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Win $100.00
in Universal
Reception Contest

Thomas H.

15

An

Unfailing
Source of "B" Voltage

Butler

The Grand Prize of $ 1 00 00 in the
.

Radio Broadcast "Universal" Reception contest has been awarded
to Mr. Thomas H. Butler, 427 St.
Marks Avenue, Brooklyn, New
York. The list of stations tuned
in by his "Universal" include

Build a Practical
TT7ITH

a properly built "B"
eliminator constant worry
whether the "B's" are run down
and their continual replacement
is a thing of the past.

The following extract from Mr.
Butler's report expresses his views
on the "Universal". "The Universal

DX

Type 365
Rectifier

Transformer

Price $10.00

Mr. Butler is 29 years old,
married and a book binder by
trade. He took home his first set
of parts with which to build his
first radio set just two years ago.
Since that time he has constructed
practically all of the popular

ception contest.

General Radio Co.

For a dependable plate supply
unit which will improve the operation of your set, and will require no
attention other than its original
installation build a

of

"B" eliminator

General Radio parts.

Write to-day for descriptive data
on the General Radio Rectifier
Transformer and Filter Choke,
and get our circular with full in-

circuits.

Mr. Butler, we congratulate you
upon the splendid performance of
your Universal and your success
in winning the Grand Prize in the
Radio Broadcast Universal Re-

Eliminator

*

120 stations.

has given me more pleasure
than any set I have owned. I am
a
fan.
As my reward I am
very thankful to Mr. Lynch to
give me and any one a good receiver that I can be satisfied with.
My opinion is that the Universal
is 'The Ideal Receiver' ".

"B"

Type 366
Filter

Choke

Price $10.00

structions for building a practical
"B" eliminator.

GENERAL RADIO COMPANY
Cambridge, Mass.

Cambridge 39
Mass.

GENERAL RADIO Co
INSTRUMENTS

Behind the Panels of Better Built Sets
Tested and approved by RADIO BROADCAST
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next RADIO BROADCAST will contain details of a circuit
in itself, does contain some
very interesting ideas, many of which will provide food for
thought and experiment to constructors for many months to
The second of Howard Rhodes's articles on wavetraps
come.
and their use will appear in this number, as well as a report of
some extremely interesting observations made by Dr. Greenleaf
W. Pickard on radio transmissions in the broadcast band.
Many listeners have wondered at the poor long distance reception during the last six months and Dr. Pickard's figures reduce
generalities to actual data.

Oliver Lodge

The Wavelengths of Canadian
Letters From Readers

is

THE
which, while not revolutionary

E.

Book Review

That

whose

and easy to operate, and delivers very excellent audio quality
James Millen, who has become known to readers of this magazine as an authority on current supply devices, has in this issue, another of his helpful articles, this time on trickle charging.
Carl Dreher, whose comment about broadcasters and broadcasting, always informative and interesting, and frequently
humorous, has had something to say recently in his department about the technical methods of broadcasting, how outside
wires are rigged, the placement of the microphones, and other
valuable notes for the broadcaster.
This month he tells more
about how the outside wire connections, so essential to every
station, are "equalized," and some of the problems which
must be solved in their use.

a

A Key to Recent Radio Articles

asts

the reason for the design of "RADIO BROADCAST'S
Receiver."
No claims whatever are made for its
distance-getting abilities, but the receiver is simple to build

to Sharpen Tuning
When to Change Storage-Battery Electrolyte
The Western Electric Cone High or Low Impedance?
How to Eliminate a Singing Noise in the Receiver
Circuit Diagram for an Interference Finder
Eliminating a Buzzing Noise in the Receiver
Two-Point Tuning on the Super-Heterodyne
Correct Grid Bias Voltage
Determining the Best Grid Leak Connection

Using

-tV

Local

One Way

"Now,

timers and

Baskerville's

John

The $500

new timers of radio will find James M.
"Breaking Into the Wireless Game" full
of the charm that wireless
now radio holds for all of us.
Mr. Baskerville is especially well qualified to write of those
early days, because there are not many who antedate him in
Another one of Austin Lespoint of practical experience.
carboura's articles about the development of the commercial
broadcast receiver appears on page 28.
Home constructors
who build their own will read with interest of the many technical and manufacturing obstacles which must be overcome
before the complete factory-built receiver reaches the hands of
that much discussed person, the ultimate consumer. Those who
are still weighing the advantages of using the new types of condensers recently developed will find Kirk Morcross' article on
Mr. Morcross is a radio research
page 33 of real assistance.
engineer of excellent standing, and we feel that his article is
more than usually complete.

OLD

of Condenser Improve

The Listeners' Point of View
The RADIO BROADCAST Local

will continue along the

23

a Factory-Built Receiver?

New Type

we

which we have been following. There will be no change
of policy and, reviewing our editorial schedules for the next six
months, we can promise to our readers some extraordinarily in-

19

Basfyerville

H. Morecroft

Austin C. Lescarboura
Will the

decidedly expressing the hope that
lines

James
-

which we have been publishing, and very

technical articles

18

British Ship

Game

Breaking Into the Wireless

dated

first

1922.
During the last four weeks, a large volume of correspondence has come in to the editorial offices, commending
our policies, praising the quality of the general and the strictly
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The Marconi Direction Finder on a

its fifth year.
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^Announcing}
J.B.

The Gold Standard ofRadio Receivers

TModel

TEN

This 6-tube FERGUSON has two stages of balanced tuned r.f.,non-radiating detector,and three
stages of resistance coupled amplification.

Being completely shielded, the tuning circuits
are extremely selective. The tone quality due
to the distortionless characteristics of the resistance amplifier is unsurpassed for absolute fidelity.

A precision-built FERGUSON in every detail.

Investigate, at

your Authorized

FERGUSON

Dealer's, or write us.

J.B.

FERGUSON, INC.

41 Eat 42nd

Street,

New York,

N.Y.

One Tun ing Con trel
Calibrated in Meters.'
Select

your program,
turn up its wavelength

and

comes your

in

station.

.

Jo

Seasonal Models, Continually Developing Refinements

Tested and approved by RADIO BROADCAST

t

1

THE

MARCONI DIRECTION FINDER ABOARD A

BRITISH SHIP

South Forland
Dover,
Senator Marconi's beam transmission has been experimentally applied to marine direction jinding.
Light.^near
The shore station sends signals in a beam 15 wide and a
is equipped with a transmitter, operating on 49,900 \c. (6.09 meters).
On the bridge of the ship, the observto dijferent points of the compass.
dijferent Morse signal is sent as the beam points successively
The letters corresthe ship from the shore station.
ing ojjicer listens on a simple receiver and notes the letters sent as the beam Cashes past
The antenna in the illustration is the short wire at the end of the bridge
to letters on a chart which shou> the beam's direction.
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Breaking Into the Wireless
How

Game

and Operated Twenty Years Ago When 200 Miles Was
Record and Amplifiers Were Unknown How a Young Man Took Up Wireless in 1904

Wireless Stations

DX

a

1

Were

Installed

By JAMES M. BASKERVILLE
THE fall of 1904, a young man with
no particular ambition and a roving
disposition, left his home in the South
and, proceeding to New York, became
the first class helper to a second class elec-

IN

trician.

And by

the time a few

months had

elapsed and winter had set in,
young man was the writer

for this

I

had

con-

siderably enlarged my electrical vocabulary
and taken on a veritable load of self confidence.

however,

Mr. McRae was in but at the time, busy.
He would grant me a short interview presShortly I was in his presence. Could I
see the wireless outfit? Well, hardly to-day,
for he had a lot to do.
How did it work,
and how far? Again he could hardly tell me
offhand, but if I would care to call again in
a few days when he was less busy, perhaps
then I might be able to glean a little more

When it became real winter,
my comfort-loving nature began to

and

endlessly,

Blizzards raged
in the

father had written of a

Mr.

1

and

I

I

my

vocation?

My

me.
should have been satisfied
Perhaps
with that, but as I stepped to the corridor
the door of the "General Manager" loomed
up ahead of me a new and unexpected
find that halted me.
stepped in without
bilities for

I

the City's hurricane-like
Is it any wonder then, that

felt

who had been down South

my

but that didn't worry a youth of twenty).
He looked interested, and asked if knew
"
Not yet, but I'm
anything about wireless.
going to take it on," replied. So he wrote
me a pass to the station on the roof and said,
"Tell Birchard to post you up on the equip-

I

had an impelling desire to change

was

him that was a first class electrician
and looking for a job installing wireless
telegraph stations (I hadn't seen one yet,

not exactly contribute to the desire for an
did from
outdoor job, and 1, coming as

I

said he

So was I. And with a "Good day.
sorry.
Call again" ringing in
ears, I left the
room which held so many interesting possi-

told

The
grip of true winter weather.
vagaries of New York winter climate did

gusts keenly.

He

I

and the mercury lay low

South,

thing, however.

introduced myself to
that genial gentleman, Mr. C. C. Galbraith,
familiarly known to all oldtimers as "C.
C. G." He asked what I could do, and I

cold

the

on one

compunction

flights of steps leading to ex-

posed construction jobs.

confided that my real obwas a job. That was imdid agree
possible right away, he said.
I

We

ently,

revolt at the daily labor of cutting pipe
threads and lugging two tool kits usually up
flights

information.

ject in the visit

McRae

ment and
Cornered

selling stock for

a "wireless telegraph" concern located at

me know how you

let

on

the

elevator

like it."

machinery

deck, twenty-three flights above the street,
little three-room construction
the

New

York.
Mr. McRae, it
transpired, had claimed that it really had
at last become possible to send telegrams
many miles without any wires intervening.
To a hard working wireman like myself,
such a statement seemed truly and grossly

was a

However,
exaggerated, to say the least.
"
the twang of the phrase wireless telegraph"
caught hold of me curiously mystified me,
and 1 decided to investigate matters on my

gentleman there had on ear muffs, but, on
closer inspection, they turned out to be,
head phones. He was seated before a
table on which was a large telegraph key, a
three-pole knife switch, some delicate and

42 Broadway,

own.
Friday, February 3rd, 1905 (this my
diary tells me), I stepped over the threshold
of Number 42 Broadway, with the avowed
intention of convincing Mr. McRae that I
a born wireless

Company.
So cold was
room that

ing

AN OLD-TIME RADIO TELEGRAPH STATION
The United

Wireless Telegraph Company station
San Francisco which carried on

at Russian Hill, at

These early
were the marvel of their day.
Many boys, mechanically and electrically inclined,
fairly achec to learn the "wireless" just as boys
do to-day. Mr. Baskerville's story tells how he
started in the "game" when wireless sets were as
rare as vials of radium
a commercial ship-to-shore business.

On

was

laboratory, working office, and operating
room of the De Forest Wireless Telegraph

man.

wireless

stations
1

it
I

when

I

entered the operat-

at first thought the amiable

peculiar looking instruments, and a piece of
I
realized that it was lunch time, and
pie.
in order to disturb no one during this im-

portant event, quietly backed out
started to size up the surroundings.

and

RADIO BROADCAST
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There was noone intheofficeor laboratory
and was upon the windy roof studying the
mass of wires from the hundred-foot mast
when Mr. Birchard called me from below.
I

He appeared to be all set for the afternoon
now, and in the pink of an agreeable humor.
THE FIRST LESSON

IN

WIRELESS

explanations of the equipment fell
1 short in
lucidity, he made up for it in
speed and brevity. He stated facts as so,
and never risked a reason. The gist of

remarks was something like this:
a little box a glass point dipped into
a rubber cup the electrolytic detector
most sensitive known. The head phones
connected to this box. The oblong instrument was a three-slide tuner, boxed also,
with the sliders protruding through slits.
his

Upon

move them).

(In damp weather, try
This was for tuning-in incoming signals.
Manipulating these little sliders, up or

down, did to the receiving

circuit

the
talk,

what

in

tuner -violin
I

string
half expected to
Mr.

some music.
But
none was there, and I
doubted the presence of
hear

J.

being among the pioneers in that Held. Mr.
Baskervlllelias had charge
11*05,

Birchard

some of the roost important land stations on
of

tentedly

laughed con-

when

I

said

the Atlantic coast, inclnd-

ingGalilec, N. J., Charles.
S.C., Savannah, Ga.,
Ga..
and the
Atlanta,
main office of the United

I

ti.n,

heard nothing.
I
measured agreeably up to his
expectations as just an
ordinary individual, while
he of the wireless knowledge soared on high. "You

know you have

Wireless Telegraph Company, 42 Broadway, New

York. He has also served
as aerographer and electrician on more than a
score of ocean liners.
He
liol.lin^

long

IMS by holding communi-

to have

cation for a distance of
rT'
miles.
He handled
the first wireless communi-

wireless ears," he confided.
I
didn't know, but agreed

between Chicago
and New York in 1908. He
saved a schooner in the
Gulfof Mexico in 1906 by
assistance
Mr. J. M. BARKEitmi
getting quick
He also
from Havana.
Wireless Engineer.
has the record of never
bavin" come into port with any wireless apparatus broken down. He has
traveled over 300,000 miles as an aerographer (wireless operator). :n 1908
cation

with him.

Under Birchard's insistent persuasion there developed a faint suspicion

mary; from secondary to spark gap, to
helix, to anchor gap, to antenna, and on to

telegraphic code, and appeared quiet different from the clicks of a telegraph sounder,

He

particularly said that
clips affected the send-

ing side just as the sliders did the receiving.

We were

now ready

for practical

demon-

hadn't absorbed quite all of
the lesson, but was willing to wait.
Birchard connected on an extra pair of phones,
stration.

and

I

'Yes.

I

listened-in.

Nothing on just now.

There's VN after a ship," he said.

my

head

AFTER "BREAKING" INTO THE BUSINESS

phones. The faint something got stronger until
could distinctly hear the
buzzes generated in New
Haven. This wasn't
music. These buzzes were

The

I

Evidently
less ears."

I

the distinction of
the 'world's first
distance record in

trained

of something in

"juggling" the helix

M. Baskerville, Dean of the Wireless Department,
photograph appears herewith, entered the wireless service in Feb.,

tuning a violin string did to a violin, he
said.
Things grew clearer.
Having mastered the receiving side, we
moved rapidly to the sending. In almost
a breath and with a sweeping swing of the
arm, Birchard followed the action from
d. c. to a. c., to key, to transformer pri-

ships at sea.

1926

In fact, after

any sound.

IF HIS

to

But there was no sound

my phones.

MAY,

was beginning

start in wireless given to Mr. Baskerville by the De
Company led him far as an operator and practical man.

Forest

The page reproduced
tute

of

here is from a circular of Dodge's InstiTelegraphy and Wireless at Valparaiso, Indiana,
where many radio men received training

to develop "wire-

Birchard asked

me if

I

could

tell

what VN was saying. No but
thanked
him for the compliment, anyway. After listening awhile, he suddenly looked around
as if to see whether all was clear, and said,
"
He's after me." As he reached for the
starting box, 1 moved in closer and took off
I

the ear phones in order to miss nothing.

When, with the key, he crashed that bare
2-kilowatt spark within two feet of me, cerOn the contrary,
tainly I missed nothing.
I

gained much!

A

steam

two

siren,

fire

engines, a fog horn and a couple of factory
whistles all exploding at once will give you

a shock similar to that which

I

that crashing open spark was

let

got

when

loose al-

most on top of my ear.
later learned that
this was only a little joke of the smiling
Birchard to impress upon greenhorn visitors that there was really something to
I

When he heartily
piece of mischief, how-

this wireless after all.

laughed at his

little

ever,
pulled myself together and laughed
with him, in a diplomatic way, for I had an
axe to grind.
Leaving behind me this jargon of wireless
terminology and still perhaps feeling a little
unnerved from the effects of that inconsiderate 2-kilowatt spark, I again betook myI

the office of the general manager and
report.
Thereupon it was decided that I should spend all my leisure time
self to

made my
in

studying up
Mr. Galbraith

receive

first

this wireless system, while

promised

consideration

that

I

should

when an opening

appeared in the construction gang.
During the ensuing weeks, spent much
time at the station, at the same time working my other job when the weather permitted. I became acquainted with such old
timers as Lee De Forest, Henry Hughes,
I

ONE OF THE TYPICAL SHIP WIRELESS INSTALLATIONS
before the days of the rotary spark gap, continuous waves, or vacuum tube wireless telephone
and telegraph sets, outfits similar to this one were on use aboard ships. The shore stations had
similar equipment, except that their power was about five kilowatts, whereas this installation is a
i-kw. one.
The bank of condenser jars is shown on the table at the extreme right, the enclosed open
spark gap inside the helix above it, and a lead connecting to an anchor spark gap to short-circuit
the receiver while sending. The receiver was an inductively
coupled crystal outfit, with a slider on
the primary to vary the inductance.
The emergency lo-inch spark coil is in the box at the left. It
was operated from a 24-voIt storage battery and was expected to transmit 100 miles in daytime

Long

Jack Duffy, John Murphy, and many others
who were in the wireless game right at the
start, and who were constantly in and out
the laboratory.
I entered
thoroughly into the spirit of the
wireless game and must even confess to
To
bribery, so deep was my enthusiasm.

me trace every inch of the wiring of the
complete installation, had to pay Birchard
in pie and cigars.
had no idea at the
let

I

I

MAY,

BREAKING INTO THE WIRELESS GAME
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time what a gross offence this was on my
Some time later, De Forest said to
part.
me of a man who had just been discharged,
"Why, that man opened up the detector

box and let curious people look into it." 1
afterward learned that the closest secrecy
had to be maintained to prevent spies from
other concerns learning our secrets.
SIGNS UP WITH DE FOREST

COMPANY

FEBRUARY

27, 1905 (again my
diary informs me thus), I started to
work for the De Forest Wireless Telegraph
job was to help equip the
Company.

ON

My

S.

Caracas, of the

S.

Red

D

Line.

The

got more enjoysalary was $15 weekly.
ment out of that job than from any other
and,
might as well admit it now, would
have been quite content to have worked
was given.
for half the money
It was originally intended that the wireI

I

I

1

less

pilot

equipment should be installed in the
house, but somebody advanced a

5

S

theory about magnetic influence superinduced upon the compass. The debate
between the ship's officers and John Murphy, one of the installers, was warm and
enlightening, but eventually, to be safe, the
set was put in a stateroom midships off the
engine room a nice noisy place, where the
operator not only fought his natural handicaps, but also those wished upon him.
Our next job was the equipping of the
Standard Oil tanker Captain Lucas, in
the Erie Basin, Brooklyn, and after this,
part of the construction gang and an
operator were sent to Galilee, New Jersey,
on March 3rd, 1905 to erect a station on
the beach.
It was not difficult to install
the apparatus in the glassed-in front porch
of Lockwood Cottage, but snow lay deep
on the ground and a blizzard howled
outside.
The angry ocean creeping up our
back yard rolled almost to the kitchen door,
making it impossible to erect the 38-foot
1

mast

for the antenna.

Foftnce

21

For several days we hugged the stove,
Lockwood meals, and waited for the
weather to moderate. The operator, Mr.
Current, was recalled from Galilee. On the
ate

day of

March

his departure,

of the storm, we got
gether and hoisted the
lull

8th, during a

enough men tomast into place,

an altogether unexpected accomplishment.
a complete wireless station ready for action but no opera-

Toward evening we had
tor.

My

diary says:

"March

Sent

station finished.

first

8.

Galilee

wireless

mes-

sage to New York at 7:22 p. M." This was
one of the first stations ever to use a frequency above 60 cycles. We had 133-

power house and
our note was good.
While I belonged to the construction
gang and didn't boast a first class telecycle supply from the local

graphic knowledge, I must modestly admit
having at that time a little experience of
telegraphy, for as a boy I often hung around
the dispatchers' office on the Seaboard Air
Line after school and "shot his stuff."
Since taking up wireless, however, I had

kept this knowledge to myself, but I listened-in whenever opportunity lent itself

and could read signals providing they were
clear and slow.
Now somebody had to put the Gaiilee
station into service, and I felt that I was
the one to do it now that the operator had
,ahl*.

been recalled.

Au&WX

My

fingers

itched to get
to my

succumbed

at the key

and

desires.

christened the station just plain

I

finally

-4eW>

tAx* OTT-". ^ly,

I

1

gave New York a few calls, and listened.
Immediately came Birchard's GGG GA (go
ahead) 3 NY. The figure three was the sign
G,

4ti^Wva*^j

-jSv

Mtu\/t>+rMM*X.

off signal.

keyed out something to which Birchard
wo? (meaning who are you?).
gave him the necessary information and
added, "Not so fast, you old speed demon."
He seemed very much surprised upon my
identifying myself, and we carried on a long
He picked and chose the
conversation.
I

replied O. K.
I

first-grade words, and that probably
accounted for the success of my first exlittle

A DAILY "WIRELESS"

NEWSPAPER

the passengers aboard the Panama liner Finance received by the wireless set operated by Mr.
The insert shows the Panama Railroad ship Mexico
Baskerville aboard this ship in April, 1906.
It is interesting to note
a vessel similar to the Finance, although several thousand tons larger.
that the news is as full of political difficulties as the paper you pick up this very morning

News

perience as a wireless telegraph operator.
I
felt very elated, and more so when,
shortly after,

New York

tory message to

me

sent a congratulapersonally from "C. C.

RADIO BROADCAST
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MAY,
all

regarding

speed

Morse chopped
interference.

its

Up

limits, as his

1926

snappy rhythmic

way through Navy and Marconi
to this time

my

pace had been

fairly rapid, but now, settled down at Galilee,
time for reflection.
I
was the sole

I had
employee and

therefore the guiding spirit of the station.
I
carefully watched day and night for any of our few ships
which might be within range. Promised relief from
New York seemed as far off as it ever had been,

Brpartmrnt of (Iiimmrrrr ani tabur

NAVIGATION SERVICE

OPERATOR'S CERTIFICATE OF SKILL

is In rrrtifif
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24, 1910,

passed in
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tfiavt
fiftw
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aiju*tmnt

of

it certainly was not a one-man
job to keep a
twenty-four hour station in constant operation.
Finally, however, relief did come, in the person of
A. W. Dorchester.
A few days after Dorchester's arrival, at 3.30 A. M.
one morning, we logged the SS Bermuda two hundred
miles out at sea. That was considered quite an ac-

RADIOCOHHUNICATION

complishment then. A few days later, we exceeded
this feat of DX by thirty miles, when, under
extremely
bad atmospheric conditions, we handled business
with the SS Concho2^o milesaway. In this instance,
each word had to be sent three times, so bad was the

uMiu'-k'iu^ft'i to aviotftet;

^

Hmfet&offe'a

ptacttcaf

ot

OJiJuMYij/

fitoiod;6g*

3Co

of apparatus."

tu

of a^j ujvtnitf.it was t*jt6 OM- a
fito^uCc!)o of otfvcc Mite
ati^ of

From

static.
i

l> ^flOIUIV

that time on,

we continued

reaching

out, using all the time an electrolytic detector with, of
course, no amplification.
entered into the
spirit of the thing with probably as much confidence

We

owner of a modern multi-tube set. If there
to-day such a creature as the DX hound, we must
assuredly have been the original DX pups, blazing
the trail as forerunners of the International Radio
Broadcast Tests.
as the
is

9 birrrttmnrf

lljr

fcftrrtanj of fflmmnfrrf an!)

My stay

tabor:

the
?...

Wojfii...jton.

'!>

2

in Galilee was not long.
It proved to be
of a long series of short stays and quick
that I indulged in as journeyed from place to

first

jumps

I

from the Atlantic to the Pacific, from the
Great Lakes to the Gulf. Contracts for ship installations began to swamp the construction people, and
place

^ectecvi
af( ifie>jaav'^
pie^etue t^
of
t
ttvt^cc t(tw
>*i^ cittpfo jincnt
ctfttificot*, tfiat tfit

tnfwffi^

was called in during April to help out. The Horatio
Hallwas being equipped down at the docks, and was
scheduled to sail on a certain evening before she was
out of the hands of the construction gang.
It was
I

j*

tfva 2VMttC3

of

tft

office

So

fujfo

imperative that the sailing date should not be dehad to be done at once. Superintendent Henry Hughes arrived at the dock in the
nick of time, and without further ado informed me,
"Finish the job and work her."
This was the first of many sea voyages I have
layed, so something

val.*

f

made during my career as a wireless operator. It
was, in fact, a turning point in my life, for it marked
the time when I first definitely established myself as

l

a fully fledged operator, after having deliberately
broken into the

WIRELESS LICENSE NO.

wireless

In 1910, an Act to Regulate Radio Communication was
passed by Congress and, in addition
to specifying "certain ships" which were required to be equipped with wireless
telegraphy,
The
provision was made for examination and licensing of operators.
licenses

present-day

are granted by the Radio Service of the Department of Commerce and
require a thorough
examination of the applicant in the Continental code and in radio theory and practise

G."

First

I

fumbled

it

and

if

I

had not

been very familiar with that name,
believe

I

would have gotten

it

I

don't

so easily.

The following morning, Gregg, my companion at Galilee, received his traveling
received instructions to stay
orders, but
I

regretted this keenly, and
sorry for my spontaneity of the night

as operator!

was

before.

I

1

remonstrated with "C. C. G."
in New York),
belonged to the construction

(who stood beside Birchard
insisting that

I

gang and couldn't telegraph. He said I
was doing fine, and would
stay for the
So
There was also a
present.
stayed.
little salary adjustment
from $i 5. to $12.,
I

I

game.

I

which probably came nearer to
my real worth as a wireless operator. But while
had secured what
I
had orginally set out for a
1

change of job

the cold climate

stayed with me.

Those days of being thrown enon my own had an effect
similar to that of a boy thrown
overboard and told to swirn out.
tirely

I
copied or tried to copy everybody's business regardless of
destination orspeed, even toold
Birchard when he unleashed

himself upon

New

Haven,

dis-

THE RADIO URGE
STILL LASTS
Mr. Baskerville, although he has long
since left active radio

work and

is

now

very different
ness,

with

in

a

busi-

shown here

is

a

Roberts

Knockout receiver he
built from plans
printed in RADIO
BROADCAST

THE MARCH OF RADIO

'

Past President, Institute of Radio Engineers

New

Important Provisions of the
In considering application for licenses

ADIO legislation of importance, is
now

before Congress at this writ-

The White Bill
ing.
in the hands of the

has been

Merchant
Marine and Fisheries Committee and that
body has sent it to the House for consideration, where it passed on March 15, 218
to 124.

One

of the

new items added by

the

provides that at least one
broadcasting station in each state shall
have a channel reserved for it. This assumes that Rhode Island has the right to
a radio channel as much as New York.
At present, of course, the available licenses
have been granted on the basis of priority
of demand; whatever state had the earliest
and most insistent license seekers got the
The wisdom of the
most
channels.

Committee

"State's Rights" clause is not apparent on
Few will deny that the apthe surface.
portioning of channels should be made in
accordance with the best interest of most
of the listeners and these interests have
nothing to do with states' boundaries.
Another clause divides the United States
into five radio zones, this idea also having
to do with the allocation of the available

channels.

This item provides that

The photograph forming the heading for the March of Radio
shows the receiving antennas at the British General Post
Office, London, where commerica! business is carried on with
Continental stations.

The dome of

St. Paul's

the background

Cathedral

is

in

and

re-

newals of licenses when and in so far as there is
a demand for the same, the Secretary of Commerce shall make an equitable distribution of
licenses,

bands of frequency or wavelength, and

power among

The

first

England

different

the

zone

states,

is

to

New

embrace the
York,

New

have any considerable merit.

is

it.

It is cer-

The

equal
channels

would not be equitable. The
Secretary of Commerce would naturally
between
apportion the licenses equitably
various parts of the country even
under the present condition. The zoning
to the Departplan would be of no help
the

ment.

An added feature, however, of this zoning
clause has to do with the appointment of
the commission. A commission of five
to be appointed, one from each
zone, to constitute an advisory body to

members

is

will

Bill,

harm, though
that the

Bill

it

probably do
certainly

is

it

no

real

questionable

has been improved.

Groundless Fears About Poor
Reception

Jersey,

density of population
so that
entirely different in these districts
treatment as regards number of

allotted to

White

New

each zone
tainly not to be expected that
should have the same number of channels

Bill

aid the Secretary in the apportionment of
channels. These additions to the original

zones.

Delaware, Maryland, District of Columbia, Porto Rico, and the Virgin Islands.
The second zone contains Pennsylvania,
Virginia, West Virginia, Ohio, Michigan,
Kentucky, etc. It is not at all evident
that this division of the country into zones
will

Radio

IMMEDIATE

investigation should

undertaken by the government to determine the cause of unusually poor radio reception throughout
the country. This is the opinion of many

Al

be

who

listeners

to find

some

are

racking their brains
theory to explain

scientific

existing receiving conditions.
During the past month radio reception

has been remarkably poor, in the opinion
We hadn't noticed it
of some listeners.
because long ago the distance craze left
us.
is

The broadcasting from
not

subject

to

local stations

weather

conditions.

Ideal reception should not be subject to
weather conditions. Our compassion goes

out to those

who complain

that "reception

night." One's enjoyment
of a good radio program shouldn't be at
all dependent on static or other disturbing

was poor

last

influences.

Apparently listeners in Washington and
have encountered rrfbre than usual

vicinity
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Four Hundred
and Twenty
Eight Broadcast
Licenses Refused

ITH five
hundred and

W:

thirty-six
stations actually
the
United States, there
are four hundred and

broadcasting

twenty -eight

more

listening public.

The type RG;

general utility set, comprising detector, audio amplifier,
antenna tuning circuit unit and closed circuit
It is designed
tuning unit.
to meet the requirements of those who need an efficient
and selective receiver to cover a very wide
range of frequencies, 1000 to 10 kc. (300-

30,000 meters)

Northern and Eastern
and so have started the move to
have the government investigate these
difficulty in hearing

stations,

atmospheric disturbances, perhaps with
the hope that this attention from the
government will prevent another such poor
receiving cycle.

There have been some abnormally
large
disturbances on the sun lately and as it is
now believed that sun spots are accompanied by the violent expulsion of tremendous clouds of electrons, it seems most
likely
that the earth did run into
exceptionally
bad electrical disturbances during the past
month. The electrons in the upper atmosphere are credited with most of the abnormal behavior of radio waves and in fact
when one takes these clouds of electrons
into account that which we have heretofore
considered as abnormal behavior seems
reasonable and almost predictable.
Fad-

ferees apparently convinced the
Secretary

Commerce, that the public wanted him
to stop issuing licenses.
Mr. Hoover has
heeded the call. But the fact that no new
licenses were being issued
didn't at all deter the as-

probably do little good to have the
Federal agencies investigate them.
Radio
transmission will always be subject to

some extent, as are the mariner's compass and the ocean cable.
In
periods when extensive sun spots occur,
both the earth's magnetic field and the
vagaries to

stray currents in the earth's crust are subto rapid and irregular
It
changes.
is not remarkable that radio
transmission
also shows sympathetic reaction with the
sun.
ject

the air in favor of

some other station, now
The wisest move
the prospective broadcasters would

demanding a
for

license?

be to

first ask themselves if the material
they have to dispense is worth while and
if it is, to
get in touch with some existing

broadcasting station.
By engaging a going station for a few hours a week, the reasonable needs of a new broadcaster would

be

and the programs of the staimproved in quality.
Furthermore, the prospective station owner
would probably save himself a lot of money.
satisfied

tions used probably

their prospective stations.

Two

of the applicants

would use

five

thousand

watts, one three thousand
five

hundred, one fifteen

hundred, and

eighteen

want permission to put up
thousand -watt

sta-

Besides these expectant newcomers there
are thirty -three of the
stations making
requests for permission to
increase their power.

present

Of the

various radio disthe Ninth, centering
in Chicago, heads the list
tricts,

with requests for new stations totalling a hundred
and forty-seven. Chicago
alone would have nineteen

of this nature.

variety of weather.

only twenty-five new stations although New York
is included.
The south-

It looks as if we had better
accustom ourselves to taking radio weather
as it comes, exactly as we do the common

occupying
wavelength is fulfilling its obligations, why
should it be forced to divide time or
go off

can, be satisfied unless the

Other
do not seem to be
afflicted with as strong a
desire to "tell the world"
as the Mid- Western ones.
The Second district wants

full

no equitable way to substitute new
applicants for some of the present incumbents.
If the station
at present
a

present broadcast band is
extended, so it behooves
the desirous ones not to
invest too much money in

Inspector Terrell, have both been asked
to conduct an examination.
Both of these

doing their present specified work without taking on a new and indefinite
problem

seems almost certain that these new
will never be issued.
There is

It

licenses

Each day brings appeals

new

busy men, however, have their hands

cluding California.

for permission to broadcast.
Few of these will, or

The heads of the Radio Department of
the Bureau of Standards and Chief Radio

in

northwestern district wants fourteen new
channels, the southern district thirty-nine,
the eastern, including
Philadelphia, wants
seventeen, and the Detroit district wants
forty-one, as does the western district, in-

pirants for radio channels.

tions.

will

that

of

one

in spite of this fact it

have been

by the Department of Commerce,

the congestion, which a year ago
was increasing in leaps and bounds, has
become constant.
At the last radio conference, the con-

what

but

licenses

issued

so

ing and skip distances seem to be surely
due to reflections from the electron-charged
atmosphere a hundred or more miles up.
When extra electrons are shot off from
the sun, our radio channels may be someaffected,

For

some time now, we are
glad to say, no new

A BRITISH MARCONI RECEIVER

eastern district wants
forty-eight new stations, most of them the extreme South,
perhaps to boom Florida real estate. The

in

anxious to serve the

1926

stations

tential

if every pobroadcaster had

his desires fulfilled!

districts

THE BOOK OF REGRETS
Applications for broadcasting licenses are recorded in this book,
in the offices of the
Department of Commerce at Washington.
Up to March I, 1926, the list totalled 428 applications, none of
which have been granted because there are no more
wavelengths
left.
Applications come from 45 states and the District of Columbia.
Illinois leads with 47 who
request a license, California is
second with 40, and New York third with 28. The
right hand
page shows that The Columbus Automobile Club has applied, the
Polish Alliance at Hamtramck,
Michigan, the Toledo News-Bee,
the Pittsburgh Press, and
many churches and civic organizations
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THE INTERFERENCE CAR

Packard Motor Company photographs

Equipped by the Radio Service, Department
Commerce, and at present attached to the
Eighth District, with headquarters at Detroit.
Complete trouble-finding apparatus
is installed and many cases of interference
have been tracked down with it. Lack of
of

funds has prevented the building of similar
cars for the other seven districts

Interference Eliminating Is a Local

Matter
improving quality of broadcasting, both programs and transmission, the nuisance from interfering noises of one kind and another becomes ever more noticeable. In the old
days of Frank Conrad's phonograph concerts at East Pittsburgh (beyond the ken
of most of to-day's listeners) the sputtering
of a defective street car motor or humming
of an electric elevator detracted but little
from the quality of radiophone reception.
The interference was nearly on the same

WITH

level

as

the

program itself, judged by
musical values.
But nowadays with high
class transmitters,
and loud
receivers,
speakers, and artists of the highest calibre,
performing over the radio channels, the

and hisses and sputterings and
squeals become downright objectionable.
clicks

The

public's appreciation of modern radio
such that no effort should be spared in
clearing the air of objectionable interfer-

eliminate the causes of radio interference.
What else is the Radio Service for?

say, sixteen hours of the day, the power
used in America must be a certain number

The government's radio personnel was
organized many years ago to supervise
With the tremendship and shore traffic.
ous increase in breadth and scope of radio
communication within the last few years,
the relative size of the government's radio
staff
has become almost insignificant.
They do a vast amount of work in trying
to keep up with their tasks, but it is manifestly impossible for them to take on the

of kilowatts.

burden of interference prevention.
Local radio clubs must assume the task

entire

of eliminating interference in their neighborhoods and this is the solution which
seems to be working itself out.
hear
of many such clubs, and of their general

We

success.

Unless

the

interference

is

of

the most persistent kind which does not
way to persuasion, the radio inspector
should not be bothered with it at all;
give
it

really isn't his task.

is

Transatlantic Telephoning

Is

Pro-

ence.

The

best

to eliminate interference
from the railway or electric power com-

THREE

to eradicate the whistling from a neighbor's
regenerative set is to invite a member of
that family to dinner with you, turn on the

ing

dinner music and let him hear his home set
perform in the hands of the other part of
the family.
But there are many sources
of

interference where such strictly humanistic methods of attack are not available.
Many sources of radio noise conceal
themselves, so that only a methodical
search will find them out and of course they

must be found out before they can be
eliminated.

This

"finding out"
parently the raison d'etre for the
interference committees

is

ap-

many

springing up all
over the country. Many listeners believe
the radio department of the government
should come to their aid, ferret out and

a

radio

telephone

eight

years

previously,

more remarkable result in telephoning
from Washington to the west coast and to
Honolulu. This feat, however, must be
reckoned to some extent as accidental; the

God

of Progress was kind to the young
engineers in rewarding their imagination
and bold attempts. That was much more

work of three years
more recent accomplishment that makes for engineering
knowledge and advancement. The Honolulu miracle showed what was possible and
spectacular than the
ago,

it

but

it

is

this

furnished the motif for the later arduous
difficult task of reducing the accidental

and

to a certainty.

These

ago brought out
spanning the
Atlantic, but the difficulties were not insurmountable. The work was sufficiently
promising for the British authorities to be
clearly

tests three years

the

difficulties

of

Rugby. The receiving station was set
up near Swindon.
During the last two months the transmitters and receivers in both England and
America have been at work, and on many
at

years ago we had occasion to
congratulate the engineers of the
A. T. &. T. Company for establish-

pany is to induce the president thereof to
become a radio enthusiast. The best way

sure,

same engineers had achieved a much

encouraged to build a powerful transmitter

gressing

way

To be
these

channel

which

With a transmitoutfit set up at the Rocky Point staof the Radio Corporation and a re-

occasions successful two-way conversations
have been held. "The quality of speech

ceiving outfit in England, reasonably successful telephony was carried across the
Atlantic one way.
Many measurements

distortion or fading and the voices of individual speakers were easily recognizable."
So reads a report from London.

were made on signal strength, and the
average of strength of atmospheric noises
in England, so that engineering data was
obtained as to how much power must be
used in the transmitting antenna to get
across a signal which is readily distinguishable over the noise. Thousands of measurements were made so that the American
engineers were able to say that, with

Certainly no one need say that the age of
miracles is over.

spanned the Atlantic.
ting
tion

average atmospheric conditions in England,
for reliable communication
throughout,

in

both directions was clear and free from

Behind the report of a successful test of
one who knows sees days and

this kind,

nights of strenuous application by many
able young engineers.
When the test is

the President of the A. T. & T. Comtalks perhaps to the British Postmaster General and they, as heads of their
respective bodies, are lauded for the
achievement. Well, really, they have had a

made
pany
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The Radio

MAY,

Corporation's Annual

Report
annual

report

of

the

Radio

THE

Corporation makes very interesting
reading to any one following the

progress of radio.

The Corporation now has high-powered
stations in the United States

ing

with

directly

Dutch East

Indies,

communicatHawaii and Japan,
Great Britain, Nor-

1926

of

the power generated by the great
Alexanderson alternator at Marion, and
using it in the higher frequency tube
transmitter.

The

report states

A radio direction finder was developed and
placed on the market. This device so demonstrated its value as an aid to navigation that
received the largest single
order ever placed by a shipping concern for

your corporation
direction finders.

way,

Germany, France, Holland, Italy,
Poland, Argentine, and Sweden. Such a

network

be styled world-wide.
1926 Brazil will be added to the

may

Early in

well

above

list, as the transmitting and receiving stations at Rio de Janeiro are nearly
completed. This station is being con-

DAME NELLIE MELBA
a farewell message
Australia;
given to the London press
In

"Amid the sadness
many good friends

of bidding good-bye to

of mine up and dvwn
has been a pleasure to note
almost everywhere a quickening in musical
so

the country,

that

Mainly, so

new

To-day there are gratifying

the

bear as well as
this

British

audience

begins

to

it

seems

to

me, the secret of

ing enlargement of the audience for music
accomplished by the gramophone and broad-

Although

All of the marine stations of the Corporation have now been equipped with the
latest types of

vacuum tube

These are located

listen.

interest is to be found in the astonish-

casting.

nels.

"while a useful supplement to your
long-wave,
high-powered
transmitters, is still regarded as in the
experimental stage." This idea of short-

learn,

Corporation's

wave, low-powered transmitters was only
recently hailed
by the Naval Radio
Laboratories, it will be remembered, as
spelling the doom of the present powerful
transoceanic stations using very long
waves.

it

appreciation.
signs

not alone by R. C. A. but by
structed,
an international company designated as
A E F G. These letters stand for America,
England, France and Germany, we take it,
because these four countries have united
in developing South America's radio chan-

Reference is made to the development
of short-wave transmitters for long distance
communication, but "this system," we

I believe I

was

at

transmitters.

Chatham, Massa-

New York, Tuckerton, New JerGalveston, San Francisco, and Los
At Chatham the power has been
Angeles.
chusetts,
sey,

much

the first

increased by diverting to

it

some

Attention is called to the reduction in
the price of radiotrons during the past
year, namely, from four dollars to three
dollars and then from three dollars to two
fifty.

The research and development staff of
the Corporation have been spending their
efforts, "to increase the efficiency and per-

prima donna to make a gramophone record
and the first to broadcast, I have not, whilst
recognising the possibilities of these devices,
ever accepted either of them uncritically, and
I
well aware of the flaws in wireless as that

am

is practised to-day.
But, just as I
I have followed the gradual perfecting of the
gramophone, so I think one may look for-

science

ward

to

like

improvements

in

wireless.

Broadcasting and the gramophone are certainly the two most eloquent missionaries to
the musical heathen in

our midst."

very minor part to play. All these eminent gentlemen have to do is to exercise their
imaginations sufficiently to see that the
task is worth while, that the attempt is

promising to consitute a proper
outlay of funds. Then after they have
approved the program, it is the visionary,
yet practical, engineers that complete the
work. Many of them there are whose
names are never mentioned, who have
sufficiently

worked the night long to improve this piece
of apparatus, to discover the trouble with
that piece, to develop schemes for measuring and a thousand other developments on
which an achievement of this kind rests. So
homage we pay to the young engineers who
remain in the background. On March 7,
1926, this channel remained open both ways
for more than four hours.
Many people on
both sides of the water were able to use it
with the same ease they do their ordinary
telephones although a special high quality
microphone was used in New York on these
tests and so good was the transmission that
voices on either side the ocean were clearly
recognized.

A RADIO COMPASS INSTALLATION ON A GREAT LAKES SHIP
The

J. A. Campbell being equipped with a Radio Corporation radio compass at a dock in Toledo,
Ohio. The left hand illustration shows the loop atop the pilot house and the other view shows the
Head telephones
receiving equipment inside, with the indicator and wheel for adjusting the loop.
are used and the loop adjusted so that signals are loudest and then the reading on the indicator noted.
Forty ships on the Great Lakes are being equipped with this new protection for life at sea

MAY,

HOW

1926

formance of radio receiving equipment and
to develop its broadcasting facilities and

THE AURORA AFFECTS RADIO

Reference is made to the opening performances of the high-powered station at

Probably the electrical condition of that
part of the atmosphere where the Aurora
disports itself has a great deal to do with
radio transmission, but this condition
affects radio whether the Aurora appears
or not.
The Aurora may be, in so far

Bound Brook and

as radio

further

thus

contribute

upon which the industry

it

is

the

to
is

service

built."

stated that the

range of this station is about
five hundred miles, and during the night
heard practically everyit
has been
where in the United States. The report
states that comparatively few complaints
wore made by persons living in the immediate vicinity of Bound Brook that the
daylight

operation of the new station interfered
with their reception of other stations.

is concerned,
merely an indication
that the Heaviside layer is there.

nimiMiii'.:

The Month In Radio

WHY

tell

us what kind of radio

are

going to

have

to-

Inquirer, of
Prof. C. F. Marvin, Chief of the United States

Weather

made

In-

we

morrow night? asks Gentle

ing injunctions against the station.

is

don't you

reception

no reference in the report to the
action of municipal and state bodies seekThere

Bureau.

Many times requests are
Bureau, says Professor Marvin,

of the

work by the engineering staff of
R. C. A. in actually helping the complainants to cut out the powerful signals should

weather forecast.
be that radio conditions and
weather conditions have some very close con-

smooth over what looked like a radio
tempest brewing around Bound Brook.

nection.

telligent

The

essentially patent-holding character

shown by the
statement. Material assets in
transoceanic stations, ship stations, broadRadio Corporation

of the

is

financial

stations,

casting

total

etc.,

less

than

$14,000,000 investment, while the patent
and good-will items in the assets column
call

for

approximately 816,000,000.

An

the liabilities statement is "Good-will written down" for
Most of us would be glad to
$1,500,000.
interesting entry in

a bit of good-will for that
The net income for the past
tidy sum.
year was $5,737,206.1 5, a decrease of about
two million from the corresponding figure
sacrifice quite

for the previous year.

The Importance

A

RECENT

of the

of

display

Borealis

stirred

cussion

as

Aurora
Aurora

up again a
what effect

to

dis-

this

natural display of northern electrical dis-

turbance has on radio transmission. We
believe now that these northern lights are
due to clouds of electrons shot off from
the

causing ionization in the rare
upper atmosphere, and possibly affected
somewhat by the earth's magnetic field.
Certain it is that the Aurora is generally
sun,

accompanied by very large disturbing currents on the earth's surface, as ocean cables
and many telegraph lines which use the
earth as a return path are frequently put
out of commission for many hours by these

wandering

currents.

display of Aurora,

During

the recent

some telegraph

lines re-

ported voltages, due to stray earth currents, as high as one hundred and fifty.
These effects, however, seem to be of
such a low frequency, that we hear nothing
of

them

in radio reception.

One man who

than any other,
ought
know,
about the effect of northern lights on
radio transmission is Donald MacMillan.
He has gone right under the Aurora display,
so that they became for him southern lights
instead of northern lights, yet he says they
have no effect on static.
to

better

27

for a radio
It

may

well

Several observers (see

J.

DR. A.

C. Jensen's

BROADCAST for March) have
tried to find just what the association is, but the
problem is big and the work so far is not entirely

article,

RADIO

conclusive.

It is

a

fertile

Much

investigation.

and

HOYT TAYLOR

Washington: Chief of United States
Naval Research Laboratory
"It would appear from theoretical conmuch shorter than 14
meters will not be of much use for really long
distance work.
Even in the band between 20
and 40 meters, a phenomenon occurs which
siderations that waves

fruitful field for

interest has been aroused

by Mr. Jensen's article which gave the results of
experiments made over a period of several years.

we

call the skip distance effect.

Under

A

certain conditions, when operating
in this band, stations at relatively near-by
points, will be skipped over or missed entirely,

RECENT

announcement reported that an
inventor of Chicago, L. W. Skala, had accomplished what we had heretofore regarded as
unfeasible, the transmission from the same
antenna of several messages on the same frequency, which could be unscrambled in a receiver.
Ever since Mr. Grindell Mathews announced his "death ray" and failed to make
*

whereas very intense signals will be received
much farther on. This effect naturally was

pulling before it was understood.
can recall an occasion when I was in
communication on the 2o-meter band with
a British station between 12 and i in the
At the same time, two Ameriafternoon.
can amateurs, one in St. Paul, Minnesota,
and one in Connecticut, were listening-in for
the test.
The only way I could communicate
with the man in Connecticut was to relay
a message either through St. Paul or through
London. He was unable to hear my signals,
and I was unable to hear his. On the other
hand, I was perfectly well able to work London. The St. Paul man, being outside the skip
distance, which at that time of the year was
about 600 miles for that wave, was able to
communicate with both stations."
very
I

good, however, we have a tendency to claim
residence in Missouri and wait to be shown.
Far be it from any one with imagination to

regard a radio feat of this sort as impossible, but
it pays to be slow in becoming enthusiastic, for
there are so many inventions that fail to work
as the inventor claims.
Dr. A. N. Goldsmith, chief broadcast engineer of the R. C. A. said of Skala's announce-

ment:
Radio

listeners

and engineers are interested

method that proposes to reduce the present
amount of interference between broadcasting
in a

However, until they have full defrom scientific publications or issued
patents, they cannot well give any decision as
to the value of any particular device.
In order
for a system for simultaneous transmission on the
same wavelength without interfering to be useful,
it must meet two requirements.
The first is that
two transmissions will not occupy more than the
usual ten-kilocycle band which is used by ordinary broadcasting stations to-day and the second
is that the receiving equipment shall be such that
it can readily be used by the average broadcast
stations.
tails

by

this bill as to ruin the theater business.

similar association

A

being planned in Ottawa,
and both societies, helped by the radio managers,
will apparently conduct a vigorous campaign
against this change in the present copyright
is

arrangement.
-:!

listener.

Interesting Things
is

THERE
Canadian

apparently a

move on

Parliament which has all the
flavor of being sponsored by our friends the
A. S. A. C. & P. and radio fans and theater

managers are up in arms against it. A bill
is being fathered by L. G. Ladner, M. P., Vancouver, which aims to amend the copyright law
of the Dominion in such a way that radio and
theaters might be subjected to unreasonable and
demands. According to
indefinite
royalty
accounts in the press, the Montreal Theater
they run the risk of
being victims of extortioners, who may ask so
much royalty under the permission to be granted

Managers Association

feel

Said Interestingly

foot in the

GORDON
W. SETONNew
to

the

York

(London;
Times):

in

a letter

"Speeches

broadcast by the British Broadcasting Company
at public dinners, take well.
The wireless fan
soon gets to recognize and distinguish the voices
of all public men.
It is something worth while
to listen to the actual voices of elder statesmen

and
life,

men who, in every department of public
have done things and made history. At

to

important ceremonies the King's voice
He is a ready speaker.

is

heard.

The "Bought Set" Is Coining Into Its Own
Laboratory and Not in the Buyer's Home

Experimental

conveyor

belt

in the Manufacturer's

Wiring and Assembly Have Reduced
More and More Substantial Values for Buyers

Simplified

Production Costs Without Impairing Quality

By AUSTIN

Work Done

C.

LESCARBOURA

moves

which

is virtually the prototype
of the final receiver, even to the

along at the leisurely pace

THE

radio receivers have come out of the trick circuit
has developed on an entirely different basis.
We have not yet reached the ultimate in circuit efficiency, to be sure, but we have
learned to produce receivers at fairly low prices which are extremely satisfactory.
So far as the layman, on pleasure bent, is concerned, be has little to worry about
Most of those now offered by reliable dealers
in the purchase of a receiver.
are
except the bargain mark-downs, yet even some of these may be included
The extent of their goodness is, as a general rule, dependent upon nothing
good.
but price.
Now the editors of RADIO BROADCAST cannot, in fairness to all, get down to a
series of descriptions of individual receivers.
We cannot take up valuable
space with a detailed discussion of the operation and performance of a given
receiver, since that very matter is amply covered by the manufacturer in bis
But we can and, beginning with this article we shall present
printed matter.
Articles such as
the trends and tendencies in radio receivers from time to time.
"What's New in Radio" (January, 1926, RADIO BROADCAST) written by
Austin C. Lescarboura, formerly Managing Editor of the Scientific American
"
and author of the book, Radio for Everybody," are, we feel more satisfactory.
We shall publish similar articles from time to time, as the material becomes
And so we offer at this time the first of a series on the trends and
available.
tendencies of radio receivers.
THE EDITOR.
the

of three feet in one minute
and ten seconds. At one

end, a

a

places

girl

bare metal

frame between each pair of cleats
on the moving belt. At the other
end, some two hundred feet down,
a gantlet of busy hands and buzzing
voices, another girl inspects the assembly, touched a joint here and
there to flick off surplus solder, and
initials

a bright

red

ticket that

carries the pedigree of a radio receiver just born into the broadcast

an hour's time, a
multiplicity of odd parts have
grown into an elaborate assembly
world.

two

cabinet and panel engraving and

past
years,
DURING
period and manufacturing

So, in

called a radio receiver, with every

wire soldered in its proper
place; with every adjustment carelast

made, and with a thorough
check on the wiring and the workfully

"**^^

finish.
The bench model is an
animated blueprint, so to speak.
It must be passed on by the engi-

neering staff, the production staff,
the sales staff, and, in some instances, certain representatives of
the public, who judge the contemplated offering. Bench models cost
fortunes; indeed, a king's ransom
would not suffice to purchase some

bench models of well-known radio
receivers.

But fortunately, radio receivers do
not stop at the bench model stage.
At any rate, the bench model is
eventually okayed, following which
it is turned over to the tender mer-

manship involved.

cies of the production staff

Typical of the manufactured radio receiver
of to-day is this scene in a plant which turns
out six hundred receivers each working day
In another
receivers of the most elaborate type.
part of the same plant the various radio components are manufactured in a similar efficient
manner. Each component, as it is completed, is
provided with its individual wiring in the form
of flexible leads cut to predetermined length and
with the free ends skinned and tinned, ready to
be connected in their proper electrical position
in the final assembly.
And even the parts that
go to make the radio components screws, nuts,
moulded pieces, punchings, and so on are
likewise

produced

radio plant.

Is it

in

this

vast

self-contained

therefore, that
can be sold at

any wonder,

some manufactured

receivers

which the parts themselves could not
be bought by the home constructor?
How an intricate piece of apparatus like
a radio receiver is reduced to a
prices for

After

radio

manufacturers

to-day are
agreed that the place for experimenting, so far
as the manufactured radio receiver is concerned,
is in the laboratory.
The average purchaser
of a manufactured radio receiver is not seeking
a collection of experimental apparatus which
may have to be arranged and re-arranged,
added to and subtracted from, in order to secure
the desired results, but a finished product
which, with minimum effort, will satisfactorily
bring in radio programs. The receiver is
generally looked upon as a necessary evil by
the average radio listener.
So with all leading radio manufacturers,
a radio receiver begins its career back in the
research laboratory, where the circuit is finally
evolved.
Then follow the mechanical considerations.
Various arrangements of parts are
assembled and tested until the receiver takes
definite shape.
Then comes the bench model,
all,

task

is

to

make thousands and

by piece, while production engineers analyze
each piece that enters into the whole, even to
the last screw and nut.
In some instances,
certain changes must be made to conform with
production methods.
Blueprints and specifications are prepared in great detail.
Indeed,
seen specifications for a well-known

we have

which were in the form of fourteen
voluminous books and packets of blueprints.
receiver,

Even the cabinet of this receiver was covered
by a specification book, stating the kind of wood
to be used,

how

feature,

all

manufacturers, while in other

In the former event,

arranged

web

qualities with the refinements
called for in manufacturing on

a vast

and

safe

scale.

suitable

and moulds must be prepared. The detail manufacture

dies

over the laboratory
in a veri-

forgetting the patent attorney
combines the necessary radio

compo-

instances contracts are placed
with radio parts manufacturers.

components

opinion of the laboratory staff
and production staff alike not

certain

nents, in the case of the largest

of loose wires, there
evolves a circuit which in the
table

a

facture of the various

and entangled

table,

as

cation process! The plant is
arranged for the detail manu-

Set-up follows
Test follows test. Out

sprawled

such

length, or colored braid.
And now for the multipli-

of old circuits.

of radio

should be dried, the finish

washer, receives a number in the specification,
for ready reference.
Likewise with the wiring.
Each wire is given a number and differentiating

constantly engaged in working
out new circuits and variations

maze

it

and how it could be secured, the hardware, the
glue, and so on.
Every part, even to the modest

real radio engineers and indefatigable research workers are

of a

whose

tens of thousands

of copies at a cost within reach of all radio fans.
The bench model is literally torn apart, piece

quantity production problem,
is a long, long story.
It starts
in the laboratory of the conscientious manufacturer, where

set-up.

first

super-heterodyne receiver cost well
over a million dollars to produce.'

-ISV

1

that the

It is said

bench model of the well-known

THE MECHANISM OF THE FERGUSON EIGHT
A

remarkably efficient single-control receiver. The complete unit is mounted on a
There are three variable
rigid aluminum frame, similar to an automobile chassis.
condensers tuning the grid circuits of the two radio frequency tubes and of the detector tube.
Three stages of matched audio frequency amplification are incorporated in this circuit.
A revolving drum is marked off in five-meter units, and is
synchronised to turn in cooperation with the condensers

for,

either within the

organization

or

cooperation,

the

with outside
progressive

assembly process is now considered.
Radio manufacture,
these days, is generally a matter of having small parts grow
into important parts, important parts into sections or sub-

assemblies, and these sections

MAY,

SHALL

1926

sub-assemblies

or

I

BUY A FACTORY-BUILT RECEIVER?
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the

into

radio

No

results.

money and

complete receiver.
Progressive assembly

effort

end of
put into

is

the development of circuits
and the combination of ideal
components; but, on theother

calls

marked organization abilThe steps must be
ity.
planned so that the work will
flow in the same easy manner
for

hand,

something can be
if the wiring can

if

simplified,

water flowing from the
mountains to the sea, steadily
increasing in volume from
stage to stage. Jigs and fixtures must be designed and

be reduced, if a part can be
eliminated or at least replaced
by a less intricate and less
costly part without sacrificing

provided so that the girl
workers can do their respective work in just one way
the right way. This ensures
Foluniform workmanship.

it is

as

lowing the installation of the
necessary machinery, tables,
chairs, help, must be secured.
Materials must be ordered.

the

quality of performance,
done. After all the radio
buyer should be interested in
what issues from the loud-

THE BREMER-TULLY COUNTERPHASE SIX

bottle-necks

work which require more
appear
time and labor than was originally anticipated
stages in the

and certain re-arrangements may have to be
made. But finally, the radio receivers begin to
pour out of the factory, with the precision of
clockwork. The costly bench model is now
excelled by the manufactured receiver which is
offered at a price within the reach of

simple

it all

all.

How

seems!

time yet serves just as well' as the most elaborate
bus bar job handled by an expert radio worker.
And what has been done by way of simplifying
the wiring is Mkewise in evidence when it comes
to other details.
One well-known make of
receiver, for instance, employs variable condensers which, at first glance, would seem
altogether too crude to do their appointed work.

receiver,

virtually no finish to these components.
In fact, these condensers, as we see them unmounted on the bench, even lack tension or

now

I'here

as

already
assembly,
PROGRESSIVE
makes for volume

de-

scribed,
production
which, of necessity, makes for low individual
cost.
Then, too, instead of employing skilled
radio technicians for the assembly and wiring
of each receiver, the work is

is

balance so as to

put"

SIMPLICITY THE KEYNOTE OF EFFICIENCY

in

any

make

position.

the rotor plates "stay
Still, these very same

condensers, in combination with the unique drum
controls provided with friction brakes, provide
one of the most selective and efficient tuners

now
So

available.

first

care

goes.

and
No. 39

thing about radio

even

less!

Girl

who

ufacturer

to

make

sure that

has sold the

form of the radio
the

"fan"

radio

gets a good seat.

FLIVVERS AND ROLLS-ROYCES OF RADIO

OF

may

be a rather long

ALL
coming

this

low

Thus we have

way

of

down

to the simple thought that
radio receivers can be produced at surprisingly
cost.

five-tube

receivers

offered at prices even lower than the cost
of the one-tube receivers of the early days of

The quantity methods already
mentioned, together with simplified mechanics
and wiring, have made possible these really good
receivers offered at prices within the reach
broadcasting.

The

who

of the

modest pocketbook.

afford

nothing better than a crystal detector

fan

could

in 1921, now gets at least a three-tube
receiver of infinitely greater value.
All manufactured receivers to-day, with but

very few exceptions, are good. After five years
of highly competitive effort, radio manufacturing has come
down to a plain question of
the survival of the fittest, so
that manufacturers of radio

junk have, for the major part,

passed out

knows that her job is to mount
jack type j-H in the left hole
of the sub-panel.

radio broadcast auditorium,
and it is up to the radio man-

set

The

trend and tendency in radio
manufacturing to-day is to make the receivers as
simple as possible, consistent with the best
it

ingeniously planned for girl
workers, who, strange as it
may seem, usually do not know
the

is

ticket in the

Veritable

conditions.

He

is

Then at last, production starts, with engineers
coaching the workers in their respective tasks.
Certain changes may be made to meet unexpected

first, last and always.
buying a seat in the

speaker,

a receiver which employs three stages of radio frequency amplification and yet
A special method of oscillation control is incorthere are only two main controls.
The panel is of copper, this feature tending to increase selectivity
porated in this set.
and reduce stray noises

Here

Those

Girl No. 62

still

of the

picture.

remaining among us

responsible for mounting con-

are rapidly mending their ways
or, like the proverbial Arab,

denser type C-4 in its alloted
Girl No. 83 wields a
position.

getting ready to fold their tents
and disappear in the blackness

that

of the night lest they be scalped
or suffer whatever fate comes

is

soldering iron, seeing to

wire

No.

56,

it

plain black, 6\

man

inches, with free end already

to the dishonest radio

skinned and tinned, is brought
over to the third connecting lug
on the terminal strip. And so it goes
Each girl has one duty to preform. She
does it to her own satisfaction and that

the hands of an outraged public.
So the problem of selecting

of the critical inspector.

There is a vast contrast between the
manufactured receivers of to-day and
those of yesteryear.
bar wiring so much

The
in

elaborate bus

vogue

in

the

manufactured as well as the home-built
radio receiver, is becoming less and less
evident in the manufactured offerings.
Instead, the wiring is handled with flexible and insulated wires, as well as connecting cables. Truth to tell, the receiver

mechanism does not present the

neat appearance of former days, but
from a purely radio standpoint the results are better than ever, so why worry!
In some instances the wiring is accomplished by means of thin strips of metal,
which are actually eyeletted to the various parts joined together. Here is a
method which saves a vast amount of

at

a radio receiver to-day is no
longer what it was a year or two ago.
As a general rule, all manufactured

GLORIFYING THE AMERICAN
CABINET MAKER
a Kennedy Spanish Desk
There is no denying the
fact that it would enhance the appearance of almost any room in
which it might be placed. The
cabinet is finished in either mahogany or American walnut

This

is

receiver.

may be considered good.
True, the advertising claims at times
may be somewhat enthusiastic, but
then, it should be remembered that
the battle of superlatives has been
sets to-day

going on since the advent of radio
broadcasting. The goodness of a radio receiver, irrespective of the glowing tributes of the manufacturer himself, can generally be taken for granted.

The relative degree of goodness, on
the other hand, is a quantitative proposition and therefore more difficult to
estimate.
However, it is a safe and
sane rule to judge relative goodness
by the selling price. Values are now
fairly well standardized on all types
of radio receivers, so that a given
sum will buy just so much radio receiver

and furniture.

Occasionally

RADIO BROADCAST
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is

reflected

the

in

performance.

Still,

MAY,
it

is

gratifying to find the latest type of variable
condensers in some of the radio flivvers, as well
as other recent

TREN D of the past year or two

THmanufacturing
rather

circuits,

in

radio

has been
toward stable
than the super-sensitive but

tricky circuits of several years ago, when one
tube gave excellent volume of signal with

head phones, and a three-tube receiver represented
the
standard
loud
speaker set-up.
Thanks to the advent of economical vacuum
requiring a fifth or less of the current
formerly consumed by the tungsten filament
tubes,

manufacturers have found it
and advisable to add tubes for handling
the radio functions more in the way of the
plodding and reliable day laborer rather than
tubes,

One thing is certain: the elimination of the
regenerative detector, at the expense of two
more tubes, has made it possible for milady to
operate the radio receiver.
Furthermore, it
has more or less standardized the service
rendered by all receivers of a given make.

improvements.

REGENERATION ON THE WANE
E

1926

radio

possible

Previously, regeneration was such a tricky thing
that there was no telling just what might be

accomplished with it. The skilled operator
might tune-in San Francisco in his New York
home. Next door, an average radio fan, with
the same type of receiver, could do no better
than a local station, and even then, the squeal
just about drowned out the music. To-day, the
non-regenerative receiver has virtually wiped out
the advantage of the skilled operator. Once
the dials are charted or logged for various
stations, the ten-year-old child tunes just as
well as Daddy who reads every radio magazine that comes along.

A similar observation is that the non-regenerative receiver has made it possible to put
radio sets on a sort of miles-per-gallon basis

O'

somewhat approaching that
With the operation of the set

<SL_

CUTTING DOWN CONTROLS

RECEIVER

SUCCESS

Manchester,

toward less controls and simpler operation,
which, in turn, means a more elaborate receiver.
Whereas a year or two ago the radio public
was content to set three dials to various numbers
in order to tune-in desired stations, to-day that

manufactured in
the Metropolitan

It is

England, by
Vickers Company

public wants to get

the buyer will get a greater proportion of furniture, or ornate cabinet, than the radio feature.
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Furniture, like radio, costs money, and a given
over just so much of
each.
Too much of one may mean too little
of the other, at a given price.

Is a desk model eighttube super-hetero- _
dyne, working from a loopantenna and using dry batteries.
It
is
claimed that

selling price will stretch

all, the price is a safe criterion, provided
are considering the offerings of established
and reputable manufacturers.
Remarkable progress has been made in the
way of multi-tube receivers selling at surpris-

All in

provide satisfactory radio entertainment.
Like the flivver of the highway, it serves the
plain purpose intended; but it is useless to
compare the performance with that of the

radio Rolls-Royce.
Both receive radio programs
but a noticeable difference in tone quality
between the low-priced and high-priced radio
is generally
apparent. The low-priced
radio receiver, generally speaking, cannot operate
a high-grade cone speaker with
satisfactory
results.
Obviously, expensive transformers or
other means of quality amplification cannot be

offerings

included in a receiver which costs little more
than the ingredients of such amplification.

Again, the inexpensive radio receiver is limited
to the simplest form of tuning mechanism
simplest from the manufacturing standpoint,
but likewise the most complicated from the
operating standpoint. The three-dial method
of control is usually standard on low-priced
five-tube receivers, since it is the cheapest to
make. Then the components of the low-priced

receiver

must of necessity be plain, devoid
and precision found in the

of the refinements

more

expensive

receivers.

This,

of

course,

elaborate

approximated by some of the present offerings.
Electrically, there is no such thing as a

volume than that obtained
with some storage battery
operated

RCA

receivers.

The

new

unicontrol

tuning mechanism is incorporated, together
with straight line frequency condensers, giving equal spacing of
all stations on the
tuning scale

ingly low

will

away from such

Their ideal is thought by many to
operation.
be the one-knob receiver, which is being closely

this receiver will give
greater

we

There are now many makes of
prices.
five-tube sets, with two stages of r. f., a detector,
and two of a. f., selling at prices within the
reach of the modest pocketbook. The average
inexpensive radio receiver of this kind, which
costs less than $100 complete with batteries,
loud speaker, vacuum tubes and installation,

achieved with the multi-tube
radio manufacturers on

THE
receiver has spurred

a fine example of British workmanship,
comparing favorably with the American sets ilis

lustrated on these pages.

automobiles.

to a fixed standard, as compared with the
widely separated extremes with the regenerative
receiver, the performance of a given set is more
or less accurately gauged in advance.

A BRITISH DELUXE
This

of

virtually reduced

the flashy and uncertain performance of the
strong-arm man. Two additional tubes, performing as radio-frequency amplifiers, now

serve to build
the radio energy in safe and
up
sane manner, relieving the detector of that task
formerly accomplished by means of so-called
A wonderful means of increasing
regeneration.

and volume, regeneration neverthedid not belong in the home receiver.
It
is too unstable and difficult to
handle, so far as
the average layman is concerned.
Hence it is
sensitivity
less

best that this feature has been eliminated as the
means of increasing sensitivity.

sole

Going a step beyond regeneration, radio
manufacturers have sought to control undesirable regeneration or oscillation in the radio

by some inherent feature which might
perform irrespective of the manipulations of the
Thus the squeals and groans so
lay hand.
set,

characteristic of early radio are no longer in
evidence.
In
the less expensive receivers,
oscillation is controlled by the simplest of means,

namely, introducing certain losses which eliminate the possibility of oscillation.
In the more
elaborate receivers, this purpose is accomplished

by various means which do not
in efficiency.

call for a sacrifice

A

DELUXE CONSOLE

A

five-tube creation of the Electrical Research
Laboratories (Erla), of Chicago. This is a fine
example of exquisite craftsmanship, the cabinet
being of quartered and matched figured walnut in the French Huguenot finish.
Balloon
Circloids, three of them, are used in the circuit,

which employs two stages of tuned radio frequency amplification, detector, and two stages
of audio

*
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SHALL
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I

BUY A FACTORY-BUILT RECEIVER?
QUALITY THE KEYNOTE

A KELLOGG RECEIVER
In

shown below.

It is a highly sensitive,
deyet easy to control, seven-tube set,
a
signed to furnish as closely as possible
answer to the question,
satisfactory
"What is the ideal form of radio for the

Is

when

It

gave

tested in the

very

stages

three

radio

audio

of radio

frequency amplification.
manufactured by the AirElectric Appliance Corporation of
Toledo, Ohio

This receiver

Way

results

RADIO BROADCAST Laboratory

is

THE "NO DIAL"

THE RADIO FLIVVER

innovation in receiver design, produced by the
Ohio Stamping 6? Engineering Company, of DayThe unusual method of control, by
ton, Ohio.
from
rotating the lid, does not appreciably detract
the efficiency of the set

Alias, the Crosley 5-38 receiver. Despite their low
cost, very excellent results are obtainable with this

SIX
satisfactory

The

employ the resistance-capacity
method of coupling, and there are two

Employs three stages of resistance-coupled audio
amplification.

Air-Way tuned

receiver.

stages

To

THE BLAIR

six-tube

frequency

the right is shown a beautiful
example of loud speaker design, a product
of the Seaman-Jones Fibre Products Company, of Chicago

home?"

this

An

MILADY
Must

be catered to as is evident after a glance at the two
receivers to the left

and

right.

The new Freshman Masterpiece has a real appeal to the
women of the home. It is
compact and has a built-in loud

speaker, and
cents below

sells

for

a

few

$100 mark.
On the right we have an
Renaissance Console,
Italian
truly an exquisite example of
It is a product
cabinet work.
the

of the Valley Electric Com'
pany of St. Louis, Missouri.
It is to their credit that manufacturers have made it a point

not to
or

sacrifice

either
for

quality

beauty
appearance

sensitivity

of

and other Crosley sets. A feature of the new
Crosley model is the Crescendon, a volume control
device exclusive with these sets

RADIO BROADCAST
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by ingenious mechanical arrangements, it becomes possible to operate simultaneously the va-

speakers were still following in the footsteps
the horn-type phonograph, tone quality
did not receive much attention.
In fact, the
public was more than generous with radio
acoustics, accepting the crudest performance

rious tuners, generally variable condensers, with
a single knob, thus simplifying the operation.

willingly enough.
Then, the radio broadcasters

one-control
radio

of a

set.

vidually by their

It

no easy matter

is

tuned

various

circuits

must be controlled indiHowever,
respective tuners.

receiver

circuits simultaneously.

to tune several radio

Mechanically,

it

seems

The variable condensers can be
tandem their shafts connected

simple enough.

arranged in
together in a straight line for rotation in
unison or, they can be joined together by
But the real complication
gears, chains, or levers
comes in the electrical or radio performance.
Unfortunately, variable condensers will not run
uniform throughout their capacity range and,
while three condensers may match up very
nicely for one wavelength or frequency setting,
they may be 'way off at another.

As

one-knob
form from the
radio standpoint.
The various circuits were
tuned to utmost efficiency at one frequency
a

the

consequence,

receivers were of the

most.

earlier

crudest

At

other

settings the
were tuned so far apart as to impair
the sensitivity and selectivity of the receiver.
Manufacturers sought to correct this shortat

setting,
circuits

all

of

began to move
the matter of tone quality.
Better
equipment was installed, for the purpose of
ahead

in

transmitting a wider band of musical frequencies
and furnishing the subtle overtones and harmonics so essential to realistic rendition of
music and speech.
Meanwhile, loud speakers
were being studied in laboratories, from the
Soon the cone speaker
standpoint of sound.

made its appearance, providing a means of
reproducing virtually all musical frequencies
from the lowest to the highest. The problem then became one of furnishing the loud
speaker with a true copy of the musical
frequencies impressed on the broadcast wave.
And the audio frequency end of the radio
receiver

heretofore,

left

alone

in

the

more

important quest for new circuits and other
things,

now came

in

for a cross-examination.

Under the concentrated

efforts of the radio

introducing supplementary conthe final sharp tuning of the
individual circuits, but by so doing they immediately defeated the very purpose of the

coming

by

densers

for

one-knob receiver.
As one radio engineer has so pertinently put
it, any one can build a good single-knob receiver

not, as a rule, perform satisfactorily with
a cone speaker, because of the limitations of
their transformers, the medium priced and the
higher priced receivers should operate a cone
will

Unless a receiver is capaspeaker very nicely.
ble of rendering good quality amplification, it
will work far better with a horn type speaker.
Another trend to-day among the better sets
is toward the self-contained
offering.
Originally, there was the tuner, the detector unit,
the amplifier unit, the loud speaker, the batteries, and the wave-intercepting system.
Some

time ago radio practice had come down to the
tuner, detector and amplifier in one unit, with
the accessories scattered about.
Today, there
is a definite move toward
combining the loud
speaker, batteries and even the wave-intercepting system with the receiver proper, all in

one handsome piece of furniture. Whether or
not this is good practice is for the buyer to
decide.
There are pros and cons in abundance.
The matter seems to simmer down to one of
personal preference.
Let us briefly review both sides:

The

self-

contained receiver has the advantage of neatness, compactness, and the presumable balancing
of the accessories with the receiver, so as
to provide the best possible ensemble.
The
receiver with separate accessories has the
advantage of perhaps lower first cost, since the
buyer can secure the equipment as he wishes;
while various combinations can be tried to meet
individual taste and pocketbook, and anything
in the receiver layout.
Many of the present-day offerings now include

new can be introduced

a built-in loud speaker, a battery with trickle
charger, a B power supply, and a handsome

provided there are sufficient supplementary
And any one can build a one-knob
receiver, provided the results are not compared
with a multi-knob receiver utilizing the same
number of tubes. So the one-knob is either a
misnomer, because it involves supplementary
controls, or it is a wonderful achievement in
controls!

engineering and
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cabinet.

Loop receivers, of course, include the
wave interceptor.

self-contained

The development of the cabinet end of the
radio set has been an interesting one to follow.
Originally, the cabinet was little more than a

manufacturing

Then, with the debut of the
protective case.
hoi ie radio from the attic or spare room into

To-day, there actually are examples of the
wonderful radio engineering achievements on
the market.
The design of such receivers has
been worked out with infinite care, in the case
of the best one-knob receivers, and as a conse-

the living room, the cabinet took on better wood
and better finish, but still remained plain enough.

radio

precise

methods.

these

quence,
certain

offerings are
receivers

one-knob

costly.

have

In

been

fact,

THE PFANSTIEHL

made

SINGLE-DIAL SIX

possible only by an entirely different method
of building the variable condensers, involving
a precision heretofore not even thought possible
in factory production.

The one-knob

receiver

is

the ultimate in radio

There can be no doubt of it. Nothing provides a greater thrill, even to the hardboiled radio man, than to turn the single knob
or drum slowly from the low to the high numbers,
reception.

while the various broadcasting stations fade in
and out in a steady procession. It is positively

uncanny.

One

of

the

single-control
receivers has its dial readings arranged to
represent frequency separations of ten kilocycles,
the standard separation of radio broadcast

present

Stations can be instantly tuned-in,
turning the single drum control to the

channels.

by

More recently, the console type of cabinet has
appeared, so that the radio receiver can stand
on its own feet in some desirable part of the
living room or other convenient part of the
home. And now, there seems no limit to
the radio cabinet, ranging from the simplest case

A

novel feature of which is the built-in Tungar
charging rectifier of the i lo-volt, i^-ampere
type. A circular window on the panel permits
the reading of the charging indicator with the
least possible inconvenience, no separate hydrometer being necessary to test the Philco glass
contained storage batteries

have been done

in

audio frequency amplification in the space of
months. Transformers have now appeared
which are capable of amplifying a wide range of
musical frequencies without distortion, or, to put
it another way, with equal amplification for all
musical frequencies from the lowest to the highest
encountered in the average broadcast

With a

full

realization of the limi-

program.

means an elaborate receiver,
Hence the
costly production, and high cost.
multi-control receiver must remain with us for

tations of even the best audio-frequency transformers, other methods of amplification have

single control

It saves money for the
quite a while to come.
radio buyer and manufacturer alike.

THE COST OF TONE QUALITY
greatest advance scored
ceivers during the past few

THE

in

in

the better grade of offerings, tone quality
taken care of by present-day transformers
veritable giants compared with the little
transformers of a year ago.
Some offerings even
In

radio

re-

months has
tone quality. Just so long as radio
broadcasters were transmitting crude approximations of music, and just so long as loud
been

been investigated and developed, notably resistance- and impedance-coupled amplification.
Receiver manufacturers have not been slow
to appreciate the importance of tone quality.
is

include resistance-coupled or impedance-coupled
While the lower priced sets

amplification.

which

is

95

to
the most elaborate offering which may be 95
Furniper cent, cabinet and 5 per cent, radio.
ture radio has been a wise move.
It has done

cabinet,

(

much
fair

to popularize radio, especially with the
who judge so much by appearance.

sex

There
fraternity, remarkable things

frequency setting.

But

for the inexpensive radio receiver
radio and 5 per cent,
per ent.

is

only one danger, and that

is

ficing of radio to the furniture end.

among

there,

current

the sacri-

Here and

one finds

offerings,

in-

stances of furniture with a radio feature, rather
than radio with a furniture feature. Too much
furniture

is

as

bad as too

little,

radio end.

of the

true

some popular priced

in

if it

This

sacrifice

is

means the
especially

offerings

which

include an elaborate piece of furniture, with a
corresponding retrenchment on the radio end.
After all, it is radio that is being bought a seat
in the

broadcast auditorium

and not a piece of

furniture as furniture alone.

manufactured radio set has
own. The radio fan can now
purchase a receiver which will provide all the
essentials of good radio reception, including
tone and economy.
sensitivity,
selectivity,
What is more, he is buying a finished product
and not an experiment. And his radio dollars
will bring him greater value to-day than ever
Decidedly,

come

before.

into

its

the

New Type

Will the

What
Use

the 10'kilocycle Separation of Stations

How

Wl

are broadcasting stations
at low set-

crowded together

tion a certain

How

to

Decide the Best Condenser

MORCROSS

B.

minimum

separation in kilo-

these stations have a ten-kilocycle separation (corresponding to a wavelength separ-

tings of the dials of receiving
sets?
This question arises in

would be required in order to prevent undue interference and the production
of an objectionable beat note between car-

consideration of the fact that frequency
assignments to broadcasting stations give

rier waves.
This separation is found to be
about ten kilocycles. If then, we assign

all

uniform spacing of ten kilocycles between
them. A little of this irregular spacing on

wavelengths to the longest and next longest wave broadcasting stations so that

tion increases rapidly.
of the broadcast band

a

cycles

is due to deviations of some
broadcasting stations from their as-

ation of 9.7 meters)and then give a uniform wavelength spacing of 9.7 meters to

broadcasting

shortest

the dials

wave

stations

connecting a fixed inductance
across the condenser terminals
thus:

when every

each broadcasting station transmitted
at exactly its assigned frequency.
One might say that this crowding on
the dials occurs because the shorter

tion gives the
radio channels.

t

wave

wavelength

1

indeed, true at
for the majority of receiving

g

separations.
least

This

in

adopting

this

alloca-

In these days
is

allocation.

of

condensers.

SETTINGS OF CONDENSER DIAL

FIG.

The

maximum number

Hence, in order to
reduce crowding on the receiver dials
we must turn our attention to the receiving set, or more specifically, to the
shape of the plates of the variable

However if we try to solve the
difficulty by looking at it from this
point of view and apply what is ap-

However,

At the lower end
becomes approxi-

the other hand, the allocation of
stations by a uniform kilocycle separa-

sets.

simple matter to separate them equal
distances on the receiver dials by using
straight line wavelength condensers.

it

On

is,

parently the natural remedy of uniform wavelength separation of broadcasting stations, we are going to get
into trouble.
Having thus allocated
these stations, we would find it a

the

sorely needed, no argument is necessary to show the absurdity of such a

method of

less

to

available radio channel

Such irregularities are, howThere would be essentiever, slight.
ally the same crowding even though
settings.

down

station, the kilocycle separa-

mately 70 kilocycles!
These two curves obtained by

signed frequencies which are sufficient
to cause a noticeable change in dial

stations have

to

Advantages and Disadvantages of the Three Types

Condenser Plates are Designed

By KIRK
"HY

Means and

of Condenser

I

three curves indicating the tuning characteristics of a
straight line capacity condenser show several things of
interest.
Curve A demonstrates that for a progressive similar increase in the condenser dial reading, the capacity of
the condenser changes each time by the same amount.
Curves B and C prove that if an equal separation in kilocycles or wavelength is desired, this is not the type of condenser to employ in your receiver

There is another alternative to
changing the shape of condenser plates.
One may take an ordinary condenser
and apply to it a properly designed
mechanism so that for a given angular
rotation of the dial, the same frequency
variation

takes place

whether the condenser

regardless
is

of

being ad-

justed at large or small capacities.
Devices of this kind are now on the

market and some broadcast listeners
prefer them to the purchasing of

may
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FIG.

4

A group of the new types of condenser.

At the

left is

the

Hammarlund

&

SLF, next a Cardwell SLW, a Sampson SLF, and the Haig
Haig SLF.
It is interesting to note the various mechanical methods used by the
various manufacturers to attain the same electrical effects

new condensers. The photograph
shows a well-known device of this

The commonly used condensers

Fig. 6,
sort.

are the

so-called "straight line capacity," "straight

wavelength" and "straight line frequency" types (Hereafter called "SLC,"
"SLW" and "SLF"). The expressions SLF,
SLW, and SLC, referring to condensers of
line

wavelength, or
capacity characteristics are used in the
rest of this article for convenience.
The
writer is not attempting to consider mestraight

line

frequency,

chanical construction or

"low loss" charsuch properties
the majority of

SLW condensers while the other is provided
with SLC condensers. Suppose both circuits are tuned to the same broadcasting
station and let us also assume that other
stations are broadcasting at or near this
same frequency. Assuming that the condensers and associated coils in the two
cuits have the same losses (which

exactly the

same amount

terference

from

frequency

stations

of

my

receiving set

in results will

I

by substituting

condenser

at
R, Fig.
the capacity

When

i.

of

What happens?
the condenser

is

These two curves obtained by
connecting a fixed inductance
across the condenser terminals
thus:

to

simply behas plates of special
Nevertheless such con-

inating interference

cause

it

they give greater spacing of stations on the dials, permitting
more accurate tuning to a particular station.
It will be seen

inary case of two receiving circuits identical
in all respects except that one uses SLF or

that this advantage becomes less
in some of the larger cities where

shape.
densers often assist indirectly in
reducing interference because

the
These two curves obtained by

receiving set is
located near several

connecting a fixed inductance
across the condenser terminals

broadcasting stations.

tnus:

Hiyniiiiiiiix

SETTINGS OF CONDENSER DIAL

FIG.

Curves

SETTINGS OF CONDENSER DIAL

2

to the straight line wavelength condenser
whose tuning characteristics are depicted in the curves A,
B and C, above. In C it is shown that for a definite successive increase in condenser dial reading there results a very
definite change in wavelength, each change differing from the
last setting by the same amount, in wavelength

and advantages of the
Since broadcasting stastraight line frequency condenser.
tions are assigned to frequencies differing by 10 kc., then
a condenser that would produce a definite rate of frequency
response would be desirable. This the SLF condenser does

Practically all of the older
types of receiving sets have SLC
condensers (semi-circular rotaUnder what conting plates).
ditions should these be replaced
by SLW condensers? The answer
to this question will be made
easier by a little consideration of
the characteristics of the SLC
and SLW condensers. The former

to 90, the capacity is increased
the same amount as when the
is changed from 20
This is shown by a curve
plotted with units of capacity
along the vertical axis and dial
settings along the horizontal
The curve is a
axis, Fig. lA.

dial setting

to 30.

3

illustrating the peculiarities

type gives linear capacity variation with dial settings
that is,
if the dial is rotated from say 80

FIG.

this

numerically quite

condensers giving more uniform spacing of
stations?"
It is in answer to this question
that this article is written.
Before taking up a discussion of condenser construction it will be very useful
to consider the function of condensers in
We will take an imagreceiving circuits.

Now we come

we adapt

a

This simple illustration serves
show that no particular type
of condenser is superior at elim-

"What improvement

shown

of in-

are satisfactorily met in

this:

suppose

a fair enough assumption)
then each circuit will experience

similar.

get from

Now

to the usual condition in a receiving circuit
by connecting it to a fixed inductance as

is

acteristics in this discussion;

condensers on the market.
The question
that many broadcast listeners are asking is

cir-

straight line except for deviations near the
particularly the lower end.

ends

varied, the circuit is tuned to the frequencies of various broadcasting stations.
If

we now

plot a curve (Fig.

settings

on the horizontal axis as before

iB) using dial

and frequencies in kilocycles along the
and another curve using wave-

vertical axis

lengths along the vertical axis, we find that
neither curve is a straight line.
They
become steeper as the dial settings decrease.

Hence a given rotation of the dial near
the lower end of its scale produces a much
in frequency or wavelength.
tuning to broadcasting stations of high frequencies (short wavelengths) we find them crowded together on
In practice, this conthe condenser dials.
dition appears still worse because more
stations broadcast at the higher frequen-

greater

change

Therefore

in

cies.

To

reduce this crowding, one may subSLW condensers for the SLC types.

stitute

MAY,

WILL THE
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NEW

TYPE OF CONDENSER IMPROVE

FIG.

A combination

of SLF, SLC

tional Equicycle,

this

dial

may

Is it difficult,

with

present type of condenser, to set the dials

accurately for the required

wavelengths?

straight line capacity condenser but desire the effect
of straight line frequency

tuning,

RADIO BROADCAST Photographs

STRAIGHT LINE FREQUENCY CONDENSERS?

my

keep their

to

From left to right the Nathe Cardwell taper-plate, and the Remler

(i)

straight line

frequency converter dial,
and a view of its inner
"works." For those who

prefer

35

5

and SLW condensers.

The Craftsman,

SET?

6

FIG.

The Rathbun

MY

difficult

(2)

Is

it

to

predetermine
the dial settings for a new
wavelength? If the answers to these questions

be

used

are

affirmative

then

it

should be worth while to
substitute in your receiver

SLW
RADIO BROADCAST Photograph

condensers

for the

SLC types.

next question is, "When should
substitute the SLF condenser for
the more conventional types?"
In answering this question let us refer to Fig. 3 which
shows curves for the SLF condenser. These
should be compared with those in Figs, i
and 2. Curve 38 shows the ideal charthat of
acteristic of the SLF condenser

OUR
one

uniform spacing of broadcasting stations.
This condenser, however, has the disadvantage of requiring much more space
for the same maximum capacity than the

Curves for this condenser are shown in
Fig. 2 and should be compared with Fig. i.
In discussing the capacity curve for the
SLC condenser mention was made of irregularities near its ends.
As one might expect,
are present in curves obtained from condensers having plates of
similar effects

various shapes.
at the extreme
dial

settings
further.

These

effects

occur only

maximum and minimum

and need not be discussed

The curve in Fig. 2C is a straight-line;
hence a given change in dial setting anywhere will produce the same change in waveTherefore if broadcast wavelength.
lengths were equally spaced in meters,
the SLW condenser would give ideal separation.
Actually, since the shorter waves
are more closely spaced, the short-wave
stations

will

likewise

be

more

closely

spaced on the dials, although better spacing
is obtained than with the SLC condenser.
If you are in doubt about
changing to SLW
condensers, ask yourself the following ques-

RADIO BROADCAST Photograph

FIG.

7

To

plot curves showing the characteristics of various types of tuning condensers, it is necessary to
have a calibrated source of radio oscillations which may be interpreted in terms of frequencies, wave
Such an instrument is known as a driver or oscillator and one was delengths or capacities.
scribed by Mr. Keith Henney for the Home Constructor in the September, 1925, RADIO BROADCAST.
The coil and condenser located at the right of the photograph represent the circuit comprising a
fixed inductance and a variable capacity and by tuning to settings of the oscillator, a series of readings are obtained, which, when plotted indicate the characteristic curve of the condenser and coil

being tested

tions:

FIG.

Other condenser models. The Kellogg at the left, the Bradleydenser,
In turn they are SLW, SLC, SLF and SLW
the Preferred, and the Erla.

RADIO BR
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SLC condenser and considerably more space than the
SLW condenser. However,
some new types now on the

market are designed to fit in
the same space as that occupied by the conventional
SLC condenser found in so
radio

many

sets.

it

sufficiently small

zero

capacity consistent
with securing the desired
maximum capacity. On the
whole, these drawbacks are
by no means serious and are
in

largely

2

accurately for the required wavelengths?
it difficult to predetermine the dial settings for a

Is

the answer to these questions

wavelength type

)

Have
Is

it

stations?

tuning-in a great many
broadcasting stations, or separating a multitude of local ones.

Thus

new

to the

plete

far nothing has

been said of the
theory of design of condenser plates. This
for
subject is not uninteresting even

Hence
assume
zero and
However

creases the dial setting decreases.
if in attempting to determine K, we

value for R, D is
the equation is indeterminate.
we can determine K by assuming R at
some other dial setting. For instance,

R = 4 centimeters when
D = 20. Then if
r = 0.8 centimeter,
K = 122,900.

in

We

now place these values of R and
the original formula and solve for
various values of R corresponding to assumed values of D between o and 100.

K

As

the non-technical radio fan and a little
knowledge of this kind is a considerable
help in determining the most suitable condenser for the receiving circuit. Owing to
lack of space this discussion must be brief.
The shape of the plates of the SLF condenser can be determined from the form-

can

R

approaches zero

In actual

be made somewhat
"fatter" without greatly affecting its straight line char-

may

higher

becomes enor-

of

the

rotat-

SLW con-

ing plates of

the

denser

determined

is

from the formula:

R =

+

r

2

Suppose we wish to design a rotating plate
having

R (maximum) = 5 centimeters
and r = 0.8 centimeter.
This means that

D=

100 (or

1

80

if

the dial

is

marked

in degrees).

We

then substitute these values in the
formula and solve for K thus:

K =

5

= v(K
which

x 100)

+

0.64,

from which

now

inserted in the original
formula together with the value of r 2 giving:
0.24,

is

R = \/o.24D

in

D

shape to give 180

its

The shape

maximum

a

and a

acteristics.

computation from this
formula. The formula has some interestIt shows that as R ining peculiarities.

the

difficulty,

selected

is

practice, this long thin plate

stations?

by

principally

this

z

degrees rotation.

adop-

These questions are similar to those for
judging the SLW condenser; however they
should be considered more from the view
of the broadcast listener who is most
interested

difficult to locate

zero

is drawn through
and the point O. This
produces an area shown in
black which when added to
the rest of the plate will com-

frequency (shorter wavelength) stations?

4

is

it

to suit the

requirements of the receiving circuit?
I difficulty in adjusting my present condensers

D

Consequently

straight line

new wave-

If you are considering the use of the straight line frequency
condenser, ask yourself these questions:
/
Is there sufficient space available for mounting them?
2 Have the condensers in question, sufficient maximum capacity

capacity to suit the requirements of the
In addition, ask yourreceiving circuit.
self these questions: (i) Do I have difficulty
in adjusting the present type of condensers
tc the higher frequency stations? (2) Is it

new

point

yes, then the straight line

is

infinite!

overcome

meet your needs.

will

is

1926

the curve in Fig. 10 never
reaches the zero line x-y. To

length?
If

tion of SLF condensers, make
sure of these points:
(i) Sufficient space
for mounting.
(2) Sufficient maximum

difficult to locate

mous, and when

Here are some questions to ask yourself as you consider which
of the three available types to use.
If you debate using the straight line wavelength type:
/
Is it difficult, with my present type of condenser, to set the dials

overcome by proper

design.
In considering the

Shall I Use?-

R

Another

disadvantage of the SLF condenser is the difficulty of

making

.What Condenser

MAY,

+

0.64.

Values of D, ranging from zero to maximum, are now assumed, the formula is
solved for each corresponding value of R
and a curve is plotted which gives the required shape of plate. There is not suf-

ula:

space to give these computations,
but one can understand the method from
Fig. 9 which the writer has drawn to scale.
Other shapes of rotating plates than
those described in this article are used to

where

secure straight line wavelength and frequency effects. Sometimes the stationary
plates are given a special shape; again,

R =
r

and

Fig.

=

K =

ficient

distance from center of rotation of
plate to the edge,
radius of cut out portion of fixed

of
FIG.

plates,

a constant determined in designing
the condenser.

4 shows the shape of plate obtained

some condensers are made with two sets
moving plates. In actual practice, a

r. 0.8 cm.

The template

for a

Q

SLW condenser

rotor plate
to scale. The mathematics governing the
computation of this odd-shaped plate are fully
explained in the text

drawn

r- 0.8

FIG.

truly straight line wavelength or frequency
is seldom obtained, but the curvature
generally so slight that it is of no practi-

curve
is

cal consequence.

cm

IO

The template

for the SLW condenser rotor plate looks like this.
Some
condensers have variations of this general outline by providing changes
in the s.ator plate to maintain the proper ratio of increase between

rotor

and stator plates

The

Listeners' Point of View
-John

Conducted by

The Announcer
the

functions

attributed

to

vi-se,

radio by its more enraptured admirers
is that of "cure-all."

from

AMONG

about an early Utopia.
Particularly clamorous are

learned

its

tender.)
himself

picture of South River Street.
Radio, as regards its educational probabilities,

the

matter of making
of us, radio could be

and gentlemen of all
a factor in improving the native "polite"
The large
speech. Of course it isn't doing this.
majority of persons behind microphones possess
a vast ignorance of the English language as she
ladies

is

.

But

one another as "kiddies" so why atfoist the saccharine moniker on them.
"Kids" is well and good; or, if that be too unrefer to

tempt to

dignified, simply: Children.

spoke.

Newspapers, even the worst of them, pride
themselves on one unassailable standard i. e.

the same,

up

public

in business as

announcer,

His

command

concern.

WLS

if

is

a matter

of

words

word: Kiddies. Why not, oh ye
Uncle Charlies and Aunty Janes, call them

detestable

accuracy in spelling particularly of proper
names. Any one who has witnessed the destructive antics of a Mr. Yjer J. Pheudellski at the city editor's desk fol-

The

an individual sets
up as announcer, and hence speaker to
all

should at least equal that of his average listener.
Once we were told we had been "listening to
an ultra-cultural program of semi-classical songs
played on the wonderful twin organ at superstation xxx."
"Ultra" and "super" have been
poohed at by better pooh-poohers than we.
"Wonderful" is the delight of all illiterate enthusiasts.
It is stretched to cover all manner of
virtues, whether or not they inspire wonder.
We offer a fine bag of peanuts to the person
who can prove there is any such word as "semiIt belongs, we maintain, on the same
classical."
shelf as "very unique" and "half dead."
But
that is a moot point. The radio expression that
drives us into paroxysms of rage is that most

in the

of

.

That's what they are. The other
appelation was coined by sweetly smirking old
maids of both sexes. No one ever heard children
Children?

how

as he sets
of

The yokel who isn't quite sure what m-u-r-d-e-r
spells, at least knows what the big black X marks

southeast

.

on?

the millions, he has, we think, let himself in for
a conscientious job of brushing up on his aspirants and liquid 1's. And his vocabulary, as soon

the widest circulating newspapers pay a bigger
bill to the photo-engraver than to the typesetter.

slightly
But in

a Meditation
Delilah selec-

recall

to pronounce Chartreuse in a manner that will elicit response from a Parisian bar

and bring

In short, it is going to do
greater civilization.
everything that the printing press was expected
to do
and didn't. Alas for the printing press:

tabloid newspaper.

We

Sampson and

by

why go

devotees in proIt is the harclaiming its cultural influence.
binger of the Super Man, the token of a new and

occupies a position

the-a'-ter.

Thay-is," a

an English Teacher

well
"Saynt Sayns," and
Lest we sound too harsh, we will
readily grant that we'd hate to try to pass an
oral test on any five furrin' names.
We wouldn't
gamble on getting two right. (We haven't yet
tion

Radio, the prize production of the
twentieth century, is going to make the world
safe for democracy, bring the heathen light, keep
the boy off the streets, encourage home cooking,
give wits to the witless, prevent war,

and
"

as

Wallace

Prize Play

Night Herd," the prize winning play
conducted jointly by WLS

in the contest

THE

and the Drama League of America, made
premiere last February before what must
have been about the biggest first night audience
in the history of play producing.
And the occaits

was made an auspicious one.
Mr. George Arliss, who was in Chicago playing
"Old English," made some well chosen intro-

sion

in

ductory remarks; very gracefully pulled the inevitable pun about the play being "night heard";

and presented the Hoover Trophy Cup to the
author, Levi Ballou.
And by way of adding further glamour to the
event, two legitimate stage stars were pressed
into service in the principal roles.
With all these
fine trappings

play

it

was a

bit unfortunate that the

didn't quite live up to its send-off.
action of the play is laid in the Western

itself

The

There
"Tex", a cowboy who

cattle country.

are but three characters:

playing night nurse to
the herd (Holbrook Blinn, star of "The Dove");
"Lolita," the dissatisfied wife of another cowis

person (played by Nance O'Neill)
and "Jim" her husband (Harry

Dean

lowing his mention in print as Mr.
Yjer J. Pheudlletsky, will not wonder at this precaution.
Pronuncia-

Saddler,

WLS dramatic

direc-

tor.)

The

station

announcer

simply

newspaper man's worries. The city
editor probably called the above
gentleman Mr. Fiddlestick, if, inRadio
deed, not something worse.

read the list of players and stated
that the scene was a ranch at two in
the morning and that the principal
character, Tex, was patrolling the
herd on his horse. So much for the

announcers, relieved of the worry

start

tion,

however,

is

the

least

of

a

our "cure-all"
point, reading right spelling in newsto get

1

is pretty certain to
influence our pronunciation of that
word. Hence radio's opportunity to

Tex talk to his horse, the author
makes known the situation. Tex is

play the r61e of reformer.
A reader writes in to complain
of one announcer
saying in swift
vised

for

heard

horse's hoofs galloping over the plain
constitute the only scenery.
By the clever device of having

night after night

jeopar'-die,

is

melody to
distant bay of the coyote, the occasional rustling of the moving
herd, and the rhythmic sound of the

to

is

succession:

brevity.

First

Tex crooning a soft
his mount "Buck." The

not likely to make spelling
champions of all of us, but hearing
a word pronounced a certain way
papers

its

play.

the voice of

for exactness in pronunciation.

Now,

excellent in

Then the

of correct spelling, should, by way
of evening the scales, be sticklers

in love

PROF. PAUL STOYE

Who

is

heard on the

Monday program

of

WHO

at 7:30 to 8 P. M.

with Lolita,

whom

he had

known "down South" and who is
now married to his fellow worker
Jim. Then a crescendo of hoof

RADIO BROADCAST
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beats announces the appearance of Jim. The
two pledge their friendship. After Jim has left

actors were intelligent and well versed in the
tradition of Shakespearian production.
Their

own duties, up gallops Lolita,
This
to have been in bed long ago.

interpretation of the lines was in accordance with
the soundest judgment.
Shakespearian lines,

corner of the triangle has discovered that
Tex she loves after all, and she launches
he take her
forth on an
impassioned plea that
back with him to the Rio Grande country.
This, of course, puts Tex in an awful jam, for
he is thoroughly in love with the lady. But there
is also his friendship for Jim to be considered.

by the way, are no small task to read correctly; the slightest misplacement of stress may
alter the whole meaning.
But perhaps the most praise should go to
whomever it was, who "cut" the play to adapt
it to a one hour presentation, for it was excelAll the sub-plots, with which "The
lently done.
Merchant of Venice" abounds, were eliminated,
and only the thread of the principal narrative

to attend to his

who ought
fickle
it's

really

So being a denizen of the "great open spaces"
and hence a Man, he breaks away from Lolita's
amorous clutch, bids her be off, and rides slowly

This made possible the elimination
but eight characters, leaving, principally
Antonio, Bassanio, Shylock, and Portia.
This "cutting" was not continued to the
Whenever a scene
point of mutilating the text.
sustained.

of

away, singing softly to himself. Finis.
The play was not a "wow," but it had so much
to recommend it that the contest can be regarded
as a success, and the author's efforts praise-

all

it was given in its entirety and (we
followed the play with the book) only very occaThe abridger
sionally was a word dropped out.
managed to preserve most of the famous-solilo-

was given

worthy.
In the first place, the play was essentially radio
drama, i. e. it was better adapted to radio than

the stage, for the locale was shifting constantly
as the horses galloped on.
Secondly the "atmosphere" effects, such as the howl of the

wolves, were convincing and suggestive. Thirdly
there was never any doubt as to who was

speaking.
But the story itself was trite and unconvincing.
While the leads professed to be in the throes of
dramatic mental anguish, their worries didn't

And we were sorry
quite secure our sympathy.
that the play's unique feature that the scene of
the action was constantly shifting wasn't made
more of. As a matter of fact all the action could
have taken place on one spot. Not a great play,
but at any rate, a step in the right direction.

Poets as Broadcasters

STEPHENS,

the Irish poet, gave a

WON some time ago
and we have since wondered why this radio
possibility has not been further exploited.
Poetry, if it be genuinely such, gains by being
reading of his verse over

JAMES

And the opportunities for hearing
Most
poetry recitals are few and far between.
contemporary poets undertake an at least occasional speaking trip to stimulate the sale of their
volumes, but they only visit the larger cities,
and never tarry for more than one public recital.
It has been paradoxically stated that no poet
knows how to read his own work, but whether
read aloud.

it is nevertheless interesting
Besides,
interpretation of it.
warrantable or not, there is always an interest

this be true or not,

to hear his

own

OPAL HEMLER
Soprano who

has been heard from WTAM, at
Cleveland. Her pleasing voice was heard by a
listener in England who tuned-in WTAM last
November. Mrs. Hemler was recently added
to the staff of WTAM as assistant program director

added to a man's work
known.

if

the

man

himself be

In the case of James Stephens (the only poet of
any consequence we have yet heard by radio)
his delivery of his own work was delightful, and
we question if any reader could do as well by it.
Mr. Stephen's persistent brogue is no small
factor in his charm.

Greek maidens, recited interminable poems to the accompaniment of a proscribed, and gymnastic, succes-

The days when

ladies, dressed as

No one, outside
sion of gestures is happily over.
of high schools, reads verse any more, with any
gesture other than that which is unconscious
So the radio audience has

and uncontrolled.

not observing the poet.
(Though in the instance of Mr. Stephens, one
who has never witnessed his intriguing appearance has missed a large share of his interesting

nothing

to

lose

in

quies, for instance the "Quality of

mercy"
pas"
"
sage and Shylock's Hath a dog money? speech.
Of course it will be protested, and with some
reason, that we of the twentieth century should
not seek to re-hash Shakespeare's immortal
words, nor attempt to condense into one hour
the material he wrote for three hours.
But such a protest is largely footless. Shakespeare constructed his plays with such nicety that
is possible to remove their joints and yet find
their integral parts structurally intact.
Besides,
even if this be called a makeshift, and a lazy
it

man's way of becoming acquainted with Shakespeare, it is better than no knowledge of him at
Shakespeare's plays are more suited to
reading than those of any other playwright in
But he wrote them
the entire history of drama.
primarily for oral production, and in the very
music of the spoken words is much that is lost in
all.

a

mere

silent reading.

WEAF

presented as its second Shakespeare
program, "Romeo and Juliet," which was followed later by "Hamlet" and others.

Communication

personality).

Doubtless other poets have broadcast their
works, but as we have happened on only this
one instance we infer that poetry recitals are
not, as yet, a frequent program feature.
The reason for this may be in the almost universal precaution exercised by program directors
never to high-hat their audiences with anything

too high-brow; or in the traditional timidity and
modesty of the poets themselves; or in the failure of the publishing houses to realize that in
radio lies their opportunity to clear their shelves

following letter, which
was addressed to a

we quote

in

commercial
broadcasting station the nameof which is
and a copy forwarded to
of no consequence

THE

part,

us.

Broadcasting of any kind is advertising, be it
merchandise. Who benefits

religion, politics, or

of piles of dust gathering on "slim volumes."
Bring on the bards!

Shakespeare by Radio
E considerable time that elapses between
the writing of this material and its appearance in print occasionally results in our
pleas being answered quite a while before they
Such a state of affairs is
are even made known.

TH

however, effective in preventing us from complacently imagining that our words brought
about the desired reform.
As an instance of this, we urged in the March
issue, that more attention be paid to the possiIn
Shakespearian production.
And we
did that very thing.
were pleased to note that the efforts were even
bilities offered in

February,

Drake Studio

JAMES STEPHENS
and novelist who read some of his verse
over WON some time ago. Mr. Stephens is the
author of The Crock of Gold
Irish poet

WEAF

more successful than we had hoped they would
be.

And WEAF

started off

its series

of tabloid

presentations of Shakespeares dramas with "The
Merchant of Venice." From start to finish the

performance

was

eminently

successful.

The

MME. ERNESTINE SCHUMANN-HEINK
Her concert proved

to be one of the best and
most popular in the Atwater Kent series
which have been delighting radio audiences on
Sunday nights for many weeks

MAY,

The much-discussed

from the broadcasting?

Listener receives entertainment
infrequently; you receive notoriety, which brings
you hard, iron dollars or you wouldn't do it.
Who pays for the broadcasting? The Broadcast

Broadcast

of

Every penny
lamfedupwith
about the "sponging" of
B.
L.
are
there
the
C.
nearly six hundred
Why
broadcasting stations on the air, and a waiting
Are these persons so
list of over four hundred?
Listener!!

it!

this ceaseless chatter
!

saturated with altruism that they rush into the
spending of real money so they may uplift humanity with their various noises? Are these
their

philanthropic persons casting
golden bread upon the waters hoping to get some
of it back?
Hardly to both questions; they
haven't the slightest interest in humanity, and
the results, financially, of this apparent disinterested largesse are figured out to the fraction of
singularly

a cent.

am

I

tired hearing such persons as

DeWoIf

at the people who happen to be
listening to a broadcast of which he may be a

component; these same people have kept him

in

resent the attitude of
luxury for a lifetime.
condescending tolerance with which the broadAnd if a lot of this
casters view the rest of us.
silly cant doesn't cease there will be no listeners
I

will continue
manufacturers will
keep on producing receivers even though they
have no sales, if the radio combine will go on
pouring out money on high powered stations to
which no one listens. Again, hardly. When

and one wonders

if

broadcasting

in spite of that fact,

if

set

nine million persons like me are forced to feel
that we are poaching and doing a discreditable
thing every time we tune-in, right there we stop!
And the item of blatant advertising: no one
objects to WEAF'S announcer telling us that we
are indebted to the Goodrich Company for the
excellent entertainment afforded by the Silvertown Cord Orchestra; or the Eveready Hour;
or the Goldust Twins; or Roxie; or Atwater
Kent. All advertising; all household words; but

none of them insistent or

in the least objectionlong do you think an audience would
listen to the A & P Gypsies if every number
were followed by a dissertation on the qualA
ity and price of their beans and pickles?

How

single, dignified
ficient.

announcement

You may have a meritorious

is

LISTENER

This station recently celebrated its fourth
birthday. Culled from the mass of proud statistics that always accompanies such an event
are the following facts: WGY broadcast for the
first time in this or any other country on 50,000

watts;

it

conducted a

alternately

series of

horizontal

and

experiments using
vertical

radiation

(maybe you know what that means

we don't);
perfected successful ajo-mile radio relay on
It sometimes speaks with four
1560 meters.

it

voices simultaneously, for its words
and music may be picked up on 41 meters, 109
meters, 1560 meters, and 379.5 meters.
different

E most

interesting thing about the National
Listeners' League to our mind is

THBroadcast

name of the president and vice-president.
Introducing: Messrs. Luckey and Yockey!

the

modern and

time.

To attack broadcasting as an institution because of a percentage of unsatisfactory programs
is like attacking literature because of the driveling books which flood the market, or the stage
because of the inanities which appear on it,
according to Earle C. Anthony, owner of KFI.
He finds the bulk of the radio audience intelligently aware of the destiny of radio and content
to accept the best efforts of broadcasters without
unduly condemning those transgressions of good
taste and quality that are primarily a result of
the youth of the art.

'

MANIFESTO

issued

by KFI:

Crosley,

A positive belief that nothing of musical
importance has ever or can ever come from a
broadcasting station persists in the minds of
certain people, even in the face of the many
radio events of 1925 that would do honor to the
The instinct to decry
broadcasting is laughably illustrated
by the refusal of a Los Angeles music critic to
listen, to the recent broadc.asting of the complete
Los Angeles Philharmonic Orchestra, conducted

greatest musical capitals.

and

belittle

by Walter Henry Rothwell, on the ridiculous
score that the concert couldn't be good if it were
As an example
given in a broadcasting station.

of meritorious programs, KFI, a station representative of many, broadcast in 1925: Ernestine

Schumann-Heink,

Marcel

Journet,

Antonio

Cortis, the Victor Recording Orchestra, Duci de
Kerekjarto, Adolph Tandler's Little Symphony,

by

WLW

Mr. Powel
on the occa-

I

you would
world

like to see in

various parts of the

transmitted

through a broadcasting
station and received in your home on a moving
Another development that may
picture screen.
come within a few years is the transmission of
heat and energy by radio."
the house has gone
Willie, turn off the radio

up

to eighty!

having got

fine

series of

Compositions of every great composer,

utterances
proprietor of

entertainment eventually from every nation on
the globe.
The only thing needed now is more
power in the broadcasting station. I prophesy
moving pictures and radio vision in homes within
the next five years.
This will be brought about
by a vision microphone, set up to catch things

KDKA
weekly

nature.

Jr.,

sion of his station's fifth anniversary:
"
can safely prophesy reception of broadcast

the San Carlo

Grand Opera Company, and other
organizations and soloists of a more local

were satisfactorily repre-

classic,

sented and rendered during the year, some of
which were rescued from obscurity and introduced to a wide audience for the first

PROPHETIC

Hopper sneer

able.

AND THE

AIR ADVERTISING

1926

and

talks

off its

on

chest a series of six

public speaking, and a

seven weekly lectures on "Chemistry
Progress" is now engaged in ladling

Human

quite suf-

article

you

wish to get before the public, but you overreach yourself when you go about it in the
manner I objected to the other night. And
if you spend six thousand dollars a week for
advertising, please remember that it doesn't
cost;y0a red farthing. / pay the bills when
I
buy Salicon, and if I didn't
inevitably go out of business.

you would

WILFRED TAYLOR.
Thompson, Connecticut.

'Broadcast ^Miscellany
to the opera companies at your
call, if such be to your liking,

ADD
beck and

the Rochester American Opera Company
which broadcasts Wednesday nights
through WHAM and WGY. This company
is an outgrowth of the Opera
Department
of the Eastman School of Music, University of Rochester, and is under the direction of Vladimir Rosing.
The series has
been tabloid in form, and rather well cut.
Orchestral accompaniment is by musicians
from the Rochester PhilharmonicOrchestra.

D Y WAY of showing
-*

off its

erable wire connections,

not inconsid-

WGY

pulled an

interesting stunt some time ago; for periods
of fifteen minutes it sent out music from

New

York, Cleveland, Poughkeepsie, Albany, Schenectady, Syracuse, Rochester,
Buffalo,

and Washington.

IN

The only important

CALIFORNIA

by the perfectly readable lettering on the portable radio station is that the
two standing with possessive air near the door of the "studio" are Charlie Wellman, manager and announcer
at KFWB, left, and Frank H. Murphy, chief electrician for Warner Brothers
fact not told

RADIO BROADCAST
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out a

"Science

Wednesday night

Home"

the

in

series

every

at 8:15.

These educational features come from KDKA'S
While we are
University of Pittsburgh studio.
inclined to believe that information gleaned from
reading is not as likely to go in one eye and out
the other as radio'd information
in one ear and out
a slight permanent
At any rate they
ing manner, and in

prone to go
there may be

are presented in an interestevery instance by a capable

thoroughly familiar with, if not even
an authority on the subject.
The Spring Science series listed such subjects
lecturer,

Food Values, Foods from the Sea,
Selection and Care of Beds and Bedding, Fuel
Economy in the Home, Home Disinfectants and
Insecticides, Selection and Care of Textile Fabrics, Renovation of Wearing Apparel, Care of
Tableware and Kitchen Utensils, Selection and
Care of Flooring Materials, and so forth.
as these:

o UT

Marine Band Orches-

the Marine Corps has authorized the draping

Marine Barracks in Washington from which the Marine's music is broadcast
by WRC, wjz, WGY. This draping should greatly
of the walls of the

benefit the acoustic properties of the auditorium

and eliminate the
noted

slight echoes

which have been

in the past.

announcement

PRINTED
"Hickey Game"

told recently of a
to be broadcast by wjz

from Madison Square Garden.
your own joke.

direct
roll

we

finished, the studios will be

among

the

most lavish in the country. Here will be found
the most artistic furniture from the Italian periods; gorgeous draperies for walls and ceilings.
Rich rugs and artists will be engaged to decorate
the walls and ceilings.
That last sentence leaves us guessing. We

on the one hand, a couple of long haired
Persian carpets perched on the giddy heights of
a scaffold busily engaged in painting cupids and
Or on the other
blue clouds on the ceiling.
hand an assortment of artists, neatly ironed out,
and secured to the wall by thumb tacks in the
manner of cow hides and bear skins. Neither
picture,

:

picture is entirely convincing
aren't rich, even if the rugs are.

besides

artists

WGN

is

engaged

in

signing

You may

up a body of

and now has over 1000
throughout the country. They are
expected to offer a regular channel through which
worth while information on program and broadcast quality will reach the station, information
which formerly had to be culled from the melange
"official listeners"

scattered

Most

of miscellaneous listeners' letters.
larger stations,

of the

now imposing

of first string
artists who have appeared before the microphone the name of Mary Garden. She was

ADD

to the

list

some time ago now, through wjz. Miss
Garden being one of the meager four or five
opera singers worth seeing as well as hearing,
and being by all odds the first of that four or
five, it seemed to this listener a crime to limit
heard,

her two-dimensional art to the single dimension
of radio.

WE ARE

glad to note the return of George
Barrere's Little Symphony orchestra to

WEAF. George Barrere, himself, recognized as
one of the world's premier virtuosos of the flute,
founded the "Little Symphony" in 1914, when

was called into being at a concert given in New
York City for the benefit of the American Red
Cross which carried on such important work

it

during the war.

The

"Little

Symphony"

wind instruments,

flute,

consists of a choir of

oboe,

clarinet,

horn,

to study the use of the more important instruments.
It has often been called "The Minia-

much

lost in

by

WON

WHT

does not suit

and another

will

this

new

"It

will give the entire

rule the station's

program director said:
program more freshness
and more variety. Moreover, the artists themselves are in favor of being limited to three minute selections, which will allow them to play
but one number.
It will allow them to concentrate on this number and give it "a more intense
The
interpretation," as one of them put it.
only exception to this rule will be special speakers who will sometimes be allowed eight minutes,
and dance orchestras who will be allowed about

same amount of time.
Which causes this listener, who

the

E KNOW of no concert on the entire
Atwater Kent series concerning which- we
have heard more favorable comment than that
of Madame Schumann-Heink.
Added to the
fact that the famous contralto enjoys the affection of the whole nation, her voice is admirably
She succeeded
suited to radio transmission.
in making felt her personality quite as well as
she does on the concert stage.
Another WEAF program that seems to have
been greatly enjoyed was the third annual con-

cert of the Associated Glee Clubs.

Glee Clubs from

Metropolitan and Chicago
opera companies was soloist.
event.

being

from points

through wjz,

All of

i

certs of the Philharmonic So-

ciety of New York from Aeolian
Hall.
And we trust they are

ing fading and

objectionable
atmospheric conditions.

presenting as a

associ-

wjz has inaugurated the broadcasting of the Saturday mornA. M.) Children's Coning (i

space is provided for marking
the quality of the program, the
volume of the station, for check-

is

WGY and

ates, continue to be pieces de
resistance on the radio menu,

being fur-

being occasionally listened to,
though the hour is most un-

tri-

weekly feature, on Monday, Wednesday, and Saturday
evenings, George Tcherban's
Katinka Gypsy Orchestra.
This band was first formed by
Tcherban in Constantinople
and only recently came to America. Their work both in the general classic literature of music
and in their native Russian and
Gypsy airs is very good. To our
own dance music they bring
theirinnate sense of rhythm and
an individuality of treatment.

Hour programs,
at intervals

Victor

THE
broadcast

nished with blanks on which

WOR

Twenty-six
City and several
other cities near by, with a combined membership of 1200, took
Miss Anna Fitziu of the
part.

New York

Walter Damrosch directed the
are

tion in their localities.

are

you

his log.

the station should be an admirable way of judging receplisteners

has, as

know, ranted on at great length against the
"kaleidoscope," program, to throw up his hands
in holy horror and erase the letters WHT from

in all sections of the country,
and their very distance from

the

the qualities

announces with pride that
number coming from
your fancy, wait three minutes
succeed it." Commenting on

"if

quicker way.

selected

all

Chicago,
WHT, the
particular

we understand,

listeners

possesses

a large orchestra.

staff

Official

it

symphony and at the same time a
sweetness and subtle charm which is so often
of the full

which analyzes the
mail received. The new method makes it possible to grasp
worth while information in a

have a

1926

trumpet and bassoon combined with an adequate
balance of the strong section and to the music
lover and student offers an unusual opportunity

ture Orchestra," for

learned:

"When

of consideration for the radio audience

of the United States

tra,

at Cincinnati has built itself a new
very fancy studio in the Hotel Alms.
Came to our desk copious pages from WKRC'S
publicity department foretelling the event and
Therein
describing the opulent layout in detail.

WKRC
and

is

the other, still
value in these lectures.

MAY,

seemly.

THURSTON,

HOWARD
the magician,
cumbed
and

has

suc-

to the lure of radio,
a

filled

recently at

first

WLW.

engagement
Thurston is

gratified at the success of trans-

mitting

photographs and the

human

ADOLPH SCHOTTLER AT WAHG
A

known

Mr. Schottler and his accompanist, Mita
Weinzoff, composer-pianist, are frequently heard on Saturday afternoons over WAHG
well

soloist

on the bass

viol.

and

voice through the air,
makes prediction that it

may

be possible to broadcast

human
of

many

tors.

beings
scientists

dream
and inven-

the

Experiments are being

MAY,
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Another jazz band that

titilates our tympanum
Paul Specht's Original Orchestra which wjz
picks up from the Moulin Rouge in New York.
They're good, in spite of the fact that they ponderously label themselves "rythmic, symphonic,
is

syncopators."
ever faithful in tapping

WGBS,
theaters

New

York's

what they may have, did

for

a

good job recently of broadcasting the "Chariot
Revue" from the Selwyn Theater as good, at
When a sketch
least, as such pick-ups ever are.
came on the boards that couldn't be intelligibly
listened to without aid of vision WGBS switched
to its studio and filled in the interval.

KCO

THE
engaged

Edward

Sir

RALPH FREESE
One

of the announcers at KOA, Denver. Listeners
to this station, in their correspondence, have
hazarded guesses as to his personal appearance.
Although his voice is low and mellow, he is not
"tall and thin" as one letter-writer assumed.
He is a lyric tenor and not a basso. The micro-

phone

voice,

it

be added,

may

is

most deceiving

players,

of

it

laboratory at Beechurst, Long Island.
have a boundless faith in Mr. Thurston's

in his

We

do any thing he pleases, and hereby
earnestly entreat him to cease his experiments.
Imagine the unwelcome shock of having your
ability to

most hated announcer suddenly start to trickle
through the loud speaker, jump lightly to the
am
parlor floor and shout brightly "Well, here
I

last

tuned-in, were

weighty task of broadcasting
Bulwer Lytton's "Richelieu."

Wilda Wilson Church, director of this organization, had her hands full, what with directing a
cast of sixteen players.
Considering the size
of the cast, the length of the play (five acts), the
fact that it wasn't written by Sir Edward for the

and likewise considering our usual
radio plays, it was well done!

radio,

to

/CHICAGO,
conducted by Thurston along the lines of broadHe carries
casting a human form through space.
some apparatus with him and has a greater part

when

in the

*-* through

Gordon,
through

hostility

every now and then, crashes
with something good. Jacques

violinist,

offered

He

varius

plays, if it be of interest, a Stradiviolin called
the "Clara Schumann

Strad," which once belonged to the wife of the
famous musician of like name.

has been

a series of

broadcasting
WBAL
"Musical Scenarios"
have proved an
that

folks!"

They are arranged by
novelty.
Broughton Tall, musical writer and dramatist,
and a member of WEAL'S staff, and are narrated
interesting

the Rensselaer Polytechnic Institute
station at Troy, New York, sends out a

WHAZ,

good program Monday evenings (its only time
on the air). These programs are semi-highbrow
in nature, well done, and prone to specialize in
music's "best sellers."

by Harry Welker.

The first of the series was "The Evolution of
American Popular Song." It traced the history
of song in America from the days of the Revolution, 1776, when "Yankee Doodle" was the

that radio has to offer.

Hours

mous

said

and done,
that

features

it is

the regular
the best

constitute

The various So-and-So
standard for themselves and
attempt to live up to it. They use none but
paid labor and come around every seven days
at a fixed hour which makes them easy to locate.
They maintain a more or less uniform type of
set a definite

program, so the listener knows what to expect.
Those "Hours" you dislike you can carefully
skip; those you like you can count
on.
So clearing our throat and noisily

"

Rhapsody

in

Blue."

America's song history, as presented by Mr.
Tail's scenario, is intriguing, to say the least.
Following the vivid, colorful Colonial period
when lovely crinolined ladies in powdered wigs
flirted over lace fans with velvet clad gallants,
"
on through the war of 1812 with its President's

the new Bakelite Hour, from
wjz, eight to nine p. M. Sunday nights.

largely deserved,
"They strike a

tween the

has

distinguished from thunderstorm
we don't claim to say

static,

March," the slave songs that have colored many
important musical works, until in 1850 we
to Stephen Foster's quaint songs, including
"Massa's in de cold, cold ground," "I Was Seeing Nelly Home," and other pieces that had a
great vogue during the days just prior to the
outbreak of the Civil War. This conflict brought
"Tramp, Tramp, Tramp, the Boys Are" Marching" and then came the Southern songs, Dixie,"
later

come

"Old Oaken Bucket," "Silver Threads Among
the Gold," etc.

Continuing, the scenario depicts the days of
Pastor's theatre which made famous
"Rosie O'Grady," and "On the Banks of the
Wabash." And then we see George M. Cohan's
"
It's a Grand
cake-walk, the two step, and hear
Old Flag." The Spanish war ushered in another patriotic "period" punctuated by "Goodby Dolly Gray," "There's a Hot Time in the
Old Town To-night"; came next such songs as
"

In

theGoodOld SummerTime," "Wait Till

the

"

Clouds Roll By,"
Back, Back, Back to Baltimore," "In the Shade of the Old Apple Tree."
Finally, we come to the modern song period
illustrated by Irving Berlin's "Alexander's Ragtime Band" and later, the outburst of patriotic
songs

"Over There," "Joan of Arc," etc. that
accompanied the World War which led

is

item on WLW'S
Cork Re-

the

This is an organization of instrumentalists, singers and comedians,
who provide an hour of favorite songs
view.

nesday, Friday, or Saturday nights between 6:30 and 8. Francis Craig holds
forth at this time with his prom trot-

them

be

INTERESTING
ANprograms
Burnt

need of jazz try WSM,
Nashville, Tenn., Monday, Wedin

of

shown

of which
George Gershwin's
"Rhapsody in
Blue" is perhaps the most serious and
noteworthy contribution.

come

ting band, and

is

directly to the jazz period

tipping over the gilded banquet chair,
we arise and take this occasion to wel-

WHEN

Auerbach

Tony

popular piece of the day on down through the
many "periods" that have featured the centuries, concluding with George Gershwin's fa-

all is

AFTER
weekly

S.

feeding Teddy Grizzly Bear after his (the bear's)
broadcast over KSL. At KSL, they say that the
bear's broadcast was highly popular with listeneners, although how the deuce the grizzly could

a series of concerts

WON that were especially fine. Mr.
Gordon is concertmaster of the Chicago Symphony Orchestra and enjoys a well earned renown.

AT KSL, SALT LAKE CITY
State Senator Herbert

and

been written:

Tuesday evenings at eight
Louis John Johnen, director

stories

o'clock.

this eulogy,

of the station,

is

interlocutor.

happy medium be-

spiritless,

the Oregonian, at Portland,

phlegmatic style

whose souls are unmoved by syncopation, and the slambang, ear-splitting squawks of the
amateur gatherings whose ecstasy resembles too closely idiocy, and fill the
air with soft, tantalizing sounds of
amazing sweetness."

KGW,
Ore., will install a looo-watt broad-

of the mechanists

casting

station

of

Western

Electric

manufacture, to replace the 5OO-watt

UNCLE JOHN,

OF KHJ, LOS ANGELES

equipment now in use.
with its new equipment
be ready to go on the
middle of April.

The
will

station

probably
air about the

WHERE THE LOCAL RECEIVER WILL
BE MOST EFFECTIVE
The

;

\

:~xU-

,--.--;

rr M/--'TEXAS

\

J

I

^y-N

dots indicate locations in the United States
which have broadcasting stations of at least 500
watts power.
The set described in this article
should be most effective in at least a twenty-jive

KENTUCK

ENNESSEEyt

<

,.-,

'T/\r

mile radius of the dotted

i
LOUISIANA

^

>^-~O
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The a Radio Broadcast^ Local
Constructional Details for

a Simple Five-Tube Receiver Designed

and Not Distance Reception with

HEN

the radio constructor conthe building of a radio receiver sometimes he is after distance reception, sometimes merely
siders

to putter around,

but nine times out of ten
what is really desired, whether seriously considered or not, is good quality of tone from the
loud speaker.
It is surprising too, to note the
increasing number of people with five-tube sets
sold to them for their wonderful distance qualities, listening with much satisfaction to the local

program.
All this points in a certain degree to the prominence of the local station in the life of the Ameri-

can

local
it

In reception he

citizen.

wants quality.

His

tuning are prime requisites. The tuning of the
radio frequency and detector stages is obtained
by employing a "gang" condenser one with
two stator sections insulated from each other
and a common section of rotor plates.
that in a

is

home-made

receiver the

the

same number

of

re-

needed

to

is

must

would manifest

control.

To
for

offset this possibility of difference in

each tuned

itself.

tuning
duplex
condenser which tunes

circuit, that section of the

the detector circuit

is

shunted with a midget
condenser to serve as
a vernier adjustment
allows both cir-

and

to be brought
resonance with

cuits

into

each

other.

Many

may

prefer to

employ

this

midget condenser

as an auxiliary
control when
tionally

volume

excepstrong locals

are being received.
The output of the

detector

to

Simplicity

itself in

tube.

it

tune from station to
station, and lastly
there must be a volume

size

detuning effect. This
such a way as to
prevent a signal, impressed on the grid of the
first tube, from being passed along to the second
effect

would like to listen.
There are several requirements that must
be fulfilled. The receiver must be turned
on and off without diswires;
have a dial

same

circuit sufficient to cause a

bring to his home the
quality of music and
speech to which he

connecting

the

the same for each tuned circuit and accordingly
would introduce differences in the value of each

more apt

No elaborate

turns of

wire, the chances are that the connections from
coil to condenser to tube socket would not be

to supply it than a
station at a distance.

ceiver

a Qoal

tuning points for both tuning condensers would
be exactly the same would be too much.
Even assuming that both tuning coils have

station, because

is local,

Local

Specifically for

BRENNAN

B.

The receiver described here fits in very nicely
with these requirements, having been designed
to embrace these general specifications.
Five
tubes one tuned radio-frequency amplifier, a
a transformer audio
regenerative detector,
amplifier, and two stages of resistance audio
insure for the receiver a suitable
amplification
signal pick-up and tone amplification that puts
it in a class where tone
quality and simplicity of

To suppose

Receiver

the Highest Quality of Reproduction as

By JOHN
r

localities

RADIO BROADCAST Photograph

FIG.

I

appearances and impressions often deceive. The dial located in the center of the panel, viewed
here, is used as the main tuning control.
The others do not complicate the operation of the receiver,
that to the right being a volume control and that at the left, an auxiliary tuner
First

is passed
along into an audio
transformer purposely

designed for
quality

By

its

high

amplification.
use, a greater

MAY,
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amplification in signal is gained than if all resistance amplifier stages were employed.

The Facts About

'

resistance audio amplifier stages follow

TWO
the transformer

amplifier stage and in the
a type 12 tube provides an efficient
power amplifier, necessary properly to operate
any good horn or cone loud speaker.
On this last stage, the plate voltage is 135
with a grid bias of 9, or 180 volts with a grid
bias of negative 135, or 225 volts with a negative
18 volts bias.
On the first two audio and the

this

Receive;

L2

scribed in text.

)

R6

1

1i

amps)

megohm

1

The other
1
1
1

is

etc.

Lombard!
Bruno

the radio
frequency stage should be increased to a point
just below where the r. f. stage will oscillate.

end Detector

7s/ and 2nd
Audio Stages

201 -A
199

201 -A
or

amperes of current and allow 5 volts
on the filament terminals. Those satisfactory
will pass 15

Daven

Muter

Mountford

Brach

International

Electrad

Amsco

Aerovox

Amertran De-Luxe
Thordarson
TUBES
R. F.

All the filaments are in parallel and are conby one filament ballast so designed that it

trolled

Resistance Coupling Unite

Federal
Erla Concert -Grand

Hammarlund

for

purpose are the Brach, the Elkay, the
Amperite, and the Daven filament ballasts.
Where one ballast of the correct size is not obtainable, any two that total 15 amperes may be
employed in parallel, or a separate ballast may
be used for the 12 tube.

circuit jack

Audio Transformers
Rauland-Lyric
Pacent Superaudioformer

Tuning Condensers
Gardiner-Hepburn
Bremer-Tully
U. S. Tool

desired from the

B battery voltage

receiver, the

Laboratory are-

OTHER PARTS THAT MAY BE USEP

C

greater volume

Open

in the

1 Filament Switch
5 Sockets
1 Rauland Lyric audio transformer
9 Binding Posts or Fahncstock clips
Miscellaneous: screws, brackets, wire,

tube and not more than three volts should be
applied to the grids of the first two audio ampli-

Where

parts used in the model built
Marco Vernier Dial
Panel 7" x 18"
Baseboard 12" x 18"

1

radio stage, the plate voltage is 90.
For the
At
detector, 45 volts will be found suitable.
least nine volts
battery is necessary for a 1 12

fiers.

43

In the circuit diagram. Fig. 6, the values of the lettered parts are:
Cl .000375 mfd.
C6 .002 mfd.
Rl .665 ohms (to pass
C2 .000375 mfd.
C7 .00025 mfd.
R2 3 megohms
C3 .000016 mfd.
C8 .1
mfd.
R3 100,000 ohms
C4 .00025 mfd.
C9 .1
mfd.
R4 1 megohm
C5 .002
mfd.
LI ( Construction de- R5 100,000 ohms

THE AUDIO CHANNEL

last socket,

RECEIVER

Last

Audio Stage
SEMI-POWER TUBE
SUCH AS 112

HIGH-MU

or
W. E. 216-A

for this

1

From

Figs,

i

and

2,

to be quite simple.

the panel layout will be seen
The large dial in the center

commands immediate

attention and

is

the main

tuning control. To its right is the volume control, otherwise the regeneration control, and at

tuning coils are directly behind the condenser
and between the two tube sockets.
It is obvious that, in a receiver of this kind,
where one condenser control adjusts two tuned
circuits, these two circuits must be very similar
in electrical and physical dimensions so that as
the condenser plates are rotated, the two circuits
keep in step with each other over the entire
scale of the dial.

An approximate

similarity

the most that can be hoped for in the

and any

difference

slight

H

is

condenser adjustment.

coils that are similar is the

To make

immediate problem.

DETAILS OF THE COILS

A

piece of bakelite or cardboard tubing
3i inches long and i| inches in diameter,
105 turns of No. 28 d. c. c. wire are wound, the

ON

is

coil units,

compensated for

4*"

f

in the vernier

~--45-Turns
No.28 DCC.
Wire

-j

Brass Angle

r

o

3%'J

ANTENNA COIL UNIT

FIG.

wind the

coils,

but hard rubber or micarta tubing
is

the

end

left

panel

more

of

to be desired

the

the vernier

tuner, sometimes used
as an auxiliary volume

control

is

Filament

located.
switch and

loud speaker jack are
placed to either side of
the main tuning dial
and directly below it.
Inside

the receiver

the audio amplifier
tubes are

arranged

along the

back edge

of the baseboard while

on either

side, and to
the rear of the tuning
is
condenser, which
the central object, are

placed the two sockets,

one for the radio stage,
the other for the de-

tector.

The two

FIG.

3

The construction of the antenna coil unit is fully
shown here. Cardboard tubing may be used to

TICKLER COIL UNIT

DETECTOR COIL UNIT

The

detector

FIG.

4

quite similar to the antenna coil unit except that a plate coil is provided. The numbered terminals coincide with the
connection shown in the circuit diagram, Fig. 7
coil unit is

The

5

wound on

the same size tubing
It is
as the antenna and detector coil units.
supported by a small brass bracket similar to
that supporting the detector coil unit
tickler coil

is

RADIO BROADCAST
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terminal.
The
amplifier, connects to the
last turn of this plate coil connects to the plate
of the r. f. tube.
The first turn of the secondary

6+90

connects directly to the positive terminal of
the detector socket and does not connect to the
condenser as usual. One hundred and five
turns are also wound for this secondary, the last
turn connecting to the grid leak and condenser

and

also to the stator plates for the detector.

The tickler coil consists of 45 turns of the
same wire wound on the same diameter tubing
25 inches long.

It is

fastened to the baseboard
in the same manner as

by a brass angle piece

FIG. 7
This

ment

showing the actual wiring of the receiver, shows the placethe parts and makes the job of assembly and wiring quite simple

illustration, besides

of

all

fastened by which the coil
on the baseboard.

is

The same diameter tubing

mounted
is

tector coil unit and tickler coil

and

5.

RADIO BROADCAST Photograph
in place

used for the de-

shown

in Figs.

4

For the former, 10 turns of the same

wire are wound, the first turn beginning f inch
In the sketch Fig.
from one end of the tubing.
5, the dimension f inches indicates the space from

the edge of the coil form to the last turn of the 10turn coil.
This should show the f-inch space

FIG.

from the edge to the first turn.
After the ten
turns have been wound the wire is cut and an
j-inch space is left between this coil and the first
turn of the next winding which is the detector
secondary. The first turn of the ten-turn coil,
otherwise the plate coil of the radio-frequency

which

Two

sections of stator plates, insulated and opand one shaft having two

posite from each other,
sets of plates thereon
is

make up this condenser
employed simultaneously to tune the
antenna and detector circuits

FIG.

The

circuit

diagram

8

This shows clearly the type of duplex or gang
condenser used in constructing the local receiver.

for the Local Receiver

involved that are somewhat new.

The

not complicated, although there are several features
values for the various parts are contained in the text
is

MAY,

A LOCAL RECEIVER

1926

45
tery to

become

short-circuited.

Therefore, this

evaded by connecting the return side
of the detector secondary not to the rotor shaft
difficulty

is

but direct to the positive terminal of the detector
socket.

A TUNING

A

FTER
wired

CHART

the receiver has been assembled and
it is worth while in
operating it to

prepare a chart or curve to enable the operator
to tune to stations without
having to fish for

FIG.

I I

the detector oscillates too violently the tickler
coil may he turned on its pivot screw so that its
turns are at right angles to those of the detector
The photograph here incidently
secondary.
shows the line up of the coils to minimize interIf

coupling effects
RADIO BROADCAST Photograph

FIG.

A

9

To

general view of the local receiver partly wired.
the ingenious and energetic
-builder the possibilities for
making use of a sub-panel assembly are evident

the detector coil unit.

same direction

This

as the turns

wound

in

the

on the detector

coil

coil is

unit.

Small holes drilled into the tubing with a No.

connected to the positive
filament terminal of the detector socket rather than to
the negative.
Since for a

57 drill allow the constructor to pass the coil
end-leads down through these holes and through
the center of the tube to several 6-32 machine
screws which have been previously fastened at

radio-frequency amplifier, the
opposite holds true, then if
the rotor shaft of the gang

the end of the tubing to act as terminals.
This
facilitates wiring and insures against
breaking

both condenser sections,
be connected to the negative
side, it is not possible to
connect the detector return to

delicate coil wires.

The

peculiar connections of the return side of
detector secondary are evident from a
glance at the circuit diagram for the receiver in
the

For proper detection it is better
Figs. 6 and 7.
that the return side of the detector secondary be

condenser, which

is

common

for

the rotor

shaft

and to

the

positive side of the filament
terminal because such a pro-

cedure would cause the

A

bat-

RADIO BROADCAST Photograph

RADIO BROADCAST Photograph

FIG. IO
Cross reference and comparison with this and the other photographs accompanying this article
make the understanding of the assembly and disposition of the parts not difficult. A wider baseboard than those usually employed in receiver construction makes the wiring and assembly easy

RADIO BROADCAST
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FIG. 12

Two more

Several types of gang condensers
which are used for simultaneously
Dituning several grid circuits.
rectly below is the condenser manufactured by the Lombardi Company
that at the lower center is the
product of the U. S. Tool Company

them.

ployed

Several minor adjustments on the inside
may be found necessary, to make

function satisfactorily over the entire wavelength range before this chart can be prepared.
For instance, if the detector oscillates violently,
the tickler may be swung on its pivot so that the
it

direction of the turns are at right angles to
If this does not
those of the detector coil unit.

then turns should be removed from the
tickler coil until a satisfactory point is reached
where the receiver will not oscillate at the lowest
position on the main tuning dial, with the rotating plates of the regeneration condenser turned
suffice,

be well to wind the same number of turns
and on both coil secondaries simultaneously reduce this number, the while making
tests on the receiver, until the highest wavelength which one desires to receive is located on a
For this test it would be
high point on the dial.
simpler to connect the antenna and ground to the

will

as specified,

and disconnect the radio-frequency amfrom any B battery leads to prevent short
Then by tuning-in on the detector
circuits.
alone, the approximate coil turns for the particular condenser employed may be found by the cut

greater than that specified above, then

it

and

try

method described.

Once the proper

of turns for the detector coil

many

interesting points that have

connection with the RADIO
BROADCAST-Eveready contest for a non-

AMONG

in

radiating short-wave receiver, there are several
that seem to be particularly worthy of mention.
In the first place, the contest closed April I
after an extension of

one month had been made

to enable foreign receivers to arrive in Garden
City in time to be judged with those produced in
Interest was awakened in England
by announcements in Popular Wireless that such
a contest was waging in America so time had
to be allowed for European entries.
Many manuscripts have been received. Some
of them obviously cannot be considered, for
this country.

they describe nothing but the ordinary Reinartz circuit which seems to be used in about 90
per cent, of present short-wave amateur stations.
Several others used foreign tubes, or devices that
no one could purchase or build without extensive

is

(550 meters) to 1500 kc. (200 meters).
ever, for single control of this nature

The Short-Wave
come up

described

employ very small condensers due to the corresponding increase in the size of the coils
necessary in such an arrangement.
to

Volume

is

controlled by the regeneration con-

denser, but at no time should this adjustment be
advanced to the point where the receiver oscillates.
In such a position clear reception is im-

To

possible for the listener.

mined, the same changes may be made for the
antenna coil unit and the receiver re-connected
as shown in the circuit diagram.
Where a condenser is employed whose capacity is lower than
that stipulated, more turns will have to be wound
on the coil form than the 105 turns which are
satisfactory to cover a tuning range from 545 kc.

is

receiver

disturbing squeals, the plate voltage to the
amplifier should not be made so high that the

number

shown here is the Cardwell type 2178. Other
makes that may be used are listed in the Parts List.
Of course, other values of condensers, too,
may be employed for the tuner unit. If its capa-

the

plifier

given apply when a twogang tuning condenser is used whose sections are
each .ooo375-mfd. capacity.
The condenser employed in the construction
coil specifications

in

plate coil

fully out.

city

FIG. 13
gang condensers, the

Gardiner Hepburn to the left,
above, and the General Radio directly below add to the many
makes of condensers of this type
which may successfully be em-

of the receiver

The

1926

it is

deter-

Howunusual

prevent radiating
r. f.
r. f.

stage will oscillate.

Very little explanation is necessary for the
audio amplifier unit.
In the position as shown,
exceptionally short grid and plate leads are obtained, and it is possible to cable the B battery
and filament leads so that there is little chance
for

large

closed

loops

so detrimental

to

the

proper operation of a receiver.
For tone quality, the use of a type 1 12 tube in
It is only
the last stage is absolutely essential.
necessary that at least 135 volts of B battery
and 9 volts of C battery be applied to this tube
for distortionless reproduction.

Receiver Contest

gear and one of the conditions of the contest was
that standard apparatus was to be used.
AH receivers in the Laboratory by March 8th
were exhibited at the Second District annual
Convention and Radio Show at the Hotel Penn-

venting the oscillations from such a detector
from getting out into the ether.
RADIO BROADCAST has always frowned on receiving circuits that were liable to disturb nearby

sylvania, New York City, March 8-13, where
they attracted considerable attention. This was

familiar

but natural, since it was the first time that a new
series of short-wave receivers had appeared since
For
the Reinartz capacity feedback circuit.
years the "ham" has used this circuit which has
proved to be sensitive and easy to handle, but a
persistent feeling has been in the back of his
head that somewhere there might be an improve-

ment on

the old faithful.

In fact this contest

was started with

idea in mind, to find out

just that

the regenerative tube
working directly from an antenna was the best
possible receiver for short waves, and to ascertain if there was not some simple means of preif

listeners,

and

this

meant "thumbs down" on

the

For that
Reinartz and its cousins.
reason the Editors have refused to publish complete details on such receivers, feeling that it
would be folly to entice the many RADIO BROADCAST'S readers into the short-wave bands with
receivers that would contribute to the squeals
and howls on the short-wave channels.
Now it is not the purpose of this announcement to state who won the prizes, for that has
not as yet been decided nor are any of the
secrets of the circuits used to be given away here.

There

will be given in the July issue after the
judges have had time to go over each con-

testant's manuscript and to listen to his receiver
all of the others.

compared with

Trickle Chargers for
Installing

Circuit for

A

Your

Commercial Types How to Make an A. C. Trickle Charger The
Trickle Charging from a Direct Current Supply Care and Use of the Storage A Battery

and Using

the

By JAMES MILLEN
*S>

since the advent of the ra-

dio B current-tap devices, there
has been what appears to be a
fairly insistent demand by the public
for the elimination of the A battery.

alternating house current to direct
current (necessary in charging a bat-

,-,<.
CT HE trickle charger method of maintaining
the storage A

EVER

i-i->ur,

LT

L

L

i

c

battery of the
receiving set in a charged state is not the final Mnswer to the problem,

accomplished by means of a
tube of the Tungar type, in the
power units made by Exide and Philco.
The tube manufacturers brought out
Tube rectification is quiet in operation
and causes no electrical interference
dry-cell tubes to do away with the
with other receiving sets in the neighstorage A battery but it was not very
borhood.
long though, until the dry cells were
more
and
tains the battery
so is better for the
nearly charged constantly
being replaced in many instances by
Fig. 2 shows the Gould A power
Care should be used lest the battery fall below the point
storage cell.
unit.
This unit employs a trickle
storage batteries.
The charger in some
where it cannot be brought up by the trickle charger.
The storage batteries first used for
charger of the Balkite type instead
instances can be used while the set is in operation, but, that is not always
radio work were merely automobile
of the Tungar tube as used in the
THE EDITOR.
possible.
batteries. No thought had been given
Exide radio A power.
The special switch is not mounted
by the manufacturers to make them
,.
on the case of the unit but provided
spray-proof and neat in appearance.
with a flexible extension cord so that
To-day, however, radio A storage batteries have been developed to the point where they
it may be
Except when the receiving set is actually in
conveniently placed on the table alongside of the radio set.
use, this battery is being charged at a low rate,
may be placed permanently inside the radio cabinet itself without any danger of corrosion due to
Provision is made so that this switch also contechnically known as a trickle charge
normally
sufficient to replace what has been withdrawn
trols the B supply unit when such a device is
acid spray when charging. And now some manuL

tery)

is

rectifier

a highly convenient and usually simple method and one which has
found wide favor. This unusually complete article describes the commercially available types and also gives constructional details for making
The trickle charger is about as efficient electrically
one's own charger.
as the standard, full-rate types with this added advantage, that it mainbut

it is

^^

facturers are going so far as to build charge indicators right into the battery so that its con-

instantly be observed at any time
without the inconvenience of an acid-dripping
dition

from the battery, yet

NEW

may

hydrometer.

Then

improved noiseless and economical
chargers were developed which made it merely
necessary to turn a switch at night and in the
morning practically all the energy that had been
drawn from the battery in the preceding week
was replaced. But still some of the public
was not satisfied, so the trickle charger was
Now we do not even have to
developed.
think about letting the regular charger run
By means
overnight once or twice a week.

insufficient to

harm

it.

employed.

Water must be added to both the storage

TYPE OF BATTERY USED

THE
units

small batteries used in radio

A

power

of this type have been especially de-

signed for the purpose. An unusually large space
is provided above the tops of the plates for excess

about every

electrolyte in all cells is dilute
sulphuric acid and, in the action of the Unipower,
water is evaporated. Distilled water only

should be used to replace

it.

If

the user fails

essary to add water three or four times a year.
The rectifying or changing over of the usual

in

to

will

another unit of this general type is shown
These units may be obtained with
either the tube type or aluminum anode chemical
Still

Fig. 3.

rectifier

type of trickle charger.

who now have storage
obtain the advantages of the A
power supply units just described by the use of a
trickle charger and "master" switch.
The Balkite trickier charger and Brach control
switch make a very fine combination that is eco-

Many

batteries

radio set owners

may

nomical to operate, low in first cost, and without
renewal costs. The average operating cost is
but one tenth of a cent per hour.

and

special spray-proof storage battery into a
neat and compact unit that could take its place

along side of the B substitute on the shelf under
the radio table in the living room.

CARE OF THE TRICKLE CHARGER

HE

only attention the Balkite trickle
charger requires is the addition of water to
replace that evaporated from the electrolyte by
the gassing action.
1 is very important that the
cell be maintained with sufficient liquid.
It

I"
1

IS

DEDUCED to its simplest terms, the radio power
1

v. unit
part of which is shown in Fig. I., is a
storage battery of low capacity directly connected
to an efficient charging device which is kept at all

1

should not be permitted to fall below the low
level mark indicated on the cell (Fig. 4).
When

times connected to the ordinary house current.
A compact metal housing, finished in a rich
mahogany color, accommodates both battery

adding water, fill to the "high" level as indicated.
Distilled water is preferable, but if this is not
Water
available, any pure water may be used.
from melted ice or clean snow is good.

and charger, making a most attractive unit, that
fit in the space provided for the average batIt must be remembered that
tery equipment.
the storage battery used in one of the new radio

will

The charging

rate of

any

trickle charger for

radio use must be adjusted so that over a given
period of time the charger will return to the bat-

power units receives altogether different treatment than the regular storage battery. Ordinarily there is an advantage in using a
It means fewer rebattery of large capacity.

tery an

amount

of electrical energy equal to that

withdrawn from the battery by the radio

A loo-ampere-hour battery, for instance, will heat the filament of a tube which concharges.

sumes one ampere,

time.

rectifier cell

The

add water when necessary, the Unipower
cease to charge until water has been added.

the small storage radio A battery is always in
the best of electrical condition.
The next step
was to combine the special switch, trickle charger

for 100 hours before it needs
a recharge. Or it will supply current to four
one-quarter ampere tubes for the same length of

and the

two months.

electrolyte to compensate for that lost by evapoIn these cells it is only necration and charging.

of special switches, the trickle charger runs night
and day, whenever the set is not in use, so that

WHAT THE RADIO POWER UNIT

cells

battery

FIG.

I

A commercial
Exide

A

The
unit for trickle charging.
Power Unit contains a .2-ampere

Tungar type

trickle charger

set,

plus

from 20 per cent, to 30 per cent, in addition, to
compensate for the internal losses in the battery.
Thus the rate of charge needed will depend upon
the kind of tubes used, their number, and the
number of hours per day, week, or month that
the set is used.
For example: A set using five
20 -A tubes is operated on the average of twenty
1

RADIO BROADCAST

48
hours per week. As each 201 -A tube draws
j ampere, the total number of ampere-hours
withdrawn from the battery per week is J x 5 x 20
The number of ampereor 25 ampere-hours.
hours that must be returned to the battery each
week, including internal battery losses, is 25 x
4
Vs or about 33 ampere-hours. As the battery
in use for twenty of the 168 hours in each week,
the 33 ampere-hours will have to be returned to
the battery in 148 hours at the rate of about

FIG.

MAY,

1926
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The Philco A Power Units are
made in two different types.
One has a Tungar trickle
charger

and

electrolytic

the

other

trickle

an

charger

is

.225 amperes.

heated to the point where it might
any inflammable material
coming into contact with it.

As it is extremely difficult to estimate to just
what use any given set will be put, it is a good

make

plan to look occasionally at the charge indicator
the battery (if it has one) and note whether or

in

in

being kept up to charge. A
regular hydrometer will give the indication
desired if the cells have no built-in indicator.

not the battery

is

ignite

however, prefer to
the complete charger. Tantalum, the valve metal employed

Many readers,

the Balkite trickle charger is
not obtainable in small quantities,
so
cal

construction of a chemicharger of the lead-

the

trickle

FIG. 2

An

charger of the
incorporated in the
Gould A power unit. The control
switch is provided with an extension cord
so that it may be placed alongside of the
radio set
electrolytic

tantalum

type

trickle

is

aluminum type

will

be described.

A home-

constructed charger of this type, if carefully
made from good materials will give very satisIt will, however, require more
factory results.
attention than the commercial chargers of this

Two or three times a year it will be necessary to clean the electrodes and change the solution.
Distilled water must also be added occatype.

sionally unless a very large jar

is

employed

for the

The frequency with which water must
be added and replacements of solution made
will depend very largely upon the charging rate
employed. The correct charging rate in turn
depends upon the type and number of tubes used
rectifier.

in

your

set.

If they are not fully charged, then slightly increase the charging rate.
Likewise, if you think
the battery is being overcharged, slightly decrease the charging rate.
This latter operation

although advisable, is not essential as the charging rate is so low in any event that the battery
will not be harmed by over-charging.
in the complete A power
Gould and the Philco so that
the charging rate may be readily varied. There
are two general ways by which the charging

Provision

is

made

units such as the

rate

the

of

charger may be
be inserted in one
of the no-volt primary leads or in one of the
low voltage charging leads from the charger to
the battery.
The most convenient resistance

A

varied.

Balkite

resistance

FIG.

trickle

may

to put in the primary circuit

an ordinary electric lamp.
This lamp can most easily be placed
in the circuit by cutting into the lamp cord from
the charger and connecting a socket as shown on
The proper lamp to use under different
Fig. 5.
conditions may be determined from Table A.

4

The

Balkite trickle charger
enables any one to use his
present A battery as a power
unit.

The photograph shows

Balkite

is

charger

B Supply, trickle
and Brach power

control switch.
The insert
view shows the inside of the

trickle charger and the
chemical

rectifier

It is recommended that
only a lamp resistance
be used in the primary circuit, and in general a
resistance connected in the secondary is preferable.
Resistance is connected in the secondary

circuit

between the charger and the battery as

shown

in Fig. 5.

The proper value

of resistance

to obtain the charging rate necessary for any
certain number of tubes, can be obtained from

Table

B.

A

good 25-ohm filament rheostat having a
current carrying capacity of 5 ampere (300 mils.)
or more makes a very handy unit to use for resistance in the secondary.
The number of ohms
of resistance placed in the circuit by such a rheostat can be figured from the portion of the rheostat

winding that

is

cut

For example,

in.

contact arm of the rheostat

is

if

moved around

the

half-

the "full on" position, half of 25 ohms,
or 125 ohms, will be cut in.
Any such resistance should have enough current carrying capacity so that it does not become

way from

RADIO BROADCAST Photographs
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TABLE B

TABLE A
The

size

lamp

to be connected in series with the primary leads of a Balkite
trickle charger as shown in Fig. 5.

|
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How

to

Use a

C

A

Battery

B-Substitute with Resistance Amplifiers

Modifications in the Audio Output

HOWARD

By
THE November issue of RADIO
BROADCAST there appeared the first of
several articles describing the RADIO
BROADCAST "Aristocrat", a five-tube

"N

receiver designed to give excellent quality
of reception, combined with selectivity

and

consisted of a stage of
frequency, regenerative deIt

sensitivity.

tuned radio
tector,

and

a
It

amplifier.

resistance-coupled audio
appealed greatly to home

constructors because of simplicity of construction and its exceptional tonal fidelity.

The

a remarkably efficient one
and meets the requirements of the DX fan
in a highly satisfactory fashion.
Some of
the models used a Hanscom single-control
tuning unit so that the utmost simplicity
of operation was had, while other models
used dual control, preferred by many
people. The "Aristocrat" has proved extremely popular and there have been many
requests for further information concerning
circuit

is

batteries, tubes,
stitutes for use

method

we

home-made
with

the

of assembly, etc.

are going to discuss

coils,

set,

B sub-

the

best

In this article

some of these

in-

Details of

E.

satisfactory operation with

any good

The

sub-panel layout

The base board
job.
appeal to others and it is well
illustrated in the photographs in the issues
mentioned above. The "Aristocrat" is an
makes a very neat
assembly

will

exceedingly simple circuit to put together
not at all tricky and any standard

procedure can be successfully followed.

MAKING YOUR OWN COILS
are a great

THERE
constructors

who

own

many

radio

home

to

build

their

like

coils and Table
presents complete
data for the construction of various types
of coils which can be used in this circuit.
i

also a large number of manufactured coils that can successfully be used
in the "Aristocrat" hook-up.
Excellent

There are

manufactured

coils are

made by

tuner), F.

not be repeated here.
is something to
be said about assembly. Whether or not a
sub-panel is used depends upon personal
The set will, of course, give
preference.
will

the follow-

ing companies;

BROADCAST and

place, there

illus-

4 uses a Bruno Bracket and

American Mechanical Labs

first

elec-

assembly. The various methods of
construction can readily be seen by reference to the accompanying photographs and
those in the November, December, and
April issues.
trated in Fig.

Hammarlund, Eastern

W.

Coil Corporation,
Inc. (ClaroSickles Company, Perfection

Radio Mfg. Company (Supercoils), Victoreen Radio Products, and several others.
There have also been some questions
concerning batteries to be used with the
Regeneration

may

Circuit

^Inside

The

bias voltage should be determined by
the strength of the signal that is to be
handled. A uv-2oiA should not have
much more than 45 volts of C battery when
used in the output stage with 135 volts on
the plate.
Increasing the grid voltage

beyond negative 45 volts will result in decreased power in the plate circuit. Actually, the power in the output circuit of a
uv-2oi A is not sufficient properly to operate
a loud speaker and it is always best to
use a semi-power tube in the last stage.
These tubes will be able to handle a stronger
signal

and

this

change

will also result in

better operation of the speaker at a power
level more nearly correct. Table 2 gives

the correct

value of

C

battery

to

use

on each stage of a resistance-coupled amplifier when 135 volts is used on the plates
all the tubes.
Practically, not much
difference will be noticed if the first two

of

tubes are operated at a lower C voltage,
since the lower voltage need not necessarily result in distortion if the signals
being handled are not very great, but will
only produce a slight decrease in amplificaThe imtion, not detectable by the ear.
should
come
out
that
through
point
portant
this discussion is: Don't make your C battery voltage much greater than is necessary

AcrossAFixed Tickler

!>
Secondaries^

Particularly with regard to the C
battery, there seems to be some confusion
as to just what factors determine its value.

circuit.

be Obtained Either by Variable

(Tickler or Resistance Shunted

Terminals of

Coils

RHODES

trical

Constructional data
teresting questions.
appeared in the November, 1925, RADIO
In the

Home-Made

Enclosed Herein Comprises Resistance Coupled
may be Obtained as a Complete Unit

f Amplifier which

500.50,000-nr

Separate Retrstor Units may be Employed in the Audio Amplifier^
where the Complete Manufactured Amplifier is not used

FIG.

1

I

diagram of the "Aristocrat" incorporating the modifications mentioned in this article. Note how the C battery is connected and also
the_addition of a choke and condenser at the output, so as to keep the battery current out of the loud speaker windings. This diagram will be
useful for those wishing to use a C battery on all the amplifiers

The

circuit

/BINDING POST STRIP

PANEL--'

sT

a

BRADLEY- AMPLIFIER.

REAR VIEW SHOWING POSITION OF BRADLEY-AMPLIFIER.
AND BINDING POST STRIP TO SUB- PANEL
FIG. 2
Here's a simple way in which a manufactured resistance-coupled amplifier unit
may be used in an "Aristocrat." Note how the sub-panel has been cut away
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54
to handle the signals.

Too much

may

give distortion, decreases volume to a slight degree,

voltage

and

if the excessive potential is
impressed on the grid of the output tube it results in operation
of the loud speaker at a lower
power level than that required

for best results.

THE C BATTERY IN RESISTANCE
COUPLING

A/IANY

receivers

*"* made using a

have been
resistance-

coupled amplifier purchased as
a complete unit. An amplifier
of this type is the Allen-Bradley,
which is illustrated in the ac-

companying

full

page diagram. These units

are not wired for the use of a C battery on
the first two tubes and if it is desired to use

be necessary to get inside of the
off a tap at the correct point.
This can be determined by reference to the
one,
unit

it

will

and take

circuit diagram shown in Fig. 2.
As shown
on the drawing, it is necessary to break the
connection to the filament end of the grid
leaks on the first two tubes and then bring

out a lead to a binding post. The dotted
lines in Fig. 2 indicate the connections
that have been removed.
Many readers have tried to use a B batsubstitute for supplying the
pjate
voltages for the various tubes in the resis-

tery

tance-coupled amplifier
that when this is done

and have found
sometimes pro-

it

duces a loud hum. This hum is caused
by the impedance of the B battery
eliminator, which feeds back energy into
the first tube of the amplifier.
If moving
the eliminator further away and using
twisted leads to be B binding posts on the
set does not eliminate the hum, it becomes
necessary to use dry batteries for supplying
the plate volta-ge for the amplifier tubes.
The eliminator can, of course, be used to
supply the various other plate voltages reIt will actually be
quired for the receiver.
necessary to use ordinary B batteries on
only the first two tubes of the resistancecoupled amplifier.
In the interest of good quality, it is also
wise to use the method of connection to the
loud speaker that is indicated on the circuit
diagram, Fig. i. L is a choke coil having a very high inductance and C is a

large fixed condenser
with a capacity of
about 2-4 mfds.
This connection results in the elimina-

tion of the battery

current from the
windings of the
speaker so that the
only current flowing
through them is that
current which produces sound.
For
the choke coil L it is
possible to use the

secondary

of an

TABLE

I

MAY,

1926

MAY,
where
amine

TESTING

1926

in

the detector circuit.

Ex-

the coils and be sure
connections are tight since this is
a

all

common

cause of trouble.

Var-

ious grid leaks should be tried and
that one used which gives the

smoothest regeneration.
ferent tubes,

Try difmaking sure that the

socket contacts make good connecAfter
tion with the tube prongs.
this part of the circuit

function properly,
the antenna can be
connected to point

No.

3

point

and then on
No. 4. If

good results
had up to
point,

are
this

any further

trouble can be
looked for in the

radio-frequency
amplifier.

To test the radiofrequency

ampli-

antenna
can be connected
to point No. 2.
With the antenna
fier,

the

at this point, the

be
very loud and if
this is not the case

signals should

it

indicates either

is

made

to

AND OPERATING THE "ARISTOCRAT"
TABLE

II
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THE GOVERNMENT EXAMINATION
for
Government commercial or
amateur operator's licenses must take the examination set by the Department of Commerce.
For a first grade amateur license, a speed of 10
words per minute is required. The test is given
by a mechanical transmitter which sends for

Applicants

five

minutes

and a Word About the Fascinating Fields
Who Can Translate the Dots and Dashes

Short Cuts to Learning the Code

Opened Up

to the Listener

By EDGAR H. FELIX
the benefit of those

who were

asleep at the conclusion of our last
lecture," said the Professor, looking directly at me, "I will repeat

FOR

several of the points which

I

made."

Naturally, all eyes were focused upon me
as the class indulged in a hearty laugh at
my expense. The Professor had his re-

venge and
immediately plotted mine.
Then and there determined to make him
a slave to radio, which had been the cause
I

I

Not only did I achieve
undoing.
my purpose in a few short weeks, but also
secured the aid of a capable psychologist

my

of

in perfecting a simplified

ing the code, into

method

of learn-

t'he

bargain.
first step was to inveigle the Professor into an evening of listening.
First,

My

we

listened to ships along the coast calling
various shore stations all the way from

Cape Race to Guantanamo Bay, Cuba.
Then we stepped up to the 8oo-meter mark
and heard a number of compass stations
giving

bearings

to

ships.

I

copied

the

messages as they came through and could
see the Professor trying to make out dots
and dashes, of course without success. At
a thousand meters we heard radio beacons
and continued up the scale through com1

mercial, naval,

and military stations until
the long wavelengths

we were away up on
with

their chorus

of

international

high
power stations in all parts of the world.
But the thing that really clinched the

matter was an sos

call,

which accomplished

usual disruption of ether communication.
A yacht had collided with a pasits

I
senger steamer.
copied messages from
all the ships and shore stations concerned,
none of which were more than 100 miles

away. There was nothing which appeared particularly exciting to me about
the accident; both ships were safe and no
one was hurt. But the Professor was
thrilled!

One hour at the phones had done its
deadly work. A week later I had the satisfaction of following the Professor, walking
to College one morning, whistling in the
dots and dashes of the Continental code,
the name of a hand laundry as he passed
its sign; then he walked by a barber shop
and Tony's name was broadcast in dots
and dashes for the first time. It would
be only a matter of time,
gloated, before
he would fall asleep at his desk in front of
I

the entire class.

Any one who has listened for an hour to
the traffic passing through the ether by
the dot and dash method is certain to make
an attempt to learn the code. Now that it
is possible to hear and communicate with
amateurs in all parts of the world on shortwave, low power transmitters, the profit
and pleasure resulting from a knowledge
of the code is still greater than it was at
the time of the Professor's downfall; certainly any one will be repaid if he succeeds

in

language of dots and

the

mastering

dashes.

THE VIVID WORLD OF CODE TRANSMITTING

THE
TOdashes

trained

are

ear,

the

much more than

dots

and

just let-

ters of the alphabet.
Every operator has
his own style of sending which reveals his

personality

more

faithfully

than does

his

Men and women in every
handwriting.
walk of life are represented in the amateur
ranks.
Here may be an Argentinian millionaire holding dot and dash converse
with a New Zealand farm hand. A slight
turn of the dial may bring you a Hawaiian
sending a message of friendship to a London cockney. Another readjustment of
the controls may bring you the commercial
station sending

its

mathematically correct

dots and dashes by machine. After a few
months of listening you can often judge of

man behind the key
which he sends the code.

the character of the

by the manner
A simple and

in

efficient

one-tube long-wave

receiver can give you, in the course of two
minutes, signals from many of the commer-

and military high power stations, perhaps in England, France, Italy, Argentina,
In
the last
Hawaii, Japan, or Java.
analysis, the broadcasting band, although
cial

number of people,
a relatively small part of the radio
world. The code listener never complains
about the similarity of the program because
familiar to the largest
is

MAY,

HOW TO LEARN THE CODE
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he has a constant variety of message traffic and may shift the
scene from place to place over
distances which makes the mere
broadcast listener envious.

CT'HERE

because the transmissions are slow, and next come the commercial long
wave intercontinental circuits. Those who do become proficient in the
code should remember that the radio law is '-try specific in stating that no
communication by radio shall be divulged except to the authorised addressee.

There are some people
who can whistle a melody which
they have heard but once. Others
have to hear it a hundred times

The chances

it.

The mistake most

frequently

made

in

attempting to learn the code is that the
would be operator tries to "memorize"
He may
the Continental Morse alphabet.
be able to repeat fluently,

some study, the

sounds

successful

whistle

to

is

the

each letter so
that a connection is formed
between the center of hearof

ing and the letter which
you are trying to represent

The other

by sound.
method

equivalent to
trying to learn the playing
of a musical instrument by
is

talking about

it.

LEARNING THE CODE AT

HOME

BETTER
buzzer

yet,

obtain

a

key and
learn to "pound out" the
alphabet. The photographs
show the most accepted
way to hold the key, with
the thumb underneath and
the first and second fingers
on top if it. The finger
grip

is

and

easy and

tically

no

quired

to

light, praceffort being re-

press

the

key.

Note how high the wrist
held.

The impulse

is

for pres-

the key is obtained
from the arm muscles and

sing

not

from the fingers. If
you conceive the fingers
and hand up to the wrist
joint to be a part of the
itself,

oath to this

effect.

If

you are most

to get the correct motion.
If you watch
a telegraph operator you will see that his
wrist goes up and down with each pressure
His arm actually pushes his
of the key.
wrist up and down, while the fingers and

hands remain practically motionless, merely
transmitting the impulses from the arm

entire

beginning with
"A, Dot Dash," "B, Dash
Dot Dot Dot," and so on.
But when he begins to listen to radio signals he will
not be able to distinguish a
single letter. He has simply
learned words about the
code rather than learning
the code itself.

INTERNATIONAL MORSE CODE AND CONVENTIONAL S3GNALS

alphabet,

A much more

to take

are that the

former can learn the code in a few
hours, while the latter may have a tedious
struggle unless he uses the correct method

method

Licensed operators are required

DX fiend gets throbs from the voice of an announcer

on the other side
of the Continent, consider the thrill before him when he can read the key
of a station on the other side of the world, or the -nervous "fist" of an opTHE EDITOR.
erator sending an sos aboard a ship in distress'.
the

bar success-

to repeat the first

after

which will permit

cast listener never hears because he is practically deaf to the dots and
dashes.
The short-wave amateur channels afford the best place to start

sounds.

acquiring

the radio code

that achievement overnight, but there are ways of making the job
easier, and Mr. Felix's article gives some valuable suggestions of that
sort.
So much of interest goes on over the ether channels which the broad-

Learning the code is greatly facilitated by a natural aptitude for
remembering a succession of

in

no system for learning

*

Some people have great difficulty in learning the code; to
others it comes quite easily.

fully.

is
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key

likely

1.

A di4b

i

The apace between puuot

Is

equal to three dota.
the

aime letter la equal

to

one

dot.

3.

The

4.

Toe apace hetweea two word, la voiial to

pace between two leltera

la

eqoal to three dota.

IK dola.

58
recognizes each
ter instantly.
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TABLE A

groups you have

you

have no one to read
combinations to

I.

DOTS

II.

down a
them and

you, write

DASHES

III.

t

a

m

w

DOT-DASHES

:

sie

hesi

she

5 hies

isee

sees

esih

sesh

his

sees

hehe

sis

DASH-DOTS

V.

DOTS-DASH

VI.

previously learned.
After learning the

alphabet sothatyou
can send any letter
instantly, and without mental effort,

o

then send them, as
follows

1926

ing these withall the

let-

If

off

series of

RADIO BROADCAST

DASHES AND DOTS

practice

sending

from a newspaper
until you can do
it

steadily and
Be sure

smoothly.

hihi

Next, learn the dash
group, as follows:

VII.

DOT-DASH-DOT

VIII.

COMBINATIONS

DASH-DOT-DASH
COMBINATIONS

IX.

PUNCTUATION

and dashes
Period

t

the correct proportion between dots

m

Comma

o

Fraction

tained,

is

that

mainis,

a

dash should be
three times as long
a dot.
Leave

as

ample spacing between words. Listen

Note that there is
no letter represented
by four dashes.
Each dash is three

your own sendand correct any
halting quality until
you can send
smoothly and evenly. No one can send
readable code if the
to

ing,

times as long as a

Master this

dot.

then send
combinations of it
such as torn, moot,

group,

motto,

O torn, tomo,

and so on.

combine

spacing is irregular
and the individual
code characters are
given improper time

Next,
the

dot

group with the dash
group. Already you
can send simple sentences, such as, "I
see Tom,"

Don't try
send fast until
you can send every
values.

to

"Tom hit

letter perfectly

with

"50 shots
hit Tim."
Pursue the same
his sis,"

of

and

confidence
what it should
full

course with each set

sound like.
If two people

of combinations,

tempt to learn the

mastering the

code together they
can greatly expedite

first

letters

in

and numbers

succession,

tions of these letters,

and

finally

AN AMATEUR OPERATOR AT HOME

then

forming combinacombin-

A knowledge

of the code, acquired in a few months of intensive study, and apparatus as simple as
that shown here, will give the radio experimenter, who has known nothing but broadcasting, some
The transmitting set is on the shelf at the left below which are cards
fascinating hours of experience.
from stations all over the world. The receiver is on the shelf at the right

HOW TO HOLD THE KEY
illustrations at either side, top, shown how
not to use the key.
In the first position, the key
In the
is grasped too strongly by the thumb.

The

second, the grasp all around the knob makes the
muscles of the hand too taut. The three lower
photographs show three different ways to hold
the key, all satisfactory.
The wrist must be
above the table, and arched. The motion which
operates the key should come from the muscles
of the upper arm and the second joints of the
In this way the effort
fingers be easily flexed.
is reduced to the minimum and it is easy for
the operator to get a free "swing" to his copy

RADIO

at-

While
the process.
one is learning to
send the letters of
the

alphabet,

the

MAY,

HOW TO LEARN
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THE CODE

THE NATROMETER
An

automatic code teacher developed and patented by the National
Radio Institute Washington. With
a device

of

this

sort,

a battery

and buzzer, plus some ambition

it

not hard to learn the code after
a reasonable amount of application

is

THE OMNIGRAPH
A

for code practise.
The clockat the left turns the record table, 1, where aluminum records bear the characters of the code.
Numberless combinations are possible with this system.
The records break the
circuit to a buzzer or similar device used to make the signals
well

known mechanical device

work

audible

other can
ceive

it.

attempt to

re-

By

reversing position at the key and the
listening post, it should not
take long to read entire sen-

The receiving operator can correct the sender
tences.

if

his

spacing

is

not good.

INTERNATIONAL EAVESDROPPING

SOON

AS has

the next
to

some

as the alphabet
familiar,
step is to listen

become
of the

long-wave

transmitting stations. Usually you can find oneof these

sending very slowly and repeating each word twice.
The construction of a

long-wave receiving set, useful in securing code practice
at moderate speeds, is very
Usually the experimenter has, in his stock of
simple.
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Drawings by Fran^lyn F. Stratford

What

Constitutes Fair Dealing in Radio Matters?

of ethics are by no means
and soluble as those of algeeven in fields where ancient usages

JH E problems
as definite
bra,

have standardized the ethical values
But in these cases there is reasonable

And now, on this once
three city blocks away.
costly set, only this near-by station can be enAnd the owner of the receiver does not
joyed.
want

to listen to that station.

It

and the

is

an antia

involved.

vivisectionist

unanimity as to what constitutes fair dealing.
In banking, for example, a man knows quite
But
accurately what his rights and duties are.
when it comes to a young industry, like radio,
which is at once an art and a general source of

surgeon doing research work in cancer, kills
two hundred rats every month. There is the
situation.
It is by no means a purely hypotheti-

perturbation, ethical values are all up in the air,
so to speak.
Men of normal good will, moderate, well-intentioned men, frequently do not

anti-vivisectionists

agree at

as to

all

what

constitutes fair dealing

Moreover, they frequently cease to
be men of good will when they dispute in this
And not only are precedents and crysfield.
tallized sentiment lacking, but in radio, probably more than in any other occupation of man,
activities overlap and interact to a bewildering
in radio.

extent.

Take, for example, the erection of a new broadcasting

station.

feasible

to

It

locate

say,

listener,

Who

$150 set. This one may last for eight years,
and $300 as a capital outlay for twelve years of
radio entertainment is not much.
But the listener

is

not in the

at this time,

cal one.
is

wrong?

No

one,

apparently.

The

have a right to their station
they can persuade the Department of Commerce to grant them a license, and if they have
the funds to pay for the equipment and operaif

tion.
They must put the station somewhere.
The manufacturer of the set, and the dealer who
sold it in 1922, acted in good faith.
They

turned out the best product that the state of the
art then permitted, and sold it at a price that
people were willing to pay, and which they did
pay eagerly. If that was wrong, the whole

commercial structure

is

wrong, and we must

in

before

new

the

in

but can't get a license because there are no waveIsn't that a hardship, in a world
lengths left?
where publicity is everything and the inarticulate go under?
Already flour mills, vaudeville
theatres,

cabarets,

public service corporations, colleges,
Christian
and
Scientists, Zionists,
the Y.

M. C. A. have

on the

air,

stations

and why should

not

the
anti-vivisectionists,
consider their cause vastly
important, be given a wave-

who

length?
They would have got
one, if they had come a little
earlier.
Let them divide time

purposes

station

Bear

the antiHis satisfaction has been
before

Or, suppose that the anti-vivisectionist brethern want to broadcast, and have the money,

was

with

their midst.

in

him money.

satisfied

taken away from him. Why should he suffer?
I will side-step,
ahead, apply your ethics.
if you don't mind.

Four
years ago a friend of mine
wanted a single-circuit replanted

for progress which, just

Go

have receiving sets which were
their

mood

to cost

vivisectionists came.

and inevitably some
radio listeners will be near it.
Some of these people may
for

is

mind that he was

desert,

adequate

M.Trotsky.

the art has progressed, which is
also good.
Well, you say that the listener must
progress with the art, and buy himself another
Since then,

not
the

is

it

station,

deliver ourselves into the hands of

is

an

existing

proposed.

station,

it

But the existing

stations are filling their time,
and want to hold on to it.

generative set with two-stage
audio amplifier, during the

Half time on the air

is

worth

The set
great radio boom.
cost $150, but actually, none

much less than full time. If
a man or a firm has invested

was to be had on the retail
market.
did him a great
favor by going to the president

station,

100,000

I

who had

have a radio

to

set to

At a
$150.
moderate distance from broad-

get

rid

of

his

casting stations, and close to
none, it is still a usable receiver.
If he is not too critical
of quality, a
isfied

with

it.

man might be satHe might not be

ready to write

equipment
he has used

off the cost of his

after the four years
it.

Why should

he,

giving him the
grade of service he requires?
since

it

is

still

But someone comes along and
plants a broadcasting

station

IT IS

NOT EASY FOR JUSTICE TO WEIGH RADIO MATTERS

a

broadcasting

away some

of

time may cut the value
of the investment 50 per cent,
That is confiscation,
or more.
and not ethics. But should a
vaudeville house be allowed to
broadcast its frivolities every
day, when its primary motive
fervent
is
profit, while the
moral crusaders of the antivivisection cause remain gagged, just because the vaudeville crew got there first? That
must also be painful to thei
professors of ethics. For it may;
not be anti-vivisection which is
left out in the cold, it may be)
religion or education or thei
League of Nations or what
its

of one of the large distributing
firms and enabling the fellow

in

taking

MAY,

SHOULD RADIO MEN HAVE A CLUB?
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worthy or unworthy cause you will. Let the followers of the cause hire time somewhere, you say.
But that does not give one as free a hand as
when one owns a station. The cause may not be
popular to-day, and how shall it become popular
if it cannot get a hearing, even with the merit
which its proponents assert it possesses. Well,
A referendum must
the listeners should decide.
then be held of

all

the listeners within range of

Who

shall
the existing and proposed stations.
pay for this plebiscite? And will not the ex-

have an unfair advantage? They
will certainly plead their cause on the air.
They
have invested their $100,000 apiece for the priThe problem, you see, bevilege of doing so.
comes complicated. What with conflicting interests, many of them irreconcilable, and the
shortage of wavelengths, we have wandered
into an ethical morass.
isting stations

Some musicians
to

i

are hired to play for a hotel,
and digestion of the

the salivation

assist

They are paid a
guests in the dining room.
The hotel
certain sum for their services.
management arranges with a broadcasting

sta-

tion to radiate this dinner concert for the benefit

of

all

and sundry.
for their

payment

The musicians claim extra
work, which no^ performs

two functions instead of one. The broadcasters
and hotel management deny the claim, maintaining that the musicians play exactly as before
and are not entitled to additional compensation.

A

nice question in equity

is

here presented.

The copyright question fairly bristles with
If you consider broadcasting
such problems.
an extension of range of sounds already audible to persons assembled at the place
of performance, then a license from the copyas merely

owner

play his composition in that
place may be construed as implying the right
It is equivalent to employing
to broadcast.
amplifiers and loud speakers in order that the
right

to

may be heard clearly by people in remote
But if broadcasting is a
parts of the hall.
then the
separate and distinct operation,
broadcaster must obtain a license covering his
functions.
Here the problem is legal rather
than ethical, for ethically it will probably be
music

conceded that broadcasting is a separate operation and should be dealt with independently.
But if the broadcasting interests are to pay for
the copyright privilege, how much should be

And why

exacted?
it

pay

all,

Some
do

not,

of

the

should

the

ceivers will disappear.

In the

meantime, some

preacher hunting for a new subject for his Sunday sermon might take an excursion into radio.

Clubless Radio

T

HE following is a list of professional
groups maintaining club quarters in New
York City:

Adventurers
Advertising

Journalists

Men

Aeronauts and Aviators

Lawyers
Machinery Men
Merchant Marine Of-

American Dramatists
Army and Navy Officers
Artists

ficers

Merchants

Modern Drummers
Musicians
National
Vaudeville

Authors
Bakers
Bankers
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tions maintains quarters where one can go to
talk business, recline on plush chairs, get away

from one's wife, or take a drink, while remaining
in the atmosphere of one's profession.
There are already so many near-bankrupt
clubs in the metropolis that there is probably no
sense in starting another, and yet it is probable
The
that by and by a radio club will appear.
founders will have their bewhiskered images done
in oils and hung on the walls for all eternity.
Their descendents will say. "There are the old

who steered the ship when the transI do not know that
Atlanticsflivvered in 1926."
I
aspire to this immortality, if it is going to cost
me much money, but I have been asked to send

fellows

up a trial balloon, to ascertain whether there is
any interest in such a project. I will be glad
to enter into correspondence

on the subject.

Artists

Newspaper Men
N. Y. Hospital Gradu-

Bellevue Nurses
Business Men

Chemists
Clergymen
Colored
Vaudeville
Dining

Room Workers

Drug

and

Chemical

Men

men
Paper Hangers
Physicians and Surgeons
Professional
Chauffeurs

Harlem
ingmcn

Work-

Pullman Porters
Railroad
Soldiers

Engineers
Explorers
Fabric Men
Film Players

Men
and

Sailors

Speakers
Swedish Chauffeurs

Telephone
Thespians

Garment Men
Hardware Men

the

establishment

INfrequency

adjustment and 6oo-meter watch

information about the sos.
Not a bad idea, but there is a legal stumbling
block in its path. No operator's license is valid
until the applicant has subscribed to the following oath:

do solemnly swear that

genuine.

I

and the membership, but it is a learned society,
a sort of younger brother to the Institute of
Radio Engineers. Neither of these organiza-

taken freely, without mental reservation or
purpose of evasion and that I will well and faiththe duties of the office: So help
fully discharge
;

me God.

is no exemption in this for sos material
anything else. Thus, theoretically, the
operator of a broadcasting station may not divulge what he hears on the air during an sos

There

or

shutdown, although the material is of public
interest and there is no good reason why it
should not be broadcast

when

the telephone sta-

Others
apparatus on the broadcasting
class.
The manufacturers who

sell

broadcast are in effect subsidizing their competitors.
There is nothing very ethical about the

what

There are also many practices in broadcasting
which are clearly unethical, but hardly important enough to give rise to lawsuits or assault
and battery. A small station is struggling to
maintain itself by toll broadcasting.
It assigns periods which remain uncovered to volunteer artists.

When

the station lands another

promptly throws off the program any
amateurs who are in the way, perhaps offering
them another date, perhaps neglecting even this

contract

it

act of decency.
In this case the station has
clearly violated the principles of fair dealing.
But amateur artists do not always live up to
their obligations either.
They promise to be
at the studio at a given time, and fail to appear.

This

is a double lapse, offending both the staand the audience. Yet it is very common.
have no cure for these evils,
Personally,
such as they are. We must wait for the gradual
accumulation of ethical standards. Then everything will be sweet, and all the oscillating re-

will

coming to my knowledge through my employment under this license; that this obligation is

broadcaster

distribution of handicaps in this race, but
are you going to do about it?

I

faithfully preserve the secrecy of all messages

radio manufacturers broadcast.
first

a

of a group of New York broadcasters, the engineer of one plant suggests that a different station be designated each week to give the public

since the listener enjoys the music?

but

of

central observation station to supervise the

I,

Wool Men

have omitted all
groups, such as Fakirs, Friars, Lambs, Jockeys
Lions, American Jersey Cattle, and Warriors,
where I had reason to believe the members
were going under an assumed name.
And where are the radio men? They have
no club, strange to relate. There is, of course,
the Radio Club of America, which has the name
all

Publicity

Men

Jewish Writers

These are

PROPOSING

N. Y. Newspaper Wo-

Comedians

East

SOS

ate Nurses

tion

I

THE POOR RADIO MEN

IN

NEW YORK HAVE NO CLUB

AT ALL

RADIO BROADCAST
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tions get back on the air.
Actually, many -of
The newsthe stations ignore this prohibition.
papers, also, secure the desired information, no

doubt through wireless operators in some inThis situation is one which should be
stances.
brought before the legislative committees now
pondering over radio regulation. My suggestion
that the oath be modified to exempt sos
calls and traffic directly pertaining thereto.
is

where Xc

Equalisation

5.

GENERAL

be said- that the low
notes in speech and music impart roundness and volume, while the high notes give
it

may

IN

brilliancy

and

intelligibility.

The high

notes,

electrically are in the form of alternating
currents of from 3000 to 10,000 cycles per sec-

which

the reactance of the condenser in

where
where

C

the capacity in farads
the angular velocity of the alternating current, equal to 2icn, n being the frequency in cycles per second.
= 100 cycles per second, we
For a low note,
6>

is'

is

little loss.

But

it

from

clear

is

cycles the reactance of the line considered as a
pure condenser is only 320 ohms, while at 5000
cycles, a frequency which it is very necessary
to transmit for good broadcast quality, the

capacitive bypass is only of the order of 64
ohms. Under these conditions the joo-ohm

absorbing circuit is practically short-circuited
for the higher notes, from 4000 cycles up, while
A pair of high
receiving the low tones strongly.
at the absorbing

end of

"equalization" of the different frequencies,
some very intricate and effective, others relatively simple and good enough for the ends in

the problem in detail, so we shall represent the
cable by a lumped capacity of 0.5 mfd., C.
The line terminates in a fixed absorbing circuit

This circuit represents,
of 500 ohms impedance.
in a rough way, the combination of a field amplifier,

a

line,

and the input to the audio frequency

amplifiers of a broadcasting station.
The reactance of the capacity

C

of the ten

is given by the usual formula for
the reactance of a condenser

miles of cable

the

circuit

"drummy,"

will

accordingly

muffled response.

give a very
Before this stuff

can be broadcast, something must be done to
"equalize" or "correct" it.

There are various ways of accomplishing

this

view.
In the first place it is clear that the capacitive
bypassing characteristics of a line are not as

serious

if

the output

impedance of the

field

amplifier at the pick-up end is kept low, inasmuch as the loss of high frequencies depend inversely on the ratio of the output impedance to

the capacitive reactance in shunt. That is, when
the terminal impedances are low, the line capacity has that

mination

much

of 'the

less influence in

over-all

acteristic of the system,

the deter-

transmission charone has to get

since

down lower

X

'

Cw

(i)

effectively to shunt a low impedance than a high one. Hence, if instead of
working with end impedances of the order of 500
ohms, as is common in

telephone

we

practice,

wind the output transformer of the amplifier
feeding the line to, say,
50 ohms, the lowering
of

tone

caused

a

by

given line will be

much

less pronounced. On the
other hand, energy is
this measure.
lost by

However, practically

all

forms of equalization

in

use by broadcasters lose

energy, which must be
regained by extra amso
piification,
'
as well

-

we might

be resigned

FIG.

Shunt capacities
can bypass the

Line

0.5 mfd.

telephone.

Another simple scheme is to provide an ampliwhich is deficient in magnifying the low
frequencies, such as a choke coil amplifier in
which the coupling inductances are below the
fier

values normally used for "flat" transmission.
usual practice, when one wishes to retain
the low notes, is to provide a choke whose im-

The

pedance, at the lowest frequency which one
wishes to retain, will be of the order of three
times the tube impedance.
If the tubes run

around 10,000 ohms, for example, inductances
with an impedance of 30,000 ohms at 100 cycles
will

ance of a pure inductance is

see, therefore,

(2)

that

the tendency of an in-

USE FOR JAZZ: IT PEPS UP
FATIGUED BROADCAST ENGINEERS

(2)

above, this corres-

table severity, to give a range from, say, 10 to
50 henrys. At 10 henrys, for example, 500 cycles
and up would receive practically full amplification with io,ooo-ohm tubes, but below 500 cycles

the amplification would

Such an amplitail off.
combination with a "flat" amplifier with
gain which can be regulated, would constitute
an adjustable equalizer. The "flat" amplifier
would be required to compensate for the varyfier, in

ing efficiency of the equalizing amplifier as the
inductance values were changed. The two instruments may be combined in one, by the use of

a stage or two of "flat" amplification, either
transformer, inductance, or resistance coupled,
and a stage of low-inductance coupling to get

low frequencies.

rid of the excess of

In our next issue

more elaborate methods

of

equalization will be taken up.

Embarrassment

ductance, employed, as
a shunt, is to cut down
the low frequencies, as
a capacitive shunt cuts
down the high. Some
lines may therefore be

of Riches

broadcaster is often in the unfortunate situation of getting too much of a
good thing. Take the case of one engineer.
He started listening at 6:00 p. M. one
Sunday to a concert by the small but excellent
symphony orchestra of George Barrere, broad-

THE

cast

We

From

be required.

ponds to about 47 henrys. Usually values of
To
the order of 100 henrys are preferred.
balance lines, an amplifier might be built with
chokes having sliding iron cores, like those of
induction coils built to give a shock of adjus-

to

The same thing may
be done at the receiving
end of the cable. The
formula for the react-

X = Lu

1

wire lines for broadcasting
necessary high frequencies

in

roughly equalized by connecting a small inductance, such as a 6o-ohm telephone receiver,
across the receiving end, or the field amplifier
In the latter two cases the
output, or both.
ability of the field equipment to ride over line
noise is of course reduced.
However, in some
cases it might be advantageous to provide the
field crew with low impedance phones to take
advantage of this influence on the transmission
characteristic.
This effect is also noticed when
one listens across a line with a low impedance

that.

A

C

above

(i)

that the reactance varies inversely as the frequency of the applied e.m.f., so that at 1000

impedance of 500 ohms, independent of
frequency. The output of G goes to a line of
standard cable, assumed to have a capacity of
0.054 mfd. per loop mile, and to be ten loop
miles long.
We have no time here to work out
internal

-n.

100 - 10,000
~/Sec.

pass low notes on to the terminating transformer

impedance telephones

effect of

500

find that the capacitive reactance of the line is
about 3200 ohms. In other words, the line will

readily lost through the bypassing
shunt capacities. See Fig. I. Here we
have an alternating current generator G which is
assumed to produce currents of various frequencies in the acoustic range, say from 100
cycles per second to 10,000, and to have an

are

ond,
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ohms

with

Technical Operation of Broadcasting Stations

is

MAY,

by WEAF.

It

was an

excellent job, and the

engineer enjoyed it. Then came the Waldorf
Astoria Concert Orchestra, led by Joseph
He
Knecht, one of the field pick-ups of wjz.
listened to that also, and liked it, particularly
because part of the Rimsky-Korsakoff Sche-

herazade suite, one of his favorites, happened
This ended at 8:00, and was
to be included.
followed by an hour of charrber music by the

MAY,

HOW

1926

Philharmonic Chamber Music Society,

led

station broadcasting.
This was also admirable, but at about 8:45 the
He had been
listener began to feel satiated.

unintermittently for two and threequarter hours, and his appetite was beginning
to give out, although he testifies that he loves
music and considers it the most fundamental
and naturally appealing of all the arts. Furthermore, he was trying to compare the Barrere hour
listening

with the Schelling hour, and as nearly as he
could judge they were of equal merit technically
(from the station transmission point of view)
and musically, but he now felt that he should

have skipped Knecht in order to start on Schelling with fresh ears, so to speak.

From 9:00

to 10:00

it

was

his

duty to

listen

Levitow's Hotel Commodore Ensemble, and by this time it really was a duty.
The pleasure had largely gone out of it, although normally an hour of Levitow's broadcasting would be decidedly a treat to this obto

Bernard

server.
At 10:00 P. M. Mr. Godfrey Ludlow
went on at wjz for his regular Sunday night
half-hour.
Although our engineer is a friend
and admirer of Mr. Ludlow's, and had promised
to report to him on reception, he now quit and
hunted around for some jazz. He felt like a lowbrow and a scoundrel and all that, but he just
couldn't listen to any more good music, and
Mr. Ludlow, being an artist, could be depended

upon to provide nothing

else.

Then why

didn't

the observer quit altogether?
For this reason:
after he had listened to some pretty ragged and
sassy jazz for fifteen minutes, he was able to go
back to Ludlow, restored, and to listen to his
If he had
twenty minutes with pleasure.
merely taken a lay-off for those fifteen minutes,
the degree of recuperation would have been less.
Thus a use has been found for jazz, aside from

last

function in dancing.
It peps
broadcast engineers. Stravinsky

its

up

fatigued
serves the

same purpose, but he
I

when

I

is too rare to be of practical
can say myself that there are times
would pay $6.60 to hear that fireworks

use.

amid the appalling amounts of
homophony which we technical broadcasters
are paid to radiate and listen to.
Have you ever watched the people behind the
counters in candy and ice cream stores? They
piece of his,

never touch a sundae or a piece of chocolate
candy. Such things are enjoyed most by the
What
infrequent consumer.
Similarly radio.
us professionals is not a paucity of good
For our sake,
music, but an excess of the same.
some station should take to broadcasting dog-

ails

fights.

Memoirs

of a

Radio Engineer: XI

you imagine an experimenter writing
article on single wire antennas for
receiving, getting a prize for it from a

an

CAN

radio magazine,

having the article published,
and then engaging in a lengthy controversy
over the question of whether such antennas
were to be preferred to the multi-wire type with
spreaders? That is hardly a probable situation
nowadays, when single-wire antennas outnumber
all

others

ratio of

in

this

country,

probably

in

the

one hundred to one, as a result of their

But in
adoption by the broadcast listeners.
1914 the inverse ratio held, almost all antennas,
amateur and commercial, being of the four-wire
flat
top type, both for receiving and trans-

Hence when I printed an article, in
mitting.
the January issue of the Wireless Age of that
year,

advocating the use of long single-wire

antennas, and giving
ments with that type,

mediately challenged.

the

my

results

of

The multi-wire

by

same

ErnestSchelling, the

WIRE LINES MUST BE "EQUALIZED"

experi-

conclusions were im-

flat

top antenna had

come

into

63

John Smith argues that he has a better

set

than

practically universal use on ships, it being the
most convenient type for combination receiving

on

and transmitting in the space afforded by the
average vessel. And, in fact, it has retained its
position in the majority of marine cases, -al-

he heard some broadcast station better (or so
he says) than Jones heard it last March.
So we
were no bigger fools than our successors.

though the cage type has displaced it many
Early amateur rad o was largely
copied from marine practice, hence the early
part of the second decade of the century was one
in which four-wire flat tops held the lead unchallenged, even where the only object was reIn
ception of commercial signals, by amateurs.
fact, most amateurs hardly knew that a single
wire would receive.
If they got a present of
one hundred feet of wire for Christmas or a

Bill

Jones, because in a different neighborhood,
a different antenna, on a different night,

instances.

birthday, they proceeded up to the roof and, as
a matter of course, erected a 25-foot four-wire

antenna.

If

Providence yielded two hundred

feet of the necessary material, then a fifty-foot

antenna was put up. But, in the case of those
amateurs who wanted to hear the ship-to-shore
traffic on 600 meters and other 'traffic, such as
Cape Cod (wcc) and Sayville (WSL) up to about
3000 meters, these antennas were too short for
maximum signal strength, however suitable
they may have been for 2oo-meter transmission.
This was a fact which some of my friends and
discovered before long, and we took advantage
of it by erecting long single-wire antennas between conveniently located apartment houses.
Most of us lived in two- or three-story frame
houses, and by swinging single wires between
two six -story brick apartments, from two hundred to four hundred feet apart, we gained the
advantages of both height and length. Of
course it was a vital matter for us to get as
much energy out of the air as possible, inasmuch
as we were limited to crystal reception, and
whatever the antenna didn't pick up strongly
I

enough to be audible in the phones after rectiAnd the single
fication, we had to do without.
wire had one other advantage it was not so apt
to be detected by the janitors, our natural enemies.
However, in writing up the idea stressed
1

only the electrical advantages. Of course there
was nothing original in the article; knew Marconi had used single wires before 1900.
Nor,
even in my group of amateurs, had
made the
I

I

A number

of

my

friends

The Sweet Listeners. Letter received from a
cash customer by a well-known station after a
wire failure during a field broadcast:

Having tuned-in on your star number every
night for the last fortnight and in the midst of the
broadcast, heard a series of crashes followed by
periods of silence, think it would be better to
stick to studio work until your staff learns
something about broadcasting. After my experience

of an artist's
to

do

it,

-

's program,
during
permits such a butchery
efforts.
If they don't know how
not experiment with amateurs?

to-night

wonder why your

why

I

staff

Some time last year we
valuable prizes for reports of striking
verbal bulls by members of the announcing fraternity, but the announcers suddenly became
Here,
respectable and the prizes went begging.
Announcer's Bull.

offered

however, is a healthy entrant, from
York, Jan. 3, 1926, 4:40 p. M.:

WGBS,

New

am sorry that the Crystal Palace orchestra
not have time to play all the numbers requested. Of course you understand there is a
limit both to time and to human endurance."
It
was a good orchestra.
"I

will

Marvelous Invention Announced for TwentyA. P. dispatch from Washington,

First Time.

D. C., Jan.

16,

1926:

A

discovery whereby the sharpness of tuning
and selectivity of radio crystal receiving sets is
greatly improved was announced to-day by the

Department of Commerce.
E. B. Judson, expert in the radio laboratory
of the Bureau of Standards, who discovered the
improvement, declares that shunting the crystal
detector across one-half the inductance coil,

causes sharper tuning and greater selectivity.

wre

using
long single-wire spans, and I believe they
copied the idea from Mr. Fred Parsons. Where
he got it I don't know.
discovery.

Microphone Miscellany

Anyway, a controversy raged in the columns
Age through the July issue, and
the method of argument was the same that the

of the Wireless

broadcast listeners use now. One fellow testified that with a single wire 500 feet long, he had
heard the United States Naval station at Guantanamo, Cuba, on such and such a night, so and so
loud, whereas with a loo-foot four-wire antenna
he had never heard this station, using the same
receiver.
Another scientist, using a different
receiver, had achieved better results with a
short multi-wire antenna, and he defended it
fiercely, extoling its virtues with poetic fervor,
and denouncing the long single wires as frauds.
The editors injected some theory into the con-

Moral Effects of Radio. From Baltimore
comes another A. P. report, printed in the New
York Times of Jan. 15, 1926, under the headline,
"Forbids Radio at Goucher. President Guth
Says It Causes Girl Students to Lose 'Pep.'"

The

text

is

as follows:

To-day was bargain day for radio sets at
Goucher College. No more will loud speakers or

away the hours between supper time and breakfast. President
William Wesley Guth has banned them.
Radio is responsible for late hours and consequent loss of efficiency and "pep," Dr. Guth
ear phones aid in whiling

told

the students.

In

the business world, he

said, it is easy to pick out the men who own
radios.
In the morning their faces tell.
There-

fore the radio ban, "for the physical as well as

the mental welfare" of Goucher

girls.

troversy, and we were all very happy; we saw
our names in print each month, our DX records
were chronicled and set down for posterity, and
we were sure we were right. On this point I

deleterious effect of loss of sleep.
An instance
from a Japanese newspaper: "Man Attempts

was particularly

Suicide After Lecture by Radio."

confident, for, early in the debate, I had gone to Doctor Goldsmith, laid the
case before him, and received his assurance that,

other things being equal, a single 4OO-foot wire
would pick up more and louder 6oo-meter signals than the same amount of wire in four parallel

strands.
In

our magazine argument, to be sure, other
To this day, however,

things were not equal.

On the other hand, valuable moral lessons are
taught over the radio, which may balance the

After listening to a radio lecture on the horrors
of drunkenness and its effects on descendants,

Tetso Yashiro, 28 years old, an artist living in
Sakurado-cho, Azabu, attempted to commit
suicide Tuesday by drinking poison at the
Omura restaurant in Imado, Asakusa.
Before drinking the poison the artist drank
two bottles of beer and two bottles of sake.

RADIO BROADCAST
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If Mr. Yashiro had bethought himself to get
some American bootleg liquor, he might have

That, however, is beside
foregone the poison.
The thing for Dr. Guth to do,
the point.
obviously, is to re-install the radio sets, and not
only that, but to put in a broadcasting station at
Goucher. (Heaven will provide a wavelength.)
This transmitter will radiate lectures against
hip-flasks,

the Charleston,

cigarette

smoking,

The girls, attending to
parties.
these exhortations, will either become good or

and petting

commit

suicide.

There

will

thus be nothing

Guth

to worry about, and he will
have the distinction of presiding over the only
left for

Dr.

collection of chemically pure collegiate
in all

women

Christendom.

Example of Some Record
DX Work by Nature

Historical

energy of most of the sounds to
which we are accustomed, is quite

THE

feeble,

and we are

likely to

conclude

that no sound disturbances exist in nature

which are capable of propagating themselves over distances comparable to those
of radio or other electrical transmission.

Under phenomenal

conditions, however,
unaided nature is capable of sending sounds,
and even material particles, over terrestrial

taken the noise four hours to reach Mauritius
from Krakatoa, wheieas a radio
wave would cover the 3000 miles in
about -fa second.
It follows
that electricity is the only known solution to the

problem of long distance communication,
for if sound had to be used directly over
a 3Ooo-mile circuit, one would have to
wait eight hours for the reply to a question.
Two-way conversation, therefore, would
require more patience than the human race
possesses, judging by the experience of

Of course, when it
telephone operators.
comes to light waves, that part of nature
outside of man equals his radio waves in
speed and far transcends them in magnitude.
Light waves come to us over inconceivable distances, scarcely to be expressed
even in such astronomical units as light
years the distance traveled by a light
wave, moving 186,000 miles a second, in
one terrestrial year. Our little toy radio

waves reach

their desfinations in trifling
fractions of a second, because their energy

dies

down

to

insignificance after they
few thousand miles, a dis-

have gone a
tance scarcely worth mentioning to an
astronomer.

distances as great as those spanned

by submarine cables and radio
Sir

MAY,

circuits.

Radio Lingo

Lankester, in his book, Secrets of
Earth and Sky, gives some well authenticated data on the volcanic explosion of

Ray

Krakatoa in 1883. This volcano is on an
island in the Strait of Sunda between Java

and Sumatra.

The

two

eruption, lasting
days, blew the island high into the air.
Some of it, in the form of pumice particles,

ascended 30 miles, whence it was carried all
over the world by the currents of the upper
atmosphere, causing the exceedingly red
sunsets of 1884. Over Batavia, a hundred
miles distant, the sky became completely
dark during the cataclysm. The sea wave

which was set up, swept over part of Java
and other islands in the East Indies, drowning 36,000 persons. Where it was unimpeded it swept on and was recorded at
At
Cape Horn, 7800 miles distant.
Mauritius, 3000 miles from Krakatoa, the
explosions were distinctly audible!
Can radio do more?
Radio may not be able to go farther,
but it gets there sooner. Inasmuch
as sound travels about 1 100 feet
per second in air it must have

miles

of

tra,

and that

terminology

is

growing up

in

ANEW

referring to the placing

of microphones.

"You'reon the air"goesover the wireline

to

a remote point as a warning that broadcasting of an outside event is to begin.
They
say, "Give him the air," and "Take him
"
off the air,"
Did that go out?" and many
other phrases along these lines.

A

broadcasting engineer, listening critically to the reproduction of an orchestra,
"The violins are
may make the remark,
down ten miles." " Down " means " weak"
telephone phraseology. "Ten miles"
denotes the degree of weakness telephone
engineers speak of amplification in terms
in

He means,

this

must be

corrected.

Terms Derived from Physics and Engineering
high speed acoustics.
Speed
vibration to a hundred times,
let us say, and you
have a radio oscillation.
It is only natural, therefore, that many
of the technical terms and inventions of radio
have originated in the field of acoustics.
The fundamental concept of "tuning" is an
instance.
Musical instruments were "tuned"
long before radio was dreamed of. We speak of
is

RADIO
up a sound

"resonance" nowadays when

electrical

indication

be the silent

may

its

movement

only
of a

pointer across a scale, but the origin of the word
obvious: "re-sound," to respond sympatheti-

is

and audibly when tuned to the same period,
as a pair of properly adjusted violin strings.
The quality of a broadcasting station's "modulacally

tion"

is

students

discussed; the term is an old one to
of singing and voice formation

"quality" itself is an expression used in music
and the physics of sound. As for inventions,
Fessenden's heterodyne, for example, came
Everyone is familiar
directly from acoustics.
with the fuzzy quality of two discordant notes
on a piano. This roughness is due to "beats"
or periodic building up and neutralization of the
In radio an inaudible
energy of the two waves.

may be detected

with the aid of a

local

"beat" with the incoming
frequency at an audible rate. Thus we speak
of
"beat-reception," "beat-frequency," and
oscillation

the broadcasting stations. The operators say, "How's the pick-up?"

cable.

then, that the violins in the orchestra are
as weak as if they had to go through a line
ten miles longer than the rest of the orches-

oscillation

Broadcasting Transmitters' Cant

of standard

1926

set

to

"zero-beats" in radio, the last named being
method by which a lot of distance records
are more or less reprehensibly made by novice
listeners, since with this condition re-radiation
and interference with other listeners is bound to
the

result.

"Crossis a telephone term.
supplanting the vague expression
"interference" in broadcasting, is also of telephone origin. "Loading coils," used in radio
to tune to a higher wavelength than the normal
range of a set, receive their name from Professor Pupin's contribution to long distance telephony the placing of inductances along the line

"Microphone"

talk,"

to

which

is

improve speech quality and loudness.
radio fans have wondered why a gas-

Many

content vacuum tube is called a "soft" tube,
while the highly evacuated bulbs are termed

"hard." These expressions originated
with the X-ray folk. A highly exhausted
X-ray tube was found to give out "hard"
or highly penetrative rays, while in the
presence of gas, "soft "or less piercing
radiation resulted.
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POWER
By

NOE

H.

TYAR

EYWOOD BROUN

writes

an interesting, witty, and
occasionally

instructive

column for the New York World
and other papers. He might have
been persuaded to do this one. But
it would have been a trying experience for even the versatile and
clever

Heywood.
Not so with the present author,

He feels an advantage
however.
over Broun, that would put even
that seasoned veteran in the shade;
if

any shade can be found to hide

a

man

of his reputed dimensions

CONTENTMENT Many people do not realize the contentment
and honest pride that comes with the nightly operation of a Raytheon

and admitted luminosity.
To Broun the Raytheon B-power
supply is a sort of hazy entity
which he heard one of his friends
mention at luncheon yesterday. He

powered

thinks that his radio set

piano seem more real?

is

natur-

and while the music
isn't just what one is accustomed
to from a good press seat on the
aisle, it is about what one expects
from a radio. Of course it's a little
bit flat and tinny sometimes, but if
ally whimsical,

coming in one can always pep it up with a new set of
friends are

B-batteries.

What a handicap! Not even if
Broun spent a whole week-end investigating the advantages of central station power over inefficient

B-battery power would he be competent to write convincingly for this

column.
person,

Nor would any

literary

however talented, unless he

receiver.

DO YOU KNOW why RAYTHEON makes the
Do

you know why you

will ultimately obtain your radio power from the
Central Station, just as you do your lights?

XAYTHEON, TYPE B,
wave

rectifying tube

is

a full

of ample

capacity to eliminate B-batteries

better than the best B-battery

DOYOUREALIZEthatagoodB-powerunitis
and why its every

on even the largest ten-tube set.

advantage continues without the slightest change

RAYTHEON

from night to night and month to month?

We merely suggest that you investigate

so that

manufactured by the companies

shown on

be prepared when your present set of
B-batteries runs down. Let the accompanying
article be your introduction.
A

you

B-po-wer units are

the following pages.

will

^^

RAYTHEON
RAYTHEON MANUFACTURING COMPANY
CAMBRIDGE, MASSACHUSETTS

RAYTHEON
Tested and approved by RADIO BROADCAST
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possessed that magic touchstone of

enthusiasm which we

(editorially

speaking) are privileged to enjoy.
And that touchstone is no happy
bent for the technical details which

prove the superiority of the Raytheon B-power units.
Far more
important,
than that

Thousands will build or buy B-Eliminators this
If you build your B-Eliminaspring and summer.
THE
tor, be sure to use TOBE Condensers in it.

TOBE B BLOCK

combines

in a single silvered case

all

Condensers

more

convincing

the honest pride of
ownership, the simple joy of throwing the switch that turns on the

of the filter condensers required, sells at
$11.00, and saves you $2.50 over the cost of separate condensers, and saves space and saves wiring.
If you buy a B-Eliminator, make sure it uses TOBE
unit

far
is

power. This is the daily revelation
that has made every Raytheon Bpower owner a more enthusiastic

for lasting satisfaction.

CORNHILL

booster than a newspaper columnist
would dare to be, even over his own

BOSTON, MASS.

college football team.

Evolution Crops Out Again
us digress since we are
surely to be allowed the license and
freedom from coherence which is

But

"B"

The

Without a Buzz

Highest "B" Voltage Output
Mayolian produces a "B" voltage up to 180, insuring great
volume, sharp selectivity and distortionless amplification.
The detector voltage is vari.ble from o to 60 volts, the radio
frequency or medium voltage is variable from 40 to 1 10 volts.

let

the implied right of

Have you ever thoughtfully considered the evolution of the candle?

Raytheon Rectifier
No

May

filament tubes, chemicals or liquids of any kind are used in the
As a full wave rectifier, it employs the Raytheon long life rectifier, the life and efficiency of which is practically indefinite.

Resistances

Guaranteed

for building Raytheon Plate supply
Transformer No. 201 List price $7.00
"
"
Chokes No. loa
5.00

Mayolian

Resistances
1. 80
Types 5 and 7
"
"
6.00
Raytheon Tubes
Mayolian resistances and other products
especially designed for "B" supply units.

is

backed by the established reputation of the Mayolian Radio

Corporation and is absolutely guaranteed.
Type 609 $55
6Q7 $25
Alternating current, no volts, 60
Direct current no volts.
cycles, complete with tube.
Yes Mayolian costs more than other "B" eliminators, but it does more.
If your dealer cannot supply you send us your order direct.
Regular discounts to jobbers and dealers. Write for the Mayolian circular.

Twe

are

MAYOLIAN RADIO CORPORATION,

1991

Broadway,

New York

City

GENERAL IftDIO
Type 365

Yes,

kind great-

the candle, the

father

his

sums.

days.)

Do you know

prising the

boys

(Little

brought their lessons home

was

it

amount of

in those

sur-

light folks

could get out of one of those old
tallow dipped wicks. To be sure,
sputtered and flickered and had
a habit of burning dim and dim-

Filter

Transformer
Price 10

grandfather used during those long
winter evenings to teach grand-

it

Type 366
Choke

Rectifier

write

"columns."

olian.

Mayolian Transformers, Chokes and

who

all

Price

10

mer just as great-grandfather
reached the interesting part of the
piece he was reading aloud to the
But that old
assembled family.
tallow dip played its part in brightening the small corner where it
stood.

Modernize your Radio Set-

Manufacturing

Build a Practical "B" Eliminator
The popular topic of discussion among radio experimenters today is "B battery Elimination."
Constant worry whether the "BV are run down and their continual replacement will soon be
a thing of the past in radio. A "B" Eliminator never runs down and never has to be replaced.

methods

soon

possible the candle mold so
that a dozen or more could be made

made

'

For a dependable plate supply unit which requires absolutely no attention other than its
original installation, build a "B" Eliminator of General Radio parts.
Write today for full dati on General Radio Rectifier Transformers and Filter Chokes, and
get our circular with full instructions for building a Practical "B" Eliminator.

GENERAL RADIO Co.

Cambridge 39, Mass.

if Te>ted and

approved by RADIO BROADCAST

at

one time.

This reduced the cost

somewhat and increased
ability and brightness.
long until they were

their reli-

made

It

wasn't

in larger,

RADIO BROADCAST ADVERTISER

long-burning sizes for the big living
Folks had pretty sound
room.
ideas of how to get the most out of
things in those

days.

The

wiser

back of

ones even put a reflector
the flame to conserve what energy
there was and use it to the best advantage.
But candles had their drawbacks,
and while they were handy for
lighting a pipe, they were apt to
set curtains or carpets afire, to say

nothing of the never-endingreplace-

ment problem. So when the oil
lamp came along it was immediately adopted by the better homes
as the last word in illumination.
Surely such a steady glow combined
with the ease and economy of refilling the bowl with lamp oil was
all

anyone could wish.
Yet the lamp rapidly became ob-

solete

in

all

rural districts,

except the

farthest

and to-day we have

illumination that

is

limited in

its

intensity only by the power of the
equipment we see fit to install.

Surely no one who has known the
satisfaction of the steady glow that
is

now

available at the turn of a

switch would consider for a

MODERN

moment

Modern "B" Power Supply

THE
which

is

Modern "B" Power Supply will operate any receiver
even improving in most instances tone and quality.

In short the
satisfactorily,

Try

JL-

and be convinced!

it

"If* Better Because

MODERN ELECTRIC MFG.

It's

Modern'

CO.

Toledo, Ohio

O.K.'d by

ClAROSTAT

RAYTHEON-

because CLAROSTAT passed with flying colors the most
searching
Raytheon had ever given a variable resistance.

tests

CLAROSTAT has no equal for voltage control in "B" Battery Eliminators.
Only CLAROSTAT gives you a wide range of control
and a current carrying capacity greater than that of
any other variable resistor.

A

P. S.
host of other nationally known eliminator makers have also approved and endorsed
Clarostat.
If your dealer

cannot supply you, write direct

"A"

St.,

INC.

Brooklyn, N. Y.

and "B" Battery Eliminators

for

Manufacturers.

$2.25

Units

But the history of the candle is
of interest to us at this time only
it

behind

It is an electrically correct unit.
Into it has been built every
element that makes for practicability.
It can supply 150 volts,
An extra 9o volt
thereby permitting the use of big power tubes.
tap provides for the use of peanut tubes. Possible moisture seepage
is absolutely eliminated; electrical
depreciation of elements is totally
absent; several additional microfarads eliminate oscillation where
oscillation is part of the inherent design and each unit is tested at
2500 volts.

Special types for

fame

a perfected unit

is

our unconditional guarantee of satisfaction.

285-287 North Sixth

as

"B" Power Supply

AMERICAN MECHANICAL LABS.

the uncertain old candle.

Now About B-Power
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Raytheon B-eliminator

modern all-frequency

is

the first

amplifiers

"B" plate
it

supply unit Thordarson has approved. Even on the
operates without hum, when built with the specially designed

sheds light on its successor to
the B-battery. Does not the

evolution

of

the

candle,

the

oil

lamp and the modern electric light
parallel the development of the dry

Transformers and Chokes

B-battery, the storage B-battery,
and the modern B-power unit to a

R-195
Will not heat up

Transformer

in capacity
continuous service.
Separable plug, 6 foot cord attached. Unconditionally guaranteed.
Price, at dealers, or by mail, $7.00.

remarkable degree?
To be sure dry B-batteries, like
candles, can be conserved by judi-

and the storage type Bdo improve the quality of
But to the owner of a
reception.
Raytheon B-power unit it is no
more a B-battery eliminator than

Choke R-196 Completely shielded
mounted in large steel case. Binding

Thordarson Transformers and Choke
are Standard on the
I{-eliniinatora of leading makers

Write for Hook-up Bulletin

THORDARSONTransformer
ELECTRIC MANUFACTURING
CO.
since 78VS
_

and
posts

base for neat assembly. Capacity 60
milliamperes. Unconditionally guaranteed.
Price, at dealers, or by mail, $5.00.
at

cious use,
batteries

Larger

in

specialists

WORLD'S OLDEST AMD LARGEST EXCLUSIVE TRANSFORMER MAKERS

Chicago. U.&A.

RAYTHEON
Tested and approved by RADIO BROADCAST
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W-B-3 Two
One

*

Voltages-

Detector and Amplifier

-

$47.50

Two

50.00

variable resistances

W-B-D

For 110-125 D. C.
Three Voltages - - -

25.00

-

Webster

ator.

SUPER- B

variable resistance

W-B-4

Three Voltages with
power tube tap * - ' -

Mazda lamp is a candle eliminThe Raytheon B-power unit
marks a new era in radio, a distinct
the

B with

Webster

Super
Raytheon
THE
radio reception better because

Prices slightly higher in Canada and
West of the Rockies

tube makes

and builds up volume.
It
from run down "B" batteries

clarifies signals

forever eliminates noises

and the expense of replacing them.
operating set to minimum.
socket and it will keep your

Why

"B" power always

wanting to know the whys

placing the old horsecars children
had the embarrassing habit of look-

up into their papas' faces and
demanding, "What makes it go?"
And many a proud father flouning

Chicago,

111.

dered miserably in the vain struggle for an explanation.

Filter

But here the answer

Condensers

because

In building your "A"or"B" Eliminator
it is absolutely necessary to use the finest condensers to obtain good results.

Made

in 3 types: Type
tested 500 volts D. C.;

Potter Filter Cendensers are made with the
best foil, best insulation and best impregnating
compounds obtainable. They take the kinks out
of current, remove all traces of A. C. impulses,
all

hum.

They have

A,

tested 300 volts D. C.;

Type

B,

Type C, tested 1000 volts D. C.
Each type comes in all capacities. There is a Potter Filter
Condenser to fit every specification. Special models ^shown
above) for the Raytheon "B" Eliminator.
At limtr dealers. If he cannnt xupply yim u-i-it, li,;.-i In *

Ptotteir*
FILTER

not far to

is

B-power unit

Raytheon

better

gives

A" and "B"

Special Models for the Raytheon "B" Eliminator

life

A

seek.

Supply Units

eliminate

and

In the days
electric street cars were re-

when

Texted and at>i-oi-ffl hi/ fl,i> Ifiiiitlii-fm Mffi. Co
for une in Hie Ifiititln-ini "It" Eliinfnntor

for all

bet-

wherefores of things.

THE WEBSTER COMPANY
3506 West Lake Street

Raytheon B-power

is

Folks have an odd trait of

ter?

audio stage.
All leading radio distributors can supply you.
Write us to-day for full information and Free booklet,
"Improving Your Radio."
5}" high, 4!" wide
10" long overall

immedi-

There a Reason;'

/5

reduces cost oj
Just connect it to light
It

ready,
full efficiency
costs less than ^V of a cent per hour.
Has ample power to operate any set and is adjustable
for any voltage requirement.
Model W-B-4 is especially designed to operate sets using power tube in last

Compact

in the art that is

ately evident to those who have had
the foresight to install one.

noiseless flow of plate current

It supplies steady,

and thereby

advance

reception

principally

ample voltage,
a higher voltage and more power
than you would find economical to
obtain from B-batteries. This reserve power, which is as steady
from night to night as are your elecit

supplies

tric lights, is

new

made

by the
Raytheon

possible

tube,

rectifying

type B.

unusually long

under continuous use.

(An American . Made Product)

POTTER MANUFACTURING COMPANY, NORTH CHICAGO, ILLINOIS

And

people are becoming more

and more

critical in their

judgment

We

once heard a music
of quality.
lover say that if he were seated
PRODUCTS

IQUALITY

blindfolded in

509 Full

Wave

son was

514 20 Henry
$7.00 Lisl

Manufactured

$5.00 List
in

25, 40, 50 and 60

Our engineers

$6.00 List

But how
to doubt the possibility.
critics
could
the
best
music
of
many
piano concert over the
average radio and judge whether it
was being played by a master or
listen to a

Units furnished to manufacturers.
with you.

will co-operate

DONGAN ELECTRIC MANUFACTURING
2991-3001 Franklin Street

Those who

the unique quality of Paderewski's touch will not be inclined

Fans easily build their own B-Eliminators with Dongan
B-Power Units, used with the Raytheon Tube. Dongan
B-Power Units assure you definite results.

unmounted B-Power

Paderewski.

know

Raytheon Tubes

cycles

Special

room and some

one in that room struck but one
chord on the piano, he could tell
positively whether or not that per-

Chokes

Transformers

a

|

'

CO.

Detroit, Mich.

RAYTHEON

by

a student from the local conser-

Even the best receivers,
vatory?
with the latest model loudspeakers,
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often lack the final touch of realistic

quality.

^Ma/eslic
SuperB
r
rmrJ

The Second Reason

And

that final touch will usually

be found in the B-power supply.
Not only must the voltage and

power be ample, but the power
must be fed to the receiver through
the right circuit. Here we have the
reason

second

power
a

why Raytheon

units are better.

filter circuit

which

balanced to allow

is

They

scientifically

come through

Winner
in Performance!

the notes to

all

be uniformly amplified.
notes

Buse

The low

in their

normal

volume.

The

third,

and not

least

import-

tant, reason for the high quality of

On

the racetrack there is always a winner One whose stamina
all contestants
so it is with Radio.
Your set,
when equipped with the new Majestic Super-B, will literally
outperform at all times, the records made previously by your
receiver in its best temperamental moods.

Raytheon B-power units is the
group of manufacturers who sponsor them.
These companies, of

is

for
reputation
their
stand
back
of
square dealing,
products and they could ill afford

established

long

The Majestic Super-B not only improves the volume and quality
of tone, but spares you the constant annoyance of depreciating B
batteries.
Also, it reduces the cost of operating your set to
less than one-eighth cent an hour.

come on

the market until they
had taken every precaution to make
to

sure that the

new product was

!

greatest of

right.

Two

Some

of the interesting laboratory
work that is done to safeguard this

chokes of 41 Henrys each and 20 micro'farads of capacity

are used in the Majestic Super-B

article.

wide safety factor to
As

for you,

Mr. Broun

along with

Well, Mr.

Broun,

his
if

110 volt, 60 cycle.

B-batteries.

Price

.

.

.

$39.50

is a smaller B current
supply unit, denot
more than 6-201A type of tubes or
having
5-201 A, plus one 112 type of 135 volt power tube.

Majestic Standard'B Current Supply Complete

with Raytheon Tube.
110 volt, 60 cycle.

Price

$32.50

GRIGSBY-GRUNOW-HINDS CO.

buy the darn thing back, spot
no questions asked.
The

4540 Armitage Ave., Chicago, Illinois

boy has been snooping around
a second-hand one, anyway.

office

for

spare.

signed for sets

power unit to-night. If it isn't all
that has been claimed, drop a postal
to us care of RADIO BROADCAST and
cash,

the-

The Majestic Standard-B

slightly behind the times, we'll just
ask you to install a Raytheon B-

we'll

Winding

let

bygones be bygones and give us a
fair chance to prove that you are
you'll

circuit.

Majestic Super-B Current Supply Complete with
Raytheon Tube, Capacity 1 to 12 tubes including
the use of new 135-150 volt power tubes.

Oh, yes, we nearly forgot about
our columnist friend who is struggling

filter

chokes and transformer with 30 gauge wire of low resistance,
also allows voltage regulation of better control.
The unusually
large condenser bank smoothes out every trace of ripple with a

quality will be discussed in a future

jf

Tested and approved by RADIO BROADCAST

j^

'

RADIO BROADCAST ADVERTISER

70

THE GRID
A Department

Devoted to Solving the Problems of our Readers
QUERIES ANSWERED
1.

MY RECEIVER TUNES BROADLY. HOW MAY
CORRECT THIS?
W.

2.

M.

Control

Cincinnati, Ohio.

S.

HOW OFTEN SHOULD
TROLYTE

Volume

New

B. L.

Modulator

C. E. E.

Orleans, Louisiana.

8.

Philadelphia, Pennsylvania.

I AM BOTHERED WITH A
PERSISTENT SINGING NOISE IN MY RECEIVER. HOW CAN IT
BE ELIMINATED?
T. S. L.
Baldwin, Long Island.

9.
5.

Plug

to suit your mood, by
simply turning the knob
this

Centralab

Mod-

ulator Plug! Replaces or'

dinary loudspeaker plug.
Provides perfect control
of volume from a whisper
to

maximum, without

touching the tuning dials

Cuts down

or rheostat.

powerful local stations,
and brings through programs sweet and

improves
wonderfully

clear

reception
!

$2.50 at your radio dealer's
or sent direct if he can

not supply you. Write for
literature describing this and

other

Centralab

HAVE A CIRCUIT DIAGRAM FOR AN
TERFERENCE FINDER?
I

B. J. S.

your radio set
operating under
full power, you can now
regulate tone and volume

on

MAY

controls.

*
Central Radio
Laboratories
22 Keefe Ave., Milwaukee, Wis.

I.

Brooklyn,

New

IN-

are

many

con-

after

UNDOUBTEDLY

circuit

I

ON PAGE 455 OF THE FEBRUARY
RADIO BROADCAST, YOU SHOW A NINE-VOLT
C BATTERY ON THE LAST TUBE WITH ONLY 90
VOLTS ON THE PLATE. IS THIS CORRECT?
K. H. S.
Miami, Florida.
IN FIG. 8

THERE ARE SEVERAL METHODS OF CONNECTING THE GRID LEAK. WHAT DETERMINES WHICH CONNECTION TO USE?
R.

completing a receiver consisting of a stage of tuned radio
frequency amplification, a detector, and audio
amplifier, have noted that the dial of the condenser tuning the secondary coil of the antenna

who,

S. J.

storage

are

battery,

the

container, and

therefore

usually logged

.0001

5 or 10

Turns

non-renew-

The

mfd

and sulphuric acid

(for

O
O
O

combination

changes

the

during

discharge
of a battery, and dur-

Now, during
charge and dis-

value.
this

FIG.

B shows

may

with

the

acid

more

evaporates
I

quickly than the acid;
therefore, to keep the
level of the electrolyte at such a point as
to be effective over the whole surface of the
other two plate elements, more water must
be added to compensate for that lost through
Distilled water should be used for
evaporation.
this operation.
Also, about once a year, it is
wise to have your battery thoroughly cleaned out

and

refilled

with a

new

solution of fresh acid

and

water.

The

cleaning

process

is

necessary because,

after constant use (and when a too high charging
rate is used) partial disintegration of the plate

STORAGE BATTERIES AND ELECTROLYTE

RENEWALS
one buys a radio receiver and

mixed

water

the

charge,

B

be directly connected to
tht secondary for sharp tuning.
2.

cell

practical

ing the recharge is restored to its original

selectivity is desired, a .0001 -mfd. fixed
may be inserted in the antenna lead.
this is done, while

all

lead type cells).
The
specific gravity of this

condenser

shows how

for

first

electrolyte is
a combination of water

of the secondary is
increased, due to the absorbing effects of the
closely coupled primary circuit.
The remedy, of course, is to loosen the coupling
between primary and secondary. Where max-

A

the

plates,

purposes,

coupling not only shifts
the tuning point but
broadens the tuning
because the resistance

the antenna

are,

able.

closely coupled to the
secondary. This close

Fig. 3

positive

The
negative plates, and the electrolyte.
two are fixed elements encased within the

tune the r. f. transformer secondary.
This condition may
be caused by a number of things but usually it is because the
ant'enna coil is too

how

Michigan.

-Detroit,

energy by a chemical change which takes place
within the cells comprising the battery.
The three fundamental parts which go to make
up a generator of electrical energy, such as the

twenty or so degrees
different than the condenser dial used to

imum

Toledo, Ohio.

CAN RECEIVE ONE STATION ON TWO POINTS
ON MY SUPER-HETERODYNE'S OSCILLATOR
DIAL.
WHY?
B. F. D.
New York City.

York.

SHARPER TUNING
there

structors

IS PRESENT IN MY RECEIVER A CONTINUAL BUZZING NOISE, EVEN WHEN GROUND
AND ANTENNA ARE DISCONNECTED. CAN
YOU HELP ME TO ELIMINATE IT?

I

YOU SAY THE WESTERN ELECTRIC CONE IS A
LOW IMPEDANCE SPEAKER AND THE WESTERN ELECTRIC COMPANY SAYS IT'S A HIGH
IMPEDANCE CONE. WHO'S RIGHT?
P. J. F.

4.

THERE

CHANCE THE ELECMY STORAGE BATTERY?

IN

7.

3.

with this

A.

6.

I

its

WHEN

accessory equipment, it is expected to
function with as little care or trouble as
If the set is one run on dry batteries,
possible.
these will require replacement more frequently
than will a storage battery because the latter has

elements takes place. That is to say, the active
material which is compressed into the meshed
becomes
plate forms
during manufacture,
loosened, and frequently falls to the bottom of
the container.

If

from plate to

the property of being rechargable to its former
Storage batteries function

short-circuits

amount

of dust

on the principle of a liberation of

battery

when

state of usefulness.

electrical

enough material

falls,

there

the possibility that it will reach up to a level
with the bottom of the plates and in time cause
is

is

the

plate.

also liable to

vents

are

A

fall

certain
into the

removed during
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the charging process, etc.
A few general hints
maintenance of a storage battery are as

for the

follows:

Keep the level of the electrolyte about J inch
above the tops of the plates.
Don't charge your battery at a higher rate
than that specified by the manufacturer (usually
around 5 amperes.).
Renew your electrolyte once a year.
During charge, remove the vents from the
cells to liberate and dissipate the gases formed

Improve th

with

during the charge period.
Keep the lead terminals of the battery well
greased with vaseline.
Keep the tops of the containers and the wood
If this is
not done, the
retaining box dry.
action of the acid upon the wood will cause rot.

a

If

Bradk^Amplifier
Resistance-Coupled

acid

spills

upon

anything,

cleanse

object with household ammonia.
insure against burns, rotting, and
injurious effects of sulphuric acid.

PERFECT AUDIO AMPLIFIER

^.

This

the
will

the other

that the lower audible frequencies are discrimi-

The reasoning behind this
against.
statement is clearly explained in the articles by
Keith Henney in the December, 1925, and Febnated

ruary, 1926, issues of RADIO BROADCAST.
It is well for the operator of a receiver to
see to it that not only does he control his volume
in some other way, but that his A
battery
not allowed to drop considerably in voltage.
One of the best types of volume control is that
where a high variable resistance shunts the
secondary of one of the audio transformers.

output
is

5-

recent articles in RADIO BROADCAST
on the subject of interference, which were

THE

supplied through

for use in a receiver designed

We

time ago RADIO BROADCAST showed
the mechanism of the cone loud
speaker, such as the Western Electric
54oAW, could be altered so as to improve
It
tone quality, etc.
was stated then that
this particular cone was a low impedance one.

how

SOME

THE

Bradley- Amplifier is

a ready-built, ready-to-inStall audio-amplifier. It contains no transformers, but is

equipped
resistors

with

Bradleyunit

which amplify with-

out distortion.

The

quality of the Browning-

Drake

receiver, like any other
selective radio set, can be im-

by substituting the
Bradley -Amplifier for audiofrequency transformers. Try
the Bradley-Amplifier with
the Browning-Drake receiver
and be assured of amplification
proved

without distortion.

There are six Bradleyunit resistors mounted in the base of the Bradley-Amplifier.
These compact units are of solid, molded
material, baked under terrific pressure and
fitted with silver-plated terminal caps.
Bradleyunits do not deteriorate with age
nor are they afiected by temperature or
moisture. They are permanently soldered
into the Bradley-Amplifier, thereby assuring an amplifier -which is permanently
adjusted for maximum efficiency.

Electric

Company

says that

its

a high impedance cone, however.
In comparison to the old loD horn type loud
manufactured
speaker
by the
Western Electric Company, the
54oAW cone is a high impedance

cone

is

unit, its resistance being

approx-

imately 4000 ohms. The impedance of the former is about 2000
ohms.
But when compared with
other loud speakers of the cone variety now obtainable, the 54oAW is
a low impedance cone since all the
others have a higher impedance.
To use the Western Electric

cone

in

a

efficiently,

circuit correctly and
where UV-2OI-A tubes

are used throughout, a 9 to i
output transformer should be employed to compensate for the difference in impedance between the tube and the cone. When
one of the 112 type tubes is employed in the
output position, no output transformer is required, for the cone and this tube very nearly
match, thus insuring satisfactory tone quality.
4.

ELIMINATING AUDIO AMPLIFIER NOISES
there is present in your loud
speaker or phones a steady, unchanging, singing noise, you may be sure
the trouble is somewhere in your audio-

WHEN
that

1

frequency amplifier.
By grounding the minus

A

terminal of the

storage A battery, this noise may often be
eliminated.
Sometimes this is not sufficient,
so other means for eliminating the noise must be

employed.

ALLEN-BRADLEY CO.,
278 Greenfield Avenue,
Milwaukee, Wisconsin

+

me your literatureon the BradleyAmplifier and other Allen-Bradley products.

Please send

Name.

. .

If the transformers in the audio amplifier have
metal cases, connect them together, and then
run that connection to the grounded terminal
of the receiver.
If these transformers have no
metal cases, connect their cores together with a

wire and lead this to the ground binding post.
Often, by wrapping a wire around the cord to
the loud speaker or phones, and grounding the

lower side of this wire, the singing noise may be
prevented from entering into the loud speaker.

The wrong way

to control the

Address.

volume of your

down the
rheostat which regulates the audio tubes.
When
the voltage to the audio tubes is lowered beyond
the rated operating point, the impedance of the

signal in the loud speaker

is

to turn

is increased.
This creates an unbalance
between tube and transformer with the result

tube

jf Tested and

courtesy

of

the

to locate radio

disturbances.

simple

54OAW

the

Canadian Government, have caused considerable
interest and a demand for a circuit satisfactory

CONE LOUD SPEAKER IMPEDANCES

The Western

AN INTERFERENCE FINDER

approved by RADIO BROADCAST ^

print herewith the circuit

portable

affair

which

diagram
is

for a

exceedingly

successful for this type of work.
It consists of a tuned loop radio-frequency
amplifier and a crystal detector, the latter feed-

ing into a pair of phones.

The

circuit, Fig. 2,

Standard broadcast coils
are satisfactory for the coupling unit between
the r.f. stage and detector.
If a gang condenser is employed to tune the loop and detector
secondary, then the number of turns on the loop
is

self-explanatory.

Radio Frequency
Coupler

3>

^
IS
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to

,

Scclatmeb!
By Every prominentengineerwhohasseen
them, Taper PlateType E Condensers represent che foremost step in condenser design since the original low-loss metal
endplate, first made by Cardwell five
.

years ago.

/CLAYTON CockadayLynch

Best Wing
the list of those who specify Taper
Plate Cardwells reads like a roster of the greatest
Technical Editors of Radio.

V^.

Neely

The Taper PlateType E Keceiving Condenser

is

designed to be practical rather than theoretically
perfect. Its tuning characteristic is straight frequency over the lower part of the scale, tapering
to approach straight wave-length at the top. Full
size plates, far heavier than ever used before,
assure positively permanent calibration.

The Type C approaches straight frequency on the

STaper

very, low portion of the scale only,' changing to a
modified straigh't wavelength as capacity is
ksitli

strnigljt

tuning

increased.

frequent?

cljararf r risl irs

Type "E"

Capacity
(Mmfds.)

Price

168-C
170-C
171-C
172-C

I67-E
168-E
169-E
192-E

150
250
350
500

$4.00

81
5c. ia

this

booklet on

THE

direct.

toabe

tuning curbe

Write for

illustrated catalogue

and handbook.

in itatnps

If your dealer can't
supply you, order

direct.

Write for

the Best Super-

illustrated catalogue

Heterodyne.

and handbook.

it

fitrataljt

your dealer can't
supply you, order

ihc Best Super-

brings this
booklet on

o

)

If

Heterodyne.

5 c.

mnuifitb
4.25
4.75
5.00

a

EJ. Cnvbtuell #Hg. Corp.
PROSPECT STREET, BROOKLYN, N. Y.
tarn ps

brings

C

"C" fw

Type "C"

b

STANDARD OF COMPARISON"
Tested and approved by RADIO BROADCAST
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battery potential which it directly shunted.
After a new bypass condenser was installed,
there was no further trouble.
7.

TWO POINT TUNING WITH

\ UEST1ON

/

from

}

I

after

owners

A SUPER-HETERODYNE
question
of

^"^~

is

received

super-heterodynes
that a

who wish to know why it is
station may be received on two places
To provide an easily
oscillator dial.

of the

understandable answer requires a review of the principles of operation of a super-heterodyne.
An incoming signal as in A, Fig 3, first passes
through the detector or mixer tube. An
oscillator capable of generating a signal whose
is greater by a definite amount than
that of the tuner unit of the super-heterodyne,
sets up a signal which is also passed into the

frequency

detector tube, as in B, Fig. 3.
There are then, two signals being passed to the
detector tube which

volts is impressed upon the grid of the last tube,
a 45-volt C battery is generally sufficient, and
this is about the largest signal that a UV-2OI -A
type tube can handle and still give an undis-

torted output.
It is commonly supposed that
the value of C battery depends upon the amount
of plate voltage, but this is not especially true

power amplifiers. It would be truer to say
that the value of plate voltage depends upon the
C battery. In other words, the voltage should

of

C

have a value equal to the peak value of the
signal voltages and then sufficient plate voltage
should be placed on the tube so as to handle
satisfactorily the signal that

on the
For

Get into the
Radio. If you

reat new BlG-Pay Industry
re earning a penny less than $50

a week, clip coupon now.

FREE BOOK.

Be

A

Send
Radio

for

AMAZING

Expert, and draw down big
money for the easiest and most
fascinating work in the world.
Positions everywhere. Need

ordinary cases these conditions are
average values can be
used.
For a receiver of the type mentioned
in this question, a value of 45 volts on the last
tube would give quite satisfactory results.
all

Radio Experts in every
community. Short houn. BIG

PAY.

Free boo^ gives

all the

1

facts.

Master Radio Engineers will
show you how to qualify,
quickly and easily at home, for
Radio s fine jobs. We guaran*
tee to train you successfully.
Every day N. R. I.'tramed men
are taking good places in the
Radio field.
Thousands of
openings

My

charges

for consultation
$2 50 per hour.
All success due
to yo
R. W.
Black hill, Brook-

Learn Quickly And
Easily At Home

.

facts

CLIP

THERE

two signals men-

nection of the

that a signal of 1000
kc. (300 meters) is
being received on the

that

so

justed

is

frequency

f

H-

the

it

will differ

ooo-kc.

method
the

10 kc.

its

condenser,

an

alternate

is

to connect

resistance

from

the positive side of
the filament.
The

either

former connection

with the

is

used in most circuits

but for some hookups it cannot be used.

equal to
meters, and

Get the

COUPON.

A.

R. Herke,

Win-

nipeg.

Send coupon below for
FREE BOOK "Rich
Rewards in Radio."

Read

for yourself.

previous

needed.

No

experience

Common

schooling

enough.

WRITE NOW.

is

An example

30,000
the radio-frequency

otherwise

amplifier,

"

termed the interme-

IG-

diate-frequency amplifier, in this instance should be so designed as to
pass signals slightly more or less than 30,000 meters. The reason that the intermediate amplifier
is not tuned sharply to exactly 10 kc. in this case
is

to prevent cutting off of the side bands of the

A

jooo-cycle leeway should be allowed
on either side of the determined frequency.
Thus, the intermediate amplifier should be capcarrier.

You
pet all
these sets
sets, from simplest kind to thousand
mile receiver, included to help you learn.
OFFER. Other special features
for limited time only, so
QUICK!

Receiving

AN

UNEQUALLED

ACT
National Radio Institute

super-heterodyne.
The reason, then, for being able to listen to
a station at two places on the oscillator dial is
obvious because, with the loop tuning control
set at the station desired to be heard the oscil-

tuned to a frequency either 10 kc.
or more than this incoming frequency.

lator can be
less

8.

Dept. EU-S. Washington, D. C.

MAIL COUPON
NATIONAL RADIO INSTITUTE
Dept. EU-S. Washington. D. C.
Without obligating me in any way, please send
free hook "Rich Rewards in Radio," also
complete information on your practical, home'
study Radio course.

me your

CORRECT GRID BIAS VOLTAGE

OPERATING
that

all

a receiver

it

is

essential

the tubes be used with the correct

IN

This is particularly
voltage of grid bias.
The
true of the output tube of a receiver.
various other tubes in the audio amplifier should
be operated as voltage amplifiers, whereas the
last

tube functions as a power amplifier.

power depends upon

the

amount

The

of current

available in the plate circuit of the tube and,
C battery, the plate current,
and therefore the power, increases. It there-

with decreasing
N.ime

becomes essential that the lowest value of
battery be used as is possible without overloading the tube. The tube will overload if the

fore

Address
State.

of

the type of receiver
where this connec-

able of covering a frequency band of from 5000
to 15,000 cycles in what is known as a lo-kc.

Age

grid
is to

the grid of the detector tube directly to

by
signal
This lo-kc.

difference

Get This
FREE Book!

Town

grid

while

or 1010 kc.

kc.

990

two

connect this resistance directly across

assume

us

let

ple,

One

leak.

As an exam-

tioned.

i

now awaiting the "Radio a gold
FREE EMPLOY- mine y our
SERVICE. Many course worth
thousands."

other big features.

are

common methods for con-

signal is equal to the
difference of the first

lyn,

trained man.

MENT

GRID LEAK CONNECTIONS

9.

loop of the superheterodyne. Now, if
the oscillator is ad-

for

being impressed

fairly constant, so that

combine, or beat, and
set up a third signal,
C, Fig 3. This third

*5O.to*250.a
Week in RADIO

is

grid.

C

peak value of the signal voltage becomes greater
than the voltage of the C battery.
Since it is seldom that a signal of more than 45

3

tion

cannot be used

RADIO BROADbecomes necessary to
connect the resistance directly from the grid of
is

CAST "Universal," and

the

it

In this cirthe tube to the positive filament.
if a leak were placed directly across the

cuit,

condenser, the high plate voltage used on the r. f.
amplifier would be impressed on the grid of the
detector tube, and would prevent this unit from
operating.
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These

New NATIONAL Tun-

ing Units include the genuine

BROWNING-DRAKE

Space

TRANSFORMER

wound
and the

NATIONAL

Equi-

cycle (S. L. F.) Condenser are

now

in

the

hands of your

dealer.

Their efficiency and beauty
you.

will greatly surprise

See them at your dealer's.

Send

BD-1B

for Bulletins 105

and 110 RB

NATIONAL COMPANY, Inc.
W. A.
110 Brookline

Ready, President
St.,

Cambridge, Mass.

Tested and approved by RADIO BROADCAST
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ELECTRAD

A

Department for the Exchange of Ideas and Suggestions of Value to the Radio Constructor and Operator
department are welcome and those used will be
from two to ten dollars each. A pri^e
three-month
of twenty-five dollars is given for the best idea used during each
The prizewinner for the last period is announced at the foot of
period.
Manuscripts intended for this department should not exceed
page 78.
Little conabout three hundred words in length, and should be typewritten.

/CONTRIBUTIONS

to this

\^, paid for at the usual

Just plu& in
and get clear,
loud reception

rates, that is,

to this

department,

instantly

RADIO BROADCAST, Garden

WESTERN ELECTRIC CONE WITH
A SUPER-HETERODYNE
M.inimizesStatic and
Ends
Interference

Summer Worries

HERE
way
reception

the quick, easy
to good summer

is

the

ELECTRAD LAMP
SOCKET ANTENNA
Just screw it into any lamp
socket or outlet in the house,

and you have loud, clear reception, with a minimum of
static and of interference from

purchased a Western Eleccone speaker for my SilverMarshall portable super-heterodyne, I was disappointed with the results.
The cone gave a very sweet, pure tone when
low volume, but rattled and
operated at
distorted if the set was tuned in to a volume
loud enough for an ordinary living room.
By installing one of the new ux-i2o
tubes in the second audio stage, and making
have been able
suitable wiring changes,
I

WHEN
tric

I

to eliminate this trouble and to realize the
tone possibilities of this speaker at full

volume.
This cone

designed for use with

is

its

companion amplifier using tubes whose

neighboring sets.
The Electrad Lamp Socket

Antenna helps you get
It does

tance.

away with

U.

S. price 7Sc,

Canada

For

dotted

Ill
Switch

FIG.

I

plate-filament impedances are in the neighborhood of 6000 ohms, and with which it
will

give

wonderful

results,

when used with the higher

Reception,
Place an

Do This

ELECTRAD AUDIOHM

across the secondary of your audiotransformer. Then you will enjoy

your

radio.

Kills distortion, elimi-

nates squeals and howls. Fits all
audio-transformers. Easy to attach.

For sale at all good radio stores and
counters. U.S. $1.50, Canada $2.10.

Hi

For perfect control of tone
and volume use the Electrad 500,000-ohm CompenFor free hookup
sator.
write 428 Broadway. N. Y.
City.

in a

your

199 socket,
set.

if

there

Some may

is

prefer,

room
how-

makes a neat arrangement and avoids
making permanent changes to the set. The
apparatus in this unit is shown inside the

$1.10, at

For Clearer, Purer

If, by chance, the A and B minus terminals of your set are connected together,
don't forget to modify your connections to
avoid shorting your A battery.
An adapter is available for mounting the

ever, to build a separate power amplifier
unit, in a separate ten-inch cabinet, which

certified electric-

good radio stores and counters.
safety's sake insist on Electrad.

I

inside

lightning worry. Uses no
current.
Absolutely safe.
Every one tested and

marks the last audio transformer
Here,
of the set, preferably one which gives uniform amplification over a wide range. Disconnect the leads to the secondary and hook
up as shown. The 22|-volt C battery
should be provided with taps so that its
voltage can be adjusted to obtain the best
tone, particularly if less than 135 B volts
are used.
The C plus lead is on the filament side of the rheostat.
Best results are obtained with the Western Electric cone when only alternating
current passes through its windings. The
secondary of an audio transformer is therefore connected as shown at 2, to bypass the
direct current, and a i-mfd. condenser is
placed in the output lead.

yx-120

dis-

all

ally.

Envelopes should be
City, New York.

sideration can be given to manuscripts not typewritten.

addressed

particularly
plate voltages.

Best results are not to be expected with
average sets using uv-2Oi-A or 199 tubes
which have impedances of 12,000 to 15,000
ohms. Until recently the answer has been
to install a power tube in the last audio
stage, such as the uv-2O2, 2i6-A, or vr-2.
These tubes operate at relatively high A
and B battery current, however, so that
the user of loxj's would have to give up the
use of dry cells as his whole current source,
and make a considerable battery invest-

lines.

Although greater volume can, of course,
be obtained by using a larger power tube
and 350 B volts, the arrangement described permits the unusual clarity and
sweetness of tone to be realized while still
using dry cells as a source of current.
J. T. LANSING,
Montclair,

ROBERTS RECEIVER
only criticism that might be
lodged against the Roberts reflex
circuit is that the volume of sound
produced by this excellent receiver is too
great for those listeners who do not wish
to employ a loud speaker always, but
However, this
prefer to use head phones.
It is only necesdefect is easily remedied.
sary to place a double-circuit jack in the

THE

The new
amps

.125

ux-i2o,
operates on
at 3 volts,

and is rated as having
an impedance of 6,600
ohms. Some alterations are required in
the installation of this

which should
brought to no-

tube,

be
tice

to

with reference
the accompanying

diagram, Fig.

i.

Jersey.

USING HEAD PHONES WITH THE

ment.
however,

New

LJJL
FIG. 2

RADIO BROADCAST ADVERTISER
plate

circuit of the detector tube, as

shown

No

other change is necessary
in the three- or four-tube set, but in the
two-tube set the regular jack, which is
single, will need to be replaced with a
double-circuit jack so that the plate circuit
of the amplifying tube will be closed when
the plug is pulled out.
When the phone plug is inserted in the
jack in the plate circuit of the detector
tube, the reflex feature of the Roberts set
is automatically eliminated.
This arrangement affords an easy and
accurate method of neutralizing the radiofrequency amplifying tube as explained
in

Fig. 2.

by Mr. M. B. Whitney

in this

department

for August, 1925.
In this connection

it might be well to
add that the neutralizing condenser should

It has to stand the
pressure of the entire B battery voltage,
and the slightest leakage or arcing across
will be the cause of much trouble.
it

be a

first-class article.

Unless the amplifying tube is accurately
neutralized, energy will be fed back when
the tickler is advanced up to the secondary
coil, and signals will become mushy or disIt would be poor economy to use
torted.
a make-shift neutralizing condenser.
W. C. LANE,
Sanford, North Carolina.

replace that transformer, but that
also convert the first stage to

evening my set, which had been
developing some curious noises, suddenly ceased operating. A little
investigation showed that the primary
winding of the second audio transformer
was broken. This was annoying as there
was a program on the air that we wished
to hear.
The loud speaker was plugged
into the first stage.
This gave fair volume,
but not enough for
the deaf member of

ONE

Certified
INCREASING THE FREQUENCY
RANGE OF YOUR SET

ROAD.CAST
1

B

listeners

for

have,

"THE BEST

crowding of stations at the higher frequencies of from 1500 kc. to 1000, kc. (200
to '300 meters).
This may be avoided by

5-TUBE SUPER"
Endorsed by Gerald M. Best. Technical

the famous "Six-Point Pressure" Condenser, without an equal for consistent performance.
Uniform pressure insured by rigid
tinfoil

The 300

condary was hooked
up as a choke coil,
one terminal being

and

special

quest.

FIG. 3

140 feet long

and 30

feet high,

Requires
fied

Tested and approved by RADIO BROADCAST ^

No

Wire-wound.

parts

Canada

re-

$2.10.

than i" behind panel.

less

Price 25?"

Certi-

and mechan-

electrically

Canada 35^.

Electrad Metallic Grid Leaks

working conditions.

Permanently accurate.
Paraffined under high vacuum. Capped with the exclusive Electrad
ferrule.
Sizes i to 10 megohms, price 6of!
Non-hydroscopic.

in

Canada 85^.

Ill
For perfect control of tone and volume use
the Electrad 5oo,ooo-ohm Compensator.
For
free hookup write 428 Broadway, N. Y. City.'

ELECTRAD
New York City'"
MAIL THIS COUPON

secondary.

f

design,

Clearer reception with greater signal strength.
No carbon, paper, varnish or fiber. The metallic resistance element is fused to the inside
of a glass tube.
Noiseless, non-inductive,
constant under any weather, temperature or

ed to battery clips
panel so that they may be easily attached
to X and Y. Using the coils and condensers
mentioned, the set will tune higher than
3750 kc. and lower than 300 kc., but it will
only oscillate over the frequency band
mentioned.
It will be seen that, when putting the
coils or condensers across X and Y, no
other changes than a change in frequency
range takes place in the set. The primary
and tickler coils both feed into the old

be heard. Station 2 xi, rebroadcasting WGY'S programme on 2700 kc. (109

placed to

Neat

features:

in

and guaranteed

ically.

condensers

may

lugs,

Jack (Open)

just as well as the
large one. I have the

commercial stations, amateur
and short-wave broadcast stations,

off, it's

Positive acting
jack you can depend on.
Tinned soldering
spring of phosphor bronze.
lugs, placed to make good connections easy.

and two coils attachand mounted on my

stations,
stations,

its

Solid brass con-

The

but

By fixing one's set in the manner described above, many stations other than
broadcasting stations may be heard. Ship

when

hook-up diagram, sent free on

Price $1.50

a

aerial

three

it's 100% on;
better switch.

Electrad Certified Single-Circuit

to

indoor aerial works
22%

A

to wear,
break or lose electrical efficiency.
Resistance
remains constant at every point.
Made in
various types and ranges.
Write for circular

not oscillate over the entire 300 kc. to
if

on,

Genuine Bakelite base.

receiving the
frequencies above
2000 kc., a 20 feet

1 he music could be heard in rooms on the
second floor of the house. The quality
of the reproduction was far ahead of
any
transformer
have ever heard. It is
needless, perhaps, to say that I shall not

off.

Note these important

when

The volume was almost as
astonishing.
great as from the undamaged transformer.

it's

100%

Electrad Royalty 50,000-ohm Variable
Resistance Type C

frequency band
(1000 meter wavelength) is obtained by
shunting both the .001 and .0005 mfd.
fixed condensers across X and Y.
Note
the lo-megohm grid leak. The set will

the set in operation.
The primary of
the damaged transformer was disconnected, and the se-

1

When

genuine Bakelite knob. Requires less than i"
behind panel. Price, 40^ in Canada 6of.

kc.

3750 kc. (moo
80 meters) band

list

Canada, 45^ to $1.50.

Tinned soldering
make good connections easy.

tunes from 2400 kc. to 5500 kc. (125 to
50 meters).
By putting condensers of .00025, -0005,
and .001 mfd. across X and Y, the set
tunes from 545 kc. to 300 kc. (550 to 1000
meters).

not

Certified

In sealed packages,

types.

in

struction.

it

coil,

copper
it.

Electrad Certified Filament Switch

lower resistance is
used here. Although
I
use a WD-I i tube,
the set will work
just as well with any
of the other types.
I
use an outdoor

A blocking condenser of .001 mfd., the
only one in the house, was connected between the plate end of the choke and the
There being
grid of the following tube.
nothing in the shape of a grid leak around,
fell back on the
good old pencil mark on
a small strip of fibre board to connect the
All this took about fifgrid to C minus.
teen minutes.
With a 0299 tube in the socket, 90 volts
of B and 4.5 of C
battery, the loud speaker
was then plugged into this makeshift
second stage. The result was absolutely

to 7jff

joji

100 meters),

and with a lo-turn honeycomb

all

capacities

tuner in the

kc. (250 to

Sheet

and mechanically. Guaranteed to
remain within 10% of calibration. Standard

my set tunes from 545 kc. to
500 kc. (5 50 to 200 meters). By shunting
a 25-turn honeycomb coil across the secondary (across X and Y), the set tunes from
3000

points.

soldering iron can't hurt

electrically

1

kc. to

is

binding at six

circuit

200

Mica Condensers

Electrad Certified

This

arated.

Sam"

RADIO

Editor of

using straight line frequency condensers or
dials.
But if you are the user of a two circuit tuner, as shown in Fig. 3, the stations
between 1500 kc. and 1000 kc. may be separated very easily by simply placing a 30turn honeycomb coil across X and Y. With
this arrangement my set now tunes from
1000 kc. to above 2000 kc. (150 to 300
meters), and the stations between ijookc.
and 1000 kc. come in at the top of
the condenser scale, and are widely sep-

Using an "Uncle

Radio

Essentials Specified
for

some time now, been troubled by the

pedance
coupling,
meanwhile leaving

I

ELECTRAD

C. O. SOUTHARD, M.
p.,
San Francisco, California.

the family, so I decided to change the
second stage to im-

joined to the plateof
the preceding tube,
the other terminal to the B plus.

shall

impedance

coupling.

1

AN EMERGENCY REPAIR WITH
IMPROVED RESULTS

I
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NOW

New York,

I

Electrad, Inc.,

C

I

=
|

Send me complete instructions and working data on how
to build "THE BEST 5-TUBE SUPER" for which I en-

I

E

close 5 cents in stamps.

5

Name

|

Address

|

City_

428 Broadway,

Dcpt.

=

;

.

|

Sr.it:

.

.

I
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Men needed

in

RADIO

WGY

meters), is often heard louder than the
broadcast program.
WILLIAM G. TALLEY,

Richmond,

fit tightly in A and B, and art
with a punch. A strip of heavy
paraffin paper or varnished cambric insulates the switch lever from the shaft on
A. The switch lever on C was taken from

The

shafts

swaged

Virginia.

in

Wonderful opportunity for ambitious men to win success in

v

an old rheostat.

are at a premium. There is a constant,
urgent demand for operators factory superintendents
engineers service men designers salesmen who
know radio.

and

positions

larger salaries.

can get in on the ground-floor if you act
Mark and mail the coupon today and let
quickly.
us tell you all about this new I. C. S. Radio Course
and what it can do for you.

You,

too,

Mail the Coupon for Free Booklet
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 8300-E, Scranton, Penna.
Without cost or obligation, please tell me how I can
qualify for the position or In the subject before which J
have marked an

X:

D RADIO
Electrical Engineering
Electric Lighting

Architect
JArchltects' Blueprints
^Contractor and Builder
UArchitectural Draftsman
Concrete Builder

Mechanical Engineer
Mechanical Draftsman

Machine Shop Practice
Railroad Positions

Structural Engineer

Gas Engine Operating

Chemistry
Automobile Work
Airplane Engines
Navigation
-jAgriculture and Poultry
QAIathematlcs

Civil Engineer

Surveying and Mapping
Metallurgy
Steam Engineering

Pharmacy

The

pigtails are soldered

to the levers.

BANEL

men

There is no better way for you to succeed in this
fascinating business than to study the Radio Course
of the International Correspondence Schools.
This
course is new, complete and up-to-the-minute, and
it was written by practical authorities in this field.
Scores of
Leading radio manufacturers indorse it.
men have found it of great help in securing better

6

FIG.

this fast-growing profession
THE Radio industry is expanding so rapidly that
trained

HOLLOW BRASS ROD

Markings with white ink on the front of
the panel indicate the position of the levers
on the points.
The diagram clearly shows the method
of mounting the assembled unit on the

BAKE LITE

panel.
FIG.

4

J.

T. CARVER,

Huntington, Tennessee.

A TREBLE BACK-MOUNTED TAP
SWITCH
people use the Reinartz hookup
because it is easily constructed by the
home builder. However, the trend is
now toward nice bare panels without even
bezels, so one can watch the genie of the
tube get in his work, and the Reinartz certainly has a bunch of knobs and dials to
jiggle. A combination back-mounted switch,
as illustrated in Figs. 4, 5, and 6, is an
innovation and improvement with this or
any other hookup requiring two or more

SOME

AN AUXILIARY LISTENING-IN
KINK
cover

of your March,
1925,
certainly expresses my sentibut
a
rather
than
use
ments,
separate crystal set, I included it as a part
of my two-tube Roberts.
The only extra
parts needed are a jack and a crystal,
detector.
The diagram, Fig. 7, is self-

THE

issue,

sets of taps.

The

necessary

mounted on a

taps

and

disc of bakelite 2

stops are
inches in

BUSINESS TRAINING COURSES
Business Management
Industrial

Salesmanship

Management

Advertising
Better Letters
UShow Card Lettering

Personnel Organization

Management

Traffic

Business

Law

Banking and Banking Law

Stenography and Typing
Business English

Accountancy

Civil Service

(Including C. P. A.)
Nicholson Cost Accounting
Bookkeeping
Spanish
Private Secretary
French

Railway Mall Clerk

Q
D

Common

School Subjects

FIG. 7

High School Subjects
Illustrating

D Cartooning

explanatory, and the system

may

be ap-

plied to practically any circuit.
To use the crystal set, merely plug the
phones in the jack and adjust crystal.

AddreM..

WALTER SENTER,
Omaha, Nebraska.
FIG.

TF

you like this magazine
with its coated paper and

enlarged

siz;e

then

subscribe and get

-by

the

year,

it

why

not

regularly

$4.00,

The brass

diameter.

[The cover in question shows a smiling radio fan

shaft for

A

in Fig.

4

is

The
^6-inch in diameter and f-inch long.
brass shaft for B is ,Vinch in diameter and
The bakelite shaft for C
15 inches long.
is |-inch in diameter and 2j inches
long.

contentedly listening-in with a crystal set and headphones while in the background is a tube set which-

Presumevidently cannot be coaxed to function.
ably our correspondent intends to switch in thecrystal set

when

emergencies.

the batteries

The

run down, or in other

Editor.]

Six

months, $2.00.
/IS
-^*-

Doubleday, Page
Garden City

fe?

Co.

New

York

ANNOUNCED

awarded

to the

in this department every month, a pri^e of twenty-five dollars is
who submits what is adjudged to be the best idea during each

person

The award for the period just concluded goes to Mr. John L. Lee, of
Washington, District of Columbia, whose idea, "How to Make Balloon Coils," was

three-month period.

printed in the

March RADIO BROADCAST.
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THE BEST IN CURRENT RADIO

BURGESS
RADIO BATTERIES

The Seventh Installment of a Useful Classified Survey of Material Appearing in the Radio Press

By

E.

How

HOW

Win Again

SHALKHAUSER

G.

Can He/p You

This Survey

you looked for information contained in some article which you recall having
read months ago the description of the Browning-Drake receiver, or the measurement of
losses in inductance coils, for example? After looking through probably several issues of a Joftai difin something altogether different.
ferent publications, you either give up or become interested
When data is wanted on some particular subject, a systematic file of subjects and titles becomes a
real radio encyclopedia. Instead of having merely the title of an article given, which often is misleading,
often have

summary of the contents gives all the information. These surveys cover the radio field as gleaned from
material in to-day's periodicals.
They will always sm'e as a future reference-guide to all who are
interested in the science of radio, whether engineer, manufacturer, dealer, experimenter, or listener.
To be of practical value and easily accessible, these surveys should either be pasted in a scrap book, or,

a

In the
pasted on individual cards and filed according to numbers, or alphabetically.
This
matter of classification of articles, the Bureau of Standards circular No. i )8 has been followed.
may be obtained from the Government Printing Office, Washington, District of Columbia, for ten cents.
In addition, each abstract has certain key-words placed at the upper right, which may be used for

better still, be

the

purpose of filing

articles alphabetically.

With this series of surveys lie hope to aid our readers and help them through many difficulties
which they no doubt have often experienced. The writer is prepared to give information and references to articles previously surveyed

upon

receipt of a

Following is the series of headings, made
Bureau of Standards circular No. ij8:

stamped and self-addressed envelope.
to the Dewey Decimal System used in

up according

the

vs*;

Rooo RADIO COMMUNICATION
Under

this

heading

will

IN

GENERAL.

appear

all

subject

matter pertaining to laws, regulations, history,
publications, etc., which deal with radio in a
general way.

PRINCIPLES UNDERLYING RADIO COMMUNICATION.
Here will be given the phenomena of radio

Rioo

R40o RADIO COMMUNICATION SYSTEMS.
The spark, modulated wave and continuous
wave systems in transmission, beat and other
methods

of reception, wired wireless, automatic
printing, the buzzerphone and Fullerphone, will
be given here.

R5oo APPLICATIONS OF RADIO.

To

aviation, navigation, commerce, military,
and broadcasting, and the specific information under their headings, are referred to here.

waves, their underlying theory of propagation,
the principle of antenna and counterpoise, design and characteristics of vacuum tubes and
their behavior in circuits, types of circuits, trans-

private,

mitting and receiving apparatus and their principles of operation.

of radio installations, both transmitting and receiving, the testing, the rules and regulations
concerning stations, the reports and bulletins
issued will follow under this heading.

R2oo RADIO MEASUREMENTS AND STANDARDIZATION METHODS.
The various known methods which have been
used in measuring frequency, wavelength, resonance, capacity, inductance, resistance current,
voltage, dielectric constants, and properties of
materials, will be mentioned here.

Rjoo RADIO APPARATUS AND EQUIPMENT.

A

description of various types of antennas
and their properties, the use of the electron tube
in various types of receiving and transmitting
sets, other methods of transmission of signals,
various detecting devices used in reception,
instruments, and parts of circuits, come under

A

to

R8oo NON-RADIO SUBJECTS.
The matter of patents in general;

the mathe-

matics and physics, including chemistry, geology,
and geography; meters of various kinds; all in-

formation not strictly pertaining to radio
but correlated to this subject, will be found

under

this heading.

Recent Radio Articles

The Browning-Drake

receiver depends for its sensitivity
transfer of energy through one r. f

stage to the other, the capacity coupling between primary
and secondary being relatively small compared to the coefficient of coupling, which is made large through a unique
slot winding.
With most other r. f. transformers used as
couplers and designed to give an amplification factor of
about eight, a factor of only about three or less is actually
obtained, says the writer. The transformer described is
said to have an efficiency of better than 00 per cent.
The
outline here presented includes the theory of the receiver
and constructional data on a four-tube set of the writer's

WAVEMETERS.

R

1

REGENERATIVE ACTION.

34.4.

REGENERATION,

pictures the take-off of the winning
is the radio equipment carried.
and 'C' Batteries famished the
electrical energy to operate the set.)

March

When the Goodyear III won the right
to represent the United States at Belgium, Burgess Radio Batteries supplied
the electrical energy for the operation
of the balloon's radio equipment.
Almost every day from somewhere
news comes to us of new

in the world

Burgess adventures.
And that Burgess Batteries have contributed their bit in so many interesting
events of sport, commerce and science reflects the esteem in which they are held.

"Ask Any Radio Engineer"
Your own radio dealer down the street
sells Burgess Batteries. He probably

WAVEMETER,

Popular Radio. Feb. 1926, pp. 181-182. Calibration of.
"Calibrating an Oscillating Wavemeter," S. G. Taylor.
Use is made of the standard frequencies sent out by station wwv, of the Bureau of Standards, Washington, District Columbia twice each month, in calibrating a wavemeter.
Method of procedure during an actual test evening
is related,
using four coils of different sizes and an oscillating receiver to cover a definite waveband.

Multiple Regeneration Can Do for Your Tuned
R. F. Amplifier," V. D. Landon.
basic
The
principles of multiple regeneration in receiving
sets, and the application of this control system to existing
is
outlined.
In the circuits shown, the Roberts,
receivers,
the Browning-Drake, and the neutrodyne, an extra tube
with a tickler coil or other regenerative system gives greater
Facts about the
selectivity and volume to the receiver.
operation of the circuit are given.

RADIO MEASUREMENTS AND STANDARDIZATION.
STANDARDS OF L, R,
March 1926, pp. 573-5?6-

c.

"Standards for the Home Laboratory," Keith Henney.
This third of a series of articles for the home laboratory
discusses measurements of inductance, resistance, and
With standards for making measurements
capacity.
which may be obtained at a nominal cost from several
here
listed, the constructor may build and comcompanies
pare intelligently any of the variables entering into a radio
circuit.
Equations of inductance, capacity, and resisstance, are given, including several bridge arrangements
for measuring unknown values.

k

famous Burgess Flashlights, too.

BURGESS BATTERY COMPANY

1926, pp. 563-567.

"What

R2oo.

insert

(Burgess 'A', 'B'

GENERAL SALES OFFICE: CHICAGO

Multiple.

RADIO BROADCAST.

RADIO BROADCAST.

design.

1^384.1.

of radio

equipment from raw material to finished product,
including factories, tools, equipment, management, sales and advertising, follows here.

The illustration
and in the

/light

sells the

Key

RECEIVER.
R?43- ELECTRON TUBE RECEIVING SETS.
Radio News, Feb. 1926, pp. ii42ff.
Browning-Drake
"The Browning-Drake Regenaformer," V. D. Hurd.

own

Ryoo RADIO MANUFACTURING.
Data relative to costs and contracts

Rgoo MISCELLANEOUS MATERIAL.

this heading.

upon the maximum

R6oo RADIO STATIONS.
The operation, equipment, and management

Tested and approved by RADIO BROADCAST
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Canadian Factories and Offices:
Niagara Falls and Winnipeg
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CX-soiA

You can
use any

combination of tubes
in the same

with the

set

FOR EVERY
BALLASTING NEED

REPRODUCING UNIT

ELKAY
TUBE EQUALIZOR SYSTEM
of preadjusted filament control
r~|pHIS System comprises a wide range
Equip a set with these clips
Equalizers, which slip into spring clips.

and

ANY TUBE + THE CORRECT EQUALIZOR =6

VOLTS.

UX

Many

Receiving Set Manufacturers who supply
now using this high grade

built in speakers are
unit.

QUALITY AT A PRICE
with a factory back of it able to take care of any
quantity required is what Holtzer-Cabot has to
offer you.

SPECIFIED DELIVERIES ASSURED
Manufacturers write for full particulars

THE HOLTZER-CABOT

CO.

*

Manufacturers of signal apparatus for fifty years
6161-65 S. State St.
125 Amory St.

Boston, Mass.

Chicago, Illinois

power tubes,
dry-cell tubes to big tubes,
This System does
or any others, simply by inserting a different Equalizer.
with all rheostats and their controls, except for one in the R. F. side.
instantly from

You can change
away

Equalizer, 5oc; with clip 75C.

Write for complete Equalizer

folder.

MANUFACTURERS! With

this System you
can eliminate at least one adjustment, perwill
haps two and make a saving per set that
low
for
Write
quantity prices.
surprise you.

ELKAY FIVE-TUBE SUPER SELECTOR,
Equipped with

Newest
big

FREE

book.

1

$80

ELKAY TUBE

EQUALIZOR SYSTEM
in appearance,

Compares favorably

BAMWIKCO.

s&

volume, distance and tone
quality with sets at twice its price.
Has one stage R. F., detector, one
lectivity,

stage of transformer coupled amplification and two resistance coupled. Only
R. F. choke permits same
two dials.

A

smooth operation on low or high wave
Selectivity control a distinct

lengths.

departure, an

The Langbein-Kaufmad Radio Co.,

I

This

is

TUNERS

ELKAY

Dept. R, 511 Chapel

Time
1

Join the Radio Association of America.
Learn how to build and repair sets. The
Association will train you start you out in
business, if you wish. Be the radio "doctor"
of your community.
$3 an hour upwards
easily made.

I

RADIO BROADCAST

EARNS

your dealer or direct by the year, only $4.00

GARDEN

CITY,

NEW YORK

$500 IN

Are you interested in radio for pleasure or
profit? Join now because we have a Special
Plan whereby your membership need not cost
you a cent. Only limited number of these
memberships acceptable. Write now for details

FtEC /S/ON

PRODUCTS

*

before

it is

too

1l-|i1.

West 33rd

Street

New York

City

hv P 4niO BROADCAST

me

nf Ann-rim,

4513 ItavfiisHunil Ave.. Uilrvgo.
details of your Special Radio Association

ship Plan.

Name
Address
City

nvprl

IS-.">.

Send

CO.

late.

MAIL THIS COUPON
Kiiilin Assorliitlrtii

Write for Descriptive Literature

HAMMARLUND MANUFACTURING

.

JOIN ASSOCIATION NOW!

mmarlund
424-438

SPARE HOURS

"I have at last found myself," writes Lyle
"I have already
Follick, Lansing, Mich.
Werner Eichler, Romade over $500."
".
.have made over
N.
Y.
writes,
chester,
$50 a week in my spare time." Our members
are starting radio stores, increasing their
salaries, securing better positions, passing
radio operator examinations, earning big
money in spare time.
.

F>

-,

Ct.

a good time to subscribe for

Through

75AWEEK
SETS&

BUILDING RADIO

invention.

St., New Haven,

SETS. KITS

DOUBLEDAY, PAGE & CO.

102-109 S. Canal St., Chicago

[

State

Me
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Rna. AMPLIFYING ACTION.

DISTORTION IN
Feb. 1926. pp. 112-123. AMPLIFICATION.
in Amplification,"

Popular Radio.

"How

to

Reduce Distortion

H. S. Knowles.
In a preliminary discussion dealing with distortion in
audio amplifiers, the author refers to the inter-electrode
The
capacities and resistances found in vacuum tubes.
information covers: i. The relation of grid voltage to
grid current; 2. The determination of grid potential to
prevent distortion; 3. A discussion of a series of curves,
static and dynamic, showing effect of resistance in the plate
circuit: 4. A theoretical and actual determination of amplification per stage (with examples worked out for illustration
purposes); 5. A determination of the relation of B Battery
voltage to amplification constant of the tube (the mu value);
6, A discussion on the correct capacity for coupling condensers between stages, and the value of leak resistance in
connection with the capacit".
In the appendix, the author
makes reference to information of a similar nature found in
other books and publications.

^merican'|raiisformer(ompan

Rajo. CURRENT
Popular Radio.

MEASUREMENT.
B BATTERY
Feb. 1926, pp. 134-141.
CURRENT.
Cut Down Your B Battery Bill," E. H. Felix
B Battery current used in most receiving sets may be

"How

to

oauery or uinizaiion 01 urop across inerneosiai; 2. tmployment of lower plate voltages; 3. Regulation of filament
current.
The method to use depends upon the circuit, the
power to be handled by the tubes, and the number of tubes
Detailed references are made
used, according to the writer.
to several typical circuits, such as the super-heterodyne and
neutrodyne. A summary application of the principles
discussed is given in conclusion.
R}41.

ELECTRON TUBE RECEIVING SETS.

Popular
"How
to
R.

J.

RECEIVER,

Radio.
Feb. 1926, pp. 142-155
Ortbopbase.
Build the New Orthophase Radio Receiver,"
Griffith.

A four-tube receiver, the "Orthophase", embodying a new
radio frequency ampjifying principle, is presented.
Crystal
detection is used with apparently good results. Quality
of tone and selectivity are said to be characteristics of the
receiver.
One stage of transformer-coupled and one resistance-coupled amplifier constitute the audio circuit.
A detailed account of the features of this receiving circuit
is given.
Constructional details are complete, including
photographs and diagrams, panel drillings, and list of parts.
Rno.

RADIO WAVES.

RADIO WAVES,

Feb. 1926, pp. 165-167.
Popular Radio.
Theory of.
"Rolling Hoops Through the Ether."
The two outstanding theories of ether waves, the ether
wave theory and the quantum theory, are compared. Here
Sir Oliver Lodge discusses the possibility of both theories
being in part correct, and suggests a possible hoop form of
ether waves, which are pictured in a diagram.

FACTORI ES.
Radio News. Feb. 1926, pp.

Ry

o.

FACTORY,
10-1 in.
Atwater-Kent.
"Radio Receivers By Production Methods," J. A. Pern.
A trip through the Atwater-Kent daylight factory reveals the magnitude of present-day radio manufacturing,
as told by the author.
Views are shown depicting the departments devoted to construction and assembly of parts.
The immense machinery used in shaping the steel for the
loud speaker bells, and the extreme precision required of
other machines, is spoken of.
Each set is inspected many
i

1

1

AtnerTran PowerTransformer
Type PF-52

A

REPUTATION

RADIO WAVES.

Feb. 1926, pp. 1126-1127.

"More About Radio Waves,"

J.

Riley.

A further discussion on the principles of radio waves
(continued from the January issue), is given.
Included are
details covering electric and magnetic fields and their relation to each other.
Graphic illustrations help in bringing out the points under consideration.
Doctor Fleming's
explanation of these two fields is given, and the writer states
that much experimentel work must be done in order to
verify the statements made.
ELECTRON TUBE
TRANSMITTING SETS.

R344-3

GENERATORS;

TRANSMITTER,

Radio News. Feb. 1926, pp. 1128-1129. Crystal Control.
"Calibrating Receivers with Crystals," J. L. Reynolds.
The application of a quartz crystal oscillator in calibrating receiving sets, is outlined.
From the diagram presented, the writer shows how various definite frequencies
can be fed into a common antenna wire which in turn is
connected to the receiver under test. Trap circuits prevent
all but the desired frequency from
entering the receiver.
The method of mounting the crystal and cabinet used for
the entire layout,

is

pictured.

TRANSMISSION PHENOMENA.
13.
TRANSMISSION.
Radio News.
Feb. 1926, pp. 1139 ff.
PHENOMENA.
"Facts and Fallacies of Radio Wave Transmission "
Dr. J. H. Dellinger.
Prevailing ideas and theories concerning wave propagaon low and high frequencies are discussed by the Chief
the Radio Laboratory of the Bureau of Standards. The

tion
if

Heaviside-Kennelly

layer

and the experiments by H.

may

the Larmor theory,
Nichols and J. C. Shelleng

theory,

W.

lead to some definite conclusion on the
At present we are
;eal nature of radio wave transmission.
far from a definite solution,
says the writer.
i

fading,

R343-5-

all

HETERODYNE

RADIO BROADCAST.

SETS.

SUPER-HETERODYNE
DETAILS.

March

!

Today

this high standard of

is

The new AmerTran DeLuxe Audio Transformer

1926, pp. 580-592.

'Super-Heterodyne Construction," H. C. Weber.
The writer discusses the various component parts of the
super-heterodyne in turn. The function of the first deJr tube is
important, regeneration and proper high frequency bypass condenser being necessary for best results,
tie oscillator coils must be
correctly built, a good tube and
comparatively low plate voltage being necessary in this
unit.
Concerning the intermediate-frequency amplifiers,
He writer mentions the
respective advantages of air, and
iron-core transformers, preference
being given to the
latter.
Data on an air-core transformer for tuned input
and
output circuits are given. The second detector tube
nould have a comparatively low value of
grid leak.

actually puts the

development of the "audio side" ahead of existing acoustical devices.
Faithful amplification with natural quality over the entire audible
range is consistently obtained with this audio transformer. The new
tubes, cone speakers, and clear signals from the detector tube bring the
most satisfactory results in combination with the AmerTran DeLuxe.
significant that in 1926 the Amerunit in
is an essential

Tran DeLuxe

the finest set designs. One of these is
Before buildthe Best 5 tube Super.
ing this Receiver write us for complete

7V2 vo't power

information.
the receiving set of the future is
destined to be power operated the

American Transformer Company is now
offering two units of the finest type
especially adapted to the use of the

new

.

.

.

(3'/2-D

.

.

....

AmerTran Power
Trans. PF-45

Whether or not you

are

a set,
actually building
"

our

booklet
Improving the
Audio Amplifier" willprove
decidedly interesting. It
costs nothing and include*
the most advanced information made practical foryour
use by ourengineering staff.

AmerTran AF-6
(5-1)

AmerTran

.

AmerTran Power
Trans. PF-52

.

AmerChoke Type
854

....

and

supplies sufficient plate current, after
rectification, for the operation of the set.

AmerTran DeLuxe
2d Stage

The Power Trans-

stage and for the rectifying tube,

.

.

AmerChoke which

standard, and may be
the type of audio am-

former, also has filament supply windings for the power tube in the last

AmerTran DeLuxe
1st Stage

the

required.

plifier

As

tubes in the last audio
the AmerTran Power

These are
Transformer and
are strictly up to
depended on in
stage.

AmerTran AF-7

Ri

been maintained

manmore apparent than ever for radio has adopted each of
the advanced, dependable AmerTran Products as the leader of its field.

It is

RADIO WAVES.

Radio News.

for fine transformers that has

for over a quarter-century

ufacture

times before final delivery.

Rno.

AmerChoke. Type 854.

Products

Sold Only At
AmerTran DeLuxe
two types for

first

Authorized

and

second stages.

AmerTran Dealers

HOW TO BUILD Gerald M.Best's 5 TUBE SUPER J^
C
Complete InstructionswithAdditionalWorkingData. Reprinted from April 1926 RADIO
:

AMERICAN TRANSFORMER

CO., 178

Emmet

St.,

NEWARK,

N.

J.

Transformer Builders for Over Twenty-Five Years
Tested and approved by RADIO BROADCAST
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Stop Shifting Tubes

arm

NO TUBE

will do equally veil all the
things that must be done to give perfect reception. Special characteristics are
essential for Detectors, Radio

A traiv/former that really matcKe/

Amplifiers and Oscillators.

the cKaracteri/licf of the tube.

Myers Tubes are made and
marked specifically for the

3

A General

Frequency Amplifiers, Audio
Frequency Amplifiers, Hi-Mu

function they are to perform,
therefore they increase distance,

Iivftrunveat Product

improve quality and

enlarge the volume.

Don't Guess
Don't Match

The G.

Order the Exact Tubes
You Want.

I.

Made

by Pioneer Dfsigntrt and
Builders of Radio Tubes

Variable Audio

Type 01-A $2.00
Type 99 - 2.25

Transformer

AtyourdcalcTi,orwevillship,ptntpaid

(Type 101)

Myers
Radio Tube Corporation
Cleveland, Ohio

without a doubt the
most important radio
Is

development since the
industry became genep
ally popular.

Best
the knob until reception
the result

and sharpest

is

clearest

is

perfect

E. Owen, Bureau of Tests
and Measurements University of Oklahoma and Radio
Digest Technical wr ter
says, "I 6nd your apparatus
J.

Designed for use in any set in
the detector circuit, and any or

merely turn

It is easily adjustable

Buy on the Market

all

co-ordination between transformer

and tube; positive absence of any
signs of squeals and howls, perfect

two

stages

of

very excellent indeed.

my mind

more than

Audio

cation easily be used
novice.

reproduction.

Now

stages of amplification.

for the first time can

there

is

To

no better

audio transformer buy on
the market than your 2.1 to

Amplifi-

1

ratio

EUPHONIC at any-

thing near the price."

by even a

Better Tuning, the
booklet ice

B-T

BREMER-TULLY
MFG. CO.

2.2 to 1 $5.00

PRICE

4.7 to 1

At any

1.50

dealers otherwise send purchase price

you

5.75

532 So. Canal

St.,

Chicago,

111.

and

will be supplied postpaid

GENERAL INSTRUMENT CORP.
Manufacturers of "Bureau of Standards"
Variable Primary Condensers

477

This

i*

NEW YORK

BROADWAY

CITY

a good time to subscribe for

All

RADIO BROADCAST

Through your dealer or
Doubleday, Page

direct,

by the year only $4.00

& Company

ffoMMEL

Garden

<

it>,

New York

Listed as Standard

DEALERS BENEFIT

FROM OUP SERVICE AND REPAIR

Weather

LIGHTNING ARRESTERS
by Underwriters Laboratory

MADE OF MICA and MOULDED IN BAKELITK
SAFE-INDESTRUCTIBLE-RAINPROOF
A positive safeguard against static accumulation or lightning.
tached to your set

Can be

instantly at-

by means of Phosphor

bronze snapover clamps, or out-doors

EXCLUSIVELY

WHOLESALE

di-

rectly to your aerial or casement window,
for which purpose a suitable brass strap is

furnished.
direct
// your dealer cannot supply you, write

PITTSBURGH. PA.

929 PENN AVENUE

Ca ta I off 4- 6 6 *& is free
jr

to

dea lers

.

Tested and approved by RADIO BROADCAST

Department

to

B

MICAMOLD RADIO CORP.
Flushing

& Porter Aves.

Brooklyn, N. Y.
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R388. CATHODE RAY OSCILLOGRAPH.
Radio News. Feb. 1926, pp. 1132 ff.

OSCILLOGRAPH,
Cathode Ray.

RADIO PEP

"Special Cathode Ray Oscillographs," C. B. Bazzoni.
The cold and hot cathode ray oscillograph tube is dis-

cussed as to

its practicability in analyzing high frequency
In the cold cathode tube, voltages of 10,000 or
currents.
more are needed to produce an electron stream. A 110volt a. c. rectifier circuit to supply this voltage, is shown.
Due to the very great speed of the oscillations in a high
frequency circuit, it is impossible to see the line traced
on the fluorescent screen unless the end of the beam retraces its exact path many times.
Substituting a photographic plate means considerable complications in the
operation of the tube, since it must be inside the tube.
The French scientist, Dufour, designed the oscillograph here
described, with film and screen within a hollow chamber
attached to the tube, and with provision for exhaustion
The author discusses the
while the tube is in operation.
The hot cathode tube oscillofunctioning of this tube.
discussed
and
shown, it being more sensitive
graph is also
than the cold cathode tube according to the writer, because
is much less at the applied
of
the
electrons
the velocity
voltage of about 400. Other uses can be made of this

some

tube,

of

them being

B- BATTERY

ELIMINATOR
NO HUM
1^

NO TUBES

listed.

TESTING THE

RECEIVING APPARATUS.

Ri6o.

83

RECEIVER.
Feb. 1026, pp. 22ff.
lest Radio Receivers," H. Diamond.
used for testing the relative performances of
radio receiving sets consists of a radio frequency oscillator
Radio.

"How to
A circuit

and modulator, an audio frequency oscillator, and an
indicating device to determine the magnitude of the received signal in the set under test. The circuit diagram
The following tests can be made: Measuring disis shown.
tortion; obtaining variation of signal strength with waveThe method of
length: and determining selectivity.
operating the equipment is described. A typical curve
shows the variation of signal strength with wavelength.
K;

WEATHER AND

-.
METEOROLOGICAL
PHENOMENA.
RADIO BROADCAST. March
,

RADIO CONDITIONS.
1

"Can We

926.

pp.

5

58-562.

Forecast Radio Reception From the Weather,"
C. Jensen.
Evidence is presented to prove some definite relationships
between weather conditions and radio reception. The
general conclusions arrived at by the writer may be summarized as follows: i. Signal strength will be greatest with
settled weather conditions and transmission parallel with
the isobars; 2. Good reception may also occur at right
angles to the isobars unless a storm center intervenes between sending and receiving stations; 3. Static is most
noticeable as a storm area approaches, the crashing noises
being audible for several hundred miles, and the hissing
noises prevailing only in the immediate vicinity of a "low";
4. Fading is much less troublesome in daylight than at
J.

night; 5. Fading is much more noticeable in unsettled
weather than when transmission is parallel with the isobars
along the ridge of a "high". Charts and curves are presented to substantiate the above statements.

WAVE

WAVE FRONT ANGLE.

Rii3.o.

PROPAGATION.

Feb. 1926, pp. 0-17.

QST.

"Horizontal Reception," R.

S.

Kruse.

Measurements made by Dr. G. W. Pickardon horizontal
and vertical field intensities of waves in the 3.5-4 and 7-8
megacycle band (80 and 40 meter bands), show that the
wave after traveling some 20 to 30 miles, becomes horizon-

Buy no more

the vertical component giving a relatively small inten-

tal,

The
sity when compared with the horizontal component.
author presents the fundamental theory of electro-magnetic
and static fields and the operation of the original Hertz
He gives data on the ratio of horizontal to
oscillator.
vertical intensities of the short waves, collected from a great
observations
made during the summer of 1925.
many
The earth's magnetic field apparently had no effect on the
measurements as stated. The horizontal type antenna, as
pictured and described, is recommended for short-wave
Other types of antennas tried, and circuits
reception.
used, are also shown, with remarks as to their effectiveness

the unlimited supply of cheap, dependin your house-

USE
able electricity right at hand
lighting circuit.

This can be done with permanent satisfaction
with RADIO PEP.

in these particular tests.

ELECTRON TUBE RECEIVING SETS.

R343.

Feb.

QST.

"Short -Wave,

A

F. J.

1926,

pp.

18-22.

Plug-m-Coil,

Receiver

RECEIVER,

Short-Wave.
Design,"

the FIRST eliminator to completely solve the problem, as it is the only one

RADIO PEP

Marko.

short-wave regenerative receiver of the plug-in-coil
Three coils are used to
type, is described in detail.
cover the three bands commonly used by the amateur stations at present, although the coils have overlapping waveThe
length curves when used with the condensers specified.
coils are wound on skeleton frame forms thus reducing the
dielectric losses.
The operation of the receiver and detailed analysis of the various parts that govern good reception, such as proper grid leak and condenser values,
r. f. chokes, size of wire, antenna characteristics, etc., are
described.
Three calibration curves of the receiver show
location of stations

on the

TIC CELLS, replacing tubes and doing away with
all

ALTERNATING CURRENT SUPPLY. ELIMINATORS,
Feb. 1926, PP-_ 23-32.
B Battery.
"Battery Substitutes," R. S. Kruse.
B battery substitutes may be more economical, more
convenient, or give superior performance than dry or wet
batteries, according to the author.
Using five different

135

battery elimina-

For 110-125

FILTERS.

ELECTRON TUBE RECEIVING SET.

PER-

the outstanding char-

RADIO PEP.

are called for by the modern sets and
it year after year without
volts, 60-cycle alternating current.

Send for particulars and name of

"Filtering the Synchronous Rectifier," Chauncy Hoover.
A brief description of a filtering problem encountered in
with a synchronous rectifier, is presented.
Several arrangements of condensers and coils were tried by
the writer and are shown in the diagrams.
The finally
adopted system was chosen since it gave very good filtered
direct current when measured with an oscillograph.

our nearest

connection

R343.

VOLTS

POWER

tubes; here you get
weakening.

were tested. The results are given here. Circuit
diagrams and photographs of these eliminators tested,
are shown, and information is presented concerning the
particular behavior and operating characteristics of each.
FILTERS.
Feb. 1926, pp. 35-36.

and

acteristics of

tors

QST.

or four cells overloaded will not give

MANENCE

QST.

R386.

the familiar tube troubles.

Two

34

many B

is

made with EIGHT PERFECTED ELECTROLY-

dial settings.

types and makes of receivers,

B-batteries!

dealer.

Money back

*West 42nd

RECEIVER,

Radio.

Feb. 1926, pp. 1 5ff.
Non-oscillating.
Non-Oscillating R. F. Circuit," Charles H. Smith.
A five-tube tuned r.f. receiver, using split wound coils
to reduce interstage coupling, and high resistance wire for
the primary, is illustrated and described.
Constructional
details, and method of operating the set, are outlined.

"A

33

ft

PEP MFG.
Street

Tested and approved by RADIO BROADCAST

Price

$38.

guarantee.

CO., Inc.
New York
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AMATEUR RADIO,

AMATEUR RADIO.

R545-

Experiences

screw machine

in.

RADIO BROADCAST. March 1926, pp. 547-551.
"A Man and His Hobby," E. E. Horine.
The ever interesting and fascinating hobby of the "ham"
who constructs his own inexpensive transmitters and receivers with which he communicates to fellow amateurs

AMPLIFIER

everywhere on earth,

his language, his philosophy, his
quick adaptation to new developments in radio as they are
made, are graphically portrayed by the writer in giving the
Photostory of Colonel Foster's experiences as a "ham."
graphs of several short-wave transmitters are shown.

products

R384.

i

WAVEMETERS.

.

WAVEMETER,

Feb. 1926, pp. 390*.
"Calibrating Your Wavemeter
J. M. Clayton.

QST.

brass

A crystal oscillator circuit, shown and described, is used
purposes of calibration. While the crystal is oscillating,
the frequency of the oscillations is said to remain constant,
irrespective of capacity values, the watts output, however,
A large number of harmonics are generated, and
varyi'ng.
these may be detected either using an oscillating receiver,
or better, an auxiliary Hartley generator circuit with grid
milliammeter indication. The method used in calibrating
a wavemeter, using whole and fractional harmonics, is
described in detail.
Companies furnishing quartz crystals
are listed.
EDUCATION;. TRAIN INC.

DISTORTIONLESS

AMPLIFICATION
Equip your set with a
Amplifier and enjoy

ENGINEERING,

Feb. 1926. pp. 44-45.
Radio.
S. Kruse.
writer gives his personal opinion of radio engineering
as a profession.
His views are shared by other engineers
who are prominent in radio, as stated. A general engi-

QST.

clips,

condenser and transformer

parts, etc.,
BRASS assures econo-

my

of.

Crystal,"

for

Royo.

For plugs, jacks,

Calibration

From a Quartz

in quantity pro-

radio.

"Entering Radio Engineering," R.

volume

The

SHORT-WAVE SYSTEMS.

Radio.

Feb.

It

the right

also gives

electrical

conductivity and the

mechanical accuracy
essential to proper op-

eration

and

of radio sets

parts.

Get tone, clarity and
you never thought

Equipped -with
farts

SHORT-WAVE,

Dejur

Eiffel Tower.
"The Eiffel Tower Short-Wave Transmitter," L. Jacquet.
The short-wave transmitter (3333-1874 kc. or 90-160
meters) used a. the Eiffel Tower, Paris, is described.
It
employs a new circuit designed after the principle of the

Sockets of Genuine Eakelite and take
standard or new
tubes.
Built

stated that parasitic oscillations,
coils, are not enthe circuit very stable when in

with .01 Bakelite Impregnated Mica
Condensers and Dejur Resistors.

and photographs

No bus in bar wiring. All metal strip
connections are rivited.
No screws,
nuts or bolts to work loose.

pp.

1926,

push-pull amplifier.

It is

loff.

UX

which would necessitate the use of choke

duction.

Jur

REAL

Fits in the audio
possible.
side of any set.

neering course supplemented by specialized study and research in high frequency phenomena, are requirements for
the grade of radio engineer, according to the writer.

R4O2.

De

countered, thus making
A schematic circuit diagram,
operation.
of the station, are shown.

R592.

DEVELOPMENTS

IN

GREAT

BROADCASTING.

BRITAIN.
IN ENGLAND.
Radio.
Feb.
i iff.
1926, pp.
"
Broadcast ing in The British Isles," H. de A. Donisthorpe.
A list of high and low powered broadcasting and relay
stations of the
British Isles,
including locality, call
The system employed in
letters, wavelength, is given.
England in operating these stations for the benefit of the
A map is given showing the distribupublic, is described.
tion of these stations.
R342.5.
Radio.

POWER

AMPLIFIER.

Write for Catalog of Dejur
Parts

*De>TuR PROPUCTS

POWER AMPLIFIER.

Feb. 1926 pp. i7ff.
"A High Quality Power Amplifier," H. W. Armstrong.
In the author's opinion, there is room for improvement in
the audio stages of most amplifiers when the question of
distortionless amplification is considered.
A two-stage
amplifier, utilizing choke coil and resistance coupling, with
rectified a.c. as a source of power for the plates, is shown.
The first stage employs a high-mu tube, the second a power
tube which feeds the output energy to the loud speaker
through a transformer. A complete list of parts necessary
for construction is added.
When connected to any good
receiver, distortionless amplification with considerable increase in volume is promised by the author.

R333-

Sold by all Dealers
Get the Genuine

ELECTRON TUBES. THREE

^The

World's Urqest Manufacturers of RheoslaU

Make any Good Receiver

*

BETTER

:

C.E.MFG.CO.
Providence
R.I.

ELECTRON TUBES,

ELECTRODE.
Radio.

COPPERS
BRASS
RESEARCH
ASSOCIATION

Feb.

1926,

pp.

19-21.
Transmitting.
"Transmitting Tubes," Lieut. J. B. Dow.
General Electric and Western Electric transmitting tubes
of various sizes and output values, are depicted.
The
G. E. tubes normally employ thoriated filaments, whereas
the W. E. tubes have oxide coated platinum filaments.
The W. E. tubes are more critical as to filament temperature and therefore not as safe because of release of gases
within the tube at the higher temperatures; but they have

ACCUSTI-CONE

life, when properly burned, than the thoriated filatubes, according to the writer.
Grid-plate characteristics of several of the tubes, and data of most of the

a longer

25 Broadway,

ment

New York

transmitting tubes manufactured by these two companies,
are given. Several G. E. kenetron rectifier tubes and data
covering these, is also included in the article.

Ri34-75.
Radio.

SUPER-HETERODYNE ACTION.

SUPER-

Feb. 1926, pp. 29-31.
HETERODYNE.
"Super-Heterodyne Suggestions," L. W. Hatry.
The super-heterodyne, although only six of the tubes are
actually used in the eight-tube variety for amplification purposes, is superior to a six-tube tuned r.f. receiver, because it

more selective, more stable, and easier to operate, states
the author.
A large loop is recommended as an energy
collector rather than a small one.
Questions regarding
regeneration, addition of intermediate-frequency transformers, proper bypass condenser values, proper use of the
energy from the oscillator tube, shielding of the set to
prevent undesired pick-ups, etc., are discussed at length.
is

Ri

13.

TRANSMISSION PHENOMENA.

POLARIZED

Radio.
Feb. 1926, pp. 34ff.
WAVES.
"Polarization of Radio Waves," E. F. W. Alexanderson.
Tests on three types of radiators to explore the propagation characteristics at different wavelengths of radio waves,
have been in progress at the General Electric Company's
i.
experimental plant. The three types of radiators are

The

SEND FOR
New No.

739 Circular describing

and Brunswick sets
Order from Dealer

Jewell Electrical Instrument Co.
1650 Walnut St.
Chicago
Making Good Instruments"

vertical

antenna oscillating at a harmonic

The

horizontal antenna with an overall diin the middle through a transmissions line; 3. The series and horizontal loop. The
radiation from these antennas is projected at a high angle.
From the data obtained through an extended series of tests,
it appears that horizontally polarized radiation is
superior
to vertical radiation.
With the aid of a unique laboratory
model, which the writer describes, the theory of wave
propagation, vertical, horizontal, and eliptical, may be
shown. A difference in velocity of these waves probably
causes many hitherto unexplained phenomena.
2.

mension of one-half wave fed

voltmeters for Radiola, Victor

'*26 Years

straight

frequency;

special

j^
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pTROMFHCTORYTOYOV
Full floating 19 inch cone
powerful unit, worth $25 in a store;
save by getting it direct from manufacturer

for

only

^^

i
Superior to any
at
Speaker, any price
MONKY BACK WE DO NOT
PROVE IT ON YOUK SET
II-'

Reproduces all high and low tones,
true and natural.
Beautiful

cone,

dust proof wall

Packed to go anywhere.
Remember you have a free trial.
unit.

We

take

all

the risk.

You

don't.

Fully guaranteed.
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Accusti-Gone

*

Laboratories
Church Street, New York, N.

Y.

RADIO BROADCAST ADVERTISER

85

BOOK REVIEW
A

Book

aradon

Both Radio

for

Enthusiast and Engineer
TALKS ABOUT RADIO.
Published by Hodder
don; in

New

Company.

By Sir Oliver Lodge.
Sr Slougbton, in Lon-

^^^

York by George H. Doran and

259 pages.

$2.50.

I

CONDENSERS

ECTROSTATIC

OF IMPORTANCE TO RADIO ENGINEERS

you ever visited a huge industrial
accompanied by a well informed
and interesting guide? At one point,
plant,

HAVE

the guide goes into considerable detail
about a particular operation in the plant which
seems to interest him especially. Other parts
of the factory are hurriedly skipped over through
lack of time.
But altogether, a two-hour visit is

very interesting and profitable.
Sir Oliver Lodge's treatment of the subject of
radio in his recent book, Talks About Radio, is in
somewhat the same manner. Here and there,
Sir Oliver makes clear as crystal certain phases of
radio communication which most writers neglect,
and he neglects those things which most writers
treat in detail.

The

spirit in

which the book

is

written

is

indi-

cated in the writers preface which states: "This
is a friendly rather than an ambitious book.
It
is a message of greeting to the great army of

amateurs and experimenters, from one
always enthusiastic about ether waves
did some pioneering work; and who now admires
the remarkable progress that has been made by
others.
May they all take it as conveying the
author's good wishes, combined with a hope that,
in the diversity of these gossipy chapters, each
wireless

who

may

find

something acceptable, something
worthy, of his or her interest."
The publisher's statement, appearing on the
paper cover, to the effect that "Sir Oliver Lodge
puts at the command of the amateur and professional alike all the benefits of his study and
research in the science of the air," seems quite
inaccurate and exaggerated.
doubt whether
all the salient points of Sir Oliver Lodge's vast
knowledge of radio are presented in the book's

We

259 pages of text, and we question the accuracy
of the statement that the book deals with the
science of the air.

The book

divided into three parts, each conThe first part
deals with radio in general, the general phenomenon involved in the propagation of electromagnetic waves, radio's early history, and with
the contribution of physicists and scientists
sisting of

is

about ten chapters.

whose work

appreciated by only a few, and
Sir Oliver
deplorably forgotten by the many.
Lodge reveals himself as much philosopher as
is

scientist.
His text is steeped with appreciation
of the social significance as well as the scientific
He deals frankly
importance of the radio art.
with his contemporaries, as indicated by the

following quotation:
"Before 1896, the public
(radio's)

possibilities;

1896, in spite of the

and

knew nothing of its
some time after

for

Mar-

mysterious and almost
incredible; and still knew nothing about the
early stages.
Indeed,
scarcely suppose that
Signor Marconi himself really knew very much
about them."

thought

it

I

Maintaining aloofness from considerations of
circuit design, the second section of the book,
under the title, "Details that Make for Efficiency, "discusses with a clearness of presentation
the factors of capacity and inductance, the proportioning of coils, phase differences in coupled
circuits,

and the use of iron

The studiousness with which
tails

are avoided

is

Wireless

Specialty Apparatus

Company,

following extensive

specialized development, presents a complete group of condensers of

FARADON QUALITY
INTERFERENCE

for BY-PASS, FILTER, BLOCKING, and
ELIMINATION application. Design and Manufacturing Equipment

permits meeting

SET MANUFACTURERS' SPECIFICATIONS
In both capacitance and voltage requirements. Regularly Produced.
In units and in gangs, incased or plain, with fixed terminals or flexible leads to suit particular equipments.

Complete data and quotations will be furnished promptly upon receipt of advice as to just what is desired.
Inquiries are requested.
19

YEARS SPECIALIZATION IN THE RADIO FIELD

Wireless Specialty Apparatus
^\

Jamaica Plain

Company
f

Boston, Mass.

not subscribe to Radio Broadcast? By the year
only $4.00; or two years, $6.00, saving $2.40. Send direct to

Why

Doubleday, Page

& Company, Garden

City,

New

York.

eloquence of Sir William

Preece and the demonstrations by Signor
coni, the public

The

in

transformers.

constructional de-

indicated by the fact that

BAKELITE

for

Radio Parts

The use of Bakelite parts in the set you
buy or build, will insure you against inferior reception through defective insulation.
Write for booklet 29.

BAKELITE CORPORATION
247 Park Ave.,

New

Chicago Office: 636 W. 22nd St.
LTD., 163 Dufierin Street, Toronto, Ontario, Canada

York, N. Y.

BAKELITE CORP. OF CANADA,
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DIAMOND-WEAVE
(TRADE-MARK REGISTERED

Aug.

4, 1925)

SICKLES
Sickles Coil Set

No ISA

Roberts

for

Coils for

Circuit, designed
set

the

scientific

and Hoyt

ISA Roberts Circuit

7.50 set

20

Craig Circuit

4.50 set

19

Acme

4.50 set

8

Knockout Reflex

25

"Aristocrat" Circuit

Circuit

capacity.
There are Sickles Diamond
Coils for all leading circuits.

10.00 set
8.00 set

Send for

The

F.

Sickles

pression for the inductance of a coil so as to give
that inductance a maximum value for a given

...

Expressed as a length, the capacity of a vertical
wire is just about one-twentieth of the height of
the wire."

Obviously Sir Oliver Lodge is speaking down
when he reaches a conclusion of
this kind, but, in each case, he follows up with
much greater accuracy and detail, presenting all
to his audience

the essential calculation for efficient coil sizes,
in

oscillatory

circuits.

Weave

Throughout these pleasant excursions into the
radio art, Sir Oliver Lodge clothes his thoughts
in a delightful, unadorned, and crystal-clear style
of writing.

We

believe he accomplishes his oband familiar con-

jective in creating a friendly

doubtful just exactly
purpose is. No radio enthusiast can read the book without profiting, and no
engineer will fail to find sections which express
his understanding of one point or another more
aptly than he has seen it expressed before. On
the other hand, if you attack the book with a
tact, but,

Sickles Co.

Union Street

SPRINGFIELD, MASS.

beyond

this, it is

what

his general

more

definite objective,
be unsatisfied.

you

it is

quite possible tha

will

EDGAR H. FELIX.

Radio Battery Chargers

*

Best by Test

-

...

is
that it
length of wire
equals the length of wire employed multiplied by
three times the number of turns" and, "We can
estimate the capacity of an antenna by eye.

antenna capacity, and damping

descriptive catalog

W.

132

of

These refinements of design and construction result in low distributed capacity, low dielectric losses and large
range of frequency with small variable

4.00 set

Hoyt

specifically de"Aristocrat" Circuit,
is

Coils.

$ 8.00 set

Browning-Drake

21

21, 1923)

well-known characteristics

24

Reflex

new

Circuits

Compactness of form, rigidity of construction, and the supremely efficient
Diamond-Weave method of winding are

COIL PRICES
No.
No.
No.
No.
No.
No.
No.

No. 25

To the non-mathematical mind, the
would have at least greater interest than
the usual mathematical treatment because his
reader.

section

already very popular.

efficiency.

Lodge has the
happy faculty of carrying the imagination along

conclusions are frequently crystallized in such
basic expressions as "A remarkably simple ex-

Coil Set
signed for the

highest standards of

this section is a real pleasure.

For the "Aristocrat,"
Browning-Drake, Roberts,
(Patented Aug.

"Aristocrat"

upon new

third section deals with calculations for

COILS
Our
Sickles

The

amateur constructors. For a mind accustomed
to reasoning with mathematics as its foundation,

with his figures so that the significance of each
formula, and how it is derived, is conveyed to the

Craig,

Circuit, containing our new centertapped N-P Coil. Price $8.00.

there are only three illustrations in this section
of the book.

CUBA'S SUGAR-MILL

,

minus bulb

BROADCASTER

east of Rockies

Your dealer can

get

it

for

DROADCASTING
D
programs

station 7 SR of Flia, Cuba,

you

transmits test

THE ACME ELECTRIC & MFG. CO.
1410

Hamilton Avenue

ard Time,

Cleveland, O.

BROADCAST

from

Salvador

licensee of the station.

AT HOME
LEARN THE THE
CODE
OMNIGRAPH

"Just Listen

The Omni-

traph will do the Hacking."

with the

OMNIGRAPH

Automatic Transmitter will teach you both the Wireless and Morse Codes

right

home quickly, easily and inexpensively. Connected with Buzzer, Buzzer and Phone
will send you unlimited messages at any speed, from 5 to 50 words a minute.
THE OMNIGRAPHisnot an experiment. For more than 15 years, has been sold all over the world

ln y ur ow|n-

or to Sounder,

it

it

OMNIGKAPH used by several Depts. of the U. Govt. in fact,
of Commerce uses the OMNIGKAPH to
the
applicants applying fora Radio license. The
OMNIGRAPH has been successfully adopted by the leading Universities,
Colleges and Radio Schools.
Send for FREE Catalogue describing: three models. DO IT TO-DAY.
THE OMNIGRAPH MFG. CO., 1 SIC Hudson St., New York City
with a money hack guarantee.

The

is

S.

test all

l)i-]. t.

If you

own a Radio Phone set and

don't

know

the code

Are Tou a Radio
WE
want Radio Dealers

teresting proposition for

you are missing moat of the fun

Dealer?

to get in touch with us as we have an inthem in connection with Radio Broadcast

Magazine.
Radio Broadcast is read by a class of readers who have money to spend
on radio. The majority of them are radio constructors, they are buying
parts and building sets all the time.
They are always experimenting because radio is their hobby.
Write us for our Dealer's proposition and information on how Radio Broadcast will create sales for your store.

'Broadcast,

Garden

Qity,

7s[.

every Tuesday and

at 8:30 P. M., Eastern Standaccording to a letter received by RADIO

Thursday evenings

T.

Tested and approved by RADIO BROADCAST

C.

Rionda,

The power used by

the
the

Cuban station is 500 watts, and request has
been made by the owners that listeners who hear
this station write and inform the engineers
whether it interferes with the transmissions of
any American broadcaster, which, of course, is

contrary to the wishes of all concerned. The
Cuban Government has authorized transmissions

from 7 SR to take place on a frequency between
833 and 1500 kilocycles (200 to 360 meters).
At the time of writing, the frequency decided
upon was between 1000 and 1034 kilocycles (290
and 300 meters). This station is located at
Central Elia, Flia, Cuba, in a sugar mill that
"
produces 75,000 tons of sugar a year; In a sugar
mill," as Salvador C. Rionda puts it, "that is at
present helping the consumers in the United
States in receiving cheap sugar, notwithstanding
the duty of ifa cents per pound that is paid to

your Government for every pound of Cuban
sugar entering the United States."

By referring to the list of Cuban broadcasting
stations in RADIO BROADCAST'S booklet of foreign
broadcasting stations in the February number of
the magazine, it will be seen that very few employ as much power as does 7 SR. The majority
in fact, employ considerably less than 100 watts.

RADIO BROADCAST ADVERTISER
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CANADIAN STATIONS
USE THESE WAVELENGTHS
of frequency bands emDominion Government is

list

following
THE
ployed by the

S-C KIT

compiled from a list recently printed in a report
of the Radio Division of the Department of

Marine and

Fisheries.

includes those bands

It

used for broadcasting purposes in addition to
those employed for ship work, commercial
purposes, etc.

AMATEUR EXPERIMENTAL AND EXPERIMENTAL
METERS

W.

C.

.

.

.

.

KILOCYCLES

4.6910
18.7

to

21.4

37.5

to

42.8

75.0
120

to

85.7

"

(c)

50

tO

170

to

I

The famous S-C Receiver is now offered
exclusively by Silver-Marshall, Inc., as

64,0001056,000
16,0001014,000
8000 to 7000
400010 3500
2500
2OOO tO
JOO

5.35

200

a complete, Armstrong licensed kit, including all parts necessary to build this
remarkable set in a few hours time.

Behind the S-C Receiver is the reputation of Popular Radio Laurence Cockaday McMurdo Silver. And behind
each and every part stands the pick of
radio manufacturers Belden Mfg. Co.
Central Radio Labs. Polymet Mfg.

I

I.C.W. and

Phone
(c)

.

1

80

i,

For Trans-Canada Amateur Relay

750 to

Work

1,665

Only.

Co.

Poster

METERS

KILOCYCLES

200 to 545

1500 to 550

Co.
What
could be demanded

200
600 to

.

.

.

PRICE

better guarantee
or offered?

KS * 59

SENSITIVITY

MEASUREMENT!

1500
i,

Silver-Marshall,

Licensed under Armstrong U. S. Patent No. 11113149, Manufactured
by Tresco. Exclusive Distributing Ageuts: Silver-Marshall, Inc.

KILOCYCLES
.

Co.

dising

SHIP SERVICES

Phone
Other

&

Thordarson Elec. Mfg. Co.
Yaxley Mfg. Co. and the S-C MerchanInc.

BROADCASTING

200

50010250

(Includes Radio Direction

Finding, Radio Beacons)

2100 to 2800

142 to 107

COMMERCIAL

4222 WrightwoodAve., Chicago, U.S. A.

METERS

Beam work
Point-to-

KILOCYCLES

21.2 to

The

Silver-Marshall Laboratories have perfected a new and radical method of transformer
measuring that insures an unbelievable degree
of selectivity and sensitivity to weak signals.
All 210 long wave interstage and 211 tuned
transformers are now measured by this remarkable system. Priced singly or in matched
groups. $6.00 each.

I4,OOOt0285O

103.3

point
work

940

.

to

319 to

1900

158

Point-to-

For those experimenters desiring to avail them-

point,

S-M transformers
be measured and matched at 50c each. All
other makes at $1. each, when returned accompanied by remittance.
selves of this special service,
will

long range

and trans- 2850
atlantic
work
4000
.

To Roberts Knockout Fans
Do you know

that we have published two
books on the Rob:rts Knockout Receivers?
One is a treatise containing all the articles
printed, and the other is just one article
with complete blue prints on how to build
this wonderful receiver.
Price one dollar
each.
Write to Booklet Dept., Radio
Broadcast, Garden City, N. Y.

3400

105 to

88

to 25,000

75 to

12

to

the activity of the direction service
carried on by the Dominion of Canada, the
above mentioned report tells us that the number
of radio

compass bearings given during the year

.

Canso,

Nova

Scotia

....
.

Paul Island, Nova Scotia
Cape Race, Newfoundland
St.

John,

New

.

Brunswick

Pachena Point,

British

Columbia

Literature on latest
improved 1 to 6 tube modIs, new low prices, testimony of
isers and SPECIAL OFFER. Write:

MIDWEST RADIO CORP'N

If It's

1145

They

3050

practicing because you learn so quickly. Even
though you have failed with some other instrument, you can learn the Buescher Saxophone.
And it will make you the most popular person
in your set. 6 days' free trial in your own home,
any instrument. No obligations. Easy terms if
you decide to buy. Send now for beautiful free
literature. A postal brings liberal proposition.

Play It
We give 3

I'irmefr Bvild-rg of S>la

40G-W E.ath St. Cincinnati. O.

17.445

Our own Naval Communication
nished during the past year
bearings to 64,497 vessels.
r

West Jackson Blvd.

2875
2923
1804
"547
4101

PowertulNewMulti-

TOTAL

RADIO
GETS'EM
COAST
S>
- COAST

Your Dealers

YauCan

STATION

St.
jutperftirm seta three times as costly.
Many bear foreign countries. Radio a
most amazine values in unconditionally
guaranteed, factory-built lung distance
Beta let testimony of users convince you.

Parts at

Service fur-

<

'

a Buescher Saxophone

free lessons with each new instrument
start you. Teach yourself. It's great fui

Address:

137,592 compass
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Inc.
Chicago

RADIO FANS, a one-year's subscription to Radio Broadcast
Consider thi
will cost you four dollars, two years six dollars.
expenditure as being a necessary investment on your part for
the future development of your own knowledge of Radio.

1923-24 was as follows:

Yarmouth, Nova Scotia
Users everywhere repoi
programacoaet to coast on loud speaker;

S-M

SILVER-MARSHALL,
846

To show

Chebucto Head, Nova Scotia
IATEST "COAST TO COAST" FULIY GUARANTEED

See

Buescher Band Instrument Co.

1522Bocher
)

Block

(1>

Elkhart. Indiana
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SILVER COCKADAY
"z/Tll

WaVe

W
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K.liAiJJcK.0
JK1 1 Jc
1

Receiver'

1C? 1C

1

Radio Rotary Meter

*

Arthur Burrows on

the Inter-

national Tests

LTHOUGH

A

4-Tubes
Designed by

Single Control
Silver,

engineering staffs of the seven
manufacturers listed below.

Sponsored by Popular Radio Maga.
Endorsed and described
by Radio News, Radio Engineering,
Radio, On The Air Magazine, Chris.

.

Science

tian

Monitor and Newspa-

pers throughout the country.

.

.

.

The new S-C

Receiver is presented to
the Set-Builder with an astounding
introduction that is his best assurance

of a performance that will live

up

to

promise.

our thoughts are probably

inclined toward the next Inter-

Radio Broadcast Tests than to

national

Cockaday, and

the

zine.

more

*

those of last January,
letter

we

feel

warrants publication

sure that this

in these

columns

so long after the conclusion of the Tests.
The series of local tests Mr. Burrows refers
to in the early part of his letter are those

ence by heterodyning,

etc., is

causing

New

hair-line

S-C Features

selectivity.

The S-C

Easily

S-C assembly

Assembled

A

and prevents error. With only
a screw driver and a pair of pliers,
even an absolute novice can assemble
the S-C perfectly in a few hours.
sired,

Represented Manufacturers:
Belden Mfg. Co. S-C Wiring Harness
Central Radio Laboratories Centralab
Resistance

Polymet Mfg. Corporation Fixed Condensers, Leak, and Leak Clips
Poster & Co. Drilled and Processed
Front Panel and Drilled Sub-Panel
Variable ConSilver-Marshall, Inc.
densers,
Sockets,

Coil Sockets, Coils, Tube
Vernier Dial, Mounting

Brackets

Thordarson Elec. Mfg. Co. R2OO
Power Transformers
Yaxley Mfg. Co. Rheostat, Jacks,
Switch

Send

a.

complete

line

of Radio Meters.

"HOTT Meters for

Radio"

last

Many

mile"

thanks for the advance proof of the

article for the April issue of RADIO BROADCAST
and for your kind remarks regarding our efforts

We

did all within our power to
the tests successful particularly as our
European stations had already committed themselves to a series of local tests.
In future tests, the American organizers may
rely upon our hearty collaboration, provided
there is evidence that all concerned will take the
matter seriously.
In other words, we are keen
in helping forward all organized effort to widen
this side.

make

for

mere

My

SOCKET
Will rid your set of those squawks,
howls and frying noises. They prevent cloned circuit absorption of curof circuits,
rent, inter-coupling
feedback and undesirable capacity.

THEY MAKE ANY CIRCUIT more
stable and sharpen tuning, resulting
in purer and clearer tones with more
volume particularly on distant
stations.

we have no time

broadcasting knowledge, but
stunts.

own

personal view is that the greatest
in the relative failure of this year's
tests, is the multiplication of freak sets in which
distant reception, irrespective of quality, is the
sole object.
Many of these sets are not only a
public nuisance by reason of the distressing howls
which they radiate, but, collectively, screen their
localities against favorable reception by the
radiation of inaudible frequencies.
I am not a radio mathematician and, therefore,
these personal comments should be treated with
factor of

At atttlealers 75c each
Sent direct if your dealer cannot
supply you.

all,

reserve, but I do know definitely how much
easier it is to receive distant European stations
which are transmitting specially for test purposes at hours when the possessors of radiating
receivers are in bed.
I
employ no reaction (regeneration) for our
work here.

Very truly yours,
A. R. BURROWS,
Office International

AIRGAP PRODUCTS CO. MFR.
Newark, N.

This

1*5

a good time

i

Q

188 N. J. R. Rd. Are.,

f*Y".

J.

to subscribe for

RADIO BROADCAST
Through your dealer or

direct,

DOUBLEDAY, PAGE & CO.

by the year only $4.00

GARDEN

CITY,

NEW YORK

MRC STATION LOG AND
WAVE LENGTH FINDER

de Radiophonie,
Geneva.

Now

ettn easily
v
#t<rtfon iton want to

m-t to ejrctrtly the
<in>ti(lj *liiipllf>!ng t

adjust your
heat:

wavelength of th*

Chicago

Radio and

S-C Merchandising Company
65 E. Jackson Blvd., Chicago

Herewith please find 25 cents for which
send me the hand-book of the new S-C

Four-Tube Receiver

ma^es

for booklet

Itgets
that

Director,

Address

HOTT

much

SIR:

S-C Merchandising Company
65 E. Jackson Blvd.

Boston, Mass.

National Distributors

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

Get the hand-book at your radio dealer's,
or clip the coupon and send 25 cents to

.

BURTON-ROGERS CO.

Editor,

on

a marvel of simplicspecial, multi-color wiring harity.
ness eliminates soldering, unless deis

coil volt-

the time these remarks appear.

is

to any standard cabinets,
tubes, batteries or eliminators, and to
practically all installation conditions.

unique grange precision, moving

26 Brighton Ave.

Prossibly some system will have
been put into operation to improve the
chaotic condition on some wave bands by

adapted

.

is a

meter, made specially for the Radio Service Man,
Dealer and Owner.
It will make all tests neces*
sary on Radio Receiving Sets, tubes, batteries and
eliminators.
It
is rugged and will last a
battery
lifetime, yet will retain its extreme accuracy.
is
and
accidentOperation
simple
proof.

trouble.

Perfected single control
Unlimited
wavelength
range
Extraordinary
volume Quality unsurpassed and

Name.

This

which have been conducted to find some
plan whereby interference may be mitigated
in the European ether.
There are now well
over a hundred broadcasters in Europe with
about half as many separate wavelength
channels, most of the stations being in the
western half of the continent, and interfer-

the

Weather

MR.WeJENSEN'S
Forecast Radio

article

entitled

"Can

Reception from

the Weather," in the March RADIO BROADCAST, was the cause of considerable comment all over the country. Many prominent newspapers reprinted much of Mr.
Jensen's material so interesting was it
J^

Tested and approved by RADIO BROADCAST

Cfcn
size.

be placed either above or below any dial not over 4 Inches
Very simple to attach; no tools needed.

MADE OF HIGH UKADK BRISTOL HOAKD
Sent Postpaid 25ceach or 3 for 50c Stimps
533

Bush

MUELLER RADIO COMPANY
St.

in

nti iccepie*

Toledo, Ohio
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considered.

who

is

readers

Professor

Eugene Van

89

Cleef,

well-known to RADIO BROADCAST

by virtue

of his contributions to this

ANNOUNCING

magazine, disagrees with Mr. Jensen on
one point. Here is his letter.

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

Editor,

for$10
If

will

you

assemble

SIR:

was very much interested in Mr. Jensen's
March RADIO BROADCAST. With
some of his points am in accord, but in his opI

it

yourself

The New

FROST-RADIO
GEM-JAC
The Jewel of all Radio Jacks

article in the

1

(All parts supplied)
Don't pay $35 for a cone
speaker when you can assemble one yourself for only #10
and a few hours .ime. We
send you all the parts including special complete cone
unit; also a hlue print and
directions
for
assembling.
Everything is made as simple
as A B C. Any one can set

I

^A

A_

wf

V4^HV

r

'

Very truly yours,
EUGENE VAN CLEEF.

this splendid, supersensi& P ea 'cer '" a ^ew '"'

up

~*=^>

position to my theory relative to right-angled
crossing of isobars versus strong reception, I
am inclined to believe that he is misinterpreting
weather maps. It will not be possible for me to
run a series of observations at once to show the
validity of my assertions, but I may be able,
through the cooperation of the Storm-O-Guide
Club, to carry the matter further.

ve ' out*

Wy

teresting hours and actually
save $25. And there's absoYou can get
lutely no risk.
instantly if you are not completely

your money back

Radio in Canadian Hospitals

satisfied.

Stands 18 inches high
This speaker stands 18 inches high, complete in every
a wonderfully natural tone, not to be
It gives
compared with the tinny, megaphone sound of the ordinary
bom speaker. With this new cone speaker you can shut
The only reason we are
your eyes and believe it's real.
able u ">akc this astonishing offer Is because we save the
labor costs and dealers' profits by dealing with you direct.
detail.

Send no money

Simply send name and address for the complete outfit.
brings package, deposit only $10.00 In full
If
not entirely satisfied simply return parts
payment.
within ten days and your rroney will be instantly refunded.
Never before has a better radio bargain been offered.
These speakers are selling fast.
Write at once if you
want one.

When postman

SCIENTIFIC RADIO LABORATORIES
Dept. 25

254 West 34th

New

St.

York City

RUDYARD KIPLING

FROST-RADIO

Worcester, Massachusetts.

^^K2"-

nPHE

first hospital to be fitted up with
* radio as a result of the drive in Toronto
to provide for such equipment, is the

Christie

Street Hospital in that city.
Considerable impetus was given to the
drive by the special appeals of Roxy on
behalf of the Disabled Soldiers' Fund during the recent visit of himself and his Gang
up there. This letter gives some interesting details of the Christie Street equipment.

No. 951 Double

THE NEW

Circuit

Gem-Jac

FROST-RADIO

GEM-JAC is ready! It is the

smallest and most compact radio

jack made. An entirely new principle
in spring design. The
projects only 1 inch back of panel.
Has extremely low capacity effect, selfcleaning contacts, Bakelite insulation,

GEM-JAC

sterling silver contacts, nickel plated

brass frame. FROST-RADIO
GEM-JAC
gives you more room in your set for
other parts. Orderfrom your dealer now

No. 953 Open Circuit type, 40c
No. 954 Closed Circuit type, 45c
No. 95 1 Double Circuit type, 50c

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

FROST-

Editor,

RADIO
No. 954

SIR:

Closed

Thinking that readers of RADIO BROADCAST
be interested in the installation here, I
submit the following particulars. The master
receiving sets are of Westinghouse manufacture,
and are located in the basement. Jack boxes
are located at the head of each bed in the hospital
wards, and these are so wired as to give the patient the choice of a local or out of town broadcast.
In all, there are 350 sets of head phones,
and the equipment is valued at $7,000.
The fund has reached $12,000 to date, and

Circuit

will

The

finest

plete set

of

all

gifts

of Kipling.

a com-

(In cloth

or leather.)

AT ALL BOOK STORES

TRUTH

The amount
subscriptions are still coming in.
aimed at is $30,000. The Mowat Sanitarium
at Kingston, Ontario; the Byron Sanitarium at
London, Ontario, and the Hamilton Sanitarium
at Hamilton, Ontario, are next to be equipped.
After that, it is the intention to supply every
shut-in veteran with the means of listening-in.

The boys

do appreciate getting in touch
with the outside world, and the concession
granted by the medical supervisor permitting the

Gem-Jac
List:

45c
FROST-

RADIO
No. 953

Open
Circuit

Gem-Jac
List:

40c
HERBERT
314-324

H. FROST, Inc.
WEST SUPERIOR ST., CHICAGO

New York City

Cleveland

Los Angeles

really

Export

Office: 314

W. Superior

Kansas City
St.,

Chicago

radio to be operated until midnight, helps greatly
to shorten some sleepless nights.
Sincerest thanks to Roxy.

Perfect

Very truly yours,
H. TAYLOR.

Radio

Ex-Chief Petty Officer.

TRANSFORMERS
By

the most

careful

He

labora-

good or better results than transformers
costing two and three times
as rruch.
Test them in your
set and be convinced of the
tory tests give as

that

more and more

on the shorter waves.

Four
e booklet
FRFF
iXi^L- The P"S
Truth About Trans-

any

in colors,

.

A

AMBASSADOR SALES
HOGreenwichSt.,Dept. 551

CO.

New York

OF GENUINE BAKELITE
fans

ITare tiring of being confined solely to
listening to broadcast programs and are
devoting more time now to code, especially

TRUTH.
formers" and hook-ups.

RADIO PANELS

Tried the Short Waves

APPEARS

This

is

KADIO .FANS, a onc-year'n subscription to Radio Broadcast will cost
Consider this expenditure
dollars, two years six dollars.
as hoing a necessary investment on your part for the future development of your own knowledge of Radio.

you four

Cut, drilled and engraved to order. Send rough sketch
for estimate.
Our New Catalog on Panels, Tubes and
Rods all of genuine Bakelite mailed on request.

STARRETT MFG. CO.
521 S.

Green Street

if
Chicago,

III.

not due to

fault of the broadcasting stations, but
rather is it a credit to them.
They have

whetted the appetite of the really ardent
fans and have converted many of them to
veritable "DX Hounds."
Opportunities
unconfmed await the fan who develops
the symptoms of a DX-er on the short
f Tested and approved by RADIO BROADCAST

Thorola Receivers
and Speakers *

Must Outperform
Reichmann Company, 1725-39 W. 74th

St.,

Chicago
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waves. There is no limit to the distances
that may be covered with the simplest
of receivers.
Here is a letter from a recent

Ifs Easy
to Build

convert.

a

Powerful Set
Using the New and
Improved FRESHMAN
V
TRF Low Loss Kit

*-^

*"""-af

>

**
.

~t .-,

.

u "-'Ji.

T

.

RADIO BROADCAST,
Doubleday Page & Company,
Garden City, New York.

Editor,

Product of nearly 40 years* Experience

Sir:
I

have been interested
and,

years

after

in radio for

of

about two

the

broadcasting
stations, 1 started listening-in to the code on
the 600-800 meter band.
A few weeks ago
constructed a one-tube Reinartz set to cover
the 50-200 meter band.
With this set and one
stage of audio amplification, 1 have already
copied six of the amateur districts (the ist, 2nd,
tiring

I

3rd, 4th, 8th, and 9th; fifty-seven stations in all).
At present I can read and send code at about ten
words per minute and am going to try for an
amateur license soon.
think that there is a
great deal more fun in listening to the code on
the short waves than there is in listening to

.^-

Hear this creation of the originators
and oldest makers of loud speaking

&

devices, Alfred Graham
Co., England. Clear, life-like tone, supreme

I

Very truly yours,
STANLEY C. ALLEN,

Straight Line Wave Length
Condensers With Low Loss
Self Balanced Coils

FRESHMAN

_

factory built Receivers the World's
Greatest Radio Sets.

Complete instructions

for building
this powerful five tube receiver,
written in plain everyday English,

together with actual size schematic
wiring diagram, are furnished with
"TRF" Kit.
every
Sold by Authorized

FRESHMAN

-jf

Freshman Dealers Only!

CHAS. FRESHMAN CO.,

Inc.

^

fans are aware of the fact that

jJSSS^fcsa*^
..Y-5ri&SL

-

-*

~
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The

fact that he was using an eight-tube
super-heterodyne accounts to a certain extent for his extraordinary good results, although he states that all stations were received with good volume on the speaker.

102-109

'i"; Lasts Indefinitely-Pays for Itself
charged at a
and performance unheard of befi
'clivers unfailing
that Is clear, pure and quiet,
_..if ailing power th
an listed a*
an Standard by lead
leading Ra.iio Authorities, includ'
fici. Inst. Standards, Radio Newa
llo
o Laboratories, Pop. Scl.
it Institutions.
Lab fefax. Inc., and other Important
Equipped with
Solid Rubber COM, an insurance atralnac acid and leakage. Extra
heavy Kla-ta jars. Heavy rugged plates. Order yours today!
OTTXTT^ TVTl^ 'Xyf/^'VT'CV' Jaat state number of batteriea
.

I

1

wantedandwewilUhiodayorder

lareceived. Extra offer: 4 batteries in aeries (96 volts). *]ii.r>i). Pay
xpreenman after examining batteries. & percent discount ror cash
with order. Mail your order now!

WORLD BATTERY COMPANY
78

1219 So. Wabash Ave.,

Dent.

Chicago. 10.

Maker* of the Famou* World Radio "A" Storage
JVicca; 6-VoU,100Amj>,tlX.6; ICO Amp. fJS.fS;

H

Batt,
"

Alt equipped with Solid Jiubbfr COM.

Wo fid
)RAGE BATTERIES

Set yoor Radio Diala at 210
meters for the new 1000
watt World Storage Battery
Station. WSHC. Chicago.

Watch

S.

Canal

St.,

Chicago

RADIO BROADCAST
Doubleday, Page & Company,
Garden City, New York.

Editor,

See That

SIR:
I

A screw-driver adjusts
an X-L in crowded
places

X-L

sider the daylight range of a receiver a true
test of its quality, and if a receiver is sensitive
stations during the
enough to bring in the

VARIO

DX

DENSER

daylight hours, many enjoyable programs may
be received when static and other troubles inter-

RADIO

MOJNhl

better

I

Storage "B" Battery

JN(J

much

particulars of daylight reception in his
El Dorado Springs, Missouri.
locality,

fere

ObNU

is

have been very much interested in daywas pleased to see the
light radio reception,
article on this subject by Mr. Alexander Sheridan
in a back issue of RADIO BROADCAST.
1
con-

POWER

"B"

yp

Daylight Reception

As

Freshman Building, New York
2626 W. Washington Blvd., Chicago

FOR CLEAP, QUIET

*
Suite L, a8o Madison Avenue, New York
Chicago Branch: 27-29 North Morgan St.
Amplion Corp. of Canada, Ltd., Toronto

than during the hours of daylight, and
many theories of this phenomenon have been
advanced. An interesting letter reached
us the other day from a reader giving some

^

MASTERPIECE

THE AMPLION CORPORATION
OF AMERICA

Bedford, Massachusetts.

MOST
reception at night time

These are the identical units which
have made the

world-wide leadership in

its

popularity. Six models, including phonograph units,with cords and panel plugs,
at $12 up. Write for "Amplion Pedigree."

broadcasting programs.

New

and broad musical range

sensitivity

explain

for announcements.

at night.

Beginning

last

November, and

using an eight-tube super-heterodyne receiver
with an outdoor antenna, I decided to divide all
stations into three classes, those received in
winter and summer, those in winter only, and
the third group, those received only occasionally.
By daylight reception 1 mean at a time when the
sun is shining both at the sending and receiving
In all cases reend; at midday for example.
ception was on a loud speaker and was audible
in a large room.
In the first group the following
stations were heard

all

over a hundred miles;

WHO, WOAW, WOS, KSD, WOC, WHAA, WHT, WNC,
KTHS, WFAA, WBAP, KFRU, KFAB, KYW, KSAC,
In the second group, that inWSB, and WHAS.
cluding stations heard only during the winter
months, are the following stations; wcco, WTAS,

WLS, WMAQ, WQJ, WCX, WWJ, WHA, WTAM, WOAI,
WSMB, CKY, and WCBD. Included in the group
of stations only received occasionally are KGO,
KDKA, WEAF, CFCA, CFCN.
Yours very truly,
D. M. CRAIG,
El

Dorado

Springs, Missouri.

Tested and approved by RADIO BROADCAST
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in easier tuning, more distance, volume and clarity greater stability. Indorsed
authorities.
radio
leading

RESULTS
by

Model "N"

A slight

turn obtains correct tube oscillation on
tuned radio frequency circuits. Neutrodyne,
Roberts two tube, Browning- Drake, McMurdo
Silver's Knockout, etc., capacity range 1.8 to 20
all

Price $1.00

micro-microfarads.

Model "G"
With grid clips obtains the proper grid capacity
on Cockaday circuits, filter and intermediate frequency tuning
bias

in

all

in heterodyne

and

positive grid

Capacity

sets.

range .00016 to .00055 and
.0003 to .001 microfarads.
Price $1.50

X-L Push
Push
thumb,

it

Post

down with your

insert

wire,

remove

pressure and wire is firmly
held. Releases instantly.

Price
Information on request

X-L

I.M

.

-^

RADIO LABORATORIES

2424 Lincoln

Avenue

Chicago,

III.
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A

Letter

from
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Italy

WE ARE

proud to present the new
RADIO BROADCAST which, in quality
of appearance and contents, speaks for itself."
Thus read the opening sentence of
our presentation of the first new RADIO
BROADCAST, that of November, 1925. We
don't like patting ourselves on the back too
much, but it seems as though the magazine

spoken for itself, judging from the
laudatory letters we have received.
It has a pretty lusty voice too, and reaches
out for plenty of DX.
really has

many

12-Cell-24-Volt
Storage'B'Battery
Positively given

fre* with each

purchase of a WORLD "A"
Storage Battery. You must
iend thia ad with your order.
WORLD Batteries are famous
for their guaranteed quality
and service. Backed by years

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

Editor,

of successful manufacture end

thousands of satisfied users.
Equipped with Solid Rvbtvr Case,
age. You pave 50 per ct- nt end geta

9-Year Guarantee
in Writing Jjoj
"toll their frienda." That's our

Bond

Approved

Wet proof and Listed
Send your order in today.
Rubber Case Radio Batteries as Standard
6-Vott. 100-Amperea
6-Volt, 120-Amprres.
..... $11.25
13.25 by Leading
6-Volt. 140-Amperea
14.0O Authorties
Solid Rubber Case Auto Batteries including Radio

of performance.

Solid

6-Volt, 11-Pla'e
6-Volt, 13-' late
12- Volt.

7-. 'late

Send

No Money

News Labora-

$11.25
13.25
16.OO

tories,

Foiiuliir

Science Institute of Standards,
Popular
Radio Laf><irn-

/;,':

ill
ship day order ia received, by E.\Kadi<>
O TLjo
oMfct to your examination t'.ries,
FREE
arrival.
Battery inc-luded.
oratories. Radio
Extra Offer: 6 per
for
..AID
In _the
me name,
Home,
In full with order.
Buy now a
T
and Lefax. Inc.
antced batter.' at 50 per cent
.

,

""

presa C..

WORLD BATTERY COMPANY

1219 So. Wabash

Ave..

Oept. 24

CHICAGO,

ILL.

Wo fid
TORAGE BATTERIES

subscribe to Radio
Broadcast ?
By the year
or
two years,
only $4.00;

Why not

New

magazine.

Very truly yours,
CAPTAIN PESARO, M. C.,
Varese (Province of Como), Italy.

From, a User of the Four-Tube

Page

Knockout

City,

York.

Tested and approved by M. I. T., Yale,
Radio News, Popular Radio and Popular
Science.
Used by over ooo of America's
leading set manufacturers.

Send

$6.00, saving $2.40.
direct to Doubleday,

& Company, Garden

SIR:
Please accept my sincerest congratulations on
the new form, and especially the new cover, you
have chosen for RADIO BROADCAST. The name
"Aristocrat," which you have given to the single
control set described in your November number,
is the name by which RADIO BROADCAST should
be defined too.
I
have always liked your magazine in whatever form it appeared, and have constantly maintained that it was, without doubt, a
Actual conditions of
straight, serious magazine.
exchange make it almost impossible for me to
realize my great wish to be the owner of one of
RADIO BROADCAST'S receivers. It is difficult for
me to send for the necessary components or for
a completed set, and what makes it harder is the
knowledge of their absolute superiority over any
we have over here. Had it not been for the fact
that I am a war invalid, I should certainly have
come over to see for myself and admire radio
conditions in America.
But this cannot be, and
the only way out is by reading your first rate

IS hard to choose

IT

any one

letter

from the

great group which we have received about the
Knockout four-tube receiver which has been

variously described in this magazine beginning
with April, 1924. The one printed below, hot
from the radio fields of Nebraska, probably
will interest those now using this Knockout
receiver and those who have not yet constructed

one

Aerovox Wireless
489-491-493 Broome Street

New York
Branch

too.

Chicago,

Editor,

RADIO BROADCAST,

Doubleday, Page

Garden City,

&

53

W

Offices:
Boston, Mass.,

III.,

104 Portland St.

Jackson Blvd.

Company,

New

Cincinnati, Ohio,

York.

City

304 Palace TheatreBldg.

Los Angeles, Cal.
324 N. San Pedro

St.

SIR:

Just a word about your four-tube KnockI
read your article in the Septemout set.

which you mentioned the
fans had spent large
sums of money on different hook-ups without
getting good results and had decided to quit
radio.
1
happened to be in that class, and on
reading your article, decided to give it just one

ber,
fact

Convert your present
radio receiver into a
light socket set with a
Balkite Trickle

issue in

that a good

many

more whirl before quitting for good.
After getting the Knockout all hooked up and
working, 1 just felt that I owed it to you to tell
you that it is the best set I ever got my fingers on.
1 is very selective, and has enough volume to satisfy a deaf man when you want to use it, or you
can use headphones and plug in on the two tubes
have
and adjust it just the way you want it.
tried all the known reflex circuits in existence,
but none of them has the volume on three
1

I

Charger

andBalkiteB"
FANSTEEL PRODUCTS
North Chicago,

1924,

tubes that yours has on two.
am sure that for the money involved and the
number of tubes used, you have the best hookI

CO.,

Illinois

Inc.

up

you four

Radio Broadcast
Consider this
on your part for
knowledge of Radio.

a one-year's subscription to
dollars,

two

years six dollars.

expenditure as being a necessary investment
the future development of your

own

MORE PROFITS
PROFESSIONAL
SET BUILDER

for the

WE

have an unusually interesting
proposition to make to the man
who is now building (or has the ability
to build) radio receiving sets for resale.
This

day

is

a real opportunity.

Write to-

for full information.

Gearhart-Schlueter Radio Corp.
716 Voorman Ave. Fresno, California

yet.

C. E .B.,
York, Nebraska.
f Tested and approved by RADIO BROADCAST

RADIO FANS,
will cost

i
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The Radio

Blue-Print for

Broadcast "Aristocrat"
A

how

third full-sized blue-print, showing

to build a complete "Aristocrat" Receiver

em-

ploying the Allen-Bradley type 3-stage resistance-coupled audio amplifier, has been added to
the two original full-sized blue-prints showing the baseboard and sub-panel "Aristocrat" Receiver.
The new blue-print also shows the use of other types of coils.

The "Aristocrat" Receiver
designed in RADIO BROADCAST'S Laboratory has found immediate favor with thousands of
home constructors because it combined all the desirable features of simplicity of tuning control, sensitivity,

and a purity of tone and volume

difficult to associate

with some of the year's

best receivers.

These Plans
show you every step

in the construction, together with a

complete picture diagram of the

actual wiring of every part employed.

The

circuit,

around which the receiver

is built, is

a modification of the well-known Roberts

combines a tuned, neutralized radio-frequency amplifier of high
gain, a regenerative detector, and three stages of resistance-coupled audio frequency ampliof well earned popularity.

It

fication, insuring selectivity, sensitivity,

and

clarity of

volume unequalled

in

many

of the

present day receivers.

The

show you how to build any one of three "Aristocrats".
now, using the coupon below.

dollar blue-prints

dollar

Send your

RADIO BROADCAST
Garden

Gentlemen

City, N. Y.

:

Please send me, prepaid, the set of 3 full-sized "Aristocrat" Blue-prints for which
find

One

Dollar, enclosed.

Name
Address
R

B.

My

RADIO BROADCAST ADVERTISER
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For Experimenters who prefer
Impedance Coupled Amplification
Type 369

Price

Coupling
each

Impedance

In search for a perfect amplifier experimenters are
much attention to coupling impedances.

now

giving

While transformer coupled amplification produces more
amplification per stage than any other method, under some
conditions slightly better quality may be obtained by the
use of impedances and resistances.

By

using chokes of sufficiently high inductance, a quality
may be obtained equivalent to that produced

of reproduction
The General Radio Company
has endeavored to

make

it

pos-

the experimenter to
obtain its products with a minimum of effort. A careful selection of distributors and dealers
has been made. They are best
sible

for

fitted to serve you.

If,

however,

you are unable to obtain our
products in your particular locality, they will be delivered to
you, postpaid, direct from the

factory

upon

receipt of

list

by resistances.
The use of chokes has the added advantage of

requiring
considerably less plate voltage, thus reducing operating costs
of the set, and also giving greater amplification per stage.
A three stage amplifier using three General Radio Type
369 coupling impedances will give a combination of generous volume with exceptional purity of tone.

Write

our circular showing wiring diagram for a 3
stage Impedance Coupled Amplifier and our latest parts
for

catalog 924.-B.

price.

GENERAL RADIO C9

Cambridge 39 Mass.

GENERAL RADIO
INSTRUMENTS

Behind the Panels of Better Built Sets

v

Tested and approved by RADIO BROADCAST

RADIO BROADCAST
WILLIS K. WING, Editor

JUNE,
i

1926
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J.B.

7he Gold Standard ofRadio R&ceivers

MODEL TEN

^bs

One Tuning Control
Calibrated

iri

Meters.'

select

Simply
your program
from the newspaper, turn up
wavelength and in comes
your station.
its

This precision-built

FERGUSON,

with

its

resistance-coupled amplifier, delivers all of the
music exactly as broadcast. From the silvery

soprano to the deep boom.' boom!
of the bass drum each note comes through
in perfect timbre and with all the countless
delicate overtones and shadings that give music
its greatest charm. Complete shielding of all
tuning elements gives this Receiver its great
selectivity. Write us!
strains of the

J.

B.FERGUSON,INC.
225 West 57th

New

Street

York, N.Y.

No

Sold by
Authorized Ferguson
Dealers

Seasonal Models

Continually Developing
Refinements,

A6-TUBE RECEIVER

Tested and approved by RADIO BROADCAST

THE ANTENNA SYSTEM AT

2

LO,

THE MAIK BRITISH STATION

The "parent station" of the British Broadcasting Company system has its towers located atop Sel/ridge's store, Oxford Street, London.
The antenna is 125 feet high. Many British listeners are content with simple crystal reception, using head phones. This station,
in common with the other main stations of the system, gives a crystal range of about twenty five miles.
Signals from this antenna
have been received frequently in the United States and Canada, mainly during the three International Radio Broadcast Tests
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York Talks

to

London

a Wonderful Radio Engineering Accomplishment Due

to

Many and

not a Single Individual How the Principle of "Single Side Band" Transmission
New Triumph for the Vacuum Tube
Made Possible Transatlantic Telephoning

A

By

H

ISTORIANS have

leaned heavon Samuel Morse's "What
God hath wrought," and Alexander Graham Bell's "Come
want you," in describing
here, Watson,
the first telegraph and the first telephone.
But the recent demonstration of two-way
ily

I

EDGAR

H. FELIX

power broadcasting installation. A
new principle was applied, known as
side band transmission.

transatlantic telephony, exactly fifty
years to a day after Bell delivered

they accomplish is easy to comprehend.
Only one- fourth to one-sixth the power is
required to transmit a given distance;
it occupies only one-half the wavelength
band required by the usual broadcasting
transmitter, and it is less subject to fading
than the older methods of radio
telephone transmission.

But what

famous message to Watson, produced no significant sentence to inhis

future

spire

generations

of

mission, and

number of their confreres on the
other side about the weather, short
and

prohibition.

No

opportunity to crystallize the significance of the occasion
in an apt and epigrammatic phrase.
But the reason is not hard to find.
first telegraph and telephone
were largely the products of a single

the

effort;

successful

problem pursued
neer difficulties.

No

one

their contribu-

solution of a

far-away stranger without being able
to "clear up" the signal to make it
Inveterate distance enintelligible.

the face of pioThe transatlantic

in

thusiasts

man may

each contributing

success

of

its part to
transatlantic tele-

phony, are utilized.
It was an
extraordinary radio telephone which accomplished these results, not a

mere overgrown super-

become dyspeptic
if

frequently sub-

What
jected to this experience.
they are after is modulation, not car-

Telephone and Telegraph Company,
the Radio Corporation of America,
and the British Post Office, literally
thousands of inventions and prothe

often

from exasperation

point to
it
as his achievement, for, in the
equipment installed by the America,

cesses,

band trans-

accomplished?

In your experience of fishing for
long distance stations with a regenerative receiver, you have often
heterodyned the carrier wave of a

telephone, on the other hand, is the
product of hundreds of creative

minds.

is it

audiofrequency currents. But what
you actually hear with your radio
receiver is the result of modulation.

The

tion,

single side

how

The carrier wave
casting studio.
acts as the bearer or carrier of the

one

utilized the

individual's

is

You probably know that when
speech or music is heard from your
receiver, it is responding to a carrier
wave, varied in intensity by the
process of modulation, to accord
with the sound waves at the broad-

high

Instead, twenty or
thirty newspaper men on this side of
the Atlantic conversed with an equal
school essayists.

skirts,

methods are complex but what

lary.

Engineers can understand exactly just
single side band transmission works,
but to the layman it is simply another new
phrase added to radio's growing vocabu-

how

Its

fairly

single

THE LOW-POWER UNITS
Of the Rocky Point transmitter. The speech input, modulatThe operator
ing, filter, and amplifying panels, are depicted.
is regulating the volume of the incoming speech from New
York by means of a potentiometer

rier.
Single side band transmission
accomplishes the remarkable feat of
transmitting only modulation, suppressing the carrier before it reaches
the transmitting antenna.
Perhaps we can make this more

by an analogy. Suppose you
have a gold coin, deeply engraved
with both faces alike, which you wish
clear

to reproduce at a distant place.

In
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order to reduce the cost of the sample coin you would
naturally slice it in half, since the design on one side,
being the same as that on the other, would serve as
Still greater economy is affected
a satisfactory model.
by making the sample slice of the coin just thick enough
The
to include the deepest part of the engraving.
indentations in the coin correspond to the variations
As long
in the carrier wave produced by modulation.
as these variations are transmitted, we have all that is
necessary.

Carrying the analogy still further, to reproduce
the coin at the distant place, it is necessary to restore
it to its normal thickness, in order to have a coin exThis, too,
actly like the one of which it is a replica.
is one of the requirements in the reception of single

THE RECEIVING EQUIPMENT
To the

IS

SHOWN HERE

adjusting the apparatus which is used to pick up Rugby's
signals, while the gentleman sitting is responsible for the wire line circuit to New
York. The necessary oscillator for restoring the carrier wave to the incoming
single side band impulses is incorporated in the receiving equipment to the right
right the operator

A local oscillator, set precisely to the suppressed
necessary to restore the carrier in the receiver. This
feature contributes to the secrecy attainable by the new system.
The sine curve, representing the carrier wave, is familiar to almost
every broadcast listener. So is the effect of modulation upon the carBut observe, in the accompanying diagram, that modulation is
rier.
side

band transmission.

carrier frequency,

A MODULATED RADIO FREQUENCY
Would look

we

WAVE

could see it.
As the author points
Both the upper
out, modulation is really twice accomplished.
and lower components of the carrier wave are varied
like this

if

is

is

really twice accomplished in that both the

upper and lower components

THE POWER STATION AT ROCKY POINT, LONG ISLAND
In this building are housed the

commercial radio telegraph transmitters

in addition to the radio

telephone used for the transatlantic experiments
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This desired side band having been
by successive modulation and filtering is
now amplified by three power amplifiers, a 750frequency.
isolated

watt,

a

unit.

The output

15-kilowatt and, finally, a i5O-kilowatt
of this huge amplifier energizes
the antenna system at Rocky Point, and about
100 kilowatts of power is radiated into the ether.

The diagram on page

114 clearly explains the operation of the transmitter.

The

illustrations show the various instruments
accomplish these progressive steps. The
picture on the first page shows the low-power

which

parts of the transmitter. The two panels at the
left comprise the speech input
equipment, which
is
connected with the telephone circuit to New

The operator is adjusting the volume by
means of a potentiometer. These and the next
panel include the two oscillators and filter systems
which secure the desired lower side band between
55,800 and 58,500 cycles. At the right is the panel
containing the low-power amplifiers, which increase
the side band to the 75O-watt power level.
York.

The upper
kilowatt

many

TWO AMPLIFIER

UNITS

fuses provide protection to the filament circuits.
Above the fuses are a series of

tion of these amplifiers with relation to the rest
equipment can be followed by referring to

of the

A close up view of a bank
water-cooled power amplifier tubes
is shown in the middle
picture on this
Note the elaborate water-cooling
page.
ally recorded.

14

of

wave are varied in accordance
with the speech or music.
In fact, if you
have a receiver which tunes with exceptional
sharpness, you may have observed that
there are two places on the dial, extremely
close together, at which you hear a station
with maximum volume. These two modulated waves are called the upper and lower
side bands.
In single side band transmis-

of the carrier

sion,

only one of these side bands

is

THE WATER-COOLED TUBES

A LMOST as
<* telephony

mitter

the transmitter works somefollows:

is

conversation, a frequency band from 300 to
3000 cycles in width is required. This is
used to modulate the output of a low power
oscillator set to 33,000 cycles a second. The
output of this oscillator, when modulated

by speech, has the usual two side bands, the
lower from 30,000 to 32,700 cycles and the
upper from 33,300 to 36,000 cycles. The
next process is to pass this carrier and two
side bands through a filter which sup-

FIFTEEN WATER-COOLED TUBES
On a circular bank, are shown above.
The lower

picture, to the right, shows
the telephone control board in the General Post Office in Queen Victoria Street,
London. It was from this point that

British newspaper men recently spoke
to their American brotherhood by means
of the transatlantic radiophone

difference

(i.

e.

30,000 to 32,700

The lower is
presses the upper side band.
now used to modulate the output of the
second oscillator working at a much higher

minus 88,500 or 55,800 to 58,500).
The two side bands are so widely

When two alterfrequency, 88,500 cycles.
nating currents are combined in this way, a

ered.

and two

bands are again produced. The upper side band is equal to
the sum of the combined frequencies

carrier

side

(i. e. 30,000 to 32,700
plus 88,500 or 18,500 to 121,200) and the lower to their
1

essential to transatlantic
as the development of

side band transmission, are the
In the
high power water-cooled tubes.
accompanying picture of one of these
single

radiated

A telephone transused to secure an audio frequency
current which is an electrical equivalent of
the sound waves fed into it. For intelligible
what as

5

heat generated by the tubes.

HOW THE TRANSMITTER WORKS
'

1

arrangement necessary to dissipate the

into the ether.

DRIEFLY,

which the plate current
be measured. The

may

panel shown in the center of the picture
switches in timing and recording mechanisms by means of which the hours each
transmitter tube is used is automatic-

i

1

picture on this page shows the 15the i5O-kilowatt amplifiers.
The

plugs, through
of each tube

Or the high-power section of the transmitter.
The ratings of the amplifiers are 5 kilowatts, and
A circular bank of water-cooled
150 kilowatts.
tubes may be seen in the background. The posithe picture diagram on page

and

separated that they are easily filtThe lower side band, 55,800
to 58,500 cycles, is isolated by a
and fed to a series of power

filter,

amplifiers.
Up to this point, only feeble currents have been used to produce

the single side band of the desired
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of the plate has been
order to reveal the rugged

half

tubes,

in

away

cut
fila-

ment, which draws 750 watts, and also
the grid controlling the electrons which

The plate serves as
flow to the plate.
This element
the outside of the tube.
cannot be sealed within a glass tube, as is
done with smaller tubes, because glass
would melt under the high temperatures
generated by these huge power tubes. The
lower half of the tube is immersed in
water circulated

by a pump. Those
the tube

of

parts

showing through the

Desk
nc
Telephone

glass are the supports for the ele-

and con-

ments,

terminals

ducting
for

the

grid

and

coooo

connec-

filament

A

consider-

IZOOOO

able length of hose
is required to insu-

(0000

tions.

late the

of

plates
the tubes which
are (the plates

90000

are, of course, elec-

connected

trically

eoooo

to the water jackets)
at from 6000 to o,ooo volts above

70000

ground

60000

i

The

potential.

plate potential

secured through
high-voltage transformers and rec-

is

tified

by two-ele-

ment

50000

MOOD

30000

water-cooled
tubes.
Perhaps the

20000

most difficult problem which had to

(0000

be met
sign of

was a

in

the de-

these tubes

method

of

sealing the copper
plate to the glass

order to mainthe vacuum
within the tubes throughout the range of
temperatures encountered.
in

tain

THE RECEIVING APPARATUS

ONE of the accompany ing photographs

INmay

be seen the receiving apparatus, a
highly efficient yet altogether unconventional unit.
The amplification equipment
necessary to convey the received matter to
New York by wire line, is also shown in this
illustration.
The three units at the right
comprise the radio receiving equipment,
including the necessary oscillator which
restores the carrier wave.
The two panels

at the left include the line amplifiers and
the switchboard by which the correct line
to New York is selected for conveying the

received signal, and the necessary service

wires

for

At the

far left

intercommunication
is

purposes.
the testing equipment for

the wire line circuit to permit undisturbed
between the receiving point in

speech

Maine and in New York. The B batteries
shown are used to secure an unfluctuating

voltage for test purposes, should

it

be

re-

quired.

Considering that ten kilowatt broadcasting stations are frequently heard in Europe,
it may seem surprising that
50 kilowatts
1

of single side band transmission are required for transoceanic telephony, especially considering that the new method of

transmission

is

four to six times as efficient

But there are vast differences
between occasional freak reception and the

as the old.
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THE NUCLEUS
Of the whole

trans-

mitter consists of the
water-cooled tubes,

an example of which
is here shown.
The
element has
plate
been cut away to

TRANS-ATLANTIC RADIO TELEPHONE TESTS
TWO-WAY CONVERSATION

show the

and

grid

filament

which, ordinarily, are hidden
from view
I

Houlton, Me.
Receiving Station

r

y^SSKc- 5770 meters

^
Bibliography on Single Side

Band Transmission
Peceivino/Stjtjw

"

Carrier Current Telephony

and Telegraphy."
Colpitts and Blackwell,

,,,-i--'-~5'lKc- 5260 meters

Rocky Point
Transmitting
Station

I.

E. E., April, 1921.

"

Application to Radio of
Wire Transmission Engineering."
Espenschied,
Proc. I. R. E., October, 1922.
"
Relation of Carrier and
Side Bands in Radio Transmis'
sion."
R. L. Hartley,
Proc. I. R. E., February, 1913.
"
Transatlantic Radio Tele-

Dotted Line -Direct Rodio Path
Land Wire Path
PockyPoint Wroughton 3350 Miles
Radio. Link
-2990Miles
-Houlton
Rugby
-90 Miles
Wroughton- London
London
-65 Miles
-Rugby
Link
Wire
Houlton
-NewVbrk -GOO Miles
NewYork -Rocky (bint- 75 Miles

idio

A.

Jonl.

Full Lin.

phony."
Arnold and Espenschied,
Jonl. A.I.E.E., August, 1923.
"

Power Amplifiers

atlantic

A BIRD S-EYE GLIMPSE OF THE ROUTE FOLLOWED BY THE RADIO WAVES
Note the frequent repeater stations which are neceshurtle from Rocky Point to England.
The main receiving stasary to boost up the telephone conversations as they travel the wire lines.
tions, both in England and America, are some distance from the transmitters, but wire connecting
lines enable persons at both Rugby and Rocky Point to listen-in to the conversations coming from
across the Atlantic

As they

someone

Europe, you need

in

the long distance operator and
It must
give her the usual information.
be born in mind that the tests were con-

merely

call

ducted by engineers

who have devoted

several years to the design

and maintenance

of the experimental single side band transmitter.
To be commercially practical it
must be within the province and ability of

commercial personnel to maintain and
operate the complex equipment.
For ordinary messages of greeting, the
apparatus of to-day is adequate, when conditions are favorable, but the commercial
possibilities of transatlantic

telephony

will

not be fully realized until the system is perfected to a degree that it can be used
without flaw for business, news, and official

conversations.

This requires an adequate

degree of secrecy, adding

still

further com-

Means have already been dehowever, for attaining the same

plications.

veloped,
degree of secrecy in radio transmission as
is possible for wire communication.
Undoubtedly, this work can be successfully
applied in single side band transmission.
It is idle to speculate upon the possibilities

of better

human understanding which

follow widespread international telephone communication. Political divisions

will

have grown larger in direct proportion to
improvements in communication. Tribes
cemented into nations when roads were

and when ships began to travel the
The telegraph and telephone has
expanded nations to the size of continents.

built
seas.

Perhaps the new influence of the radio
telephone will play a vital part in cementing nations all over the earth into a single

harmonious whole.
said

is

that

The

least that

international

may

telephony

be

will

help to better mutual understanding; mu~
tual understanding means more tolerant

adjustment of differences, and that,
last analysis,

means greater

more enduring peace.

in

stability

the

and

Trans-

Schilling,

Proc. I. R. E., June, 1925.
"Transatlantic Radio Telephone Transmission."

Espenschied, Arnold and Bailey,
Proc. I. R. E., February, 1916.
"Production of Single Side
Band Transmission."
(Del'd

to speak to

in

Radio Telephony."

Oswald and

I.

R.

E.,

Heising,
19, 1924)

March

A CLOSE-UP OF THE

ANTENNA SYSTEM
Six towers,
is

one of which

shown below, support

a six-wire system.
The
towers at Rocky Point
are 410 feet high and

1250 feet apart. They
in a north to south

lie

direction

THE MARCH OF RADIO
Past President, Institute of Radio Engineers

How
HAVE

'E

Wl

seen

and heard

much

lately about frequency
control of a radio station by

means of

crystals,

but ap-

parently the statements and descriptions
have been such that no simple idea of the
principle involved has been made.
The two possible crystals to use for this
purpose are Rochelle Salt and quartz.
The peculiar property which these crystals
possess has to do with their change of
shape when put into an electric field, such
as that which exists between the plates of
a condenser in an operating radio set.
There are others of the so-called piezoelectric crystals, but they show the effect
to a minor degree only.
Quartz is really
the only one available because Rochelle
Salt

is

so fragile.

the B battery is connected with the tinfoil
plates in the opposite sense, that is, battery
terminals are interchanged, the slab will
shorten (where previously it lengthened)

and correspondingly grow

reverse of this process is also true.
If the slab of quartz is stretched lengthwise, its tinfoil plates, now connected to a
sensitive

battery,

voltmeter instead of to the B
show that a charge has been

developed on them; the voltmeter deflects
by an amount proportional to the stretch
If the slab is compressed
of the slab.
lengthwise, the voltmeter again shows
the development of a charge, but it is now
in the reverse sense, that is, the voltmeter
may deflect backward.
From what has been said, it is seen that
if an alternating voltage is applied to the
the quartz slab will alternately lengthen and shorten with the same
frequency as that with which the voltage
tinfoil plates,

and these two pieces of
B battery, the
slab may lengthen and become correspond-

alternates.

faces of the slab

are connected to a

ingly thinner.
is

The amount

of lengthening
can be disclosed only

extremely small; it
by the most accurate measurement.
The photograph heading shows

If

the antenna,

masts and

Furthermore, this lengthening

and shortening of the slab will of itself
generate an alternating voltage on the
tinfoil plates.

Now, a small quartz
same toward vibrations
rod,

station house of the Berlin broadcasting station at Witzleben.
tall tower is 135 meters high and the other 80.
A
duplicate station has already been erected at Munich.
Cables connect the station with the studio in the city.

The

thicker.

The

Imagine then a small plate of quartz
which has been properly cut from a quartz
If tinfoil is pasted on the two
crystal.
tinfoil

Works

Crystal Frequency Control
is

vibration, or natural longitudinal vibration,
It will vary with the length
of the rail.
of the rail, being a higher_note the shorter

the

rail.

There are other modes of vibration for
the rail, some of them pretty complicated.
In the case of a small slab of quartz, there
are two principal natural vibrations, that
fixed by the length of the slab and that fixed

by

its

thickness.

rail.

Imagine

is suspended in the air by a
couple of stirrups; if it is struck on the end
with a hammer it will give out a charac-

The

natural vibration

rate (longitudinal) for a slab two inches
long, one inch wide and an eighth of an

inch thick is about 50,000 vibrations per
second; if the slab is only one inch long, the
natural vibration is about 100,000 per
The vibration fixed by the thicksecond.
ness of the quartz is generally
than that fixed by its length.

much

higher

The frequency of the natural vibrations
of one of these pieces of quartz is remarkably constant. Quartz seems to show no
fatigue, as do the metals, after vibrating
a long time; neither has change of tem-

perature
slab acts just the
as a large metallic

such as a street car

one of these

tone, the same tone every time it
This is called the characteristic
struck.

teristic

much

vibration.

effect

In fact

it

on this frequency of
seems as though the

frequency of a piece of piezomay be one of our fundamental physical standards at some future
natural

electric quartz

date.

There are two or three ways of making

FUNDAMENTAL RADIO PATENTS
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one of these pieces of quartz serve as a
frequency standard for a radio station.

The

simplest connection uses the quartz
the grid circuit of a small tube, there
being a suitable coil in the plate circuit.
in

Between the grid and filament connection
a small condenser-like arrangement,
say such as would be made by using two
nickels held about one sixteenth of an inch
there

is

Between the two nickels

apart.

a small

quartz slab is placed, and when proper
filament current and plate voltage are
applied to the tube, it oscillates at a
frequency fixed by the natural mechanical
vibration frequency of the quartz slab.
If the piece of quartz is not a very good
piece (piezo-electrically), the plate circuit,
should have a condenser in parallel with
its coil and the plate circuit tuned to a
frequency approximately the same as the
mechanical frequency of the
natural
The quartz, however, and not the
quartz.
tuned plate circuit, will fix the frequency
The small crystal-controlled
of oscillation.
tube is used to excite a larger one which
in turn may directly control the station
frequency. The final power controlled
may be measured in kilowatts, but the
frequency of this great amount of power
is being controlled, to perhaps one part in
a million, by a piece of quartz about the
size of a quarter.

IN LITIGATION

standards be set up and that in view of
the extra expense and usefulness of such
stations their channels be kept completely
free
will

from interference. The
in
general send out

local stations

material

of

especial interest to those in its vicinity;
the amount of power required is small

and as

such stations, in
Senator Dill's opinion, could operate on
He confesses to
the same wavelength.
no expert knowledge on the question but
speaks from the point of view of an enthusia

astic fan.

result

many

The wave band from

1

500 kc. to

loyikc. (200 to 280 meters), he says, is at
present practically useless because of the
interference

between

the

many

class

A

stations operating within these frequency
limits.

One

of his suggested remedies is to put
the local stations on a very few channels;
by limiting the amount of power allowed
to such stations (and possibly materially
decreasing the number of such stations) he
feels that three or four channels should

117

The amateurs,
use of these local stations.
from whom the band would be taken, would
still have their band from 100 meters down,

He

he says.

further predicts that they

would "cheerfully give up the 150 to 200
meter band to the greater service of the

Now such a sugpublic as a whole."
gestion should come from a committee
of technical experts, not from a legislator,
and furthermore we would. like to hear
from the amateurs themselves rather than
to take Senator Dill's prediction of their
feeling in the matter.

Even should the broadcast band be
extended to as high as 2000 kilocycles (150
meters), most of the receivers on the market
today would be useless for receiving them.
It is interesting to observe that Senator
Dill's idea

regarding the division of stations

two

mentioned above

all

into the

suffice for all the local stations in the

already working itself out. A few of the
stations of the class of WEAF, wjz, WGY,
KDKA, and similar ones are rapidly becoming known among listeners as national
stations whether they are so legislated or

try.

coun-

Such a scheme certainly could not

be put into successful operation to-day with
the present number of such stations, as long
as they use the reasonably high powers

which they do.
Senator

Dill

then recommends that the

wave band from 2000

kc. to 1500 kc. (150 to
200 meters) should be taken over for the

We

classes

with Senator
be made in
frequency allocation, the channels of these
high class stations should never be encroached upon; in fact, any move to change
conditions in this lower part of the frequency band should be to pull out the undesirable stations rather than add new ones.
not.

Dill that

certainly

agree

whatever change

may

Pending Radio Legislation

THE

AS

radio

begin

legislation

awaits

by Congress we
wonder if the present

action

definite

to

year's activity in getting bills formulated
and under way is to be as futile as was last

Surely Congress can see that the

year's.

regulations of 1912 are insufficient to deal
with the present situation and that there
is a real and insistent demand for some
regulation which can take care of to-day's
difficulties.
The Secretary of Commerce,

capable as

may

of that office,

be the present incumbent

is

practically helpless

when

confronted by an important radio question.
Congress is not performing its required
function if it leaves Secretary Hoover with
his present severely limited power in radio
matters.
in

Senator Dill recently gave an interview
which he expressed some interesting

and some rather drastic

He

ideas.

says:

The question has
ation of the

bill

arisen during our consideras to whether the regulation of

radio should be entrusted to the Secretary of
Commerce, or to any other one man. It is my
belief that at the present stage of development
the details of administration should remain with

the

Department

of

Commerce, but that a non-

partisan commission should be established with
authority to pass finally upon questions which

may

be referred to

it

by the Secretary of Com-

merce or any one else. The decisions of this
commission should, of course, be subject to
review by the courts.

He

goes on to suggest a

new

division

of stations, according to their power into
"national" and "local." He recommends
that for the national stations

most

rigid

INSTALLING AN ANTENNA IN WINNIPEG, MANITOBA
The
for

local

telephone

company grants

is

the right to use a telephone pole

$6 a year and their linemen erect the antenna for a small sum
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Important Radio Patents at

for the Radio Corporation, showed experiments to prove that it was operative.
The court has the two demonstrations to

Present in Litigation
are at present being tried in
the courts, several of the important
radio patents, the decisions on which

THERE
may

very

business.
ation,

materially

affect

The Armstrong

insofar as

it

the

radio

idea of regenerto oscillating

relates

tubes, is being contested by the government
in a suit in the state of Delaware.
Arm-

strong's

priority

over

other

inventors

apparently depends altogether upon a
sketch of a supposedly regenerative circuit,

which was accompanied by practically no
explanatory disclosure. Should this sketch
be proved by the government's experts to
be no true disclosure of the regenerative
principle,

there

is

a possibility

that the

Westinghouse Company may lose one of its
most valuable radio patents.
The Radio Corporation has just finished
a suit in the Federal Court of Brooklyn
against one of the Hazeltine licensees. The
Garod Company was the defendant in the
but the Hazeltine Corporation undertook the defense of its licensee and Hazeltine himself served as expert for the Garod
Company. The Radio Corporation based
its suit on its possession of the Rice and
Hartley patents, both of which it controls.
suit,

They attempted to show infringement by
the Garod Company.
Hazeltine showed experiments to prove
to the court that the Hartley patent

was

practically inoperative for the circuits used
in

broadcast

completed

he had
Waterman, an expert

reception.

his tests,

After

JUNE,

in rendering its opinion.
The
decision in this case will probably be withheld until other evidence is before the court.

consider

The Hazeltine Corporation has haled

the

1926

achievement acclaimed being the

special

alleged invention of the transmission of
ultra-audible sound waves through water.

By

ultra-audible

was meant sound waves
beyond the

so high in frequency as to be

human hearing.
Some of the marvellous

features of these

Company into court and that
now under way. The Grebe
"

sound waves brought two or three columns
of newspaper comment.
The fact that
they are inaudible and to that extent secret,
that they may be made to travel in straight

patents. The Grebe Company claims it does
not infringe any patent at present in force.
The validity of the negative C battery
and the grid leak patents is also soon to be
tested out in court.
The C battery patent,
bought from Lowenstein by the A. T. & T.
Company, and the grid leak patent,
granted to Langmuir, are both controlled
in the radio field by the Radio Corporation,
and the Grebe Company has been selected
by the R. C. A. as defendant in these suits.
Another patent, that of Mathes, in which
the grid is held negative by the voltage drop
due to filament current flowing through a
resistance, is also involved in this suit.
The above four or five patents mentioned

lines instead of scattering in all directions

A. H. Grebe
case

is

it is claimed, is a neu"Synchrophase,
tralized set which infringes the Hazeltine

as at present in litigation come very near
to being basic patents in radio apparatus
as it exists to-day.

Something About "Supersonics"
purported to be an interview with Dr. H. C. Hayes of the
Naval Experimental and Research
Laboratory at Bellevue, on the Potomac
River, was featured a short time ago, the

WHAT

as does ordinary sound, and many others of
its remarkable characteristics were lauded

as the discoveries of the Research Labor-

atory

staff.

That

is

not the fact and

we

publish this

statement of fact in fairness to those who
did the work.
During the war, a group
of scientists, principally from Columbia
University, was assigned the problem of
ultra-audible sound and in the Navy files
are complete accounts of all the properties now hailed as inventions of the Naval
Research Laboratory.
Those scientists were sworn to secrecy
by the Naval authorities on all the work
they had done, otherwise the scientific
journals would have received clear and
authentic reports of this most fascinating
branch of acoustics.
If the Naval Research Laboratory wants
to make more discoveries on the action of
sound of this nature (up to 200,000 vibrations a second) it would do well to consult the files of the Navy Department for
the years 1917-18. The most remarkable
properties of these supersonic soundbeams,
as given in the reports mentioned above,

have not yet been made public

in so far as

we know.

What About Libel by Radio?
ARE all of us very adverse

WE

to

a censorship of radio channels
freedom of speech is one of the
foundation stones of our Constitution and
any measure which threatens to encroach
on this feature of American liberty at once
arouses our antagonism.

But a situation has now arisen which

demands some analysis and action and
when the probable legislation is passed we
shall again

our

radical

quite the
be.

be reminded that "liberty" as
element interprets it, isn't

same thing

While

the

as

most of us take

it

to

Constitution

grants to
each of us liberty of speech and action that
liberty is guaranteed in so far as the speech
and action do not interfere with the rights
of others. The rights of others are
generally
overlooked by those who insist upon

PART OF THE NAVAL RESEARCH LABORATORY AFLOAT
Sound barges on the Potomac, near Washington, where
experiments are in progress designed to
the super-sonic telephone for undersea communication.
As Professor Morecroft points
out, much research on super-audible sound waves was carried out
by Columbia University experimenters and others, during the recent war

complete liberty for themselves.
In our country it is a crime to write
libellous matter and it is punishable
by fines
and imprisonment. This is as it should be.
We are at liberty to write only that which
does not interfere with the rights of others.

The spoken word, however,

is generally
a cause of action for slander the
slanderous remarks must be written. The
reason for this distinction is evident when

not

JUNE,
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one considers how

difficult

it

prove conclusively what a man
a man has written, however,

would be to
said.
is

What

there for

the judge and jury to see for themselves.
How about slanderous remarks spread

LAW TO COVER

LIBEL BY

the alleged slanderer are apparently beyond
the grasp of the law.
When one considers the future and
possible increase in censorship at our radio
stations it becomes ever more evident that

over the radio channels of the country?
Does the injured man have no legal redress
if his
reputation is besmirched in the hearEviing of a million of his countrymen?

we must guard against a possible monopIf
oly of the radio broadcast service.
the station owner is allowed to censor

dently here some new regulation is required
and it looks as though it might soon be

his channel, a

Blanton of

forthcoming.
Representative
Texas proposed an amendment to the
White Bill which makes it a crime to utter
scandalous remarks over a radio channel.
This, the House did not incorporate in
the final form which reached the Senate.
According to the Blanton amendment any
person who utters a libel or scandal by
radio may be prosecuted either in the state
from which it was broadcast or in any state

where

A
case

it

was

court in
before

and

shall not

become a dangerous

it,

factor in controlling

A

a country's news.
monopoly of radio
channels is not to be put in the same class

with the wire telephone monopoly of the
A. T. & T. Company.
Such, we believe,
functions for the direct benefit of the American public, but a broadcast monopoly
would be a bird of entirely different hue.

Fees For Broadcast Music Should

be Fixed

a

an action to which the

of Oklahoma City is in trouble
because the pastor of a local church declared over this radio channel that Sheriff
Friss had accepted a bribe not to enforce the Prohibition Law.
The pastor
is sued for $55,000
and the radio company for $20,000 in the libel action of
the sheriff.
As the law stands, the sheriff's
action probably cannot be sustained, but
with the proposed amendment in effect,

would

Broadcasters Association gives us the
unexpected news that some stations are
at present being charged royalties of more
than $25,000 in one year!

Can

the Voice be Carried on

Light Beams?

be sent out over

combine of stations might

119

to
a
news dispatch
from
Birmingham, Alabama, it
seems as though radio waves may

A;CORDING

be somewhat affected when they travel
through a beam of light. Some experimenters were manipulating a huge searchlight on the top of a high building and
apparently their voices were carried to some
of the radio antennas in the neighborhood.
The report states that engineers of the
General Electric Company are investigating the phenomenon to see if the effect
is a real one and if so how it can be controlled.

Oklahoma City already has

Company

minister

shall

received.

Blanton amendment would apply. Station
KFJF, operated by the National Radio

the

what

RADIO

have to prove

his

assertion or be adjudged liable for damages.
It has not yet been defined legally as to

what extent the radio station

is

liable for

to

sociation

of

A1CORDING
radio stations

the

National

Broadcasters,

As-

some

are being charged
extravagant figures for the privilege of
broadcasting copyrighted music.
Legislation at present under consideration will
compel the broadcasting station to pay
a statutory fee every time a copyrighted
number is sent out, but nevertheless this
legislation has the support of the broadcasters' association.
This support is based
on the theory that whatever tax the new
law provides, the broadcaster will at least
know what the performance is going to
cost him.
The station manager needs to
devote perhaps ninety per cent, of his
program to music, so that music they must
have.
The statement of the National

There may be a

real effect to be found;
has been known for a long time that an
arc, such as is used in searchlights, could
reproduce the human voice with a remarkable degree of fidelity.
If the current from
a radio receiver is passed through an arc
light, which is already burning from the
current supplied by a continuous-current
generator, the arc will act as a very good
loud speaker.
(Of course precautions have
to be taken not to burn up the radio set).
If then this effect is a reversible one,
which seems very likely, voices in the
vicinity of the arc will vary the intensity
of the light beam in a manner corresponding
to the sound waves.
If, then, a beam of
light does affect the radio waves traversing
it, we could expect the voice of the arc
it

the material sent out over its channels, but
if the Blanton amendment becomes operative the law may make it a co-defendant

with the scandal-dispensing speaker. This
will make more necessary the precaution
which most stations take at present to have
their speakers read, from a written copy,

whatever they have to say. Someone must
have previously read over the copy and the
station operator must check what actually
goes out over his channels with the copy
beforehand.
If material
departures are
the speaker, the operator can shut
off the microphone until the speaker comes
back again to the material which he was
supposed to send out.
Since the above was written the Oklahoma court has dismissed the Friss case,
the lawyer for the defense putting up the
plausible argument that the radio station
was no more liable for scandal sent over
its channel than was the telephone company for permitting a scandal to travel
over its wires connecting the speaker's
microphone to the radio station.
With the law as it exists at present, the
dismissal of the suit was a foregone conclusion; courts are to see that the laws
of the land are obeyed, but it is not their
function to apply old laws to new and
unforeseen circumstances. New regulations
must be passed to meet new conditions and
until they are, the radio station owner and

made by

Barratt's

A CORNER OF THE GENERAL POST OFFICE RADIO ROOM, LONDON
The photograph shows some of the automatic Wheatstone tape transmitters in use. The

circuits

here are London-Halifax, which is carried out on long waves via Leafield (Oxford), and Egypt.
The
operator is checking the signals as they leave the transmitting antenna many miles away, through
the loud speaker at the right
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other interior cities, money is provided for
With the
three new radio test trucks.
it

is

inspectors provided for,
watch can be
anticipated that much closer
to help
kept on the broadcast channels
additional

eliminate avoidable interference.

The Month In Rddio

for "conspicuous ser-

award of a medal

THE
vice" with a
of well

selection

known names

in

committee composed

the world of science and

our excelpublic affairs has been announced by
Their anlent contemporary, Popular Radio.
states that

nouncement

women

awarded
amateurs men,

"it shall be

without discrimination to

all

or children, of any race, nationality,

through whose prompt and effiis utilized to perform an essenThe awards shall be
rescue work.

color, or creed

Hartford, Connecticut; President
of American Radio Relay League, and
of International Amateur Radio Union
(Especially written (or RADIO BROADCAST)
"
The broadcast listener thinks he has had a
thrill when be bears the announcer of a distant

and say what the
number of a program is to be. But it
isn't any thrill at all compared to what the
two-way communicating amateur enjoys when
he works back and forth and holds two-way
station give his call letters

next

That's
the antipodes.
that's the real office of
Listening is not even half of the game.
can get into the amateur trans-

communication with
the big thrill.
And,
radio.

"Anybody

tial part in

restricted to non-professionals only."

Commu-

nications should be addressed to Dr. E. E. Free,
Secretary, Committee of Awards, Popular Radio,

627 West 43rd Street,

New York

City.

change in Navy transmitter practice has been inaugurated at the
Naval Training Station, Great Lakes. The use
of the thirty-kilowatt arc transmitter, will be
discontinued and all the traffic will be handled

AN

by a new triode outfit, generating a frequency
8630 kilocycles (34 meters). If the use of

of

this

as rehigh-frequency transmitter proves
now anticipated, the arc oscillator

liable as is

be permanently dismantled.
This Great Lakes station is the first of the
Navy outfits to rely solely on high frequency; it

great brotherhood of two-way communicating
amateurs all over the world, is ready and

has been a pioneer in this work and so really
deserves the honor of showing the other Navy
stations the way.
This station effected communication with the

no
game. Learning the code is
On the contrary, it i's an
stumbling block.
The
easy thing if a little help is secured.

to

extend the

warm hand

"There is hardly a country in the world
where there are no transmitting amateurs.
In North America, we amateurs have our
American Radio Relay League, and in foreign
countries we have our International Amateur
Radio Union. Our amateur transmitting
brotherhood is organised on a world-wide

and

and is fast building up national
international friendships that are of very
great value indeed."

basis,

operator
receivers.

to

be

heard

Whether

in

this

nearby

radio

possible

effect

will

U. S. S. Seattle when this vessel was in Honolulu
harbor last summer, and also this was the station
which kept in touch with Commander MacMillan when he was on the northern end of Greenland almost a year ago.

All of that official

determines the wavelength of the station
The reason for using the
it is used.

where

crystal as the master oscillator is that

bility of

Increased Radio Appropriation for
the Department of Commerce

RECOGNITION
crease of

of

the

work loaded on

INSupervision Service

great inthe Radio

of the government,
Congress has increased the funds available
for that service by about fifty per cent.
over what it was last year. The budget
allowed $354,000 for this work, but this
Even so, it is
has been cut to $335,000.
$115,000 more than was provided for the
Besides opening
present year's operation.

additional sub-offices in Dallas,

Memphis,

Los Angeles, Pittsburgh, and half a dozen

wavelength.

A crystal
with the detection of submarines.
which was mounted in a suitable case was
submerged, and when it was connected with an
electrical source it sent out a beam of highfrequency sound which came back as an echo
from any submarine which happened to be

in the neighborhood.

on

"There

in connection with

crystals

Some

The echo was

York; Presi-

received

crystal that sent out the sound.
are various circuits for quart;

same

the

vacuum

tubes.

oscillating circuits for
transmitting stations, while others are for the
purpose of using the crystals as frequency

of these

standards for
other

are

calibrating

measurements in

MME.
opera
who

son,

SLEEPER (New

makes

"Experiments with the crystals were begun
in wartime when they were used in connection

and concert

over the radio in

C.

it

a very much more constant frequency possible
The fading
than could he assured without it.
so
of radio signals which amateurs find
troublesome is due, in part, to the fact that the
wavelength of the broadcasting station is not
The quart{
constant but varies slightly.
oscillator entirely does away with the varia-

wavemeters

is

one

and

the radio laboratory."

SCHUMANN-HEINK

Said Interestingly

/CORDON

RADIO BROADCAST)

oscillator plays the same part in the
transmitter that a pendulum does to a dock.

The

Interesting Things

is a real one, the engineers working at the
task will soon let us know.

CADY

(Especially written for

"

Navy

was handled through this station.
For the last few months daily schedules of
traffic with Washington have been carried out
It was found that
with various frequencies.
8630 kilocycles carried equally well day or night
so that was chosen as the official frequency.
traffic

G.

Middletown, ConnecticutProfessor of Physics, Wesleyan University

It

IMPORTANT

mitting

anxious to help and
of welcome.

W.

cient action radio

HIRAM PERCY MAXIM

singer):

(New York;

"When

I

sang

New York the other day, my
of my most intelligent and

severest critics, listened-in to analyze the radio
He told me afterreproduction of my voice.

^-^ dent,
Sleeper Radio Corporation): "Only
a comparatively few firms, suffering from unwise
overproduction, have been guilty of the practice

ward that he had actually heard me breathe in
was horrified, for it is an unforgivsinging.

accompanied by slashing price
reductions, and the sooner they pass out of existence the better for everyone concerned.
Reputable companies having the interests of the
radio business at heart and themselves desiring
to continue in it, have not and will not tolerate
price cutting, and their good work in maintain-

"Now, my breathing could not have been
heard by the keenest ear of an observer sitting
The microin the first row of the orchestra.
phone was only a few inches from me as I sang,

of

'jumping'

ing standards will be especially evident during
this year.

1

able sin for a singer to let her breathing be
heard.

therefore caught the slightest vibration.
my radio audience, hundreds or
thousands of miles away, heard me as though

and

it

In other words,

the next twelve months will see that condition

they were standing a few inches from me as
This gives radio a wonderful advantage to
hear the finest shading of tones and the details

nearer in sight."

of the singer's technique."

"

Radio has by no means even approached the
but 1 feel confident that

sales saturation point,

I

sang.

The

ist

Lab" Circuit

New

Applications for the Toroid Coil -Another Experimental Article Introducing a Circuit of High
Qain, Sound Design, and Unusual Efficiency Another Fascination for the Home Experimenter

By KEITH

HENNEY

Director, Radio Broadcast Laboratory

THE average home
experimenter who possesses a laboratory of
sorts, there appear to
be two possible directions in
which his energies may be
Either he conducts ex-

spent.

periments for their own sake,
or he works at many small
tasks, with the completed
whole a receiver, let us say
in mind.
Suppose, then, that you are
such an enthusiast to whom the
series of articles

this

home

for

magazine

in

appearing

The experiments

believe
article

the first of a series

which describe a circuit which

in various fragmentary

forms by a number of

and

now

presented in this series, we believe confidently that the radio constructor
will find a circuit which has more to offer than -rmy-design presented to him
since the introduction of RADIO BROADCAST'S famous Roberts circuit.
For
that term

is

not used idly

it

will be difficult to find

can compare with

any home

This article presents the
experimental background of the circuit and describes several models which
can be built. Later articles will show exactly how to build a number of

models

it.

We present here enough
are decidedly worth waiting for.
keep the true home experimenter busy for some time to come.

which
to

THE

*^

EDITOR.

^^^^-VS?>

E

the

radio

closed book.

great deal of development and research, covering many months, has been done
in RADIO BROADCAST Laboratory, and in the form in which the circuit is

and

But many people

in-

A

constructor's circuit which

that

quency part of receivers

The original circuit is probably due to Dr. L. M. Hull. Bells
others of the Western Electric Company have also contributed much.

efficiency

set.

has

vestigators.

ex-

related so far

is

known and used

material

has appealed.

perimenters

end of a

freis

a

the home experimenter
look over the radio writings of the last few months
which is a good idea in itself
he will find considerable
mention of toroid coils, and he
may wonder if all the conflicting statements are correct.
Probably, if he has been interested in radio for any length of
time, he. will know that the
toroid is not a new idea, but
that coils of this nature have
been employed in the telephone
If

will

have been for their own sake,
although the apparatus described has been

Its migraindustry for years.
tion into the field of radio frequencies was

such that

thought of by many people witness the
fact that a good half-dozen appeared on the

many

applications exist for it.
a new

Suppose that you wish to design
receiver.

In

what

direction

will

market practically simultaneously.

you

The home experimenter, having decided
new receiver,

that he wishes to design a
will not depart from the

general rule,
that he likes to see concrete results
of his day's work.
He does not wish to

which

is

blunder into a blind alley. He proceeds
with caution.
Radio, as he looks at it, seems to be like
a blackboard upon which new ideas are
written daily, and as often erased. Some
of the ideas are good, few of them are new.
And up in the corner of the blackboard
marked "do not erase" are the tried and

come down through
radio.
The elimination

true schemes that have

the stormy days of

of the super-heterodyne, the tuned radio
frequency amplifier, the regenerative detector is not expected.
Further than that,

what can one say?

The home experimenter, then, reasons
that he needs a new idea, and he knows
will not likely stumble
upon something that will completely overthrow existing conditions in the radio

beforehand that he

FIG.

I

The fundamental

unit around which every radio
receiver is built.
A coil and a condenser will
have considerable voltage across it when properly
tuned, and this voltage when applied to the input

of an amplifier will be considerably augmented.
The extent of the amplification depends upon
the inductance and resistance of the coil

His reasoning will probengineering field.
ably be something like the following.
Practically all new ideas that radio
schemers have are due to the desire to im-

To dispute the right of the toroid coil
to a place in the radio sun requires that
the complainant have a clear picture of
what he asks of a coil, and upon this point
many people seem to have hazy ideas.
The experimenter will sit down and draw
a picture of the fundamental radio circuit,
a coil and a condenser with their terminals
connected together. He will attach to

these terminals, the grid and filament of
He will
a vacuum tube, as shown in Fig. I .
note that he has the input circuit of a high

frequency amplifier. What he wants, then,
is to find out the relation between the

prove either the quality of reproduction
or the selectivity and sensitivity of the
radio frequency part of their receivers.
Present day high quality transformers, the
use of properly constructed and operated
resistance amplifiers, the introduction of

semi-power tubes and the general application of cone speakers of high quality leave
little to be expected from the low frequency

FIG. 2
same, drawn differently and depending upon the source of their popularity, their names differ "too. The first is
Bridge" circuif
the original Hull circuit appearing in QST, the second is the newspaper and Radio version, and the third is the so-called

These

circuits are all the

And

the experimenter will find that some of the
articles, written evidently by people who
Output
know, state that the toroid has no business
in the radio industry.

turn?
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FIG.

3

Three methods of introducing voltages into toroid

One, Bremer-

coils.

Tully, uses an extra coil placed inside the toroid proper, N'axon uses
turns placed outside the toroid, and the Radio Foundation coils have an
external coupling coil

amplification he can get from this combination of gear and the kind of coil he uses.

THE GAIN

IN R. F.

CORTUNATELY

AMPLIFIER COILS

the

business of de*
termining the effect of using a good or
bad coil has been done for the experimenter
and the work described in RADIO BROAD-

CAST many months ago by Harry A.
Diamond, in April, 1925. This nice piece of
research was performer! by H. T. Friis and
A. G. Jensen of the Bell Technical Laboratories, and has been generally neglected
by many experimenters and writers.
In this paper, the fact is demonstrated
that the voltage gain of such a coil-condenser combination is a function of the
inductance of the coil and the square root
of the

resistance

of

the

circuit.

Thus

the

menter

may

FIG.

experisee that

receiver circuit which uses no additional coupling coils but which
utilizes part of the detector coil to introduce energy into the detector
circuit. A similar system was used in the RADIO BROADCAST "Universal"
receiver

the difference in gain
between the best solenoid and the average
toroid is not so great as many would like
to prove,

with

and when one couples

is difficult to get energy into the coil.
For this reason, a circuit in the neighborhood of powerful broadcasters is not so
likely to be disturbed by local signals exit

this fact

of the other advantages of the
toroid he will see that there are few difficul-

many

cept those arriving at the receiver through
the proper means the antenna. The

the path of a good toroid receiver.
These difficulties, however, exist and the
experimenter should not fall into the error
ties in

of

jamming

a toroid into

cuit with the

4

A toroid

any existing

assumption that

it

will

fact

that the field

cir-

work

inter-stage

The use

Since

much as possible but this
not so important as many writers
would have us believe. In fact, the
statement that toroid coils are less efficient
than solenoids need not bother the builder
of good receivers at all, for the difference

possible the
conservation of space,
the maintainance of
the resistance of circuits at their lowest
point, the reduction

is

in gain between a toroid coil amplifier and
one using a solenoid of the lowest resistance will not be audible to the human ear.
If the experimenter is equipped, he can
perform the illuminating experiments himself of determining what voltage amplification he may secure, but he may also use

and Jensen's formula to do the same
These engineers state that the
thing.
Friis

is

voltage

amplification possible

as follows:

_
~

(A

X

where

He

L X 2 */

VR

P x R
the tube impedance
V- is the tube
amplification factor
R is the resistance of the circuit
L is the inductance of the coil
f is the frequency

2

Rp

coupling.
of toroids

makes

resistance as

maximum

restricted indicates

may

most of the resistance exists in the coil, it
behooves the experimenter to reduce the
factor

is

be placed closer to metal
end plates of condensers, closer to wires
carrying radio frequency currents of wrong
phases, and even
closer to each other
without the many
troubles incident to
that the coils

FIG.

5

These drawings show how the H ull and the " Universal " systems
differ.

In the Hull circuit, the plate coil

has been reversed

of

"

"

pick-up

sources, the
prevention of inter-

stage
It can't be done.
properly.
and those soon to follow will

This

article

show how the
toroid can be used in a circuit whose performance is astounding.
USE AND ADVANTAGES OF THE TORIOD COIL

THE
lies

great advantage of the toroid coil
in its restricted field.

This means

that energy from the coil is not likely to
expand about the coil itself and interlink

with other

fields,

and by the same token

from ex-

ternal

coupling

proper precautions are taken, and provided
that the experimenter does not play with an
inherently unstable or unbalanced circuit.
Now for a little history. In the January, 1924, QST, Dr. L. M. Hull described
a circuit that promised considerable volIt was brought to the
tage amplification.

is

should use this formula and the data

which are for two types of coils
taken from Sylvan Harris's article in Radio
News for January.
below,

Rp =

12,000

1*

8

R

=

ohms

(2OI-A)

10.3 (solenoid)
1

8.8 (toroid)

= ooo kilocycles
L = 300 microhenries.
K (toroid) = 17
(solenoid) = 20

f

i

BROADCAST Photograph

FIG.

An

"

Coils of small diaexperimental set-up of the
Bridge circuit."
in order that their external field will be small

meter are recommended

by-

stray electromagnetic fields, and naturally
makes neutralization of high-gain amplifiers
a much simpler problem. All of these
things are possible, of course, provided that

THE "RADIO BROADCAST LAB" CIRCUIT
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attention of several radio experimenters
with the result that the circuit is now
It
variously used and variously named.
has come to the Laboratory in many guises,

among them being

the

"Belts"

123

R. F.

Choke

circuit,

the Western Electric Bridge circuit, the
R. F. L. circuit, and on the Pacific coast it
is probably known as the Best circuit.
Fig. 2 is a compilation of several of these
circuits, including Doctor Hull's original
scheme shown in QST. Although many
have claimed credit for connecting an
amplifier-detector coil as Doctor Hull has

done,

in

is

Figure are really

in this

he should get

believed that

is

it

whatever glory there

drawn differently.
Although the Hull

The

it.

all

circuits

the same thing,

circuit

was not

orig-

has
inally designed for toroid coils, it
lent itself to their use with peculiar effectiveness.

The

at present

is

chief trouble with toroids
that few people seem to know
how to get energy into them without
Fig.
spoiling all of their good qualities.

inductive

tional

coupling

with

Neither of these

coils are

complete

and naturally the field is not so
constricted as one wishes.
In Fig. 4 is a circuit which may be used.
There is but one intertube coil which is a
toroids

complete toroid tapped for the plate inducIf this system is used, the ordintance.
ary Hazeltine method of neutralization can
not be used and other resources must be

drawn upon.
In Fig. 5, the Hull method
It
with the circuit of Fig. 4.

that there

two

is

little

circuits.

In

has been

coil

plate

contrasted
be noted
difference between the
the Hull method, the

much

they look

is

will

reversed.

alike,

Although

there are certain

structural advantages of the second which
make it worth while. In the first place,
a condenser may be used to isolate 'the

plate

and grid

frequency

a. c.

and low
This makes

coils as far as d. c.

are concerned.

to light the filament of the
In the second case,
tube from a. c.
the Hull arrangement makes it possible
to add regeneration to the detector without

it

possible

first

extra coils.
In other words, the toroid coil receiver

which can most successfully be operated
a stage of radio-frequency amplification
the
to a regenerative detector
heart of the "Aristocrat," the Roberts,

is

added

The first coil
the Browning-Drake etc.
may be a loop, a solenoid, a toroid or any
type of inductance, while the amplifierdetector coupling is a toroid of only one
winding.

WHERE TO TAP THE

THE

question

of

greatest

importance

home experimentei 's
development of a new

at this stage of the

departure upon the

COIL

up

to date.

employs the Rice system of neutralization, condenser feed-back to introduce regeneration
into the detector, and an isolating condenser in the detector coil so that a. c. may be employed to

This

circuit

light the amplifier filament

external

coupling coil is bad since it introduces
Inlarge capacity and resistance losses.
ductive coupling by means of a separate
in
plate coil is not so good since it results
two fields, a strong one due to the tuned
circuit and a weak one due to the plate
circuit.

7

circuit containing all the modifications to bring all previous circuits

The conven-

shows several methods.

3

FIG.

The Toroid Receiver

is to determine the correct place
This problem into tap the toroid coil.
volves a knowledge of the input impedance

receiver

of the detector tube

and the output im-

pedance of the amplifier tube, the number
on the coil, the inductance of the
coil, and the frequencies to be received.
Considerable work was done by the wriof turns

RADIO BROADCAST Laboratory and
Cruft Laboratory at Harvard to determine
the proper turn ratios, and the data below
is based on the empirical formula that the
correct ratio between the grid and plate
ter in

coils

is

as follows.

Type Tube

RADIO BROADCAST
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Important Facts Concerning the Circuit1

of Receiver Circuit
stage tuned neutralized radio-frequency
gain amplifier, regenerative detector.

high

Circvit Origin
Hull; Bell Telephone Laboratory Engineers
Coils

Toroids, solenoids, diamond weave, etc. Any satisfactpry tuner coil may be used in the antenna

Audio Amplifier

Any good

type of audio amplifier
nected to the detector output.

may be

circuit.

con-

Tubes
199's or 20lA's satisfactory.

Neutralization

Parts Required

Rice

2 sockets, 2

condenser,

Regeneration

control, 1

Capacity Feedback

The

choke

2 tuning condensers, 1 feedback
neutralizing condenser, 1 filament
1 isolating condenser, 2
grid leak and condenser.

coils,
1

output jack,

coils, 1

the tuning condensers employed will depend entirely upon the size of the coils used. The
standard commercial coils usually take a .0005-mfd tuning condenser. The isolating condenser is 0.5-mfd
and the grid condenser .00025-mfd. A 15-plate midget condenser is satisfactory for regeneration and a
neutralizing condenser of the three-plate type is suitable for use in the circuit.

IO

FIG.

size of

One method

a trap for the amplifier
circuit.
Sufficient wire is wound on the grid leak
tube to tune to the offending frequency with th
nail placed inside the
.ooo25-mfd condenser.
tube broadens the tuning sufficienctly so thai
the number of turns is not critical
of

making

A

mu
as

tube requires that there be practically

turns in the plate coil as in the grid
coil to get maximum amplification
which
will be somewhat greater than with a low
impedance tube such as 2OI-A and the

many

selectivity will suffer accordingly.
Fig.

6

is

As an adventure into circuit buildFor the
strongly recommended.
reader, however, who wants a set he can
build with the certainty that it will work
easily and surely, it cannot be recommended.
thrills.

ing,

an experimental model of the

it

is

EXPERIMENTING WITH THE CIRCUIT

THE

of connections

to progress to that

in Fig. 2.

It will

given
be noted that the amplifier is neutralized
by tapping into the interstage coil. This
scheme represents a circuit that will work
and in nearly every case it will be exceptionally sharp and with considerable senThere is the difficulty, however,
sitivity.
that it cannot be neutralized unless everything in the circuit is placed properly and
is
of the correct value. The amplifier
tends to oscillate until the detector is
turned to it when enough energy is extracted to stop oscillations.
In other
words, the set tends to "lock" into the frequency that is desired and other signals

have great difficulty in breaking through
the two tuned circuits.
The receiver whose circuit is shown in
Fig. 2 will give

any home constructor many

if all

home experimenter

is

encouraged
to try the "Bridge" circuit and then

shown

in

Fig. 7, the

ideal form.
It has all of the
advantages
of which toroids are capable and few of the
disadvantages. Neutralization is effected

by the Rice method which makes the amplifier

practically independent of the de-

With low loss coils, proper
spacing of wires carrying radio frequency
tector circuit.
currents,
plifier

and shielding

if

necessary, an

with a large voltage gain

am-

will result.

There are many interesting points about
the circuit that are worthy of discussion.
Considering the detector inductance, it is
seen that it consists of a coil which has been
physically divided into two parts which
are connected together, as far as radio
frequency currents are concerned, by a
This condenser
large by-pass condenser.
has the same position in the circuit as the

leads are short

and

batterie:

direct

and

al

least a i.o-mfd

condenser is across the B
may not be necessary.

it

battery,

better, however, to include this con-

It is

"bridge" circuit built in the RADIO BROADCAST Laboratory to determine whether the
circuit was practical or not. The diagram
is

by-pass condenser across the B

and

denser, which may be as small as o.i-mfc
at the coil terminals so that the coil itsel!
as nearly complete as possible.
The tuning condenser is placed across the entire
coil and only part of the voltage developec
is

is

applied to the grid. This represents a
which is not noticeable, especially

slight loss

since regeneration

The
wound

is

used

in this circuit.

frequency choke may be
of small wire in slots in an insulating
form as shown in the February RADIC
BROADCAST on page 443 or it may be 2
spool on which about 400 turns of No. 32
insulated wire are wound.
In the Laboratory, choke coils have been wound with
the wire from an old spark coil.
Coil;
which may be used are manufactured b>
the Samson Electric Company, and one
is

radio

shown

in Fig. 6.

The condenser connecting

the plate ol
the detector tube with the lower end of the
detector coil may be any of the smal
"junior" condensers now on the market

The maximum

capacity depends upon the

choke

coil and it must be large
enough so that the detector will oscillate
on the lowest frequency (longest wave-

size of the

is to be received.
If the choke
very large, a smaller feed-back condensei
may be used. If the choke and condensei
are too small, tuning somewhere in the
broadcast frequency band, erratic results
will be obtained.
It may cause the de-

length) that
is

some frequencies and
not at others, or it may be necessary tc
introduce more capacity to stop the detector to oscillate at

tector from oscillating.
Fig. 8 shows a
complete receiver using two toroid coils.
Fig. 9 shows a Laboratory model oi
this receiver in which is used a choke coil
wound of 400 turns of No. 36 enameled wire
on an ordinary cotton thread spool. Regen-

eration

is

smooth and quiet

The wire which connects
RADIO BROADCAST Photograph

FIG.

9

This receiver uses Samson condensers which make a compact receiver possible, an All American
toroid and a Superaudioformer.
It is a complete three-tube set on a baseboard 6
by 12 inches.
Note the condenser which connects the two parts of the detector coil as well as the
copper shield
between the antenna coil and the toroid

detector to this condenser

must

be

in this circuit.

the plate of the
is

"hot" and

it

kept away from other wires
carrying radio frequency energy.
The Rice system of neutralization is
employed, making the amplifier and de-
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lector

circuits

practically

identical

with

regard to the placing of inductances and
The center tap on the antenna
capacities.
inductance must be within one or two
turns of the center if exact neutralization is
isolating condenser and the tuning
condenser of the detector circuit must be

insulated,
if

the batteries will be
condenser shorts. The

or

the

same may be

said of the neutralizing con-

denser of the amplifier, which should be
fixed at the proper point and not varied
as is common on many receivers now in use.

A

NEW

ANALYSIS OF TROUBLE IN THE
AMPLIFIER

LOW

R. F.

used for the ampliIFfier, a trap may be necessary in the midtap of the antenna secondary. The trap is
necessary for stabilizing the circuit and
is

and frequently necessary

useful

in

all

f.

signals coming through, or if the amplifier
seems to oscillate without regard to the
neutralizing condenser, or if a plate meter
shows that the first tube is taking a large
plate current, this tube is probably oscil-

lating at a very high frequency.

This frequency
borhood of 3748

is

usually in the neigh-

kc. (80 meters), and is
by the "leakage" inductance of
and the capacities attached to it.

controlled

the coil

"// the receiver seems to be inoperative, no signals coming through,
or if the amplifier seems to oscillate without regard to the neutralising
condenser, or if a platf meter shows that the first tube is taking a large

removing the
"works" from a grid
leak and winding about
loo turns on the glass
sists

What actually happens is the following.
The tuning condenser is practically a short
circuit for the

In
very high frequencies.
other words, the coil is an inductance with
If the
its two ends connected together.

coupling between the two halves of the coil
were perfect, the resultant inductance when
the ends were connected together would be
zero.
Actually, however, the coupling is
not perfect, the resultant inductance is
not zero, and the circuit resonates to this
leakage inductance and the capacities attached to it.
A trap tuned to the oscillating frequency
and placed in the mid-tap will solve the
difficulty since it puts enough loss into the
circuit, at that frequency, to stop oscillations.

There are several methods of making
this trap.
One is to wind about 100 turns
of fine wire on a dowel rod and to tune this
inductance by means of a small condenser

in

meters),

This inductance
is then slipped into a
.ooo25-mfd. condenser
with grid leak mountings and wire removed

If this

trap

necessary at

is

not perfect, the resultant inductance

when

it is

on

oscillation bent.

Coupling between amplifier, grid, and plate
has no effect upon it, and in the

coils

Laboratory, a mid-tap coil a yard away
from the plate coil and connected to the
tube through twisted leads still caused the

At times, the amtube has taken as much as 20 milliamperes with 90 volts on the plate and
negative 4.5 on the grid until the trap
in the mid-tap had been properly fixed.
This trap circuit will tune sharply, and
amplifier to oscillate.

plifier

effective,

some

resistance

to broaden out

This

may

its

reson-

be done by using

resistance wire, or by placing an iron nail
or screw in the grid leak tube. The first
trap the writer made was constructed of
wire wound on an iron nail hammered into
the base board. Wire was added until
oscillations ceased.

OPERATING THE CIRCUIT

and

not jero,

is

and

the circuit re-

the capacities attached to

is placed some adhesive
tape or absorbent material which is covered with collodion before the form is removed. The coil is then wound about a
cylindrical center which makes a solid core.
It may be remarked here that toroid
coils furnish an excellent use for enameled
wire and what experimenter is there who
has not longed to use a supply of such
wire that has been in the laboratory for a
long time?
These coils have a low distributed capacity and will tune to a wide range of

Commercial coils are wound
frequencies.
to be used with .oooj-mfd condensers although there
be

best to start experiments with a 199 type
tube as the amplifier and to learn all the

is

no reason why they cannot

made for smaller
The present article

capacities.

be followed with
another giving exact constructional details
of a complete toroid receiver of exceptional
Methods will be shown of winding
gain.
traps, choke coils, and of operating the
amplifier filament from alternating current.
will

It is hoped that home experimenters who
assemble the circuit will give the Laboratory an opportunity to hear of their dif-

or successes.

ficulties

Bibliography

is

tricks

with

this

tube.

Then one may

1.

2.

graduate to a higher gain tube like a 2OI-A

which

denser may be two six-inch lengths of
annunciator wire soldered to the two ends

carrier

is

more

difficult to neutralize.

detector

is

made

to oscillate

3.

and a

picked up. The neutralizvaried until tuning the
amplifier condenser does not change the
pitch of the beat note.
Less trouble will be had in neutralizing
and controlling the set if both coils are
toroids.
Battery leads should be twisted

wave

is

ing condenser

is

"Anti-Regenerative Amplification,"
January, 1924, Lewis M. Hull.

FIG.

I

I

A New

Five-Tube Receiver, Radio, March,

1925, E. E. Turner.
4.

New York

The

R. C. L. Standard

12,

1925, R. H. Siemens.

Sun, Dec.

provided wherein No. 36 dec. or enameled wire is
until the slot is filled. The lead is then conveyed to the adjacent unfilled slot which is filled

wound

in the

same manner.

in this receiver without
only necessary to tap the
proper place. It is not necessary

adapted for use
difficulty.
coil in the

to

It

is

remove additional coupling

coils

which

are provided by the manufacturers.
Coils may be wound on a rectangular

QST,

High Frequency Amplifiers, Bell System Technical Journal, April, 1924, Friis and Jensen.

and made into a cable, keeping them away
from grid leads and radio frequency leads.
Commercial types of toroid coils may be
specifications for the choke coil for use in the
circuit are given above.
Twenty slots are

it.

form on which

IS not difficult to neutralize this ampliITfier if proper precautions are taken. It

The

The
Lab

two

at that frequency, to stop oscillations."

This is a phenomenon that has never before
been described as far as the writer is aware.

ant frequency.

its

prop-

fier oscillates

more
should be added

an inductance with

A_ trap tuned to the oscillating frequency and placed in the mid-tap
will solve the difficulty since it puts enough loss into the circuit,

frequency at which this ampli-

it

the coil is

sonates to this leakage inductance

will affect the

make

actually happens is the following.
practically a short circuit for the very high

If the coupling between the two halves of
the coil were perfect, the resultant inductance when the ends were
connected together would be {era.
Actually, however, the coupling is

erly tuned, and little
that is done to the remainder of the circuit

to

and

What

it.

ends connected together.

cannot be neutralized
until the trap

controlled by the "leakage" inductance of the coil

The tuning condenser is
In other words,

the set

all,

is

frequencies.

found

is

and

the capacities attached to

or added until stability
is attained.

This tuning con-

until oscillations cease.

plate current, this tube is probably oscillating at a very high frequency.
This frequency is usually in the neighborhood of 3748 kc. (80

tube.

loss coils are

amplifiers using Rice neutralization.
If the receiver seems to be inoperative, no

r.

of radio-frequency amplifier circuits, which use
INRice neutralization, Mr. Henney analyzes a peculiar, phenomenon, which, to our knowledge, has never before been suggested.

found.

is

R. F. Amplifier

SPEAKING

until the proper capacity

Know About Tour

Something You Don't

Another method con-

The

shorted

These

wires are twisted, constituting a condenser,

to be attained.

well

the coil.

of
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FIG.

The
in

the

12

of the tuned trap
mid-tap of the amplifier

position

How
How

Manufacturers Avoid Broken Cabinets,

Tubes, and Sockets
tions for the Amateur Who Ships His

Damaged

Sugges-

Coils,

Own Set

TODD

By STANLEY W.

^American Railway Express Company

HOW NOT TO PACK
A

woolen blanket

A RADIO RECEIVER
will not afford suffi-

cient protection for a set

A
for

when shipped

RADIO

one of

who has
enthusiast
gained quite a reputation for his
skill in set

construction, recently

many days making a set
friends who lived in another

spent
his

city.

When

came

to the final step of preparfor
this fan took an
the
set
shipment,
ing
old woolen blanket and wrapped the set in
That
it, and then put it in a wooden crate.
it

Proper cushioning
has been found to
be the only way by
which the effect of
such shocks and jars
can be neutralized.
It took some time
for

transportation

experts and box manufacturers to determine what was necessary to be done to
pack radio shipments so that they would
This led to the development
ride safely.
of what is known as the "air cushion carton," which most of the large radio manuThese are usually
facturers are now using.
made to fit each particular size of set, and

The man

for

whom

roughly

in

getting

express

it

to him.

company

was brought into the case. When he
examined the container and found that
only a heavy blanket had been used to
cushion the set against the normal shocks
and jars of transportation, he knew just
where the trouble lay. It was apparent

to radio sets, th

are not always familiar with the trick o
putting the cushions in the proper position
so that they serve the purpose of offsettini
Fans whi
jars in transit, as intended.
their own sets, of course, are les
familiar with the importance of air cushion
and much trouble is encountered by trans

make

in

handling

thei

SHOULD

be emphasized that neithe

loose excelsior nor paper used for cushion
ing absolutely neutralizes the shocks of or

dinary handling, because when

down, especially

if

a

it is

wooden box

crushec
is

used

practically every jar of a serious nature i
transmitted to the set. There are too mani

it

supervisor, who had
given much study to the rather difficult
problem of packing radio shipments prop-

An

damage

ward the sets to customers, after havin;
taken them from the original package am
replaced them again for shipping.
The;

'

and when the
tubes were put in the sockets and the battery connected, not a murmur came from
the loud speaker.

of the

express companies find, is encountered no
when the manufacturer ships his receiver
to his dealers, but when the latter refor

IT

trip,

was made at once communicated with the
builder and claimed that the express company had treated the shipment pretty

Most

;

PROPER SHIELDING AGAINST BUFFETING

to get, from being scratched or marred.
But on arrival, it appeared that the set had

by the

large or heavy, to place the carton in
crate.

portation companies
radio shipments.

was ideal packing, he argued, for, of course,
it would be all that was necessary for protection, and would prevent the fine mahogany cabinet he had gone to some pains

suffered severely

facturers have taken the additional pre
caution, where the sets are unusuall;

adjustments in the average receive
not to cause some trouble, if extreme can
in handling is not encountered, especially
when the cushioning feature is disregarded
Damage often occurs to some of thi
handsome cabinets used by manufacturer:
because of the inherent weaknesses of thi

fine

COMMERCIAL PACKING FOR A MANUFACTURED SET
Inside the larger packing carton, usually made
of corrugated material, is placed more cardboard so arranged as to provide an air cushion
completely around the set

up

erly,

that the blanket offered little protection
of this sort, which is considered absolutely
essential in every good radio "package."

The average

builder of a radio receiver,

amateur or professional,

handles a set
He
carrying it around.
would consider it quite a problem if he had
to take it a great distance by hand, always
fearing that the fine inside adjustments
would be disturbed. In transit, a shipment
may be handled thirteen or fourteen times.

very gingerly

in

the cushions, so called, are merely corrugated board, scored or bent in such a manner as to provide at least a two-inch open
space between the inner wall of the outside
carton and the top, sides, and bottom of
the set. The shipping unit is thus a box
within a box.
The air cushions hold the set in suspension and prevent the jars which the
shipment may encounter in transit from
reaching the delicate instrument inside.
When put upon a flat surface, the cushions
prevent the air from escaping, and that
gives a spring-like quality, absorbing the
shocks and holding the instrument tightly
so

that

it

cannot

shift.

Some manu-

PLACING THE RECEIVER IN THE BO>
The onli
Air cushions are arranged on all sides.
step yet to complete is the placing of the cor
rugated pasteboard on top of the panel

JUNE,
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material.

The

grain of the

wood

the

in

end pieces of a cabinet, for instance, should
run crosswise and not lengthwise. Otherwise, when the end pieces are grooved out
where the back panel fits, the wood is
weakened and a slight shock will cause the
If
the
ends to split with the grain.
cabinets are made of green wood or unseasoned lumber, similar trouble may

Here again the
to

air

the

solve

SETS

FOR SHIPMENT

cushion

idea

has

problem.

Express
companies recommend the use of cartons
helped

sufficiently large at least to allow one inch
on the bottom and top of the mouth of the
bell.
The base should be packed separately
either in another carton or in a separate

compartment

in

the carton

holding the

develop.

Panel breakage used to be quite com-

mon, because

a good

in

many

sets

some

of

the necessary parts, like condensers, heavy
coils and the like, were hung from the rear
In transof the panel without support.
portation, this weight proved too much
a cracked panel sometimes resulted.

and
In

the sets of to-day, with the large use of subpanels and the tendency to place the heaviest parts

on the base, the panel

is

given

much more

consideration, and, therefore,
rides without often encountering trouble.

Of course, common sense dictates that
the tubes should not be left in the set when
a receiver

is

shipped, nor should any loose
in the cabinet.
Obvi-

equipment be placed

ously batteries should be sent separately

BEFORE SEALING THE CARTON
Note how the receiver is completely and firmly
suspended by its interior case. The normal
shipping jars will not dislodge the apparatus or
if similar precautions are
taken whether or not the receiver is manufactured or home built.
The amateur shipper may
not be able to produce a box as workmanlike as
the ones from the box factory, but he can easily
apply the same principles and be sure of ade-

damage the cabinet

quate protection for

his set

when

it is

in the

127

package, and provides a cushion of
to protect the tube from shocks

some sort
and jars.

Despite

some

still

all precautions taken, there are
cases of filament breakage.
As

is less than one-fourth
the diameter of a human hair, a slight jar
may break it. A heavier shock will disturb or disarrange other elements inside of
the tube, causing short circuits in the tube,
A fan who ships a tube only protected
by the carton that he buys it in from the
dealer is taking a big chance, as it was not
intended to serve as a forwarding carrier.
A tube carton should be placed in another
strong container large enough to allow
several inches of excelsior on all sides of the
tube carrier. Tubes that have been used
for any length of time should not be shipped, as the filament is exceedingly brittle
even though the tube may still function,
and may not stand handling.
In the express business, the employees
have been so frequently cautioned regarding the need for extreme care in handling
all kinds of radio shipments, that this traffic

this slender wire

is

to-day

being given

special

attention.

shipped

A hole should be cut in the cardboard which fits into the carton, to hold
the neck of the horn firmly. At least one
cushion or filler should protect the mouth
of the bell from coming up against the
bell.

bottom of the carton. "Fragile" labels
and one "This Side Up" label on the top,
assure proper treatment in transportation.

SHIPPING RADIO TUBES

A S

TO

**

THE TOP AIR CUSHIONS
In this particular type of carton fit snugly over
the panel of the receiver protecting the dials and

the face of the panel.
When shipped, this receiver will have cushions on all sides, thus reducing the chance of damage to an absolute minimum

the packing of radio tubes, the

leading manufacturers have adopted
standard cartons which have proved satisfactory.

These usually comprise a corrufelt wrapping to be

gated collar with a

SHIPPING THE HOME-MADE SET
Transportation companies prefer the use of aircushion cartons, but where these cannot be
obtained, the best packing material to use is ex-

At

celsior.

least three inches of this material
all around the receiver to insure
safety in transit

should be placed
'

and there are
both dry

cell

special ways
batteries and

for

packing

A

wet storage

Practically all of the manufacturers are using individual cartons for
batteries.

B

batteries, thus

prices of receivers generally are lower than they were a year ago, it
is undoubtedly false economy to
attempt to

must always be handled "right side up."
Such crates or boxes are made so that expressmen will have something to take hold

handling shipments of loud
The bell or horn of the type in
speakers.
most common use is made of wood or fiber,

and

in

The parchment disc type cannot stand much rough
Most manufacturers use carhandling.
tons made for their particular type of
loud speaker, and most instances of damage
in shipments have come in the reforwardis

ing of

classed as

them by

skimp on the proper packing materials
that

and individuals.

will

handled

insure
in

the

transit.

set
If

being properly
the average fan

would give the same time and care to the

SHIPPING CASE FOR A 3O-POUND SET
Receivers which weigh more than 30 pounds
will travel more safely with a light wooden crate
around the corrugated packing case

packing of the set as he does to the construction and hook-up, much of the breakage encountered in the movement of the
radio traffic

would be avoided.

The

"fragile."

dealers

is.

Even though

short circuiting, while the standard crate
for a storage battery is so made that it

encountered

and

construction usually

removing any danger of

of in handling them.
Much trouble in transportation has been

of them are radio fans themknow how delicate the set

many

good

selves

placed around the tube, and the whole inserted in a special carton.
This carton is
not expected to prevent a tube from being
smashed in case of an accident, but it is
strong enough to protect the tube from
injury, if it is held firmly, allowing no play

transportation companies are seeking the cooperation of the public with tht
proposal, which seems to be fair, that if a
radio shipment
for

they

is

packed with due regard

fragile and breakable character,
will do their utmost to handle it prop-

its

erly during its travels.

A few

of the Sets Submitted in the RADIO BROADCASTEveready Contest for a non-radiating Short- Wave Receiver
E illustrations on these two pages depict some of the
many interesting short-wave sets that have been received
in the RADIO
BROADCAST-Eveready contest for a nonradiating receiver to operate on the short amateur waves.
With the close of the contest, the process of elimination is actively
under way, and the winners will probably be announced in the July
number of RADIO BROADCAST. This contest was announced for the

reason that practically all short-wave sets now in operation radiate
more or less violently, and since it has long been the policy of this

magazine to frown on "bloopers," it has not been possible to de
scribe in the editorial pages of the magazine a simple and efficien
receiver for the higher frequencies.

From the manuscripts submitted, fifteen have been chosen a
the most promising from the standpoint of their non-radiatin,
qualities, simplicity of construction and operation, and ori
From these fifteen, the judges will choose the three tha
ginality.
seem to possess the highest qualifications, and these three will bi
described in RADIO BROADCAST.
The

receivers illustrated here are not chosen with

any

particulai

mind, except to show characteristic receivers. Thei
indicate nothing whatever of the relative merits of the fifteer
from which the final choice will be made.
The receiver at the left came from W. S. Pritchard, of 430*
Euclid Avenue, Cleveland, Ohio, and uses four tubes, two detectors
an oscillator, and one stage of audio-frequency amplification. Com
plete shielding is used to eliminate stray couplings and, althougl
the photograph does not show it, there is a brass cover for th<
receiver, making it a very attractive piece of work.
The receiver below was constructed by L. W. Hatry, 46 Soutl
Marshall Street, Hartford, Connecticut one who has
long beet
known in the amateur game. This receiver is typical of the ex
idea

in

cellent construction that

the best amateur sets to-day
arrangement of parts, in
eluding the disposition of the sockets for the plug-in coils.
On page 129 are three more short-wave receivers, the one ir
the upper right representing the product of Mr. J. Kriz, 1628

and gives

in

good

appears

in

detail the relative

Rigg:

Washington, D. C. It is a three-tube set with a stage o
radio frequency amplification before the detector. The
amplifiei
and detector operating at radio frequencies are tuned with i
o mon
Place,
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THE ENTRY OF W.

S.

PRITCHARD, CLEVELAND, OHIO

THE ENTRY OF
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In the RADIO
complicated than with the ordinary Reinartz set.
BROADCAST Laboratory it seems to have a penchant for southern
stations, as XDA, Mexico City, has been heard pounding away at
a great rate for many successive evenings.
The second receiver on this page was built

by Robert H. Freeman, East Orange, New Jersey, and is a four-tube set. It shows
an excellent arrangement of parts, with a minimum of gear between the coils and condensers.
The receiver below was constructed by another well-known
In this
amateur, F. Cheyney Beekley, Glastonbury, Connecticut.
apparatus is mounted on a metal sheet which has been
bent so that it forms a continuous shield, a part of it being used
as panel and a part as base board.
A Silver-Marshall coil is
used as inductance, and all parts carrying radio frequency currents are kept well away from the shield.
As this is written, tests are under way to determine the relative
sensitivity and freedom from objectionable radiation of the
various receivers. A fixed oscillator of low power is installed in
the Laboratory and signals from it are picked up at the shack
which houses 2 GY, about 400 yards distant, and the audibility
measured. All receivers are compared with a Reinartz circuit set
temporarily used as a standard and which has proved to be very
case, the

sensitive

RADIO BROADCAST Photograph

SET SUBMITTED BY

J.

KRIZ,

WASHINGTON,

D.

C.

and simple to handle.

The first test for radiation is
made to oscillate with 90 volts on

a simple one.
The receiver is
the detector, and is attached to

an antenna at the Laboratory. If its signals can be heard at
the shack it gets a poor rating with regard to radiation.
It has
been found that the Reinartz receiver puts R} signals into the
shack under these conditions, and it forms one method of communication between the Laboratory and 2 GY.
If the signals from
the receiver cannot be heard, the distance is decreased until they
are audible and equal in strength to those of the Reinartz, and then
While there is no reason why any operator
points are awarded.
should use 90 volts on the detector tube, such practice in our tests
will determine conclusively the maximum distance at which the
receiver will cause trouble to other listeners.

RADIO BROADCAST Photograph

CONTEST RECEIVER OF ROBERT H. FREEMAN, EAST
ORANGE, NEW JERSEY
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ANOTHER

SET,

SUBMITTED BY

F.

C.

BEEKLEY, GLASTONBURY, CONNECTICUT

4V
This post

eliminated and

*

FIG.

C -A

may be

''

common

post used in

its

place

I

modified Silver circuit employing a grid leak and detector, r. f. oscillation control, and separate C and B battery connections is shown here. Thi
changes are more evident when one compares this circuit with the original circuits appearing in the November, 1925, and January, 1926, RADIO BROADCAS*
or with the circuit shown in Fig. 9, page 132. The B battery terminals, I, 2 and 3 are for the 90, 90-135 and 135 volt taps of the battery respectively

The

gtessive
Changes Which Will Improve This Receiver, Built by

several changes in the

Model 1926 Silver receiver (described
in RADIO BROADCAST for November,
1925 and January, 1926), all of which
have added to the selectivity, sensitivity
and tone quality of the receiver." This,
in the main, is the gist of numerous letters
received by RADIO BROADCAST.
The writ-

I

ers usually complete their letters
brief outline of the changes made.

In the

with a

RADIO BROADCAST Laboratory,

This would reduce the number of

or post.

battery leads or posts to eight, since there
are two+C posts to be provided for.
By
including small blocks of C battery within
the cabinet and directly wired to that part
of the circuit to which it applies, the number
of battery leads may be cut to five:
i.

A

minus

will

make

tector

mented with this set undoubtedly will aid
those who have had and are having con-

grid leak
grid leak

siderable difficulty in making their
of this set work properly.
In all probability, it will be
found helpful to provide the receiver with a terminal strip having
12 posts.
It is doubtful whether
the majority of manufactured battery cable cords have enough leads
so that it alone may be used to
connect the receiver to all the batteries used.

posts

may be

Several of the terminal
eliminated or one lead

may be

used for several purposes,
as in thecase of the A
C lead

B+

minus B;

2,

plus A;

3.

plus

B 45;

Reference
plus B 90; 5. plus B 135.
to the modified circuit diagram, Fig. i,

4.

we have been conducting some very interesting experiments of our own on this receiver.
Our report, with which is blended
much of the valuable information gleaned
from those who have built and experi-

own model

Readers of

LABORATORY STAFF

By THE
HAVE made

Many

this suggestion quite evident.

IMPROVING DETECTOR SENSITIVITY
the main changes
the
ONE
the replacement of the deproper
of

in

receiver

is

C

battery with the more standard
and detector. In including the
and detector in the circuit, it is

RADIO BROADCAST
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CHANGES

1926

THE MODEL

IN

1926

RECEIVER
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FIG. 3

One

Modified Detector

the

of

simplest

Circuit

changes

is in

substituting
a grid leak

and condenser for the

C

battery
method of
detection.

The connections for the
are

change

outlined in
the circuit
Fig. 2

-A

Line

RADIO BROADCAST Photograph

C

In substituting a grid leak and condenser for the
battery
method of detection, the return or lower side of the detector

1st.

secondary circuit must connect to the positive terminal on
the detector tube socket.
These changes are outlined here

To

STAGE:

2nd. STAGE AUDIO

AUDIO

3rd STAGE AUDIO

J

Detector 5

FIG.

To

4

apply an effective voltage to

B+

To Separate
the plates of the detector and first
Terminal for Plate
and second stage audio amplifiers,
Volts 90 to 135
the lower side of the plate resistances are connected to a separate B battery terminal post as shown
here.
Since in the loud speaker circuit, there is no high resistance, the
plate of the last tube has a full 135 volts applied to it

RADIO BROADCAST Photograph

FIG.

5

Since it is not possible to make use of the battery cable cord for all
the terminals, it is necessary to employ more terminals for the additional
battery connections. These are provided by the use of the Fahnestock
clips as shown

FIG.

To control

6
satisfac-

torily, oscillation in

the radio frequency
a variable
high resistance unit
is connected in the
stages,

radio
plate
shown.
67', or

90 V

frequency
circuits

This

as

resis-

tance, for best re-

should be bypassed by a fixed
condenser.
Various values may be tried. That suitable in RADIO
BROADCAST'S Laboratory tests was an .oo6-mfd fixed condenser. The
5oo,ooo-ohm variable resistance employed in the original Silver circuit
will usually be found unsatisfactory in the modified circuit.
One having
.a maximum of 200,000 ohms such as the Centralab No. 201, or
203
sults,

is

recommended

RADIO BROADCAST Photograph

FIG.

7

The

position of the variable resistance is not changed in the modified
receiver.
Merely replace the 5oo,ooo-ohm unit for one having a maxi-

mum

of 200,000

ohms

RADIO BROADCAST
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1926

200,000 ohm
Oscillation Control

.006 mfd. Condenser

RADIO BROADCAST Photograph

135V.
BBat.

FIG.

The changes made

90

to

135

V.

8

from a glance at the illustration
which shows Fahnestock clips for separate B and C voltages, a grid leak and detector, and a variable resistance of 200,000 ohms shunted by a .oo6-mfd condenser
in

this circuit are evident

BBat.
PROPER B BATTERY FOR THE PLATES OF
THE AMPLIFIER TUBES
resistance

WHERE
frequency

-

audio-

coupled,

amplification is employed,
the plate return side of the detector and

and second stage plate circuit resistances connect together and then lead to
first

another separate terminal or cord.
is

so that

B voltages

in excess of

This

90

may

be applied to the first two stages of resistance audio amplification without affecting the radio-frequency amplifiers.
original circuit

In the

diagram, the connections

were such that not more than 90 volts
could be applied to the plates of the first
two audio amplifier tubes without, at the
same time increasing the r.f. plate voltage.
This change is outlined in Figs. 4 and 5.
The plate return of the last audio stage
should connect to its own terminal for a
separate B voltage, which may be
higher than for the first two stages.

still

In

this last stage a

employed

1.

found necessary to prevent
the detector from continuously oscillating. The extra
lead may well connect to the
45 volt B plus terminal of
the B battery.
In summing up, then, the
modifications which will be

found beneficial are:

9

B*90

B+45

A-B-C+

Provide separate leads

for first

and second

stages, first and second audio stages, and last
stage; also detector stage, if other than resistance
r.f.

amplification named, a separate connection from the plate circuit of
the detector tube will be

GND.

I

be

coupled amplification is employed.
2.
Insert a 200,000
or joo.ooo-ohm variable
resistance in series with plates of both r ,f. tubes

.

ANT.

FIG.

may

In all the stages, both r.f. and a.f. it is
decidedly necessary to be sure that one uses
the correct C battery as indicated in Table I
These same changes as made in the resistance audio amplifier will hold good for
both transformer and choke coil audio amplification with the exception that in these
cases, lower B voltages will be found satisIn the latter two types of audio
factory.

R.F.T.

This is the original circuit showing how either
transformer- or resistance-coupled audio frequency amplification may be used. A comparison between this and the circuit shown
in Fig.
will make obvious the alterations

semi-power tube

to the best advantage.

and B battery terminal.
Eliminate C battery for detector and re3.
place with grid lead and detector.

Use proper C battery voltage on r.f., first
4.
and second a.f. and last a.f. stages.
Use a semi-power tube, with proper B
5.
potential and grid bias, in the last audio stage.

,

Conducted by

Why
radio

it is

Difficult to

programs are improving in
most lugubrious crape-

quality, even the

THAT

hanger must admit. And we make haste
to admit it.
The healthy condition of competition existing where several hundred
broadcasters are daily vieing for the listeners' cherished
ears has, of
necessity, resulted in a considerably
higher level of entertainment.

Need we say that them kind words do not
apply as a blanket compliment to the whole
brotherhood of broadcasters.
Many stations
are just as bad as
they were two, three, or four

But the stations that have proyears ago.
gressed have done so by such leaps and bounds
that, even though a minority,
they have greatly
boosted the average rating of broadcast fare.
Nor does the encomium apply to all
departments of broadcasting. Certain
types of
program have improved while others have
lagged behind.
By far the greatest advance has been in music, both
high- and
low-brow.
We doubt if radio will ever

John Wallace
be Funny Over the Radio

Occasionally, very occasionally, we hear something that reassures us that humor is broadcastable.
For instance we have howled
heartily at
Ford and Glenn. The "Happiness
Boys," Billy
Jones and Earnest Hare, who hold forth over

WEAF Friday nights, are
And there are a few others.

consistently funny.
In speaking here of

humor we have in mind specifically
monologues
and wit-and-repartee skits, and do not mean to
include humorous songs or humorous musical
skits, which get by partly on the
strength of the
music.

problem it might be observed that the radio
audience differs from the theater audience in that
it is not a "crowd."
It
presents no

mind"

thing to deal with.
refuse to laugh
at a radio wise-crack for
perhaps much the same

we don't laugh out loud at a
funny
paper we are reading in the street car. The
contagion that sweeps a laugh through a vaudeville house is denied the
listener-in.
Efforts of
the radio clown to
inject the element of rapport
by laughing with his audience invariably meet
with dismal failure.
Nothing in the world
sounds more mournful and mirthless than a loud
reason that

"haw haw"

as conveyed by radio.
what the humorists themselves have to
say on the subject, we append the following report compiled by Myra May from interviews

As

In support of our alternative solution of
the

"group

to the radio entertainer,

and hence

is

a

looking at him through ears and that
he must appeal to them
through their
mental eyes. This means that he can't

any better jazz bands than it now
furnishes (though, with the
help of the
jazz composers it may well offer better

shamble out with an awkward gait and
look around him with a bewildered expression while the spectators take in the

There are highly skilled
music).
syncopators to be heard from every part
of the country.
And real music is being heard more
jazz

A

fair

details of his

shoes, red

the best symphony orchestras are
The roll of opera
regularly on the air.
stars and concert artists who have been

the attention of his audience
immediately
his properties as he
goes along.

and explain

"He

heard once or oftener has reached amaz-

on a

proportions.

Sports announcing is
another program item that has evinced
great progress.
Others could be enumer-

the

much less leeway than
He can not walk away from

allowed

microphone and leave

his invisible

He

possible,

secure in the knowledge that
good work
will hold the
people who listen-in as
surely as it holds those who sit in front

But tossing aside, for the moment, our
horn, and picking up our hammer, we
point, with tears behind our eyelids, to

of the footlights.

one type of program that has
improved
nary a whit. And that is the "humorous"
All great art, unless

"There are, moreover, certain
very
positive 'don'ts' that govern radio humorists.
Diction must be perfect, voice

be too
program.
infernally sublime, has an element of humor in or about it. But radio, the most
loudspoken "art" of this Age of Progress
is
lamentably devoid of this enlivening
it

resonant and every syllable
clearly enun-

Much of this is accomplished by
word substitution, because certain words
do not carry well. The letter
for
ciated.

V

feature.

This

example never goes over the air distinctly.
So that if the comedian is
telling a story
where on the stage he would use the word
'string,' he must substitute 'twine' for

due to one of two things: either
the program directors haven't been
spending enough sleepless nights cogitating on
is

this subject, or
it is
inherently impossible to put across humor
the

through

me-

Which of these reasons
one we have not yet doped

you have? At any rate
we'd be very much interested in
hearing
your opinion on the subject.

the benefit of his radio audience.
"In telling a joke, there is

WILL ROGERS

of radio.

the correct
out.
Perhaps
is

is

stage.

audience wondering what he is
doing.
can only do his work as well as

ated.

dium

baggy trousers, enormous
and absurd little hat

nose

cocked on one side of his head. He can't
depend on any stage properties to bring
out an obscure point. He has to attract

smattering

of

ing

to

with three prominent comedians,
Billy B. Van,
Will Rogers, and
Joe Cook.
"The hardest thing for the comedian to bear
in mind when
talking over the radio,"
says Mr. Van "is that the audience is

offer

and more frequently.

We

difficult

One

known stage humorists
opinions on humor by radio are presented
of the best

in

America, whose

in this

department

month. Entirely parenthetically, Mr.
Rogers is reported to have returned from Florida with the remark that
the real flower of that state is now the
sucker
this

all-day

always the
grave danger that the point won't be
clearly emphasized.
Perhaps the last
sentence which usually contains the
pith
of the story will be distorted and the
listeners will have waited in vain for the

RADIO BROADCAST

134
humor. They will have endured the longwinded explanation that led up to the climax and
then missed the whole point. As a result, the
radio comedian tells his story much more directly
than he would on the stage, he can not allow any
rambling from the main point, any loitering by
the wayside and yet he must not be too abrupt,
"

Radio, however, has brought a great contribution to humor in that it has clarified the jokes
the

of

Where

merrymaker.

professional

a

innuendo, a double meaning that was
it is
slightly risque, could be used on the stage,
Only the cleanest
absolutely taboo on the air.

"At
cause

be listening-in and the little children
that are probably part of the audience, this is
that

may

and proper.
"The comedian

right

is considerably hampered by
He can not tell
very diverse audience.
witticisms that appeal locally, he can not tell
stories that hold a race, a class or a religion up to
ridicule, he can not make a pun that is complicated, he cannot jest of things which are not

this

familiar to the every day life of his hearers."
Says Will Rogers: "Talkin' over radio is like

over the footlights. When I'm most
serious, people think I am tryin' to be funniest.
Lots of times gags could swear would get a big
You never can tell
laugh, fall perfectly flat.
talkin'

I

what

is

going

Generally
Best ones
den while

I

I

to

the

strike

was

I

killin'

funny.
go along.
all of a sud-

public

make up my gags as
ever pulled come to me

spirit of

time trying to think of
I

they are afraid
might hurt myself.'
Well, the audience started to laugh and forgot to
look at the lariat.
was saved. After that, 1
started to make remarks regularly until the time
come when hardly did anything with my lariat.
"Now when talk over the radio, sure don't
need a rope. Course, 1 can't hear whether the
folks are laughin' at my gags, but that's a pretty
this rope,

I

I

I

I

I

good thing after all.
jest imagine they laugh,
whether they do or not, and that way puts some
I

my

act.

If

I

was

laughin'. it'd like to break

to hear

my

found myself talking too

1

about three minutes,

the thing.

talking direct to

felt

I

my

confesses,

1

Throughout the
was deathly afraid
sounded as though

audience.

was on the

I

fast be-

"but
had caught the
as though I were really

was rather nervous," he

air,

I

was mechanical, that
were talking into a record instead of joking with
a real flesh and blood audience.
1

I

"
1

have

1

don't want to pose as a radio expert, for I
So
really had very limited experience.

have told
however,
through the microphone that
In

lights.

time,

especially

I

for

the

stories

over the footbelieve that there will be

humorists

specialized

same

the

I

far,

who

radio.

I

tell

will

write material

This

material

will

probably be very much cleverer and more subtle
than the usual line of patter in use to-day, for

when you appeal

strictly to the ears

audience.

"My

radio act

stage, except that

is
I

them not

heart."

JOE COOK

and lack

even the prop of personality, you must create
proportionately brighter quips to hold your
practically the same as
try to put more unction in

my

On the stage, I can juggle with
bottles, ladders, musical instruments; on

Who

of the difficulties o
"putting over" humor on the air. Mr. Cook
a favorite on Broadway, is perhaps best knowr
"
for his impersonation of the four Hiwayians'

balls,

the radio, I can juggle only with
play the musical instruments."

Why

my

voice and

WE

HAVE

never emitted loud whoops
in these columns concern-

and hurrahs

the educational potentialities of
for the very simple reason that we
To
believe that radio can educate.
ing

radio.

do not

And

educate, according to Mr. Webster, is to "develop or discipline the mind by systematic
instruction or training."
This, radio is not
likely to do.

But most of the blah we read about radio as
an "educational" factor is sincere enough, and
can be made true enough by the simple device
of substituting the world "informational" for
"educational" wherever the latter appears.
For radio certainly can inform In the space of
an hour's random dial twisting we are likely to
glean information on any subject from the Care
and Nurture of White Mice to Efficient Methods
Lubricating
Crane.

a

Traveling

While we are still skeptical
about the ultimate value of
the thousand and one radio

country, we are quite amenable to the arguments offered by

read by some such master voice as Julii
Marlow's.
It would be possible on holidays
such as Washington's Birthday, to have notec
authors read from their own selections. N<
child could listen to Edwin Markham read hi:
noble poem, "Lincoln the Man of the People,'
without getting a fuller appreciation of Abrahan
Lincoln and a finer feeling for poetry.
It would be possible to have musical selections
both vocal and instrumental, played to a nationa
audience of school students. Geography coult
be made a rich adventure by introducing fre
quent talks by men and women who had recenth
visited areas which the children were studying
There are also large possibilities for radio in thi
improvement of instruction. More than hal
the teachers of the United States have had les
than two years of training beyond the four-yea

high school.
Were there a radio in every school, it would bi
possible to broadcast master lessons and reci
tations in various subjects which would be ricl
to younger and inexperience*
There is another angle that is mos
important. Teaching is an arduous occupation
There are long hours of uninterrupted strain
To break this strain a few times during the da;
by genuinely helpful inspirational material ove
the radio would enable the teacher to come bacl
into the day's work with fresh vigor.
These ar
in

lished educational

medium

to

cling to.

Mr. Morgan urges that radio
receiving sets be given a place
in the class room. Among the

with words and ideas.

humor on

His impressions
the air are quoted for the first time

suggestions

teachers.

just a few of the possibilities.

Mr. Morgan does not mention it, but Oak
California has conducted an experimen

land,

fact

is a
puny educational
while standing on its
own legs doesn't argue that
it can't be put to some good
use with some better estab-

artist

ii

havi

ation in favor of the use of

radio

of the possibilities of

selection

know and

(through KGO) in the use of radio in teaching ii
the schools, with results that the Oakland schoo
Ii
authorities declare to be most satisfactory.

force

VAN

would be possible to take some

It

one Joy Elmer Morgan of the
National Educational Associradio as an ally of primary
education.
For the fact that

Another humorist

opinions

literature that every child should

extension courses offered by
many colleges throughout the

B.

his

it

Radio Cannot "Educate"

of

BILLY

tells

the former.

I

something to say.
remember
"'Swinging a rope is all right,"
Out West
saying, 'when your neck isn't in it.
where I come from they won't let me play with

heart in

first
I

inside of

slight

of clean humor, entirely free from suggestion, is
Considering the millions of people
permissible.

debut not long

radio

his

192*

ago.

whole time

too direct.

made

Joe Cook

JUNE,

the situation in Oakland has passed thi
experimental stage and the system has beei
adopted as a fixture. A nation wide extensiot
of this practice seems inevitable.
Of course we who learned our three R's in

Bu
with radio's help than we did without it.
still, we in our day, didn't have to risk our slende
young necks on the way to and from schoo
dodging speeding automobiles, so it seems onl^
that the children of the machine age
whatever of good machinery has

fair

entitled to

25,000,000 school children in
the United States, he points

offer.

out, there are probably a million who are studying approxi-

in

mately the same thing at the
time. Says Mr. Morgan:

radio!

same

thi

dark ages before radio need have no fears tha
the infant generation of readers and writer
and arithmeticians is going to learn any mon

hi
t<

Let the normal schools hasten to offer a coursi
The Quick and Careful Tuning of Radii
Receiving Sets. Perhaps it might be given bj
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WHAT THEY WANT

LISTENERS TELL
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What

the Listeners Say

They

Want
management of station wjz during the
two months
circulated
10,000

lengthy descriptions of selections or the life
story of the composer.
There seems to be a preference for programs

The questionnaire was impersonal. No one
was asked to sign his name. Each questionnaire
was accompanied by a stamped addressed enMore than 4000 were completely
velope.
answered and returned to the station. The

broadcast by a chain of stations linked with a
city station where there are plenty of artists.
One listener expressed the opinion of many with
"
the answer.
Better programs are generally
put on by a chain of stations than any one
station can promote."
A number of Pacific
Coast listeners commented upon the fact that it
would be a good plan to have a chain of stations
in the Far West linked by wires with New York.
Broadcasting of church services on Sunday
were commended by many who answered the

questionnaires

portant phases of
impresario in making up the programs would
know just what the public most desires in the
form of radio entertainment. The questionnaires were sent to all who wrote to the station
reporting on reception of the 5o-kilowatt transmitter.

have been tabulated, under the direction

results

of statistician, and they show what .broadcast
listeners prefer to hear on the radio.

FREDERICK WILLIAM WILE
special correspondent

and

political

who

broadcasts decidedly interesting
talks every Thursday evening through WRC
and wjz. His subject is "The Political Situation in Washington," and if you enjoy keen observation and well done verbal reporting, you
had better hear him
observer,

Esperanto as the Interational
Radio Language

HAVE

yet to be convinced that
Esperanto either can or should be made
an international language. Our preju-

WE

dice against this coined auxiliary tongue is based
on several, what we consider good, reasons. But

we have a

sincere respect for the tenacity of the

who certainly have
personally to gain by its promulgation.
are in receipt of a letter from Robert S.

Esperanto propagandists,
little

We

Woolf, American secretary of the International
Radio Association, from which we quote:

There is but one solution to the problem
which confronts successful world-wide broadcasting, and that solution is the idea of an interFrom the time
national, auxiliary language.
of the Roman Empire there have been thoughts
and schemes for a single world tongue; many
have been invented, tried, and found wanting
but there is a language which in actual practice
has been proved suitable. That language is
Esperanto.
In

its

grammar and

its

system

of

word-

the extreme of simplicity.
An educated person can learn it well for reading,
writing and speaking in three months of ordinary
After a few hours' study one can take up
study.
correspondence in the language with interesting
people in all parts of the world, thereby materially increasing one's knowledge and international viewpoint.
Particularly in radio use Esperanto has been
found to be the only suitable world language.
Beginning with a speech from wjz in Newark.
June 19, 1922, about Esperanto as the coming
world language, the number of stations broadcasting about and in Esperanto has grown proportionately with the increase in the number of
radio stations.
In 1922, five discourses about
building, Esperanto

is

Esperanto were broadcast in America and
In 1925 about fifty such items were on
Europe.
air, more than two hundred in 1924, and
during 1925 approximately twenty stations on
both sides of the Atlantic have broadcast
regularly in Esperanto.
Many stations have
been giving lessons in the language on the air,
in the United States such lessons being broadcast
by WRNY of New York, the station of Radio
News, which magazine has been an ardent supporter of Esperanto as the only suitable auxiliary
language for international radio use. A recent
report from Germany states that every station
in that country is now giving a weekly program
in Esperanto.
the

talk too fast.
Other suggestions offered to
improve announcing were: Stop the announcers
from trying to be humorous; make the announcers be brief and eliminate broadcasting

covering afl of the imbroadcasting, so that the

THE
last

Washington
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Classical music was 33 per cent, more popular
than jazz.
The answers revealed that orchestral music is
the most popular. The other instrumental

music

is

violin,

cornet.

questionnaire.
Many specified their religion
but did not express a desire for any particular
denominational service on the radio. KDKA'S

church service

saxophone

and

group,

quartets
were half again as popular as trios and twice as
much in favor as duos.
Relative values of the service end of the pro-

grams showed news

is 25 per cent, more popular
than time signals and sports, which ranked
second and third respectively. National and
local news broadcasts ranked about equal in
importance. The other service features were
voted for as follows: stock reports, financial
road conditions, agricultural inforreports,
mation and cotton reports.
The most popular sport broadcast in the
United States is baseball, according to the

Baseball was 10 per cent, higher

questionnaire.

special

mention

in

many

Concerning Radio Plays

rated as follows: bands, symphonies,

organ, piano, 'cello,
In the instrumental

won

cases.

P

RAISE from Heywood
server and
in the

critic,

Broun, a keen ob-

as quoted from his

New York

column

H'orld:

I
am less sceptical than I was once about the
I
have heard
potentiality of broadcast drama.
several plays upon the radio and never with deBut recently John Drew appeared during
light.
the Eveready Hour and when he did a snatch

illusion was estabdid succeed in making a situation
become alive and take on poignance. Given
sufficiently high skill on the part of the performer, it is extremely difficult to set a boundary
and say, "Beyond this point the radio is ineffec-

from "Rosemary," dramatic
lished.

He

tive."

And

the following remarks by George Arliss,

than football, which received

the second highest vote.
The other sporting events
ranked as follows: boxing
and horse racing.
Hockey

show up well in the
votes submitted by listeners
in this country, but the Cana-

did not

dian answers placed hockey
in first place as the favorite

sports broadcast and horse
racing was second. Baseball

received

a few Canadian
Canadian votes for
football were very few.
votes.

Travelogues ranked far
ahead in the field of talks.
Scientific topics were second,
with the other subjects voted
for

as

follows:

politics,

health, literary, economics,

art,

debate,

forum, and

beauty.

The

questionnaire clearly

shows that men announcers
are more popular than wo-

men

announcers.

Several

spaces on the questionnaire
were provided so that radio
fans could make comment

on the art of announcing.
The general complaint was
that the announcers do not
give the station call letters

Some
frequently enough.
complained that there are
too long pauses between
and that the an-

selections

nouncers

in

many

cases

JUDGE

K. M.

LANDIS AND WILLIAM WRIGLEY, JR.

are lending their august presence to the studio of KFWO at
Santa Catalina Island, California.
Just why, Major Lawrence
Mott, owner of the station (try to find him in the picture), failed
to inform us

They
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Mr. John Wallace,
RADIO BROADCAST,
Garden City, New York.
SIR:

Why
some

wouldn't

it

be a good idea to

let

us have

songs once in a while, oftener, if
Gee, with that ancient and honorable
possible?
name of yours, I'd be strong for the "hundred
pipers and a' and a'" and all the rest of the
Scottish songs, reels and strathspeys.
These, to
my way of thinking, contain the very soul of
music.
folk

What is more inspiring than "The Cock o' th'
North," more tender than "A Pretty Girl Milking
Her Cow" (Irish) and for sheer loveliness try and
equal "Annie Laurie."

COLIN F. MORRISON.
Wayne, Michigan.
iii>iiiniNiiui<iii[iiiuiifiniiiMi[

(Broadcast Jtfiscellany

_J

Graham McNamee

WEAF'S
added no little interest to our nightly
ear work, some time ago, when he read a

THE

versatile

of

staff

group of verses, among them Gray's "Elegy"
and Kipling's " Boots," to a decidedly rousing

THE A &

P GYPSIES

musical accompaniment.

Who

are one of the steady features of the week's radio program heard through WEAF, WEEI, WJAR,
WCAP, WWK, and wcco every Monday evening from nine to ten, Eastern Time. The orchestra is
under the direction of Harry Horlick

who makes sanguine

prediction that the radio
play is destined to be a greater dramatic art
than the motion picture:

picture will stimulate the interest and appreciation of the public in the possibilities of the
theatre itself.

The

great value of the radio play, is that it
brings to its listeners what the motion picture
never can give, the literature of the theatre.
It
is rather easy for most people to visualize the
setting, or surroundings in which a story takes
But it is almost impossible for them to
place.
supply the conversation, which, after all, is the
literature of the drama.
In the plays of Barrie, of Pinero, or O'Neil, the
charm lies in the spoken words. When they
are produced in pictures the audience sees only
the story in its proper setting, flitting across the
screen.
They must supply the conversation
themselves, out of their own experience, in their
own vernacular. But the radio play will retain
all this charm, and the intelligent, sympathetic
listener will be able to create on the stage of his
own imagination the setting for the story.

Mr. Arliss is of the opinion that, to get across
to an audience, an actor must be seen, not merely
heard.
He does not look forward to successful
professional actors ever

becoming "radio stars"
away fans. Con-

beloved by thousands of far
tinues

Mr.

Arliss:

Communications
Mr. John Wallace,
RADIO BROADCAST,
Garden City, New York.
I

way

is

devised of

making the radio

if

we

didn't understand

it

at

first.

Shenandoah,
certain

by

Iowa,

we were

publicity

in-

material,

broadcast for thirty consecutive hours on its
Yours for larger and longer days!
birthday.
When, with the millennium, comes the forty
hour day, we shall utilize the extra sixteen hours
for lying in bed of a morning.
are being made, we are
by KOA, whereby all important athletic
matches and contests throughout the country
will be relayed to Denver by a network of leased
wires and flashed over the microphones.
To
what extent they will be handled in detail or
told

play-by-play, however, will depend on the
nature and general interest of the attraction, it

was

In the case of golf, tennis,

said.

tournaments,

it

and other

was expected that a summary

of final returns would be sufficient.

Perhaps, if a great company were formed, with
the finest actors, the best plays with which to
work, and only those could listen in who have
that company's machine, the radio play would
take the same place as the motion picture or
the theatre.
But on the whole, am inclined to
believe that the radio play will be for the small,
uncommercial theatre group. That will not
prevent it from becoming a great art, however.
Neither the radio nor the moving picture can
ever take the place of the theatre. The Theatre
is the only complete art.
But of the two, the
radio play will be most satisfying to those who
love the drama for its literature.
Neither the
radio play nor the moving picture play will ever
hurt the real theatre; rather, I think, they will go
hand in hand. The radio and the moving

so seldom furnish harp music.

1

often

stations

The harp always

I

of our

directors to take

hunt up someone
occasionally.

it

accommodating prodown, dust it off, and

who can

Then

tickle

the strings

be ha-a-a-a-a-ap-py!
H. G. Reading.
Franklin, Pennsylvania.

I'll

who made
little

possible

its

diminution of

aerial
effec-

"The Miracle" being preeminently

tiveness.

broadcasts its music well, and its tones are so
sweet and pleasing that it cannot but be a great
favorite with most everybody.
Probably the
ever had was when, about
greatest radio treat
a year ago, a harp ensemble of forty harps was
broadcast from New York by one of the best
stations.
We have plenty of saxophone, harmonica and "old time fiddle" music, but the
harp, the grandest of all musical instruments,
seems to have been put upon the shelf. Can't

gram

not hear "The Miracle" as
broadcast by WGBS during the New
York run of the spectacle, but have just recently
heard it broadcast from the Auditorium theater
in Chicago by WON, and tender it sundry palms
as one of the best things of the year.
Of course
the success of the broadcast was mostly due to
the enormous appeal of the play itself, but a
none the less large share of praise must go to the
presentation with so

wonder why the broadcasting

we persuade some

DID
\A/E
'

radio technicians

Mr. John Wallace,
RADIO BROADCAST,
Garden City, New York.
SIR:

1

any of

C. FINNEY,
Nashotah, Wisconsin.
J.

play a profitable commercial proposition, 1 think
will be always a Little Theatre movement.

it

at

KFNF
formed

his

mad

I

even

to attract the successful actors to the radio

learned later of

ARRANGEMENTS

have been interested in your "Listeners
Point of View" columns, and in the February
issue, I noted "Readings in Foreign Languages."
The other evening while looking up a German
word in the dictionary and listening to some
station who was broadcasting in a foreign
language it suddenly occurred to me to get a
dictionary of that language, pick out some word
used frequently and hear just how it was pronounced. The result was startling and
picked
out several more with equal satisfaction. And
now when I see those words 1 can pronounce
them quite easily. If that linguist would tell
his listeners what he was going to read on a
certain night and hour from a certain station we
could get the article and follow his reading and
gain a great deal more than in any other way,

doubt if, over the radio, there will ever be
enough difference between the thousand-dollara-week man and the hundred-dollar-a-week
"stage."
Until some

We

games he broke up with

impassioned and hypnotizing recital of the
"Boots."

**

SIR:

I

man

at least four bridge

a spectacle and feast for the eye would seem, off
But its
hand, to be poor material for the radio.
story is of such simple dramatic effectiveness
that it lost nothing in the telling by Bill Hays,

WON announcer. And the colorful music,
the chanting, the hymns, and the roars, shouts,
and cries of the 600 or more persons who took
part in the production were ably transmitted,
the

which,

we

opine,

was no mean engineering

"Eveready
THE
WEAF, WEEI, WFI,

Hour"

heard

feat.

through

WCAE, WOR, WWJ, WOC,
KSD, WJAR, WCCO, WTAG, WON, WEAR, and WSAI
at 9:00 o'clock (E. S. T.) each Tuesday evening
we have come to count among the pleasantest
of radio's offerings.
For instance there was the
program

of old time

"Sob Ballads"

of thirty

NEWS OF THE BROADCASTING STATIONS
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of these heartyears ago. The interpretation
renderers by the Eveready artists was in delightful burlesque fashion. Among the songs were such
as: "Break the News to Mother," "After the
Ball",

"The

Picture

and "The Bird

Turned Toward the Wall"

in the

Gilded Cage."

RRANGEMENTS

A

Ji

have been made by WRC,

at Washington, to broadcast

and experiences

week by week

African
Jungle of the exploring party headed by Dr.
William M. Mann, director of the National
the adventures

in the

times, inhale one-half teaspoon salt, one teaspoon
baking powder, and one cup of flour. Then

exhale

and

States from the interior of the African wilds.
will be read in connection with the "Zoo

They

Talks" and broadcast under the direction of
Doctor Mann, and Austin H. Clark, of the
Smithsonian Institution, during the past year.
Doctor Mann is an explorer of international
fame, having been associated with many of the
greatest scientific expeditions in Central and
In 1914 he visited Egypt, the

South America.

Peninsula, Palestine and Arabia with
Dr. John C. Phillips, collecting specimens of

At-

breathing naturally,
tention.
Jump to a squatting position of quick
Twist sideways and forward right and
time.
left as far as possible and beat egg swiftly and

Raise the
briskly, arms forward over head.
cooked egg with the flour and in four counts
make a stiff dry dough, which is stretched at the
waist.
Thighs flexed, lay flat on the floor and
roll into marbles the size of a walnut.
Hop to
a straddle in boiling water but do not boil at
a gallon. After ten minutes remove and wipe
with a rough towel and serve with fish soup.

Zoological Park, which set out last month under
the auspices of the Smithsonian Institution, in

cooperation with Walter P. Chrysler, automobile manufacturer.
The accounts of the adventures will be contained in letters written by Dr. Mann to the
radio audience of WRC, and rushed to the United

sift.

effort

of the officials of

THE
Corporation

the

Bakelite

and station wjz to determine
by a series ot
The
four test programs resulted in a tied vote.
four types of program submitted for approval
were: i. Concert artists assisted by a small
orchestra; 2. Grand opera; 3. a varied program
of classical and semi-classical selections by mixed
instrumental and vocal soloists; 4. Chamber
music concert. The first three named received
an equal number of votes. So at present the
the

makeup

of the Bakelite hour

A
being varied each Sunday.
set type of program will, however, eventually be
selected from the three.
Bakelite hour

the

mammals and

WHETHER
vals" being

of the

in various parts of the

make

A

zoological collections.

year ago Doctor

Mann began

the radio

various

"Music

not, at present writing,
that definite plans have been

to broadcast Denver's far-famed

celebration

and annual spring

efforts are being

Festi-

held at this time of the year
country are being broad-

we can

We know
KOA

presentation of weekly notes of interest from
the National Zoo and discussions on the habits
and idiosyncrasies of the animals, most of
which are very familiar to the residents of

Washington and

cast

casting of the North Shore Music Festival at
If the many similar "festiEvanston, Illinois.

vals" of equal or lesser importance throughout
the country are tapped by radio, as they should
be, the last two weeks of May and the first two
weeks of June will come to be the most musical
period in the year's radio offering.

a radio play by Dailey Paskhas proved one of the
best novelties
by that station. It
is in the form of a dramatic and musical fantasy.
Jimmy Kemper, of vaudeville fame, is co-author

man, director of WGBS,
JAZZMANIA"
offered

and takes the principal role. Mr. Paskman
(who collaborated with Rudolf Frimi on "Chansonette," a recent song hit), composed a number
of original lyrics specially for "Jazzmania."
Another repetition of the fantasy seems likely
and is worth watching for.
vaudeville singers, Van and
the latest recruits to
the ranks of broadcasting artists. They are
appearing three times a week before the micro-

prominent
THE
Schenck, are among

phones of WMCA.

is

Sinai

birds.
Later he was in charge
Mulford expedition to the Amazon Valley
and across South America to collect and study
plants used in the manufacture of drugs and to

137

made

foretell.

made by

Music week

festival.

And

to arrange for the broad-

ORDER that
INpolitan

area

those who live in the Metromay know something about

current theatrical conditions in other cities of
the United States, Oliver Sayler, well known
critic, who has been a regular feature at WGBS
ever since the station has been operating, has
Each
left New York on a tour of the country.
will report by wire on plays on
the road, this report to be read at the regular

week Mr. Saylor

time for his "Footlight and Lamplight" series
every Thursday evening at 8:30.

visitors to the Capital City.

dance tunes of other years are being
successfully on the air by William
Spencer Tupman's Hotel Mayflower Orchestra
In each of the Tuesday Night
through WRC.
"Melody Hours," played by the orchestra for
the radio audience, three of the most popular
dance tunes of the last fifteen years are presented without announcement of titles.
Weekly

THE
revived

prizes for naming the numbers are offered.
The "Melody Hours" are broadcast from 10:30
to
30, E. S. T., every Tuesday night from the
1

1

Mayflower Gardens of the Mayflower Hotel.

/CHICAGO
^-' tising"

has

all

too few "indirect adver-

which is unfortunate,
programs of such origin form the very backbone of radio entertainment. There is, howthe "Federal Master Artists Series"
ever,
programs

as

broadcast each Friday evening at 9:00 through
KYW. This series is financed by the Federal

Company and prominent among its
have been two concerts by the Jacques
Gordon String Quartet, an able organization
whose members are recruited from the Chicago
Electric

offerings

Orchestra.

Symphony

following yarn
THE
about
the public

has

been

wandering

has long been
divested of any evidence of parentship or authorIt has to
hood, so we, in turn, will "steal" it.
do with a housewife, inexperienced at dial twisting, who attempted to tune-in a cooking lesson
program with this startling result:
in

prints.

It

Hands on
shoulder,

hips, place one cup of flour on the
raise knee, depress toes, and wash

In four
one half cup of milk.
counts, raise and lower left foot and mash two
hard-boiled eggs through a sieve.
Repeat six

thoroughly

in

THE WEAF SHAKESPERIAN PLAYERS
have been heard, to the tune of much favorable comment, through WEAF every Saturday
Back row, left to right: Geral Stopp,
evening at 8:15 in tabloid presentations of Shakespeare.
First row: Alfred Shirley, Margot Lester, and Charles Webster
Katherine Emmet, Laurence Cecil.

Who

Cuttin
With Wave
The SecTraps on a High Power Station
ond of Two Articles Showing How Receivers
Can Be Made More Selective How to
Results of Actual Field Tests

Build a Radio-Frequency Amplifier and

Your Receiver
High Power
Broadcasters Need Not Cause Interference

Adapt

By

it

to

HOWARD

paratively small and
the only persons
who will be seri-

The open end of the antenna was pointing
toward the station, which was an advantage
over having the closed end point toward the

ously affected by it
are those
living
within one or two

source of interference, since reception is
notably poorer in the direction of the open
end.
In the first place, a resonance curve was
taken on a wave trap. The trap used
was a General Radio instrument and is

miles of the transmitter.

UX.DER THE

SHADOW

W/Z'S

TOWERS

at Bound
interference tests under the great towers of station
Shielded receivers and other radio sets which were really
Jersey.
selective could tune out the station even at this location

WJZ

series of articles

concerned with

interference from local stations there

IN

naturally forced into the discussion
the question of super-power (sois

and

called)

its

effect

on

local

reception.

This question has received a great deal
of publicity lately in the press and in radio
In RADIO BROADCAST, not
publications.
many moons ago, Carl Dreher, writer of
"As the Broadcaster Sees It" took up
the cudgel for super-power; and stated the
case in this wise:

"Everybody

is

increasing

power who has the money, because it is the
next sound technical step." We are not
going to discuss the theoretical points that
enter into a consideration of high power;
but are going to confine ourselves to the
practical

results

of

super-power.

For,

concludes Mr. Dreher, "After all, we can
talk ourselves dry and in the end the issue
will be decided by performance."
It is generally agreed that high-power
stations should be located in the country

as far from
possible,

any town as

is

conveniently

so as to reduce to a

minimum

number

of persons affected.
The field
strength of a high frequency wave bears
an inverse relation to the distance from the

the

source

kinds

(neglecting the effects of various
of absorption) so that the field

strength rapidly decreases within a comparatively small area around the transmitter.

quite evident then, that if the
transmitter is located in the country, the
amount of trouble it causes will be comIt

is

Beyond

this

distance, the signal
strength has de-

creased to a point

where

it

simple

A

is

a very

matter

to

with any selective receiver. It
is, therefore, only within this comparatively
small area that any special arrangements
must be used to eliminate the signal.
RADIO BROADCAST felt the need of
obtaining some actual data on high power
and its effect on reception, so a series of
eliminate

it

were undertaken, designed
to show whether it is possible to cut out
experiments
interference

when the

receiver

is

located

a comparatively short distance, say one or
two miles, from the interfering transmitter.

The field tests by the technical
RADIO BROADCAST were made at

staff of

a point

about i^ miles from the transmitter of wjz
located near Bound Brook, New Jersey.
This station has a capacity of 40,000 watts,
and during our tests was presumably
operating on full power.
There were two major points to be determined:
1.

How

successfully

RHODES

E.

could

the

signal

shown

in

Fig.

Many

2.

other commer-

available

types are equally satisThe resonance curve was taken
factory.
The curve,
using an audibility meter.
therefore, does not represent any electrical
cially

quantities but is actually a direct indication
of the audibility of the signal.
From the
curve it is evident that within 20 kilocycles

the audibility decreases to about 10 per
cent, of the original value, indicating that
the band of frequencies neutralized by the
trap only extended about 20 kilocycles on
either side of resonance.
In order to
obtain this curve it was found necessary
to use the trap conductively coupled, with
the entire coil of the wave trap in the

antenna

circuit as

shown

in Fig. 4.

Taps

provided for use when the trap is
inductively coupled to the antenna, but
if so connected, it was found impossible
are

to eliminate the signal.

The same

test

was

be

eliminated?
2. Did the high powered signals have any
blanketing effect on the signals from other
stations?

HOW THE "HIGH-POWER"

TESTS

WERE MADE

were made on an ordinary
four-tube unreflexed Roberts receiver

THE

tests

order to eliminate wjz, a wave trap
There was nothing unusual
about the receiver and it was operating on
an antenna having a horizontal run of about
50 feet and a lead-in of about 30 feet.

and
was

in

RADIO BROADCAST Photograph

used.

FIG. 2

A wave

manufactured by the General
Radio Company. This unit is not only useful
as a trap but is also an excellent wavemeter
trap
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company

1,800

operating
the station and the

1,600

public
1,400

seems

1,000

m
800

tion
600

it

logical that the

of their station

and do whatever they
can to help in the way
of supplying information, investigating

400
200

doubtless,

operating company
should take cognizance of the interference which has been
created by the opera-

1,200

o

is,

necessary, and

-

complaints, etc.
There are several

O

-

ft

factors

O

o

O

CYCLES DIFFERENT FROM RESONANCE

FIG.

3

An

audibility curve showing how the strength
of an interfering signal is decreased by the use
of a wave trap

made with

several other traps including the
made by the Mydar Radio

contributing

to the opposition

to

high-power. One of
these is the fact that

broadcasting started

on low power.
power meant

Low
two

things, first, that very
sensitive receivers

RADIO BROADCAST Photograph

APPLYING A WAVE TRAP PRACTICALLY
A wave trap in a home in Bound Brook, New Jersey, attached

to a fivesuccessful in tuning out wjz not a mile away.
The photograph was taken when one of the staff of RADIO BROADCAST
Laboratory visited Bound Brook to test the operation of wave traps in a
locality where they are needed

tube, one-control set

Accuratune,

were necessary

Company, and the

order to obtain reception if the receiving
point was located at
any distance from the transmitter; and secondly interference from near-by stations
was not serious except in a very restricted
area quite close to the station. The result

Filtrola, manufactured
by the All-American Radio Corporation.
The major reason for using the General
Radio instrument in taking the data con-

was that
condenser, which was

tained in this article
calibrated

it

uses a

essential

making these measurements. After the
tests with the General Radio and other
wave traps mentioned above, a home made
trap was tried and results were quite satin

in

every way.
unit, very easy to build,
isfactory

A home made
is

illustrated in

Fig. 8.
It is

station

supposed by some that a high power
would have a blanketing effect on

reception in the vicinity in that the existence of very strong signals
in the ether would in some
way or other neutralize
the signals from other stations so as to

make

in

was that many receivers were made with
no means of eliminating local interference.
Consequently, the advent of high power
caused many listeners to raise a loud cry of
protest because of the interference produced, while many others immediately

down to the problem of its eliminand constructed wave traps. Opfrom these individuals soon
position

settled

ation

is

disappeared and the only objectors left
were those, who, with no acquaintance

with radio, felt that the interference could
not be eliminated. So we had letters to
newspapers, petitions to Congress, and a
general rumpus all out of proportion to the
importance of the question. There was
talk of blanketing effect of high power and
so on.
At the beginning a lot of us got
excited and no one did anything.
After the noise somewhat subsided it
became evident that the problem and its
solution was not as serious as was first
thought.

their

reception very difficult.
I n our tests no such effects

could

be noticed.

The

excitable

found out that by
the use of simple wave
traps they could do what
some very sensitive receivers seemed unable to
do.
And so, with the insouls

WOR,

stallation

of this simple

separated from wjz by approximately 80 kilocycles,
could easily be tuned-in

device, a great deal of the
agitation subsided.

without any interference.
Broadcasting from a Philadelphia station located 60

York, most of the complaints were lodged against

times as far

away

In the vicinity of

If this station had
wjz.
opened on some hot sum-

as wjz,

and having only
per
cent, of the power could

mer night, when the static
was strong it would have
been welcomed with open
arms by many of its now

i

be tuned-in without

diffi-

culty.

bitter

BLANKETING AND INTERFERENCE ISN *T NECESSARY
WITH HIGH-POWER

THESE

operation

between

the

We

a powerful broadcaster, for

we

excessive interference.
A
certain
amount of co-

opponents.

should realize the advantage of being located near

believe, show quite conclusively that a high power
station need not cause
tests,

New

it

RADIO BE

DCAST Photograph

DIRECT HELP FOR THE LISTENER
a Bound Brook resident how to use a wave trap successMr. McCutcheon's job is to investigate every letter of complaint by visiting
the home of the complainant and studying the situation.
He has been able to help
the listener-in in 90 per cent, of the 900 cases he has investigated
B. S.

fully.

McCutcheon showing

the one thing that

is

will

make summer

recep-

Now

tion at

all

pleasant.

there

is

only one good

way

to get rid of static
is to have enough

and that

signal energy

coming down

RADIO BROADCAST
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tuned circuit
obtain a
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not possible to
with such a fre-

it is

filter

Fig. 6
quency characteristic.
shows how an actual unit differs
from the hypothetical case of Fig.
With a low resistance circuit,
5.

a curve like

Trap

resistance

A

is

obtained; if the
ten times as

made

is

Input

To Receiver

large, the

characteristic changes
In taking
of curve B.

to that

these curves, the

input voltage

was constant so that the

ratio of

the currents at frequency / indicates considerable decrease in
efficiency caused by high resisHence the importtance units.

ance of well designed low
tance circuits.
Receiver

Now,

the receiver

if

must have a sharp

for,

but not too
curve
from the point of view

resonance

-

to be

it

selective,

sharp

is

resis-

FIG. 7

A

diagram of a radio-frequency amplifier which

will increase the

of exact quality, a very high degree of selectivity must not be attained, since that docs
not permit the equal transmission of all the
side

FIG.

4

bands of the carrier wave which

the voice frequencies.

How

the wave trap was connected to obtain the curve in Fig. 3

carries

Fulfilling this

one

and

through the antenna completely to drown
out any noise.

only requirement for selectivity
namely, that the resonance curve of the
has nothing
receiver be sufficiently sharp
to do with sensitivity.

The

first article

of this series

RADIO BROADCAST
and described the construction and operation of wave traps, such as were used in
the Bound Brook tests.
SELECTIVITY
CREASED SENSITIVITY

ATTAIN

AND

receiver.

FIG.

An
for

5

a

RADIO-FREQUENCY
is

a

An excellent manufactured radio-frequency unit designed for use in this mannet
is the Penetrola, made by the Walbert Man1 1 is
ufacturing Company of Chicago.
possible to connect this unit to a receiver
without any changes whatsoever. The
Penetrola is illustrated in Fig. 13.

selectivity and sensitivity.
selectivity of a receiver is a measure
of its efficiency as a filter of electrical waves.

meant by

A

In other words, the whole idea of "tuning"
is so to adjust the electrical characteristics

to

is

shown

This design proved to be excelthe standpoint of adaptability
existing receivers with a minimum

number of changes. The completed
in Figs. 8 and 9.
is shown
It was

unit

con-

structed in the Laboratory.
The following notes are given for those

wishing to duplicate the RADIO BROADCAST model.
The parts used in the model are as

FREQUENCY

band-pass

should be noted that the sides
are vertical so that all frequencies outside
of the band a-b are completely attenuated.
Practically, with the single radio

unit

radio-frequency

for use in this connection

in Fig. 7.
lent from

selectivity.

which represents an

home-made

adapted

of the tuning elements to reject all frequencies except the desired one. The
completeness with which undesired frequencies are eliminated depends upon the
The lower
resistance of the tuned circuit.
this resistance is the better will be the

Fig. 5

simple

selectivity
be increased at the same

of a receiver.

The

would

comparatively

whereby both the

This can easily be accomplished
connection with practically any type
of receiver in use so that it affords an
excellent method of increasing the efficiency

We

perfect filter for a broadcast receiver
have a characteristic like that of

AMPLIFIER

in

receiver

radio

a unit which will accomplish these two
It should first be clear as to what
things.

filter.

A

cation.

ideal resonance curve

This would

ideal

by use of amplification
and the regenerative detector is an excellent
example of sensitivity through the use of

sensitivity can
time, which involves the use of an additional
stage of tuned radio-frequency amplifi-

it

The

sensitivity obtained

and
FREQUENCY

possible to cut out the interfering
signals and also to receive signals from more
shall now describe
distant stations.

is

energy. A receiver using several stages
of tuned radio frequency is an example of

THERE
method

IN-

a
wave trap merely
functions to increase selectivity and
it is evident that it would be somewhat
better not only to increase the selectivity
but also at the same time to increase the
of the

is a measure of its
efficiency in the amplification and detection of radio frequency

ADDING

n

make

As selectivity was a measure of the
receiver's efficiency as a filter, so sensitivity

the sensitivity.

TIOWEVER,

sensitivity

receivers

on the grid of the detector to the voltage picked up by the
antenna and it is this ratio that determines

in the April

HOW TO

many

ratio of the voltage

the problem at hand; the elimination of

appeared

efficiency of

an efficiency detector circuit. The radiofrequency amplification of a receiver is the

These remarks concerning high-power
were brought about by a consideration of
interference.

A

FIG.

It

The reason

for the use of

6
low

follows:
loss circuits.

Curve

A is obtained from a low resistance tuned circuit,
and curve B from another circuit with ten times
as

much

resistance

General Radio Coil, Type 277
Cardwell .oooj-mfd condenser.
Hammarlund midget condenser

LI, L,,

C
Cn

D

CUTTING OUT THE LOCALS
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FIG.

One of the diagrams in this Figure is the type of antenna connection used in your receiver.
shows the adaptation necessary to include an r. f. amplifier-wave trap.
The diagram Fig.
1

Amsco

I

socket

Miscellaneous parts, wire, screws, binding posts,
etc.
i

panel and cabinet

I

Rathbun

I

Filament switch

j"n 8"

dial

1

In wiring the unit, make all leads to the grid
as short as possible, otherwise it

need be given.

and plate

receiver to the unit,

is

apt to be difficult to control spurious
The actual circuit is very
simple and no other special instructions

necessary.

oscillations.

The antenna system of a receiver is
usually connected by one of the methods

be

used.

standard

parts

order

some

to

In

8.

1

Fig.

will

circuits so as to in-

dicate
are

what changes

necessary

home

made

Readers

plifier.

coil should
adhere to the fol-

should determine
what type of an-

specifica-

tenna circuit

tions:

used

is

in their receiver

No.

60 turn
22

coil

wire

of

then

on a

the

RADIO BROADCAST Photograph

fila-

FIG.

ment end.
LI

9

shows a home made wave trap that can be used to eliminate
left-hand
picture
interference.
The right-hand picture shows a model of a radio-frequency amplifier

The

1
5 turn coil of No.
22 wire wound over

the filament end of
the secondary.

APPLYING THE UNIT
TO YOUR RECEIVER
location

of

below

given

refers

to Fig. 8 so

that the notes con-

cerned with any of
the circuits can
readily be found.

r.

This

is

the

f.

amplifier

Dis-

connect the antenna
and connect the antenna terminal of the

shown clearly in
and no difficulty should be
Fig. 12

set

to terminal

No.

i

of the amplifier. Then
remove the ground

had with regard to
the placement of

terminal

duplicate

post No.

parts are purchased,
the panel layout of
Fig. 12

in

notes

(i)

is

If

and

it

simplest receiver to
which to attach the

THE
the various parts

units.

locate

The numFig. 8.
eral preceding the

25-inch tube. Tap
the coil at the 2ist
turn from

in

order to attach the
radio frequency am'-

Those wishing to

L L

we

1,

have revised these

tory operation.

lowing

in

Fig.

Any

give entirely satisfac-

construct a

adapt the
change is

slight

illustrated

The apparatus listed
above need not necessarily

In

RADIO BROADCAST Photograph

FIG.

can be used.

IO

The "Penetrola,"
will

greatly

a completely enclosed radio-frequency amplifier, which
increase the sensitivity and selectivity of a receiver

ox
o*
o*

o

2

-S

FIG.

The

1

1

circuits of Fig. 10 revised so as to permit the use of a radio-frequency amplifier

2.

to bfnding
If

an an-

tenna series condenser
is used (indicated by
dotted lines in the

RADIO BROADCAST

142
Ant

a

Gnd.

Bt

A

KTO Input to
p~| Receiver

a_

JUNE,

drawing) the connection to terminal No. I
should be made from
the side of the condenser which connects

The antenna
other end to terminal No. 2.
connection is of course removed from the second-

to the coil.

variometer and substituting in its place a coil of
the same type as in the former circuits. Revised,
it appears as in No. 4 Fig.
1.
This circuit is very easily changed over.
(5)
Connect terminal No. to the antenna terminal
on the receiver. Terminal No. 2 should connect
to the other end of the antenna coil. An optional

This circuit

(2)

ary

is

tion

that

there

a

is

i

between

and

coil

method is illustrated in Fig.
where the
antenna tuning condenser C has been shunted
and connection made directly to the ground

the secondary winding
marked "a" on the

1

diagram. This connec-

should be
moved and then
tion

terminal.

re-

After the necessary changes have been
the batteries can be connected.
Remove all the tubes before this is done
so as to prevent damage in case an error
has been made. When you are sure everything is correct, the battery terminals
on the new amplifier unit should be connected to the corresponding terminals on
the receiver.
Finally, the antenna and
ground should be connected to the correct

This connection must be removed
in

i.

order

made,

to prevent

short-circuiting the

B

battery.

In order to
(3)
adapt this circuit to
the

new

unit,

it is

nec-

essary to add a new
winding to the antenna
coil.

This

should

winding

consist

of

binding posts. The receiver and amplifier
can now be turned on and the set operated
in a normal fashion.
The Rathbun dial
will cause the straight-line capacity condenser to tune as though it were a straight-

15

turns of No. 22 wire
the fila-

wound over
ment end
FIG.

of

the sec-

ondary winding. One
end of the coil would

12

Apparatus layout of the radio-frequency amplifier
Refer to Fig. 7 for the schematic diagram of this unit

frequency unit so that all stations will
be evenly separated over the entire 200
line

then be connected to
terminal No. i and the

degrees of the dial.

ADIO BROADCAST Photograph

FIG.

13

Another photograph of the amplifier

1

the

circuit is a duplicate of

No.

method of adapting
is by
removing the

1

i

connection
the antenna

coil.

(4)
Practically the only
the circuit to the amplifier

practically the same as
with the excep-

No.

Fil.Sw.
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illustrated in Fig.

8

A Simple

THE TESTER

An

IS

HERE SHOWN

IN

USE

IN

LABORATORY

THE "RADIO BROADCAST

and Inexpensive Tester
Its
Circuits and Receivers

Easily Constructed

Simplify Testing of

Home

Set Tester for the

for the

Home

Experimenter Which Should

Construction, Operation,

and Applications

GOODWIN

By SID

Radio Editor, Portland, Oregon, "Telegram"

job of trouble shooting in any
piece of radio apparatus is not at
all pleasant, but after the novelty

THE

of building receiver after receiver

has worn

off,

home

the

constructor will

find that the addition to his

equipment of
a simple trouble shooting device will be
well worth a few hours spent in constructing

upon the individual's experience and intelligence to know where and what to look
for.

To build the trouble shooter described

here requires no special effort on the part
of the constructor except that he be able
to understand the simple .wiring
sembly of the instrument itself.

by placing a prepared plug

and

as-

Merely

in the socket of

it.

Besides preventing a ruffled temper, this
expedites the matter of locating
trouble in radio receivers by means of
unit

several throw-over switches
scale voltmeter.

and

a triple-

2.
3.

be located quite easily and new parts,
before being placed in a receiver, may be
tested to determine whether or not there

any defects

in the

piece of apparatus

5.

employed

Much depends

in

in

such

Show an open
Show an open

Tester

Will

Do

grid circuit.
plate circuit.

o f a receiver.
Test fixed and variable condensers for
short circuits.

the asa

test

6.
7.

8.

Test coils for open circuits.
Test audio transformers for open circuits.
Test phones and loud speakers for open
and in so doing, will guide you
circuits
in locating the faults in your radio receiver.

been removed

it is possibe to
note the
action of the various circuits by flipping the

switches on the front of the trouble shooter
panel.
In this

way it may be determined
whether or not the grid circuit is open,
whether or not the plate circuit is open, or
it may be observed whether the B battery
applied to the socket

The

Indicate the voltage applied to each tube
filament.
4. Indicate the plate voltage for each tube

manufacture.

Usually when a receiver will not work,
the constructor first checks his wiring and
then after that inspects each individual
sembly.

1.

Parts that are defective

may

are

,,\Vhat

a receiver from which one of the tubes has

ity.

and

is

Filament volt-age

of incorrect polar-

may

be determined

polarities of the various batteries in-

dicated.

tained, it
that part

Once an
is

incorrect reading

of the circuit
switches are connected.

The

is

ob-

plain that trouble exists in

plug, to which

in

which

the

is attached four flexeach about four feet long, may
be made from parts found in the junk box.
A round piece of wood of the diameter of
the tube socket shell may be smoothed over
with sand paper; machine screws fastened
in the base and holes drilled from the top

ible leads,

RADIO BROADCAST
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The

down to the tops of the screws are enough
to make connection to the leads. Or better

tor.

if an old tube is handy, the glass may
be broken away and removed entirely from

exactly the construction described here.
After the parts have been assembled

yet,

JUNE,
and wired

several photographs will serve
who wish to duplicate

1926

accordance with the circuit
which, by the way, is a
rear view of the trouble shooter, the device may be put into operation.

as a guide to those

in

diagram, Fig.

4,

the shell and the leads soldered

HOW TO OPERATE THE TESTER

to the prongs on the inside of
the shell. A wooden plug to
fit

inside the shell

to serve as

pared

A

may

two

THE
marked

be pre-

a handle.

obtained when a 45 -volt
block of B battery is added to
the circuit in which is included
the piece of apparatus unde*
is

the plug.
The voltmeter employed in
the trouble shooter constructed

Where

three

as

55,

having

follows:

volts, 0-80 volts,

undoubtedly

better

since

audio amplifier

in

cir-

cuits.

Two

anti-capacity switches

of the type manufactured by
the Federal Company, bearing the number I424W, are
satisfactory as the controls
which are operated from the

panel front to connect the
meter into the various parts
of the circuit under test.

BROADCAST Photograph

FIG.

The front or panel view of the

tester shows the placement of the switches, pin
larUs and
anrl fli n-CH/ifi-h^c
flic ri nol size
civ a is
ic fi" v i *->"
M. ,,,.-,,
.-,,,,-,,,:
The
8" x 10". No
jacks
flip-switches.
panel
panel layout is
shown, as each constructor may approximate the layout shown above to conform with the parts he chooses to employ
,1

1

These are

for

making

on
if

mounted

8x 10 inches, which
desired, may be fastened
a panel

this same lever is pushed
downward, the plate circuit is'
thrown into the meter circuit, and should there be no
reading; obviously an "open"

The materials required for
the construction are as follows:

is

is

No. I424W).

at

measuring

By

the

A

right

and

shifting

position of the clip of
lead emanating from the

Triple scale (Jewell

B
the
the

B

battery tip jack, the voltage
of individual sections of the

tyP6 55 or 55-88160).
Plug constructed as described
28 feet flexible lead wire, bus

B

may be measured.
should be remembered that
no voltage should be measured
batteries

It

bar, etc.

No panel layout

for

voltages.

7 Pin Jacks.
7 Terminal Pins.

I

present.

The switch

Panel 8 x 10 inches.
2 Anti-capacity switches (Federal
1

Voltmeter.

after the

inserted,

When

to a box or base.

i

is

means of its scale adjuster
has been turned to the high
scale reading.
Such a condition indicates a continuous
circuit for the grid circuit part
of the tube circuit under test.

a radio receiver.
All these units are

Then

pushing the
lever of the left switch upward will produce a reading
on the voltmeter which by

clips, and thespecially prepared
plug which fits into the socket
.of

voltage side of the B battery.
Before inserting the plug in
the socket of a radio receiver, the two anti-capacity
switches should be in a neu-

plug

connection with the flexible
cords which lead to the test

1

in Fig. 3.

spective pin jacks, namely
Grid, Plate, minus A and plus
A. The pin jack marked B
battery connects by the fifth
flexible
lead
to
the
high

tral position.

Six pin jacks are arranged
hexagonal form, and another pin jack is placed at the
in

center.

shown

is

phones in the circuit it may
be noted whether or not the
condenser is noisy or leaky.
The leads from the plug,
are connected to their re-

it

allows readings of voltages in
excess of 135 which is often

used

it

condenser is to be tested then
no reading is desired since the
condenser itself presents an
open circuit to the flow of
direct current from the battery.
By inserting a pair of

0-8
0-160 volts.
That employed in the model
constructed by the author is
also a triple range type as follows 0-7.5 volts, 0-30 volts,
0-120 volts. The former is
scales

is

desired to test for
continuity of circuit, a reading
of the voltmeter will indicate
a complete circuit.
In case a

a Jewell, triple range,

is

This

test.

RADIO BROADCAST Labora-

No. 88160, type

jacks

connected directly to
the volt-meter so that a reading on the intermediate scale

adapter will serve
the purpose of a plug admirThe leads attached to
ably.
the prongs may be led up
through a central hole bored
in the wooden handle part of

in

pin

minus and

plus, are

socket

tory

top

Test,

Tl

is

necessary

since the position for the various parts may be changed to
suit the fancy of the construe-

RADIO BROADCAST Photograph

FIG. 2

A

rear view of the tester discloses the fact that
simple point-to-point
connections make the wiring of the device not difficult, and
easy to check

which

is
calculated or one
suspects to be higher than the
scale of the meter employed.

When

filament

voltage

is

A
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SIMPLE SET TESTER FOR THE
front of the tester panel

"Grid"

position,

it

is

HOME

"LAB"
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thrown to the

indicates,

if

Neutral

a read-

is obtained, that
not only is the
tuner secondary winding continuous but
that the secondary of the audio reflex
transformer is unbroken. Since the C
battery in this part of the circuit is so
connected that its voltage is added to
that of the battery employed to obtain

ing

a multi-reading,

obvious that at the
is
obtained
which will tell whether or not the C
battery is in a top notch condition.
When the switch is thrown to the
it is

Rear of
Switch

Down

same time an indication

Fixed Condenser

under Test
FIG. 3
picture-diagram of the method employed to test
condensers with the aid of the pin jacks labeled
"test."
Coils, transformers, phones, and numerous other radio articles may be tested in a similar

A

fashion

plate circuit, the continuity of the plate
winding is manifest.

coil

Inserting the test plug in the detector
socket, the grid leak and condenser must
be bridged by a clip or other connection

to short

it

out of the circuit before a

FIG.

5

The

three positions which the flip-switches
may
When the handle is pressed upward,
the cam arrangement forces the blades downward
into contact with the lower fixed blades of the
switch and when pushed downward, the action
is just the
When the handle is in a
opposite.
horizontal position then no contact results.

assume.

reading can be obtained for the grid circuit.
In the plate circuit, the
continuity of the

be evident for both
the tickler coil and the primary
of the audio reflex transformer
when a reading is obtained.
circuit will

measured it is possible that the
meter will read backward. This
be corrected by reversing
the position of the two leads
terminating in the minus and

may

A tip-jacks.
When the plug

A
how

thrown into the grid or plate

plus

inserted in

is

circuit.

thedetector tube socket, no reading will occur when the left hand
switch is tilted upward to read
continuity of circuit for the grid
circuit.
This is because the grid
condenser produces a virtual

open

and

circuit,

to short

it

is

necessary
out with a clip or

it

piece of wire to obtain a reading.

This trouble shooter
the

indicate

there

is

festation,

duct

a

circuit

it

is

will

in

After this

error.

only

which
mani-

FIG.

6

the circuit looks when the switch on the front of
the panel is thrown to the "Grid" position.
At the right the circuit indicates the connections when the same switch is thrown to the "plate"
The A and B switch merely causes a reading of the voltage of
position.
either filament or plate batteries

Here at the

left is

how

necessary to con-

Considering that without such
instrument, the radio set
builder must slowly check and
inspect each part of a wired receiver, with the attendant pos-

test

will

is

satisfactory,

be heard

in

the

tance of a large coil such as the
secondary of an audio transformer. Several things must be

known. First, by reading the
voltmeter, determine the exact
value of the voltage source in
volts.
Then determine the voltage when the unknown resistance is included in the circuit.

sibilities of

incorrect checking,
the device described here is one

that should grace the equipment
cabinet of all dyed-in-the-wool
experimenters because of its
very evident time-saving qualities.
The total cost of the tester
should not exceed $20, and may

constructor

under

click

minals

an

the

circuit

Another use for the test teris to determine the
approximate resistances of various
units by a voltage drop calculation.
We will suppose that it is
desired to determine the resis-

minute

if

high resistance of some radio
apparatus, to obtain a reading
on the voltmeter. When the

phones.

to locate the source of trouble.

less

When the test terminals of the
instrument are used, a pair of
phones may be inserted in a
series circuit, and an additional
check will result where it is not
always possible, because of the

a

inspection of
that part of the circuit indicated
by the test as defective- actually

run

glance at Fig. 6 will show
the meter of the tester is

,9-

J

With these
RX

= Rv

(

voked.

known

Here

be m-

may

EV

is

able to use some parts he has
already on hand.
Suppose that an actual test
is to be made of the
original

values, the formula
E B - By)

RX

the

is

resistance, RV

is

un-

the re-

sistance of the voltmeter,

which

usually be obtained from
the manufacturer; E B is the
battery or source voltage; and

may

two-tube
Roberts
receiver,
which employs a stage of tuned
neutralized radio frequency amplification and a regenerative
detector whose output is re-

E V is the voltage reading on the
voltmeter.
An audio trans-

flexed through the first tube to
be amplified at audio frequency.

tory

When
first

the plug is inserted in the
socket and the switch on the

former will often seem satisfacFIG.

The

4

viewed from the rear. Bus-bar,
wiring diagram
covered with spaghetti tubing, will make your tester look, as far as wiring
is considered, like this circuit diagram, presenting a pleasing appearance
for the tester as

when

tested for continuity

although a short
exists.
will,

A

in its

windings

test of its resistance

however, prove conclusive.

NEW APPARATUS
A

Short Description of Some of the Radio Parts and Accessories Which
Have Been Tested and Approved by the "Radio Broadcast" Laboratory
the advertising pages of
a popular radio magazine reminds
us of our childhood days when, at
Christmas, we gazed into the tinsel

[CANNING

bedecked
of

the

window,

largest

brightly

toy

illuminated,

emporium

on

Main

We

were amazed at the multipliAnd so with
city of the goods offered us.
the modern radio fan.
He cannot help but
notice the many new and distinctive radio
devices set out for his scrutiny and deliberStreet.

ation.

To list and

or even a goodly
portion of such devices, is rather impossible
in such a limited space, but a few that have
been tested and approved by the RADIO
illustrate

all,

BROADCAST Laboratory are depicted

here.

Manufacturers, it can easily be seen, ar-e
bent on simplifying the operation of the
radio receiver, and at the same time there
is a very evident trend toward beautifying
the appearance of the complete radio installation both inside and outside the receiver cabinet.

The Acme Trickle Charger, shown

below,
makes possible the recharging of one's
storage battery after the set is switched off
for the night.
It is a compact instrument

measuring only about 5 x 3^ x 5! inches,
and operates from no and 115 volts a. c.

The charging rate is .5 ampere.
For the home constructor interested in
the super-heterodyne, the St. James 280 kc.
intermediate-frequency amplifying transformers will offer something brand new
and of decided interest. The transformer

primary and secondary

which are of
the honeycomb type, are enclosed in an air
evacuated glass tube resembling a radio

vacuum tube in
From the L.
two

fine

coils,

a socket.
S.

additions

Brach Company come
to radio equipment.

The Brach lightning arrester will appeal,
especially for summer use, to all who desire

THE ACME TRICKLE
CHARGER

a serviceable device which will dissipate the
electrical charges that might collect in the
antenna. A lightning arrester of an approved type is a good investment, since it

makes of the antenna system a very
cient

protection

against

effi-

The
company

lightning.

second device received from this

is a charging resistor control which may
be used for regulating, by means of a
calibrated resistance, the rate of trickle

charge of A storage batteries, and reduces this function to the mere turning of
a switch.
Cardwell's new taper plate condenser is
a distinctive contribution to the radio
market.
It is different from most of the
s.l.f. condensers in that the straight line
curve is obtained by the use of tapered
plates which vary the air space between
the rotor and stator plates as the former is
rotated, without employing the long, slender
plates as is common with most s.l.f. condensers.

Two types of meters offer to the laboraman and home radio enthusiast a

tory

means of checking up on the conditions of
his batteries, the A, B, or C.
The Hoyt
meter, shown on the top of the first page, is
of novel pattern.
With it, five different

battery is "Full," "Half -Full," or
"Low."
From the Richard Davis Company we
have received a combined loop and Timmons cone arranged in a very attractive
the

style.

It

is

possible to rotate the loop on

two axes thereby adjusting it to the actual
plane of the wave front of the intercepted
radio wave.
In short, this device combines
both the input and output units of a receiver
the loop and speaker.

The man building his
unit will find the Tobe

own plate-supply
Deutschmann B

Block of especial interest. Gathered into
one can are all the condensers that are necessary for the filter and by-pass circuits of
a plate-supply unit. Appropriate binding
posts afford means for connections to two
i-mfd. sections, two 2-mfd. sections, and
one 8-mfd. section.

The three gang condenser of .ooo35-mfd.
capacity for tuning three circuits simultaneously, is manufactured by the United Scientifiic Laboratories, Inc.
Novel vernier
adjustments on two sets of the stator
plates

make

it

possible to compensate for

slight differences between the coils
three-circuit receiver.

The Walbert .ooo35-mfd.

in

a

variable con-

be taken by merely
turning the meter in its support for each
individual range. One connection to the
meter is common, while the second connection goes to one or other of the remaining
binding posts, depending upon which read-

tendency prevalent
among manufacturers toward dust proof
enclosed condensers.
Considering that
much can happen in the way of noise production caused by dusty, dirty plates in a
variable condenser, this is a step to be

ing

is desired.
The possible readings are
as follows: 0-75 volts; 0-150 volts; 0-7.5

commended.
Those fans who have contemplated the

amperes; 0-15 milliamps.; and 0-75 milliamps.
The Cellokay meter has been designed

purchase of a Bosch cone loud speaker
be interested to know that the Bosch
Magneto Company are putting out one
of their cones with a wicker work front to
harmonize with summer porch furnishings.
The Laboratory has not been given the
opportunity to test the Bosch cone.

sets of readings

may

A battery
terminals are applied across the
A direct reading is obposts.

for telling the actual state of the

when

its

latter's

tained

which

tells

at

a glance whether

denser

indicates

will
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a

AN

R.

F.

TRANS-

FORMER

JUNE,

NEW APPARATUS

1926

THE

147

NEW BOSCH CONE

A DUST-PROOF CONDENSER

WALBERT'S

Photographs by RADIO-BROADCAST

CARDWELL'S TAPER PLATE CONDENSER

HOYT

s

"ROTARY

METER

A COMBINED LOOP AND TIMMONS CONE

THE TOBE DEUTSCHMANN
B BLOCK

THE CELLOKAY METER
it
across the A battery,

By connecting

A TRIPLE GANG CONDENSER
the

needle will indicate the condition of the battery
by pointing to either "Low," "Half." or "Full."'
To the right, Brach's charging control suitable for trickle chargers

a production of the United Scientific Laboratories (U. S. L.).
To compensate for slight
differences in the coils employed (which are
naturally matched as closely as possible), two
groups of stator plates have verniers
It is

How

Radio Wire Lines are Equalized

Technical Practice in England and America
Stations The Role of the Engineer in Radio

"AS

American Broadcasting
Broadcasters and the Public

Details of the Operation of

Comment

of Interest to

THE BROADCASTER

SEES IT"

DREHER

By CARL

Drawings by Stuart Hay
In one instance a 225-mile circuit between two cities, almost all open wire, has

equalizer disclosed in an article on "The
Design of a Broadcasting Station," by

a "cable equivalent" of 12 miles.
That is,
this actual 225-mile run of open wire corresponds to 12 miles of standard cable,

A. G. D. West, Assistant Chief Engineer
of the British Broadcasting Company,
published in the Year Book of Wireless

with a resistance of 88 ohms and capacity
of 0.054 microfarads per loop mile, and the
12 miles of standard cable may be used

Telegraphy and Telephony

now be continued with a
number of types of equaliz-

use in broadcasting.

as

elementary theory of

loss of

high frequencies in audio transmission over wire lines and cables,

THE

and simple methods of correction
or equalization were discussed in the May
RADIO BROADCAST. The treatment of
this subject will

description of a
ers in

common

First,

however,

it

should be understood

that in line correction, as in politics, there
is no universal remedy or panacea.
Each
case requires individual treatment, depending on the nature and length of the circuit,
terminal apparatus, and transmission re-

quirements. Open wire lines, consisting of
wires strung on crossarms fastened to poles,
require the least degree of correction, since

its

equivalent in

all

calculations.

0-200 Ohms

An-

other circuit between the two cities contains
23 physical miles of cable, in three sections,
the rest being open wire. This circuit
has a cable equivalent of 40 miles, and is
correspondingly harder to equalize. The
I n the second
type of cable is also a factor.
case cited above, the cable sections are

known

what

is

lead

cable,

as five-pair, 14

004-0.2
Mfd.

FIG. 3

Shunt equalizer

gauge paper

common

which means that there are

the capacity is relatively low.
Such lines,
of course, are not as reliable in sleet or wind
as aerial or subterranean cables, in which a
large number of pairs are bunched and encased in some suitable protective covering,
such as lead, or insulating fabrics possessOn
ing the requisite mechanical strength.
the other hand, a cable, with the two sides
of a pair in contact (insulation to insulation,
that is) and also close to other conductors
has a much higher capacity per unit
length than an open wire pair with the
two wires separated by several inches or
feet of air.
As a result, the attenuation,

(The Wireless

for radio wire lines

United

the

in

States

This is deWorld, London).
signed to equalize between 50
and 8000 cycles per second,

and

represents

tice

in

this

English

of the variables

is

shows

2

Fig.

amplifier designed

FIG 2

The Weinberger
cles

and

not given.
a correcting

by Mr. Julius

Weinberger to give a characteristic, flat
up to 4000 cycles,
and rising from 4000 to 10,000
This is described in Mr.
cycles.
Weinberger's "Broadcast Transmitting Stations of the Radio
Corporation of America," Pro-

alizing Circuit

or loss of energy, is much greater for a
given distance, and likewise the loss of
higher frequencies is not as easily corrected.

prac-

The range

field.

Input

amplifier "flat" 104000 cy"rising" from 4000 to 10,000 cycles

ceedings

the

of

Institute

of

Radio Engineers Vol. XII, No.
five

pairs

B

Bat

of

&

No. 14 B.

S.

size

6,

copper, the

is

wires,

wires

insulated
from each
other by paper covering, with
a lead sheath over all.

The only type of cable
adaptable to broadcasting use
is
"paired" cable, in which
the two wires of a circuit
twisted, and sometimes
shielded, to avoid inductive

are

interference
A Bat

-'I'll'W
Bias Bat

FIG.

I

British practise in line equalizing

from

other

cir-

cuit's.

"Straight-laid" cable,
in which the circuits are not

way, cannot
audio transmission.
Even a short section
will ruin an otherwise quiet
isolated

in

be used

for

this

line.

Fig.

i

shows

a

type

of

Dec.,

1924.

The

rising characteristic

derived from the resonant circuit LC,
tuned to 10,000 cycles, with a capacity C

m

fd.
equaling 0.00025
The simple shunt equalizer used gen-

erally in this country

is

shown

in Fig. 3.

A

The
typical range of constants is given.
theory of operation is simple. The coil-

condenser circuit is resonant to some
high audio frequency, say 5000 cycles.
Across its terminals it presents a very high
impedance to currents of this order of frequency, so that it has little effect on their
strength and they pass on undiminished to
the input equipment.
For currents of
low frequency, the coil L is practically a
short circuit.
The combination is therefore an equalizer, dropping out the excess of low notes and retaining the high.

The

scries resistance

R

regulates the de-
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When the entire
gree of equalization.
resistance is out, leaving the shunt circuit
bridged directly across the line, equaliSo is the loss in
zation is at a maximum.
signal

must be compen-

strength, which

sated for

cago, is not printed
to
show the two

pretty girls and
Frank Westphal, the
director and

studio

but

announcer,

by amplification.
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to

technically inclined readers an opportunity to observe

give

Among

the Broadcasters

method used to
reduce the reverberthe
ation time of
studio. Instead of
deadening the room
the

WKRC
sketch shows the new studio
layout of WKRC of Cincinnati, in the
north wing of the new Hotel Alms.
The 125-foot towers are on the roof of
It is said that the arrangethe building.
ment shown was not decided on until
two of the officials of the staff had visited
twenty-six broadcasting stations in the

THE

United States.

by means of drapes,
acoubeen
secured by means of
the solid absorbing
material used for the

an equivalent

stic

has

effect

walls.

The space occupied by

the

WKRC

layout

ALMS PLACE

But who put the
microphone on
the piano?

We

wager that
none of the
operators were
will

CONCERT STUDIO

around when

24'-6"x 29'- 3"

that photograph
was posed.

ANNOUNCERS

WBAL

6'x8'-~

RM.

are next

YOU
invited
30'-6"

x

34'-

to

gaze on the
studio control
panels (rear

RECEPTION ROOM
9"

REAR VIEW, STUDIO CONTROL
PANELS WBAL, BALTIMORE

WEAF

of

WBAL, Baltimore, MaryApparently not all the equipment was in when this photograph
was taken. There is enough, however, to enable you to understand
view)

land.

NEW

STUDIOS
IN

THE HOTEL ALMS
FOR

WKRC

a

broadcasting station
out of order once in a while.

why

gets

known regular features
the Sunday night Capitol
broadcast through WEAF, New

of the best

ONE
on the
Theatre
York and
fectly

air

its

is

chain.

controlled

The smooth and

job

invariably

per-

turned

CINCINNATI.OH10

is

about 3600 square

feet.

This area

in-

cludes a large orchestration studio, solo
studio, control room for the studio director

and announcer, a separate operating control
office,

a private office for the studio director

and engineer, a promenade, artists' lounge
room, and a large reception hall. Both
studios and the announcer's control office
are

glass-enclosed

to

permit

visitors

to

watch the broadcasting.

The

ceilings of

both studios are to be

sound-proofed with felt. The walls will
be constructed of double thicknesses of
sound insulating material, so that each
studio will be effectively isolated.
The
finish will be white, and the acoustic composition used will give the effect of blocks
of caen stone.
Italian period furniture,
suitable draperies

and paintings

will

com-

plete the arrangement.

photograph
OUR
town studio of

the new downWENR, operated by

of

the Ail-American Radio Corporation, located in the Kimball Hall Building, Chi-

A

NEW

STUDIO OF WENR, CHICAGO WHICH HAS A NOVEL WALL TREATMENT
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were engineers, to say that he
was an engineer. If he was given the title
of Chief Engineer, then all doubt was
The man was a genius he
dispelled.
frequently said so himself and that his
words dripped with wisdom was proved
said they

by the

fact that he

always spoke in such
terms that the

and technical

intricate

promotors of the enterprise could not make
head or tail of what he said. All that
remained was to put his masterpiece into
a fancy box and wait for the money to roll

...

in.

received as

Sometimes the creditors have
as twenty cents on the

much

dollar.

In

this

day of high pressure salesmen,

well nourished advertising agencies, fifty-

thousand-a-year executives, scientific management, expert industrial prophets, and
to
it
is well
all modern improvements,
remember that our little radio world rests
on the shoulders of only one Atlas, the
engineer.

"HE WAS A GENIUS
out

we

is

no accident.

One

HE FREQUENTLY SAID SO HIMSELF

of the reasons,

that two of the control
engineers assigned to cover the evening
program listen to the Sunday afternoon
are told,

is

performance in company with the assistant
conductor of the theatre, taking notes
which later guide them in producing a
first-class

piece

work

of

in transmission.

It may also be of interest to consider
the amount of equipment tied up whenever
the big duck, WEAF, and all the little
ducklings, to the number of about fifteen,
Acare connected together by wire lines.

cording

to

Mr. George

Manager of Broadcasting

F.

McClelland,

for

WEAF, 9300

miles of wire are used to carry an important
program from the Atlantic coast to stations
east of the Missouri River, from
apolis on the north to St. Louis

south.

The

Minneon the

currents travel through under-

ground

circuits

poles.

The

and over 124,000 telephone

telephone

lines, as

originally

designed and installed, were intended only
for transmission of the essential frequencies
of speech. The lines used for broadcast
transmission must be equalized over a far
greater range, in order that natural speech
and music may be delivered to the various
stations on the chain.
About one hundred
men cover the transmission, not only in
the broadcasting stations themselves, but
at twenty-four repeater stations along the
lines, where the audio currents are boosted
in order to maintain proper quality and
margin over noise.

put on the

ume

The Role

IF

Instead of listening to salesmen,
my unprepared state, would probably merely befuddle me with their talk,
or reading advertisements, which nearly
always start with the claim that the set
advertised is the eighth wonder of the
cedure.

should try to find out what perI
centage of their gross income various manuWhen I
facturers devote to research.
had discovered the one with the highest
should look over a
ratio in that regard,
list of his sets, buy the most expensive
could afford, and let it go at that.
I
might not end up with the best receiver 1
rather
could buy for the money, but
think
would. Neglecting all the other

world,

I

I

I

I

factors involved, the single consideration

have suggested would probably

Reeve O. Strock, the chief

reports the installation
of a "mixing panel", a device such as
was described in the April, 1926, RADIO
BROADCAST, to secure greater flexibility in
balancing musical ensembles. The report
does not give much in the way of circuit
details, but it is stated that five studio

microphones and

all

incoming

lines

may be

set

I

one on

the right path.
The fact is that in radio, as in every other
field, one is not apt to get something for
And progress must be bought
nothing.

everything else. One manufacturer
turns out a better product than another,
as a rule, because he spends more in finding
like

how
is

to

really

make

his

machines superior.

astonishing

how many

radio

seldom

logy,

in

who,

It

THROUGH
engineer, WHT

Radio

of the Engineer in

I
were entirely ignorant of radio
conditions, in a technical sense, wanted
to buy a good receiving set, and had
no means of getting expert counsel, 1
should adopt the following curious pro-

out

WHT

air simultaneously in any volproportion desired.

Or,

you prefer

if

Biblical

to

mythological figures, do you remember the
injunction to build your house upon a rock?
I f so,
you have a better memory than many
of the radio set manufacturers whose stock
issues dropped from the twenty dollar to
Look into
the fifty cent class during 1925.
the cause of these sad declines, and you
will find them many and various, but there
is one factor which turns up in seventyifive
per cent, of all wrecks, and that is poor or
mediocre engineering. The thing started
wrong, and it would be a miracle if it had
ended right. And miracles occur in hagioin radio.

What, then, is
blow so loudly?

this engineer,

whose horn

has been said that an
engineer is a man who can do with one
horsepower what any fool can do with two;
and that is not a bad definition. Going
back a step, we find that this efficiency
I

arises

It

from superior quantitative know-

The engineer knows definitely
where he "is at" and where he wants to go.
But so does a shop-foreman. Going back
ledge.

it appears that the engineer's
proficiency rests on the organized body of
technical knowledge handed down to him
through the various sciences from which his

another step,

art

is

derived.

He knows

his underlying

physical theory, is able to express it mathematically, that is, succinctly, exactly, and
generally, to confirm it by measurement,

and

finally to

apply

it

practically to his

The

engineer is to the cut-andtry set constructor what Oscar of the
Waldorf is to a chef in a hash-house.

machine.

The

necessity for design and production
is obvious, since they must be
depended on to get out the product. The

engineers

department which

is

more

likely to be ne-

manufacturers have gone into production
on a formidable scale, advertised extensively, sent out an army of salesmen, and
invested a gold-mine in the whole structure,

glected

when they

with it by imitating their competitors.
This has two disadvantages. One is that
the competitors may not be worth imi-

The
really had nothing to sell.
product itself was the last thing they
thought about. A radio receiver, to them,
was a radio receiver. An engineer was
anybody who said he was an engineer
and could get a few other people, who also

that of research and development.
Instead of parting with the necessary cash
for a development division, some short
sighted executives think they can get away
is

The other is that the copying firm
always a year or so behind the copied.
The proper procedure is to originate when
tating.
is

JUNE,
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one can and to adapt good ideas derived
from competing sets, when expedient, and
as far as business ethics

will

allow.

All

manufacturers keep an eye on competing
sets, and know their good and bad points
quite as well as they know the strength
and weakness of their own equipment.
That is, all manufacturers who are not
asleep, and in industry, as when one is freezing,

death.

is

sleep

If

you walk

into

the laboratory of a manufacturer of loud
speakers, you will find every model of loud

speaker on the market, some intact and
some taken apart. Furthermore, there
will be characteristic curves of all these
instruments, showing how some of them
lose the low frequencies, some the high,
and some both, and depicting the various

humps and troughs which make them what
But the enterprising manufacdo not spend much
time chuckling over the faults of competing
makes; they try, rather, to evolve something superior to anything hitherto known,
and to surpass themselves as well as their
rivals.
And this holds for all the numerous
parts and complete sets on the market;
they are.
turer

and

his engineers

every case the firms interested fall into
classes: those who strive for
improvement and those who are satisfied
to copy the leaders. The former class
is also found to be soundly financed, while
the camp-followers generally skate on
Good research is one of the
thin ice.
elements of sound financing; it is insurance
against dropping behind in the race for
technical supremacy, which, in the last
analysis, determines profits.
in

two main

Sound engineering is as important in
development and operation of broadcasting
stations as in the manufacture of receiving
equipment. The two fields are analogous,
development having its place in each, followed by production in one case and
operation in the other. There has never
been a first class broadcasting station
without a first class development division
If you see a station that rebehind it.

installed

at

the

hotel,

was

it

sible to test the lay-out until a
before the dinner was to start.

as

soon as the connections were made.

The

diagnosis was simple coupling between the pick-up microphones and the
loud speakers in the banquet hall. The
tables were

all

set up, the speakers' plat-

form had been placed, nothing remained
But without
but to bring on the food.
the public address and radio service the
banquet would have been, as the boys in
the shipping room say, a flop. What was to
be done?
It was a problem that had to be
solved in a hurry.
One of the engineers
looked around in the annoying,~raminative
way these bipeds have in such situations.

He observed a small balcony, which he
He went under
inspected thoughtfully.
it and clapped his hands.
He went back
into the middle of the room and clapped
them some more.

He

directed an assistant

to stand under the balcony

and slap

his

palms together enthusiastically, while the
first engineer stood at the far end of the
hall and listened.
He then had a microphone placed under the balcony. The
assistant spoke to

it.

The system
"

reprothe speakers'
table is placed in the lee of that balcony,"
remarked the engineer, "you will get public

duced without howling.

"Please Send

imposfew hours

Then, to
the consternation of everyone, the combination of public address and broadcasting
station audio amplifiers howled lamentably

If
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time

SOME
table

partment

This opus was

became

they

amount of

make

up

stance:

a

brilliant

for

very

that

is

unsound,

program work

critic's

noisy

a

during

thing.

Extravagant?

Absurd?

Even

and would

The arrangements having been made
manner, and the event scheduled for a certain evening, a telephone
call
was received at the broadcasting
station on the afternoon of that day from a
in the usual

third

assistant

celebrity.

Mr.

X

secretary

The substance

the

of

it

desired to attend a prize-fight in
Twelfth Street (about

Two Hundred and

nine miles from the studio) that evening,
it not be
possible to rush a wire

no

weakness. An indinner was

That is, programs from
casting station.
other cities were to be broadcast and
simultaneously made available through the
The
public address system to the diners.
best method of handling this was to feed
the public address system continuously
from the control room amplifiers of the
station.

"WOULDN'T

IT

cinema
was that

of

will

system was being

And

A movie actor, nationally famous and
fabulously rich, had finished a new picture.
For the sake of the publicity, the producer
arranged to broadcast some scenes from the
photoplay, with a musical accompaniment,
and to add to the interest, the star was to
speak from the studio to the radio audi-

important

amplifier

so.

yet it was brought home to me, the other
day, that whatever nonsense one writes,
it will be only a little more foolish than the
sober thoughts in some people's heads.
Attend, then, to a true story.

In addition to the speakthe banquet, it was necessary to
furnish public address service in the banquet hall on the entire output of the broad-

new

concert.

I

to be broadcast.

a

idea of

I

ers at

As

skit

burlesque conception

mains unchanged from year to year, all
you may safely conclude is that it may have
been a good station once.
It is not only
a matter of apparatus, but also of sound
methods in operation. Tests and procedures must be carefully planned or a
smooth performance on the air need not
even be hoped for.
If
the engineering

a

Lines."

wrote a piece
Pouncing on this phrase,
in which
pictured myself as "laying the
lines" by rushing up the east bank of the
Hudson with a roll of twisted pair under
my arm. One must write about some-

that.

all

the

of

remote control, derived from a paragraph
written by the fair one (since departed
from the radio ranks), in which she gave it
as her opinion that the lines between New
York and Schenectady must have been
"carelessly laid" on one occasion when

ence.

service.

immediately

my

wrote

I

Laying

young woman radio

of a

Otherwise not." And
the king's horses and all
the king's men were set to moving the
speakers' table under the balcony, and
the banquet was run off successfully. The
incident was not an unusual one.
In the
last analysis, if the engineer's part of the
show is sick, the whole show is sick. If
he crashes, all is lost. He is the foundation and the framework.
Let the elegant
gentlemen in the superstructure remember
address

ago, in this dizzy deof an otherwise respec-

publication,

"The

entitled,

Wire"

a

Up

BE POSSIBLE TO RUSH A WIRE UP THERE?"
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up

JUNE,

which it
sometimes worked as

Mr.

there, so that

Atlantic,

X

could broadcast
without missing his
diversion?
Yes, truth will beat
fiction

name

1926

far east as Gibraltar.

The wavelength was
somewhere up in the
two thousands, about

any day. The

2800,

of the miracle-

if

recollect,

I

and each night

seeking star will be
given on application
to any United States

it

sent

several thousand
words of press, starting around 8 P. M., at
about 2 words a minute, including news

Senator.

1

Memoirs
Radio

of

a

items, baseball scores,
and other items of

Engineer.

XII

interest.

I

was able

get a very

MY

ACCOUNT

signal

of urban

teur

radio.

did,

me on my

vaca-

indeed, take
with

ama-

I

night.
I

"MY MAGAZINES SERVED SOMEWHAT LIKE
A LOVER'S PICTURE OF HIS SWEETHEART"

radio

but only in
the form of magazines on the subject,
manufacturers' catalogues, and the like.

was

going to school, I enjoyed
a vacation period of some two months
each summer, which was spent in the
The radio reading
Catskills, as a rule.
matter which I took away with me served
somewhat like a lover's picture of his
I

sweetheart, and had the same limitations.
After a month's absence from my receiving
I
usually felt a great longing to hear
actual signals again, and there were several
returned to the city a week or
years when

set,

I

so sooner than was necessary, because my
craving for dots and dashes could no longer

be restrained.

which

A

curious mania, and one

of the free end of the wire must have been

was practically
hill on which
the cottage stood, so that it had a slope of
thirty degrees or so, reckoning from the
horizontal, and fell into the class of sloping,
or, as they were then sometimes called,
"compromise" antennas. The lower end
of the wire was supported by a tree about
thirty feet high, and thence the lead-in
dropped vertically to my window.
around 40

the Catskill
northwest of New York City, with mountains for thirty miles and more in every
direction.
The elevation is 1600 feet

and the tops of the mounUnder such
1400 feet higher.
unfavorable receiving conditions I had

above sea

tains rise

professionally.
In 1913, however,

and

comprehend to-day,

my

family occupied

a cottage in Bushnellsville, Greene County,

New York, and my receiving equipment
went up there with me. It consisted of a

2000

through galvanized iron

report
cation
ville,

of

I

the

WSL,

Company's
Long Island.

watts.

partly on the surface and partly
I
buried; this gave me a good ground.
strung a single-wire antenna to a tree about

250 feet from the house, and higher up the
hill.
I
climbed the tree and my sister
helped me on the ground. The height

regular portion of

But what
severity.
was the nightly press

Mr.

I

don't

Atlantic

large

a Telefunken spark

pipe,

A

1

greater or lesser
expected to get

came from a spring about

feet distant,

signals,

I
never did.
listened often, but
heard only static crashes, and plenty of
them, because scarcely a day passed in
this valley without a lightning storm of

detector, and 2ooo-ohm telephones, with
the usual accessories. The water supply

the house

level,

hope of picking up daylight

little

loose-coupler covering a range of from 300
to 3000 meters, approximately, galena

in

is

of

al-

scarcely
I

it

practically in the center
range, about 120 miles

Bushnellsville

remember it clearly enough.
though
Presumably what killed it was an overdose
of dots and dashes when I went into radio

1

and

feet,

to the side of the

parallel

at

Say-

This transmitter was
set rated at 35

know what

tenna power or

Communi-

station

"Turm

kilo-

the actual anKraft," as the

German

engineers called it, amounted to
possibly something in the neighborhood of
10 kilowatts.
Anyway, it was the powerful
set of its time, and did a great business

communicating with

vessels

Dreher's department,

"As

crossing the

many

when nobody else in
knew them until noon the
day, Then the mail, including

following

newspapers, arrived by stage coach, the
village being four miles from the nearest
Most of the natives
railroad station.
knew nothing about radio, and believed
that
secured the ball scores by some sort
I

of necromancy.
Sayville
reliably.

was the only station I could get
signals from NAA, Arling-

Time

ton, were weak, although generally audible
On 600
at the 10 P. M. transmission.

heard a few ships, and wsc, the
Marconi station at Siasconsett, Massachu-

meters
setts.

I

None

of the

New York city

let

my

city

experiences,

relatively

listener.

are the regular thing.

walking and driving about the Catthose years (1912-1914) I never saw
another antenna.
have sometimes wondered whether
was the first to introduce
radio into the haunts of Rip Van Winkle,
In

skills in

I

I

If there are any
in the summer of 1913.
other claimants to the honor, let them
speak now, or forever hold their peace.

the Broadcaster Sees It"

The material appearing

comprehend.

to

remarkable in the hills than in the city,
where mechanical appliances and triumphs

is

devoted to technical

We

supplying broadcast service to the

close

WNT, NAH, and WCG. But, even as conditions were more difficult, the thrill of
being in touch with the outside world was
There was a peculiar incongruity
greater.
between the green clad hills and my antenna, and the mastery of space which radio
communication gives to man seemed more

in broadcasting stations.
That section of his department is of especial interest and help
Mr. Dreher invites
engineers and others engaged in the daily solving of problems of broadcasting.

sufficiently technical to be of help to the engineer,

stations

out a peep as far as Bushnellsville
was concerned. Mountain reception on
a crystal was a different proposition from
ever

from other broadcasting engineers, telling of l(inl(s of operation, or any f(ind of short report on
their daily technical experiences which will be
All contributions accepted
helpful to those similarly engaged.
will be paid for at our regular space rates.
believe, also, that the technical side of the operation of a
broadcasting station is of deep interest to the great body of radio experimenters as well as to those who ma\e their
living

way

baseball

Bushnellsville

contributions

it is

every

this

had the

procedure
to the

In

scores every night at
ten
about
o'clock,

tions,

As

from WSL, and

copied him

so far has been

to

readable

in this department is so written that
but yet not too involved for the average experimenter to
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Atlanta. Ga
Baltimore.

Md

Birmingham, Ala.
Boston,

Mass

Buffalo,

N.

.

.

.

Y

4OO
2060
840
730
540
1515
990
1750

Calgary, Alta
Chicago, 111
Cincinnati,
Cleveland,

O
O

Dallas,

Tex

Davenport, la
Denver, Colo
Des Moines, la

1135

Detroit, Mich
Elgin, 111

Galveston, Tex
Hastings, Neb

Havana, Cuba
Indianapolis, Ind.
Iowa City, la,

.

.

.

.

.

.

Joliet, 111

Kansas City, Mo.
Lansing,

Mich

Los Angeles, Cal
Louisville,

Ky

Madison, Wise

Memphis, Term
Mexico City, Mex.
Miami, Fla
Milwaukee, Wise.

.

.

.

Y

.

.

Minneapolis, Minn.
Montreal, P. O
New Orleans, La.

New York. N.
Oakland, Cal

.

.

.

.

Philadelphia, Pa
Pittsburgh, Pa

Providence, R.
St. Louis,

I

Mo

San Francisco, Cal.
Schenectady, N. Y.
Seattle. Wash.
Springfield,

Mass.

.

.

.

.

.

.

.

Tampa, Fla
Toronto, Ont
Valparaiso, Ind

Washington, D. C.
Winnipeg, Man
Worcester,
Zion.

930
350
1050

.

.

Mass

Ill

600
870
1585
1400
1500
790
1045
870
1225
680
2560
815
925
1120
2300
1280
840
1110
260
1340
190
2650
270
475
40
1100
2650
145

2500
80
1160
440
815
390
1350
40
850

590
375
600
420
580
415
840
730
450
395
1370 1620
230
230
215
300
800
795
160
360
900 1080
300
500
225
225
35
280
945
880
560
740
1315 1100
160
100
200
405
35
250
400
545
170
240
1730 1875
90
270
120
370
480
410
1675 1600
1180
950
80
320
360
590
740
700
820
700
700
560
1820 2000
650
500
400
250
825
700
250
300
1820 2020
700
6OO
1710 1950
760
645
1060
775
425
400
45
200
590
400
710
970
800
700
45
285

550
315
615
540
175
1645
300
215

1000
455
1200
605
75
335
1100
865
1250
255
505
330
690
170
2020
300
405
620
1800
1085
335
620
490
910
400
2115
350
110
525
480

2140
400
2000
460
925
190
270
300
940
500
320

595
745
405
170
640
855
600
190
215
295
1555 2000
225
700
225
560
75
400
990 1350
390
860
1140 1600
540 1010
475
260
740
1090 1400
795 1265
1325 1300
230
630
435
900
260
730
640 1080
85
550
1950 2420
310
645
325
800
615
950
2120 2115
1150 1100
255
725
545 1005
515
335
925 1150
475
2030 2500
435
90
200
310
585
150
440
870
2065 2540
460
150
1920 2400
525
120
985 1000
200
350
670
210
390
200
850 1295
155
570
240
720

270
280

520
200
610
475
180

1200

1755

650
500

400
250

660
85
775

XM

1280
800
1550
965
435

110
1060

1315
1215
1270
575

560
1310
710
200
440
1125
965
1215
325

860
680

600
430

1025
520

775

690

280
2360 2110
345
570
520
760
655
870
2035 1860
1025 1010
450
690
980
750
470
400
910
1080
90
310
2490 2240
250
250
235
450
800
550
2500 2240
210
350
2385 2115
395
200
930
870
340
225
370
625
125
1275

235
675

470
730
400
1100
655
1950
250
300
480
540
200
775
265
440
255
690
445

153
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Booklet of

American

1165

230
210
225
230
400

and

1565
245

300
240
1420
1050
325
465
970

Broadcasters

590
870
1705
800

550
1000

1715
900
1695
960
855
640
255
705
190
845
1050
985
435
290
420

Arranged by

LAWRENCE W. CORBETT

Sixteen

FREQUENCY

Log Sheet
CALL
SIGNAL

WAVELENGTH

FREQUENCY

IN KC.

DIAL
2

DIAL
3

Northfield, Minn.
Shenandoah, la.
Seattle,

.

.

890
1110

.

Wash

660
1330
1290
1270
1330
1300
1210
1190
1190
1240
1300
1160
1130
1150
1140
590
1320
1340
1380
1390
1330
1210
1120
600
1370
1090
1160
12SO
550
1280
1340
1170
1150
1360
1460
1250
1270
1250
1320
1340
1220
1200
1150
1190
1420
1400
1180
1330
1450
1420
1260

Burlingame, Cal.

Long Beach, Cal.
Salt Lake City, Utah
David City, Neb.
Wichita, Kans
Omaha, Neb
.

.

Minn.

St. Paul,

Dublin,

.

.

.

.

.

.

.

.

.

.

.

.

Tex

Greenville, Tex.
Los Angeles, Cal.
Carterville, Mo.

Spokane, Wash.

.

.

.

.

Fort Worth, Texas

.

.

.

Anchorage, Alaska

.

St. Louis,

Mo

Iowa City, la
Holy City, Cal.
North Bend, Wash.
Hollywood, Cal.
Beeville,

.

.

.

.

.

.

.

.

Tex

San Francisco,

Cal.

Columbia, Mo
Olympia, Wash.
Los Angeles, Cal.
Galveston, Tex

Colorado Springs, Colo.
St. Louis,

Mo

Denver, Colo
Ogden, Utah
Oakland, Cal
Salt

.

.

Lake City, Utah

.

.

.

.

.

.

Oakland, Cal

San Pedro, Cal.
St. Louis,

.

Mb

Independence, Kans.
Houston, Tex

.

Welcome, Minn.

Cape Girardeau, Mo.
San Diego, Cal.
Albuquerque, N. Mex.
Ogden, Utah
.

.

.

.

.

.

.

.

Hollywood, Cal.
Upland, Cal
St. Louis,

Mo

Chico, Cal

South San Francisco, Cal.
Oakland, Cal
Ayalon, Cal
Pineville, La.
Fourteen

Three

WAVELENGTH
POWER
METERS IN WATTS

IN

336.9
263
454.3
226
233
236
226
231

248
252
252
242
230.6
258
266
261
263

508.2
227.1
224
217.3
215.7
225.4
248
268
499.7
218.8
275
258
239.9
545.1
234
224
256
261
220
205.4
240
236

240
227
224
246
250
261
252
211.1
214.2
254
226

206.8
211.1
238

500
1000
1000

50
500
250
100

50
100

50
15
10

500
20
100
100

lOOOJ
100
10
100

50
50
250
50
500
50
500
50
100
500
50

50
50
100
50
50
500
15

10
50
50
500
10
500
500
50
250
100
500
500
250
100

RADIO BROADCAST
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LOCATION

CALL
SIGNAL

KDKA
KDLR
KDYL

KFAB
KFAD
KFAF
KFAU
KFBB
KFBC
KFBK
KFBL
KFBS
KFBU
KFCB
KFDD

KFDM
KFDX
KFDY
KFDZ
KFEC
KFEL
KFEQ
KFEY
KFFP

KFGQ
KFH
KFHA
KFHL
KFI

KFIF
KFIO
KFIQ
KFIU
KFIZ
KFJB

KFJC
KFJF
KFJI

KFJM
KFJR
KFJY
KFJZ

KFKA
KFKU
KFKX
KFKZ
KFLR
KFLU
KFLV
KFLX
KFLZ

KFMR

KFMW

FREQUENCY
IN KC.

East Pittsburgh. Pa
Devils Lake, N. Dak

Lake City,
Lincoln, Neb
Phoenix, Ariz
Salt

Utah

....

San

Jose, Cal
Boise, Idaho

Havre, Mont
San Diego, Cal
Sacramento, Cal.
Everett, Wash
Trinidad, Colo

Laramie, Wyo
Phoenix, Ariz
Boise, Idaho.

Beaumont, Tex
Shreveport, La
Brookings, S. Dak
Minneapolis, Minn
Portland, Ore
.

Denver, Colo
Oak, Neb
Kellogg, Idaho
Moberfy, Mo.
Boone, la
Wichita, Kans.
Gunnison, Colo

.

Oskaloosa, la
Los Angeles, Cal
Portland, Ore

Spokane,

Wash

Yakima, Wash

Juneau, Alaska

Fond du

La.c, Wise
Marshalltown, la
Junction City, Kans

Oklahoma, Okla
Astoria, Ore.

.

.

Grand Forks, N. Dak.

.

.

.

Portland, Ore
Fort Dodge, la
Fort Worth, Tex
Greeley, Colo

Lawrence, Kans
Hastings,

Nebr

Kirksville,

Mo

...

Albuquerque, N. Mex.

San Benito, Tex
Rockford, 111
Galveston, Tex
Anita, la
Sioux City, la

Houghton, Mich.

WAVELENGTH
METERS

IN

970
1300
1220
880
1100
1380
1070
1090
1390
1210
1340
1260
1110
1260
1080
950
1200
1100
1300
1210
1180
1120
1290
1240
1330
1120
1190
1250
640
1210
1130
1170
1330
1100
1210
1370
1150
1220
1080
1140
1220
1180
1100
1090
1040
1330
1180
1270
1310
1250
1100
1150
1140

309.1
231
246
340.7
273
217.3
280.2
275
215.7

JUNE,

POWER
IN

Log Sheet

WATTS

Varies
5

50
1000
100
50
750

CALL
SIGNAL

WAVELENGTH

FREQUENCY

KFWV
KFXB
KFXD
KFXF
KFXH
KFXJ
KFXR
KFXY
KFYF
KFYJ
KFYO
KFYR

KGO
KGTT
KGU
KGW
KGY
K.HJ
Kill.!

KJBS
KJR

KLDS
KLS
KLX
KLZ
KMA
KMJ

KMMJ
KMO
KMOX
KMTR
KNRC
KNX
KOA
KOAC
KOB
KOCH

KOCW
KOIL
KOIN

KOWW
KPO
KPPC
KPRC
KPSN

KQV
KQW
KRE
KSAC
KSD
KSL
KSMR
KSO

IN KC.

Big Bear Lake, Cal.
Logan, Utah
Colorado Springs, Colo.
.

.

.

.

.

.

El Paso, Tex
Denver, Colo, (portable)
Oklahoma, Okla.
.

Flagstaff, Ariz.

.

1410
1480
1460
1200
1240
1330
1400
1460
1460
1260
1440
1210
830
1450
1110
610
1220
740
760
1360
780
680
1200
590
1130
1190
1280
1310
1200
1070
1260
1440
890
930
1070
860
1160
1190
1080
1410
1170
700
1310
1010
950
1090
1300
1170
880
550
1000
1430
1240

.

.

....

Oxnard, Cal
Houston, Tex. (portable).
Texarkana, Tex.
Bismarck, N. Dak.
Oakland, Cal
San Francisco, Cal.
Honolulu, Hawaii
.

.

.

.

.

.

Portland, Ore.

Lacey,

Wash

Los Angeles, Cal.
Spokane, Wash.
San Francisco, Cal.
Seattle,

Wash

Independence,
Oakland, Cal
Oakland, Cal
Denver, Colo

Mo.

Shenandoah, la.
Fresno, Cal
Clay Center, Neb.
Tacoma, Wash.
St. Louis,

.

.

.

.

.

.

.

.

.

Mo

Los Angeles, Cal.
Los Angeles, Cal.
Los Angeles, Cal.
Denver. Colo
Corvallis, Ore
State College, N. Mex.
.

Omaha, Neb

Chickasha, Okla.
Council Bluffs, la.

.

.

.

.

.

.

Portland, Ore
Walla Walla, Wash.
San Francisco, Cal.

Pasadena, Cal
Houston, Tex
Pasadena, Cal

Pa

Pittsburgh,

San

Jose, Cal

Berkeley, Cal

Manhattan, Kans.
St. Louis,

Salt

Mo

Lake City, Utah

.

.

Santa Maria, Cal.

.

.

.

Clarinda, la

.

.

.

.

Four

DIAL
3

50

231

248
254
268
233
242
226
268
252
240
468.5
248
265.3
256
226
273
248
218.8

50
500
10

50
10

500
50
10
4000
100
100
100
10
100
10
10
500
10
100

261

246
278
263
246
254
273
275
288.3
226
254
236
229
240
273

50
50
50
50
500
5000
10

100
10
100
10
100
100
50

261

263

Fifteen

FREQUENCY
Portland, Ore

DIAL
2

50
100
100
15
500
100
50
500
100
100
10
50

248
224
238
270
238
278
315.6
250
273

Two

CALL
SIGNAL

1926

WAVELENGTH
METERS

IN

212.6
202.6
205.4
250
242
215.7
214.2
205.4
205.4
238
209.7
248
361.2
206.8
270
491.5
246
405.2
394.5
220
384.4
440.9
250
508.2
266
252
234
228.9
250
280.2
238
208.2
336.9
322.4
280.2
348.6
258
252
278
212.6
256
428.3
229
296.9
315.6
275
231

256
340.7
545.1
299.8
209.7
242

POWER
WATTS

CALL
SIGNAL

50
500

CKAC
CKCD
CKCK
CKCL
CKCO
CKCW
CKFC
CKNC
CKOC
CKY
CNRA
CNRC
CNRE

Montreal, P. Q
Vancouver, B. C
Regina, Sask
Toronto, Ont
Ottawa, Ont
Durham Co., Ont. (Not Active)
Vancouver, B. C
Toronto, Ont
Hamilton, Ont
Winnipeg, Man
Moncton, N. B
Calgary, Alta
Edmonton, Alta
Montreal, P. Q

CNRO
CNRR
CNRS
CNRT
CNRV

Ottawa, Ont.

IN

10

500
50
10
15

50
10
10
10
10
4000

50
500
500
50
500
1000
5
1000
1000
250
500
250
500
50
1000
100
1500
500
250
1000

5000
500
1000
250
200
500
500
500
1000
50
500
1000
500
500
100
500
500
1000
100
500

CNRM

CNRW

LOCATION

WAVELENGTH
METERS

FREQUENCY
IN KC.

730
730
630
840
690
910
730
840
880
780
1030

410.7
410.7
475.9
356.9
434.5
329.5
410.7
356.9
340.7
384.4
291.1

Uses CFAC or
Uses station
Uses CHYC,

or

CFCF

690

.

Regina, Sask.
Saskatoon, Sask.
Toronto, Ont.
Vancouver, B. C.
Winnipeg. Man.

IN

.

1030

POWER
WATTS

IN

1200
1000

500
500
100

5000
50
500
50
500
500

CFCN
CJCA

CKAC

434.5
500
Uses station CKCK
Uses station CFQC
Uses station CFCA
291 1
500
Uses station CKY
.

BYtheFOLLOWING

these instructions, a sixteen-page booklet giving all
frequencies, wavelengths and power of American and
Canadian broadcasting stations, together with a distance computation
table and log, will result.
Referring to page 53, it will be seen that the
page has been divided up into four sections, each section representing a
page of the completed booklet. 1 his page is made up of pages one, three,
fourteen, and sixteen of the booklet.
The pages should be cut from the magazine with a sharp razor blade
as near to the binding as possible.
Next, these two pages are carefully cut,
each into two, the center horizontal line being taken as a guide.
then have four rectangular sheets, two consisting of original pages 153
and 154, and two of pages 155 and 156. The next procedure is to cut
around each of these sheets on the border line. Thus the original page
It is advisable to
numbers, date, and magazine title will be removed.
leave a slight border in this operation to allow for trimming up the
finished booklet.
Each sheet is then folded down its center vertical line and the folios
inserted within each other according to the page numbers printed.
call signals,

1

We

Thirteen

JUNE, 1926
CALL
SIGNAL

WTAQ
WTAR
WTAW
WTAX
WTAZ
WTIC

WWAD
WWAE
WWAO
WWI
WWJ
WWL

CFAC
CFCA
CFCF
CFCH
CFCK
CFCN
CFCO
CFCU
CFCT
CFCY
CFDC

CFKC

CFMC
CFQC
CFRC
CFXC
CFYC
CHCS
CHIC
CHNC
CHSC

CHUC
CHXC
CHYC
CJBC
CJCA
CJCD
CJGC

'CJKC
CJSC

CJWC
CJYC

RADIO BROADCAST
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CALL
SIGNAL

WBAO
WBAP
WBAX
WBBL
WBBM
WBBP
WBBR
WBBS

WBBW

WBBY
WBBZ
WBCN
WBDC
WBES
WBNY
WBOQ
WBRC
WBRE
WBT
WBZ
WBZA
WCAC
WCAD
WCAE
WCAJ
WCAL
WCAM
WCAO
WCAP
WCAR
WCAT
WCAU
WCAX
WCBA
WCBD
WCBE
WCBH
WCBM
WCBQ
WCBR
WCCO
WCLO
WCLS
WCOA
WCSH
WCSO
WCWS
WCX
WDAD
WDAE
WDAF
WDAG
WDAH
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New

1926-27 Trends in Radio
New Donle Contribution to Better
New Localized Single Control Over*

The "Truphonic"

the

Amplification

coming Existing Difficulties Important Socket
Improvements These Anticipate Trends
for the New Trade Year
Reported by
invention, engineering

skill

and manufacturing

CLEARLY,
liability are
have told and

will

the factors that
continue to tell

Radio's story.
Every year has contributed

The

greatest contribution,
of the last year probably
better re-arrangement of
and out of our millions
sets.

re-

bit.

its

for instance,

consisted of
parts inside
of receiving

What improvements and new

trade lines will set off 1926-27 from
all other years is now the big news.
For the technicians have all been hard
at work.
And the manufacturers are
keen to serve the technicians. Heretofore both on occasion have been premature have been "right" too soon.
Obviously, many manufacturers lack
the ability and capital to make deliveries

a

in

many more

dependable
risk

patent

And

way.

difficulties

that interrupt their plans.
But it is my privilege here and now
to announce and to describe the contributions to be made by one company

whose prestige and organization were
even before its central
loyalties were diverted to radio parts.
This company used to have for its
established

when molding insulation to
manner of needs, "You Design
slogan

Make

We'll

DONALD WILHELM

themselves as a kind of
tender in the changing scheme

established
legal

of things.
It can be taken for granted, thus, to
go no further, that the Alden Com-

pany at Springfield, Massachusetts,
having been duly admired for its many
efficiencies by such business magazines
as System and Factory has the needed
precision and reliability and standing
to back up its announcement with
deliveries scheduled to a day and hour.
But it needs to be added that this
company has not been content with
pacing its production to current needs
and to limiting its field to areas amply
consolidated.
In other words, it has
brought its established organizing genius to bear on the solution of problems of supreme importance to Radio
with the result that its products will
undoubtedly occupy larger space than
ever on store counters, in wholesale
departments and in catalogues, and
in

the radio receivers

In preliminary fashion it is worth
pointing out four major new contributions evolved by this company:

The Donle Truphonic reflects
interest we all have in improved

all

the

It,

reproduction.

Now its slogan
"We have Designed
So,

when

it

accomplishments as

now

in

practical

use

-400
'

X

TRANSFORMER
COUPLING.

/ZOO
/

RE.Sm-ANCE_COUPLINC.

in use.

power tube has afforded the
opportunity greatly to improve quality
reproduction by increasing gain and

down

overloading.
sockets and dials

^

of

vacuum-tube
And, past ques-

every

Alden
a great
family of them answering to an infinitude of uses
likewise long since

consists of a

new method of gang socket

mounting,

universal

in

its

applica-

manufacturers and homeconstructors, and economical in cost.
IV. The fourth major Alden development is a new cushion-mounted
tion

by

socket for vacuum tubes.
Protected
by the earliest patents, it is devised to
provide an exclusive means to hold a
tube out of physical contact with the
base while providing adequate electrical connection.
The large usefulness and detailed
advantages of these and other Alden
products are of such strategic importance to the radio public and trade at
the present time that the following descriptions of their functioning clearly
are in order.
I.

THE DONLE TRUPHONIC

Transformer, resistance and
pedance amplification all have

im-

had

Transformer coupling when of the
most costly type is fairly efficient.

have

tion, the

cutting

synonymous with

final.

the

possible

receiver

It is

TRUPHONIC COUPLING

makes

for instance,

advantages, one of which is that it
can be operated as easily as one fingers
any three contiguous keys on a piano.
III.
Another Alden development
fic

their innings.

It is sufficient to repeat that of
course a household word has for years
been the word "NA-ALD."

Alden adapters,

A

I.

such an announcement as the followIn
ing, that announcement is news!
other words, when it devotes its New
England plant, its high skill and unfailing facilities to improvements that
are revolutionary, the radio public
and the radio trade can safely take its

power tubes

reputa-

It!"

might better be,
Here It Is!"
it

made

made by

ble manufacturers.

a new means of amplification certain
to have important results in 1926-27.
II.
new localized control condenser now in production is a sound
and ingenious device with many speci-

Chart

showing superiority of remarkable
"Truphonic" coupling, which gives large

new
and

constant amplification over the entire musical scale.
this it will be seen that transformers usually
give large but varying amplification, missing the
low notes. Resistance gives constant, but small,

From

While only the improved,

amplification.

Tru-

phonic method has the advantages of both, without
their

defects,

cation. Curves

giving large

and uniform amplifi-

show input-output

ratio of complete

amplifying unit.
ADVERTISEMENT
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Resistance coupling gives, in the
opinion of many, the best quality of
reproduction, yet it is not particularly
efficient, requires extra voltage in B
batteries and has the weakness of
deteriorating elements.
The impedance coupling, rather expensive, gives markedly better quality
than the transformer, being practically
equal to resistance.
Now comes a new means of amplification superior to resistance coupling.
With three tubes it has an amplification, practically free of all distortion,
greater than the best audio trans-

former amplification with two tubes.
This new coupling is so distinctive in

performance that
live

name

it

merits a distinc-

TRUPHONIC.

invention of H. P. Donle,
has more than a hundred inventions to his credit, including the Sodion
It is the

who
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ing only one large dial in the center of
the panel were offered to the public.
Practice in many instances demonstrated, however, that these receivers,
if satisfactory at all, were really controlled not by the "single" dial alone.
One or more and usually more additional dials or knobs on the panel
greatly affected the proper tuning of
the set. These smaller knobs were
intended to be vernier in their action.
In fact they were often critical and
hard to adjust.
So, to put it simply,
usually the so-called single control receiver was found in fact to be harder
to operate than the receivers employing two or three dials of large and more

detector tube, the diamond weave coil
and other devices which set this inventor apart as one of the greatest of

tube experts.

The Truphonic was
definite

the

result

of

mathematical calculations ex-

tensively tested out.
One of the tests, charted on the preceding page, shows graphically a definite superiority of the Truphonic over
any other method of amplification yet
The accompanying chart
evolved.
shows that it gives nearly as flat a
characteristic as resistance with none
of the objectionable distortion of transformer amplification. Still this chart
does not adequately suggest what the

Truphonic

accomplishes

when

it

is

substituted for other couplings in any
standard circuit, for the improved
quality suggests the subtle but very
definite difference that exists between
the new Orthophonic and the old
Victrola.

Therefore

it

will

not

be

the Truphonic extensively
surprising
supersedes all existing forms of audio
amplification couplings.
Now, much has been written, of
course, on the subject of correct, undistorted or uniform amplification over
the entire audio frequency band.
if

Those who have experimented with
resistance amplification know its pracFrom a study of
tical limitations.

curves we

know that transformer ampli-

middle frequenleaving noticeable weaknesses in
the low notes and overtones.
Even
when these distortions are not audible
one has a vague and disquieting sense of
the inadequacy of the music or speech
rendered. On the other hand, the
chart herewith shows the remarkably
flat characteristics of the Truphonic,
fication magnifies the
cies,

which

affords faithful reproduction
over the entire musical scale.
And again referring to the chart, one
can see that Truphonic amplification
gives more gain than resistance amThose most familiar with
plification.

resistance amplification best
limitations.

know

its

Authorities agree that resistance
coupled amplification will not supersede other methods, and call attention
to the known fact that the gain per
stage with resistance coupled amplification is not sufficient to merit its use
throughout the audio end. As a
matter of fact many sets designed to
utilize the resistance method employ
one or more stages of transformer
coupling to get the required boost in
audio signals.
The Alden Company feels that it is

great new invention
value quality reproduction

The Truphonic Amplifier, a
for those

who

size.

The means employed,

in tihe effort

to attain single control, were multiple
safe to predict that in view of the
widely recognized inadequacy of audio
frequency amplifiers many of the
prominent set manufacturers will include the Truphonic in next year's
models. The better service given by
the Truphonic, its reasonable cost,

longer life and the economy it
passes on to the user in lowered battery
consumption make the wide popularity
of Truphonic amplification a certainty.
It requires no additional B batteries,
needed in resistance coupled amplificaits

To put it simply: Its total cost,
view of its merits, is surprisingly low.
Truphonic, for many good reasons,
is music up the street of the radio
amateur. It affords room for an endtion.
in

variety of experimentation with
hook-ups already in existence. Various circuits which the radio magazines
less

and new^oapers have popularized will
doubtless be modified to include the
In addition
Truphonic amplifier.
radio writers cannot fail of having
their

interest

evoked with resulting

wide publicity.
n.

THE NEW NA-ALD LOCALIZED
CONTROL UNIT

Single-control tuning so simple that
"grandmother can operate it" has
long since been an ideal.
Practically
all the radio engineers in the country
have given thought and effort to control so simple that a child might use
it in the dark.
And 'way back, of
course, there appeared on the market
various so-called
resingle-control
ceivers with only one movable dial,

though engineers knew that absolute
single-control with only one movable
dial was still a day dream.
To be sure, many factory-made receivers neat in appearance and featur-

The improved new Gang Socket Mountings are compact and universal in
158

convenient
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condensers mounted on a single shaft,

moving together,
a single dial.
all

all

The Hogan patent
eral principle.

It is a

controlled

by

covers this gen-

well-known fact

that the method of using multiple
condensers mounted on a single shaft
involves a necessary compromise between flexibility of control on one hand
and the single control idea on the other.
Competent radio engineers have recognized the inevitable limitation this
method of control puts upon the proper
adjustment of the required tuning
elements and that, working from this
different compromise arrangements must be made throughout

limitation,

the receiver.
Really, the problem of evolving a
simple method of utilizing all the advantages of single control without any
of its limitations, still remained.

The Alden Company now
that
its

it

believes

has solved this problem, that

new

localized

control

unit

will

answer to the large existing need.
Heretofore the two concentric, independently controlled drums used on
the Radiola Super Heterodyne have
been the nearest approach to securing
the practical benefits of single control

without any of its weaknesses.
The Alden unit goes a step further.
It employs three concentric drums.
These overcome one of the disadvantages of the two concentric drums used
on the Radiola Super Heterodyne
i.e., they do not stick together and
prevent one from moving without
the other.
Instead, in the Alden unit,
each moves freely on its own axis.

Yet the three move together when
desired as is customary with singlecontrol dials.

This Na-Ald Localized Control Unit

use, taking easily both types of tubes

NEW

1926-27

TRENDS IN RADIO

This amazingly simple tuning device accomplishes all the good of single control, without losing th: flexibility of separate controls.
There is a drum for each
and each drum moves freely separately, or in unison with the others. Called the "Na-.4ld Localized Control Unit," it merits wide popularity

condenser,

among

opens new possibilities for the electrical
experimenter and the cet manufacturer.
It is pleasant for an engineer to realize
that he can use three variable tuning
controls and still retain all the advantages of single control.
These controlled drums carry a space
for logging stations and a convenient
means of indicating exact dial locations
of stations in kilocycles and meters.
The complete Na-Ald Localized Control Unit consists of three separate
condensers with three tuning control
drums mounted on a suitable bracket,
complete and ready for use in building
a receiver.

Each condenser is independent, beoperated by a separate drum.
There is no frictional connection being

tween the drums, so each can be moved
This control, being new in its
freely.
conception and its practical applicadoes not infringe existing patents
single control of several tuning
units.
License to use is conveyed by
tion,

on

its sale.

The condensers and

controlled drums
are supported on a rigid metal bracket.
The control drums extend beyond the
maximum swing of the condensers
and pass through the front panel for
Since there is no direct contuning.
nection to this front panel, the panel
itself may be of any material desired
either of wood, of metal or of
bakehte.
This unit greatly simplifies set construction.
It may be assembled to
brackets carrying a gang socket, sub
panel or other desired equipment and

set builders

made in a twin-dial model
two variable tuning elements.

It is also

affording
III.

THE NEW NA-ALD GANG SOCKET
MOUNTING

One of the principal items of labor
involved in the construction of a receiver is the placing of tubes with their
respective connections.
Any improvement in this field clearly has wide application, answers to extensive needs.
Having specialized for years in the
manufacture of sockets, it was logical
for the Alden Company to devote itself
to betterment of sockets with the result
that out of its long experience it has
evolved for the use of set builders a
new gang socket mounting with conclusive advantages over any now on the
market.
To begin with, the material and
space required for the use of this new
socket are reduced to a minimum so
that this new Na-Ald mounting is unmatched for both convenience and
economy. Further, the Alden Company long back

even before

began
to manufacture radio products
were
expert in the sound and economical
it

is new in principle.
set construction gang sockets

all

utilize at least

to each

tube.

one connection

common

providing in advance an absolutely universal gang
socket the new Na-Ald saves a vast
deal of labor in eyeletting and soldering
and other means for Connection with
independent contacts. In other words,
the new gang socket provides a continuous strip of conducting metal from
one end of the gang socket to the other.
Moreover, a second common connector
is
provided for use in tapping the
second filament contacts if desired,
and these filament contacts can be

By

tapped separately.
Another attractive feature of this
new gang socket is that it takes both
the old and the new type of tubes,
it

universal in

its

application.

in

Working from them, since they are
last word in compactness and

the

can devote their
time and attention to details of greater
importance affecting the physical arrangements of the other instruments
within the receiver.
For every reason, thus, not the least
of which is that the new gang sockets
will greatly simplify the work of designers during the coming year, manuefficiency, engineers

moreover, permits sharp

lengths instantly, almost without physical effort, by a finger or two.

to the point, this improved

other ways these new Na-Ald
gang socket mountings lend themselves
to a variety of uses.
They render a positive service to
the set builder in anticipating and
solving in advance some of the hardest
of mechanical and designing problems.

unit.

unit,

In

And

wiring connections with a
minimum of soldering. The whole set
thus makes a very compact and rugged

The

More

gang socket

making

simple

The diameter of the drums is
tuning.
inches
made purposely large to
4.5
facilitate exact
This large
tuning.
size also makes it possible to swing
from the highest to the lowest wave

production of the materials used for
The laminated material
developed for the new gang sockets is
therefore molded in accordance with
the dictates of long specialized experience, and is produced in a plant
equipped for quantity production with
a minimum of waste.
insulation.

This gives a general idea of how the Na-Ald
Localized Control Unit may be assembled to the
panel.

Also illustrating the wonderful ease
gives to tuning
ADVERTISEMENT

NOT COPYRIGHTED

it

facturers and set constructors will welcome these compact and efficient
mountings and recommend them as

standard equipment.
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To change over, in an instant, fron.
ordinary tubes to power tubes it is only
necessary to have on hand only three
new parts: a B battery, a C battery
and a Na-Ald Connectorald which is
provided with leads to these batteries.
No wiring whatever is necessary.
Produced as they are at low cost,
easy to install, definite and certain in
their results, Na-Ald Connectoralds
were designed for wide use and have
found it.

attractive, conven-

ient, self-contained unit.
It is to be added that

an exceptionhigh quality of workmanship is
employed, and that all the connections
are covered by the insulating material
are protected from dirt and moisture,
which cause many sets to become inand qualify
operative or inefficient
under the recent ruling of the Fire
Underwriters' Laboratory against exposed live metal connections on current
ally

sets.

operated

THE NEW NA-ALD CUSHION MOUNTED

IV.

SOCKET

A

new addition to an illustrious family the
Na-Ald Spring Socket no electrical
contact between the tube and the set, other than the
grid, filament and plate leads
improved

Radio constructors have long apthe advantages of cushion

preciated

mounted

But it has remained
Alden with its slogan "It's the
Contact that Counts" to develop a
mounting for this purpose that meets
sockets.

for

all

requirements.

This new socket construction, moreover, is protected by the well-known
Friedrich patent and others covering
the principle of vacuum tubes held out
of physical contact with the base by
means of contacts which are also the
electrical connections.

And

they, also

have protection covering the principle
of socket construction in which there
are openings for the prongs of vacuum
tubes with metal strips pressing against
the tube prongs, frictionally holding
the tube in the socket yet allowing it
to be withdrawn.
They take both types of tubes.
In all respects, therefore, they are as

trouble-proof as engineering and productive skill can make a radio part.

THE COMBINED ALDEN LINE FOR
ECONOMICAL RECEIVER CONSTRUCTION
These four major additions to the
Na-Ald line are only part of the story.
Na-Ald dials, sockets, adapters and
connectoralds have for years been legal
radio market.
The
additions made to these established
products, while affecting widely varied
radio problems and opening many new

tender

in

still

to another.

are closely related one

They can be combined

effectively.
set

gang socket mountings all, jointly
and separately, adaptable to all stan-

dard

circuits.

Thus the Alden

already rich in
is
vastly
broadened in its scope, solving in advance many of the knottiest problems
of set design and construction.
for

utilities

DON'T

prove a great labor and worry saver because of their practical interrelation.

Connectoralds and

Of

Na-Ald Adapters make

set

OVERLOOK NA-ALD
CONNECTORALDS

course, everyone

ordinary tubes
distortion,

except one or

when overloaded cause

and the effect is like that of
to someone who is over-

straining his voice.

To

put

want the

it

simply: Because

best results, and

therefore, thousands
satisfaction in using
toralds.

possible the use of practically
greatly clarify the

160

line,

builders,

two has a set nowadays. Most of us
have ordinary tubes in our sets, and
all of us want the best possible results
from our sets. But we all know that

listening

manufacturers will find
that combining two or more of the
Na-Ald units will not only effect economies inherent in each unit but will also

Many

socket mounting

ient

the

opportunities both in engineering and
in the manufacture of useful radio

equipment,

The Na-Ald gang

can, of course, be used with the greatest ease for assembly in any equipment
desired, but it fits especially well with
both (or either) the Donle amplifier
and the Na-Ald localized control unit.
A complete receiver using the NaAld devices assembles in a space of 7 x
12 inches.
This great compactness
need not reduce in any way the electrical efficiency of the receiver.
Even
in this small space there is room to
include shielding where desired.
The localized control tuning device,
affording the simplest and most perfect
tuning control available; the
Na-Ald Donle amplifier for the audio
frequency end, a distinct advance over
all existing methods; and the conven-

we

all

power tubes

have found great
Na-Ald Connec-

The demand for them promises to
be greater than ever during the coming
year.
Nearly all set owners want one!
Every set dealer needs them the
company itself has had a busy time
answering inquiries and getting connectorald shipments out on schedule.
And a jobber might as well have a
blank page
to reserve

in his

catalogue as to

ample space

fail

for them.

SET BUILDERS CAN COUNT ON ALDEN

A

well-known

set

manufacturer

telegraphed an order, recently, for
a quantity of Na-Ald dials.
Under
of heavy
stress
commitments he
wanted them "quick." But he was
greatly surprised and pleased to receive his shipment in less than fortyAnd he was even more
eight hours.
when
he was told that his
surprised
order was built up from raw materials
to finished product in a day.
It is a fact that most of the Alden

production

is

built

up from raw ma-

terials to finished

products in a day.
It is paced
the plant is geared
throughout to systematic output typified by mechanical carriers flanked on
both sides by swift-fingered girls doing
their respective bits.
It has a flexible
and reliable labor supply. It has advantages in that it has on occasion
been able to serve New York City
jobbers as promptly as they could be
served by New York City manufacAnd it can supply New Engturers.
land, the Middle West, and the South
by truck or express with certainty and
speed.

This flexible yet carefully inspected
service from a plant so well organized
that

it

room,"

has a "vest-pocket shipping
without question an asset

is

to the jobber or manufacturer who
uses the Alden standard parts in his
receivers.

He can bank on the certainty and
promptness of Alden deliveries.
And he can bank on Alden financial
standing and business methods as well.

any tube in any set, including the new pooler tubes which add much power and
outcoming music or speech

ADVERTISEMENT
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POWER
By

NOE
we

In radio

H.

TYAR

sense a sort of subtle

beauty that makes a distinct appeal to
the imagination.
Even experienced
broadcast artists say they never face
the microphone without a thrill, a
thrill that comes with the realization
of the wonderful wizardry of wireless.

No wonder

they are willing to give
finest that lie within
their power.
Surely no voice could
be too clear, no note too pure, no harmony too perfect that is to be caught
and thrown broadcast to the four
winds, broken to a million pieces and
each piece captured, amplified and reproduced in nearly instantaneous and
perfect accord with the original.

and

of the best

Truly, the folk who work in the
studio are living in an atmosphere
laden with wonder and romance.
But
do not all those who come in contact
with radio in all of its myriad branches
feel the same awe?
Does not the set
owner experience much the same thrill
when he tunes in a station as does the
artist at the other end?
And how
about the men behind the scenes,
especially the research workers who

have made
Let us

this

make

marvel possible?
a visit to the

Raytheon

laboratory in Cambridge and get acquainted with the men who are actually doing the day by day research
that

so essential to progress.
those who visualize a laboratory

is

To

and cobwebby corner

as a dusty

in a
glance in this
up-to-date laboratory will be an eyeopener. Instead of some old, wizened,
gray-haired eccentric peering through
his horn-rimmed glasses at a test tube,
we see a dozen bright eyed young men

dark basement, the

in as

many

One
chap

first

is

different occupations.
rather tall, studious looking
seen operating a sort of death-

defying apparatus that splits the ear
with intermittent crackling and hissing
sounds.
see just

Suppose we investigate and
what is accomplished by this

affront to our ear drums.

Making Experimental Models
Upon approaching as near as seems
safe without
endangering our lives, we
see that he

working on a row of half
finished tubes which look
very much
is

ADVE RTISEMENT

RELIABILITY

the keynote of radio reception in the well
appointed home. And reliability, linked with true tone quality, is the foundation upon which the success of RAYTHEON
B-power units has been built.
is

The

perfected B-power unit has joined the radio receiver
with a source of inexhaustible
power; power that flows with
is a
full
unceasing regularity from the
wave rettifying tube of ample
huge turbine-driven generators
capacity to eliminate B-batteries
in the central station.
on even the
ten-tube set.
,

largest

When

your present set of B-batteries
runs low and reception wavers, install

a

RAYTHEON B-power unit. The

cost of operation is
negligible and you
are permanently relieved of the necessity for

buying

B

RAYTHEON

B-power units are

manufactured by the companies

shown on

the

following pages.

batteries.

RAYTHEON
RAYTHEON MANUFACTURING COMPANY
CAMBRIDGE, MASSACHUSETTS

RAYTHEON
Tested and approved by RADIO BROADCAST
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the

like

GENERAL Ru> 10
Type 365
Rectifier

Price

tubing which

we

Build a Practical "B" Eliminator

ent disregard of the fact that nature
abhors a vaccum.
turn to our complacent guide who assures us that the
apparatus is simply a system to make
up tubes for experimental purposes.
It seems that the
building up of sat-

We

Cambridge 39, Mass.

MODERN "B" Power Unit
It

is

Modern
is

our

Into it has been built every element
It can
that makes for practicability.
supply 150 volts, thereby permitting the
A variable
use of big power tubes.

amplifier control allows the use of any intermediate voltage as in the case of SuperHeterodyne and other types of receivers

more than one amplifier voltage.
is moisture proof and is tested for
2500 volts between input and output in order

requiring

The Unit

MODERN ELECTRIC MFG.

all fire

hazard.

*

CO.

isfactory gaseous rectifier is a rather
complicated process. Among the most
important of the operations is the one
of "bombarding" which attracted our

attention due to its ear-splitting noise.
a tube means that it is
subjected to extremely powerful high
frequency currents having a frequency
of several million cycles per second.
This brings the metal parts of the tube

"Bombarding"

an electrically correct unit.

to eliminate

system,

and a swift running vacuum pump
that pounds away doggedly in appar-

Constanc worry whether the "B's" are run down and their continual replacement will soon be
a thing of the past in radio. A "B" Eliminator never runs down and never has to be replaced.
For a dependable plate supply unit which requires absolutely no attention other than its
original installation, build a "B" Eliminator of General Radio parts.
Write today for full data on General Radio Rectifier Transformers and Filter Chokes, and
get our circular with full instructions for building a Practical "B" Eliminator.

Modern "B" Power Unit is a perfected unit behind which
unconditional guarantee of satisfaction.

this

mercury gauges which resemble huge
thermometers bent all out of shape,

The popular topic of discussion among radio experimenters todayis "B battery Elimination."

Better Because It's

composes

large glass bulbs supposedly
with rare gases, queer looking

see

filled

Modernize your Radio Set-

It's

with

cate system of glass piping.
Among the network of fragile glass

10

10

GENERAL RADIO Co.

Raytheons,

see a little glass tip, we now find long
glass tubes which run up to an intri-

Type 366
Filter Choke

Transformer
Price

standard

which we are familiar.
The six or
eight tubes on which he is working are
minus the regular brass bases, and up
at the top where we are accustomed to

Toledo, Ohio

to a brilliant orange-white heat that
whatever residual gases may

drives

have been in the metal out into the
tube so that the vacuum pump may
draw them out through the exhaust.
The bombarder is quite a heavy and
complicated looking piece of apparatus which can be moved around the
floor on wheels, but the active element
which js used to heat the tube is simply
a small coil of about 3" in diameter
and a dozen turns. When the high fre-

quency currents are running through
this coil it will rapidly heat up any
piece of metal which is held near it;
glass, paper or even a match would
keep quite cool even when put on the
inside of the coil due to the fact that
these articles are not good conductors.

Better Condenser'

A

constantly increasing number of the discriminating American
Radio Public call a filter condenser a "TOBE." They have learned
as we have known
that the "TOBE" is "the better condenser."

When you build your improved Raytheon plate-supply unit,
ask your dealer for the "TOBE" B Block, containing in one unit
all the required capacities and at a
saving of $2.50 over the cost of
And Raytheon recomends "TOBES" as un
separate condensers.
surpassed by any for use in Raytheon circuits.

CORNHILL

BOSTON, MASS.

After each of the several tubes in
the process has been bombarded four
times, the engineer adjusts several of
the various stop-cocks in his system of
glass tubing and we learn that he is
now letting the desired amount of pure
gases into the tubes. After this operation he directs the flame from a blow
torch at the top of each bulb where it
is joined to the tubing, and with a dexterous sweep of the wrist removes each
finished tube with its vacuum tight tip
carefully sealed by his torch.
"What will be the fate of these new
rectifiers?" we ask, rather hoping that
ADVERTISEMENT
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r
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we have witnessed the first of a new
line of Raytheon tubes which would
some day revolutionize the radio marOf course there is the possibility,
ket.

Raytheon B-eliminator

modern all-frequency

is

the first

amplifiers

"B" plate supply
it

Now
the

let

other

us take a look at
activities.

and understand them
qure more time than is

To
all

at

some of

investigate

would

Even on

Transformers and Chokes
Transformer R-195 Larger in capacity
Will not heat up in continuous serviceSeparable plug, 6 foot cord attached. UnPrice, at dealconditionally guaranteed.
ers, or by mail, $7.00.

Choke R-196 Completely shielded
mounted in large steel case. Binding

Thordaraon Transformers and Choke
are Standard >ri tlie
B-eliminators of leading makers

Write jar Hook-up Bulletin

CO.
THORDARSONTransformer
ELECTRIC MANUFACTURING
since 1895
specialists

WDRL0S OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS
Chicago. U.S.A.

re-

O.K.'d by

OARQSTAT

RAYTHEON

cove we see a desk and table, and
seated there two engineers earnestly
discussing a sheaf of papers covered

with figures and rough diagrams.
is

here,

we

learn, that the

It

fundamental

work on the phenomena of gaseous
conduction is done; work that may
have no immediate value but yet is
blazing the trail for the practical apFrom
plications in the years to come.
the studies made here will come new
applications of filamentless rectifiers
in far different fields from those in
which they are now recognized as
leaders.

We

are

now introduced

to the

dark

"sanctum sanctorum" where the

because CLAROSTAT passed with flying
colors the most searching tests Raytheon

had ever given a variable

CLAROSTAT has no equal
trol in

He
blower does his work.
have just the right amount of darkness
so he can tell by changing colors of the
glass just when it is ready for manipulation

into

some of the

resistance.

for voltage con'

"B" Battery Eliminators.

CLAROSTAT

a

Only
wide range of

gives you
control and a current carrying capacity
greater than that of any other variable
resistor.

glass
likes to

P. S.

A host of other

nationally

known eliminator

makers hare also approved and endorsed Ctarostat

intricate

bends and bulbs that are constantly

demand.
A slight draft of air
might have a bad effect on both the
temper of the glass and the glass-

If your dealer cannot supply you, write direct

in

.

worker, so we close the door quietly

and proceed.
Out in the main room again we see
a whole wall dotted with rectifier bulbs
mixed with carbon lamps, all lighted
It is
to various degrees of brilliancy.
here that the experimental models are
put through their final test, a life test

American Mechanical Labs. Inc.
285-287 North Sixth
Special types for

"A"

for

and
posts

Capacity 60
at base for neat assembly.
milliamperes. Unconditionally guaranteed.
Price, at dealers, or by mail, $5.00.

our disposal,

but we may at least get a smattering
of what it is all about.
Out in one of the smaller rooms we
find what looks like the realization of
a radio experimenter's dream, with a
few chemicals, a delicate balance scale,
and other nameless apparatus thrown
Over in an alin for good measure.

the

'Raytheon-type

perimental model some little detail is
learned that helps in the production
of Raytheons of greater ruggedness

Research, and Research Workers

unit Thordarson has approved.

operates without hum, when built with the specially designed

it seems, but these are merely a half
dozen of a thousand different models
that have been made up and put to
almost as many different tests during
From each exthe past few months.

and reliability. But the fundamental
and basic principle upon which rectifiers operate have been known for a
long time and no revolutionary change
in these principles can be expected.

163

St.,

Brooklyn, N. Y.

and "B" Battery Eliminators

Manufacturers

$2.25

ADVERTISEMENT
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under heavy load to see how they will
stand up in service. And it is on this
test more than any other that the

work of the laboratory

Chokes

Transformers
509 Full

Wave

Manufactured
25, 40, 50

staff is

judged.

Upon taking an inventory of the
laboratory personnel, we find that one

man is a physicist of ten years' experience on gaseous conduction problems,
five of these years in graduate work at
Harvard University.
Another is a
professor of electrical engineering at

514 20 Henry

in

Raytheon Tubes

and 60
$6.00 List

cycles

M.

I. T., in
charge of graduate research
at that Institution.
Three of the staff

Build your Eliminator with Dongan B-Power Units the product of an organization
that has specialized in transformers for 15 years. Correct engineering principles
and exactness of construction are Dongan characteristics that you'll appreciate in
your finished Eliminator.
Set Manufacturers

An addition to our standard models

we will

build for

are graduates of the same school with
the degree of Master of Science, and
three others are engineering graduates.
Many of the practical production
problems are solved by John A. Spencer, inventor of the Spencer "Click"

you special

unmounted Transformers and Chokes.

DONGAN ELECTRIC MANUFACTURING
^TRANSFORMERS

CO.

Detroit, Mich.

2991-3001 Franklin Street

of

MERIT

FIFTEEN

for

YEARS

Thermostat now used
his

brother,

in

automatic

Of equal ingenuity

electric irons.

Hi'

L.

P.

Spencer,

is

who has

had many years of practical radio ex-

Whatever Power Supply
Unit

You

Build

there are Potter Filter

Made

Condensers
It is absolutely necessary to have the best condensers to have good results with either your "A"
or "B" Supply Unit. Potter Condensers meet
every requirement: they arc made with the
best foil, best insulation, best impregnating compounds obtainable. They remove all traces of
A. C. impulses, eliminating all hum. In many

lem, the proper application of A. C.
power to radio receivers, gives one confidence.

for It

life

they have proved their exceptionally long
under ham continuous usage.

But

let

observer, since

Made in three tyo-s A B, and C, tested 300,
500 and 1000 voles D. C. respectively. Each type
comes in all capacities. Special models for Raytheon "B" Eliminator, Raytheon Power Pack, etc.

An

FILTER

American-made

to us

^Product

POTTER MANUFACTURING

group of men is this. To know that
they are devoted to but one main prob-

us resume the role of

we came

to learn.

tests

At your dealers
or write direct

perience with the Wireless Specialty
the Submarine Signal
A competent and serious
Company.

Company and

NORTH CHICAGO,

CO.,

ILL.

Maintaining B-Power Quality

Over here at another bench we see a
young fellow putting a finished Bpower unit through its paces. This
seems rather strange since we understood that the Raytheon Company

made nothing but

the rectifier tube.
yet in a large steel cabinet near
this bench we see some
B5 or 20
power units of all shapes and sizes,
some with meters, knobs, switches and
taps and others with plain metal sides
with the barest minimum of taps and
controls. These units have been made
by various manufacturers and they
have been submitted for test and approval by the Raytheon laboratory.
The standard test consists of (i)
measuring the output voltage at various loads on the detector, radio fre-

And

1

W-B-3 Two

Voltages
Detector and Amplifier

One

$47.50

* Webster

variable resistance

SUPER-B

W-B-4

Three Voltages with
power tube tap - - - -

Two

W-B-D

50.00

variable resistances

For 110-125 D. C.

Three Voltages

-

.

.

.

25.00

Prices slightly higher in Canada and
West of the Rockies

15%

50%

to

more volume and better tone quality on

distant stations as well
GETS
before
All

as locals.
Brings in stations never
parts properly balanced in new Webster
improvement particularly noticeable in high-

logged.

filter

circuit

powered
It

an

receivers.

supplies steady, noiseless flow of plate current and thereby clarisignals and builds up volume.
It forever eliminates noises

fies

down "B" batteries and the expense of replacing them.
reduces cost of operating set to minimum. Just connect it to
light socket and it keeps your "B" power always ready at full efficiency costs less than j^ of a cent per hour. Delivers up to 60
fron run
It

ample for most powerful set. Note
Model W-B-f with two variable resistances and three
with
tube
This is adjustable to any set and
voltages
power
tap.
is essential for those using power tube in last audio stage.
milliamperes at 150 volts

especially

Write us to-day for
Your Radio."

5j" high, 4%" wide
10" long overall

Compact

full

information and Free booklet, "Improving

THE WEBSTER COMPANY
3506 West Lake Street

Chicago,

111.
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and audio frequency taps;
(2) detecting any hum or noises that
may exist at any of the above loads
on a sensitive electrical circuit; (3)
testing the reliability of the controls
and switches; (4) testing the condensers with several times the normal operating voltage to make sure of their
ability to stand up in service and (5)
a general inspection and test of the
quency
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durability and quality of all parts
used in the construction.
Let us stop for a moment to consider what this means to the average
radio fan
ities

who has no laboratory facilown to make such tests be-

of his

It
selecting a B-power unit.
means that he now has a standard
upon which he can rely. Of course
different units will have different features and prices, backed as they are by

fore

many manufacturers

in different parts
of the country, but the buyer has the
satisfaction of knowing that any Raytheon unit will do the job for which it
This is true not
is designed and rated.
only of the complete units, but of the
separate parts for home built units

which have been tested and approved
in the

Raytheon

laboratories.

In other words, there
the radio industry in

is one branch of
which all prod-

must reach a certain standard of
performance before they are offered
Not only does the Rayto the public.
theon Company maintain rigid test
and inspection of its own product, the
ucts

but it actually goes so
as to protect the consumer who
buys a B-power unit using that tube.

rectifier tube,

far

The Raytheon Policy

The

full

and how

significance of this policy
carried out is not appre-

PeribrmanceAlways
Every baseball team has

"pinch hitter."

its

He's the

man who

up and perform under any circumstances. And that is the way you
feel about your radio when it is equipped with a Majestic Super-B.

can step
learn to

it is

One
ciated without some thought.
arises
that
is,
immediately
question

"What

prevents any manufacturer
from putting out a Raytheon B-power
unit, without having it tested and approved by the Raytheon laboratories?"
In the first place any manufacturer of standing who values his reputation is glad to have his product tested
by specialists who can offer sugges-

improvement. The redo not wish to
put out a unit that would not pass
the most severe tests.
They welcome
this service by an unprejudiced organ-

tions as to its
liable

Reliable

You get fine, clear tone in plenty of volume under all sorts of receptive
The cost of operating your set, too, is reduced to the infinitesimal
conditions.
tenth of a cent an hour.

When

you consider these advantages you will

realize

why

engineers and

technical experts who know radio equipment specify the Majestic Super B.
chokes of 41 Henrys each and 20 microIts technical superiorities are:
The use of 30 gauge wire of low refarads of capacity in the filter circuit.

Two

winding the chokes and transformer also permits voltage regulaUnusually large condenser bank smooths out evenripple with a wide safety factor to spare.

sistance for

tion of better control.

trace of

Companies

Majestic Super-B Current Supply, complete with Raytheon Tube,
capacity I to 12 tubes, including the use of new 135-150 volt power
tubes.

ization.

1

Companies who do not
the wisdom of this policy the Ray-

10 volt, 60 cycle.

Price

$39-5

If there are

see

theon Company exercises its privilege
of protecting the consumer by refusing
to sell tubes to the offender. Even the

most intrepid "bootlegger" would hesitate to put out a Raytheon B-power
unit minus the tube and against the
All
competition of approved units.
Raytheon tubes are sold through the
Manufacturers of approved B-power

In buying the complete unit
with the Raytheon tube satisfaction is
units.

Majestic Standard-B is a smaller B current supply unit, designed for
having not more than 6 2OiA-type of tubes or 5 201 A, plus one 1 12 type

The
sets

of 135-volt

power

Standard-B

Majestic

Tube.

tube.

1

10 volt

60

Current Supply, complete with
cycle.

Price

Raytheon
$32.50

GRIGSBY-GRUNOW- HINDS CO.
4550 Armitage Ave.

assured.
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The Radio Broadcast

SHEETS
INQUIRIES
*

answered

sent to the Questions and Answers department of RADIO BROADCAST have heretofore been
"
From this issue on, however, the latter department will be
by letter or in The Grid."

either

discontinued, and all questions addressed to our technical senice department will be answered by mail. In
"
These
The Grid," we present herewith the first of a series of Laboratory Injormation Sheets.
place of
"
sheets will contain much the same type of information as has appeared in
The Grid," but we believe
that the change in the method of presentation and the wider scope of the information in the sheets, will
this section of RADIO BROADCAST of much greater inter est to our readers.
The Laboratory Information Sheets will cover a wide range of information of value to the experimenter,
and they are jo arranged that they may be cut from the ma gamine and preserved for constant reference.
We suggest that the series of Sheets appearing in each issue be cut out with a ra^or blade and pasted on filing
The cards should be arranged in numerical order. Several times during the
cards, or in a note book.

make

an index to all sheets previously printed will appear in this department.
"
Those who wish to avail themse'ves of the service formerly supplied by The Grid," are referred
175, where it is explained in detail.

year,

to

page

DeLuxe

C7T REPUTATION

dSv transformers

that

for

fine

No.

has been

June, 1926

Regeneration
METHODS OF CONTROL
radio waves of the frequency to which
*
the antenna circuit is tuned are being received
the high frequency currents flowing in the coil produce high frequency variations in the grid potential
which, in turn, produce high frequency currents
(of considerably greater energy) in the plate circuit,
If we could "feedback" some of this plate energy to
increase the original potential applied to the grid, it
migl.t help to increase the original potential applied
A
to the grid. This can be done in several ways.
very common method is shown in A.
The essential addition to the circuit is the coil in
the plate circuit. This is called the "tickler" coil,
and upon being brought up near the antenna coil its
mutual inductance, or transformer action, affords
a means by which energy from the plate circuit is
The tickler must
fed back into the antenna circuit.
be connected the right way too, for if the connections are reversed its effect will be to reduce the
antenna current instead of increasing it. If the
coils are brought too close together, a point will be
reached where more power is being fed back to the
antenna circuit than is being dissipated therein.
The tube is then said to be oscillating, and will con

existing acoustical devices. Faithful

amplification with natural quality
entire audible range is con-

over the

obtained with this audio
It sets a new standard

transformer.

of audio amplification.
As the receiving set of the future is destined to be power operated) the American
Transformer Company is now offering two
units of the finest type especially adapted
to the use of the new 7^2 volt power tubes
in the last audio stage. These are the Amer
Tran Power Transformer and the Amer
Choke which are strictly up to standard, and
may be depended on in the type of audio
amplifier required. The Power Transformer

tinue to oscillate even if the radio waves cease
The loudest signals arc obtained just
in.
before the tube "breaks into oscillation." Signals
can be received even while the tube is oscillating if
the oscillation frequency is kept exactly the same
as the carrier-wave frequency.

coming

TXTHEN

The new AmerTran DeLuxe Audio
Transformer actually puts the development of the "audio side" ahead of

sistently

RADIO BROADCAST Laboratory Information Sheet

1

maintained for over a quarter-century! Today this high standard of
manufacture is more apparent than
ever for radio has adopted each of
the advanced, dependable AmerTran
Products as the leader in its field.

l:

There are several methods of controlling feedback, either by a variable tickler as in A or by a
variable resistance shunted across a fixed tickler
Another method is by the use of a variable
coil.
condenser, as illustrated in B.

also has filament supply windings for the
power tube in the last stage and forthe rectifying tube, and supplies sufficient plate current, after rectification, for the operation

of the

set.

RADIO BROADCAST Laboratory Information Sheet

AmerTran De Luxe, 1st Stage $10.00
AmerTran DeLuxe, 2nd Stage 10.00
AmerTran AF-7 (3V4-1) ....
5.00
AmerTran AF-6 (5-1)
5.00
AmerTran Power Trans. PF-45 15.0O
AmerTran Power Trans. PF-52 18.OO
AmerChoke Type 854
6.00

Factors Governing Radio Receiving
factors governing the
1 distance that can be satisfactorily covered beand a given restation
tween a given transmitting
ceiving set. These can be siated as follows:
1 . The amount of interference.
As the radio
2. The inverse distance effect.
waves spread out in all directions from the
transmitting stati9n their strength naturally
decreases.
At twice the distance, their amplitude is halved; at four times the distance,
This same fact
it is only one quarter, etc.
could also be expressed by saying that the
strength of the signals is inversely proportional
curve illustrating this is
to the distance.

'TWERE

AmerTran Products Are Sold Only
at Authorized AmerTran Dealers

AMERICAN TRANSFORMER Co.
178

Emmet

Street

Newark, N.

In the case
the material in which they flow.
of ordinary telephony over land wires, the
attenuation is such that the current is about
one third, at the end of every ten miles,
of what it was at the beginning of those
ten miles, and a little calculation shows
that to talk across the continent without
any amplifiers inserted along the line would
require an immense amount of power. Yet, by
the Insertion

HOW THEY AFFECT DISTANCE

Write today for interesting free booklet
"Improving the Audio Amplifier"

DEALERS

June, 1926

J.

are three main

of

attenuation

A

shown in the accompanying diagram. The
curve is based on ideal conditions, and neglects
absorption by buildings, fading, etc.

The Sale of AmerTran Radio Prod-

acts East of the Rockies is handled exclusively
by the AmerTran Sales Company, Inc., 178 Emmet
Street. Newark, N. J. Direct to dealer sales policy. Some territories are available for parts
dealers and service stations.

3.

Transformer Builders for
Over Twenty-Five Years
-

law

Tested and approved by RADIO BROADCAST

is

pre-

vented from
"getting un-

05

der way,"

The

attenuation, which is quite a different
It acts simultaneously with the inverse
thing.
distance effect to reduce the amplitude of the
waves. Attenuation of the waves is due to
their being dissipated in the form of heat.
Whenever the waves strike any object in which
they can produce electric currents, the currents are produced at the expense of the energy
of the waves and heat up, to a minute degree,

fifteen

amplifiers
or relay stations along
the line, the

and a

ridicu-

lously

small
is

power

enough
proper
1

2

3456 789
DISTANCE

for

trans-

continental
10

land line
lephony.

te-

LINCOLN
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The Crosley 5-tubf-5-38

Excerpts

All the volume, selectivity and
burity of tone available in the

from Telegrams:

best f-tube

setptut

the Cresfendon

The Crosby S-t*bt~RFl^6O

"Tested your RFL-60 within

two blocks of

A

local 500-watt

'

broadcasting station, using
twenty-five foot wire on floor
for

We

aerial.

set

and

of marvelous performance
by the

beautified

nix tic

decorative

(C/>(^

panel

picked up

stations all over the country
and when local station came
in

tuned

it

WSAI

out and picked up

at 319 meters. The
local station is 270 meters.

This is the only set ever tested under these condit ions that
would tune this station out

at

any point on

Decatur,

The Crosley S-tube-RfL-7S

dials."

Simplicity and speed in tuning,

111.

fidelity

of tone and

decorative

beauty, enhanced by the

"We tested one of your new
RFL60 sets here in our build-

art

panel

.

.

.

.

The

.

Crosley 4-n,kc- 4-29

jn which the Crescendon is equal
to one or more additional lubes
of tuned radio jre-

ing using an antenna about 75
feet long and directly under
and parallel with our trans-

auency amplification

mitting aerial. Theexceptional selectivity of the Crosley
receiver permitted us to tune
out our station WTAX, just
as easily as we would tune out
a Chicago station."
Streator, Illinois.

"An RFL60 tested in compewith other receivers of
higher price proved its
unquestionedsuperiority. The
new Crosley models offer the
greatest values on the radio
market." Kansas City, Mo.
tition

much

"The Model 4-29 is classed
with the Trirdyn. Model 5-38
bringing in Pacific points with
ample volume, using a Musicone.

RFL-60and75arevery

selective.

Haveseparateddis-

tant stations on less than one
degree on the dial. Have log-

ged Mexico City and Pacific
Coast Stations with plenty of
volume." Miami Fla.

RFL

"The

much

sets outstripped
higher priced outfits.

These sets bring

in

Canadian,

Cuban and Mexican

By Expressed Opinion of
Fans The Greatest Radio
Values Ever Offered!
Real performance! Amazing sensitivity and selecinspiring volume.
tivity! Marvelous tonal qualities

And

surpassing beauty

Read,

in the

comments
voluntarily

!

column at the

of a few of the

the enthusiastic
radio fans who have

left,

many

written or wired us their praise.

at astonishingly low prices. Hear
a Crosley Concert at your nearby Crosley dealer's.

True radio values

stations

as easily as those on nearby
states.'

Prices slightly higher west of the Rockies

For descriptive catalog write Dept. 20

Glasgow, Ky.

THE CROSLEY RADIO CORPORATION, CINCINNATI, OHIO
What's the idea of keeping a
fellow up all night foolin'
around with that darned
little

4-29?

I've been in the radio game
for seven years and was begin-

ning to believe that there
wasn't a set in the world that

would keep

when that

me up

little

late

but

4-29 started

to pull in Houston, Texas

and

with such extreme volume
sat up and took notice.
I

I

got California stations with

unbelievable volume last
night. KFI came in so loud
that it could be heard over a
block on a Musicone speaker.
I've gotten over one hundred
and twenty -five stations in

only three nights.
Valley.

Powel Crosley,

Jr.,

President

Owning and Operating WLW, first remote control super-power broadcasting station inAmerica

CROSLEY
T T E

COSTS LESS

RAMQ
R.

*

for ihc fntertainment Corner

Spring

111.

Manufactured under Armstrong U. S. Patent No. 1,113,149, or under patent applications
of Radio Frequency Laboratories, Inc.

Tested and approved by RADIO BROADCAST
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No. 3

Why
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The Browning-Drake Receiver

METALLIZED

SHEET No. 4 shown a diagram of the
QNpopular
Browning-Drake receiver, which,
is

in

^-*

improved form, was fully described by Glenn
H. Browning, one of the designers, in the December
The first article appeared
1925, RADIO BROADCAST.
in this magazine for December, 192-1.
Three stages
of impedance-coupled audio amplification are emits

ployed in this circuit. The constants of the circuit
as shown, are as follows:

Ci
Ca
Cs
C4
Cs
Li

METAL

long has been recognized
as the best of electrical conductors. The metallized resistor gives
conductive resistance and abso-

La
L,3

L4

lutely silent operation.

I

R

N

.0005-mfd. variable condenser.
.00025-mfd. variable condenser.
.00025-mfd. fixed condenser.
.0.1-to 1.0-mfd. fixed condenser.
,0001-mfd. fixed condenser.
46 turns No. 20 d.s.c. wire on a form 3 inches
in diameter, with a center tap.
75 turns No. 20 d.s.c. wire on a 3-inch form.
24 turns No. 28 d.c.c. wire wound in a groove
and placed under the filament end of the
secondary.
20 turns No. 28 d.c.c. wire wound on a 2$inch form to fit in grid end of secondary (L2).
100-henry choke coils.
1

-megohm

grid leaks.

Neutralizing condenser, consisting of a small
brass disc about an inch in diameter,

mounted so as to make its position, in relation to Lz, variable.
Fixed filament control resistances to
Fi, Fa, FS,
match the type of tubes employed.
Single-circuit filament control jack.
.00025-mfd. grid condenser and leak

J

G

T2
T3 T 4
Ti.

,

TS,

megohm)

,

,

(6-

.

Two uv-199 tubes.
Two uv-201-A or High-mu

tubes.

the latter are used, Fi and Fa
omitted.
Semi power tube.

Although choke-coupled amplification

is

If

may be
shown

in

the diagram, the circuit may be used just as well
with transformer or resistance -coupled audio stages.
If the transformer-coupled form of amplification is
desired, only two stages will be necessary for average requirements.
The center tap is employed on the antenna coil
for use when one's antenna is in excess of 100 feet
in length, but it is advisable to employ a single-pole
double-throw switch at this point so that either
antenna connection may be used without undue
changes being necessary. The reason for this is that
the capacity of the antenna has to be taken into
consideration as well as

its

length.

Why I entered the

RESISTOR

No. 4
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Business

The Browning-Drake

In concentrating upon the
reduction of losses in coils
and condensers, too little
attention has been given
to the development of an
effiequally vital factor

Circuit

cient resistors.

Resistance is, at once,
radio's greatest enemy and
best servant. It is the bal-

ance wheel. It is used to
control power houses, radio stations and even radio

We

have studied
the shortcomings of modern fixed resistors and now
offer the result of much
research and experimental
work the LYNCH METALIIZED RESISTOR.
receivers.

Arthur H. Lynch

^IXED RESISTOR"
A-

Complete data, on the

No. 5

PRICES:
.25 to 10
Megohms .SO
.75
above .01 to .24
.001 to .01
#1.00

comprises a concentrated coating of
metal one-thousandth of an inch thick
upon a glass core and sealed within a
glass tube. Each Resistor is warranted
noiseless, impervious to moisture, and
of permanent resistance value.

LYNCH

label

is

your guarantee of

accuracy, dependability and satisfaction.
your dealer cannot supply you, order
direct and we will ship postpaid.
If

ARTHUR

H.

LYNCH,

Inc.

Manu/octurers of Radio Devices

Fisk Bldg.,

Broadway &. 57th

New York,
DEALERS

N.Y.

write vsl

B*45

B9P

8*135

C

sizes of the various units, used in this circuit
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Transformers
^L

The LYNCH METALLIZED FIXED RESISTOR

The

B-

Street

PRIMARY-SECONDARY RATIOS
ordinary commercial iron-core transformer
^HE
consists simply of two coils of wire wound on
*

the same core. So long as the secondary of such a
transformer is open circuited, or connected to something with an impedance so high that not much
current flows, we have a very simple relation between the voltage delivered by the secondary and
that applied to the primary.
This relation states
that the ratio of these two voltages is the same as is
the ratio between the primary and secondary turn
numbers. A ten to one step-up transformer would
be one with ten times as many turns on the secondary as on the primary.
A transformer corresponds to gears in mechanics.
If by an arrangement of gears or levers we increase
a mechanical force ten times, we know instinctively
that we must expect the part of the arrangement
that is exerting the "stepped-up" force to move
ten times as slowly as the part where the original
force is being applied.
If we choose to gain in
force, we lose correspondingly in speed, or else we
could get "something for nothing." The electrical
transformer is not a source of power.
It merely
changes the power put into it at one voltage into
the same power (with a small percentage loss) at a
different voltage.
Hence, just as the speed went
down in the mechanical case, so the current is less
in the high tension or high voltage side of the transformer. The primary current is related to the

secondary current as the secondary voltage is reAn auto transformer
lated to the primary voltage.
is no different except that the winding having the
fewest turns is merely a part of the other winding.
Thus only one coil is required.
There are several simple formulas regarding
transformers that are quite useful:

Primary Turns
Secondary Turns
Primary Turns
Secondary Turns

Primary Voltage
Secondary Voltage

Srcondmy

furri-nt

Primary Current
Primary Voltage
Secondary Current
Secondary Voltage
Primary Current
Values obtained by the use of the above relationIn
ships will serve as fairly close approximations.
general, the smaller the load being supplied by the
more
the
correct
this
data
will
be.
transformer,
Ordinary Transformer

Usmg Two

Coils

Auto Transformer

RADIO BROADCAST ADVERTISER

"I've just

had a

169

lesson in radio

economy, and, believe me,
it's

illuminating"

WENT into my radio dealer's this noon for a couple of
Eveready 'B' Batteries and said, 'Tom, give me a pair of
Eveready 45-volt "B" Batteries No. 772's.'
'How many tubes in your set, Jim ?' he asked.

On 1
On 4

"I

'Five,' I

3 tubes
Use Eveready No. 772.
more tubes
Use the Heavy Duty "B" Batteries, either No. 770, or the even longer-lived Eveready Layerbilt No. 486.
On all but single tube sets Use a "C" battery.

answered.

'Then what you want

is

or

When

following these rules, the No. 772, on 1 to 3 tube
will last for a year or more ; and the Heavy Duties, on
sets of 4 or more tubes, for eight months or longer.

a pair of Eveready Layerbilt

No 486V
'Why?'

to

sets,

I asked.

We

'Because the Eveready 772's are meant for sets having
have prepared a new booklet, "Choosing and Using
one to three tubes. With average use of the set, and used
the Right Radio Batteries," which we will be glad to send
with a "C" battery*, they should last a year or longer. But
you upon request. This booklet also tells about the proper
on a five-tube set, with average use and with a "C" battery,
battery equipment for use with the new power tubes.
*NoTE A "C" battery greatly increases
they will only last about four months.
the life of your "B" batteries and gives a
Anyone with a four or five tube set
quality of reception unobtainable without
should buy a pair of Eveready
it.
Radio sets may easily be changed by
a
No.
486.
Used
with
Layerbilts
LEFT-A'O. 486,
any competent radio service man to permit
4. 5 w innre
for
"C" battery they should last eight
the use of a "C" Battery.
tubes. 55.50.
months or longer.'
Manufactured and guaranteed by
"
RlGHT-Ecer'Yes, but the 772's cost only
eadl/ Dry Cell
NATIONAL
CARBON COMPANY, Inc.
Radio" A" Bat$3.75 each,' I said, 'and the Layer:

$5.50. There's some difference.'
'Well, figure it out for yourself,'
said Tom. 'Two sets of 772's should

tery,

1

Vt volts.

bilt

you about eight months, and
will cost you $15. One set of Ever-

faction

and economy are;

San Francisco

Toronto, Ontario

Tuesday night means Everyready Hour
8 P. M., Eastern Standard Time,

last

eady Layerbilts should last about
eight months, and will cost you
only $11.'"
The simple rules for this satis-

New York

Canadian National Carhon Co., Limited

'

EVEREApv
Radio Batteries
-they last longer

through the following stations:
WEAF New York
vr ski-Cincinnati
wjAR-Pr evidence

WT \M-Clevt land

WEE i-Boston

w w j- Detroit

WY \-Pkiladehhia
WCK Buffalo

woe- Davenport
co

wcAK-Pittsburgk
5/.

Tested and approved by RADIO BROADCAST

(

Minneapolis

(

St.

Louis

Paul

RADIO BROADCAST ADVERTISER
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Dielectric Constant
ITS EFFECT ON CONDENSER CAPACITY

'"PHE capacity of a condenser depends upon
-I
several different factors, the most important
of which are:
Area of plates; 2. Number of
1.
plates; 3. Distance

between

plates; 4.

The

dielectric

or insulating material between plates.

The

Vaseline

SUPER-EMISSION

RADIO
TUBES
Excel in All Characteristics
Standard Types
Power Amplifiers
Short or Long Prong Bases
DEALERS

JOBBERS

A few territories open for
exclusive distribution

Write

^ow for

'Detailt

CABLE SUPPLY CO.
INC.
Sales Offices

907 Broadway

New York

on the
by means of formulas

effect of the first three quantities

capacity

is

easily calculated

the larger condensers, of one or two microfarads
Its use
capacity, oiled paper is generally used.
helps to reduce the cost and the break-down voltage of such a condenser will be greater than if
plain paper is used.
Solid dielectrics have the disadvantage that if
they are once broken down and punctured, due to
excessive voltage, they are rendered useless.
However, if a liquid dielectric is used, this disadvantage
cannot exist, and for this reason laboratory con-

RADIO BROADCAST ADVERTISER

R

H"amm ar Ivindl

(Sis

171

)

D.

Oton,

C.

Rued

evening during the
t'sts,
logged in no less
than
a
dozen
stations.
However, regenerative sets
absolutely ruined reception.
I
was able to make out
I

only partly some station in

Testimonials on the
Hammarlund- Roberts

South America operating at

300

Receiver

Last night

Cuba

loud

speaker.

tions
are :

that

on
Other

the
sta-

regularly
at
Atlanta,
Georgia
WSM, Nashville,
Tenn. ; \VGY. Schenectady,
X.
Y. ; \\SMB. New Orget

I

WFOB

Williamiport, Pa.
have tested the Hammarlund-Roberts and find it
to be exactly as you recommended. Surprising volume and very clear and
deep tone, exceedingly selective.
H. B. S.

We

;

Louisiana
CZE,
Mexico.
back your set
any other of the

leans,

;

Mexico

City,

Ready

to

against

same

Logged

size.

100 stations the

first

over
week.
R. F.

Lansing,
Hxtt-

Montana

.

tests the Hammailund- Roberts was installed
in
the Butte Radio Club
Headquarters and dials set

During

for

Immediately we
to get through

2LO.

were

able

mom ents

few

a

for

results

I feel that Hamception.
irarlund-Robertfi is one of
the best buys in radio today.
G. J. A.
Electrical Engineer

PWX

received

I

Havana,

at

From

meters.

obtained I am sure that
Ha-'imarlumi-Roberts is capable of Trans- Atlantic Re-

long

.

enough to hear announcements
made in English,
anil Spanish. This
was followed by both instrumental and vocal music.

German,

M. R.

C.

Mich.

On

the first night of the
Trans-Atlantic Tests, I had
PWX, Havana, Cuba, on
the loud speaker, so loud
that it could be heard at
times all over a six-room

of assembly is an outstanding feature of the Hammarlund-Roberts
receiver.
Thousands of amateur builders in all parts of the country testify enthusiastically to the ease of assembling this circuit and express their delight at the
results secured by their own handiwork.

SIMPLICITY

house.

Have not Aeard

of anyone
beating this record. I have
ten witnesses to this reception.
J. R.

The

secret of their success lies in the flawless technique of every part entering
into the assembling of this set.
The Hammarlund-Roberts receiver represents the
composite achievement of ten leading engineers, backed by ten of the best known manufacturers of radio parts. Every part is the work of a specialist and has been chosen

because

it

meshes easily and yet

efficiently

with every other related part in the

13

set.

Morristown,

Tennessee

assembled the HammarReceiver
in
lund.- Roberts

I

\\heeling,

W.

Va.

On January 25th, 1926. I
Picked up 7EAJ of Madrid,
so
Spain.
Reception was
loud
and clear from the
cone speaker. It was desirable to cut the volume
considerably.
I
have received CZE of

Mexico City and
Cuba
Havana.
;

these

stations
cfivi-d
before

I

PWX

both
have

these

of
of
retests

After you have assembled this receiver you will want your friends to call around
and judge for themselves your ability as a radio engineer. And your pride will be
The Hammarlund-Roberts receiver combines remarkable volume and
justified.
As for distance
sensitivity with an unusual degree of selectivity and tone quality.
you have on either side enthusiastic testimony by users of the Hammarlund-Roberts
in

all

sections of the country.

A

perusal of these comments will revolutionize

one day's time.
The set is
highly efficient and up to
all claims made by you.
I have owned many factory
built sets and will say that
the Hammarlund-Roberts is
This
superior to them all.
set is capable of building
up tremendous volume without distortion and behaves
a
like
thoroughbred.
I
get New York, Atlantic

all

your previous ideas of five-tube performance. Should you desire to verify any of
these reports we will be glad to furnish you with full name and address on request.

San
City,
Jacksonville,
Montreal. Havana,
Cuba, and Mexico City.

Francisco

however.
I have logged over 90 stations

and more are coming

in all the time.

4Ta m m a rl u n d

N. E.C.

oDerts
Hammarlund-Roberts

New York

1182-A Broadway,

City

-**|

SEND FOR THIS

BOOK
Contains
structions

I

UNION

This famous instrument and other parts
shown here are some
of
in
.

the
the

Knbnls.

quality

PHONE

units

Hammarlund-

RHEOSTATS

erts.
Fully illustrated ;
n ost complete
"How to
Build It" radio book ever

TIP

JACKS

Tested and approved by RADIO BROADCAST

step-by-step inon the assem-

bly, wiring and operation
of the Ha mirarluml- Rob>

DIALS and SOCKETS

published.

25c.
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STARTLING!
New
Two

A

Department for the Exchange of Ideas and Suggestions of Value to the Radio Constructor and Operator

Products by

General Instrument

department are welcome and those used will be
from two to ten dollars each. A prije
of twenty-five dollars is given for the bist ilea used during each three-month
The prizewinner for the last period was announced in the May RADIO
period.
BROADCAST.
Manuscripts intended for this department should not exceed
Little conabout three hundred words in length, and should be typewritten.
sideration can be given to manuscripts not typewritten.
Envelopes should be
addressed to this department, RADIO BROADCAST, Garden City, New York.
to this

paid for at the usual
CONTRIBUTIONS

A

rates, that is,

WOODEN STAND TO HOLD A
MACHINIST'S DRILL
amateur

THE
in

interested
service
number of tools,
stand fixture illus-

additional

from

a limited
the wooden
trated in Fig. i, a means forobtainingawide
extension of use from the hand type of
machinist's drill.
With this fixture, and a hand drill secured
to the frame structure, it is possible to do
drilling work with great facility and ac-

will find in

G.

Drilling glass, deep drilling in
curacy.
steel, cutting with an expanding type of
drill, and similar jobs requiring care and
patience, are possible with this form of

Shielded Units

I.

drill fixture.

single stage T. R. F. Amplifiers used interchangeably as detector or amplifier increasing SBlectivity

and sensitivity of any

This position enables small parts
to be turned up from pieces of brass and
steel rods, with a file for a cutting tool.
The merits of this stand will be evident
to the user of the drill, but a main feature

CAN BE USED
As
To

To

work

fixture also permits of holding
horizontal, through tilting of the drill

frame.

set.

complete Receivers using i to 8 tubes
replace old tuning units
add R. F. Amplification to any set.

entire Broadcast band with absolute
and increase amplification.
Each unit a complete receiver in itself with dial,
UX socket and SFL condenser in a mahogany crys-

They cover

is

stability

drill

taUined aluminum "can."

only wood-working tools.
The dimensions, as will be evident from
the drawing, will vary with the size of drill
available.

GEORGE A. LUERS,
Washington, District of Columbia.

A SIMPLE CONE LOUD SPEAKER

ALTERATION

The same

Are

the simplicity of

its

construction.

A

support block, A, is the means for
holding the drill and permitting of its
being moved endwise. Two guide blocks,
B-B (into which A slides) are attached to

ONE

speakers sometimes develop a
buzz or rattle that cannot be overcome by ordinary mechanical adjustment. This will be especially noticeable on fairly weak volume, causing a blurring
of voices.
A practical and proven remedy
is to apply a small daub of rubber cement
of the sort that remains semi-flexible after
drying thoroughly, around the needle

c

actuating the instrument, at the
point of its connection with the cone tip.
On the front side,
back off the small
nut on the shaft
shaft

^--Guides

stand

tilled

on side

for filing

end

enough

to

allow the cement
to coat its surface, and dry be-

Hinge

Drill

verti-

D. A single large wood block,
The base is hinged to
E, forms the base.
the work-bench or other base by ordinary
strap hinges, permitting of the entire
structure being tilted.
Screws secure the several pieces of wood
forming the frame, making a fixture that is
readily fitted up in an hour or so, with

cal support,

mechanic,

obtaining

an arm, C, extended outward from a

fore

tightening
the nut, forming
thus a rubber
washer. After
tightening the

work

a e
<D a

nut,

apply

one

the

nut

more coating of
cement over the
nut and shaft
Do not
end.
Drill
Drill

oupport Block

tighten

more than neces-

Stand

otherwise

sary,

G.

you are liable to
cut through the

VARIABLE

I.

first

AUDIO TRANSFORMER

Hinges.-.,

transformer that really matches the characteristics of the tube.

For use
all

in

any

set

in detector circuit,

and any or

k

Easily adjustable
merely turn the knob until reNo squeals, no
ception is clearest and sharpest.
howls; just perfect reproduction.
Write for complete literature
^L.
all

G.

I.

Product*

work
for

the

volume usu-

ally

required for

best

reproduc-

tion with cone
Drill frame is secured
by handle stud to block

speakers, but

rubber cement
is

f\

General Instrument Corp.
477 Broadway
New York

will

satisfactorily

stages of amplification.

on

coating.

Glue

A

superior

low volume

when
is

de-

sired.
Hand

rf

i

Drill

FIG.

I

Tested and annroverl hv RADIO BRD \nr\sT

A. H. KLINGBEIL,
Ashtabula, Ohio.

RADIO BROADCAST ADVERTISER
A WINDING FORM FOR. LOW LOSS
COILS FOR THE ROBERTS SET
winding form described below
was used to make several sets of
low loss coils for the Roberts
hook-up and was found to work very nicely.

THE

MATERIAL REQUIRED
hardwood 2\ inches in diameter and ij inches thick.
An
machine screw 1 inches long, with
LIST OF

A

piece of

A

1

nut.

Thirteen pins yj x 4 inches long

ceed as follows: Unscrew the cap of the
loud speaker unit and lay the diaphragm,
In the exact center
face up, on the table.
scrape the lacquer off and solder a 3-inch
Make sure that the
length of No. 14 wire.
wire is in the exact center and perpendicular to the diaphragm.
Now replace the diaphragm and tighten
With a pair of pliers
the cap on the unit.
bend up a half-inch length of the wire as
shown in the diagram.
Next the unit should be connected to the
It may be used with any
phonograph.
^Victrola

piece of hardwood and lay out
13 holes around the circumference f inch
from the edge. See Fig. .2.
Drill a &inch hole at each of the 13 points radially
with the center. Now drill a hole at right
angles to the thirteen holes, through the
Then put the
center, using a No. 18 drill.
block in a vise and saw in half on the center
fine used to lay out the thirteen holes.
After sawing clean up all the rough edges
with a sharp knife or file; also put an assembly line, A, Fig. 2, on the edge so that

Take the

the blocks will be assembled the same way
each time. The form is now ready for use.
Put the blocks back together using the
3% machine screw and nut to hold them;
then insert the thirteen pins and tighten
up the machine screw until the pins are all
Wind the coil by
securely held in place.
going over two then under two pins until
the required number of turns are in place.
Now remove the machine screw and take
th.e two halves of the block apart and you
arc ready to fasten the windings.
Weave cord through them, threading it
in between the cross wires, removing the
832

Nul

Thirteen equally
'

X\spaced

S*

'/>"

holes
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r

Reproducer

Adjustable Loud Speaker Unit

Use the

Bradk^ohm,
PERFECT
RESISTOR
VARIABLE

support

for

for B-Eliminators

Speaker Unit ---"

TT THEN you build your

FIG. 3

VV

B-battery eliminator
follow the recommendations

make

of phonograph providing that it is
placed parallel with the reproducer on the
phonograph; that is, so that the diaphragm
in the loud speaker is parallel with that
in the phonograph reproducer.
The loud speaker unit should rest on the
turntable of the phonograph in a position
so that the wire will fit into the needle
receptacle of the phonograph reproducer.
Next tighten the thumbscrew, holding the
turned-up end of the loud speaker wire
firmly in the needle receptacle.
With this type of reproducer you are
utilizing the properties of your phonograph

of leading

Several Bradleyto advantage in every B-eliminator,
whether factory-built or
control.

ohms can be used

homemade, to obtain several
steps of voltage for detector,
radio frequency and audiofrequency

York.

METHOD OF WINDING
INDUCTANCE COILS

A BETTER
"/ii'M" Pin

single layer solenoid coil,

FIG. 2

THE

supported
electric,

pins one at a time after the wires are
securely tied at each pin.
You wilj now have a self-supporting
low loss coil, with only a small amount of

cord holding

it

in

place.

ARTHUR W. SMEALLIE,
Scotia,

New

is

by

a

minimum

one of the most

range.

Be sure to

investigate the advantages of the Bradleyohm

when
of

its

scientifically-treated discs
provides a marvelous range
of control without steps or
jumps. The turning of the
small bakelite knob gives you
instant control over a wide

ALTON C. CHAMBERLIN,

New

circuits.

The Bradleyohm with

horn and reproducer, yet you may play
your victrola at any time, by simply loosening the needle set screw and removing the
radio speaker unit.
Ballston Spa,

radio engineers

by using the Bradleyohm
for your variable voltage

and other Allen-Bradley
your B

di-

radio devices for
eliminator.

efficient

forms of inductances. One frequently sees
directions for winding these coils and fastening the turns in place with strips of adhesive
paper tape, such as grocers use to fasten
The trouble with this method
packages.
is that the adhesive
tape does not always
hold firmly.

York.

A

which is much stronger mechanibe made by using strips of paper
which have been coated on one side with
beeswax.
From a piece of strong, good
quality, paper, cut strips about half an
inch wide and a little more than twice as
Melt
long as the finished coil will be wide.
a little beeswax and, using a small brush,
coat one side of each strip.
Wrap two or three turns of paper around
the bottle or other cylindrical object which
you intend to use as a form. Make the
paper wrapping wide enough so it will project over one end of the bottle for several
cally

AN IMPROVED RADIO
REPRODUCER
THIS time, when everyone is
devoting energy to obtaining better
quality of reproduction from his
radio receiver, it seems proper that
should mention a new type of radio rehave developed for my
producer which
own use. The quality of reproduction is
wonderful because high and low notes are
reproduced alike. The tone resembles

AT

1

I

that of the new "Orthophonic" Victrola,
and the volume may be regulated by the
volume adjuster on the phonograph. The
diagram, Fig. 3, clearly shows the general
idea of the reproducer.
I would
suggest that a unit of good qualProity be used and that it be adjustable.

coil

may

inches.
Place the prepared strips, wax
side out, at equal distances around the
circumference of the bottle. Snap a
couple of rubber bands over them, and
everything will be held in place.
Start winding the coil about a fourth of
f Tested and approved by RADIO BROADCAST

-if

Allen-Bradley Co.,
278 Greenfield Ave., Milwaukee, Wis.
Please send me your latest literature
on the Bradleyohm and other AllenBradley radio devices.

Name

.

.

.

Address.

1
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the distance from the ends of the strips.
After winding the required number of
turns take the brush and paint some melted
beeswax across the coil over each of the
paper strips. Then run the tip of a fairly
hot flatiron along the same place.
The
heat will melt the wax and it will run in
between the turns, holding them firmly.
Then bend over the ends of the paper strips
and lay them along the outside of the coil,
pressing them into place with the hot flat-

lor

radio

iron.

aerials

Now

will

They

immediately

stick.

grasp the projecting end of the
paper which was wrapped around the
bottle and pull the coil and paper away
from the bottle. Remove the paper from
the inside of the coil, and the operation is

- COPPER

completed.

wire

COPPER

The

finished coil

combines
FIG.

qualities

made

resistance to corrosion,

strength,

high conductivity.

& BRASS

COPPER

If several connections are
with bus bar, the bus bar will
probably furnish all the support required
to suspend it firmly in position in the radio
set, and no hard rubber or other material
need be used as a support.
H. LESLIE CURTIS,
Lakeport, New Hampshire.

any radio

of

to

use.

it

HOW TO USE ANTENNA

INSULA-

TORS TO BEST ADVANTAGE
sketches

in

Fig.

4

show the

right and wrong way of making
the lead-in wire twist at the supIn A, the wrong way,
porting insulators.
the chances are that, due to wear, the

THE

lead-in will
In B, the
relieved by
the hole

m

break, necessitating repairs.
lead-in tension and friction is
passing the lead-wire through

the insulator.
S.

P.

Oswego,

RESEARCH ASSOCIATION
25 Broadway,

o

4

the essential

tensile

strong enough for

is

EMERICK,

New

York.

A COLLAPSIBLE ANTENNA

New York

the approach of summer
readers might be interested in an
idea for an antenna suitable for
use in a canoe.
This antenna is compact
when not in use, and can be made in a
short time.
It is efficient too, as I have

WITH

1"

between knots-

CHECK YOUR

TUBES AND BATTERIES

Ever? owner nf New Kadiola, Victor and Brunswick set
hould srnd for circular No. 7811 describing this high resistance voltmeter for plugging into phone jackH.

Jewell Electrical Instrument Co.
1650 Walnut St.
Chicago ,A.
-

"26 Years Making Good Instruments'

"

To Set

Canoe

'",>String

A
J'-
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by the

Technical Information Service to be Conducted by the Laboratory
Repair Service for Receivers Calibration and Measurement Work
CALIBRATION AND MEASUREMENT

1ROM

this time on, all questions which
were formerly sent to "The Grid" will
be handled by the Technical Informa-

tion

BROADCAST Laboratory.
maintained under the following

is

wavemeters,
measured or

rules:
1.

from subscribers to RADIO
be answered free of charge.
Non-subscribers to RADIO BROADCAST will be
charged a fee of One Dollar for the LaborAll

questions

BROADCAST

2.

3.

the Laboratory

ing

of the

records

department

receivers or circuits

Special

and

the

Every day N. R.

RADIO BROADCAST

MENT

undertake to repair
and put in condition, for a moderate charge, receivers built by readers.
Only sets which have
been described in this magazine will be eligible
In a later number of RADIO
BROADCAST, the full scope of the Repair and
Service Department, will be outlined. Those
readers who now have sets which they would
like to submit, should communicate by letter
with The Repair and Service Department of the

for this service.

readers' receivers at once.

CLIP

facta

many

worth

thousands."

Get the

R. Herke,
nipeg

COUPON.

A.

Win-

Get This

Read

for yourself.

previous

needed.

No

experience

Common
enough.

schooling

WRITE NOW.

TECHNICAL INFORMATION INQUIRY
BLANK

sets, from simplest kind to thousand
mile receiver, inducted to help you learn.
OFFER. Other special feature*
for limited time only, so
QUICK!

Technical Service,

GENTLEMEN:
Please give

me

fullest

attached questions.
addressed envelope.

O

I

am

I

a subscriber to
will

information on the
enclose

a

stamped

RADIO BROADCAST,

receive this information

U am not a subscriber and enclose $1 to
cover cost of the answer.

,

AN

UNEQUALLED

ACT
National Radio Institute

MAIL COUPON
NATIONAL RADIO INSTITUTE
Dept. FU-S, Washington. D. C.
Without obligating me in any way, please send
me your free book "Rich Rewards in Radio," also
complete information on your practical, home'
study Radio course.

I

NAME.

Name

.

-Age.

.

Address

.

..

Town...

that their local facilities are not sufficient to

may have

Receiving

Dept. FU-5. Washington, D. C.

RADIO BROADCAST LABORATORY,
Garden City, New York.

free of charge.

RADIO BROADCAST for attention
and we are glad to accommodate those who feel

experienced.

i n e
course

FREE Book!

sets directly to

they

"Radio a gold
y our

m

Many

get all
these sets

repair

The Laboratory has

difficulties

men

ADDRESS.

and therefore

local radio repair serreaders desire to submit their

them out of any

Black ill.Brook-

Send coupon below for
FREE BOOK "Rich
Rewards in Radio."

Inspecting and Test

City,

no wish to compete with
but

charges

You

will

to

My

NAME

RADIO BROADCAST Labora-

Facilities are available

will

qualify,

I. -trained

other big features.

Rewiring

D
D

to

SERVICE.

Overhauling

be mailed

RADIO BROADCAST, Garden

'

for consultation
$2 50 per hour.
All success duo
to you." R. W.

are taking good places in the
Radio field.
Thousands of
openings now awaiting the
trained man. FREE EMPLOY-

for

THE

Laboratory,
New York.

all the

Learn Quickly And
Easily At Home

epair

service of the Laboratory will be further
extended to aid readers, and we are glad to
announce the inauguration of the "Repair and

The Laboratory

i

Radio Experts in every
community. Short hours. BIG
for

Free book, gives

AMAZING"

for

We

am

described in

in the

Service Department,

A

Expert, and draw down big
money for the easiest and most
fascinating work in the world.
Positions everywhere. Need

if

will

coupon now. Send
Be
Radio

FREE BOOK.

Master Radio Engineers

I

REPAIR SERVICE FOR READERS

help

a week, clip

quickly and easily at home, for
Radio s fine jobs.
guarantee to train you successfully.

enclosing with this blank, a letter to
the Repair and Service Department, RADIO
BROADCAST Laboratory.
I am not forwarddesire to
ing my receiver at this time but
submit a receiver, which is a .............
I

cannot be de-

by RADIO BROADCAST Laboratory
to all inquirers without charge.

vices,

Week in RADIO
Get into the great new BIG-Pay Industry
Radio. If you re earning a penny less than $50

show you how

GENTLEMEN:

In response to many requests, lists of the
various groups of apparatus tested and approved

tory."

_ _
*50.to*25O.a
PAY.

experimenters.

Repair and Service Department
RADIO BROADCAST Laboratory,
Garden City, New York.

scope of a letter will be repossible, to sources where the information can be obtained.

ferred,

home

REPAIR SERVICE BLANK

Those who ask questions which cannot be
answered

are

radio

facts.

signed by the Technical Service.
5.

RADIO BROADCAST

home experimental

reliable

to these

most important constructional, technical,
and general radio articles which appear.
4.

of readers of

interested in

wavemeters, audio- and radiofrequency oscillators and other important valuable laboratory apparatus. The Calibration and
Measurement Service should be of practical help
ple

the monthly department in RADIO BROADCAST "The Best in Current Radio Publications" should be of great help, and should be

That

this sub-

work. Many of these newly interested experimenters have been led into this work through
Keith Henney's articles which appear from time
to time in the magazine, telling how the constructor can build and properly use his own sim-

Wiring diagrams of manufactured receivers
cannot be supplied. This information can be
secured from the various manufacturers.
Complete information cannot be given about
sets described in other publications, but in
all cases (wherever possible), inquirers will be
referred to a source of information where the
In this connection,
data can be obtained.

consulted.

number

becoming

it is

kinds of receivers or manufactured apparatus.

3.

perform other

in a position to

Communications on

Laboratory.
Our correspondence indicates that an increas-

The Technical Information Service:
1. Cannot make comparisons between various
2.

is

ject should be addressed to the Director of the

important to define the
Although the
scope of its service to readers.
Service is of very general help to our readers,
there are certain demands which can not be met.
feels that

Laboratory

transformers, etc., will be
calibrated by the Laboratory.

coils,

similar services.

atory Technical Service.
All questions will be answered by mail and
none will be published in RADIO BROADCAST.
Service

is

Characteristics of tubes will be measured and

will

The Technical Information

service of the Laboratory which

available to readers, is the Calibration and
Measurement Service. For a moderate fee,

RADIO

Service,

That service

A

THIRD

ADDRESS..

^
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BOOK REVIEW
A Practical-Theoretical Book
Especially for the Beginner

PRACTICAL RADIO.

By Moyer

and. Woslrel.

Published by McGraw-Hill Book Company,
New York, 271 paqes (182 Illustrations).

$'75-

UNIFORM

thorough description of the prinand practice of radio reception,
written for the beginner, and avoiding
too technical details whenever possible.
The
chief feature of the book is the large amount of
is

a

HERE

ciples

TO A QUARTER OFONE PERCENT

practical data presented, such as the fire underwriter's regulations for radio equipment, tables

of data

on various tubes, instructions

for reacti-

vating thoriated filaments, a trouble shooting

It
If

SILVER-MARSHALLinterchangeable
coils were the hit of last season. They
were the

first

completely interchangeable,
low-loss coils. Now, they are further imall
types will be supplied, wound
proved
with enameled wire, accurately spaced on threaded, moulded plug-in-forms. S-M Coils
are the only commercial products uniform enough today or a year from now for single
control receivers without stage compensation. And the five sizes tune from 30
to 3000 meters with a .00035 condenser.
Possessing a negligible field they can be
See them at your dealers for all popular circuits.
effectively and efficiently shielded.

D

E Type

30- 75 Meters.
"
70- 210
"

190- 550
500

-

1500

113
nwou nd
515 Socket for

.

"
.

$3 25

.

SENSITIVITY

1400 - 3000 Meters

u

$2.50

.

$3.50

Form

1.25

all sizes

1.00

MEASUREMENT!
The Silver-Marshall Laboratories have perfected
a new and radical method of transformer measuran unbelievable degree of selecand sensitivity to weak signals. All 210
long wave interstage and 211 tuned transformers
are now measured by this remarkable system.
Price singly or in matched groups, $6.00 each.
Specify for 199 or 201A type tubes.
ing that insures
tivity

several types of radio receivers.

tant events in the history of the art, and, in the
chapter on transmission, a copy of the International Morse code with a list of conventional ab-

and the location of the various radio
United States, is given. A good
feature is the list of questions at the end of each
chapter which quickly help to show the reader
whether or not he has really understood what he
breviations,

has just read.
This is a second edition book, and in it has
been incorporated much new material that brings
it up to date.
In several cases the new material
considerably modifies the earlier conclusions.
For example, the statement that audio frequency
amplification is used more extensively at present

than radio frequency amplification is now open
to question, as the use of some form of radio
frequency amplification is practically universal
in commercial receivers.
Likewise, soft tubes

selves of this special service,

amount

will

edition

S-M Parts

of space devoted to
is

now somewhat out

at

$2.40.

Send

direct to

Doubleday, Page

is perhaps unfortunate that the explanagiven of the action of the three electrode tube as a detector is so brief; a clear distinction between the detecting action and the

your Dealer

Inc.

repeating action of a tube is not easy to make to
Another thing that might well
the beginner.
have been included in the list of causes of how ling

audio-frequency amplifiers is acoustic feedback, which is one of the commonest causes.
There are also a few technical points on which

Blvd., Chicago

the year only $4.00; or two years, $6.00, saving

& Company,

Garden

WHOLESALE

City,

New

York.

EXCLUSIVELY

929 PENN AVENUE

PITTSBURGH, PA.

DEALERS
BECAUSE

SATISFIED

WE HELP
Catalog

first

It

the reviewer

By

the

in

W. Jackson

Radio Broadcast?

in

of proportion to

their importance.

is

TJfES\~

466^3 is free

to Dealers

Tested and approved by RADIO BROADCAST

in

disagreement with the authors.

when regeneration is carried
to the point of oscillation, signals will probably
disappear, is not the case with ordinary tubes,

The statement
not subscribe to

them

tion

SILVER-MARSHALL
Why

Also

of the old type, requiring critical voltage adjustment, are no longer in general use, so that the

companied by remittance.

846

making

For those experimenters desiring to avail them-

S-M transformers
be measured and matched at SOc. each.
All other makes at $1. each, when returned ac-

See

for

directions are given for the proper care and use
of batteries, a chronological tabulation of impor-

districts of the

PRICES

A Type
B ""
C "

chart, detailed instructions for putting up an
antenna, for making and using wave traps, and

that

though the quality of the signals will of course
And the explanation of feedback coupchange.
ling due to tube capacity, given under the
heading "Tuned Plate Regeneration," seems to
indicate that the grid-filament and plate-filament
capacities provide a coupling between circuits.
This is not so, and in other parts of the book
where feedback through tube capacity is mentioned, the grid-plate capacity alone

is

specified,

quite properly, as the coupling capacity.
The above points are of no importance to the
general reader, and on the whole, the book is well
written and its fund of useful information should

make

it a valuable addition to the radio library,
not only of the beginner, but of the confirmed
radio fan as well.

WALTER VAN

B.

ROBERTS.
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A KEY TO RECENT
OX-I01A

RADIO ARTICLES
By

E. G.

UX-ioiA

UX-isi

MU-JO

UX-zoiA

UX-m

SHAULKHAUSER
You can

Each separate refei
periodicals.
should be cut out and pasted on cards for filing,

use any

or pasted in a scrap
or
numerically.

combina-

>

book either alphabetically
An outline of the Dewey

Decimal System (employed here) appeared last
in the May RADIO BROADCAST, and will be
reprinted in an early number.

tion of tubes
in the

same

set with the
Ri 10. RADIO WAVES.
RADIO WAVES.
Radio News. March, 1926. pp. 1285 ff.
"Speech Currents in Radiophony," J. F. Bront.
he fundamental theory underlying the tiansmission of
radio waves .is given.
Comparison is made between effects
produced by pure induction at low and high frequencies,

H)R EVERY
BALLASTING NEED

I

and radiation at various frequencies. At the high frequencies, a given amount of power at the transmitter will cause a

i

ELK AY

greater disturbance at the receiver than at the low frequen'cies, says the writer.
Diagiams illustrate the discussion.

DETECTORS AND RECTIFIERS.
R375ELIMINATORS,
Radio News. March, 1926, pp. i2Qoff.
B-Battery.
"A B Eliminator from Matched Parts," George Ames.
Construction of the Raytheon B eliminator, using Acme
matched parts, is shown. Data is also given on the proper
voltages for C battery, using various tubes on different plate
voltages. A list of parts recommended, diagram, and photograph, give the necessary details.

TUBE EQU ALIZOR SYSTEM

CRYSTALS FOR
DETECTORS, CRYSTAL.
R374.
Radio News. March, 1926, pp. 1300 ff.
DETECTORS.
"The Crystal Classified and Analyzed," J. F. Corrigan.
A list of minerals which may be used for the purpose of
rectifying high frequency currents, and giving the chemical
composition of each, is given. The crystals are classified into three groups, and each group discussed.
The groups are:
i.
The elementary group of crystal rectifiers; 2. The sulThe
oxide
phide group; 3.
group.

'T^HESE

SHIELDING AND GROUNDING,
SHIELDING.
QST. March, 1926, pp. 9-20.
"The Shielding Problem," D. R. demons.
Complete shielding of coils is impossible because a shield
must then have zero resistance and an infinite area, states
the writer. The degree of shielding depends upon the freR2OI-5.

quency, better results being obtained at higher frequencies,
since current sheets are limited to a very small depth of the
shield, and great thicknesses are not required.
Experiments conducted with unshielded coils showed the
effect of increase in effective resistance when brought near
to a condenser.
The method of measuring the high frecoils is clearly indicated and described.
resistance increase varies considerably with change in
Placing the coil at least two inches from the

quency resistance of

The

frequency.

condenser

will result in practically

no

on the coil conor connected directly to
effect

Shields placed near coils,
coil, increase the effective resistance to nearly

stants.

one end of the

500 per cent., at the same time decreasing the inductance.
Coils completely surrounded by shielding showed various
changes in constants, depending on the size of the coil and
the shielding box.
Curves presented, indicate the changes.
Several circuit diagrams are presented, one showing a tester
for the shield material.

DUPLEX AND MULTIPLEX SYSTEMS.

R4OO.

QST.

A scheme whereby

MULTIPLEX
RECEPTION

March, 1926, pp. 21-23.

"Multiplex Short-Wave Reception."

J.

K. Clapp.

may be operated
simultaneously from the same antenna, is shown. With this
arrangement, an operator may listen to several wave bands
several

receivers

of Automatic Rheostats
A.

pre-adjusted cartridge rheostats (or Equalizers) deliver
the correct amount of filament current to the tubes auto-

matically.
. . .
gives control of volume without
distortion
. eliminates several rheostat knobs . . . and makes the installation of a filament meter unnecessary.

This system prevents overloading
.

.

The

individual Equalizers retail for but 50c. or 75c. with mount. It
cheaper to use them than rheostats. They take up less room, and,
being on the base-board, they shorten the leads and make a neater
looking job. And any combination of tubes may be used in a set so
equipped. Write for complete Equalizer System folder.
is

wwv

Save lOc. to 20c. on Each Set

Your Next Set

radio set has this automatic
filament control. Before getting behind
any set next season, look into this thoroughly. Already a number of well known
sets are Elkay equipped.
We shall be
glad to give you the names of these.

The Elkay Tube Equalizer System

enables you to omit several adjustments,
needless wire, and an expensive filament
meter. Our low quantity prices will be
sent you gladly ; also a sample set of Equalizers if you are a bona fide manufacturer.

THE LANGBEIN-KAUFMAN RADIO
Dept. R, 511 Chapel St.,

CO.

New Haven, Conn.

=l TUNERS

sends out the standard frequency signals.

POWER AMPLIFIER (TRANSMITTER). AMPLIFIER,
Power.
March, 1926, pp. 29-30.
Power Amplifier for the Low -Powered Transmitter,"

to

The modern

at the same time, making observations relative to wave
band best suited to traffic under varying weather condiHe may also be able to check wavetions, day or night.
meters using fundamental and harmonic notes at the time

that

MANUFACTURERS

JOBBERS, DEALERS
Look Well

R342.5.

QST.

"A

R. P. Turner.

A power amplifier

to be used in conjunction with a master
oscillator on high frequency telegraph transmitters, is described.
It is said to be very effective in steadying the output frequency, and to add materially to better reception at
the receiving end. This amplifier acts similarly to a r. f.
Circuit diagrams and constructional
amplifier in receivers.
details are given.

R6i2.

SHORT-WAVE STATIONS.

NORTH POLE

RADIO STATION.
QST. March, 1926, pp. 33-36.
"Amateur Radio to the North Pole Again," F. H. Schnell.

A complete description of the apparatus used on the
Detroit Arctic Expedition, is given.
The receiver and
transmitter employ C-JOI-A tubes, and both sets are enclosed in aluminum boxes.
The transmitter operates on
two frequencies, 3750 and 7500 kc. (70 and 40 meters).
The receiver covers ranges from 23,076 to 2776 kc. (13 to
108 meters). The whole outfit, including a 3o-foot bamboo
pole, weighs only 45.5 Ibs.
R53I.2.

STATION CALL LETTERS.

Now

the time to subscribe for RADIO BROADCAST
Through your dealer or direct, by the year only $4.00
DOUBLEDAY, PAGE & CO.
GARDEN CITY, NEW YORK
is

BAKELITE

for

Radio Parts

The use of Bakelite parts in the set you
buy or build, will insure you against inferior reception through defective insulation.
Write for booklet 29.

CALL LETTERS.

RADIO BROADCAST. April, 1926, p 708.
"Short-Wave Stations of the World."
A complete list of more than a hundred short-wave

BAKELITE CORPORATION
sta-

tions situated throughout the world is printed, including
call letter, location, frequency, and wavelength.

247 Park Ave.,

New

York, N. Y.

BAKELITE CORP. OF CANADA,

Chicago

Office:

LTD., 163 Dufferin

Tested and approved by RADIO BROADCAST

636

W. 22nd
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Street, Toronto, Ontario,

Canada

RADIO BROADCAST ADVERTISER

178

INDUCTANCE MEASUREMENT.

R230.

INDUCTANCE OF
FILTER CHOKE.
Choke," E. W.

QST.

March, 1926, I>D. 39-41.
"Finding the Inductance of the

Filter

Berry.

A method of determining the inductance of choke coils
used in filter svstems after resistance and impedance have
been obtained, is descrfbed. With the aid of the curve
The method of
chart, the inductance is read off directly.
measuring the values needed, and sample calculations,
clearly show the procedure used.
Rno.

RADIO WAVES.

RADIO WAVES.

.

.

Popular Radio.

March, 1926, pp. 207-212.

"A New Theory of Wave
E. F. W. Alexanderson.
The writer enters

Transmission,"

into a discussion on the relation between

the electron, the ether, and magnetfsm, and proceeds to
show that all the theories of radio waves heretofore propounded fail to explain certain radio phenomena. In the

The supreme achievement
of 38 years* experience

course of his researches into the mysteries of radio waves,
the author developed a new theory which explains many of
the old observations as characteristic behaviors of the
This new theory, which achorizontally polarized wave.
counts for fading and the erroneous results met with in direction finding, is studied with the aid of a mechanical
model, as the several illustrations show.

Nothing Else
Like It!
is a simple radio conHERE
trol
the Centralab Modu-

TRAINING
ROTJ. TRAINING OF OPERATORS.
Popular Radio. March, 1926, pp. 213-219. OPERATORS.
"Radio as a Life Work." P. Boucheron.
opportunities of the trairied radio man in this new
science and industry are outlined by the writer.
Engineers are needed at high-powered transmitting stations
used in transoceanic work, 'i) as operators and supervisors
of ship and other land stations, (2) as engineers for broadcasting stations, and (3) for purposes of developing the new
The opportunities for the properly trained men
science.
are great in all branches of radio, says the writer.

lator Plugthat is unique even
in a field where phenomenal

The

field of

_ $55.

Model RS-1
Hei>htl57-Kin. Beau-

Mahopany finished cabsilver grille. AmpHonsare

tiful

inet, oxidized

INDUCTANCER23O. INDUCTANCE.
Popular Radio. March, 1926, pp. 255-257.
"A Measurement Chart," R. j. Hoffman.

equipped with cords and panel plugs.

oA 'Revelation

A

in

chart

coils a

tion

Faithful 'Reproduction

is

is

presented making the construction of toroidal

matter of simple calculations. The inductance equagiven, and a sample calculation worked out.

RESISTANCE; DECREMENT;
PHASE DIFFERENCE.

louder, more sensitive
and more realistic in tone, by actual
comparison.than any other existingtype

R24O.

ofradioreproducer.thisnewestaddition
to the Amplion family
the beautiful
Radiolux- Amplkm is, in every sense,

Frequency," Chas. D. Callis.
An attempt is made at the absolute measurement of resistance of a variable condenser at a frequency of one million
The method of measuring the r. f. recycles per second.
Since the high frequency
sistance of a circuit is described.
resistance of a coil alone cannot be measured, as stated, a
was
two
like coils were used in
method
employed whereby
the circuit simultaneously, placed in such relation to each
their
combined
other that
resistance was equal to the resistance of one in the circuit.
The equation evolved, and
the curve obtained, are presented. Sources of slight error,
and effect of different coil forms, are considered.

CLEARER,

1

the distinctive English bracket clock, init is a radical, complete departure in acoustic design. Price $55.
Hear it, and the six other popular
models of Amplions, $12 to $42.50.

wardly

for

Ri

TRANSMISSION PHENOMENA.

13.

Poys. Review,

TRANSMISSION

Feb. 1926, pp. 189-215.

PHENOMENA.

"The Propagation

of Radio Waves Over the Earth,"
A. H. Taylor and E. O. Hulburt.
Larmor's theory of refraction due to the electrons of the

280 Madison Ave.,NewYork City
Chicago Branch: 27-29 No. Morgan St.

Suite L.

Amplion Corporation of Canada, Ltd. Toronto
Alf red Graham&Co., London, Eny., Patentees

scsssiiaBiw
RADIO FANS,

a one-year's subscription to Radio Broadcast will cost
you four dollars, two years six dollars. Consider this expenditure
aa being a necessary investment on your part for the future development of your own knowledge of Radio.

Kennelly-Heaviside layer, does not explain the "skipdistances" for short waves. The range as a function of
wavelength shows a minimum for about 200 meters, which
If
suggests the introduction of a critical frequency term.
the effect of the magnetic field of the earth on the motion
of the electron is taken into account, the modification of the
Larmor theory necessary to fit it to the experimental facts
is secured.
A quantitative theory is here developed. The
upper atmosphere is assumed to contain N free electrons
per cc., and neglecting absorption, the dispersion is worked
out for various modes ot polarization of the radio waves.
Then the skip distances are computed, making various assumptions as to the electron density distribution. Comparison with the experimental skip distances shows good
agreement, and indicates that the radio waves which just
reach the edge of the zone beyond are refracted around a
curved path, reaching in the daytime a maximum height of
from 97 to 149 miles. At this height, the electron density
comes out close to IO B electrons per cc. At night, the electron density gradient is less, and the height is greater.
These conclusionsagree with physical conceptions from other
evidence.

From the

dispersion equation a value for waves of 60 to
200 meters is obtained, which indicates total reflection from
the electron layers at all angles of incidence.
From this
result, combined with interference between various modes of
of
the
radio
detailed
a
polarization
rays,
qualitative explanation of many fading phenomena is presented.
Further conclusions obtained are that the ions in the atmosphere have little effect in comparison wth the electrons;
that for longer waves, the Larmor theory is correct; that
short waves are propagated long distances by refraction in
the upper atmosphere and reflection at the surface of the
earth, not by earth bound waves; that waves below 14 meters (21,426 kc.) cannot be efficiently used for long distance

transmission.

HISTORY.

Rooo.

REPRODUCING UNIT
built-in speakers are
unit.

Manufacturers

now

who supply

using this high grade

QUALITY AT A PRICE
with a factory buck of it able to take care of any
quantity required is what Holtzer-Cabot has to
offer you.

SPECIFIED DELIVERIES ASSURED
Manufacturers write for full particulars

THE HOLTZER-CABOT

CO.

$2.50 at your dealer's, or mailed
direct on receipt of price

RESISTANCE,

"Amplion Pedigree."

THE AMPLION CORPORATION
OF AMERICA

M liny Receiving Set

Provides smooth, noiseless control of
tone and volume direct at the plug
with the set operating at full efficienWithout adjusting tuning dials
cy.
or other controls, you can regulate
volume from a whisper to maximum
simply by turning the little knob on
this plug.
Clarifies tone.
Replaces
the ordinary loud-speaker plug.

R. F, of Condenser.
Feb. 1926, pp. 428-432.
Phil. Mae,. (London).
"Measurement of the Resistance of a Condenser at Radio

a revelation. Outwardly resembling

Write

developments are common.
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Manufacturers of signal apparatus for fifty years
125 Amory St.
6161-65 S. State St.
BOH ton, Mans.
Chicago, Illinois
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RADIO BROADCAST.

"How
The

April, 1926, pp. 643-646.

Radio Grew Up," R. H. Marriott.
writer traces the history of radio from the time of

Loomis in 1872 to the year 1897, when Marconi interested a
group of Englishmen in his radio devices. This period includes the experiments of Hughes, Dolbear, Hertz, Branly,
Lodge, Tes|a, Popoff and others. Following Marconi's
early work in radio, the public soon became aware of the
importance of this means of communication.

WAVE

FILTERS.

R386.

RADIO BROADCAST
ST.
TRAPS.
April, 1926, pp. 686-688.
"Cutting Out the Locals," H. E. Rhodes.
A simple outline on the subject of interference elimination
by means of tuned filter circuits, commonly known as wavetraps,

is

presented.

The theory

of the

wave

trap, just

how

ana why it operates in eliminating or reducing interference,
and data presented to explain the results obtained, are included in this article.
The radio-frequency amplifier is
considered an effective wave trap when properly built.

CENTRAL RADIO LABORATORIES
22 Keefe Ave.
Milwaukee, Wisconsin
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for
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guaranteed, factory-built long distance
sets let testimony of users convinceyou.
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FROST-RADIO
Here is the new f HOST-RADIO
Metal Frame
50C

Rheostat
Notonlynew
and radically different,

but infinitely betSturdy
one piece

ter!

nickel
plated
frame

in-

sures precision

oper-

lustration
and smooth,
is actual size
non-wearing action
frame cannot warp or bend, shaft alignment is permanent. Bakelite pointer knob; tinned soldering lugs; 2,
4, 6, 10, 15, 20, 25, 30 and 35 ohm types 50c. 20O
400 ohm potentiometer, 65c, A remarkable achievement. Ask your dealer about the new f HOST-RADIO

ation

Bakelite Rheostat.
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314-324

H. FROST, Inc.
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VACUUM
ELECTRON TUBE CHARACTERISTIC
TUBES.
CURVES; GENERAL PROPERTIES.
RADIO BROADCAST. April, 1926, pp. 658-663.
"The Tube and Its Best Uses," K. Henney.
The general theory and operation of vacuum tubes as
The testing and the
detectors and amplifiers, is discussed.
practical operation of tubes is obtained by inserting proper
The
resistances in the input and output circuit, as shown.
importance of static and dynamic curves is explained. The
RIJI.

*

relative merits of transformer, impedance, resistance, pushLoud
pull and parallel operation of tubes, is considered.
speakers should be coupled to a circuit of proper impedance,
either direct to the tube or through an impedance or trans-

former, in order to obtain true reproduction of signals.
[Jiscussion on the use of high-mu tubes, and facts concerning tube rejuvenation, are presented.

R 544.4.

SHORT-WAVE TRANSMITTING

TRANSMITTER,
Sbort-Wave.

SETS.

RADIO BROADCAST.

"How

a

April, 1926, pp. 678-681.

B Battery Transmitter Works,"
RADIO BROADCAST Laboratory.

Portable

The results obtained with the short-wave transmitter
used at 2 GV employing dry B battery supply and small input
power, is outlined. Ordinary receiving tubes of various
makes were used in the portable set, which employed the
simple Hartley circuit. The details of construction, and
records of transmission, are described.

TELEPHONE

TRANSMISSION PHENOMENA.

Rii3.
Proc.

I.

R. E.

Feb. 1926, pp. 7-56.

TRANSMISSION

PHENOMENA.
"Transatlantic Radio Telephone Transmission,"
L. Espenschied, C. N. Anderson, and A. Bailey.

The paper

reports upon measurements of radio transmission which have been made during the past two years in
a study of the possibilities of transatlantic telephony.
These measurements cover several different frequencies in
the range below 60 kilocycles transmitted in both directions
across the Atlantic, and represent probably the most comprehensive study yet made of any transmission path. An
earlier paper described the special high power radio telephone
system and the measurement methods employed in the tests,
and gave certain preliminary measurement results. The relation which exists between diurnal and seasonal variations
of signal field, and the exposure of the transmission path to
The conformity of the measured results
sunlight, is shown.
Interto the values determined by formulas, is indicated.
correlation
is
shown between abnormal radio transesting
mission and magnetic storms.
The diurnal and seasonal characteristics of noise are
shown to be generally similar to those of signal strength, and
indicate the noise to be of tropical origin. The average
frequency distribution of static is shown for various receiving stations.
Signal to noise ratios are shown for both
England and the United States for transmission on so-odd
kilocycles, together with the improvement afforded by a
directional receiving system of the wave-antenna type.

Ri

14.

BRACH RADIO
LIGHTNING ARRESTERS
Now Carry with Them

$100

Against Damage to Any Standard Radio Set
The high

efficiency of Brach Lightning Arresters enables
us to attach to every Brach Arrester a $100 guaranty

This insurance covers
lightning.
electrical parts in radio sets of standard makes.
against

damage by

Only Brach Arresters Give Railway Signal Protection to Radio

ATMOSPHERIC

STRAYS (ATMOSPHERICS).

Feb. 1926. pp. 133-158. DISTURBANCES.
"The Present Status of Radio Atmospheric Disturbances," L. W. Austin.
The paper gives a resume of our present knowledge conIn Europe it is found
cerning atmospheric disturbances.
that about 50 per cent, of these are due to thunderstorms,
while a considerably greater percentage are associated with
!n the United States, near the
rain areas of some kind.
Atlantic Coast, disturbances in general come from the
southwest, while on the coast of California they come from
In
the permanent centers in the neighboring mountains.
the Middle West the direction is variable, depending on
Proc. /. R, E.

thunderstorms, rain areas,

We

guarantee that all our arresters contain the same elements of protection- -namely Silicon Carbide, or Vacuum
which have been furnished by the Brach Company for
over 20 years to protect Railway Signal Systems; and are
free from danger of becoming grounded through discharges and at the same time are highly sensitive to

In England, cathode-ray

etc.

The
oscillograms have been taken of the atmospherics.
main disturbance is of audio frequency and usually
Some of the curves show high-frequency ripples
aperiodic.
on the main waves. These may be real sources of atmos-

lightning induction.

pheric troubles.

R43i.
"

This
McCAA ANTISTATIC DEVICE.
Anti-Static Devices,"

March

Refinements

1926, pp.

in the

1

1

McCaa

L. S.

E. B. Patterson.
detailed account of the operation of the McCaa static
The theory of its operation, and the
eliminator, is given.
advantages derived from its use, are outlined. Constructional details are also presented, which the experimenter can
follow in building one of these interference eliminators for
his receiver.
Circuit diagrams are explicit and complete.

(621.314.3).

why Brach

Arresters are Different!

ff.

A

R8oo

is

STRAYS (STATIC ELIMINATORS).

Radio.

INSURANCE

TRANSFORMERS.

BRACH MFG.
Newark,

Makers of

TRANSFORMERS,

March 1926, pp. 23-26.
Design Data.
Design of Small Power Transformers and Filter Induc-

CO.

N. J.

Electrical Protective Devices for over
20 years

Radio.
"

tances," J. B. Dow.
Specifications, data, and formulas, for the construction of
transformers and choke coils for use in B battery eliminators
and amateur transmitters, are given. Typical examples
accompany the equations for purpose of illustration. A fullpage table gives design data for inductance coils with iron
A table
cores, from 0.05-10 o.^o-ampere carrying capacity.
giving measurements of copper wire and turns per square
inch is included.

not subscribe to Radio Broadcast? By the year
only $4.00; or two years, $6.00, saving $2.40. Send direct to
Doubleday, Page & Company, Garden City, New York.

Why

SHORT-WAVE GENERATORS.

TRANSMITTER,
Skort-Waut.
March, 1926, pp. 29 ff.
Radio Transmitter," W. H. Hoffman.
The construction of a compact 75OO-kc. (4O-mcter) transmitter using a uv-ipg tube and dry cells for power
supply is,
outlined.
The circuit employed is the modified Colpitts.
The particular circuit arrangement was developed by the
Burgess Laboratories. The antenna system is adjusted to
resonance by means of a flashlight lamp and battery, or a
hot wire instrument.
A |oop may also be used for the
7500 kc. (4O-meter) band, it having a single turn three feet
-on a side, a three-plate variable condenser and a three-inch
R344.4Radio.

"A Baby

coupling

coil

being in

Best by Test

50

series.

ANTENNAS.
Radio.
Kaaw.
March, 1920.
1926. pp. ^5-30.
_35~36.
"Using the Right Transmitting Antenna,"

R32O.

Radio Battery Chargers
minus bulb
east of Rockies

ANTENNAS.

Your dealer can get

F. C. Jones.

it

for

you

THE ACME ELECTRIC & MFG. CO.

Several types of short-wave transmitting antennas are
The
discussed, and their method of operation outlined.
type of antenna to use depends upon the surroundings and
writer.
local conditions, according to the
Photographs and
diagrams of several types, are presented.
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BROADCAST
TRANSMISSION

TRANSMISSION PHENOMENA.

Rii3.

Proc. I. R. E.

Feb. 1926, pp. 57-131.

PHENOMENA.

"Some

BD-1B
line

includes !he

NATIONAL

Equicycle (straight

BROWN-

length) Condenser and the genuine
Inductance Coil with the new
Price $925.

wave

ING-DRAKE
Dial.

The New
NATIONAL Tuning

Type B

Units

Comprising the genuine

BROWNING-DRAKE
SPACE WOUND
TRANSFORMER
and the

NATIONAL Velvet Vernier Dials and Condensers
Are now
efficiency
dealer's.

hands of your dealer. Their beauty and
will greatly surprise you.
See them at your
Send for Bulletin 105 R. B.
in the

NATIONAL COMPANY,

Inc.

W. A. READY, President
Cambridge, Mass.
BD-2B includes the NATIONAL Equicycle straight
i

line

wave

BROWN-

length) Condenser and the genuine
Transformer with the new Type

ING-DRAKE

B

Dial.

Price 312.75.

Studies in Radio Broadcast Transmission,"
R. Sown, D. K. Martin, and R. K. Potter.
The paper is based on radio transmission tests from station 2 XB, in New York City, to two outlying field stations.
It i? a detailed study of fading and distortion of radio signals
under night-time conditions in a particular region, which
may or may not be typical. Night-time fading tests, using
constant signal frequencies and bands of frequencies in
which the receiving observations were recorded by oscilloBy selective fading is
graph, show that fading is selective.
meant that different frequencies do not fade together.
From the regularity of the frequency relation between the
frequencies which fade together, it is concluded that the
The signals
selective fading is caused by wave interference.
appear to reach the receiving point by at least two paths of
different lengths.
The paths change slowly with reference
to each other, so that at different times the component waves
add or neutralize, going through these conditions progresThe two major paths by which the interfering
sively.
waves travel are calculated to have a difference in length
of the order of 135 kilometers for the conditions of the tests.
Since this difference is greater than the distance directly
from the transmitter to receiver, it is assumed that one path
at least must follow a circuitous route, probably reaching
upward through higher atmospheric regions. Various theories to explain this are briefly reviewed.
The territory
about one of the receiving test stations in Connecticut, is
found, under daytime conditions, to be the seat of a gigantic
fixed wave interference or diffraction pattern, caused in part
by the shadowing of a group of high buildings in New York
The influence of this pattern on night time fading is
City.
discussed.
It is considered a contributing but not the conTests using transmission from an ordinarytrolling factor.
type of broadcasting transmitter show that such transmitters have a dynamic frequency instability, or frequency
modulation, combined with the amplitude modulation. At
night, the wave interference effects which produce selective
fading, result in distortion of the signals when frequency
modulation is present. It is shown that stabilizing the
transmitter frequency eliminates this distortion. A theory
explaining the action is given. The distortions predicted by
the theory check with the actual distortions observed.
A discussion of ordinary modulated carrier transmission,
carrier suppression, and single side band transmission in
relation to selective fading is given.
It is shown that the
use of a carrier suppression system should reduce fading.

LOUD SPEAKER
R376-3. LOUD-SPEAKING REPRODUCERS.
Kadio.
CONSTRUCTION.
March, 1926, pp. 32.
"Construction of a Simple Cone Type Speaker,"
E. C. Nichols.
The constructional details of a simple and effective loud
speaker of the cone type, is given. The horn is made of
paper, which is mounted in a chamois supporting ring and
energized through contact with the diaphragm of a regular
loud speaker unit. The whole arrangement is then mounted
on a wooden frame. The method of adjusting the speaker

Product of nearly Ak 40 years' Experience

Clear, natural tone, broad musical range and
supreme sensitivity distinguish the Amplion from other loud speakers. Your set will
perform only as well as the loud speaker
will reproduce. Your good set deserves the

best loud speaker you can buy. Try an
Amplion for an evening or two. You will
bear your set at its best with an Amplion.

THE AMPLION CORPORATION
OF AMERICA
New York
27-29 North Morgan St.
Amplion Corporation of Canada, Ltd,

Suite L, 280 Madison Avenue,

Chicago Branch:

Toronto

Send now

HOOK-UPS.

this valuable
Full of advanced

for

FREE book.

hook-ups, parts and kits.
real guide.
Shows factory built seta and the new

for best results, is given.

A

R344-3. TRANSMITTING SETS.
TRANSMITTER,
Radio.
March, 1926, pp. 37-39.
^o-Wat\, 6
"The 5O-watt Transmitter at 6 XAO," G. M. Best.
Constructional details of station 6 XAO'S 5O-watt transmitter, operating on the high frequency band of 3750 to
30,000 kc. (80-10 meters), are given. The set is built in
three parts, the aerial tuning circuit panel, the transmitting
panel proper, and the power unit panel. The circuit diagram and arrangement of parts, including a list of material
required, are presented.

ideas

XAO

SIMPLE OSCILLATORS.
OSCILLATORS,
Radio.
Short-Waxc.
March, 1925, pp. 39 ff.
"Parallel Wire Snort-Wave Oscillators," F. C. Jones.
results
on
below
60,000 kc.
Experimental
frequencies

in

radio.

No

once.

obligation.

Send

charge.
Please

at

No
in-

clude name of radio fan.

1O2-1O9

S.

Canal

St.,

Chicago

R35i.

meters) using vacuum tube oscillators in standard cirSeveral types of oscillacuits, are outlined by the writer.
tors, including amplifiers for use in connection with oscillaused
on
of
are
waves
cm.
tors,
75
length although they are
said to operate on waves still shorter.
For work on the
75 cm. band, a parabolic reflector is shown and described.
(5
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March, 1926, pp. 1256

"Radio Forecasting,"

FOR CLEAR, QUIET "B" POWER

a one-year's subscription to Radio Broadcast

dollars, two years six dollars.
expenditure as being a necessary investment on

will cost

you four

the future development of your

own knowledge

Consider thit
your part for
of Radio.

WEATHER AND

METEOROLOGICAL PHENOMENA.

Radio News.

RADIO FANS,

RADIO.

ff.

E. B. Rideout.

In the writer's opinion, the two most important things
that enter into the influence of weather on reception are
temperature and barometric pressure variations. The creation of electrical discharges, through mixture of hot and
cold air, setting up static waves, together with developments
of large storm areas, account for much of pur poor reception
due to fading and atmospherics. Typical results, based
upon actual observations, are related.

ELECTRON TUBES; GENERAL
ELECTRON TUBES.
PROPERTIES.
Radio News. March, 1926, pp. 1255 ff
"What Happens in Vacuum Tubes," Dr. A. Katsch.
Although theoretical formulas have been developed covering the actions taking place within vacuum tubes, such formulas contain many generalizations, and it is necessary to
depend to a great extent upon actual research and experimental work in order to determine what goes on within the
Ri3i.

.
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Itself
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_ _
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plates. Order yours today!

Economy and performan

of the
tubes, declares the writer.
Photographs are shown
discharge glow of electrons in a partial vacuum.

'd

R8oo

I

day order
icelved. Extra Offer: 4 batteries In eeriea (96 volts), *]u :,n. Pay
xp'canman after examining batteries. 6 percent discount ror cash
with order. Mail your order now!

WORLD BATTERY COMPANY

1219

So.

Wabash Ave.,

78

Dept."A"
Makers of I fie famous World Kndto
Storage
0-volt, lOOAmv. tlt.25: ISO Amp. tlSM: 140.Amp.
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VACUUM APPARATUS.

(533.85)

VACUUM PUMPS.

Radio NttDSf
March, 1926, pp 1282 ff.
Radio Tubes Are Evacuated," Dr. C. B. Bazzoni.
Methods of producing vacua are described. Simple and
effective pumps are shown which may be used by the experimenter in evacuating his own tubes. Various types
of pumps are classified as follows:
Water or steam injector
air pumps; 2. Ordinary piston air pumps; 3. Oil-sealed pis.

"How

i

.

ton air
air
air

pumps of the Geryk pattern; 4. Oil-sealed rotary
pumps of the Trimount pattern; 5. Stationary mercury

pumps, of the Sprengel pattern; 6. Rotary mercury air
of the Gaede pattern; 7. Mercury jet diffusion air
pumps, of the Langmuir pattern; 8. Rotary cylinder molecular pumps of the Hoi week pattern.
The principles of

pumps

Particular details of
operation of these types is described.
the simple Guichard type of Sprengel pump are given. The
writer states that vacua of the highest degree may be obtained with these simple types of pumps.
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RADIO PEP
ELIMINATOR

B-BATTERY
Stops A.LL the
trolytic cells

hum by using EIGHT
NO TUBES.

perfected elec-

and

Plugged into the standard A. C. house lighting cirPEP gives a silent, strong, dependable
cuit
plate current that improves the performance of your
set. due to the effect of its huge condensers.
No more batteries to buy!
135 VOLTS are called for by the modern seta and
PEP delivers 33 volts year after year
tubes.

RADIO

RADIO

without weakening.
Money-back guarantee.

1

Price $38.00.

Write for Circular!

PEP MFG. CO.,

33

West 42nd Street

Inc.

New York
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Weather Forecast Transmissions by Radio

For Permanent Satisfaction

following stations in the Illinois section

THE
send
by

ports

COUNTERPHASE

out regular weather forecasts and reWith the exception of NAJ and

radio.

Amateurs
all reports are in
telephony.
receive any of these transmissions are re-

WGO,

who
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SIX

quested to write to the Weather Bureau Office,
Springfield, Illinois, and report on the quality

and service, and say how distinctly the stations
are received.

NAJ, Great Lakes
9.45 A. M. Morning
.

meters

ijikc. 1988

.

Lake Forecasts.

Storm Warnings.
Lake Forecasts.

4.00

p.

M.

10.00

P.

M. Evening

337 kc. 890 meters
and Lake Forecasts.
M. Local and Lake Forecasts.
M. Evening Local and Lake Fore-

woo, Chicago

.

.

.

i.oo A. M. Local

i

4.00

P.

9.00

p.

casts.

WLS, Chicago
9.00 A. M.
.

870

.

.

Morning

kc.

344.6 meters

Forecasts,

12. 10 p.

Primarily a radio receiver rather than
merely a piece of furniture, its performance never fails to enlist the user
in the ranks of B-T Boosters.

mary Wednesday.
NOON Aviation Forecasts Except Sun-

12.00

day.

KYW, Chicago

.

.

535.4 meters
Forecasts.

560 kc.

.

12.00

NOON| Morning

4.15
10.00

p.
p.

Thousands of testimonial
port our belief that the

M.f Special Warnings.
M.f Except Monday

PHASE SIX

Evening

Forecasts.

WAAF, Chicago

.

1080 kc.

.

278

Except Sunday and

WHT, Chicago

COMING New

238 meters
Morning Forecasts. Corn and
.

11.30 A. M.f

.

Wheat

Region

Summary

B
B

Wednesday.
12.00 MIDN'T Evening Forecasts.

Except

k

p.

12.30

M.

.

.

1280 kc.

.

Morning Forecast.

meters
234
Except Sun-

day.

woe, Davenport

620

.

M. and 2.00

p.

12.45

.

p.
p.

(i.oo

kc.

and

p.

June

1st

BREMER-TULLY MFG. CO.

Except Sunday
and Monday.
M.)

(Soon After)
(9.45

*

Battery eliminators complete.

Circulars ready for distribution

Sunday.

day.
M.

P.

B-T Offerings

M. Except Saturday
M.)

sat-

Non-Microphonic type

483.6 meters

Morning Forecasts, General
Weather Conditions. WeatherCrop Summaries on WednesQ.OO

permanent

Battery eliminator parts.
Sockets New Push type.

Sunday.
WJBC, La Salle

a wonderful

Enjoy summer reception with the
COUNTERPHASE SIX.

Important

Holidays.
1260 kc.

.

truly

letters sup-

COUNTER-

See one at your dealers.

During Crop Season.
M. Repeated; and Saturday gives
Weekly Forecast.

P.

12.30

is

receiver. It's built for
isfaction.

meters

Morning Forecasts. WeatherCrop Summaries on Wednesday

10.30 A. M.

$165.00

Factory-built receiver

Special

Warnings.
M. Same as 9 A. M.
Corn and Wheat Region Sum-

532

So. Canal St.

Chicago,

111.

Forecasts;
Special
Evening
Cold Wave Warnings Sent as

Why

Flashes.

WEW,

St.

Louis.

10.00

5.00

M.

A.

.

.

I2iokc.

248

Morning Forecasts,
Weather Conditions.

M. Special Warnings.

p.

meters
General

Except Sun-

day.
KSD, St. Louis
10.40

A.

.

M.

.

550 kc.

.

Morning Forecasts, General
Weather Conditions, River

Stages.
M. Special Warnings

12.40

P.

1.40

P.

M. Repeated.

3.00
10.00

P.

M. Repeated.
M. Evening Forecasts.

P.

Except

KMOX,

St.

10.00

Louis
p.

545.1 meters

.

.

1070 kc.

earlier

direct to

Radio Broadcast?
Doubleday, Page

&

New
Two

,

280.2 meters

By

the year only $4.00; or two years $6.00, saving
City, New York.

Company, Garden

Vitalitone Cone Speaker
LIBERTY MODEL

cones 19" and 8" diameter

high and low

Free from patent litigation.
Powerful unit of large dimensions

We

Except Sun-

day.

fOne hour

Send

Free edge, full floating undamped resona'
pitched.
tor, beautifully finished.
Superior tone quality.
Packed so no breakage is possible.

Sunday.

M. Evening Forecasts.

not subscribe to

$2.40.

during Chicago

are Pioneers

Cones

since

~^-

1918

Mfd. and Guaranteed by
"

Daylight

List $10

Saving."
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A Neglected Angle of the

ACCUSTI-CONE

Radiation Question
By

A

HAROLD

RADIO

SPEAKER*

JOLLIFFE

receiver which

is

PTROMFHCTORYTOYOV

allowed to go

Full floating 19 inch cone

into a state of oscillation while a station

being tuned-in, is the cause of the most
potent and destructive of all forms of interference
experienced on the broadcast band of frequencies.
One can, as a rule, get away from the perni-

Better

is

and crackle of a severe

cious roll

static

tuning-in the powerful signals of the local stations; and if any interference created by two

Reception

one

in

ference

worries.

Consumes no current, Absolutely safe.
Tested and certified electrically. At
most good radio stores, price, 75c. in

JL

Canada, $1.10.

ELECTRAD
New York City

1'

Thorola Receivers
and Speakers *

Must Outperform
St.,

Beautiful

is

Chicago

"Tip-In" Voltmeter

frequency

set.

The

dust proof wall

cone,

'

Packed to go anywhere.
Remember you have a free trial.
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risk.
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Fully guaranteed.

And, somehow or other, these destructive agents always seem to have the knack of
arriving on the scene just at the critical moment
speaker.
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when the zealous soprano has reached high C,
or when the violinist is applying his best efforts
number.

to the last few notes of his

interesting articles have appeared from
time to time in the various journals devoted to
radio, showing how unnecessary interference

Many

created by an oscillating receiver may be avoided
by^the proper handling of the controls when a
station
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if
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the desirability of so building a set that a transfer
of energy from the oscillating circuit to the antenna is prevented. As an example of this, we
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Send to-day.

103-109 S. Canal St. .Chicago

have the well-known Teledyne and BrowningDrake receivers, both these sets being equipped
with a single stage of non-oscillating radiofrequency amplification. This allows the detector to be set into oscillation whenever desired,
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but at the same time isolates these oscillations
in the detector circuit so that they cannot be
radiated from the antenna.
Hence, both these
receivers, and others designed along similar
lines, are generally referred to as non-radiating,

which they are according to the present
tion of the word.

Then

defini-

is a comparatively recent develop"capacity-bridge" arrangement, designed as a unit by itself, the purpose of which
is also to eliminate radiation from the antenna
when it is connected between the antenna and
This method of prethe oscillating receiver.

there

a

ment,

venting unnecessary interference

is

somewhat

JVoiselessfoll radio power

from the one mentioned in the foregoing
paragraph and probably more efficient. But
the main point to remember is that both prevent
Note that
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radiation from the antenna.
The reason for
stressed the word "antenna."
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become apparent
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from the

a moment.

light socket with

obvious that the theory involved in
both the above blocking arrangements is that so
long as oscillations are prohibited from reaching
the antenna but are confined to the receiver it-
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it is

radiation

fore

no

neighborhood.
value,
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entirely eliminated, and thereinterference is caused to listeners in the

self,

it

is

From

this,

taking

it

would seem that the antenna
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at its face
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ground connection, of course constitutes the
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type be rightfully considered nonradiating even though it be provided with a
blocking arrangement? Granting that we do
eliminate radiation from the antenna, does the
matter end there? Is the antenna system the
sole medium through which a receiver may

183

yimiiiiimiiiiimiimiMiiiiiimiMiiiuiimimimiiiimiimiiiimimiiiiimiimmiiiiiiiiiimim^

dilating

Increases

Range

radiate?

No,

it is

not!

And here I wish to step out of the beaten track
long enough to state that the coils of any type of
oscillating receiver must be reckoned with!
This has long been known in theory and, if
the space this phase of the radiation situation
has been granted in the magazines may be taken

Clearer

Tone

as a criterion, then it would appear that this fact
I do not recall
has been known in theory only.
a single article wherein the writer made any

mention of it.
have thought

No
it

one, apparently, seems to
worthy of even passing con-

sideration.

Greater
RADIATION FROM COILS

made by

IS
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Volume

indicate

quite
conclusively that an oscillating receiver does
not depend wholly upon the antenna system for
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quite logical; in the very nature of
And those who
things it couldn't be otherwise.
are willing to grant the theory but at the same
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incapable of causing any appreciable interfer-
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teur transmitting fraternity to realize completely
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what a vacuum tube

is

capable

of.

Only

recently were we informed of the accomplishments of an amateur in British Columbia. This

gentleman, using an ordinary receiving tube
and less than three-hundred volts of B battery
for the plate voltage, actually succeeded in establishing communication with a brother ama-
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have an unusually interesting
proposition to make to the man
who is now building (or has the ability
to build) radio receiving sets for resale.
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scale a few years ago, and it was found that
oscillating receivers became miniature trans-
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ture loop antennas, and it is a well-known fact
that it is possible to transmit over short disA small coil, such as is
tances with a loop.
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who, with receiving tubes and only ninety volts
on the plate, get a range of from ten to twenty
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end.
And bear in mind that this is with ordin-
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serious

have only to remember the tremendous
distances being covered by members of the ama-
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time claim that the energy radiated by a small
coil, or coils, would be so infinitely little as to be
ence, will have to give the subject
consideration.
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one thought that these radiations could possibly
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Using an oscillating two-stage tuned radio
frequency set with only forty-five volts on the
plates of all tubes, and employing neitner an
antenna nor a|ground the equivalent of the most
efficient blocking device
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much interference to a friend with a five-tube
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twenty miles 'distant. This was also done with a
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This, of course, was due to the fact that the
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from the r. f. set, were received by the neutrodyne
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safe to say that they

carried for several blocks at the least.
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varies in direct

Reference was made above to some tests made
pertaining to this class of radiation.
Briefly,
they were as follows.
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2424 Lincoln

it

possible that they carried

all

1

over the

1 is

quite

city.

It is, therefore, not a
very difficult thing to
realize just what this would mean in a
very congested district where every other house boasts an

antenna and where there are several receivers in
one apartment building.
Even assuming that
none of the receivers could radiate directly from
their antennas, those which could be made to oscillate would still create sufficient interference to
make the air unhealthy for, no one knows just

how far.
The whole

thing boils down to the fact that
the oscillating receiver is the bugaboo of good
And as long as we have these rereception.

no means of positively preventing all
forms of radiation from them, radio broadcasting
ceivers, or
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is not going to attain its
highest pinnacle of
development. And while it would be difficult to
advocate the abolition of the regenerative receiver altogether, at the same time it is to be sincerely hoped that a few of our great scientists
will turn their attention to this subject with
perhaps worth while results.
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ignorant of the fact that they can be seriously an-

noying their neighbors.
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hoped that

this article

clear to these listeners that even the so-

called "non-radiating" receiver will cause interference if not handled with meticulous care. The
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But we do know that

And so, when a sensitive receiver, such as a
super-heterodyne, a neutrodyne, or a Roberts is
being employed at the receiving end, the matter
of radiation direct from the coils of another set
in the neighborhood assumes a serious
aspect.
And as the art progresses and receiving sets are
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less

back to old times by Mr. Baskerville's article in the current RADIO BROADCAST.
It recalled the days in the service of the old
United Wireless, at 42 Broadway, when worked
with Baskerville, Murphy, Hughes, and Gregg,
for several years.
wonder where John Murphy
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It

life in

I

Key West. These had been Sampson's dispatch
boats during the Spanish-American war, were
It fell
very fast, top heavy, and great rollers.
to my lot to equip these vessels while on the trip
f Tested and approved by RADIO BROADCAST

-j

accuracy.

The

ccst

is

amazingly low only $10
complete for the most approved form of loud speaker

carried

I

is

Unmatched

and reproduces

music and voice with fault-

SIR:
I

high, complete in

every detail.

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

Editor,

you have an

Lightning Arrester

is

Mr. Baskerville's article of his experiences
which appeared in the May RADIO BROAD-

ance unless

tified

ERE

"wireless"

You

of.

I

'

when

you can

Melbourne, Australia.

I

pay $35 or more

for a cone speaker

MALONE,

Chief Manager, Telegraphs and Wireless

doesn't pay to
economize on a

Munufui'lui-ers of Idle

Makelfour Own

frequency band being employed.
Trusting you do not mind my correcting these

Don't Fool With Lightning!

Jur Catalog

1

We

ELECTRAD

De

^DeiluR PRODUCTS
^The World's^larqMt

are at present considering the reallocation
of the wavelengths, and there are likely to be
some slight modifications to permit of a wider

can't

De Jur Parts

with .1 Bakelite Impregnated Mica
Condensers and Dejur Resistors.

Established in 1909

aren't sure

Amplifier

for the audio transformers in

Sockets of Genuine Bakelite and take
standard or new
tubes.
Built

SIR:

New York City

lightning arresto
ter, or
use one you

program exactly
you substitute a

as broadcasted, if

Equipped with

to 5000)

*

ASSURES PERFECT

known. Big saving is due tc elimination of labor in
assembling and packing and because we save jobbers'
and dealers'

profits.

Send no money
Simply send name and address for the complete
outfit. When postman brings package, deposit only
If not entirely satisfied re$10.00 in full payment.
turn parts within ten days and your money will be
instantly refunded. Never before has a better radio
Write at once.
bargain been offered.

SCIENTIFIC RADIO LABORATORIES
254 W. 34th St., Dept. 26, New York City
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between Key West and Havana, and

it was the
hardest job I ever tackled. The rolling of the
ships necessitated frequent trips from the wireless room to the rail, while the dining room had

DIAMOND-WEAVE
(TRADE-MARK REGISTERED

Aug.

little

way,

to

COILS

No ISA

for

Roberts

and Hoyt

Craig,

Circuit, designed
discoveries,

set

the

I

Circuits

though.
Yes, it certainly was a great life, coming into
intimate contact with governors, generals, ad-

(Patented Aug. 21, 1923)

upon new

scientific

highest standards of

efficiency.

COIL PRICES
No.
No.
No.
No.
No.
No.
No.

ISA Roberts Circuit
24

Browning-Drake

7.50 set

20

Craig Circuit

4.50 set

19

Acme

4.50 set

Knockout Reflex

8

Hoyt

25

"Aristocrat" Circuit

capacity.
There are Sickles Diamond
Coils for all leading circuits.

10.00 set

Circuit

rats,

1

knew nothing about.

These refinements of design and construction result in low distributed capacity, low dielectric losses and large
range of frequency with small variable

4.00 set

21

mirals,

Coils.

$ 8.00 set

Reflex

haughty captains, plain spiggotys, dockand above all, being a member of that
bunch of good fellows the old United Wireless.
And now, as write, wjz is booming in. What
a contrast to the old days when a readable spark
from a lo-kilowatt transformer, sending from
Key West to Havana, was hailed with satisfaction and which the operator generally received
over an illicit electrolytic detector which Hughes

Coil Set No. 25 is specifically designed for the new "Aristocrat" Circuit,
already very popular.
Compactness of form, rigidity of construction, and the supremely efficient
Diamond-Weave method of winding are
well-known characteristics of Sickles

"Aristocrat"

8.00 set

me

I

Our
Coils for

Sickles

Very truly yours,
A. A. WEISS,
Copperhill, Tennessee.

Our Laboratory Articles
UITE a few letters come into

Weave

ice

Send

The

F.

for descriptive catalog

W.

132

arrival at 42 Broad-

I

left the office and, with a small handgrip as my
only baggage, caught the boat as she was casting
off her lines.
never built the station at Porto
"
Rico, however, for shortly after, the old "United
became a thing of the past. That little incident
helps to show what kind of a life we fellows led

For the "Aristocrat,"
Browning-Drake, Roberts,

Circuit, containing our new centertapped N-P Coil. Price $8.00.

.

was informed by Mr. Murphy that it was
to leave for Porto Rico on a steamer
up
leaving New York in three hours, to install a
station there, and to procure from the Insular
government permission and land to build it on.

SICKLES
Sickles Coil Set

attraction.

One morning, upon my

4, 1925)

Henney's

articles in this

magazine, express-

ing, as a rule, unqualified appreciation,

Sickles Co.

the

following publication of Keith

and

often offering suggestions for future subHere are two typical ones. The
jects.

Union Street

first is

SPRINGFIELD, MASS.

from the ex-operator of CNRO, while
is from a prominent tube manu-

the second
facturer.

A Two
It saves
It is the

Year Subscription Saves You Two Dollars
you the bother of renewing next year.
most economical way to subscribe. You simply write

stead of four
the habit!

when

sending your check or

money

order.

RADIO BROADCAST

Try

it

for

six dollars in-

two

Form

years.

Garden

City, N. Y.

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

Editor,

SIR:

Just a line to say that the last issue of "our
magazine" is a knockout. The expression
"The Leading Radio Magazine" hardly covers
I would
it.
very much like to see more of Keith
Henney's work, such as that which appeared in
This is the
the December RADIO BROADCAST.
finest way of holding interest in the radio game.
would like to see a department for the experiI

menter, covering coil resistance, capacity bridges,
etc.
Keep up the good work.

Very truly yours,
H. A. HARRIES (9 BG)
Westmount, Province of Quebec.

Lowest Losses!

PERRYMAN ELECTRIC COMPANY
NORTH BERGEN, NEW JERSEY

Low

^linimum

High.

Maximum

!

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

Editor,
!

Permanent Calibration

!

SIR:

Everlasting

Compact
Ideal

!

!

Tuning Curve

!

I

(Modified Straight Frequency)

Used by

all

experts

I take this
opportunity of complimenting you
on Mr. Henney's article appearing in the
February RADIO BROADCAST under the heading
"How to Judge and Use Vacuum Tubes."
Never before have read an article that was so
concise, precise, and simple in its technical deThe ordinary layman can grasp its meantail.
ing and fully realize the importance stressed on

!

the proper use of radio tubes.

The Finest Condenser Ever Made

arfctoell

THE

Confcensera

PROSPECT STREET

STANDARD

A

^^

Write for 36 page booklet

81

Very truly yours,
I

BROOKLYN,

O

F

N. Y.

COMPARISON

Tested and annroved bv RADIO BROADCAST

GEORGE H. FERRYMAN.
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remarkable improvement
in audio amplification
unit perfected by All-American Engineers gives you the
full, pure, natural tone you have always sought
have always wanted the ideal result in audio
amplification
pure, natural tone with good volume. The laboratories of All- American Radio Corporation have developed a new method of audio amplifi-

pedance coupling coordinated to retain tne advantages
of both and to eliminate their weaknesses.
This new method consists of a Rauland-Lyric transformer for the first stage, a Rauland-Trio Type R-3OO

YOU
cation

and now bring to you

this

impedance for the second stage, and a Rauland-Trio Type
R-3 10 impedance for the third stage.

long sought ideal

result in the

You know

This

is a
triple feature instrument containing an inductance, a capacity and a resistance in one compact impedance unit. Through laboratory tests of utmost precision, absolutely correct balance is maintained between

the Rauland-Lyric transformer. Its excep-

made

the largest selling
quality transformer in the world. The Rauland-Lyric is
now used in combination with the new Rauland-Trio

tional tone perfection has

it

(impedance units) to produce the Rauland-Lyric -Trio
the highest known perfection
amplifier
in three stage audio amplification.
It is well known that any system of amplification using instruments of similar characteristics has inherent disadvantages. Rauland- Lyric-Trio successfully combines the
two leading systems transformer and im-

these important factors.

You

secure full advantage of
impedance amplification and overcome the
common variance of commercial types of

condensers and resistances. Rauland -Lyric Trio is the last word in audio amplification.

A

free book,

"Modern Audio Amplification,"

tells

more about this interesting new development. Write for
handbook B-c/o.

ALL-AMERICAN RAD IO CORPORATION
4211

Station

WENR

266 Meters

BELMONT
is

AVE.

,

CHICAGO,

owned and operated

U.S. A.

by the All -American Radio Corporation

Tested and approved by RADIO BROADCAST
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static
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RADIO BROADCAST, one by A. F. Van Dyck, an engineer
The story deals with modern
of the Radio Corporation.
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the interesting story by Mr. Dashiell on where
comes from, and a companion story by Mr.
Bishop, describing the installation and use of the lightning
arrester.
Lightning and static are not to be feared, once we

summer

Form

The "Radio Broadcast" Laboratory
A Key to Recent Radio Articles

GARDEN

and

Also, there

263

Is

construction of

certain that the article on page 228, sketching impor-

that set, will interest

Covered by Law Leo T. Par\er
Frequency Channels Used by U. S. Radio Stations
Adapting the Roberts for Long Waves C. A. Oldroyd

COUNTRY

it is

tant,

A

LIFE

article describing the

inter-

timely.

a high quality amplifier

readers have built the Hammarlund-Roberts,

Arulvsis

the Patentee

^

is

and power supply will interest
those who seek good quality and a way to make their i lo-volt
How many thousands of our
a. c. work for them.

Controlling Regeneration in the "Universal"
Loud Speaker Comparison
Constant Non-inductive Resistance Unit
An Easy Method of Doping Solenoids
Two Ways of Mounting Crystals
Improvising Your Own Bus Bar

How

So many experimenters are

quartz crystal oscillators.

Dry A Batteries
Loop Antenn.ts

Lateral Basketweave

Laboratory," besides showing the many valuable

uses of simple Wavemeters, tells something about the use of

Verniers and Their Application to Radio

A

Home

the

243

shall have something to say about that in a
Keith Henney 's article on "Wavemeters for

number.

later

Charging Storapc Batteries on Direct Current

I

B.

known

For a long time he
Lab."
He is now

We

interesting.

The uX'ioo-A Tube
The ux-i7i Tube

Wave

article, is well

RADIO BROADCAST.

preparing a series of constructional articles which are more than

Data on the Roberts Four-Tube Rectiver
The Four-Tube Roberts Circuit Diagram

Carrier

author of the leading

to old readers of

conducted the department, "In the R.

232

in

to expect in receiver design.

'"7EH BOUCK,

258

Sheets
.

228

Information

Laboratory

Professor

paper by Mr. Aceves, one finds an extremely

in the

ested in the uses of quartz and the information

Julius G. Aceves

o.

what

Modern Receiver Design

"Radio

trends in radio design.

good outline of the technical trend of radio receiver design
recent months.
So the July issue is really a forecast number

Comes From

1

leading article,

in his

And

met.

22 4

Q.

Mr. Zeh Bouck's

always interesting "March of Radio" sketches
some of the important engineering problems which are to be

Arthur H. Lynch
Improving the Popular Hammarlund-Roberts Receiver
John B. Brennan

A High Quality Amplifier

new

are meeting the

Morecroft

2,2,2

S.

radio

shows how the newest products of the manufacwhich were announced in time to be included in his

story

Davis

sistances

is

for example,

Wavemeters for the Home Laboratory Keith Henney
Series and Parallel Connection of Condensers and Re'

No.
No.
No.
No.
No.
No.
No.
No.

have been wondering, "Whither

prove especially interesting.

Looking Ahead to 1927
The March of Radio

The

who

those

design going?" several of the articles in this issue should

&

Company.

All rights reserved.
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Patent Information
furnished by Radio Corporation of
Many

inquiries are

made

in respect to the patent situation

America

on vacuum

tubes,

for radio purposes.
The Radio Corporation of America
takes this method of answering these inquiries and states that there are

such as are used

numerous patents under which

its

tubes are manufactured and sold.

these patents, not excluding others, are the following

May 11, 1909,
954,619, Apr. 12, 1910,
982,873, Jan. 31, 1911,
1,022,182, Apr. 2, 1912,
921,526,

1,032,476, July

1,066,468, July

16, 1912,
8,

1913,

1,113,745, Oct. 13, 1914,

1,116,595,

Nov.

1,124,555, Jan.

1,316,967, Sept. 23, 1919,

Fleming

1,329,283, Jan.

Regenstreif

1,341,006,

Dempster

1,353,976, Sept. 28, 1920, Stoekle

Fagan

1354,939, Oct. 5, 1920, Arnold
1374,679, Apr. 12, 1921, Pratt

Chubb

1,140,134,
1,140,136,

May
May

Whitney
Blow

Knight
1915, Thatcher
1915, Eldred
1915, Eldred

10, 1914,
12,
18,

18,

1,154,081, Sept. 21, 1915,

Weintraub

1.180.264, Apr. 18, 1916, Lederer
1,191,630, July

1,196,744,

Aug.

Dec.

1,231,764, July

Nicolson

1,293,781, Feb. 11, 1919,

Hoyt

1,294,694, Feb. 18, 1919, Nolte
13, 1919,

Nicolson

1,307,510, June 24, 1919, Nicolson

To

1.423.957, July 25, 1922, Mitchell

Langmuir

1,444,438, Feb.

1,456,505,

May
May

1,464,104,

Aug.

29, 1923,

White
Knoop

29, 1923,

Arnold

6, 1923,

10, 1923, Lederer
7, 1923,

Nicolson

1,472,477, Oct. 30, 1923,
1.477.868, Dec. 18,

King
1923, Donle
1923, Donle

1.477.869, Dec. 18,
1,478,072, Dec. 18, 1923,
1,479,778, Jan.
1,
1,480,219, Jan.
8,
1,498,908, June 24,
1,506,468, Aug. 26,

1,529,597,
1,531,966,
1,536,855,
1.558.436,
1.558.437,
1,565,857,

Mar. 10,
Mar. 31,

May

5,

Oct. 20,
Oct. 20,

Dec.

15,

Van

1,529,597,

1,231,764, Lowenstein

1.423.956, Mitchell

1.244.217,
Suits

may

and

are

Langmuir
Babcock

1,341,006,

Langmuir
Langmuir

der Bijl

1924, Van der Bijl
1924, Nicolson
1924, Fink
1924, White
1925, Langmuir
1925, Mackay
1925, Houskeeper
1925, Langmuir
1925, Langmuir
1925, Kelly

1,082,933, Coolidge

1.244.216,

&

White

enforce the rights secured by these patents, suits have been brought
now pending on the following patents included in the above list:
1,558,436,

&

White

1,456,528,

1917, Lowenstein

Arnold
Babcock

1.423.956, July 25, 1922, Mitchell

1,461,360, July

1.287.265, Dec. 10, 1918, Dushman
Re- 14,572, Dec. 17, 1918, Nicolson

May

1,409,658,

Chubb

3,

25, 1920,

Nov. 29, 1921, Arnold
31, 1922, Langmuir
Mar. 14, 1922, Brann

Weintraub

19, 1916,

27, 1920,

Re-1 5,278, Jan.

18, 1916,

1.244.216, Oct. 23, 1917, Langmuir
1.244.217, Oct. 23, 1917, Langmuir
1,268,647, June 4, 1918, Van Keuren
1,266,394, Dec. 3, 1918, Northrup

1,303,579,

1,398,665,

May

29, 1916,

1,203,495, Oct. 31, 1916, Coolidge
1,204,456, Nov. 14, 1916, Knight
1,209,324,

Moore

Eisenstein

1,082,933, Dec. 30, 1913, Coolidge
1,105,050, July 28, 1914,

Among

:

1.423.957, Mitchell

& White
& White

Re-1 5, 278, Langmuir

on other patents in the above list are in preparation and such further steps as
in the future he deemed necessary will he taken to fully enforce the rights which
these patents grant.

Radio Corporation of America
Tested and approved by RADIO BROADCAST

DECEIVING TRANSATLANTIC ^PHOTOGRAPHS IN LONDON
Captain 9{. H. ganger, of^ew York, who developed the "photoradiogram"
transmitter for the 'Radio Corporation of America.
The apparatus shown
it the receiver.
'During the recent 'British general strike, its progress was

shown by snapshots made in London, radioed to 'J^ew York, and printed in
newspapers, in some cases not more than twelve hours after they were taken
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Looking Ahead to 1927
New

Tubes Will Affect Design and Be the Cause of Improved Quality The Advent of
the High- Voltage Line-Supply Unit Better Loud Speakers and Audio Stage Resistance Units

How;

the

By ZEH
VER

since those far-off days when
of trumpets celebrated
"
the sending of the letter S" across

fanfares

the Atlantic Ocean, the attention
of the radio engineer and designer has been
devoted to increasing the sensitivity of his

apparatus, and his problem has been to
It has
receive more distant signals.
only
been during the most recent years of the
broadcasting era, however, that more than
just passing attention has been devoted
to improving the quality of reproduction

of the average receiver.
Several factors have

combined

to bring

about this alienation from an old

programs, with the consequent lessened
excuse for distance angling.
RADIO BROADCAST took the initial step
toward quality reproduction in presenting
the first resistance-coupled audio amplifier

of one's amplifier, loud speaker, and associated apparatus, to obtain quality if
All tubes, under certain
the tubes distort.

to the public, in May, 1924.
Since that time, the emphasis has been

out the strains, twists, and stresses we know
In the case of the average
as distortion.

placed more and more on quality while less
attention has been paid to other con-

listener,

The most recent appreciation
new point of view is reflected in the
power tubes brought out by the Radio Corporation, Cunningham, and other organi-

tortionless capacity of the 201 -A type of
tube.

siderations.

of this

zations.

Like super-power, the power tube was

ideal.

the realization that
increasing the sensitivity of a receiver beyond definite limits has the
First of all,

of

effect

there

development in radio progress.
impossible, regardless of the excellence

a logical

is

It is

noise

the

raising

BOUCK

level (bringing in those parasitic strays of static, door-

battery and load conditions, can output
much audio frequency power with-

just so

from

the

signal

his amplifier

is

intensity

demanded

in excess of the dis-

Fundamentally, there is one way of increasing the audio frequency power variations a tube can handle without distortion,
and that is by the simple expedient of raising the plate voltage with corresponding C
battery changes.
In addition to "straightening out the characteristic
which
curve of the tube,"

bell radiations,

and the like),
with a volume that is un-

another way of saying
that the power-handling ability of the tube has been in-

comfortably out of propor-

creased,

is

the plate
raising
voltage tends to improve the
impedance relationship be-

tion to the true ratio of stray

to

energy

average

signal

tween the tube and its

strength.

Thus,
speaker.
bringing up the plate voltage
of an audio amplifying tube

that

perpetual inquiry into
the nature of greater sensi-

is

of

idea

a

puts

signal than
into strays.

important factor

very

time

in this

mild

proved

quality of local

it

porate
which,

chance
Another

revolution in radio development is the very much im-

becomes nec-

imposed by these high plate
and at the same

and consists
merely of putting more power
a

ills.

voltages,

simple one,
into

it

essary to design tubes capable
of withstanding the strains

the noise
is

the nature of a cure-all

However,

distant stations with an effec-

The

in

for distorting

by demonstrating a
logical method of providing
adequate signal strength on
tivity

tive reduction

load,"

the loud

Super-power transmission
has also served to subdue

level.

"

THIS

IS

THE HYPERION MODEL ELECTROLA-VICTROLA

operated directly from the a.c. supply mains. The reproduction from
is
through electrical pick-up, electrical amplification, and the
An ux-i2o
cone, which is also utilized for the radio side of the instrument.
power stage gives undistorted output with volume. The instrument retails at

Which
the

is

records

is

desirable to incor-

other
often

modifications

reducing

the

voltage

amplification, increase the ability of the tube
to handle power.

Quite
handled

logically, the
in

power

an amplifier

in-

RADIO BROADCAST
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creases progressively from the minute variations in the detector plate circuit to the
relatively violent fluctuations in the windIt is only in the
ings of the loud speaker.
last stage of the average amplifier that

these fluctuations exceed the distortionless

JULY, 1926

Operated according to directions, this
tube, in a power stage of amplification
(following two steps of transformer, im-

new

pedance, or resistance coupling), will feed
enough undistorted power into a really
good loud speaker to fill a medium size

as well as the somewhat similar
tubes manufactured by Daven, SchickerThese tubes,
ling, and other companies.
which are to be continued through the
coming season, have advantages over the
2OI-A and 199 types, and are designed for
tively,

1

The first of the relatively high-power
tubes, the influence of which is reflected in
the design of associated apparatus, is the
ux-2io, and the corresponding Cunningham cx-3io tube.
This new tube is designed for operation from a ^oo-volt plate
supply. At 7 volts, its XL filament draws
i.i

ampere.

The ux-2io

lists at

$9.00.

tubes, retails for $125.00.

Voltage taps provide plate potentials for
other sections of the receiver.
Another popular power amplifier with
self-contained line power apparatus, is the
R. C. A. L'ni-Rectron, selling for $105.00.
The R. C. A. and the Pacent units are
designed for operation from the first or
second stage of the conventional amplifier.
Special secondary windings supply the
required 7-volt filament potential in the
Uni-Rectron line power units. The tubes
in the receiver, however, must be lighted

probably familiar with
the smaller power tubes such as the
ux-112, 120 (cx-2i2 and 220), which are
overgrown 201 -A and 199 types respec-

jority of cases.

1

only the power stage cf amplification, and
sells for $82.00 without tubes.

is

50,
operation from plate voltages under
and A potentials no higher than six volts.
They are, however, inadequate in the ma-

a

is

to the

THE UX-2IO AND THE CX-3IO

THE

A

incorporated in the unit, contwo 20 -A stages outputting to
ux-2io. This line power unit, with

amplifier
sisting of

The Pacent line power device is similar
AmerTran excepting that it includes

capacity of small tubes. Therefore, power
tubes are rarely necessary in any amplifying
step other than the output or final stage.

reader

quisite high voltage and rectified by means
of 216-8 rectifying tubes.
three-step

RADIO BROADCAST Photograph

AMSCO's

NEW RESISTOR-COUPLER

UNIT

of special rugged construction. The
necessary coupling condenser is sealed in the
Price $2.45 with resistors
base of the coupler.

Which

is

from an

A

are secured

battery.

Grid bias potentials

by an IR drop within the

rec-

tifying unit, thus eliminating the C battery.
It might be well to note here (particularly

home constructor)
that power tubes, as a general rule, require
comparatively high C voltages, running
for the benefit of the

with

hall

orchestra

volume.

Plate

po-

tentials as high as 450 volts can be applied
to the ux-2io with increased undistorted

volume.

As already suggested, tube innovations
must affect receiver design fundamentally,
and will be reflected in changes in the as-

from 225 to as high as 75 volts, depending
on the type tube and the voltage applied
to the anode.

A

corresponding design by the Western

And thus it is that
sociated apparatus.
the 1926-1927 season will provide a market
new and

for

interesting equipment.

obviously impractical to
supply 300 volts (or more) to the plate of a
If
cx-3io type tube from a B battery.
lower voltages, within the economical limits
First of

of

all, it is

B battery operation, are applied, little
be gained by the use of the large tube.

will

Similarly in respect to the 7-volt

fila-

ment potential; while the tube will light
and operate with only 6 volts across the
terminals,

its

distortionless

amplifying

possibilities are impaired.

THE UNI-RECTRON
an amplifier capable of delivering considerable
volume when connected to the output terminals
of a receiver which already employs one stage
The Radio Corporation reof amplification.
tails this instrument at
105, and it obtains
both filament and plate power from the a.c. line
Is

The

THE 36-INCH W.

power-supply unit, several of
which are now on the market, is the obvious answer to the problem.

A STROM BERG -CARLSON CONE
The
is

use of a soundboard on this speaker

said

to

add

timbre

and

volume

line

The AmerTran line power unit is typical
of the desired arrangement.
The I io-vo!t
lighting current is stepped up to the re-

.'

The

E.

CONE

use of tubes capable of delivering more
power without distortion necessitates the use
of speakers capable of delivering such volume
It is said that the power handling
faithfully.
capabilities of the cone may be increased by
adding to the diameter. The new Western
Electric cone is three feet across

LOOKING AHEAD TO
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Electric Company is observed in their 205
amplifier line power unit (list $i 15.00 with
This amplifier employs two 25-0
tubes).

doubt be modified to meet the requirements

tubes, one rectifying and one amplifying.
The ux-2io or cx-3io power tube is

have

of the
in

on

power amplifier for radio
Adequate power is again supby the transformer and rectifier com-

As may be noted, the

The more

elaborate phonographs, such
as the Radiola Victrolas from $900.00 up,

operated

from

an

supply system.

No

is being
brought out by the Forest Electric Company for use in their line supply products.
The 171 tubes can be operated
from low - voltage line power

batteries whatever are used.

units at high efficiency, by the
simple expedient of connecting

THE NEW ux-iyi

WHILE
need

there

a definite

is

tube of

a

for

the

ux-2io type, the average fan
never have occasion, justified by more than neighborly
spite and malice, to push these
will

near

anywhere

RADIO BROADCAST Photograph

GREATER VOLTAGE OUTPUT FOR THE NEW TUBES
A Raytheon filaIs possible with the new Mayolian line supply unit.
mentless tube is the nucleus of this device, which is capable of delivering a
higher potential at the desired amperage for the plates of the receiver tubes
than has heretofore generally been the case with the average commercial
line

their

power supply

In apprecia-

capacity output.

power tube has
been designed more consistent in price and
power rating with the requirements of the
fan.
This tube is known as the ux-iyi.
Cunningham manufactures it as the cx271, while other companies, such as the
Cleartron and the Ureco,
tion of this fact, a lower

that at go and

135 volts the

171

is

an

B battery tube. Operated on
plate potentials under 180 volts, the medium power tube is still superior to lower
power tubes.
The design of line power units will no
economic

171

type list
those of

at

while

other

tube,

the
respectively in
researches of the Miller

Rubber Company, who are
manufacturing horns with
four to six foot air columns,
and the Western Electric

filament source,
drawing
one half ampere, and from
a plate supply of 180 volts.
As will be noted in laboratory sheet No. 12 in this
issue of RADIO BROADCAST,
at 90 and 135 volts the
proper biases are 16.5 and
27 volts respectively, and
under these conditions

power

proximately
milliamperes;

13.4

and

this

16.5

means

output, again
the influence of

fied

signed for operation from
the conventional six -volt

sufficent undistorted

its

These principles are typi-

which, properly operated,
should prove the ideal output tube for the fan, is de-

output will be delivered for
all ordinary purposes.
The
plate currents will be ap-

is applied to the
This reoutput tube.
ceiver will be priced under $200.00.
To justify fully the use of the power
tube, the loud speaker must be constructed

horn type, and by increasing the diameter of the cone
in the cone type.

dollar less.

medium power

Electric set antici-

creased by extending the air
column, in the case of the

manufacturers mostly sell at one
This

The Apco

pates the demand for receivers
designed for use with the 171
type tubes. All batteries are eliminated
in this set, and a plate potential of 180 volts

apparatus. The power
handling capabilities of
loud speakers can be in-

of this

$6.00,

in series

the loud speaker (plus
post to plate of the power
This increases the plate
tube).
voltage applied to the last tube.

tube design on associated

Corporation and

Cunningham tubes

heavy duty B battery

reflecting

The

tube.

a

with

to handle

similar tubes, refer
merely as their trade-

making

marked

in

tube; and the ux-2i6-e (cx-3i6-e), a half

amplifier,

altogether

efficient line

used

wave electronic tube.
A new electrolytic rectifying bulb

a complete

is

power

plus

rectifiers

representative line supply units are the
Raytheon, an efficient no-filament tube; the
ux-2!3 (cx-313), a full wave electronic

combine receiving sets with power amplifiers and line power arrangements.
The Radiola No. 30, with the Rice-

Radio

this

job, selling for $55.00.

plied
binations.

Kellogg speaker,

The

apparatus will vary from
A
$38.00 to $45.00 with rectifying tubes.
similar device is the Mayolian, a cabinet
price

receivers.

it

Several manufacturers,
the I7i's popularity,

213, and Raytheon rectifying tubes.

as an external

to

of

bringing out an i8o-volt line supply in
several models, including baseboard and
inclosed arrangements, employing the ux-

and is found in many of the recent Victor
and Brunswick designs.
The Cromwell Victrola ($450.00) employs such an amplifier, which can be used

tubes

tube.

discontinued their relatively lowvoltage line power arrangements in favor
of systems supplying 180 volts.
Apco is

particularly well adapted to the requirements of electric phonograph reproduction,

receiver,

new

anticipation

Company, who

are produc-

ing a 36-inch cone selling
for $76.00.

Another cone power

THE EIGHT-TUBE RADIOLA
SUPER-HETERODYNE

speaker of rather different
design is incorporated in the
R. C. A. Rice-Kelloggunit.
The A and B powers, and C
I

This instrument retails for a little under
$600 complete and ready to operate. It
is capable of exceptionally great volume

when

required, and obtains all power
direct from the a.c. house supply

potentials, are supplied to
the ux-210 power tube, and
the receivertubcs, through a
system of 216-8 rectifying

tubes, a ballast tube,

voltage regulator.

and a
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THE HOWARD SEVEN-TUBE NEUTRODYNE
Embodies

the patented Hazeltine features and is a totally shielded
this illustration, the top shield has been removed to.
show the disposition of the parts. Three r.f. stages are employed,
as are also three stages of "specially designed audio amplification.
A loop is used, and the Howard is adapted for use with light socket
power devices

THE PACENT POWERFORMER

receiver.

somewhat similar in nature to the Radio Corporation's UniVoltage taps on the instrument provide for the plate potential
requirements of the tubes other than those in the Powerformer. $82
without tubes

This unit

is

Rectron.

Refinements

movement

all

In

ward increased quality evidenced in improved actuating mechanisms and horn

type double life tube (two distinct filaments) that is reminiscent of the two filament audiotrons of 1918. The character-

trend of engineering thought, justified by
results, and the manufacture of applicable

material, are to be noted in the Teletone

istics

of these tubes, and their application
to receiving circuits, will be discussed at

as

greater length in a later article.
The amplifying apparatus of the 1926-27
season shows a marked improvement over

powerful swing toward impedance-coupled
audio amplification.
Among the transformer developments
are the interesting tunable transformers
of the General Instrument Company (price
$ 10.50), and of the Wagner Radio Company, in which a variation of the mutual
inductance of the windings enables the experimenter to match his transformers, within
limits, to individual tube conditions.
The Donle-Bristol Company has de-

a

general

to-

and Amplion speakers.
Still further exhibiting the influence of
the power tube, the fact that it is undesirable to place the loud speaker directly in a
high-voltage high-current plate circuit has
suggested to manufacturers the convenience of an output coupling unit. This consists of a high-impedance choke coil shunting the a. c. power variations through a
bypass condenser to the loud speaker.
Among several desirable effects, such an
arrangement eliminates the relatively
powerful magnetic influence of the direct
plate current tending to draw the diaphragm

that of preceding years.

The

better trans-

manufacturers are still holding
their own (in the favor of the general
user). AmerTran, Rauland Lyric, General
Radio, Pacent, and Karas to mention a
few, are perfecting their products with untiring effort, while resistance coupling has
For all
assured itself of permanent favor.
former

that, the writer

is

of the opinion that the

choke

coils by such well-known concerns
AmerTran, Thordarson, General Radio,
National, and Haynes-Griffin, forebodes a

signed a

pieces, which results
rattling when loud signals are being
received.
Such a unit is on the Amsco

between a coupling impedance
and a low ratio transformer.
There are many recruits in the

in

of

fall

coupling unit which, mechaniwould seem to be a cross

cally,

toward one of the pole

list

new

Daven,
resistance-coupled field.
Amsco, and Electrad are forging
ahead in the manufacture of kits
and
while Allen-Bradley,
parts,
Dejur, Heath, and Daven, etc.,

production.

In passing, it may be well to mention
several new tubes less directly associated

quality amplification. Two super
sensitive detector tubes, the R. C. A. 2OO-A
and the Donle-Bristol, have made their

with

are

marketing

appearance. While it is not intended that
these tubes should replace 2OI-A types in
the detector socket of receivers,
they will probably be quite popular on account of their ex-

stage units.

treme

produce an

three-

complete

The most marked progress in
the field of resistance coupling is
the concerted effort on the part of
manufacturers to
low priced resistor.
By efficient, one has in
mind a resistive element capable
of dissipating at least one watt of
power without appreciable change
a

Reception
with the R. C. A. 2OO-A is accompanied by a slight hiss caused
by the action of the gaseous
content within the tube. The
Cleartron r. f. tube, featuring
sensitivity.

half-dozen

efficient

in electrical characteristics,

abso-

a relatively high amplification
constant, has been developed
especially for radio frequency

cally eliminated the paper impreg-

amplification circuits, where the
manufacturer claims for it a dis-

which

falls

points;

and has brought forth the

tinct

superiority

over

lute
ness.

permanence, and noiselessThis research has practi-

nated type of leak and

other

down on

resistor,
all

three

The three

Electrad metal resistor (a sprayed

above mentioned tubes sell for
$5.00, $3.00, and $3.00 respec-

deposit on glass), the metal resistor manufactured by Arthur H.

tubes, in this position.

The 200-A

tively.

with

is

CAST.

Apco

1

is

JUST ABOUT THREE YEARS AGO

fully dealt

laboratory sheet No.
in this issue of RADIO BROADin

1

making a 2OI-A

would have hailed the receiver depicted herewith as an example
of modern beauty and efficiency.
Nowadays our appetites have been
whetted by more elaborate affairs, and more costly, such as those multi\V'e

tube receivers illustrated elsewhere in these pages

Lynch,
loid"

the Amsco "Metanew element deposited

Inc.;

(a

spirally on
and a new

an interior glass rod),

Daven

resistor.

THE MARCH OF RADIO
Past President, Institute of Radio Engineers

The Outlook

D

URING

the

past

Radio Apparatus

in

many

year,

things have happened in the
radio business.
The changes,

while

less

some ways, been more

ing years, have in

fundamental.

rapid than in preced-

The

has

seen
several complete sets disappear from the
market.
Bankruptcy has overcome some
It
of the formerly well advertised firms.
may loom for several more, before the
present

period

of

past

year

readjustment

is

The average buyer
little

of radio sets

practically

all

rule.

The

of the parts

radio set has suffered a great

It is

its

diversified parentage.

not unnatural that some manufacturer

desires to purchase transformers,

for

ex-

Transample, where they are cheapest.
formers are what he wants and the eightyseven-cent kind is just eight cents better in
his eyes than the one he can buy for ninety
five cents.
This rule, one more of human
nature than of radio, has applied to the
other components of a radio

set.

illustration shows the Marconi short-wave beam
some of the transmitting towers at
Wilverton, near Cape Town. South Africa

The heading

receiving station and

transformers is an important contribution
which future laboratory work must de-

consistently and steadily to

improve their product.
in

They expect

to be

business next year as well as this, and so

establish the kind of apparatus they can
stand behind and guarantee. Their laboratories

are

manned

by

intelligent

and

gets sets of continually improving performance.
But we are interested in concrete

which go into their completed product.
But this is the exception and not the general
deal because of

who endeavor

knows

It is
of their process of manufacture.
some of the large manufacturers

make

to hear a note as low as that given by a
drum. Better iron for the cores of our

com-

true that

themselves

However, there is the brighter side, and
there are a few reputable manufacturers

experienced engineers who are capable of
making constant improvement in their
From these manufacturers, one
products.

pleted.

Coming Months

for the

facts

and

not

in

theorizing

about

the

morality of the radio business.
Simplicity of receiver control has been
featured in the past year and will continue.
The one-dial set, or the two-dial, is economically possible and is what the public
This means the user who
is interested in.
complete. The home
constructor does not favor single control.

buys a radio

set

We know of several laboratories whose
engineers have made real advances in the
design and construction of audio-frequency
transformers.
Several years ago, this was
one of the poorest parts of a radio receiver.
Probably even now, there is room for more
improvement. With these improved transformers, the drums of an orchestra become
audible.
Perhaps in 95 per cent, of the
radio receivers in use to-day,

it is

impossible

velop.

We

hear very

little

now about

the "low

loss" condenser; any really good condenser
has losses so low compared to those of the

other parts of the circuit that they are
When this became generally
negligible.
known, the "low-loss" bunk of a year ago
But a
generally went into the discard.
real advance has been made in condenser
construction; we refer to the straight-line
frequency form. The nearly equal spacing
of stations which these new condensers give
Unis an advantage not to be despised.
doubtedly the s. 1. f. condenser is with us
to stay.
It

seems very questionable

if

the horn

ever again to find general favor
in spite of the excellent development of it
which the engineers of some of our companies have made. The disc or cone
speaker, possibly much bigger than those

speaker

we now

is

use, will continue to

be the favorite.

Better tubes are possible and will probUndoubtedly,
ably be on the market soon.
the Radio Corporation will continue to lead
in tube development, even if the patent
situation
tation- of

should permit the wide exploitubes by other manufacturers.
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an expensive job to carry on real rework along these lines, and it requires more complete facilities, in men and
materials, than any but the largest comA better output tube is
panies can afford.
Several forward steps along
really needed.
this line have been made by R. C. A., but
the goal is not yet reached.
The present
output tubes can easily be improved to
five times their present worth.
The increased plate current required by such
It

is

search

make questionable the use of dry
the operation of their plate circuit
and so the possibility of light socket power

new types of tubes may appear on the
market.
Besides the "thimble tube" with
the alternating current filament supply, and
the shield grid tube with its remarkable
amplification possibilities, even at very
short wavelengths, it may be that some-

one

will

Seeing Things

years, radio has proved of
help to the newspaper man.

many

FOR
A quarter
great

of a century ago, the then

Marconi service kept landsmen

infant

Probably this is the one important advance in radio reception which is disTo be sure, it is no
appointingly slow.
easy task, but many good engineers are now
working on it, and have been for some time,
so that the hoped-for achievement may be

formed as to the progress of the

From

what we know about tubes, we believe that
a possible output of five watts is required
for satisfactory loud speaker operation and

other

this

certainly requires something
than dry cells. The five-watt tube would
normally be giving to the loud speaker not
more than one-twentieth of a watt, having
in reserve a power one hundred times as
much as this. This seemingly exhorbitant

in-

races

sailing

off

ing sound in those days; that the papers
could be kept informed of the race by an
observer miles at sea seemed indeed a
miracle.

But already the
a hundred times,

miracle,

ex-

has become
panded
commonplace.
But now another achievement signals
that progress is being continually made,
that the hopes and ambitions of at least a

few radio workers actually are

The Radio Corporation has

realized.

several times

recently hinted that pictures would soon be
coming across the Atlantic along one of its

radio channels.

will

ever be the engineer's aim.
Devices
incorporating a power tube for the loud

from England to America. The first one
took nearly two hours to send, but irregu-

speaker, for operation from the light socket
have recently appeared. They are to be

larities in the performance of the apparatus
were rapidly eliminated and soon it was
taking only minutes to flash across a

is

used in addition to a radio receiver having
one step of good audio frequency amplification and when so used, they perform very
well indeed.
It is

not impossible that some remarkable

sent.

Naturally the cost of the service must at
be so high that only exceptional circumstances warrant its use. A great deal
of valuable apparatus is being tied up to
send the four-by-five, black and white
first

Pictures are

now

has

now been

done.
being "regularly" sent

It

of

the

and someone must pay

for the large

Crude as those first pictures are, the
engineering staff of R. C. A. receives our
hearty congratulations on the accomplish-

ment and our best hopes for its improvement and increasing usefulness.

inter-

Sandy Hook.
"Via Marconigram" had a most fascinat-

national

what is required for quality
reproduction and certainly better quality
reserve

is

overhead and development charges.

By Radio

ance.

realized in the not-distant future.

course this will depend upon conditions,
primarily the amount of atmospheric disturbance existing at the time the picture

prints,

tubes will

new import-

develop a tube which doesn't even

require a heated filament.
Theoretically
it is possible, so someone
may yet do it.

cells for

for the receiving set acquires
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three

recognizable copy
picture
thousand miles away. One estimate places
the time for transmission of a picture of
But of
ordinary size at twentv minutes.

and Hoover Oppose
Radio Commission

Coolidge

a

no criticism of any
weight has been aimed at Secretary
Hoover's control of radio up to the

PRACTICALLY

There are many who feel that to
present.
place the control of radio under one man is
too autocratic a scheme to fit into our form
of government.
President Coolidge is said to believe that

whatever commission

may

be created for

regulation, their findings must be
The
subject to his review and criticism.

radio

floor leader, however, made the
observation that such an arrangement

Democratic
silly

"would mean full publicity for Coolidge's
speeches, while political opposition would
be deprived of the right to speak through
the ether to the voters."
It certainly is a
fact that while Hylan was mayor of New

York City, the Municipal Broadcasting
was used in that manner. What
control there is over radio must assuredly
be non-partisan. Whether Republican or
Democrat be in power, the other party
must have equal opportunity to use the

station

ether

channels.
In closing his remarks
Senator Robinson says "Whatever be the
evils, the remedy is not to concentrate in

the White House the authority of complete
control."

But Secretary Hoover says:
Boards and commissions, by their divided
authority have always been a failure in administration; they are desirable fcr discretionary or
The tendency to create
judicial determination.
in the government independent
agencies whose
administrative functions are outside the control
is,
believe, thoroughly bad.

of the President

I

The Secretary of Commerce commended
the members of his staff who have worked
very hard on the radio control problem,
trying to solve by tact and diplomacy
situations in which the law gave them no
real power to act.
And, said he "so far as
the Department of Commerce is concerned,
the extraordinary difficulties and conflicts
in the situation are such that we will be-

THE PHOTORADIOGRAM TRANSMITTER
The photographer shows

IN

LONDON

the transmitter, developed by Capt. R. H. Ranger of the Radio
Corporation
of America as it is installed in Radio House, London.
The high power, long wave transatlantic circuit of the Radio Corporation of America is used.
The process is at present expensive for the reason
that each picture takes an average of 20 minutes to transmit and
during that time, a very expensive
radio "circuit" is tied up

well satisfied to see radio administered by
any other department which can properly

undertake

its

regulation."
the Senate proposal to
establish a five-man radio commission,
with exclusive control will merely provide

One

five

fears that

more

political jobs

and greatly decrease

GOVERNMENT CONTROL FOR
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BRITISH

BROADCASTING

cent, of the sets use

tubes, but last
year only 22 per cent,
used this number of

five

tubes.

new

Most of the

five-tube sets are

apparently

2B

Milwaukee is
prefer them to batteries.
as yet a fruitful field for the dry cell and
storage battery man, but from the statistics
as though a reasonably priced,
it looks
reliable plate supply unit would make a
mint of money

for the progressive dealer.

the out-

growth of three-tube
because the number of such sets show
a decrease from last

British Broadcasting

sets

year's figure of 36 per
cent, to only
5 per
cent, this year.
Ap1

IS interesting to note that at the
is talk of rearranging

same time there

IT

the governmental control of our radio,
the same question has arisen in Great
Britain.
There, a private company, the

THE AMUNDSEN-ELLSWORTH AIRSHIP

"NORGE"
center illustration shows the ship at her
mooring mast at Oslo, enroute for the North
was successfully crossed. The
Pole which
ship successfully completed the epoch-making
Directionvoyage, landing at Teller. Alaska.
finding loops, fitted diagonally around the
outside of the envelope and "doped" to the
fabric with linen tape, can be seen coming
The top
together underneath the gondola.
illustration shows the Marconi tuner, range

The

300-25,000 meters (1000-12 kc.) Eleven coils
The ship also has
are used to cover the band.
a short-wave receiver to receive from Point
Barrow, Alaska. The lower illustration shows
the

Marconi

specially

type

"U"

5-kw.

mounted on a board for
ease of mounting

transmitter,
lightness

the efficiency of all radio supervision
Can Congress point to
control.

and

and

any
"independent" commission established by
them which has really been a success?

Radio Sets Are

Still

Being Built At

Home
Milwaukee Journal has

THE

sent us

interesting and reliable analysis of the radio situation in
that town and one of the most interesting

an

extremely

sections of the report has to do with the
home builders. Set manufacturers fre-

quently state that practically all radio sets
installed nowadays are factory-made but
In
certainly this is not so in Milwaukee.
the year just past Milwaukee families
bought 20,000 factory made sets and the

number of 8000 were
made at home.
The questionnaire from which the above

astonishingly large

information is gleaned had to be returned
to the bureau at the Journal office personally, so that there was no chance of getting
a stuffed ballot.

The housewives

to

whom

the questionnaire was sent were urged to
return them properly filled out by promises

and other such
inducements.
From twenty thousand
names circulated, four thousand question-

of grocery samples (free),

sets

are

British Broadcasting Company, has been
granted a monopoly of broadcasting. From
the press comments, we judge that their
work has been well done. It speaks well

fans.

for a

More than 67 per

cent, of the receiving
sets operate loud speakers; most of them
are of the horn variety, only 2 per cent, of

the receivers being as yet equipped with

cone type speakers.

Batten eliminators have not found great

naires were returned.

Crystal

parently an extra radio frequency stage for
distance getting and an extra audio stage
for loud speaker operation has proved
desirable to thousands of Milwaukee's radio

rapidly

disappearing.

1.7 per cent, of Milwaukee's listeners
use receivers of this kind.
Radio sets in

Only

combination with phonographs have found
More than 53 per
practically no market.

Less than
locality as yet.
and
one half per cent, of the listeners use
B battery substitutes. Even B voltage

favor

in

this

A

supply
ular,

as

units
3.5

have not yet proved popper

cent,

of

the

listeners

is

monopoly

of this sort

when the public

work.

so ready to praise

its

The contract with

the B. B. C. runs until

In anticipation of the expiration of
the Postmaster General
this
contract,
appointed a committee to study and report
1927.

radio situation with recommendations as to carrying on the broadcasting
when the B. B. C.'s contract terminates.
This report advocates the formation of a
commission to be constituted of five to

on the

seven

members appointed by

the

Crown

RADIO BROADCAST
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to serve for five years.

The commission

be responsible for carrying on the
entire broadcasting activities in Great
Britain.
The money annually collected
by the Postmaster General ($2.50 for each
receiving set) will be turned over to the
commission up to a certain amount the
surplus will accrue to the Postmaster
General's bureau.
This one feature re-

One Share

of Stock

JULY, 1926

= One Radio Set

condemnation

ceives

When
fee,

he

and

well

it

a possible deficit accumulated by the mail
service.
All of the license money (except
that required for administration work in
the Collector's office) should be turned over

the commissioners for program
development work.
to

It

is

anticipated in

any

and

case, that the

new body will take over the staff and
apparatus of the B. B. C. "as is" there
is to be no interruption in the broadcasting
while change of title is taking place.
There
are at present ten principal stations and
eleven more of lesser power being operated
by the B. B. C. and it is expected that
several of higher power will be erected by
the

new commissioners,

of the

many low power

to take the place

ones.

A

CAREFUL

report

and Company of

how much

by Dow, Jones

New York

shows

the public's money
has been lost in radio. The stocks of all
of

the radio companies have gone down with
a bang during the past year, and some of

them

To

may.

a listener pays his ten-shilling license
is paying for radio, not to help out

whose capital has
some of these companies, we give a list of the more important
companies which have been listed on the
exchange so that they can see to what
extent their neighbors have also suffered.
the

benefit

of those

shrunk so rapidly

will

hit bottom altogether.
the credit of some of the houses which

it must be reported that
note was always made regarding the gambling feature involved in investments of this

floated this stock

And gamble it certainly was, for
during the past year the shrinkage in value
of radio stocks reached nearly one hundred
sort.

million dollars.

Dow, Jones, and Company report that
during 1924 for every receiving set sold,
at least one share of stock in some radio
company was sold. Where the money
which the public sunk in this way went to
is

a mystery to one not having access to the

books.

The Music Master Corporation,

for example,

during

1925,

was valued
and now

at $ 10,000,000.00

stock has a
tabulation
for the year's

this

market value of $67,500.00.
of the radio stock market

A

period gives some interesting data.

For

in
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any radio apparatus is somewhat unusual,
but to think of them paying $200,000 for
the privilege is still more so.
Yet that is what has happened, according
to a well authenticated report.

Some

of

the fundamental patents on the cone type
speaker are owned by the Lektophone
Company, in which Hazeltine's patent

attorneys appear to have a strong interest.
The new cone speaker, which R. C. A. has
been putting out, comes near enough to
infringing some of the Lektophone patents
that the Radio Corporation has apparently
thought its most profitable course was to
settle any possible disputes with the tidy

sum mentioned

above.

We

understand also that the Western
Electric cone speaker is due for a patent
suit from the Lektophone Company.

Street Lighting

and Radio

More Tractors Than Radio

Sets

On

American Farms
farmer

who

a

uses

tractor

to

THE

haul his plows and harrows shows
appreciation of the value of modern

devices and also sufficient prosperity to
follow the suggestions arising therefrom.

When we

consider the value of a radio set
from the standpoint of

to the farmer, both

market reports and weather predictions, as
from that of the evening's entertainment and amusement, it seems as though

well as

there should be at least as many radio sets
But
on our farms as there are tractors.
that is far from being the fact.

The Department of Commerce has just
given out as part of its 1925 Farm Census a
comparison of tractors and radio sets on
the farms throughout the counTryTor 1920
and 1925. The total number of farms in

FRANK

WASN'T very long ago that most of
the smaller towns in the United States
had their streets lighted by arc lamps;

and only 284,053 had radio

-Washington

"News

fed

carded carbon rods to make wet batteries.
This arc lamp scheme of street lighting was
very bad in so far as interference with other

was concerned. Telephone companies especially looked on it with disfavor.
In most cities, the old fashioned arc
lamp has been displaced by the small tungcircuits

sten filament lamp, which burns on ordinary alternating current with but very

commotion. But in Butte, Montana,
the rugged miners still stand for the pioneer
As miners it was good
lighting scheme.
but
as radio fans they defor
them,
enough
mand something better. The disturbances
little

the arc lighting system interfere
seriously with radio reception so the lighting company has been asked by the Butte

from

radio club, a laudably active organization,
to renovate its system. The company estimates it will cost them $12,000 to change

to a modern lighting scheme.

sets.

to

the

Bloopers

to rid the air of the bloopThe Steris welcome.

way

ANY

Kill

whines

er's

Electric

ling

Company

of

Minne-

apolis has run an advertisement offering a

five-tube

t.

which they

r.

f.

set for sixty dollars,

on

allow $17.50 for a one-tube
and correspondingly
outfit

will

regenerative

more for regenerative sets using more than
one tube. Says the ad, with respect to
"
Keep the
turning in the old squealer,
want
is
All we
accessories.
your old
trouble-making set.
will be destroyed."

More power
providing

its

All

sets

to the Sterling
own five-tube

turned

in

Company
sets

all after,

into

can be obtained.

At

sively.

limitless
of
opportunity.
virtually
of the pioneers looked upon the crystal
set as a device that must ultimately give one the

capable

Most

wrong numbers, now so

essentially the stock in

telephone. They did not
attempt to analyze the means by which this
would be brought about. It was enough for
them that a crystal set could be constructed of

trade of the wired

wire and cardboard tubing, and sold to the
a haphazard prognosis
gullible public for $25
that might well have then expected to produce

the haphazard industry that
duce."

it

actually did pro-

H. DELLINGER (Washington; Chief
Radio Section, Bureau of Standards)
"There is no longer any more reason for waitwaiting to buy a good radio set than there is in
While there doubtless
ing to buy a good piano.

DR.of J.the

be occasional refinements in receiving equipment, these are not likely to affect appreciably
the comparative value of the standard sets of

cable.

Tubes, of course, will lose their efficiency after from 1000 to 2000 hours of use,
but most of these can be reactivated at small
The set as a whole, however, will retain
cost.
its

efficiency

and value

O'CONNOR, M.

P.

Speech, in
.

.

post office

P.

(London; discussing
Budget
the Radio Times London):
You will see on a Budget night the
assailed with scores of members send-

T.the desirability
".

indefinitely."

of broadcasting the

ing telegrams to their friends or their partners

announcing the provisions of the Budget.

This

Wireless communication with South

America

is

not as yet so dependable as is the
Europe and the United States."

service between

is

inevitable, as these great businesses

have at

once to accommodate themselves to the new
conditions.

"Now what I want to ask is, why this most
valuable and necessary information in the
business of the country should be kept back
The
for one second longer than it is necessary?
evening newspapers are able to cover a certain
amount of the ground, of course, and the morning newspapers, next day, all the ground; but
why

should millions of people living in districts

remote from evening newspapers be handicapped
in their preparation for the future of their busi-

by being denied the information which
broadcasting could give them immediately?
There are millions of people outside London
whom even the latest editions of evening papers
cannot reach with this most necessary informaness

tion.

"I protest against the policy that would leave
darkness of perilous ignorance those mil-

in the

lions of people to which the broadcasting could
bring light and knowledge."

will

to-day.

trouble

In the case of highly important bulletins, nothing is left to chance.
Big
developments are flashed both by radio and

These opportunists might have had trouble distinguishing between a variometer and a B batwas sometery, and they thought that induction
thing punishable by law in all states except

Nevada, but they knew that this radio thing in
its little pine box, through some operation of
legerdemain quite beyond their ken, was making
music without a record or a motor. Obviously,
a thing capable of such wonders was a thing

is

water channel.

(Chicago; president, Stewart
Warner Radio Corporation): "For the
most part radio's early exponents were well
meaning gentlemen recruited largely from the
shoe trades and the marts of the cloak and suit.

C.

employed extenon the air
the more stable under-

other times,

route requires a shift to

SMITH

B.

don't

This idea
the antenna.
might well be taken up by other radio
dealers.
The appeal to the regenerative
which is the only way
set user is practical
what we are
in which practical results

oscillate

flashed across the water by both

method of transmission

Said Interestingly

bell

One Way

is

Press:

and wireless, all available transmitting
means being employed, although the fastest
and most reliable naturally get the bulk of the
Sometimes conditions are highly
service.
favorable to the use of wireless, and then this

Interesting Things

them hiss when the carbons
together and we used to gather the dis-

liked to hear

Associated

cable

IT
we

NOYES

B.

President of the

the United States in 1925 was 6,371,617.
Of these 474,694 had one or more tractors,

Reception
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ATWATER KENT

A. manufacturer;
BROADCAST):

(Philadelphia;

especially written for

"The

precision

ufacture of radio receiving sets

in

the

now

radio

RADIO

man-

attained,

together with constantly improving radio programs, make for increased popularity of radio.
The estimated five million receiving sets now
in use will be greatly augmented in the near
I
believe a great increase in the numfuture.
ber of sets will be noted on farms, where the

farm life gives to radio a more pracvalue than in the city. There will certainly come a greater use of radio in education,
not only in school rooms but in educational uses

isolation of
tical

in the

home.

WHAT QUARTZ
Quartz plates are coming into their
world is scoured for clear quartz

own

as standards of frequency.

crystals.

These

RADIO BROADCAST Photograph

CRYSTALS LOOK LIKE

Papers are delivered before the learned societies, articles are written

in

magazines, and the

were furnished the Laboratory through the courtesy of Mr. Robert F. Collins, of Columbia
The instrument is a heterodyne wavemeter
University.

Wavemeters

crystals

for the

Home

Another Helpful Article for the Home Experimenter
Use The Extremely Useful Heterodyne Wavemeter

Simple and Inexpensive Meters and Their
How to Calibrate All Types of Wavemeters

HENNEY

By KEITH

Director, Radio Broadcast Laboratory

NE

of the earliest

and most laudable

home experimenter
measure something. He knows

desires of the

the

meat of any research

lies in

is

to

that

the data obtained

from a succession of experiments, and that these
experiments are marked almost entirely by the
business of making measurements.
This article,
which is one of a series of several for home exper-

which unknown coils and condensers may be
compared. Future articles to appear promise
experiments upon coils and condensers, tubes,
and meters, many of which are based upon actual
work carried out in the RADIO BROADCAST Laboratory as well as experiments indicated by reading

Communication.
has already been mentioned that a waveis a simple piece of apparatus.
In fact,
the first wavemeter the home laboratory worker
should make is composed of but two units, a coil
It

meter

With such a meter one can do the following
things:
1

speak of frequency instead of wavelengths, it is
common practice to hear engineers speak of

3.

in

4.

series

Trap out unwanted signals.
frequency in laboratory

Measure

ex-

periments.
Fig.

have described

and its uses as well as standards of capacity and inductance and a bridge
by
a simple oscillator

5.

laboratory.
this

Set a receiver, or transmitter, to a given

frequency.

and usefulness of a wavemeter recommend it
as one of the first measuring instruments to be

home

Measure the frequency of received signals.
Measure the frequency of transmitted

signals.

in the same breath.
Regardless of the appellation of the apparatus,
however, there is little doubt that the simplicity

articles

.

2.

wavemeters and kilocycles

for the

74 or the

Who is the experimenter who
has not an idle condenser, lying about the laboratory, and where is he who can not wind a few
turns of wire on a form of some sort?

a means of measuring frequency or
laboratory
wavelength.
In the good old days, such instruments were
termed Wavemeters and even now, when we

Other

Bulletin

Signal Corps book, Principles Underlying Radio

and a condenser.

imenters, describes the simplest and perhaps most
fundamentally useful part of a radio enthusiast's

made

Bureau of Standards

the

FIG.

A

I

and a condenser make a wavemeter as this photograph shows
coil

I

shows the complete simplicity of such

The inductance in this case is
Hammarlund-Roberts antenna coil,
of wire wound on a thin cellulose form,

a wavemeter.
part of a
co.nposixl

WAVEMETERS FOR THE HOME LABORATORY
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each wire separated from its neighbor
by about the diameter of the wire. It
makes a coil of very low loss, and the
wavemeter will, for this reason, tune
sharply.

A

low loss

coil is

not at

all

necessary

wavemeter in fact, what is really
wanted is rigidity, so that once the
meter is calibrated the owner has the
certainty that he will not have to recalfor a

FIG.

circuit gets its energy from the coilcondenser circuit and after this current

2

one has a straight line
and
capacity condenser
If

who

he

hasn't?

c. component is measby the milliammeter or the flash
The circuit is shown in Fig. 6.
lamp.

is

get
an approximately straight

frequency graph by
using this Rathbun converter which is a dial havline

cam
an eccentric
ing
arrangement attached to

Ti

the shaft receptacle

it

floor.

brated

in kilocycles,

which

BROADCAST Photograph

advisable,
of the straight line

is

the condenser should be
frequency type, but that is not necessary, for if
such a characteristic is wanted one of the
straight line capacity condensers may be fitted
like
with a special frequency converter dial
the
is

Rathbun

F.ven this

dial illustrated in Fig. 2.

not necessary, for once the meter

is

calibrated,

wavelengths in meters may be converted to
frequency in kilocycles by the simple process of
dividing 300,000 by the wavelength in meters.
For example, 600 meters equals 500 kilocycles.
The condenser, however, should be of sturdy
construction and well protected from dust and
from mechanical injury. The General Radio
"can" condensers lend themselves well to this
purpose, and Fig. 3 is a General Radio wavemeter and wave filter (trap) which is very useful.
The dial is calibrated in wavelengths, 200 to 600
meters.

The leads to the coil-condenser combination
should be short and heavy, and when the wavemeter is equipped with several coils to cover
different frequency bands, a plug-in
is

useful.

At any

rate,

the

arrangement
must be

device

RADIO BROADCAST Photograph

FIG.

3

The General Radio company makes

a

wavemeter

that can be used as a filter too, and this photograph gives an idea of its appearance. The
condenser is calibrated in wavelengths from 200
to 600 meters

calibrated with the leads connected to

it

as

it

and each time the leads are
changed, a new calibration must be made.
To calibrate such a meter is simplicity itself.
is

to be used later,

One moves
in

the coil near a receiving set that

is

The wavemeter is tuned until
from a known broadcasting station

operation.

signals

which

probably pretty near its assigned freis being heard in the receiver
This indicates that the meter is
disappears.
tuned to that frequency and is absorbing energy
from the receiving set.
By noting the condenser
scale for several stations the frequencies of which
are known, a complete calibration may be
is

quency and which

obtained.

rectified, the d.

ured

may

because the coil drops on the
For this reason, rather large
wire say No. 20 bell wire wound on
a good form is to be preferred to a
more flimsy but low loss type.
The condenser may be any variable
If the meter is to be calicapacity.
ibrate

A

217

made by plotting on a sheet
paper the condenser degrees against
the frequency in kilocycles, or wavelength in
meters.
For example, in the Laboratory, the
Hammarlund-Roberts-General Radio combination tuned as Table shows; and in Fig. 4 is the
chart showing how such data is plotted.
curve can be

of graph

i
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The meters must be shunted
plate voltages.
to avoid damage and a new calibration will
be necessary

B potential

the

if

increased.

is

USES FOR THE METER
are
TpHERE
* meter is

many

uses to which this form

For example,

adaptable.

suppose

that

we wish

to measure

let us
the fre-

quency to which a coil-condenser combinatuned.
The inductances of the cirare coupled together, not too
closely,
and the wavemeter condenser varied. When
tion

is

cuits

the

two

deflection

tuned

are

circuits

a sharp
milliammeter

alike,

of the grid or plate

.0005

Plug-in

Mfd.

Coil

0-5 mils

6

FIG.

A

circuit diagram of the wavemeter used at
2 GY and illustrated in Fig. 5. The
crystal
detector rectifies the energy picked up from
the transmitter and the
d.c.
current
is
resulting
read on the milliammeter

RADIO BROADCAST Photograph

FIG.

5

An

oscillator, a short-wave transmitter, and a wavemeter all in one
The transmitter is
picture
being tuned by means of the wavemeter which is first calibrated against the
Laboratory oscillator
When the transmitter is properly tuned, the wavemeter picks up
energy which is indicated on the

milliammeter

An experimental laboratory set-up is shown
and a photograph of the Laboratory
heterodyne wavemeter in
A wo-12 tube is
Fig. 8.
in

Fig.

used

7,

in

this

instrument

and batteries are provided
within the cabinet so that
the whole outfit is easily
portable.

DCAST Photograph

FIG. 7

An

experimental

oscillator.

When

heterodyne
this circuit

wavemeter that
is

is

also

a

laboratory

tuned to another near by, a deflection

Any

tube

may

will indicate

resonance.

Coupling between the
enough so that
a slight dip occurs in the milliammeter. As a
matter of fact, a tuned circuit a foot distant
from a heterodyne meter will produce a decided

two

circuits should be only tight

deflection.

A pair of phones inserted in the jack of the
meter will give a sharp click when the circuits
are tuned to each other, and, if desired, the
grid or
plate milliammeter may be dispensed with and
resonance

indicated

only

by the telephones.

In this case, however, somewhat closer
coupling
must be used. The graph, Fig. 9, shows how

the plate, or grid current meter varies as reson-

ance

is

The

approached.
circuit of this
interesting

and sensitive

be used, although for reason of portability, the dry
cell operated ones are to
be preferred.
If more

the Hartley, as shown
in Fig. 10.
The polarity of the battery does
not matter although it should be reversed before
permanent connections are made to determine

power

which is better. Plug-in coils
as shown in Fig. 8 and, with a
Radio inductances, frequencies

is

desired,

it

is

only necessary to use a
lar S er tube Wlth
higher

indicator of resonance

is

may
set of

between

of the plate meter shows the exact point of resonance. The device is also an excellent source of
high frequency current for laboratory experiments

FIG.

This

and

in the second place, a
pair of receivers
plugged-in the plate circuit will indicate resonance with some tuned circuit by a decided

the

500

8
Laboratory-

heterodyne wavemeter.

It

uses a wo-12 tube and all
necessary batteries are enclosed
in
the
cabinet.

"thump."

The

A very sensitive instrument may be made if a
milliammeter with a full scale reading of 1.5
milliamperes is used in the grid circuit.
If
a plate meter is used it must be able to read
5.0
The grid meter arrangement is
milliamperes.
more sensitive, but has the disadvantage that the
meter is more expensive. Whether the milliammeter is placed in the grid or plate circuit
it should be
by-passed with a o.oo6-mfd. condenser.
It may be
permanently connected or
plugged-in as indicated.

is

be used,
General

interior

shown

RADIO BROADCAST Photograph

in

apparatus
Fig.

14

is.
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and 6000 kilocycles may be accurately measOther plug-in coils are made by Aero
ured.
Products,
Inc.,
Chicago; Radio Engineering
Laboratories, New York, and others.

The tube

of this circuit oscillates at the fre-

determined by the inductance and
capacity of the tuned circuit, and when another
tuned circuit is brought near it, energy is extracted from both grid and plate circuits so that

quency

the current changes.
By means of the click as heard in the phones,
or by the dip in milliammeter, the frequencies
of tuned circuits,

of receivers,

natural wave-

lengths of antennas, or coils, may be measured
with an accuracy that depends entirely upon
the accuracy with which the meter is calibrated

and the mechanical accuracy with which the
can be set and read.

dial

A QUARTZ CRYSTAL METER

'THERE
* that has
the

last

is

another type of wavemeter
much attention during
This is the wavemeter
years.

still

come

few

in for

employing a quartz plate which acts as a stanIt is perhaps the most satisdard of frequency.
factory standard of frequency that modern
science has produced, for once the plate is cut and
ground to the desired thickness,
will

its

frequency

not vary.

Such quartz crystals are connected to a waveand
meter is one of the ways shown in Fig.
1

1.1

1
y

1.0

9

a
c/>

0.8

UJ
CE

UJ

1 07
3
g 06
0.5

04

1

,
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a beat note

is

heard when the broadcast tube

610 kilocycles. This means that
some harmonic of 610 kilocycles is beating with
either the fundamental, or a harmonic, of our
It is probably the fundamenshort-wave tube.
tal, and at any rate the following routine will
determine exactly what wavelength it is.
is

oscillating at

us

Let

listen

accurately set

it

the "blooper" receiver,
610 kilocycles, and tune the

in

at

heterodyne wavemeter until a beat note is
heard without changing the short-wave set, of
course.
The heterodyne oscillator is now tuned
to 610 kilocycles.
Now we can listen in the
short-wave set and it will be found that other
beat notes will be heard if the heterodyne meter
is varied from 610 kilocycles to some other value,
and a particularly strong note will be heard
when the meter is tuned to 246 meters or 1220
kilocycles, the second harmonic of 610 kilocycles.
Now between 492 meters and 246 meters there

246 meters. And supposing
as we tuned the heterodyne
wavemeter we heard four beat notes between
these two wavelengths, we may say that four
times between 492 and 246 meters, a total difference in wave length of 246 meters, we have tuned
to some frequency which has a harmonic that
beats with the fundamental of our short-wave
set.
This fundamental will, naturally, be 246
divided by 4, or 61 .5 meters, which is the setting
of the short-wave receiver, and the points on
the heterodyne meter which cause beat notes
This means that the
will be 61.5 meters apart.
first beat note below 492 meters is 492 minus
61.5, or 430.5, the second 15430.5 minus 61.5.
or 369, and so on.
a difference of

is

for

FIG.

A

simple "blooper" that

plate of the

Haig and Haig

In
of twice, three, etc., times this frequency.
other words, if one could look at the output of
this tube he would see frequencies as indicated
below.

FREQUENCY

WAVELENGTH
METERS

K. C.

Fundamental
Second Harmonic
Third Harmonic
Fourth Harmonic
Fifth Harmonic

610

492
246
164
123
98.5

1220
1830

2440
3050

Now, using a plug-in coil of about 60 turns on
a 3-inch form for our first coil in the wavemeter,
we may rest assured that with a o.oooj-mfd.
condenser our frequency range
1

500

12

The arrow indicates the single
useful in standardizing wavemeters.
condenser that is useful in tuning to exact resonance with incoming signals

is

will

accuracy with which we can set the heterodyne
meter and read the dials. There is an optional
method which makes use of a short-wave re-

CALIBRAT1NC WITH A SHORT-WAVE RECEIVER

OUPPOSE

we tune our broadcast

*J again to 610
is

oscillating,

it

kilocycles.
is

Since

grinding out

receiver

the

many

tube
other

frequencies as well, some of them very high
For example, the tenth harmonic will be 49.2

(approximate) meters or 6100 kilocycles. Suppose we have a short-wave receiver operating

be 503 to

is

Suppose, for example, that three beat notes

other words, a beat does not appear at 246
meters.
Let us say, then, that there are three
and one-half wavelengths in this range. This
is only approximately true but will give us an

Dividing
approximate point for our calibration.
246 meters by 35 gives 70.3 meters which is the
approximate setting of the short-wave receiver.
It

tuned to 610 kilocycles, we
may tune the heterodyne wavemeter, which is
also generating harmonics, until it tunes to 1220
kilocycles when a loud beat note will be heard
in the telephones.
Here then are two points
from a single station which will be as accurate
as we are able, mechanically, to adjust our
ceiver which

still

that

are heard between 492 and 246 meters and that a
In
fourth is a few degrees below 246 meters.

Listening in our blooper re-

kilocycles.

example,

simpler, however, to adjust the shortreceiver until a beat note is heard at both

is

wave

apparatus.
If we use 30 turns in the same length of winding on the second plug-in coil, it should tune to
exactly one-half the wavelength, or twice the
frequency, of the 6o-turn coil, or 100 to 300
meters, 1000 to 3000 kilocycles. This will include
the second, third, fourth, and possibly the fifth
harmonics of 610 kilocycles.
Listening in the
receiver and tuning the heterodyne wavemeter,

we

shall hear beat notes whenever the meter is
tuned to one of these harmonics.
If the two
instruments are too closely coupled, clear beat
notes will not be heard, or it is possible that

fractional
will

be

harmonics

described

may

be

found

which

5-turn coil will
double the frequency of the 3o-turn one, and will
tune from 50 to 50 meters or 2000 to 6000 kilolater.

A.

1

RADIO BROADCAST Photograph

FIG.
This

is

13

an interior view of a buzzer type wavemeter which is a product of the General Radio
Note the rugged conIt has a range of 2000 to 100 kilocycles (150 to 3000 meters)

Company.

struction of the coils

I

cycles.

This

will

include harmonics between the

fourth and the tenth.

hus by getting one single station tuned
very carefully by means of a vernier adjustment,
I

we may

calibrate a whole series of wavemeter
and our accuracy of calibration will depend
upon three things, the accuracy with which the
transmitting station is tuned to its assigned
frequency, the accuracy with which we can set
our receiver to its exact frequency, and the
coils

on the 4O-meter band. It will probably receive
the 49.2-meter harmonic from our broadcast
receiver.
Here then is a point for our shortwave receiver calibration. Other points may
b^ obtained in the same manner.
The receivers
(short-wave and broadcast) may be coupled
loosely by winding a turn around each inductance and connecting them together.
Let us, however, try another scheme.
Supwe tune our short-wave receiver so that

pose

the fundamental and

second harmonic of 610

or whatever the original frequency
This method will give us several
happens to be.
points on the 6o-turn coil of our heterodyne
kilocycles

meter.
Setting the short-wave receiver at

some

def-

known wavelength, obtained by the above
method, we may use a smaller coil in the heteroinitely

dyne wavemeter and tune

it

again heard in the receiver.

until a beat note

This

is

will indicate

WAVEMETERS FOR THE HOME LABORATORY
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reasoning then is as follows: Between 60
and
8 degrees were four beat notes
which are caused by different broadcast
frequencies, each of which has a harmonic whose wavelength is equal to
that to which the short-wave receiver is
set.
The difference between 610 and
1

1220 kilocycles is 246 meters, which,
divided by four makes 61.5, the setting
of the receiver.

BUREAU OF STANDARDS SIGNALS

IN CONNECTION

with calibration
problems, the short-wave transmissions

1

Radio Corporation stations are
important, and their frequencies may be
found by consulting one of the tables of
short-wave stations mentioned in the

of several

Standard frequencies are
bibliography.
transmitted from wwv, Bureau of Standards, Washington, District of Columbia,

from

6xBM

at

University, and

i

Leland Stanford, Jr.
XM, Massachusetts In-

Technology (short waves only).
of receiving and interpreting
these signals from wwv may be obtained
from the Bureau of Standards Letter
stitute of

Methods

RADIO BROADCAST Photograph

FIG.

The

interior of the

Note the

RADIO BROADCAST Laboratory heterodyne wavemeter.
and the accessibility of all parts

manner, with a single accurately
frequency, a set of coils for the heterodyne meter, and a short-wave receiver, we may
completely calibrate the wavemeter as well
this

known

the same number of condenser degrees between
each beat note.
For example, on our Laboratory oscillator,
610 kilocycles is found at 60 degrees on the
Beats are obtained when the
tuning condenser.

condenser

is

tuned as follows:
18

91

There are several precautions that must be
taken when one calibrates a wavemeter or a
In the
receiving set by means of harmonics.

Subtracting each one of these figures from the
preceding one we obtain

definitely what
he is beating with, for if a single
is missed the calibration will be out.

harmonic
harmonic

must

one

place,

know

too close coupling is used between the source
and the receiver, fractional harmonics will be heard which are difficult to estimIf

14 J

16J

36

47

60

74j

13

9

11

we

1J

2

li

10J

milliammeter lists at about $8.
It is sometimes useful to shunt the
tuning
condenser across a small part of the coil so that
In this
greater accuracy may be obtained.
case the full scale of a i8o-degree condenser may

be

made

to cover but a few kilocycles instead of

several hundred.

Future

articles

84
will

in

this

show more

series

home

for

ex-

which

of the uses to

the modulated oscillator and the heterodyne wavemeter may be put.

11

1

sta-

but which in general usefulness surpasses many
other expensive instruments. A plate 0-5

perimenters

And subtracting again
obtain
2

26}

means of broadcasting

The next meter should probably

be a heterodyne meter which may be
equipped with a wo-12 tube and a grid
milliammeter, which will cost about $15,

as the short-wave receiver.

first

calibrated by
tions.

rigid construction, the short leads,

that the heterodyne meter and the short-wave
receiver are tuned to the same frequency.
In

14

Circular 171.
For the home laboratory, the first meter
should be a simple coil-condenser affair
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of oscillations

ate in wavelengths.
For example, it is possible
that the second harmonic of one frequency will
beat with the third of another instead of with
the fundamental.

The

method

of taking data will aid
in avoiding difficulty of this nature.
Suppose
again that our hete-

following

These differences are perfectly regular, showing that
we have not missed any
harmonics on our path from
610 kilocycles to the second
harmonic of 610 or 1220,
and beyond. The line of
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3.

monic of 610

kilo-

cycles

is

Q S
4.

then beat-

set.
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1926
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Now vary

How Crystal Frequency Control
Works,

the condenser of the

Proftssor

heterodyne meter
and note each point

croft

that a
is

new

heard.

we

1

6.

are

picking up the beat
between the correct

harmonics there
'ie

,

More-
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will

FIG.

approximately
With the

aid of the oscillator

of various coils

may

shown

in

15
this photograph, the characteristics

be determined before they are included in a wavemeter

CAST,

BROAD-

page 708,

April, 1926
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sistance

How

Your Filament Rheostats Value May Be Altered to Accommodate New
Tubes Combining Fixed and Variable Condensers to Qive a Required
Capacity The Range of the Accompanying Charts May Be Extended

HOMER

By
RESISTANCES
or

Two
calculation

have long been

charts

in

use

engineers for the easy
solution of mathematical for-

among

ALIGNMENT

mulas.
By their means, difficult calculations are avoided.
The drawing of one or

two straight

with a pencil and a ruler
is the only effort necessary to arrive at an
answer when such charts are utilized, and
that answer is more likely to be correct
since the possibility of numerical errors is
lines

A knowledge of advanced
mathematics is not at all necessary. In the
March, 1926, number of RADIO BROADCAST,
such a chart was presented by means of
which the reader was enabled to design a
eliminated.

single-layer inductance coil to cover a given
frequency range with a given size of tuning
condenser.
A wavelength-frequency conversion chart appeared in the February,
In the present
1926, RADIO BROADCAST.
article charts have been further applied to

the solution of resistances in parallel and
Additional charts
dealing with other problems in the design

of capacities in series.
of radio apparatus

and receivers are now

in

It
is
preparation.
suggested that the
reader preserve these charts for future reference.

When

resistance units, such as rheostats,
leaks, coupling resistors, are con-

grid

nected together in series, the resultant resistance of the combination is the sum of
the individual values. Thus, if a rheostat
or grid leak is found to be too small, and
the correct size not available, the required
additional resistance may be connected in
series with it.
But when they are connected in parallel, or shunt, an entirely
different relation holds.

sistance

is

then

less

component, and
sistances,

is

The

resultant re-

than that of any one

the case of only two regiven by the formula:
in

DAVIS

S.

charts are presented for resistances
based on the above formula, the

in parallel,

A, covering the range of 5 to 100 ohms,
the second, B, 100 to 10,000 ohms. Their
correct use is best illustrated by working
out one or two examples. Suppose that
first,

two rheostats, one of 30 ohms, the other
10 ohms, are at hand, and it is desired to

know

their resultant resistance

when con-

Draw

nected in parallel.

a straight line
between 10 on one outside scale of Chart
A, and 30 on the other outside scale; the

when
ra

,

tue

R =

the

7.5

ohms

To

in this case.

find

the

shunt

across

bring

it

draw a

resistance

of

this

be reduced
another.

in

in

parallel.
By
property, a resistor

value by shunting

it

r,

vir-

may
with

also be connected

in series or in parallel

to obtain

any

desired value of capacity, but here the case
is reversed from that of resistance units.
That is, if two or more condensers are in

added to obthey are connected
capacity is then less
than that of any one of them, and in the
case of only two condensers, is given by the
formula:

parallel, their capacities are

tain the resultant; but
in series, the resultant

an

down
line

existing
to any

where
to

necessary
resistance

desired

to
size,

from the known value on

an outside scale to the desired resultant
value on the center scale, and continue the
line to intersect the other outside scale,
reading the answer at this point. The
range of either of these two charts may be
extended by considering the values on each
of the three scales as multiplied by some
constant.
For instance, if the values on
Chart B are multiplied by 1000, the range

then will be from 100,000 to 10,000,000
To take
ohms, or o. to 10 megohms.
an example, the resultant resistance of
a 5OO,ooo-ohm
(0.5
megohms) and a
i

i

,ooo,ooo-ohm

(i.o

megohm)

resistor

in

be found by drawing a line
between 500 and 1000 on the outside
scales, the intersection with the center
scale at 330 giving the answer as 330,000
ohms (0.33 megohm). In extending the
range of a chart in this way, the reader
should be careful to use the same multiplier
parallel

on

all

may

three scales.

Resistance units are coming into more
extensive use every day, some of the more
recent applications being as coupling re-

radio-frequency amregeneration controls, volume regulators in audio-frequency amplifiers, and
voltage regulators for battery eliminators.
A knowledge of how to combine them to
obtain different values of resistance should
be of value to the constructor in avoiding
plifiers,

the resultant resistance and

resistances

CONDENSERS may
^

if

point where this line cuts the center scale
marks the value of the resultant resistance,

sistors, stabilizers for

R=-l!ll-

CONDENSERS

delays and affecting savings in his outlay
of parts.

C2

,

C

is the resultant
capacity, and c,
the various capacities in series.
Charts for this formula are presented,

etc.,

Values in microfarads
again in two ranges.
in micromicrofarads have been plotted
on opposite sides of the scales. To work

and

out an example illustrating
pose that a radio-frequency
to be used which requires
tuning condenser to coyer

their use, sup-

transformer

is

a o.ooo3-mfd.

the broadcast

band of frequencies, and that a o.ooo5-mfd.
condenser is the only one at hand. To use
this condenser would be undesirable, since
it would crowd the tuning toward the lower
end of the scale, and a considerable portion
of the upper end would be unusable.
This
be remedied by connecting a high
grade mica fixed condenser in series with
the tuning condenser to bring its maximum
capacity down to 0.0003 mfd. The size of
the fixed condenser may be found with the

may

calculation chart

by drawing a straight line
from 0.0005 on an outside scale through
0.0003 on the center, or "resultant," scale,
and extending it to meet the other outside
this point indicates 0.00075 as the
If
required size of the fixed condenser.
this size is not available commercially, it

scale;

may be made up by connecting together a
0.00025- ar>d a o.ooo5-mfd. condenser in
To take another example, it is
parallel.
desired to know the resultant capacity of a
0.00025- and a o.ooo5-mfd. condenser in
series.
Connect these values on the outside
scales and read the answer, 0.000168 mfd.,
at the intersection with the middle scale.
The ranges of these charts may be extended
by the use of a suitable multiplier as was
done with the resistance charts.
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and Constructional Details of an Amplifier Operating from the 110Volt Mains Which Delivers Sufficient Plate Potential for Use with the New Tubes

Description,

By
rHAT

good audio amThis question has
system?
been argued pro and con, among
radio dealers, in the pages of radio publications,
at
societies
Even
engineering
everywhere.
among the engineers who are engaged in research and experiments to investigate the field
of audio frequencies, this subject is a very
prominent bone of contention.
To classify the audio amplifier systems is not
difficult and each parinput Audio Amplifier
ticular one has very
constitutes a

plifier

definite

Transformer Coupling

H.

LYNCH

As early as September, 1925, the trend toward
better and better audio amplification started
when George C. Crom, in a paper, "Some Re-

marks on Better Audio Amplification" in the
October, 1925, RADIO BROADCAST, outlined the
general requirements for an audio amplifier
system that would not outrageously distort the
signals introduced to an amplifier.
The slight trend has gradually become a landslide as evidenced in the many new contributions
Power Stage
Resistance Coupling

qualifications

which make it a favorite. Those who desire great volume and
fairly good quality find
the transformer style
of audio amplifier entirely

ARTHUR

satisfactory.

Others are more

inter-

ested in the resistance

and

impedance systems of audio amplifi-

cation.

It

is

not the

purpose of this paper
to continue the argument but rather to
describe a type of amplifier which, while not
new or revolutionary,

combines
distinctive

some very
and worth

while features that go

Signal
Input

Loud Speaker
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and patience a
very good looking job

care

the detector of a re-

This necessi-

ceiver.

of correct

the use of high

tates

electrical

be approximated by the individual constructor.

may

transformers
quality
that are designed to
work in the particular

design

stage in which they
are used; that are designed with cores large

The constructional)
features ou t lined-

to

enough

above are clearly de-

prevent

in

picted

saturation effects and

diagram

other

requirements

plifier

that, in

the

signs,

new

de-

his

of

hit

RADIO BROADCAST Photograph

parts with
reason and

the assurance that the

completed

amFig.

be

may

Two

controls and an output jack

step-up transformer,

mounted on the panel

are the only visible parts of

power supply

must not deteriorate at least not too quickly;
they must be so used and constructed as to enable one to pass a high current through them
and have the generated heat dissipated without
injury to the resistance unit or causing a change
in its resistance.

The power supply must be

noiseless in opera-

and should be capable of supplying an output voltage sufficient to apply to the plate of the
tube in the power amplifier, such as the ux-2io
or other power tube.

power amplifier illustrated and described here was built to provide a model
fulfilling these requirements and to provide
additional refinements evident from the description and illustrations.
This high quality power
amplifier device is designed to operate from the

THE

detector of a regular receiver.
The input unit of the power amplifier is one
of the new AmerTran transformers to whose
primary terminals is connected the output of the

U

.1

t

\

The transformer secondary

mfd.

terminals

lead to a high-mu tube whose output is coupled
by resistance coupling to the power tube, the

ux-210.

Three ioo,ooo-ohm units are connected
the plate circuit and a 500,000- and

in series for

5O,ooo-ohm

resistor

return circuit.

are

inserted

The 5O,ooo-ohm

in

unit

the
is

grid
a stan-

dard Centralab variable resistor which to a large
degree controls the volume of the power am-

The
directly

loud speaker connections do not come
frcm the plate of the power tube because

the applied voltage is on the order of some 400
or 500 volts. The effects produced when one
comes in contact with the live side of the power

supply are not over-pleasant and might result in
some injury. To avoid that danger, an output
transformer arrangement effectively iso'ates the
loud speaker terminals from the high voltage
supply, yet preserves the quality of the output
because the impedance of the loud speaker may
be more accurately matched with the impedance
of

the

secondary

coil

of

the

output

trans-

former.

The
of

all

secondary joo-volt
216-8 rectifier
tube. After rectification, the transformer output
is filtered to minimize the pulsations caused by

output

is

rectified

by the

R C A

rectification so that as little

hum

as possible

is

In the conpassed along to the loud speaker.
struction described here no hum could be heard
on the sensitive Western Electric 54O-AW cone.
The filter unit is a General Radio type 366 consisting of

two 3O-henry choke

coils to

which are

externally connected three 2-mfd

plifier.

voltage supply, perhaps, is most difficult
the units to construct, but with a bit of

POWER AUDIO AMPLIFIER-

>-s

AMPL"ER

va-

and:

a

a

detector.

tion

PLENTY OF VOLTAGE FOR THE AUDIO STAGES

vstep

primary

having
riable

job will

AUOIO

in

An AmerTram

unit.

FIG. 2

produce good results.
Where the coupling medium between tubes is
to be resistance units, there are other requirements that must be met. These resistances

f<

shown

seen the arrangement
of the voltage supply-

The constructor can
a

circuit

the

Here also

3.

have been met.

select

the
for

high voltage
lobe Deutschmann condensers arranged as
shown in the circuit. The ordinary run of bypass condensers will not consistently stand up
when included in the filter part of a power
supply circuit, and for this reason it is well to>
obtain condensers designed for the purpose
and which have been tested for 750 or 1000
volts breakdown.
If a larger size of filter condenser, such as 6- or 8-mfd, is procurable it
is exceedingly advisable to place it in the filter
circuit to take the place of the 2-mfd. condenser
shown at the extreme left end of the filter circuit in the diagram, Fig. 3.

Besides furnishing the high voltage for the
two amplifier tubes, the line

plate circuit of the

transformer

-FILTER CIRCUIT

is

provided

J

with

two additional

~ -^jg^- - -

RADIO BROADCAST

226

FIG.

4

Here are various methods

of coupling that
be employed as the
system input in this

may

amplifier,

between
A

and the receiver.

it
is

a
B retransformer,
sistance coupling, C

impedance, and D autotransformer impedance
coupling

windings capable of supplying 7.5 volts each, for
lighting the filaments of the ux-2ioand the2i6-B.

Of
FIG.

course, it is possible to light the filament of
the high-mu tube from a.c.
That involves a
complication in construction with the^probability
that a noticeable hum will be evident in the loud

5

From this right side view of the power supply unit may be observed the
alignment of the various transformers and sockets, etc., on the sub-panel.
The layout closely follows the order of signal and voltage paths as de-

This has not been made a part of the
present layout and here the filament is energized
from the A battery.
By means of a filament
speaker.

scribed in the caption for Fig. 2

circuit jack in the

output of the amplifier, the
high-mu tube filament is turned on when the plug
is inserted and turned off when removed.
By

removing the plug of the cord attached to the
primary of the line transformer from the base
outlet or lamp socket, the high voltage and
filament voltage is simultaneously removed from
the rectifier and power amplifier tubes.
The

FIG.

6

As may be observed from

the photograph to the
the others accompanying, a major
portion of the wiring is located underneath the
sub-panel, presenting a clean non-complicated
appearance of "the works" situated on the top
of the panel.
Below is a self-explanatory rear
view of the unit
left

Photograph.;

LINE TRANSFORMER

INPUT AUDIO

OUTPUT TRANSFORMER

FILTER

CONDENSERS

and

TRANSFORMER

FILAMENT
RHEOSTAT

GAIN

CONTROL

A QUALITY

JULY, 1916
new Brach

switch can well be used for this pur-

pose.

PARTS WHICH CAN
used

the

who

shown

USED

the experimental model

in

parts
ALL
described here are

those

BE

For
readily obtainable.
desire to duplicate the construction

here, the following

list

of parts

is

given

and several alternative makes of parts are

first,

It is absolutely essential in wiring the amplifier
that rubber covered or other good insulated wire
be used.
If
possible, all exposed terminals

should be well taped so as to reduce the possibility of body contact with the high voltage output.
By referring to the illustration, it is possible to

approximate the layout of the model which, since
its first moment of use, has given admirable
results.

In

also listed.

AmerTran, Dongan, General Radio, Thordarson
Sockets

Benjamin, Cutler Hammer, Eby, Pacent

Audio transformer
AmerTran, Pacent,

Jefferson,

Rauland Lyric

Resistance coupling unit
Lynch, Dubilier, Durham,
Grid Control
Centralab, Royalty Clarostat
By-pass and filter condensers

where it is desired to
use the same power supply as a complete plate
voltage supply unit.
for experimental purposes

IN
be noticed,

Sangamo,

Binding Posts
Eby, Fahnestock
Sub Panel Brackets
Radion, Cardwell, Benjamin
Filament Rheostat
General Radio, Carter, Yaxley, Centralab
Output Transformer
General Radio

in

accompanying
It

is

well

will

to

suggest
employ a

construction where a sub-panel is included so
that most of the smaller type of apparatus, such
as by-pass and filter condensers, resistance units,
rheostats, etc., may be mounted underneath it.
Up on top of the sub-panel may be located the

tube sockets,

line

transformer, audio transformer,

resistance-couplers, output transformer

and

filter

coils.
On the main panel which should be
higher than 7 inches, to prevent the tube from
projecting above the top, the volume control, line

choke

top switch and output jack are situated.

the

power amplifier

it

will

a 50 mil milliammeter is placed in
the plate circuit of the ux-2io, that a slight
fluctuation of the meter needle occurs when reif

ceiving strong signals, denoting some distortion.
This distortion can be cleared up by adjusting

the variable grid bias control until the needle
remains constant in its deflection.

To prevent audio frequency currents from
going through this grid bias control, a special
filter circuit is provided consisting of the o.j-meg.
resistance unit and o.5-mfd. condenser.
The
resistance offers

enough impedance to the flow

of audio frequency currents so that the only
path available is through the o.5-mfd. condenser.

An
which the individual
mount all this material, and

possibilities.

this

OPERATING NOTES

Filament Jack
Carter, Yaxley, Pacent
Filler Chokes
AmerTran, General Radio, Dongan Thordarson

There are many ways

up for

type of device by the
National Board of Fire Underwriters.
The model described here serves well indeed
regulations set

OPERATING

Tobe Deutschmann, Dubilier,
Mayo, American Electric

several

a future issue will be- given the actual

specifications and directions for building a power
amplifier unit that meets with the most drastic

Line transformer

constructor may
the photographs

AMPLIFIER POWER SUPPLY

average plate current for the ux-2io

is

25

milliamperes, and if this reading is less even when
the grid bias control is at a minimum resistance
value, this

shows that one or more of the

filter

condensers is defective. Another indication of a
broken down or leaky condenser is in the overheating of the rectifier tube.

ALTERNATIVE

INPUT

COUPLING

METHODS
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is suitable for
impressing on the plate of the first
amplifier tube, which may be of the ordinary
aoi-A type, or one of the high-mu tubes.
The reason for using the three o. i-megohm

resistors in series, instead of a single unit
resistance of 0.3 megohms, is that the

with a
latter

would not carry the current without heating.
This would vary the resistance as the temperature varied.
As a matter of fact, where ordinary
resistors are used for this purpose, their
resistance should be checked from time to time.
simple method of checking this resistance is to

fixed

A

measure the voltage impressed on the plate of
the

first amplifier tube.
Obviously, if the resistance of the units varies, the voltage on the plate
will vary also.
Except for these points, there
is nothing novel about the resistance
coupled
stage, save that it has been found very satisfactory to use a high-mu tube for the first stage

or voltage amplifier.
There may be some discussion concerning the
most advisable system of coupling the first stage
to the detector tube.
Four kinds of coupling
indicated in Fig. 4, A, B, C, and D were tried.
The best results for general use were obtained
from the system shown in A, Fig. 4, where the

one of the new AmerTran De
tube, one having an amplification constant of approximately 20. Other
transformers were tried and satisfactory results
were obtained from a number of them, but the
AmerTran showed up best.
The systems shown in Fig. 4, C and D, being
National Impedaformer and Thordarson Autoformer coupling, respectively, were very satisfactory, from the standpoint of tone, but not
capable of very great volume. Where impedance
or autotransformer coupling was used, it was
noted that a slight gain in volume was brought
about by the use of a high-mu tube.
The best tone quality, but the poorest volume,
was obtained from the resistance coupling artransformer

is

Luxe Type and the

rangement, shown
not recommended

enough volume to

This system is
where more than

in B, Fig. 4.

for

fill

use

size living room
to be required.
In fact,
well be controlled by the

an average

THE

with dance volume

coupling device, which serves the dual purpose
of feeding the output of the first or voltage

Centralab Modulator, in the grid circuit of the
power tube, from a whisper to a roar, the use of a
good transformer and high-mu tube combination
is highly recommended and was found most satis-

input to the power, or current-amplifier
tube, is through a rather unique resistance

amplifier stage into the grid circuit of the power
tube and also reduces the high voltage from the
filter

system to approximately 150

volts,

which

since the

is

volume may

factory.

BROADCAST Photograph

FIG. 7
A bread board layout of an earlier experimental amplifier-supply unit constructed in RADIO BROADCAST Laboratory. One other unit was assembled
employing other parts, such as Dongan line transformer and chokes. Potter condensers, Eby sockets, Jefferson Concertone a'tulio transformer, etc., but
space limitations prevent its being shown here
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PETECTOR COIL

REGENERATION
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THE MODIFIED HAMMARLUNDRO BERTS
Has

chief features a new method of
In this article are
regeneration control.
given the fullest particulars for the necessary
changes.
panel view of the revamped
receiver, shown at the left denotes the location of the various parts employed in the

as

its

A

change

IST.

HIGH RESISTANCE
VOLUME CONTROL

STAGE JACK

Easily -Made Changes

How
Tubes

OUTPUT JACK

Which Bring This

BRENNAN
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'Broadcast

cuits

was found that the substitution of a different form of regeneration in the detector

in

circuit,

the long line of cir-

which have forged to the front
recent months, each one with its

own
claiming

the

Attain Smoother Regeneration Control
How to Add Filament Control Jacks The Final Circuit

Technical Editor,

N REVIEWING

Minute
Using Power

Up to

to

By JOHN
'

Circuit

in

place of

the

variable

tickler

method, would be worth while, in that control of regeneration itself would be smoother

and

also the

special attributes
their due amount of

attention, one

considering

cannot

neglect

very

popular

the

satisfying

Yet,

its

countless users.

looks over this
with others, there

ADDING A NEW FORM OF REGENERATION

the constant urge for improvement, revision, modification, and

is

alterations

slight

to

make

TN MAKING

it

*

better.

RADIO
tory, in
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Laboraexperimenting with the

Some

of

in

the

To

it

The bushon the top of the
bakelitc mounting strip, is removed from the cut-off section
and by means of a j"x 6 machine
screw is fastened at the bottom

shaft

and

its

bearing.

ing, located
RADIO BROADCAST Photograph

FIG.

By means
turns

begin at the beginning,

un-

cutting off that part of the bakelite
strip which supports the

the changes

actual circuit arrange-

is

from its connecting
leads and removed from the
panel. Then the tickler coil and
its shaft are removed by simply

merely consisted in replacing the
dials with ones of a vernier type
while other changes were made
ment.

this change, the

entire detector coil unit

soldered

Hammarlund-Roberts version of
the original Roberts circuit, has
tried out numerous changes with
the idea of improving the circuit.

up by varia-

condenser-feedback regeneration
system, involving only the addition of a small variable condenser of the midget type and a
radio frequency choke coil

when one

circuit, just as

field set

would be eliminated. The
method found to be most successful, and involving the least
number of changes, was the

Hammarlund-Roberts. Built up
around the older famous Roberts
immediate apreflex, it won
proval, and in its present form
is

changing

tion of the tickler coil position

may

I

of a Fahnestock clip attached to a flexible lead, the antenna
be connected in the circuit.
Below is shown the filament
circuit jack for head phones or reduced volume

of

the

mounting

strip.

This
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screw replaces the one
used to hold the coil between its insulated sup-

Now at
port strips.
that end of the secondary
coil
coil at which the

NP

located, a tap is made
thirteen turns from the
is

bottom turn. These

-What

the

AFTER

CIRCUIT: One stage tuned neutralized
radio frequency amplification, de-

CIRCUIT: One stage tuned neutralized
radio frequency amplification, detector (with capacity feedback and
r.f. choke coil), and two stages audio

tector

(with tickler regeneration),
stages audio frequency
The past stage emamplification.
ploys a parallel tube arrangement.
TUBES: Five aoi-A type.

and

two

tration, Fig. 2.

FILAMENT CONTROL: Panel switch.

on

Rheostat
tube filament.

r.f.

control

this

is

or ux-i7i.
VOLUME CONTROL: Variable high resistance shunted across the secondary
of the first stage audio transformer.

Filament jacks,
one in plate circuit of first audio tube,
and one in plate circuit of power
stage.

switch, socket, open-circuit
jack, rheostat, tickler coil, fixed 4ohm resistance, bypass condenser.

Choke

coil,

denser,
stage),

Sj-mmf. regeneration con-

filament
filament

circuit
circuit

FIG. 2
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At the left is shown the
a "before and after" view of the Hammarlund detector coil unit.
The bushing in the
coil before the alteration and at the right after the tickler has been removed.
removed section is re-located at the lower end of the larger coil unit
This

is

mounting holes are "spotted" on the main
panel as illustrated in the sketch, Fig. 3A.
These holes are drilled and countersunk
for

the

into the

jack (ist
jack (2nd

volume control
(variable
resistance of 500,000 ohms).

stage),

coil

^j machine screws which screw
mounting bushings on the coil unit.

To obtain regeneration satisfactorily
with these alterations it is necessary to inUpper Right Corner

of Panel

value of resistance
filament

circuit

in

of

the

the

radio-frequency amplifier
tube or loosen up on the
regeneration or sensitivity

control.

Quality

sometimes suffered when
the former

method was

employed.
and

Selectivity
sensitivity suffered

in the latter.

As a final refinement
volume adjustment,
and also as a tone conthe rheostat and
trol,
for

NEW PARTS REQUIRED

PARTS DISCARDED
Filament

accom-

plished, the detector

ux-H2

FILAMENT CONTROL:

The detector coil may
now be laid aside. A
fifteen - plate Hammar-

When

frequency amplification. The last
audio stage employs a power tube.
TUBES: Three 2OI-A type. Last audio
stage uses either

VOLUME CONTROL:

shaft of the tickler coil.

to accomplish thedesircd
result was to increase the

BEFORE

changes are evident from
an inspection of the illus-

lund midget condenser is
mounted in the hole
formerly taken up by the

Do

Charges Will

229

fixed

resistance for the

radio-frequency amplifier
In
stage are removed.
the audio amplifier cir-
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S
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2nd.AUDIO STAGE

IstAUDIO STAGE

Btl35

tendency to give the amplifier

FIG. 5
changes

parts are: Ci

in

and

C.2,

C3, 0.000065 nifd. a

0.0005

quencies very nearly alike.

nifd;

Listening-in with headphones
before the first audio stage, one

15-plate midget

5 0.006
0.00025 m fd;
mfd;C6, 0.000016 mfd; Ri, 3-6 megs.;
Rz is of 0-500,000 ohms

condenser,

a

"flatter" characteristic, that is,
the amplifier will amplify all fre-

the circuit described
in the text are shown in the diagram
above. The values for the various
All the

4,

finds

there

is

sufficient

volume

FIG. 7

the transformer secondary, thereby aiding its response in more
faithfully and equally reproducing sounds over a major portion
of the audible scale.
The object
of this shunt resistance lies in its

FIG.

How

the coil and

13

fit

into the detector

is

circuit

INTERSTAGE COIL 'WITH

6

choke

This circuit
clearly indicated here.
be used for cross reference with the detector

circuit

may

r.f.

diagram

in Fig.

4

Notice that the detector coil unit in
its new position is on the same plant
and at right angles with the antenna
coil unit.
The regeneration condense!
located in the hole formerly taken up

by the tickler is a 5-plate Hammarlund Midget condenser of 0.000065
1

mfds. capacity

TURN TAP
ANTENNA
TAP ADJUSTER
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IMPROVING THE HAMMARLUND ROBERTS

JULY, 1926
work head phones

to

in a

very

231

CAST Laboratory Information Sheet
No. 12, in this issue. Needless to say,
the output jack too is of the filament
control type so that when the plug

satis-

To make it possible
factory manner.
to change readily from the last audio
stage to the first audio stage required
nothing more than the inclusion of
a jack in the primary circuit of the
first

inserted in the last stage, all the
tube filaments are lighted.
When inserted in the first stage jack only the

same

first

is

At the
stage audio transformer.
time, it was found desirable to
have some automatic means of turning off the last audio amplifier

fila-

ment when the phones were used on
the first stage.
did the trick
into the circuit

employ

this

Filament circuit jacks

and their connection
To
is shown in Fig. 9.

type of jack

in

being

made

to

In the circuit detained, however.
scribed in this article, two No. 105

Carter jacks were taken apart and
the blades rearranged so as to correspond with the blade positions as shown
in the

accompanying circuit diagrams.
With the addition of filament circuit

feedback with choke

RADIO BROADCAST Photograph

STAGE

coil in

the audio

circuit, filament control jacks for first

FIG.

and second audio stages, an approved
volume control, and power tube output. These changes are shown com-

The output jack

for the loud speaker has different control
blades for cutting in and out the filament circuit. Comparison
between the two types of jacks employed can be made by referring to the revised circuit diagram Fig. 5

plete in Fig.

1st
R.F.

amplifier, detec-

The circuit then, in its completed
form, consists of one stage of tuned,
neutralized radio frequency amplification, a detector employing capacity

ob-

the jacks

r.f.

first

accomplished.

the circuit

shown, sometimes necessitates alterations

three tubes,

and

audio stage, are lighted.
For a tuning control refinement,
Na-Ald vernier dials replace the ordinary dials with the result that
sharper and more accurate tuning is
tor

STAGE

TRANSFORMER

DETECTOR

FIG.

5.

500,000

Ohm

CARTER "HI-OHM"

10

Two volume

control

methods are shown
here.
The volume

may

be brought from
value down to

its full

mere whisper.
With this control,

a
135

FIG.

9

Filament control jacks permit the loud speaker or phones to be plugged
from the last stage to the first stage of audio amplification and automatically control the filaments of the tubes so that only those tubes

1st

STAGE

TRANSFORMER

clarity of signal is
also improved be-

500,000

CARTER

Ohm
"HI-POT.

cause with its intelligent regulation overloading is prevented

actually employed to receive the signals are lighted

jacks

it

becomes unnecessary to continue

using the filament switch and by discarding it, the first audio jack may be mounted
in the

switch hole.

The 5OO,ooo-ohm variable resistor, which
may be either the new Carter Hi-Ohm unit
or Carter Hi-Pot unit, is mounted in the
hole previously occupied

by the rheostat.

POWER TUBES FOR THE LAST STAGE

ASA
*

circuit change, one of the
tube sockets in the last audio
removed and its Amperite is wired
final

OUTPUT

parallel

stage is
in the circuit to control the filament of radio frequency stage. Then in the remaining last stage socket a ux-H2 or ux-iyi

tube is employed as a power stage.
It will
be found that the grid-plate shunt condenser for the last stage may be removed
when the power tube is employed.
For the 112 type of tube, at least 135
volts of B battery with 9 volts of C battery
will be found necessary for good tonal
results.
With the ux-iyi, 180 volts of B
battery with 40.5 volts of C battery will
furnish well-nigh perfect tone output.
For detailed information on this tube,
the reader is referred to RADIO BROAD-

'C'

BATTERY

'A'

BATTERY

FIG.
This

is

a diagram of the original

this article

were made.

Compare

B'

I

I

as it was before the changes described in
diagram with that shown on the previous page, and note

Hammarlund-Roberts
this

BATTERY

the alterations

LIGHTNING PLAT BETWEEN CLOUDS
Discharges of this sort produce severe static
which is not heard over very great distances

Where Summer
How

the

Localities

Qenerally Affected

B.

By
thunderstorm

is

How

to

Produce Local

TT

IS almost an open secret that during the summer months, the reception
of radio programs is quite apt to be interrupted by rolling of static in the
loud speaker.
Sensible folk do not criticise radio for this shortcoming of
static, but rather praise the art for its great advance.
They look on static as
^-

along

an annoyance,

certainly, but believe that the presence of an obstacle like
much to the advancement of the art because it gives the

static contributes

its

path, lasting from but a few
minutes, to an hour or more, and

This article by Mr. Dashiell tells a
engineering folk a goal to strive for.
good deal of interesting information about the parenthood of static, particuThe article is authoritative, besides
larly the varieties common in summer.

evidently moving slowly across

being "good reading."

of the Institute of Radio

the country, sometimes for a
considerable distance and again
The approach
but a few miles.

Engineers and also

Society.

places

Mr. Dashiell is a member
of the American Meteorological

THE

.^

EDITOR.
i

__

There

is

a very close and definite
and radio

association between these storms

During
reception conditions in summer.
the approach of a thunderstorm, and while
it is in progress, static interference becomes
so great that satisfactory radio reception
is
practically impossible on an outside
antenna. The static noises die away with

the passing of the storm, but many such
outbursts, due to distant lightning, may be
noted for a number of hours although with

diminishing frequency and intensity.

DIAGNOSIS OF A THUNDERSTORM
a full

nearly
AFTER
weather, with

day of

feels

the first few drops of rain fall
while the wind now suddenly
the same general
shifts into
direction taken by the advancing storm.

The wind

increases,

blowing dust ahead of the cloud,

and heavy

rain

begins to

fairly clear

perhaps a suggestion of

light southerly breezes, a general

calm

sets

becomes very oppressive.
noticeably high. A few
clouds of the cumulus type have been drifting lazily across the sky during the day and,
as the afternoon progresses, they have
gradually increased in size and number until the entire horizon becomes well banked.
The muttering of the thunder from distant
lightning becomes audible, growing louder
and louder, and before long, the entire
lower stratum of clouds may be seen to be
in

and the

air

The humidity

is

advancing rapidly.

Static interference in

the radio set has been increasing greatly
during the past hour or two, and, now, with
the sound of thunder, the static crashes become so loud that the radio should be shut
off and the antenna grounded.
Little gusts
of warm wind begin to blow toward the

advancing storm from an opposite direc-

the storm,

fall

Lightning that has
been occurring sporadically bcfore the rain, now becomes
in torrents.

more frequent and more

the thunderstorm is heralded by several phenomena which usually
follow a fairly well defined order of succes-

of

sion.

The
becoming stronger.
As the
oppressive.
clouds become lower and darker,

tion,
air

few inhabited portions
of the globe that are free from
It may be
this phenomenon.
defined as a storm that occurs
all

Source

FRANCIS DASHIELL

VSIC

THE
locally

Its

known

to everyone, for there are very

at

What a Thunderstorm

Various Types of Lightning and

Static Experimentally

well

Comes From

Thunderstorm Affects the Radio Set

the

and

Is

Static

severe.

This

portion, or the center of

may

continue but a few minutes

or perhaps an hour or more, depending
upon the intensity of the disturbance.
After the greatest period of wind and rain
severity has passed, the lightning diminishes and finally ceases locally, although a
light rain may set in and continue throughout the night.
If the storm passes during
the late afternoon, the clouds will break
away and the rear of the great cumulusnimbus clouds of the storm, with the great
dark rain area beneath, can be seen with

the sun lighting them up from the western
sky, but through which nothing can be seen

except the flashes of occasional lightning.
With the passing of the storm, the lower
atmosphere becomes cooler and drier, the

sky nearly clear of clouds and a pleasant
breeze sets in from a westerly direction.
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Static interference practically diminishes as
the atmosphere clears of all electric prophenomena, although the distant

ducing

still continue to set electromagnetic waves in oscillation which will be
heard in the radio set for some time afternot the sound of thunder
is
It
ward.
that is heard in the radio set, but the actual

lightning will

wave

that

is

the
propagated by

electric

Thunder is
lightning flash.
merely the sound of the air as it rushes in
to fill the space or vacuum made by the

spark,

or

wave will be
passing of the spark. Such a
heard simultaneously with the visibility of
the flash, but ahead of the sound of the
thunder.
Electromagnetic waves travel at
the same speed as light waves, 299,725,000
meters, or 186,000 miles per second, while
sound travels but approximately 1000 feet

per second.

THUNDERSTORM REGIONS

ANNUAL THUNDERSTORM DISTRIBUTION

are certain regions which produce more thunderstorms than others,

THERE

and there are certain weather conditions,
as shown by the daily weather map, favorable to the inception of thunderstorms.
Purely local storms of a sporadic character
may be caused by local regions of warm
air within a high air pressure area and predominating clear sky. These give rise to
local static only, last but a short time, and
seldom cross over much territory. There
are thunderstorms which occur chiefly in

the regions of southerly winds, either to the
southeast or northeast of a low air pressure
area, probably caused by local topographical conditions and consequent upward deflection of the warm surface winds, all of

which stimulate the formation of large
cumulus clouds. These storms have con-

THUNDERSTORM HEADQUARTERS
The chart shows the annual distribution of thunderstorms over the United States. The greatest
number of storms occur in the vicinity of Tampa, Florida, and the least number along the Pacific
Coast. The large number of storms occurring over the Southwest, especially in Arizona and New
Mexico are usually unaccompanied by rain, and are due to hot winds and dust. Storms elsewhere
are accompanied by rain and considerable static, while electrical dust storms give rise to local static
of short duration

siderable static associated with them, not
entirely due to the storm itself, but also
to the meteorological elements of the central low air pressure area to which they are

attached. Some of these disturbances will
be of the nature of a mere thundershower
while others will be intense thunderstorms.
Even after the passing of the storm, static
will exist as long as the electric influence

"low" is felt. The most sethunderstorms occur south or
southeast of a central low air pressure area

of the central

vere of

all

along a line or front of a great mass of
cooler and drier air which is slowly descending from the upper atmosphere and under-

running or

lifting

up the warmer and

moister air ahead of it. Much static predominates, not only from the central low
area itself, but from the mechanical action

Lightning
vigorous air currents.
associated with such storms is very severe
and spreads out- over a large area, affecting
radio receivers over many miles, often a

of the

whole state, or more.
Thunderstorms occur in nearly all parts
of the world, but the number decreases
rapidly as we pass from the equator toward
In the tropics, there are many
the pole.
places that nearly average a thunderstorm
for every day of the, year, while in the
far north but one or two storms may occur
in

course

the

several

of

years.

Fewer

storms occur over the ocean than over land,
and mountainous regions have far more
In the United
than the level plains.
States, the largest number occur over the
Gulf States. In New England there occur
but approximately one-fourth of the thunderstorms experienced along the Gulf, while
at certain Pacific coast sections the proporsmall as such storms are rare.
tion is

very

Let us

now go behind

the scenes and look

into the mechanics of the thunderstorm

the production of

summer

WHERE SUMMER

STATIC COMES FROM

have

POWERFUL LIGHTNING DISCHARGES BETWEEN CLOUD AND EARTH
Discharges of this sort are the source of severe static

which can be heard over great distances

their origin

THUNDERSTORMS
in masses of warm and moist
air rises

and

static.

This
air.
because of convection, cools be-
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WHAT

A LIGHTNING DISCHARGE

IS

TF A

cloud is a thick one, or the rainfall is
quite heavy, the charge may become very
large, and such clouds are likely to be at1

tended by lightning discharges. Eventually, the potential difference between the
cloud and the earth becomes sufficient to
cause an electric spark to pass between the
Again, different parts of the same
cloud, or different clouds, may become so
charged with different kinds of electricity
two.

that internal lightning flashes will result.
Lightning occurring between clouds proba-

bly occurs more often than between cloud

and earth. The air gaps are less with
constant changes in distance between
clouds while between clouds and earth, the
distance may be as much as a mile.
While
appearing to be a single spark, a lightning
flash does not pass from the cloud to the
earth, but travels rapidly back and forth a
number of times, in a time interval of perhaps less than a thousandth of a second.

A

lightning flash is, therefore, an oscillatory
discharge lasting but an extremely short

time and capable of generating a powerful
It has been estielectromagnetic wave.

AFTER THE STORM
Alto-cumulus clouds follow the breaking up of the storm and precede the clearing of the sky. A
fresh breeze and cooler weather accompany these clouds, but little local static will be observed

mated that

at least 20,000

tric current

are liberated in an ordinary
The voltage greatly varies, de-

discharge.

amperes of

elec-

pending upon the length of the discharge.
cause of expansion and therefore reaches a
vapor point, resulting in the formation of
a cloud. Practically, only clouds of the
cumulus family are so built, but they may
become overgrown and the condensation
of moisture is sufficient to cause precipitation.
The cloud has now become a cumulus-nimbus cloud with strong descending
air currents forming beneath it, which push
forward as they reach the earth' and displace the warm air which is ascending and
being condensed into vapor, or cloud, as
above explained. In the region between
the descending cool air and the rising warm
air, a vigorous eddy forms and can be seen
as a turbulent squall cloud rolling along
in advance of the cumulus-nimbus thunderhead. The air pressure rises and the temperature falls when this squall cloud passes
due to the descending cool air, of greater
density, in the rear of the turbulence.
Rain now falls in torrents and the lightning
flashes follow in close succession.
Hail
may fall depending upon the degree of expansion that the rising air passes through,
resulting in a lowering of temperature,

and

come

larger until,

air currents

overcoming the upward

because of the attraction of

Dust particles
gravity, they fall as rain.
serve as nuclei as well as ions, or electrically
charged portions of atmospheric gas. The

number of ions in the atmosphere is by no
means constant as they are produced
through

many

Warm,

causes.

moist air

which, due to convection, is in rapid motion and is highly conductive.
The action,
of the air currents produce ions through
dissociation or the removal of an electron

from an atom of atmospheric gas. Still
again, when moisture is condensed on the
various types of nuclei and rain drops form,
they are constantly broken up or combined
before they fall upon the earth beneath, an
action which divides or increases their individual charges until the atmosphere becomes highly charged. When these raindrops,

as well

as the

air

molecules, are

broken up through impact and friction,
both positive and negative ions are given
off, but whenever a negative ion is given
off, the raindrop retains a positive charge

and

is

believed to bring

down much more

When we

consider that

many

millions of

similar flashes take place throughout the
world every day, propagating electro-

magnetic waves with an electric power that
exceeds by many thousand per cent., that
used by the greatest radio stations, it is
small wonder that static is practically forever present in some amounts in sensitive
radio receiving sets.
Lightning that occurs between clouds
and clouds and the earth is usually zig zag
in appearance.
It
tremendous scale.

an electric spark on a
There are several causes
is

that contribute to give it this shape. The
most general of these are various layers of
different temperature, density

tion

in

the

atmosphere.

and

ioniza-

Refraction

is

and a broken line apsomewhat blinded by the

therefore different

pears; the eye

is

glare, and much of the finer detail is lost.
The electric discharge also follows the lines

of least resistance or from one mass to
another which contains the heaviest ionization and continuity of conductivity.

STATIC IN POCKET EDITIONS

the presence of snow and freezing weather
toward the tops of the clouds. Storms of

of that kind of electricity to earth.
The
removal of one kind of charge from a cloud

EVERY
the development

occur with greatest
vigor when large masses of warm and moist
air are present, during the hottest time of

must leave a charge of opposite kind on the
cloud.
As there are many detached clouds
within the thunderstorm and different

of atmospheric electricity.
The breaking
of a raindrop into two separately charged

the year and the hottest part of the day.
The natural requirements are therefore in

charges arrange themselves along the upper
and lower surfaces of the clouds, through

good accord.

attraction

this character should

In order that condensation
rain begin to

fall, it is

may form and

necessary that some

form nuclei
upon which the moisture can condense or
These nuclei are very minute,
collect.

sort of particles be in the air to

but as they slowly pass through the clouds,
they collect and attract moisture and be-

and induction, many differences
must exist between points in
the atmosphere. They may become zero
in potential

through negative differences in potential,
and they may attain values so large that
a breakdown of the dielectric, or air gap,
will eventually take place and the lightning
flash will result.

meteorological

thunderstorm

is

action

within

and existence of a

incident to the production

gives rise to a minute electromagnetic wave. This may be simply
demonstrated by placing two small sheets
of thin paper together and rubbing them
with a piece of cloth so that they become
Hold them
electrified and adhere together.
over the radio set and pull the sheets

portions

quickly apart. The discharge will make a
loud static crash in the loud speaker.
Other charges of greater value are neutral-

WHERE SUMMER STATIC COMES FROM
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up waves that reach the radio
more before the
storm develops locally, while the waves
from distant lightning may be heard some
ized
set

and

set

at least an hour or

hours before the storm approaches. As a
rule, however, when the weather is such
that thunderstorms will develop in the

the mechanical production
of ionized atmosphere takes place throughout a period of several hours before the
storm and considerable static will be heard.
late afternoon,

Directional radio compass apparatus will
locate the general direction of the region of
static

or the approaching thunderstorm.

Local static in the atmosphere surrounding
the set will have no directional effect on the
In some cases, the increase of
apparatus.
the development of a
storm within a few hours. With the passing of the storm, local atmospheric electricity is cleared from the atmosphere and
static will

foretell

static interferences rapidly diminish.

Small patches or areas of ionized and
positively charged

contact

with

the

atmosphere come into
antenna and are dis-

HOW
A

A

charged, or falling rain drops add their
slight charges to the antenna, so that static
discharges pass into the radio set and pro-

duce these spasmodic noises we know so
well.
Such a method of producing static
may be termed "shock excitation." Other
discharges, between clouds, clouds and
earth, or even between small charged
masses of gas, will generate oscillatory
electromagnetic waves which will be picked

up by the set in much the same manner as
any radio wave. Since these waves are
so similar to radio waves, there is no way
to tune them out as they are propagated on
all

frequencies within the limits of electroThe small amount of

magnetic waves.

electricity necessary to

produce static may
be demonstrated by passing a rubber comb
through the hair and then touching it to
the antenna.
A powerful static crash will
be heard instantly in the loud speaker.
Other kinds of lightning, such as sheet
and heat types, which also produce electromagnetic waves, deserve some consideration

and explanation.
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is applied to the sudden
up of a whole cloud as if a curtain
were suddenly drawn aside to disclose the

Sheet lightning

lighting

bright cloud. The duration is quite long,
a second or two, and usually occurs during
a thunderstorm, or, at least, thunder may

be heard.

It may be a brush discharge
around the edges of the cloud and it may
also be due to the reflection of a flash of

some distance away.
Heat lightning has been applied to the
sudden lighting up of the atmosphere, usually when it is hazy but when no distant
or approaching thunder is audible. This
form of lightning is so indefinite that it is
hard to localize and thunder is never heard.
Considerable static interference will be
heard which is indicative of electric discharges taking place at some remote place.
lightning

In this case, fjirectional radio apparatus

would locate a storm area beyond the scene
of heat lightning.
This form of lightning is simply the reflection on the hazy
atmosphere of a thunderstorm below the
horizon.

THUNDERSTORM LOOKS FROM A MOUNTAIN-TOP

view taken from Mount Wilson, in California, which shows very clearly the composition of a thunderstorm.
The shadow of the advancing clouds may be seen on the valley floor beneath, and the dark cumulus-nimbus
clouds with rain, following from the left. Accompanying static is severe

THe

Listeners' Point
Conducted by

A

Genuinely

we ever expounded our theories conWell, we're
cerning radio novelties?
And for the reason that, more
agin 'em.
often than not, they are merely novel, with
nothing further to recommend them. Tricks,

HAVE

in the long run,

always become boresome and

To elucidate our point one good
uninteresting.
jazz band that consistently plays honest American jazz, well orchestrated and devoid of trim:

New

Type

of Radio Program

the scene in question.
By dint of imagination
he must transfer himself from Peewaukee, Idaho
to Paris, France and mingle with the mob before

Listeners were asked to turn back the calendar
and imagine themselves in the last century.
Then we were informed "this is WGN broad-

quite a chore, and

casting the Kilrain-Sullivan fight by leased
wires from Marion County, Quin Ryan announc-

the Bastille.

Such a jump

is

consequence the illusion of reality is fleeting
In the WON stunt, all that
and hard to capture.
is asked of you is that you forget the date on the
wall and overlook the fact that radio has not
always existed nothing more. You are still,
in

for all purposes of the illusion, seated in your
front parlor before the loud speaker, but the

mental good points that jazz does possess.
In general this is true of every type of proIt is the quality, not the novelty, that
gram.
counts.
You have seen second rate vaudeville
comedians come out with a bag full of tricks and
a stage full of props and yet achieve a complete
The headliner strolls casually on the
"flop."
stage attired in business clothes and, without
even a chair to sit on, brings down the house by

is in

com-

by no means immune to
it.
But it is meritorious only when it is combined with
It can't stand on its own
quality.
pletely, since

we

are

the universal craving for

And

legs.

event, the progress of which you are following,
reality long passed.
first of the series

The

of

"Old Time Prize

Fights" was the famous battle between Jake
Kilrain and John 1... Sullivan for the "championship of the world," the last boxing match
in this country under the old London Prize
Ring rules, which have been superseded by the

present Marquis of Queensbury rules.

The

fight

took place on July 8, 1889, in Marion County,
Mississippi.
Gray-beards among fight fans will
recall how the two stalwarts battered each other
under the glaring sunshine of that hot July afternoon, with Sullivan finally emerging as the victor.

And in a very few minutes we were entirely
ing.
convinced that the statement was a fact. The
familiar murmur of the crowd, always audible
in a sporting event broadcast, could be heard.
Occasionally the shouted remark of some spectamicrophone could be distinguished.
roar from the crowd evidently heralded the
appearance of the fighters, and a moment later
tor nearer the

A

the gong sounded.
Mr. Ryan's excellent portrayal of a frenzied
announcer, all but carried away by the exciteof the match was largely responsible for
Another factor
the effectiveness of the illusion.
was the accuracy of the noise effects; for in-

ment

stance the shouts of the darkies selling corn cakes
and molasses between rounds. No one who
to cut in on the program without
hearing the introduction could have helped
but believe that he was listening in on a sure-

chanced

enough

prize fight.

Other
been

So we
money

the

Jess Willard,
Dempsey as

who

preceded Jack
of

champion

The running

world.

better be utilized in ferreting out
better artists.
let

remembered fracas between
famous colored fighter and

well

expended by program directors in
a frantic search for something
new and different could much

Well,

have

fights in the series

the Sullivan-Corbett

bout,
the Fitzsimmons-JefTries fight, the
Jeffries-Johnson battle and the

that combination, un-

fortunately, is a rara avis.
think that the time and

View

John Wallace

mings, is worth a dozen fly-by-night bands that
are purveyors principally of trick effects and
quite devoid of any understanding of the funda-

the sheer quality of his performance
We do not mean to disparage novelty

of

fights were, in

the

stories of the

each instance, de-

rived from old newspaper reports

that be an indictment

of novelty for novelty's sake. And
now to prove the foregoing statements by citing the inevitable

and from eye witness descriptions
of the scene.

took place

exception: The "Old Time Prize
Fights" that have been heard

The

in

The

re-creation of prize fights,

noble though

from WON constitute, perhaps, the most ingenious program

staging, of course,

the station's studio.

it

may

be,

does not.

lately

we

innovation of the year.

the possibilities of this ingenious
program device. While it would

an
ing

one

that of

recreating

and broadcastas though it were actually

historical event
it

taking place.

There is no kinship between this
and the broadcasting of an historiRadio versions
of the Landing of Columbus and
the Storming of the Bastille, and
so forth, have already been heard.

cal play or sketch.

In such presentations the listener is
asked to imagine himself present at

by any means exhaust

take more thought than we have
the ambition to put in at present
to devise further variations, we are

As far as our listening experience
indicates, the idea is an entirely
original

think,

present

them-

selves after proper research.

Have

sure

MRS.
How's

K.

G.

POLYBLANK, NORTHERN QUEBEC

change on a hot June day? Mrs. Polyblank, shown with
her children near her Northern Quebec home was the principal in one of
the most interesting "human interest" broadcasts of the year.
She had
performed a most unusual act of heroism in plunging from a boat into the
icy waters of Long Lac to rescue a child who had slipped from the moving
craft.
She was awarded the life-saving medal of the Royal Canadian Humane Association. The presentation speech was made by Sir Henry
Thornton, president of the Canadian National Railways, through CNRO.
At the same time, an official of the Society pinned the medal on Mrs. Polyblank, after a journey to her almost inaccessible home
this for a

many would

you any suggestions?
The re-enacting of some important political event, say a coronation
or a parliamentary session might
work. Or a famous trial could be
repeated, making use of the court
stenographer's record. The possibilities are numerous but restricted

by

this

important consideration:

RADIO PROGRAMS
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much

to say about the listener's duty to the
broadcasting station; how he owes it to the
station to send in critical comments as his just
compensation for the entertainment offered

That page now gently

"gratis."

our

rests in

waste basket.
\Ve are sickened unto tantrums by

all

such

talk about the listeners' duties to the broadcast-

The

listener has no duty to the broadBroadcasters are not in the business
for philanthropical purposes.
The Association
of Broadcasters is no glorified Salvation Army.
If their programs are offered "gratis" as a
ters.

caster.

it is

"gift"

as impolite for

to the fact as

day"

programs

"

Blue

from

Mon-

existing in Pompeii in 79 A.D., would have been
all too soon put out of commission by the falling

ashes and the inevitable static to have continued
the holocaust.

Besides,
broadcasting through
in the interest of absolute realism, the announcer
would have to talk in Latin! But the idea is

suggestive.

station advancing the same complaint is bound
to have an affect.
Obviously, a station cannot
afford to ignore letters

business

Programs
from radio listeners is
urged by Officials of the Radio section of

COOPERATION

the Department of Commerce, as the
next step in perfecting radio broadcasting.
The Department has gone as far as it can under
present

appropriations,

the

broadcasters

are

striving to give the fans what they want, and
the industry itself is improving both transmitting

its

customers when

is

W.

visor

them

D. Terrell.

what they

The

on

effect

the

station's

manager's private secretary

will

policy.

The

not immediately

rush into the boss's sanctum sanctorum waving
the letter about and shouting, "We just got a

note from Timothy Doe out at Oshkosh and
he says he doesn't like sopranos! Shall
go
I

them

all?"

probably be received by a prowho will glance through
its contents as quickly as possible and enter them
concisely on an imposing looking form drawn
up by some inspired statistician. But such a
letter will

fessional letter opener

procedure,

more impersonal,

if

provocative of results.
letter-reader's

For

book entitled

if

"

is

likewise

more

the column in the

Dislikes

Sopranos"

reaches a dangerous length the program director
will be promptly advised, and in the interest
of efficient business methods soprano's voices
will

be heard no more from that station.

tell the
not enough of

this

is

unnecessary; others

desired only for the publicity value to
broadcasters, while many will admit that they
that

it is

gestion, urging that fans assume the responsibility which rests upon their shoulders and let

the stations know whether they like a program
or not and why.

country there are no fees charged for

ment

offered.

The paragraphs above are from a Washington
The second
bulletin, and we heartily endorse it.
page of the bulletin, continuing the subject, had

as

do

dividual listeners, but the cumulative effect of
all our program correspondence gives a sound
indication of the trend of public opinion.
The mail, as it comes in each day to the Program Correspondence Department at the central
office at Savoy Hill, is carefully sorted after
perusal, there being three main groups into which
letters fall, viz.: (i) Criticism; (2) Appreciation;
d) General the latter term including

and

letters
fact,

of inquiry,

any

letter

request,

which

calls

suggestion,
for

or,

in

some kind of

reply.
It is impossible, and in most cases it is not
desired, that a reply be sent to postcard messages
of appreciation; similarly, letters expressing enjoyment of an item, artist, or program can only
be briefly acknowledged by card.
All other
letters, however, dp receive considered answers,
and in cases of criticism a real effort is made to

explain to the correspondents the reasons which
caused them to complain; and in some cases, if a
matter is brought to light which should be
remedied, steps are taken to avoid a repetition
of the trouble.
A daily precis of this correspondence is prepared and circulated, not only to members of the
Program Board, who are responsible for the construction of the programs, but also to other
officials who are directly concerned with program

"read, marked,

learned,

and inwardly

digested."

but yet seem unwilling to fulfill the requirement
of reporting frequently to their favorite station
managers what in their opinion is good and also

are pleased, disappointed, or peeved at entertain-

Company

uses such a system of
In
their
own
correspondence.
stations

I

indeed

listening-in and no taxes for owning and operatSome fans appreciate this,
ing a receiving set.

what seems bad or poor.
By an accumulation of reports from near-by
and distant points and only through such returns station managers can judge whether or
not programs are getting over; whether the fans

Broadcasting

This precis shows in detail all apbuilding.
preciations and criticisms of program items,
and, in the case of the latter, the actual letters
of criticism are also circulated.
Requests and
suggestions of a general character are also noted
on the precis, whereas those of a specific nature
are sent to the individual departments concerned.
Listeners should realize that their letters are

are too lazy to send a telegram, letter, or postal.
However, Mr. Terrell is very serious in his sug-

In this

British

tionary

report on programs.

Some may think

The

many American

Of course, it is not practicable to build programs in absolute accord with the views of in-

fans don't

like; at least,

She conducts
KOA'S newest afternoon broadcast attraction for
women microphone snapshots of human nature

newspaper columnist.

cataloguing
words:

and receiving apparatus, but the big thing remains undone, according to Chief Radio Superstations

CYNTHIA GREY
A Denver

its

The

Radio

from

entirely dependent upon pleasing
customers.
Of course, the writer need not imagine that his
letter is going to have an immediate and revoluits

fire

Ways

attention

remind Aunt

station to your neighbor is not going to
improve matters a bit; whereas a letter to the

suggested that the destruction of Pompeii would
make a thrilling subject for such a broadcast.
The catch is that a radio station, conceivably

of Improving

call

punk

KNRC

could the event (if radio had existed at the time)
have been broadcast by ordinary means? For instance: an acquaintance whom we consulted

Painless

them to
for us to

Susan that we gave her a pair of stockings last
Christmas and she ought to be crashing through
with a necktie for our birthday.
We join in urging the fans to send communicados to the broadcasters, not because they
owe it to the broadcasters, but because they
owe it to themselves. For truly, cussing out a

ALLAN W. FAIRCHILD
Originator of the

would be

it

What Radio

is

Like in the Far

West
NORTON

H.

PAYNE

Organist of the Capitol Theatre, Montreal,
heard through CKAC.
When a popular en-

microphone and gives a special
number which has been requested by 500 fans,
arrangements are made with a local phonograph
record manufacturer and one of these two numbers are registered via CKAC through the recordA program
ing laboratories of the local firm.
by Mr. Payne was the first to be so recorded
tertainer faces the

DX conditions as unsatisfactory as
they have been the past several months
it has been difficult to get a comprehensive idea of what goes on in the great open spaces
west of the Rocky Mountains. Accordingly we

WITH

have solicited the opinion of Mr. James L.
Marshall of the Seattle Stai concerning Pacific
Coast programs and he has the following to say:
"The Pacific Coast program still is in the song-

RADIO BROADCAST
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and-dance stage of development.
1 runs largely
to impassioned announcements by sopranos,
altos, bassos tenors and mixed quartets that
they want to be like a tree, as per the Rasbach
ode; to appeals by male duets to 'Remem-bah!'
via Irving Berlin; to talks on the care of the
hair and scalp, by lady beauty-parlorists; to
details of what's what on the public market
stalls; and to renditions on saxophones, oboes,
clarinets, ocarinas, pipe organs, and musical
saws of 'That Certain Party.'
"There has been lately, a tendency to cater
1

to

women

listeners

by putting various women's

clubs and federations on the air for afternoon

and

a step in the right direcprograms
tion.
But a comprehensive plan for taking radio
out of the primary class and making it intelligent
still

this is

seems lacking.

"The

West

still

is

the bane

of studio managers.
Very few of them have
been 'sold' to radio; hardly any of them realize
what radio is all about. They insist on frequent

comprehensive announcements of their
names, location, bargains, stock in trade, slogan,
and business ethics, if any. And they cannot
be convinced that this wins them, not good will,
but a turn of the dials to another station.

and

intelligent

Washington and Oregon, and the
University of Montana, are running three-timesa-week courses, appealing generally to farmers,
But they are small
fruit growers, and stockmen.
colleges

in

stations, generally run as an appendix to a department, and are not very effective. Neither

do

their courses appeal to the city radio fan,

who
"

is

But, even so, radio is producing some new
ideas on the Coast.
One studio, operated by

KTCL, the north coast's largest station, has tried
to visualize for its artists and speakers, their
audience.

"Hanging

managers of studios are

doing missionary work, trying to

instill

into

minds the idea that radio is merely
an nth power extension of the Chautauqua. But,
up to now, they have had little success.
"One coast station and one in the Rockies have
adopted the Chautauqua idea and the results
have confirmed its success.
But while KGO at
Oakland, and KOA, at Denver, really offer popular education, a score of other stations do no
advertisers'

good for themselves or anybody

else

by insisting

I

*tj4

SEP

OH

KOV

Ml JtM

19.000

J8.000
I7.0OO

K..OOO
15.000

M.OOO
12.000
12,000
11.000

9.OOO
6.0OO
7.00O

V

6.000
5.OOO

1000
J.OOO

in

the studio

man's

a large photograph
wife, with her babies. Printed
is

2.0OO
I.OOO

matter, with the picture, says: 'This is Mrs.
It
So-and-so, living at 1000 Blank Street.'
goes on to tell who Mrs. Smith is; what she likes;

and what she does; what her husband is, does
and likes a family history in short. And the
end of the story says: 'You are a guest in Mrs.
She
Smith's home while you are on the air.

HOW THE

STATIONS
chart showing the quantity of letters addressed
to the various stations of the British BroadcastThe
ing Company during the last two years.
chart is reprinted from a recent number of the

Radio Times

your "average listener." Broadcast for her.'
Never an off-color song or story goes out on the

would

over that station.

"Eastern studio managers

be surprised
to know that time over some thousand-watt
Western stations may be bought for as low as
$10 and $15 an hour, contrasted with the hundreds of dollars for the same privilege in the East.
"
But the Western audience is scattered, not
concentrated. The broadcaster who gets 200
The
letters a day counts himself successful.
will

average audience, except for outstanding events,
Perhaps 10,000
probably never exceeds 15,000.

BRITISH WRITE THEIR

A

is

air

JY

20.000

IOOOO

largely in the majority.

of a working

advertiser in the

"Some

that chatty talks about hair restorers, patent
budgets and the history of pants pressing and
general laundry work are 'educational.' State

JULY, 1906

be

a

better

figure.

KGO'S

Monday

'educational night' broadcast and the weekly
dramatic broadcast of well-known plays from
the same station, generally are conceded to have
the biggest audience west of the mountains.
"While the problem of the Eastern fan is to

separate stations, the problem of his Western
brother and sister is to get distance.
He

not bothered particularly by crowded dials,
but he demands a receiver that will give him
loud speaker volume at 1000 or 1500 miles.
"Congestion is rapidly becoming a problem
is

in the

West, though California, at the last count,
had 62 stations, most of them on the air every
The same state has more 'religious
night.
stations' than any other.
Some of the 'revival
broadcasters' even run to church orchestras,
putting popular selections on the air.

"The coast fan, as a rule, is not luckily situated
for Eastern or Midwestern reception.
Much of
the coast is in a 'radio shadow,' cast by the
Nevada, the coast range, the Cascades or
Thus, wjz, with enormous power,
is scarcely ever heard with any volume west of
the ranges.
Yet Mexico City stations, with
one-hundredth of the power, come in with loud
speaker volume on the average set on a good
North and south the coast fan gets good
night.
reception; east and west it's 'not so good.'
Sierra

the Rockies.

"Reception of Japanese stations

is

becoming

common; Alaskan

fans are reporting reception
of a few Australian stations; and Honolulu comes

with fair regularity on the crowded logo-kc.
(275-meter) band.
Incidentally, those fans who
want to log the Japanese stations have to stay
up until 2 and 3 A.M. to do it. The Orientals
in

when most coast folks are getting up
"In entertainment, in technical excellence of
broadcasting, in educational features, the West
coast fans still have much to be desired.
They

sign off just

are learning, however, that a well-modulated
5OO-watt station is to be preferred to a badly
operated 5Ooo-watter; they are coming to realize

that programs

may

be vastly improved, and

demanding the improvement; and they are
coming to know some of the difficulties of broadare

But there are still no fighting radio
clubs on the coast, as in Chicago and Eastern
'Silent
cities.
nights' are conspicuous by
casting.

WEAF BROADCASTING THE "OPENING GAME OF THE SEASON"
Graham McNamee at the microphone, which is equipped with the private little invention of the
WEAF technical department, designed to prevent the speaker from coming too close to the microphone in a moment of excitement and causing the system to overload. At McNamee's left is George
McElrath, a field or "outside" operator. The scene is the Polo Grounds, New York, the game is
between the

New York

Giants and the Brooklyn Dodgers

absence.

Definite

cleaning up of power-line
is a hit-or-miss proposi-

and other interference
tion as yet.

"Radio
is

in

the West, for the greater part,

primitive."

still

THE VETERAN EVEREADY HOUR
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Educational Broadcasters Association

UST
I

how broad minded we
we think most educational broadis the bunk
we here record the

for

casting
that

fact

an

association

of

educational
The Uni-

broadcasters has been formed viz:
versity Association of Broadcasting

A

Stations.

considerable expansion of educational broad-

casting is contemplated under the direction of
Dr. C. A. Culver, Carlton College, Northfield,
Minnesota, and J. C. Jensen of Nebraska

Wesleyan University.
tion at the time

we

Members

of the associa-

write include the following:

WHA, University of Wisconsin, Madison,
Wisconsin; WEBW, Beloit College, Beloit, Wisconsin;

WEAO, Ohio State University, Columbus,

Ohio;
KFMX, Carleton College, Northfield,
Minnesota; woi, Iowa State College, Ames,
Iowa; WKAR, Michigan State College, E. Lansing,
Michigan; WMAZ, Mercer University, Macon,
KFMR,
Georgia; and
Morningside
College,
Sioux City, Iowa.
Also WBAO, Millikin University, Decatur,
Illinois; WPAK, North Dakota Agricultural ColAgricultural College, North Dakota; WHAD,
Marquette University, Milwaukee, Wisconsin;
WEW, St. Louis University, St. Louis, Missouri;
KUSD, University of South Dakota, Vermilion,
South Dakota; WTAW, Agricultural and Mechanical College of Texas, College Station, Texas.
And KFUT, University of Utah, Salt Lake City,
Utah; KWUC, Western Union College, Le Mars,
Iowa; WABQ, Haverford College Radio Club,
lege,

Haverford, Pennsylvania; KFDY, South Dakota
State

Miscellany

to demonstrate

are

^

Broadcast

Formed

College

of

A.

&

M.

Arts,

Brookings,

South Dakota; KFMQ, University of Arkansas,
Fayetteville, Arkansas; wsui,
University of
Iowa, Iowa City, Iowa; and wcuw, Clark
University, Worcester, Massachusetts.
Also, WCBH, University of Mississippi, University Postoffice, Mississippi; KFJM, University
of North Dakota, Grand Forks, North Dakota;
KOAC, Oregon Agricultural College, Corvallis,
Oregon; KFKA, Colorado State Teacher's College,
Greeley, Colorado; WGBX, University of Maine,
Orono, Maine; KFHA, Western State College of
Colorado, Gunnison, Colorado; and KWSC, State
College of Washington, Pullman, Washington.

A

RECENT

survey
the field of
radio entertain-

of

ment features reveals
the fact that the
"
Eveready Hour" is
the "veteran" of them
all

in

point of

regular

and continuous service.
This weekly broadcast
program first went on
the air on December 4,

From that time
1923.
on, without exception,
each week has had

its

"Eveready Hour,"
station

through

WEAF

and, since early in 11)24,
a gradually extending

network of stations
scattered throughout
East and Middle
West. There are conbroadcast
temporary
the

which began
about the same

features
just

time as the "Eveready
Hour," but none of
these others has had an

unbroken run.

The

"Eveready

Hour," in its earliest
days, however, was not
the same type of
broadcast program that
it is to-day.
It began,
like most other feaas a
tures,
program
of more or less miscellaneous
Slightly

numbers.
less

than

a

CHARLES WOLD AND HIS MUSICAL GLASSES
The

glasses are arranged in the manner of a regular musical keyboard.
There are 52 perfectly tuned glasses of all sizes and shapes, each of which
correspond to the notes of the scale.
By moistening his fingertips, the
player is able, when striking the glasses, to effect a really sweet tone and
has managed to play the most difficult of the more popular classical comHe has played from a number of New York broadcasting
positions.
stations

year after

its debut, it began its present type of
program which has come to be known as the
"continuity" radio program a sort of radio
scenario which tells a story with a combination
of music and the spoken word.
The first of
these "continuity" programs was broadcast on

November 10, 1924. on
Day and the story was

the evening of
of Armistice

America's part

in

the eve
that of

the World War.

WHAZ we are indebted for a "Jokeless
Minstrel Show."
We have heard jokeless
minstrels before, but this differed in that jokes
were not even attempted. The program was

TO

put on by the Delaware and Hudson Railroad
Car Shop employees' chorus and orchestra who
have been heard before from this station.

Why we

thought we'd die! At Ford
(WLS) arguing as to whether or
not the windmills on farms are there to cool off
the cows.
And probably of the whole five
minutes' discussion not a single sentence would

LAFF?
and Glenn

seem funny in print.
humor?

Perhaps that's the secret

of radio

HP H E New
1

York Edison

be on wjz
New York.

AT KGW, PORTLAND, OREGON
Herman Kenin's Multnomah Hotel dance orchestra, an excellent organization which plays two
programs a week from the Oregon station. Speaking purely as an amateur, the photograph seems
to indicate that there are

enough musical instruments on deck to supply a couple of other orchestras

is

now

hour, which used to
being heard from WRNY,

of our pet peeves is the practice of
stations of setting some ham

ONE
multitudinous

to belaboring the studio organ whenever a lapse
occurs in the program. The reason doubtless is
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W OAW
fourth
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celebrated

its

birthday

re-

cently with an ambitious pro-

A

gram.

musical-dramatic

exposition of the history of
the United States (announced
as a pageant!)

an

was heard

continuous

hours

eight

broadcast.

in

Twenty-three

involving the outstanding incidents of American history were presented.
episodes

W

E ARE informed by
V V WTAM that a new dein

velopment

is

programs

"These programs are planned and worked out by Alice
M. Keith of the Music Appreciation

Department

of the

Board of Education and were originally
planned for Cleveland schools.
Schools all over Ohio, Michigan, Illinois, Indiana, Kentucky, and Pennsylvania are
Cleveland

THE CLICQUOT CLUB ESQUIMAUX QUARTET
Heard during the weekly program sponsored by a national adverThe Esquimaux are heard through WEAF and a chain of
tiser.
stations every Thursday evening from 9 to 10
that the station

is

entitled to be

on the

air at

that time and intends to assert that right whether
The result is inor not for any good cause.

evitably popular music of the rag-time variety,
for which, moving picture theaters notwithA
standing, the organ was never constructed.

"Hot Mamma" tune played on the organ is
not lacking in similarity to a scarf dance as
executed by an elephant.

recognizing the value of these
programs in their school cur-

riculum and the station is receiving many favorable and complimentary
reports on the value of the programs to pupils

The music

in public schools.

best

procurable,

Cleveland

given

offered

by members

Symphony Orchestra and

is

of the
of

the

other artists

of the highest talents."
at

WTAM'S transmitting apparatus is now located
Mentor, Ohio, about twenty miles east of

Cleveland.

We

time.
this

program,

ONLY
radio

made more use of. A concert by the Bruno
Labate Wood-Wind Ensemble recently heard
through wjz proved to be one of the least radioy
programs we have ever heard. The illusion of
being in the same room with the orchestra was
almost complete.

YOU
IFgest

like a story with your music, we sugthe series of musical dramas based on

famous composers' lives as produced by Mr.
Dailey Paskman, director of WGBS. The first
of the series was a dramatization of the most
interesting moments in the life of Ludwig von
Beethoven.
It was compiled by Mr. Paskman
from a study of the biographies, letters, and
music of Beethoven. Several characters were
introduced and, of rather more importance, a
symphony orchestra played selections from the
Similar dramatizations of the
Chopin, Schubert, Wagner, and others

nine symphonies.
lives of

are scheduled.

WBZ

show

In previous years

and not by remote control, the station
exercise complete authority over the
are working in the right direction,
cannot reach the goal as fast as many

We

listeners

would

like."

cannot
music.

but

we

of our

has broadcast

at Boston, but this year secured a special studio

by omitting non-musical
was made more suitable for the

performance which,
air.

radio

minstrel

can

re-

ceive.

pERHAPS
'

the

best

weekly program on

the air during the past

was

the sounds of the orchestra, but it is certainly not suitable for broadcasting.
"It must be remembered, however, that the
radio audience represents every conceivable
variety of tastes, and also that until all the programs are broadcast direct from the studios,

WBZ

from the stage of the opera house

most tangible tribute a

"What we really want to do is to eliminate, so
far as possible, the kind of music which is nothing
but a riot of noise, in which the melody is so
trivial as to be practically not there at all, and

come

direct

record people which, we
suppose, constitutes the

spring, certainly the best

result of noth-

recently
offerings.

phonograph

by the

yet the person who objects to discords in a
dance orchestra would not find any fault with
the same sounds in Richard Strauss.

more than the desire to make a racket.
Such music is possible when one is actually
dancing, and the noises of the hall help to over-

heard

excellent

College Combined Musical
Clubs under the direction of Edward Bouvier
was heard in a two-hour program presenting a
6o-man chorus, a 40 piece orchestra and a saxophone sextet. The principal song hits and
orchestral numbers from the twenty-eighth
annual Tech show were heard on another

stage business,

which the dissonances are the

proved

The Holy Cross

"Who'll be the papa?" is incomparable, and
After
their side remarks are actually funny,
only a few months on
the
have
air,
they
already been captured

ing

organizations

college

TWO
through

weighty to-bob-or-not-to-bob problem. Nevertheless the director of wcco, in a memorandum
sent to all those who share in making up the
musical programs of the station calling upon

in

available, ex-

than any other type of instrument they could be

THE

forms of syncopated dance music, although
Beethoven knew and used the trick more than a
hundred years ago. To another it means rhythm
without melody, though Beethoven (again to
quote a classic example) put what is practically a
kettle drum solo into one of his symphonies.
To a third it means clashing dissonances, and

made

well

this

them to cooperate in holding down the amount
of jazz, managed to make some sage comments
on the subject:
"One trouble is that no two people agree as to
what constitutes jazz. To one it means all

still

exclusively of wood-winds.
Considering the
fact that wood-winds reproduce better, probably,

occasion.

AMONG

is

it

two or three times have we heard a
concert by an orchestra composed

the best of radio's harmonizers are
Correll and Gosden of WLIB and WON.
Their singing of a little ditty having to do with

ever present jazz vs. "classical music"
controversy presents as juicy opportunities
for talking a lot and saying nothing as the

if

tended, westward by wire.

being put on Tuesday and
Thursday mornings beginning
at 8:45 Eastern time for the
benefit of public school pupils.

as has been suggested from time to
hope that another season will see

inverted

if

time-hallowed

reputhe criterion,
that of the Boston

tation

is

Symphony Orchestra as
broadcast by WEEI from
Symphony Hall during
the

regular

Saturday

concerts. Unfortunately WEEI doesn't
night

penetrate very far into
the hinterlands, so the
full value of this note-

worthy feature was far
from realized. WEEI is
on the WEAF circuit and
this seems by all odds
the best instance where
the

direction

circuit

might

of
well

the

be

FREEMAN

F.

GOSDEN AND CHARLES

J.

CORRELL

These grinning subjects are two harmony singers often heard from
WLIB and WON. During the short time they have been on the air, they
have established themselves thoroughly
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By H. MELCHIOR BISHOP
PARAPHRASING
writer

who began

famous
on

that

his discourse

To do
and

this, let

"Snakes

struction of the

flat

common

in
Ireland" with the
statement that there are no
snakes in Ireland, the author will begin
his discussion of "Lightning Arresters"
with the declaration that there is no such
So far,
thing as a lightning arrester.
nothing has ever been found which could
"arrest" lightning, or even slow it up, because once started, it has that pronounced

"go-getter" quality which always succeeds.
In the case of lightning, the success is
often disastrous to the nth degree.
So the term "lightning arrester" is a
misnomer. Yet the device called by that
name has a very distinct utility in protecting the radio set from injury by lightning.
In fact, it protects the entire building, for
there is no better lightning rod installation
than a properly erected antenna, grounded

us

first

refer to Figs.

I

which show the principles of con-

2,

two types of arrester in
shows the air gap type,
shows the vacuum gap, or

use.

Fig.

while Fig. 2

vacuum

type, as

I

it

is

often simply called.

There are other types of lightning arresters
in use, such as the horn gap and saw tooth
type, but due to their bulkiness, and to the
fact that no circuits of great currentcarrying capacity are to be protected, they
are rarely used in radio receiving work.
Of the two types in general use, there are

many

and practically

variations,

these are good

if

all

of

HOW THE ARRESTER WORKS

WE

end of a

receiver.

to Fig. 3, which shows
an air gap type of lightning arrester
connected to the radio-frequency input

Suppose a

signal to

be

through a suitable "lightning arrester."
The word "grounded" in the previous
sentence, gives us our first real key to the
actual

The

action

device

is

of

the

lightning

arrester.

really a condenser of very

low capacity which

is connected in some
manner across the antenna and
ground posts of the set and which could
be more accurately termed a "protective
condenser."
It is not, of course, located on

set,

but

is

the arrester, its tendency to by-pass radio
frequency currents is so small as to be
negligible,

and due to the

infinitesimally

low voltage of these currents, they cannot
possibly
age, high

jump the

air gap.

A

high volt-

amperage charge, however, which

would be capable of injuring the set, tends
to jump the air gap between the terminals
of the arrester (this gap is usually about
Let us see
o.oos-inch), and ground itself.
why this is so, and how this operation
protects the set and operator from injury
by lightning.

it

tends to

arrester

due to the fact that the partial vacuum
which is maintained in this type reduces the
discharge resistance between the points.
"It is all very well," you say, "to
drain off ordinary high potential atmospheric electricity in this manner, but what
has all this to do with actual lightning
protection?" To answer this question, it
is necessary to ascertain what lightning is,
and what causes it.
Lightning

FIG.

The

air

G,

is

I

gap arrester.
about 0.005

The

air gap,

inches

wide

usually placed at the point

where the lead-in enters the building, and
preferably on the outside of the building.
Due to the extremely low capacity of

jump the short gap in the
and ground itself, without causing
any more effect on the set than a loud static
crash which will possibly drown out the
signal for a moment.
Though the length

of

impressed upon the antenna; the radio-frequency current is too weak and low in
voltage to jump across the points which
form the gap in the lightning arrester, al-

though these points, as stated above, are
usually only about five thousandths (0.005)
of an inch apart.
The area of these points
is

so small that their condenser or capacity
is practically nil, hence there is no

effect

path for the signal except that through the
antenna coupling coil and thence to
ground. The set is therefore actuated by
frequency current, and a signal
produced in the telephones or loud
speaker, as the case may be.
Suppose now
that a high potential atmospheric electrical
this radio
is

is

a discharge of extremely high

potential atmospheric electricity, and is
really the breaking down of the dielectric

suitable

the

always erratic and fluctuating in character,
therefore the antenna coil of the set exerts
a powerful choking action upon them, even
though the inductance of this coil is comFor this
paratively very low in value.
reason, and due also to the high voltage
nature of the discharge, the major portion

of the gap in the vacuum type of lightning
arrester is greater, its action is identical

properly constructed.

NOW turn

discharge takes place, and is picked up by
the antenna. Such discharges are almost

of a huge condenser, in which the storm
cloud is one plate, the earth the other, and
the intervening atmosphere is the dielectric.

During, and just before a storm, this charge
gradually builds up, never attaining its full
If, then, a grounded
potential suddenly.
conductor projects into the storm cloud, or
even, as is the case with most antennas,
comes close to it, the effect is to prevent the
building up of this charge to the tension
necessary to cause a breakdown of the intervening air strata, and hence, that particular spot

ever, visited by lightthen, of a properly
grounded antenna, is that of a lightning
rod, but, due to its greater collecting surface, the result obtained is more completely

ning.

is

The

efficient,

rarely,

if

effect,

offering

from lightning.

unequalled

protection
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CARE AND INSTALLATION
lightning arrester is a
very necessary and useful piece of
equipment, it may in rare cases be the
cause of poor reception, or even actual
to receive

failure

any

signals.

approved device designed to give

receiving efficiency to keep the
ground lead-in well separated from the
antenna lead-in, or to mount the lightning
arrester on the interior of the building.
for high

the

WHILE

JULY, 1926

The

fact

that a lightning arrester, after months or
even years of use, is finally the cause of
this type of trouble, does not necessarily

equivalent protection.

Each lead-in conductor shall be
provided with an approved protective device (lightning arrester) which
will operate at a voltage of 500 volts
or less, properly connected and

FIRE UNDERWRITERS' RULES

IN THE
*

1925 issue of the code book of the
Board of Fire Underwriters,

located either inside the building at
some point between the entrance
and the set which is convenient to a
ground, or outside the building as
near as practicable to the point of
entrance.
The protector shall not
be placed in the immediate vicinity
of easily ignitable stuff, or where
exposed to inflammable gases or
dust
or
of
combustible
flyings
materials.

National

some

rules are given with regard to the in-

prove that the device was faulty, for the
following reasons.
In the first place, and especially in the
case of the air gap type, repeated discharges
across the gap to ground may gradually
burn the surface of the points, causing a

powder of metallic oxides to form on the
burned surfaces.

This oxide tends to

If an antenna
grounding switch is
employed, it shall, in its closed position, form a shunt around the protective device.
Such a switch shall not
be used as a substitute for the pro-

fall

and gradually

fill the
gap, causing a
or complete short-circuit of the
arrester, which in turn causes the radio
frequency currents to be erratically by-

off,

partial

tective device.

passed to ground before they reach the set.
In the case of the vacuum gap type, if
the vacuum is destroyed by any accident
to the arrester, such as the breaking of the
cement which seals the gap points into the
glass or bakelite tube, the operating resistance of the arrester becomes higher, and
the degree of protection

When

may

installing the

lightning arrester,
preferably on the outside of the
building and near to the window where the
lead-in is to be brought in.
Then run the
lead-in direc&Iy down to the arrester in as
short and straight a line as is consistant
it

the very best practice.
The best type of lightning ground is an
iron rod or pipe from four to six feet in
length driven into the ground as far as
possible, directly

of

below the ground terminal

the

arrester.

From

ground pipe and fastened securely
by means of a stoutly
constructed ground clamp.
The clamp is exposed to the
weather and a flimsy one
will soon corrode and make
to the
to

The

protective grounding conductor
be run in as straight a line as
possible from the protective device
to a good permanent ground.
Preference shall be given to water piping.
shall

FIG. 2

The vacuum type

of arrester.
The width of the
gap depends upon the degree of vacuum. The
inner glass vacuum tube is indicated as S. L is
the seal off

Other
are
permissible
grounds
grounded steel frames of buildings or
other grounded metal work in the
building, and artificial grounds such
as driven

These
lightning arresters.
regulations are given below, for the aid of
the reader, and have been taken from pages
144 and 145 of the code book.

stallation

of

etc.

i.

Each

The

the

combustible, non-absorptive, insulating
bushing,
slanting
upward
toward the inside, or by means of an

6.

is

more conve-

nient to use an inside ground

connection,

it

is

necessary

protective grounding conductor

side the building. The protective grounding conductor and

ground, installed as prescribed in the preceding paragraphs, 4 and 5, may be used
as the operating ground.

If impossible to obtain this
type of ground, the next best
one is a cold water pipe,
located as near as possible
to the set and lead-in.
A
hot water pipe or radiator
connection can also be used
with very good results, but

it

not be used

be guarded where exposed to
mechanical injury. An approved
ground clamp shall be used where
the protective grounding conductor
is connected to
pipes or piping.
The protective grounding conductor
may be run either insideor out-

poor contact.

Where

shall

for the ground.

lead-in conductor shall enter
a
nonbuilding
through

it

don't use a gas pipe.

pipes, rods, plates, cones,

Gas piping

shall

this

lightning
terminal, a wire, bare or insulated, but
preferably the latter, and at least as heavy
as the lead-in wire, is run in a direct line

3).

protective grounding conductor
be bare and shall be of copper,
bronze, or approved copper-clad
steel.
The protective grounding conductor shall be not smaller nor have
less conductance per unit of length,
than the lead-in conductor, and in
no case shall be smaller than No. 14
if copper nor smaller than No.
17
if of
bronze or copper-clad steel.

is

with good appearance, directly to the set.
Do not cut the lead-in at the arrester, but
wrap it around the terminal of the arrester
and bring it in without breaks or joints.
This is recognized by radio engineers as

is

The

consequently reduced. This defect, however, can fortunately be detected in the average case due
to the fact that the terminals will be loose,
or the casing cracked.
locate

(Note "S," Fig.

recommended

that the
antenna grounding switch be employed, and that in addition a
switch rated at not less than 30
amperes, 250 volts, be located
between the lead-in conductor
and the receiving set.
It

It

is

recommended that

in this case,

the operating

grounding conductor be
connected to the ground
terminal of the protective
device.
If desired, a
separate operating grounding connec-

=?

FIG.

3

The

correct connections for an arrester.
The antenna and ground posts are
shown as L and M., while C represents the antenna coil of set. The dotted
arrows show the path followed by high potential atmospherics, while the other

arrows indicate the course of the incoming signals

tion

and ground may

be

used, this operating grounding conductor being either
bare or provided with an
insulated covering.
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Drawings by Stuart Hay

Glaring Faults in Newspaper Radio Journalism

M

"ORE

than once, and in various
media, I have wrinkled my
nose and stuck out my tongue
at the gentlemen who uplift
radio in the press.
The result has been
Statistics show that in 1925,
striking.
when 1 first became rabid on this subject,
three times as many radio editors died as in
any previous year. In nether Mozambique so many of them perished that none
was left to edit the radio sheets of the
country, and a chiropractor had to be called
In the United
in to perform this duty.
States, those who remain at their posts are
unable to sleep, eat, or speak courteously to
their wives; they look pale and drawn, and
65 per cent, are in the hands of nerve
So low have the radio newsspecialists.

paper supplements fallen in the public
estimation, as a result of my campaign,
that it is necessary to pay the writers 20
cents a word, and I contemplate contributHowever, the other
ing to them myself.
day a delegation of the relatives of the

unfortunate radio editors called on me to
ask wherefore I persecute their loved ones,
and whether
would not set them at rest
by saying plainly what had against them.
I
have therefore decided to devote an
article to the subject of radio newspaper
supplements, and hereafter to hold my

to be spectacular in order to get readers,
that they need advertisers in order to live,

determined expression. Some of the masters of English who have been turning out

and

moderating their style a little,
have turned to radio. The underlying
scheme is the same: to make something out
of nothing, and to make that something

that, through economic ills for which
they are not to blame, they find themselves
unable to hire $2o,ooo-a-year radio engi-

neers to criticize their stuff before publiOn the other hand, I find in them

cation.

lapses
avoid.

which any talented amateur could
Let

me

illustrate.

The quotation below

is

from a 32-page

radio supplement which I shall not name,
because it is one of the best of the lot and

my
it

selecting

it

as an

example might make

seem, unjustly, as one of the worst.

article

of

is

whom

The

about some set-building celebrity
never heard before, so I have
I

nothing against him. We shall call him
Smith. A sample paragraph from the
epic of Mr. Smith:
Popular opinion said it couldn't be done, but
he did it just the same!
In 1920, Mr. Smith
hooked up a De Forest audion to a crystal
detector in an attempt to amplify signals reHours of careful
ceived on the crystal alone.
thought and planning went into the experiment.

amateurs

Leading

couldn't be done!

at

scoffed

the

idea.

It

But Mr. Smith refused to be

I

daunted.

I

mented

He

tried various hook-ups,

for hours.

Finally

it

he experi-

worked!

Do you
The

recognize the style and method?
three exclamation marks in one short

peace on this topic.
Before 1 go on, I wish to set down a few
I
reservations.
realize that it must be a
difficult job to be scholarly and to edit a
radio sheet at the same time.
Maybe if I
went into radio journalism, as an editor, I'd
be worse than a-ny of the men now in the

paragraph, the playing up of the scoffed-atbut-undaunted-inventor theme, the trium-

high seats of power. This, however, is no
reason why I should not speak my mind,

models, rehashes of the divorce scandals of
the rich, spectacular suicides (the arrow
marks the point where the woman jumped
off the bridge), and entertaining murders.

by the same theory that permits the radio
critics of

the metropolitan journals to razz
when a modulator goes soft

a radio station

phant climax.
"Finally it worked!"
Where have we seen it before? In the
green and scarlet Sunday magazine sections
of the past two decades, with their illusartist's
trated confessions of seduced

these sheets, science receives its full
measure of attention, sea-serpents wiggle
In

during a program, although they could not
even build a single-circuit regenerative set
themselves, much less run a broadcasting
Therefore, let me be candid.
plant.

across the pages, hairy gorillas armed with
clubs attack explorers, and the skyscrapers
of New York are shown crumbling to the

think some of the radio sheets are pretty
good, considering that they are compelled

ground under the influence of violin notes
bowed by a young man with long hair and a

I

this stuff,

exciting.

But the style is the least objection. The
facts are the thing.
From the paragraph
quoted, you would think that in 1920 the
proposal to use a vacuum tube as an audio
amplifier was an astounding and unheard
of novelty.
Now, I am fairly ignorant
can't say who did
myself, and offhand
it first, or when.
But I do know that,
either in 1913 or 1914, Mr. E. E. Bucher
wrote a series of technical articles for the
Wireless Age, under the general heading of
"
How to Conduct a Radio Club." Among
other things, Mr. Bucher threw the amateurs of the day into great excitement by
printing the technique of using a vacuum
I

tube as an amplifier after a crystal detector.
input transformer was a spark coil,
there being as yet no such specialized
device as the cute little audio transformers
of our generation.
The reason I remember
the article is that I performed the experiments outlined, using a one-inch spark coil,
and got fairly good results. To clinch the
matter, refer to the Proceedings of the
Institute of Radio Engineers, Vol. 3, No. 2,

The

June, 1915, in which Haraden Pratt printed
a paper on "Long Range Reception with
Combined Crystal Detector and Audion

In the discussion, in which
Amplifier."
Lee De Forest, Alfred N. Goldsmith, J. H.
Morecroft, E. F. W. Alexanderson, Roy A.

Weagant, and others took part, no one
the slightest mention of the crystaltube combination as such; it was evidently

made

It probably dates
nothing very startling.
back to around 1910.
This is no isolated instance. Without
looking for them, one cannot help seeing a

dozen such blunders

paper
case
in

radio

was

which

in the

section.

average news-

Another

amusing

a chronology of tube development,
a

commercial company was stated
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have sold certain

to

rights,

1913, for

in

850,000,000; additional rights, in 1914, for
890,000,000; and a final batch, in 1917, for
The only trouble was that
8250,000,000.
each figure had three zeros too many, the

sums having been

actual

dollars, not millions.

thousands

of

Calculating on this

be millionaires. And
there was no mistake about it; the figures
were printed three times over, in separate
basis,

we should

paragraphs.

Is

all

there no one on that paper

who knows

JULY, 1926

far too long to wait.
But it does set one's
teeth on edge to see these camp-followers
of radio attaching their names to inventions

to establish a broadcasting station, or to
buy their way into an existing one, using
funds derived from the endowment founded

over which genuine investigators sweated
blood years ago, while the actual inventors

am
by Mr. Charles Garland. Although
no braver than other radio men, and stay
further away from the io,ooo-volt buses
than some,
must confess that
scanned

are forgotten, or dead, or both.
write, as I always do in this place, from
my personal point of view as an engineer.
I

And

is

balm

there no

in

Gilead?

Very

know

the arguments
some of the sets described have merit; the
supplements contain much material valulikely there

is.

I

the elementary facts in the
Of course, if you look
history of radio?
at the text as simply a means of drawing

able

equally uninformed readers to the advertisements flanking the reading matter, then
it's quite all right.
But let us hope that
not all the men rn newspaper radio look at

these things must be done in haste, in
the nature of newspaper work. All true

the matter quite so sordidly.
If they do,
they cannot blame a radio man with re-

in

the education

of

novices; they
facilitate ready adjustment of the retail
market, especially in the sale of parts; and
all

and admitted, and if some newspaper radio
editor wants to write up a good article in
defense of the supplements, he is welcome

much

spect for his craft for emitting a few roars,
as I do now.

to

Another thing that grieves me in some of
the radio sections, is the way in which
they allow some mushroom investigator

me that these' objects could be achieved
with some regard for technical standards,
engineering ethics, and reasonable accuracy
in reporting.
There must be many news-

(clothing business till 1917, 'then Naval
Radio School to Electrician 3rd Cl., cloth-

ing business again after the war, and
reentered radio in 1922 because it looked
to alter a well-known circuit
few negligible respects, call it by his
name, make arrangements with the gyp
retailers to recommend parts with which
like

money)

in a

as

of

department as he
case.
But it seems to

this

needs to present his

paper radio writers who would hesitate,
even for their bread and butter, to violate
the traditions of a decent profession.
To
address this article. There
those men,
I

room for improvement, and it is through
them that improvement must come.
is

they are overstocked, and persuade innocent office boys and bank presidents to buy
the junk and build a wpnder set which will

Radicalism and Radio Broadcasting

week.

metropolis on the
Eastern seaboard, as well as other
literate citizens, read with shudders a newspaper report that the radicals were about

be supplanted
me, although

in a

in general
nation, on the theory that
thousand years to reform

I

I

it

said

it

irritates

eschew indigwill

take three

human nature

months ago the program
tors of the great

SOME

1

I

The ether,
perhaps one of anticipation.
economically and politically, is too much
I
have
one-way, one-side for my taste.
a Jeffersonian leaning toward free disa program director
cussion, and, were
(which God forbid should be added to my
I

existing troubles) with a station where I
had a free hand (no such station exists)
I
fear I should give ten minutes now and
then to anarchists, Mormons, birth con-

and people who say there is no
Santa Claus. Alack,
was disappointed.
trollers,

I

No

radical station gripped the ether
larynx.
Maybe they couldn't get a

maybe Moscow

length,

by the
wave-

didn't supply the

money, maybe they had the money but
spent it on the picket line at Paterson, New
Jersey, and environs, where the textile
strike rages at this writing.
Whatever the
cause, to date no carrier wave has been
modulated in crimson.
However, there was one little spasm
during March. Our friend "Pioneer," an
eminent New York radio critic, declared
himself, one morning, as follows:
The

perversity of the

radio

and astounding.

Just

infallible

direc-

I

the item without a single quiver, except

symptoms

impresarios is
detect

when we

of an universal conservatism

among

metropolitan program arrangers, a dumfounding piece of exuberance such as the pubthe

licity release

below bursts

in

on us:

pulled off many soap-boxes and
run faster than many bluecoats, the radical
leaders have at last found a place where they can

"Having been

expound
of Karl

theories without even an umbroken over their heads.
In honor

their

brella being

Marx' birthday, March

12,

WRNY

has

turned novelty night period over to the radical
leaders of New York and they have been promised they can go as far as they like and, whether
or not you agree with them, it promises to be a
red hot hour."
Possibly

WRNY

regards radicalism as a huge

joke, capable of stirring uproarious mirth in

all

listening bosoms.
Possibly WRNY cherishes the
belief that all radio listeners tune-in promptly

at the beginning of every program and stay to
the end, thus hearing all the explanatory announcements made by the station. Possibly

WRNY

^1*1

labors with the delusion that a listener
always takes what comes out of the loud speaker
the same spirit that prevails in the studio.
Possibly WKNY has evolved a system whereby
utterances barred under the sedition and treason
in

definitions are neither seditious nor treasonable.

possibly WRNY is going to pull a program
"dud'' after the advance publicity explosion.
Any way you look at it, WRNY seems to have let

Or

its

pursuit of novelty carry

it

into a not-nice

position.

The advance-censure

of the estimable

"Pioneer" had its effect. Or possibly it
was something else. At any rate, Mr.
Gernsback's 258-meter radiation remained
pure and undefiled. The radical hour was

"IN MOZAMBIQUE SO MANY PERISHED THAT NONE WAS
LEFT TO EDIT THE RADIO SHEETS OF THE COUNTRY"

cancelled.

Unable

to listen myself,

I

had

my

agents
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planted on the wavelength, their ears in
the loud speaker, waiting with sharpened

What
pencils for whatever might betide.
1 wanted to know particularly was who the
have
radical leaders of New York were.
never been able to find out. The fact is
that they do not agree among themselves on
that point, which is one reason why the
I

Republic stands.
For one, however,

I

rise in

meeting and

state candidly that I resent the solicitude
behalf.
I
of the Monsieur Pioneer in

my

1

seditious.

When

the radical brethren cry that the
country is run from the corner of Wall and
Broad Streets, I stroke my chin. Maybe

But what the radicals must

they're right.
next show me, before

I

them

clasp

to

my

bosom, is that they can run the show, if it
be handed over to them, as well as the
This
doubt.
predatori aforementioned.
doubt, also, that if the Red gentlemen had
been allowed by WRNY and "Pioneer" to
have their say, their arguments would have
convinced me on this salient point. And
doubt some more that, had they convinced
should immediately have heaved a
me,
bomb across the street at the chateau of
Mr. Charles M. Schwab, murdered the
traffic cop on the corner, and sent Dr.
Nicholas Murray Butler a cigar box full
'I

1

I

I

My

of tarantulas.

allowed

been

to

belief

listen,

is
1

that

need for it. Suggestions and
most welcome. And if you
disagree with what is said, or have someThe writer
thing to add, let us have that.
does not pretend to be always right or to

flowed under the radio bridges since 1920,
and some of the statements in Mr. Heising's'

know

is less than unity (percentage modulation less than 100 per cent.):
"Such a condition is very undesirable. It
wastes power.
We should
always use radio systems which will give
complete modulation," Well enough for
the radio telephony of 1920, dealing with
commercial speech requirements only, but
the high quality musical radio telephony of
1926 requires gentler treatment. When a
decent broadcasting station modulates 100

a

cates

inquiries are

paper would have to be revised in
day of broadcasting. For example, he
said of the condition where K, the moduclassical
this

lation constant,

it all.

the previous titles and
they appeared:
in

Microphone Placing

we

print a list of
the issues in which

In response to requests

.

Studios

September, 1925

Outdoor Symphonic Pick-Up
'

newspapers, or on the
have heard on the air an enormous
air.
amount of extreme conservatism, arid it
The radicals, I am confihas not hurt me.
If
dent, would not have hurt me either.
they are seditious, let them be thrown into
But first let them be
the hoosegow.
dislike pap, in books,

if

should

1

had
have

yawned, gone to bed, and resumed my wage
As
slavery docilely the following morning.
for the listeners not blessed with my
believe they would
astounding sapience,
not have attended to the radical menace at
all.
Rather, their ears would have been
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October, 1925
Personnel and Organization in Broadcasting
November, 1925
Technical Routine in Broadcasting Stations
1.
Wire Lines
Studio Microphone Placing

December, 1925
Further Consider-

ation

January, 1926
Technical Routine in Broadcasting Stations
2. Control Work
February, 1926
March, 1926
). Monitoring
4. Multiple Pick-Up
April, 1926
May, 1926
5. Equalisation
6. Types of Equalizers
June, 1926

This month we shall devote the space to

"
the topic of Modulation,"
and the moot question of

how it is done
how much it

should be done.

Modulation

the process of moulding
of a telephone
station in accordance with the acoustic
vibrations which are to be reproduced,
ultimately, at the receiving end.
Probably
the most effective method as yet developed
the

is

carrier

is

oscillations

that disclosed

Western

by R. A. Heising

Electric

Company,

of the

before

the

Radio Engineers, on December
and described in Heising's paper
"Modulation in Radio Telephony,"

Institute of
i,

on
in

.

.

kari.

But more of

method

this later.

in

i

their plate supply through this impedance
The effect of the choke, as the term

coil.

designates, is to block current variations
and to keep the total plate current of the
oscillator and modulator banks constant.

But obviously the microphone MIC, impressing audio potentials corresponding to
speech or musical input on the grid of the

M

1920,

modulator tube

the August, 1921, issue of the

as

through a suitable number of stages of
audio amplification, not directly as shown
in the schematic diagram of Fig. i) will

of

result in large variations in the plate cur-

This is popularly
Proceedings.
the Heising or constant-current
plate

modulation.

A

lot

of

/.

R. E.

known
method

water has

rent of

M.

(in

Modulation
the seventh article in

the "Technical Operation" series, and
the eleventh technical discussion since

IN

we began

printing a department for and by
broadcasters, a few words of explanation
may be tolerated. This is a hand-to-mouth

The

titles

have no especial order

picked from month to month
largely in response to requests from other
broadcasters to this broadcaster who happens to be writing the articles. Our object
is to be of immediate service to technicians
are

a relatively new field by clearing up
Later
points which are causing trouble.
we may undertake a more complete and
in

formal treatment of the subject of broadand operation, but the
We shall
present task is more urgent.

cast station design

continue

it

while our correspondence indi-

practice this

is

done

Since, therefore, the current

Technical Operation of Broadcasting Stations

and

The Heising

remains the same, and

their hearts.

series.

.

is used
almost all the large broadcasting stations
of Great Britain and the United States.
shows how it works. The large
Fig.
iron core inductance C, known variously as
the Heising, voice, speech, constant current, control, or modulation choke, is the
solar plexus of the diagram.
It will be
noticed that both the oscillator tube or
tubes O, and the modulators M, receive

itself

attuned to some radio vaudeville nearer

PRESENTING

.

per cent., it is by accident, and the transmitter operators go out and commit hari-

1

7.

.

"THE RADICALS HAVE AT LAST FOUND A PLACE
WHERE THEY CAN EXPOUND THEIR THEORIES"
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through the main or common ammeter (i)
remains sensibly constant, while^ that of the
ammeter (2) in the modulator branch
varies at audio frequency, the current
through the ammeter (3) in the oscillator
branch must vary correspondingly, as an
inverted image of the modulating currents.
(D. C. ammeters in these leads will show a
constant reading, which is the mean plate
current; only an oscillograph could follow

the audio-frequency variations.) The last
variation continuously affects the amplitude of the carrier. Thus the carrier, which

when

blank, or unmodulated, appears as
in Fig. 2, is narrowed and widened accord-

modulation "envelope," as in
This envelope is the audio variation which it is desired to impress on the
carrier, and which will be reproduced after
rectification or demodulation in the reing

a

to

Fig. 3.

FIG. 2

Unless the set is constructed on this principle, the depth of modulation is very limited,
if decent quality is to be preserved, or, if an
is made to modulate higher, there
be severe distortion on peaks.
Many
transmitters are built with an equal number
of oscillators and modulators
often two of
each.
If the same type of tube is used for
the two functions, such a combination

attempt

distortion in radio transmitters."

will

The constant-current choke requires an
inductance of the order of 100 henrys, in
order to avoid loss of the low speech and
music frequencies, and the capacity should
be low to preserve the high frequencies.

The

situation here is the same as in the
design of small audio transformers and

CT"

chokes for receiving

ceiver.

unmodulated wave of the same average
current.
Inasmuch as complete modulation

is

not

now attempted

in

broadcast-

few stations whose owners
and operators should be delivered over to
the public hangman, we may say that
practically modulation by the Heising
method leaves the antenna power about
ing, except in a

the same as

when the

carrier

is left

blank.

Roughly, the energy added to the carrier by
the modulators, when their plate current

FIG. 3

cannot

be modulated by the Heising
method over about 35 per cent, without
distortion.
Above this value, the grids of

the

modulators swing positive, drawing
'

current, all the load conditions leading
up to the oscillators change on peaks, and
distortion

is

inevitable.

the same type of tube

If

oscillation

and

used for

is

control, a

good rule is to
allow two modulators per one oscillator.

Even

does

this

not

satisfy the equal

power

requirement,
used as an oscillation generator, a
tube will normally
for,

draw three or four
times the power it
will take as a modulator.

for

The reason

this

oscillator

is

that

an

merely
a converter of energy
and gets rid of over
is

half its input, swing-

ing
FIG.

1

equal to the energy of which the
modulators rob the oscillators in the next
half of the cycle, and the average radiodrops,

is

frequency power remains practically unchanged. This point has been much
disputed, but its interest is largely theoretical.

Several precautions must be taken in
method of choke telephone control if
distortion is to be avoided, but at least
serious distortion is not inherent in the
method, as in most of the other schemes
this

have

proposed. Thus the
duplication (or worse) of valves is justified.
One requirement which is so frequently
neglected that it must be mentioned here,
although these articles deal with operation
rather than design, is that the total power
taken by the modulators should at least
equal the power taken by the oscillators.

which

been

all

over its charcurve and

acteristic

sufficient

obviate

to

may

sets.

modulator capacity
modulator grid current and
rectification, and proper design of the control choke, and other parts, the question
next arises as to how modulation shall be
checked and how high it should be allowed

Assuming

be shown mathematically that
the power content of a completely modulated wave is f the power content of an
It

sort of amplifier.
Kellogg also says, in a
very brief treatment of the subject of modulation, in the same paper, "If the same
design of tube is used for modulator as for
oscillator, it will generally be found that
several modulator tubes should be employed for each oscillator tube, in .order
to take care of the peak voltages without
exceeding the straight line range of the
modulators.
Failure to provide adequate
modulator capacity is a frequent cause of

to go.

The

is
the most commost fundamental.
The transmitter operator monitors on a
receiving set and modulates as high as he
can without injuring quality as far as he can

mon

listening check
as well as the

The rub is in the qualifying phrase.
Not every "radiotrician" has a sharp ear
for distortion, and even if he starts with

judge.

qualification at the beginning of a
program, after four or five hours of listening
it will probably take a dog fight to arouse
him. Thus, while the audio check is inthis

dispensable, visual aids are desirable.
Fig. 4 shows one, the simple modulator
grid milliammeter; Fig. 5, another, the

modulation

meter;

Fig.

6,

a

third,

the

Which you use depends
largely on how much money you have to
spend. The grid meter, costing only a few

oscillograph.

dollars, should

always be used.

plentiful, all three will

come

If

cash

ib

in

handy.
On a
kw. set, the modulator gric
milliammeter will have about a o-ic
It should be providec
milliamperes scale.
with a short-circuiting switch in case il
burns out.
In operation the modulation
may be run up so that, on the highest peaks,
II
this meter "kicks" one or two mils
i

drawing grid current
does so, while a modulator
should not be allowed to draw grid current, and must not
Modulator Gdd
stray too far off the
Milliammefer
freely as

linear

it

portion of

its

curve. Kellogg
("Design of NonDistorting
Amplifiers,"

Power
by

E.

Oscillator

W.

Kellogg, Journal
of the A. I. E. E.,

May,
out

1925),

that

the

points

power

rating of a given tube
as an amplifier, for

these reasons, is only
of the order of one-

tenth its rating as an
oscillator. And a
modulator is a special

FIG.

4
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go? Assuming that the design of the
such that full modulation may be
reached without distortion, my recommendation is 80 per cent, for the highest peaks.
This gives a 20 per cent, margin against
let it

set

is

overmodulation,

an

average

modulation

of 40 per cent, (roughly, average modulation is half of the peak values) while on
pianissimo passages, the figure will rarely

drop below 5 per cent, and there will still
be some signal left for the dear listeners.
High modulation is desirable, because the
strength of the received signal depends not
only on the carrier amplitude, as measured
by the radio frequency amperage in the
antenna, but the degree of change of this

FIG.

5

should never be allowed to show a constant
and most of the time the needle
should rest against the zero stop.

deflection,

A

modulation meter is simply an a. c.
connected through a current

ammeter

transformer
that

it

therein,

will

the oscillator plate feed so

in

register the audio variations

and calibrated

terms of percentscale value is

in

The

age modulation.

full

amplitude. Also, the carrier as such is an
amplifying agency, and to let it go out
undermodulated amounts to "amplifying
disturbances against one's own signal. On
the other hand, overmodulation is ruinous,
and a reasonable margin must be maintained against it.
80 per cent, top peaks
is

my

compromise, for general conditions.

you don't know the soprano, even that
may be cut down somewhat. Raise it at
If

your own

risk.

largely a matter of convenience, depending

on

transformer and other
alterable factors; o-i ampere is the size
the

current

the case of

in

some very

The

transmitters.

scale

the lower end and expanding at the
all a. c. meters, and marked in
percentages from 10 or 15, below which
upper, as in
it is

point

Such meters

unreadable, to 100.

The
give only an approximate indication.
inertia and damping of the moving element
necessarily play a great part in the response
of the meter.
Even if the instrument is

accurately calibrated, reading it is a matter
of skill and guesswork, for the needle bobs

around,

only

rarely

XIII

holding

a

definite

position for a sustained note.

The most accurate and reliable means of
observing percentage modulation is the
but you can't get one for less
oscillograph
than $500 or so.
If you have the capital,
it is a good investment.
As shown in Fig.
6, the instrument consists essentially of a
stretched conducting fibre in a strong d. c.
magnetic field. The stretched fibre has a
very low natural period and responds
indifferently to the various audio frequen-

which it gets from the radiating
antenna after rectification. A minute
mirror cemented to the vibrator strip, as
cies

momentous event in this
development was the founding in

beam

next

THE

1915 of the City College Radio Club,
an organization which, I understand, still
flourishes.

By

this time,

much

still

course

I

interested in "wireless."
Of
was not the only amateur at the
and most of us knew each other

College,
and discussed the problems of reception
and transmission during our off-hours.

We

then conceived the idea of forming a
Our resources, however, were
almost nil. As usual, therefore, everything
depended on Doctor Goldsmith. The
radio club.

Physics Department had a first-rate radio
laboratory, which he directed, and he was
known to have a generous disposition.

We

therefore approached the Doctor, out-

lined our project,
and asked for his

it

was

we could

clear

not pro-

puttingup a notice
on all the Physics

this mirror,

when the

carrier

is

blank,

one sees an undeviating line of light, which
is broken up into a wavy stream when the
carrier is modulated.
The width of the
carrier representation is readily marked on
the instrument, and the extent to which the

This assurance he gave us,

bulletin
that

a

the degree of modulation,

Faculty

how

high shall

we

Freed

schisms.

half-kilowatt

rating,

quenched and

rotary gaps, tuning helices for the transmitter, keys, and all other accessories,
tuning coils, condensers, and loose couplers
for receiving sets, an omnigraph and automatic tape transmitter for code practice,
and numerous other equipment which need
not be itemized.
Part of it was loaned by
the Physics Department, being no longer

the laboratory work of the
it was the personal
property of Professor Goldsmith. Compared to other radio clubs, we rolled in
wealth. At the same time the Doctor took
care not to spoil us. We wired up and constructed a great deal of equipment ourselves,
such as tables for code practice and a longwave receiver, held code practice sessions
several times a week, and ran off technical
meetings at which the members presented
papers. When he could find time, Doctor
Goldsmith would lecture to us on some asrequired

division,

in

and much of

I

it

have
was

Radio Club and, necessarily to
a greater extent, in the Laboratory, that
no negligible part of the radio engineering
of to-day originated, about ten years ago.
here, at the

Transmitting

Antenna

(To

be continued)

Mirror-.

Vibrator Strip

'

Advisor.

this
that he

Interpreted,

meant

And, once we have means of measuring

or

Doctor Goldsmith presented us
with a judiciously picked array of apparatus, including Leyden jars, transformers up

so-

smith would be the

culty.

difficulties

was president, Buchbinder officiated as
treasurer, I was chairman of the technical
committee (which had charge of the apparatus) and chief operator, and the other
fellows were officers also
I
think Dickey
was vice-president and Kayser secretary;
at any rate, all the founders were officers
and each got his share of the glory. Everybody worked together beautifully. I have
said there were no financial difficulties.
This was for the same reason that the
Rockefeller Institute has no financial diffi-

ciety was in process
of formation, and

that Doctor Gold-

approach

the

financial

boards

radio

this reference line

indicates

Maurice Buchbinder, Jesse Marsten, and I.
Contrary to the experience of most
college clubs, this one flourished, without

and we went ahead,

percentage of modulation.
An average observer can read the value to
between 5 and 10 per cent, without diffi-

light vibrations

some younger boys from Townsend

Harris Hall, the preparatory school, who
were admitted and patronized in an associate capacity. The founders of this brotherhood, as I recollect, were Edward T. Dickey,
Joseph D. R. Freed, Herbert Kayser,

pect of radio engineering, and, as
remarked before in these articles,

without

help,
which

On

reflects a

was a sophomore

New York,
studying various branches of physics under
Doctor Goldsmith and other teachers, and

ceed.

called,

I

at the College of the City of

of light and
reproduces a visual image of the modulation
on a revolving, four-sided prismatic mirror.
is

it

besides

to a

large telephone

at

with the privilege of donating the advice, rotary spark gaps, and quarter-kilowatt transformers for which we longed.
Immediately
the flies were buzzing around the honey,
and we started with twenty members or so,

culties.

Memoirs of a Radio Engineer,

uneven, crowded

is
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would be the

"

an-

gel" of theconcern,

FIG.

6
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Modern

Tendencies in

Receiver Design

A

Paper Delivered Before the Radio Club of America in Which
Interesting Data Relative to R. F. Amplification, Audio AmPower From the Electric Light Lines
plification, Etc., Are Qiven

By JULIUS

G.

Research Assistant to Prof.

WE look back into the history of radio sets,
remember that it was not very long
ago when the only available matter to be
received was radio telegraphy, or "code," which
came to us as a rule in the form of short and long

we

IF

wi|l

musical tones usually of a pitch close to high
"C", or about 1000 cycles frequency. To be
sure, there

were some sixty-cycle operated spark

emitting lower tones, but their
harmonics were the sounds that were usually
heard in the telephones.
transmitters

In order to accomplish the reception of
"code," a rather simple hook-up was used, but

when vacuum tubes came into use, and the
regenerative detector became more or less
understood, the number of controls increased

ACEVES
M.

I,

Pupin

combinations soon appeared, the most popular
and simple being the Roberts, Browning-Drake,
and other similar circuits.
During the War, a great step was taken to do
away with the difficulties presented by regener-

As is well
ation in high-frequency amplifiers.
known, the cause of regeneration and oscillations
in a high-frequency amplifier is the internal
coupling in the tubes themselves, even if all the
external sources of back coupling are eliminated.
This is principally due to the capacity between
the grid and the plate, which tends to introduce
an effective resistance and an effective reactance
in the grid circuit, depending upon the nature
As a rule, the resistance
of the plate impedance.
is negative and therefore if it overcomes the

to such a point that playing on the Wanamaker
five-manual organ with its two hundred and
twenty-five stops, became easy in comparison
with the manipulation of some of the old-time
sets for
work.

positive effective resistance of the grid circuit,
Inasoscillations will immediately be set up.

With the radiophone started the tremendous
development in radio with which we are dealing.
The same instruments formerly used for teleg-

much

DX

raphy were now employed for listening to speech
and music, with the same audio-frequency
transformers that passed only about two octaves
the scale; yet
the quality was
in

radio fans thought that
quite close to the original.

many

our present purpose to review briefly how
matters have changed since those days, and what
It is

we may

expect in the future.
do this in a systematic order, let
us follow the developments from various standIn order to

points, namely: technical, acoustical, and operative.
Let us study: (a) the radio-frequency

amplifier;

(b)

the

detector;

(c)

the

audio-

frequency amplifier; (d) the translating device,
or loud speaker; and (e) the source of power.
From a technical point of view, after the
vacuum tube appeared, the discovery of regeneration by Armstrong was the first landmark
in the history of modern radio.
As we are
supposed to be well acquainted with the math-

ematics and physics of this phenomenon,
we will only touch on the subject lightly
here insofar as the quality of reproduction may be affected by regeneration
when we deal with this phase of reception.
Many investigators found regeneration very readily in radio-frequency
amplifiers, but nobody was able to

eliminate

it

from them without also

Equival

Amen
Resista

O-^WW

I

eliminating the amplification, and the
next step of importance was the discov-

ery of a means of neutralizing or balancing, the omnipresent regeneration wher-

ever tubes were used, and particularly
at high frequencies. Dr. L. A. Hazeltine
developed the Neutrodyne, a receiver
which has become very popular during
the last two or three years on account
of

its

cause

non-radiating properties, and beit is easily tuned.

From

these

two

forms

of

radio-

amplification the regenerative and neutralized forms, numerous

frequency

o

much as capacitive couplings are more effective
as the frequency becomes higher, it was very
difficult to construct amplifiers for frequencies
higher than a few hundred kilocycles.
Here we find a very good way of crossing the
If we can't use
bridge by jumping across.

high-frequency amplifiers,
frequencies;

rather,

let

let

us not use highthose high

us convert

frequencies into lower ones that we can handle.
invention of the super-heterodyne by

The

Armstrong was the
There are three
sets

may

(2)

The

result.

classes to

which most radio

belong: (i) The regenerative detector;
neutralized radio-frequency amplifier

with or without regeneration; and (3) The double
detection or super-heterodyne types, which we
shall take up each in its turn.

RADIO-FREQUENCY AMPLIFICATION

ORDER
INdetector,

to avoid

distortion

before

the

necessary that the radiofrequency amplification should be equal for all
the frequencies within the transmitted band.

This band

it

is

usually ten kilocycles wide for good
for the highest notes in music,
not including their overtones. These latter are,
is

articulation

and
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course, within certain
limits of intensity of

In order to simplify
the tuning, both neu-

signal, and

trodynes and tuned
radio frequency sets
are now being made
so that the various

source.
if

there

It
is

local

follows that

any

distor-

tion in a super-hetero-

tuning condensers
be operated by

dyne, it comes from
the properties of the intermediate-f requ e n c y

may

means

amplifier and the filters
attached to it.
If

a

band

filter,

100%

/

tween the first detector
and the intermediate-

frequency

the

are

made mechanically

various

parts

perfect within a reasonable cost of manufac-

of

the type shown in Fig.
introduced beis
2,

ture, there should be

FIG. 2

local source is so ad-

from the grid to the filament of the

first

detector

justed that the resultant beat frequency band
comes exactly over the shaded area, the re-

or inductively coupled to the loop, as shown in
The same dial that controls the
Figs. 4 and 5.

production would be as good as if no filter
were inserted, but the selectivity would be very

tuning of the loop may be made to-control the
variable condenser of the rejector, and thereby
It must be
simplify the operation of the set.
borne in mind that the local oscillator should

pure sine
Otherwise some of
give

may

some

other

tenna circuit where the reaction of the antenna on
the first tuned circuit may be quite appreciable
if

the

may

optimum coupling
reached

be

by

is

used.

slightly

A compromise
sacrificing

the

sensitivity by reducing the coupling of the
antenna to a point where the reaction is hardly

appreciable.

Also,

the

condenser that

tunes

wave.

a

monics

no

need of auxiliary dials
to correct the deviations, except in the an-

amplifier,

and the frequency of the

of a single dial

If

its

har-

heterodyne with
station

whose

frequency may give beats of
the frequency of the band
filter, and therefore will not
be excluded as they should be.

Having examined the three

principal types

505

CARRIER FREQUENCY

it

FIG.

may

be desired by

With this sysproperly constructing the filter.
tem there would be only one other band of fre-

Unquestionably, the regenerative detector is
the simplest receiver to tune if it is properly
constructed, and providing a sufficiently long antenna is used so that the coupling between it and
the tuned grid circuit

may

be

made

as

weak

as

quencies that would pass through, and
that is the corresponding band to a
station having a frequency greater or
less

4

for simplicity of operation.

FIG. 3

great, in fact as great as

of radio-

frequency amplifiers from a
standpoint of good reproduction, let us see how they stand

than that to which the receiver

In order to control the amplification
without resorting to dimming of the filaments, a
variable inductive coupling from the antenna to
the first input tuned circuit may be

single dial.

used, as in Fig. 6, where two coils at
right angles are mounted on the shaft

is

adjusted by double the amount of the
For that reaintermediate frequency.
son, all super-heterodynes have two
points in the second dial for every staAs a rule, the undesired band is
tion.
eliminated by tuning the loop, or input
circuit, but this is not anywhere near
as effective as the elimination due to

the band filter, and for that reason have
suggested the use of a rejector in the input circuit that would short-circuit almost comThis contraption
pletely the undesired band.
may be in the form of a series coil and condenser

first tube and the antenna may be controlled
by a separate dial, and the rest of them by a

the

FIG.

I

possible to obtain a fair degree of selectivity

with a single tuned circuit.
For local stations only, a very simple set may
be made in accordance with Fig. 6, which will
have the minimum of control dials, namely, one
for selecting the station and another for volume
If the circuit is in the hands of an
control.
intelligent operator, it will never "squeal."
Then comes the type of tuned multi-stage

volume control

dial or knob; one
connected to the antenna
and the other one to a condenser hav-

I

of the

4|

of these

is

ing a capacity equivalent to that of the
antenna.
In this manner, the reaction
of the antenna on the tuned circuit remains almost independent of the position of the volume control knob.
The
other tuned circuits of the multi-stage
amplifier may be provided with coils
similar to the first one, with condensers
across them, so that an equivalent reaction may
be introduced in the other tuned circuits, and
all of them controlled from a single dial.

The super-heterodyne type of receiver comes
next to the regenerative detector in simplicity
of operation.
There are only two dials to
adjust, and then, if the parts are mechanically
accurate and straight line frequency condensers
are used, it is possible to control the tuning of

amplifiers in which no attempt is made to
neutralize automatically the inherent regeneration.
Here we may have a very great amount
if the set is not properly tuned,
the regeneration is pushed to the
limit.
In the hands of inexperienced people,
the tuning of several dials, and the control of
the so-called "stabilizer", may produce very
poor results. To obviate the difficulty, some

of distortion

and also

if

have the "stabilizer" permanently adjusted,
and the tuning operations become as simple
as when handling a neutrodyne.
However, the
higher frequencies will be amplified more than
sets

FIG 7

the lower ones because the capacitive regeneration of the tubes increases with the frequency.

FIG.

6
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the loop, or input coil, and the local oscillator
by means of a single dial. As we said before, a
rejector circuit may also be tuned by the same
dial to eliminate the second frequency band,

and this would bring us to the ideal receiver
from a point of view of simplicity of manipulation and of the greatest distance range and
With a band
highest degree of selectivity.
B

JULY,

highest audio frequency to be detected, and by
the value of the leak.
The product RC gives

the time constant of discharge of the condenser
the
leak, and should be smaller than

and

duration of a cycle for the highest audio frequency. 'On the other hand, the condenser
should be larger than the grid to filament
capacity of the tube so that the available signal
voltage may not be reduced by the drop across
the condenser.
The leak should have as high resistance as
possible compatible with the condition above
named about the product RC. This holds on
the assumption that the tube has no internal

For strong signals, it
leakage, that is, no gas.
may be better to use a lower resistance leak to
avoid "blocking," and to flatten somewhat the
detecting characteristic so that detected signals
may not suffer distortion. An ideal detector
should have a curve approaching the line of Fig.
7 so that there may be perfect rectification and
linear detection.
As much as the detection

8

FIG.

filter of

the type

shown in Fig. 2, \ve would get
a modulated carrier wave at the grid of the

characteristic will approach this ideal, there will
be more efficient detection and less distortion

second

detector

that is, the audio-frequency current will resemble
the envelope of the carrier more closely.
Crystal detectors are noted for their non-distorting
properties, but unfortunately the great majority

near as

as

possible

to

the

original.

DETECTORS
of

the

ONE
overlooked

elements
in a

that

is

radio receiver

As a vacuum tube has a non-linear
it

is

quite often
the detector.

of

tube detect,

it

we have glanced over

the various

some extent;

consists in utilizing

To this end, a small condenser, with a
high resistance leak in shunt with it, is interposed in the grid circuit so that when the grid
takes current there will be a potential difference
across the condenser, and this voltage will act

strong signals are received, but for very faint

high resistance across the secondary to get the
of an equivalent resistance only across
the primary.
There are many excellent transformers on the market that have made their

effect

by some of the very
best stations, and the internal capacity so low
that the upper frequency limit is beyond four

equivalent

<i>L.2

to

FIG.

IO

radio-frequency amplifiers,
examine the audio-frequency circuits.

let

us

AUDIO-FREQUENCY AMPLIFIERS
ideal

THE
be made

audio-frequency amplifier would
by using a resistance in the
of each tube and transferring

plate circuit
the voltage variations directly to the grid of the
following tube, the potential of the grid with
respect to the filament being brought to a suit-

same

results there are

two general methods

theoretically should give exactly the
results as the directly coupled resistance
amplifier, namely, by means of resistances and

those of the secondary,

and wLo the open

transformers approach the ideal, we may obtain
a higher degree of amplification at all frequencies,
since the ratio of turns may be made about three
to one in practice without departing very much
from perfect conditions. It will also be noted

when resistance-condenser coupling is
much higher plate battery voltage has

that

a

coupling.
Impedance coupling is identical with
resistance-condenser coupling except for the
substitution of the plate resistance by a very

of

the leak,
a con-

best at a value close to the voltage of
In a recent paper before the 1.
battery.
R. E., a very good discussion on this subject

stant amplification at all
frequencies, and there-

was completely presented, and curves

ideal conditions.

for vari-

ous types of tubes were shown. Apparently the
wo-12 is the most efficient detector with a grid
bias of one volt.
The size of the condenser is fixed by the

used,
to be

condensers, and by transformers.
It is obvious that in the case of resistance and

high reactance which has relatively low copper
resistance, so as to get the full battery voltage

2 Mfd

.

there would be
it is

the iron

circuit

used in order to bring the plate at rated potential.
This has led to the so-called impedance

condenser coupling, Fig. 9, if the reactance of
the condenser for the lowest frequency is somewhat greater than the

A

R<>

1

same

resistance

the

resistance-coupling within

;

of

types

which

ones

a

primary reactance.
R is the load. If the transformer approaches
the ideal, R t and R 2 will vanish in comparison
with] R and also uLi and wL 2 that is to say
there will be no leakage field, eoLo being very
large in comparison with both Ro and R in
multiple, it may be taken off, and then the
circuit will be reduced to a simple resistance.
Comparing the condenser-resistance and the
transformer couplings, it will be noted that if the
losses,

the

9

may be represented by a shunt resistance
across either winding, and, for that reason, in
many cases it is not necessary to connect a
iron

and

able value by means of a C battery, Fig. 8.
This
scheme is not practical, and in order to obtain

FIG.

primary reactance of the transformer, the
leakage factor, and the distributed capacity of
the windings.
The eddy current losses in the

1

istic.

The positive bias makes very little difference
as a rule in the efficiency of the detector when

direct

equivalent to a network as represented in Fig.
where RI and wLi represent the copper resistance
and the leakage reactance of the primary, Ra

grid-voltage-grid-current curve which is
considerably sharper than the former character-

the

something concerning the values of the bias
voltage condenser and leak to be used.

frequencies, just as in the

a certain predetermined band of frequencies,
let us assume that the transformer is of one-to-one
ratio; for other ratios, it is only necessary to
multiply the constants of the secondary by the
A transformer is
square of the ratio of turns.

characteristic
at
that
point will bend considerably toward the voltage

upon the plate current following the gridvoltage-plate-current curve.
This latter method is used to a very much
greater extent in radio receivers than the former,
and it will not be entirely out of place to say

all

coupled resistance circuit of Fig. 8. In practice,
the limitations are due to the magnitude of the

is

voltage-plate-current

method

cation of

kilocycles, which is the highest fundamental
tone of the piano scale.
In order to illustrate, or rather to prove, that
an ideal transformer used for coupling two tubes

In order, therefore, to make a
is necessary to obtain a non-

indirect

and the resistance of the windings also zero,
and we connect a resistance across the secondary,
as in Fig. 10, we would also have equal amplifi-

frequency transmitted

that

between the input voltage and
the plate current either directly or indirectly.
It is done directly when a very strong negative
bias is applied to the grid so that the grid-

The

field

them are not uniform and do not stay constant.

linear relation

axis.

primary reactance is infinite, the leakbetween primary and secondary zero

cuit

age

I I

Now

even the audio-frequency tubes detect to a very
small degree.

FIG.

appearance within the last year or so that
approach very closely the ideal conditions.
They have a primary reactance of over 30,000
ohms at 50 cycles, which is about the lowest

characteristic,

follows that every tube detects to

1926

fore

we would have
In the

second method, if we
had ideal transformers,
that is, transformers
in which the open cir-

FIG.

12

P

This system has just the same
transformer coupling, and is
theoretically equivalent to a one-to-one trans-

on the

Having

plate.

limitations
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as

the

preserved
of the

modulated

carrier

from the broadcasting
station and then de-

the audio-frequency amplifier to the terminals
of the loud speaker, may be preserved intact
if the following conditions are fulfilled:

amplified

amplification.
2. The plate impedances
reactive component.
3.

must contain no

The tubes must be worked

within

the

straight portion of their characteristics even
for the loudest signal.
small current if
4. The grids must take a very
any; so small that the effective conductance at
the peak values of that current may be negligible
in comparison with the conductance of the plate

We

and

tected

speaker,

the ter-

the loud

it is

to

essary

faithfully

to

minals of

only necour-

avail

of the

selves

best

instrument on

the
6

order to complete the last link in the

market

in

chain.

As a number

V.

60

FIG.

I

1

TRANSLATING DEVICE OR LOUD SPEAKER

have examined the requirements to

ful-

A

PPARENTLY

there is no speaker on the
market which can reproduce equally well
Some
all frequencies from 25 to 8000 cycles.
very good types approach a linear and horizontal
curve from 150 to 3000 cycles and can deliver
a tremendous amount of tone, as, for example,
With
the Hewlett and the Rice-Kellogg types.
*

(i).

quite essential to have plate impedances
as nearly void of reactance as possible (2)
because the dynamic characteristic of a tube with
It is

a reactance

in the plate

is

not straight, but has

the shape of a hystereis loop, and therefore
the plate current variations are not proportional
to the grid voltage changes.
Tubes are worked beyond the straight portions
of their characteristics in many radio sets in

order to obtain sufficient volume, and this is
particularly true of the last tube, when insufficient plate voltages are used,

and also when

tubes of low power output are used in the last
For a maderate amount of volume, tubes
stage.
such as the ux-iyi with some 180 volts, should
be selected, and for a volume approaching the
original in the broadcasting room, a tube of five
or more watts should be used with over 300
volts on

the

plate.

In

case a plate voltage

sufficiently high is not available, for instance,
volt d. c.
when a set is operated from the

no

an increase in volume may be obtained
by the use of an extra tube and working the last
lines,

stage in the positive part of the characteristic,
provided that condition (4) may be fulfilled.

The

extra

tube

is

not

meant

for

additional

amplification, but simply to supply
sufficient power to the grid of the last tube so
that the grid may take an appreciable current,

voltage

yet without lowering the voltage impressed upon
it.
Fig. 12 shows how this may be accomplished

with

impedance-capacity

coupling,

and with

transformer and resistance coupling.

large cones, very much lower frequencies may
In 1923, I used a very large horn
be reached.
with an exponential curvature of expansion,

approximately 19 inches in diameter at the
opening and 71 inches long, with a very large
diaphragm unit at the base. It has been working
ever since quite well at the end of a three-stage
resistance-condenser amplifier, with Western
Electric high-mu tubes and a five-watt tube in the
using 400 volts

last stage (besides the last tube),

B battery voltage, the latter being obtained
from the 6o-cycle no-volt line, by means of S
This horn gives a fairly uniform

tubes.

fre-

quency reproduction from 120 cycles to about
200 cycles, and then becomes weak very gradusupplemented the
ally, and for this reason
deficiency by a short horn, with a condenser
in series so that it would not rob the large horn
1

I

of the lower tones.

In order to obtain tones

lower than 125 cycles, a cone was added, and
the three of them together give a quality of
reproduction that has received very favorable
comments from all those who have heard them.
The Western Electric cone seems to be at the
all around reproducer of
and with a well made audiofrequency amplifier, all the harshness and rattle

present time the best

moderate
that

it

price,

usually gives with carelessly designed
sets disappears, and con-

volume almost
approaching that of the
siderable

8V.60-

Rice-Kellogg speaker
may be obtained. This
covers very well
the two extremes of the
musical scale for the

cone

average

listener.

SOURCE OF POWER

we come

to

NOW
another department
of the radio receiver that

has

received

consider-

able attention during the
last few years, and that
is

the

utilization

power from the

of

electric

light lines.

Power

is

13

current.

alternating

delivered to

110-125 volts direct
current, or 60 cycle

In

some

isolated

cases

220 volts are furnished for lighting purposes,
and also some lower or higher frequencies are
a
found occasionally. On
farms,
32-volt
equipment is often found. As the most common
form of energy supply is the alternating current
6o-cycle no-volt lines, we will confine our
discussion to this condition.

The

use of power for the operation of
to charge a storage battery by
of vibrating or tube rectifiers, there being
first

was

radio sets

means
no method
means
litic

C

batteries.
of charging the B and
B batteries charged by
of tube rectifiers.
Although the electro-

we

Later

find storage

was discovered by Doctor Pupin
was not until recent years that it has

rectifier

in 1895,

it

been used for the purpose of charging radio
batteries.
Very good examples of chemical
rectifiers are found in the market, and some of
them are associated with storage cells of low
capacity which they charge at a very low rate for
considerable periods of time, or continuously.
Alternating current has been used to energize
the filament of transmitting tubes even in the
days of radio telegraphy, but few have used it
for radio telephone reception with any degree of
success.
As early as 1921, the author made a
complete super-heterodyne receiver with all the
tubes lighted by alternating current, and B
and C potentials were derived also from the
To be
rectified current by the use of S tubes.
sure, that particular receiver was not intended to
cover thousands of miles, but on all local and
moderate distance work it accomplished its
It must
purpose without objectionable hum.
be said that the transformers used were of such
type as would hardly pass frequencies below
200.
Alternating current may be used to light
the two last tubes of a receiver without an
audible hum one or two feet away from a cone
speaker provided that the following conditions
are fulfilled: (i) The C voltage must be such
that the grids never become positive with respect

any point in the filament unless the conductance of the circuit attached to the grid is large
and takes a current many times greater than that
which the grid may take at the peak values; (2)
The middle point of the filaments must be at
to

a. c. potential at all times; (3) The construction of the tube, with respect to the plate
must be symmetrical with regard to the two

ground

ends of the filament; this is faiHy well fulfilled in most of our commercial
tubes; (4)
The plate impedance must be non-reactive and
large as compared with the internal plate resistance of the tube; in other words, the dynamic
plate-current-grid-voltage characteristic must be
There
(5)
straight within the portion used;
shall be no inductive effects between the filament
leads

and the grids of the detector and audio-

frequency amplifiers.

consumers at a potential
of

FIG.

14

of

very good papers on
loud speakers have been read in the recent past,
shall not attempt to repeat their contents,
and will only make a few remarks on my personal experience with various types of speakers.

circuit of the previous tube.

fill

251

wave shape

former, as shown in Fig. 12.
The faithfulness of reproduction of the demodulated wave at the detector grid, through

1. The amplifier must pass all the frequencies
under consideration with an equal degree of

DESIGN

it

From

the

first

condition

follows that the detector cannot be lighted by

current except when moderately
strong signals are available, and when the detection is accomplished by the curvature of the
alternating

RADIO BROADCAST
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plate current characteristic at ihe
negative end, and no condenser and
leak device is attached to the grid.

ALTERNATING CURRENT TUBES

IN ORDER
and

1

tube

at

with

properties,

to solve the difficulty,

the

same time obtain a

very

3

high

amplification
Doctor Hull, of Schenec-

tady, discovered a

uni-potential

cathode keno-pliotron which contains
a separate heating element lighted by
any current you please, and the
cathode is at the same potential all
over its surface.
The McCullough
tubes are built on this principle, and
had exceptionally good results with
a pair of such tubes in a three-tube
Roberts reflex set operated from a
6o-cycle supply, using a power tube for the last
audio stage with high plate voltage, as shown in
Fig.
13.
Unfortunately those tubes are not
made with any degree of uniformity, and although their life should be theoretically much
longer than thoriated tubes, it may be only one
month, after which the emission has been reduced to a useless value, or the heater may burn
out in a few weeks.
If the McCullough tubes
were properly made, they would unquestionably
be the tubes of the future, and radio sets would
be designed for them on account not only of the
complete elimination of the A battery, but for
their inherent high amplification with low plate
I

resistance properties.
Another solution to the

A battery elimination
using the same source of
rectified current that furnishes the plate potential for the purpose of lighting the filaments.
At
present, with the 6o-milliampere tubes connected in series, the problem is considerably
problem consists

in

simplified, since the size of filtering inductances

be materially reduced.

may

Care must be taken

to shunt every filament, or possibly every pair
of tubes, with a certain resistance so propor-

tioned that the plate currents from the following
tubes that have to find their way through the
series filaments will

not increase the filament
current of the tubes nearer to the negative pole
of the d. c. source.
Sets using j-ampere fila-

ment
are

current, and operated by rectified a.
existence.
I
constructed one that

in

c.,
is

operation at a club house after three
years of continuous use. This receiver is a
neutrodyne with 2OI-A tubes in series and a
in

still

rectifier

and

filter

unit containing S tubes and

electrolytic condensers.
There are also hybrid sets in

which a single dry

retained to energize the filament of the
detector tube and the two audio-frequency
cell

is

tubes lighted by 6o-cycle a. c. A relay, R,
operated from either the B voltage supply, or
from a. c., closes the circuit of the dry cell, D,
through an "Amperite" A, and the filament of a
we- 2 detector tube, Fig. 14.
1

The solution of the B voltage problem is very
well known in principle, and the
accompanying
have been described in many publications.
should be emphasized that a B battery source

filters
It

costs a

little

more when made

to supply over 300

volts than for less than

too volts, and the resultant advantages of the high plate voltage in
the last tube have been pointed out before in our
discussion of faithfulness of reproduction.
The
resistances required to lower the plate voltage for
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.POWER
By

JONAS

B.

JUDD

Most people have an idea

in the

heads that they would

back of their
like to be one of those high-salaried
advertising writers.
pretty easy way to

they think, to

so

must be

It

make

back

sit

a

a living,
in

a

swivel chair and conjure up highsounding phrases that will lure the

unwary reader

Who

could

into a purchase.
not, for example,

write a few paragraphs in the fol-

lowing style:
"Until you have sunk deep in the
luxurious upholstery of the beauti-

Overford car you will never
know what riding comfort is. Over
ful

cobblestones, ruts, railway crossings
or smooth boulevard, it's all the

same

to this marvelous

the road.

A

Norge

of

touch at the throttle

and you are away

like a

captive
bird released; a touch at the brake
and motion ceases as abruptly as
the end of a song.
the best of beauty

Overford

spells

and the pinnacle

of power in automobiles."
Alas, gentle reader,

much

as

we

dislike to disillusion you, the particular chair which we happen to
is of the dining room, rather
than the swivel variety, and instead
of soaring through the clouds in

occupy

search
strict

of superlatives
orders to keep

we
our

have
feet

planted firmly on the ground.

Mr. Judd Wins Disapproval
Only last week we submitted a
piece of copy on B-power units that
had what the English would call
"swank,"

not

exaggerative frills
you understand, and yet it did have
that

atmosphere

which made

of

superiority
competitors look like

ADVERTISEMENT

YOUR

receiver, whether it is an old model or the very latest type,
can be improved by the installation of a high quality B-Power unit.

Everyone realizes the advantage of reliable B-Power, but few have
the facilities or the time to select the right B-Power unit from the
scores that are now offered.

The Raytheon

Laboratories have simplified the choice. By selecting
and approving only those that pass certain minimum requirements,
we have made it possible for the radio owner to select his unit
from a few good ones, rather than from a
hundred of doubtful value.
IXAYTHEON, TYPE B, is a nofilament

Raytheon B-Power

units are

now made

in

needs of
every receiver, and meet the approval
Your dealer will
of every pocketbook.
a variety of styles that satisfy the

a Raytheon B-Power unit best
suited to your needs. Raytheon spells re-

recommend

capacity
teries

tube

of
eliminate

rectifier

to

on even the

ample
B-bat-

largest ten-

set.

RAYTHEON B-Power

units are

manufactured by Companies
selected for their excellent en-

gineering

and production

facil-

ities.

liable reception.

RAYTHEON
RAYTHEON MANUFACTURING COMPANY
CAMBRIDGE, MASSACHUSETTS
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But did

poor second-raters.

warm welcome

that

of

it

win

approval

we anticipated? Not a bit of
Instead, we heard something

that
it.

along the following lines from the

whom

boss,

for fun

'A Better Condenser

:

"Now

A

constantly increasing number of the discriminating American
Radio Public call a filter condenser a "TOBE." They have learned
that the "TOBE" is "the better condenser."
as we have known

Mr. Raytheon

we'll call

see

Mr. Judd, the
on

here,

July issue of 'Broadcast' closes
the ISth, and here

When

you build your improved Raytheon plate-supply unit,
ask your dealer for the "TOBE" B Block, containing in one unit
all the required capacities and at a saving of $2.50 over the cost of
And Raytheon recommends "TOBES" as
separate condensers.
unsurpassed by any for use in Raytheon circuits.

you have spent

two thousand words trying

to 'paint

Don't say so many nice
lily.'
about
us and we'll like you
things

the

better."

Of course we were quick to remwe hadn't said a thing
that wasn't absolutely true and that

BOSTON, MASS

CORNHILL

onstrate that

Raytheon B-power unit on our
home would prove that the

the

GENERAL R\D 10

radio at

were

results

accordance with the

in

description as written.

Type 365

so, quite so," was the refrom
Mr. Raytheon. "But
sponse
you simply must use more restraint,

"Quite

Type 366
Filter Choke

Rectifier

Transformer
Price 10

Price

$10

otherwise the public will think it a
too good to be true. Take this

little

(Here
piece of copy, for example"
a proof of the advertisement which

Modernize your Radio SetBuild a Practical

"B" Eliminator

For a dependable plate supply unit which requires absolutely no attention other than
original installation, build a "B" Eliminator of General Radio parts.
Write today for full data on General Radio Rectifier Transformers and Filter Chokes,
get our circular with full instructions for building a Practical "B" Eliminator.

duced.

its

that

is

conservative.

if

we can

to

dealer,

GENERAL RADIO Co.

Cambridge 39, Mass.

"Now

was pro-

But we figure that

1

fellow

and

article

this

accompanies

The popular topic of discussion among radio experimenters today is "B battery Elimination."
Constant worry whether the "B's" are run down and their continual replacement will soon be
a thing of the past in radio. A "B" Eliminator never runs down and never has to be replaced.

home

talk

it

get a

with

his

one of the units

or take

to try,

over

we

don't need to say

another word."

MODERN "B" Power Unit
It's

Better Because It's

Modern

Another Approach

you can

see

what a handi-

built
It

see them.

is a perfected unit behind which
unconditional guarantee of satisfaction.

is

our

Into it has been
an electrically correct unit.
every element that makes for practicability.
can supply 150 volts, thereby permitting the

It is

A variable amplifier
use of big power tubes.
control allows the use of any intermediate voltage
as in the case of Super-Heterodyne and other
types of receivers requiring more than one amplifier voltage.

The Unit
Patent Pending

Now

Tries

cap we writers are under. Not only
are we prevented from giving play
to our imaginations, but we are reproved for writing the facts as we

CT'HE Modern "B" Power Unit
*

He

is

moisture proof and
and output

volts between input
inate all fire hazard.

MODERN ELECTRIC MFG.

is

in

tested for 2500
order to elim-

Undaunted by this gentle rebuff
your humble correspondent, Mr.
Jonas
hand.

termined
fied

Toledo, Ohio

RAYTHEON
Tested and approved by RADIO BROADCAST

set of

the jaw that signi-

the will to win, for

would

CO.

Judd, again took pen in
This time it was with a de-

B.

fortify

our

now we

column

ADVERTISEMENT

with

RADIO BROADCAST ADVERTISER

facts

which every reader knew,

at

least

if

know them

he

he did not
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Raytheon

by some
on his
simple calculations based

would check

their accuracy

Standard

own experience.
The more we thought about this
new attack the better we liked it.
What is so convincing as a re-statement in print of the things we already know and have told the wife?

ELIMINATOR RESISTORS
Moulded

in Bakelite

"B" Battery
clusively

It

One

some radio books

big

thick

P. S.

and peculiar looking signs.
hadn't the least idea what they

tions

meant but we were right at home
when we came across a statement
that read to the effect that one of
the commonest points, at which
amplifier noises originate, is the "B"
For we have been using,

O.K.'d by

RAYTHEON

because CLAROSTAT passed with flying colors the most searching
tests Raytheon had ever given a variable resistance.
CLAROSTAT has no equal for voltage control in "B" Battery
Eliminators.
Only CLAROSTAT gives you a wide range of control and a current carrying capacity greater
than that of any other variable resistor.

containing a lot of big equa-

A

host of other nationally

known eliminator

makers have also approved and endorsed Clarostat
If your dealer

cannot supply you, write direct

AMERICAN MECHANICAL
285-287 North Sixth
Special

Types

for

Raytheon B-eliminator

modern all-frequency

"A"

is

St.,

LABS. INC.

Brooklyn, N. Y.

and "B" Battery Eliminators

the first

amplifiers

for

Manufacturers

$2.25

"B"
it

Even on the
plate supply unit Thordxrson has approved.
operates without hum, when built with the specially designed

B eliminator
and we have
tube,
Raytheon

for quite a while,

with a

are used ex-

service.

N. Y.

ClARQSTAT

always feel easier at mind when we
can find someone else to rather hold
us up. You see, we have been read-

supply.

Company and

by those desiring uninterrupted

of the

that in speak-

ing of these rather important facts
and we
refer to authorities

We

are adopted as Standard

They

Over

sport.
it is

The

MICAMOLD RADIO CORPORATION
BROOKLYN,

we can

ones

Resistors

conditions.

Flushing and Porter Avenues

Thinking

ing

all

Price at Dealers or by Mail $1.00 each

to B-eliminators.

best things about

Eliminators.

by the Raytheon Manufacturing

we could score a bull's eye by
pointing out some facts pertaining

real

"B" Power

dependable service under

unusually large radiating service of these resistors gives the
highest power raring of any fixed resistor now employed for

tainly

is

of 50 tons

Build your Eliminator with Micamokl
for constant

If Arthur Brisbane and Dr. Frank
Crane could hold the front page by
stating the obvious about life, cer-

This

under pressure

a

never heard any of these noises.

These radio engineers must be
an intelligent

lot for

here

statement

interesting

He

is

'Raytheon-type"

another

Transformers and Chokes

our

from

Transformer R-195 Larger in capacity
Will not heat up in continuous service.
Separable plug, 6 foot cord attached. Un-

the

says that
"B" voltage decreases to any considerable extent, the quality will be
"authority."

impaired.

Now

if

that

we think

conditionally guaranteed.
or by mail, $7.00.

we can remember several ocwhen this happened before
we began using a "B" eliminator.
it

deal-

Thordarnoii Transformers and Chokes
are Standard t>n the
B-elimiiialors of leading makers

would have been terrible if
had occurred on some occasion
it

base

for

Write for Hook-up Bulletin

THORDARSONTransformer
ELECTRIC
MANUFACTURING CO.
specialists since 1895
WOHLffS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS
Chicago. U.S.A.

ADVERTISEMRNT
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T
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and
posts

neat assembly. Capacity 60
milliamperes. Unconditionally guaranteed.
Price, at dealers, or by mail, $5.00.
at

it.

And

at

Choke R-196 Completely shielded
mounted in large steel case. Binding

of

casions

Pricf,

ers,
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W-B-3 Two
One

-

$47.50

50.00

SUPER-B

Taylor had just stopped in for a
(Neither of these gentlemen
ever visited me, but I always live

50.00

The "B" that Improves any Receiver

hope that some day they will).
But now, they can come around any
time, for with a good "B" elimina-

variable resistance

W-B-4

Three Voltages with
.
power tube tap .
.

Two

variable resistance*

(With the Raytheon Tube)

WB-Z-Spedal
ment

Single adjustextra high voltage

W-B-D

For 110-125 D. C.
Three Voltages - - .

.

when Alexander Wollcott or Deems

Webster

Voltages-

Detector and Amplifier

25.00

Prices slightly higher in Canada and
West of the Rockies

in

15%

to 50% more volume and better tone quality on
distant stations ns well as locals.
Brines in stations never
before logged.
All parts properly balanced in new Webster
circuit
an improvement pait.culariy noticeable in super-

GETS
/iiter

power

chat.

receivers.

tor,

supplies steady, noiseless flow of plate current and thereby clarifies signals
and builds up volume. It forever eliminates noises
from run down "B" batteries and the expense of replacing them.
It reduces cost of operating set to minimum.
Just connect it to
light socket and it keeps your "B" power always ready at full effiof a cent per hour.
ciency costs less than
It

^

Model W-B' has two variable resistances one for varying detector supply from 5 to 100 volts and the other for varying the intermediate ampli6er supply from ao to 135 volts
with a power tube
This model delivers up to 60 millitap delivering up to 180 volts.
amperes at 135 volts. It is adjustable to any set and essential for
those using power tube in last audio stage. Model WB-Z is special for
receivers requiring more than 50 milliamperes at 135 volts or more.
Write us to-day for
Your Radio."

full

information and Free booklet, "Improving

THE WEBSTER COMPANY

fj" high, 4!" wide
10" long overall

Compact

3506 West Lake Street

Chicago,

111.

my

troubles with plate supply

are over, forever.

One

of

my

philosophically

tinued.

"It

is

a silent, yet powerful,

most too much

latest

advancement

me and

for

only stare at him.

I

I

al-

could

had never

thought of my "B" eliminator in
just that way. However, I suppose

(Transformer and Chokes)
The

it

man-

This was

ifestation of nature."

Unit

Yet

so silent!

ceaselessly supplies your receiver
with the essential electricity which
is itself

New B-Power

in-

was very much interested in my "B" eliminator.
"It's
really wonderful," he said, and taking on a philosophical air, he conclined friends

what he said, was true enough. You
had always considered the
see,

in the elimination of the B-Batteries.

Used with standard Raytheon Type B Full Wave Rectifying
Tube the new Dongan B-Power Unit furnishes the most efficient B-Power ever devised and at a new low cost.
Order from your dealer or send money order to factory.
Set manufacturers: Dongan specializes on mounted and unmounted transformers and chokes for B-Eliminators.

I

Specification 1582
For Standard Raytheon

Tube

NEW RAYTHEON BH

Transformer and Chokes for
Tl IBES now ready. Write for deta .Is.

^

$11. oo List

DONGAN ELECTRIC MANUFACTURING

CO.

Detroit, Mich.

2991-3001 Franklin Street

practical side of the thing.
Yet, it
does seem rather remarkable, that

one tube

is

developed to receive

radio signals, and that then, another
tube, the Raytheon, is developed to

supply them with plate current.

Did we

refer to the quick-stop-

ping qualities of that remarkable
Overford car?
Something about
the end of a song, wasn't it? Well,
it must have been one of those slow

Whatever Power Supply
Unit
there

Condensers
It is absolutely necessary to have the best condensers to have good results with either your "A"

or

"B" Supply

Potter Condensers meet
they are made with the
best foil, best insulation, best impregnating compounds obtainable. They remove all traces of
A. C. impulses, eliminating all hum. In many
Unit.

every requirement:

Build

are Potter Filter

Made

for It

they have proved their exceptionally long
under hard continuous usage.

tests
life

Made in three types A, B, and C, tested 300,
500 and 1000 volts D. C. respectively. Each type
comes in all capacities.
Special models for Raytheon"B" Eliminator, Raytheon Power Pack. etc.

An

At your dealers
or write direct

You

FILTER

to us

POTTER MANUFACTURING

CO.,

American-made
Product

NORTH CHICAGO,

ILL.

and never-ending "Forty-nine BotHanging on a Wall" songs
compared with the speed to which
Mr. Judd's little joy ride of selfapproval was brought to a stop.
"Blank,
blank-blank," was the
Mr.
aforesaid
Raytheon's first
comment. "Haven't you woke up

tles

enough to know that B-power units
have arrived, and that they are not
competing with batteries? People
don't want to hear any more about
battery troubles, besides Raytheon

B-power units are

in

an absolutely

ADVERTISEMENT
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different

class,

performance

are necessary for

batteries

that aren't wired

and Bhomes

anyway!"

So there you are. Now do you
blame us for being angry? Just
when we were about to make a

name
the

for ourselves in the last of
this

in

articles

series

we

eception thti

get

But we are
and
the time is
to
get even,
going
now, and the place is here.

tramped on

like that.

Revenge

Is

Sweet

These B-power units aren't just
they are cracked up to be. We
know because we're on the inside

all

and we

some of the letters that
They hum! Yes sir, they

see

come

in.

do

almost every time,

if your set
means
That
grounded.
you
have to connect a ground wire if
you haven't already got one.
Another thing some of them
won't work at all with a Raytheon
it

isn't

We know

tube.

a

fellow

who

Summer./
Use a Majestic "B" Current
Supply in place of the ordinary

"B"

batteries.

attaches

It

your lighting circuit and

easily
adjusted to the voltage desired for
your particular set. It gives

you a constant, dependable,
and uniform power (Voltdoes

age
use)
tonal

ample

and

not

drop

strength
filtering

eliminate

all

with
full

in

brings

yet

with

capacity to

A-C

hum,

thus allowing you to operate your set at

its

Current

efficiency.

highest
costs

average i-io cent per hour.

has had one for two years and at
least a dozen filament tubes would

work (they did for a while anyway) but when he put in a Raytheon tube instead he couldn't get a
sound!
Apparently the unit has
to be designed for

As
less

Raytheon.

for the voltage output

said about

it

the better.

I

get

the

it is

draws more current than a radio

why

meter?

Known Raytheon Tube

No Acids Used
use of acid is objectionable because of the possibility of damage to furnishings
and the corrosive action makers periodical replacement of the elements necessary.

The

erating voltage because it draws so
much current. But if a voltmeter

set

Uses Nationally

All Majestic B Current Supply Units are equipped with the Raytheon tube (endorsed
by numerous radio engineers and editors) which is a non-filament tube with full
wave rectification, no liquids or back surge.

The

that the average
voltmeter won't read the actual op-

excuse as

it say so on the
never did see a volt-

Try a Majestic
Go

meter label which read, "O. K. for
use on power lines but not on B-

power units."
Yes, they have their drawbacks,
as you can see. But we will say this
for them
if you want real
qualreception you need
power, and that usually
ity

good Raytheon B-power

lots

means
unit.

of
a

B Current Supply

at

Our Risk

from whom you bought your set or any other reliable dealer and
If
get a Majestic B, and attach to your set. We want you to judge for yourself.
you are not convinced that it improves your set that it is the most satisfactory as
well as most economical unit you have ever owned after a week's use, return it and
your money will be cheerfully refunded. Every Majestic is positively guaranteed
It is the most remarkable improvement yet made in Radio reception.
for one year.
to the dealer

doesn't

We

to

is

List Prices
Majestic Super

Tube
tubes.

West

B

Current Supply complete with Raytheon

capacity I to 12 tubes including the use of new 135-150 volt power
Price .................................................... $39.50
of Rocky Mts ................................................ $42.50

Majestic Standard B complete with Raytheon Tube, a smaller unit designed
for sets having not more than six 2Oi-A-type tubes of five 201 -A, plus one
I35-I5O volt power tube. Price

West

of

Rocky Mts

$32.50
$35.00

Operates on 100-120 volt-6o cycle alternating current.

GRIGSBY-GRUNOW-HINDS CO.
4540 Armitage Ave.

ADVERTISEMENT
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SHEETS
sent to the Questions and Answers department of RADIO BROADCAST have until recently
"
been answered either by letter or in
The Grid."
The latter department has now been discontinued,
and all questions addressed to our technical service department are now answered by mail. In place of
"
"
The Grid, we present herewith a series of Laboratory Information Sheets.
These sheets contain much
the same type of information as has appeared in "The Grid/' but ue believe that the change in the

JNQUIRIES

*

method of presentation and

BradU^oinit
PERFECT FIXED nESlSTOR

RADIO BROADCAST

This package contains
5 Bradleyunits
N&.SOOR
500,000 Ohm* or .5

No. 9

RADIO BROADCAST Laboratory Information Sheet

eliminators which
provide several B-battery voltage taps for the radio set.

f orB-battery

sure to use Bradleyunits

for this service, because Bradleyunits are solid molded fixed

with great

accuracy and fitted with silverplated terminal caps which
can be soldered without damage to units. These units are

made

more than 20 difand will not
deteriorate with age.
in

ferent

COIL DETAILS, ETC.

particularly true

resistors calibrated

ratings,

For experimenters who prefer
to build their own resistancecoupled amplifiers, a special
set of Bradleyunits has been
prepared and sold in a convenient carton ready for use in
a resistance-coupled amplifier.

SHEET NO.

Cs
Vi
of the

V

popular four-tube Roberts receiver. It is
quite an easy matter to wind coils for this receiver,
and there are given below complete data regarding

Ji
Ja

10

is

shown a diagram

their construction.

Li=40

turns No. 22 d.c.c. wire

cylindrical form.
at every 10 turns.

The

wound on

coil is to

a 3"
be tapped

=45

turns No. 22 d.c.c. wire wound alongside
on the same form. The spacing between
Li and L2 should be a quarter of an inch.
L 3 ,L4=40 turn bunch-wound coil of No. 26 d.c.c.
wire tapped at the center and wound over the
filament end of the secondary winding, L&.
L s =45 turns No. 22 d.c.c. wire on a 3" form.
Le =Tickler, 20 turns No. 26 d.c.c. wire wound on
a Ij" cylindrical form and mounted at the
grid end of the secondary winding, L&.
Besides the coils, it is necessary to have the following additional apparatus in order to construct
the receiver.
Ti Audio transformer; ratio about 4:1.
Tj Input push-pull transformer.
Ta Output push-pull transformer
Ci Variable condenser 0.0005-mfd. capacity.
Ca Variable condenser 0.0005-mfd. capacity.
C 3 0.0025-mfd. fixed condenser.
C* 0.005-mfd. fixed condenser.

La

Li,

No. 10

2

Tilly,

1926

Ri
Rs
Rs

G

4J-volt C battery.
9-volt C battery.
Double-circuit jack.
Single-circuit jack
10-ohm rheostat
10-ohm rheostat
10-ohm rheostat
Grid leak and condenser, 0.00025-mfd.
condenser and a 4-megohm grid leak.

After the receiver has been completely buik, it
should be neutralized. The following method of
doing this will, in general, be found the simplest.
First, tune-in some local station that is broadcasting
with a frequency of about 1000 kc. (300 meters).
Advance the tickler until the detector begins to
oscillate.
Now, by varying the setting of the first
condenser, it will be found that the pitch of the
whistle will change.
The variation of the pitch of
the whistle is due to the fact that the radio freis
quency stage
oscillating and heterodynes the

oscillations in the detector stage.
When the receiver is properly neutralized, oscillations will not
take place in the radio frequency amplifier, and
the pitch of the whistle will not change. The
problem is, therefore, to so adjust the neutralizing
condenser as to bring about this condition. When
the receiver is properly neutralized, the tuning of
the first condenser will have no effect on the tuning
of the second condenser.

The Four-Tube Roberts

to order Bradleyunit
Amplifier Resistors from
your dealer, today.

July,

1926

Circuit

^'- .-

^

!! S^/

^*Ai*"

ALLEN-BRADLEY COMPANY
278 Greenfield Ave., Milwaukee, Wis.
Please send

me your

latest literature

on Bradleyunits and Bradleyunit
Amplifier Resistors.

Name

.

.

and

Midget variable condenser.

RADIO BROADCAST Laboratory Information Sheet

Be sure

*

section of

Data on the Roberts Four-Tube Receiver

circuits frequently

call

Be

this

We

an index to all sheets previously printed will appear in this department.
Those who wish to avail themselves of the service formerly supplied by "The Grid," are referred to page
The June RADIO BROADCAST, in which appeared the first series
270 where it is explained in detail.
of Sheets, may still be obtained from the Subscription Department of Doubleday, Page S* Company.

R^DIOfor a fixed resistance
is

make

year,

PERFECT FIXED RESISTOR.

This

sheets, will

suggest that the series of Sheets appearing in each issue be cut out with a ra^or blade and pasted on fling
The cards should be arranged in numerical order. Several times during the
cards, or in a note book.

Bradkvunlt* rt luperior to othci
typo of retUton becaiuc they dc
ruuuncr with age
they r* not ffecied by
pherk c h angr t or moii ti

unit.

wider scope of the information in the

the

much

greater interest to our readers.
The Laboratory Information Sheets cover a wide range of information of value to the experimenter,
they are so arranged that they may be cut from the magazine and preserved for constant reference.

of

.

Address.
.evoltj

Complete

.

45

V.

90

V.

135 V

data on the sizes of the various units used in this circuit appear on sheet No. 9
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Better now for*9-5 than
it was in 192O for
Recall that in 1920 a
one-tube radio sold for $85. Today
Crosley makes a better one for $9.75
(The Crosley Pup). There's the picture
of Crosley manufacturing genius.

over have grown wildly enthusiastic over

This year will see the millionth Crosley
radio set produced. And somewhere, the
first hundred still bring joy and satis'
faction to their owners. Only this winter,
one of Crosley's early one-tube radios
won a nationwide radio reception contest, in which one-tube sets of all makes

building",

and dates were entered.
Powel Crosley, Jr., has so improved tuned
radio frequency circuits in the present
Crosley sets, that experts the country

Prices slightly higher west of the Rockies

their performance.

"The first set to beat my pet
one fan. "The only set I have
that

-",

says

ever seen

would tune out our local station in our
writes another. "How can

Crosley do it for the money!" is one exclamation, typical of hundreds of letters.

These new Crosley sets are truly won'
derful for they not only represent a
tremendous forward step in radio
development, but are offered for even
less than the closing-out prices of
questionable and obsolete sets.
See and hear the

new

your nearby Crosley

Crosley sets at

dealer's.

For descriptive catalog write Dept. 20

THE CROSLEY RADIO CORPORATION, CINCINNATI, OHIO
Powel Crosley,

Owning and Operating

WLW,

first

Jr.,

President

remote control super-power broadcasting station

in

America

Better -Costs Less
Manufactured under Armstrong V.

S.

Patent No. 1,113,149, or under parent
application of Radio Frequency Laboratories, Inc.

Mass manufacturing operations on the
million scale has so saved pennies in
production that the public sees them
reflected in dollars saved on the retail
prices of Crosley radios.
One great example of this

is

the Crosley

Musicone.
Its success created so great a demand
that a saving to the public of $2.75 was
soon effected through increased produc-

tion. Today it is the fastest moving item
in radio
its quality of reproduction and

low price is inducing the rapidity by
which it is replacing thousands of other
its

type speakers.
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The UX-200-A Tube
A STABLE SOFT DETECTOR TUBE

the nucleus exactly equals the negative charges on
the electrons, and the atom is in a stable condiWhen the filament is heated, it emits a
tion.
great many electrons which are projected from its
surface at very high speed.
As they pass through
the space between the filament and the plate, they
frequently collide with some of the gas atoms,
disrupting them and causing one or more of the
negative electrons to be torn away from the atom,
leaving what is called an ion, which is an atom that
has lost one or more of its negative electrons. As
soon as the negative electron is separated from its
atom, it moves toward the positively charged plate
with the other electrons emitted from the filament,
and the plate current is thereby increased. Now,
this breaking down of the atoms is called ionization,
and it usually occurs at some particular value of
At the point of ionization,
grid and plate voltage.
large changes in plate current occur with only small
in
changes
grid potential, and if the tube can be
operated at this point on the plate current curve,
it will be
very sensitive. In the old style uv-200
tube, the various voltages required very accurate
adjustment in order to make the tube operate at
the critical point of the characteristic, and this fact
more or less detracted from its increased sensitivity.
With a uv-201-A tube, however, very stable operation can be obtained over a wide range of voltages.
As with the uv-200, operation of the uv-200-A is
accompanied by a slight hiss, not unlike escaping
steam, but it is not sufficiently loud to become

tube, manufactured by the
Corporation of America, has recently
been placed on the market. It is called the ux200- A, and insofar as its operation is concerned, it
is similar to the old uv-200, since its efficiency as a
detector depends upon the presence of a gas in the
The major difference in appearance between
tube.
this new tube and the ux-201-A, is the absence of
The UX-200-A has
the silver coating on the bulb.
a bluish smoky color due to the special gas content.
The characteristics of this new tube, as given by
the manufacturers, are as follows:

ANEW
Radio

detector

Same
Same

Design
Base
Filament Voltage
Filament Current
Plate Voltage
Plate Current

An every-night
adventure ofBurgess

Radio

Batteries

of the reasons why
you should always buy

ONE

Burgess Radio Batteries is
that the batteries used by air'
mail pilots battleships ex'
and the majority of
plorers
recognized radio engineers
are evolved in the Burgess
Laboratories and manufac'
tured in the Burgess factory.

These batteries are identi'
with the batteries sold
by your dealer and thousands
cal

as standard ux-201-A
as standard ux-201-A

5 Volts
0.25

Amperes

Plate Impedance

45 Volts Maximum
2.0 Milliamperes
28,000 Ohms

Grid Leak
Grid Condenser

0.00025 Microfarad

2.0

Megohms

It might be of interest if the action of a gas-filled
detector tube is reviewed, and an attempt made
to show why such a tube can be made very sensitive
for detecting signals.
The gas contained in the tube is composed of
innumerable atoms, each of which consists of a
nucleus surrounded by electrons, which are negatively charged.
Normally, the positive charge on

No. 12

bothersome.
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The UX-171 Tube
handle the input with 135 volts on the plate. Its
power output under the above input conditions will
be below that of the ux-210. As a matter of fact,
the ux-210 will deliver 1.08 watts while the ux-171
This
will deliver .3 watts under these conditions.
latter figure, however, is more than sufficient for all
conditions.
normal
It must be remembered that greater input voltages are required to secure greater output power.

data on the new ux-171 tube show the
important constants for this tube under various
operating conditions. It is designed to handle relatively large amounts of input voltage and to deliver, with a low plate voltage, relatively large
amounts of undistorted power. The table below
shows the amount of power that can be delivered by
the ux-171 under various input voltage conditions.
This new tube will provide undistorted power

'pHESE
*

Filament current

.5

Plate current
Plate impedance
Amplification constant

Mutual Conductance
Plate voltage

Grid voltage
Power output

in

watts

amp

.5

amp.

13.4 mils.

16.5 mils.

2200 ohms
2 65
1200 micromhos
90
-16.5

2200 ohms
2.65
1200 micromhos
135
-27
.3

.1

to a loud speaker in considerable volume without
the use of high plate voltages. It is to be compared
with the ux-112 and the ux-210 tubes. The ux-112
requires 135 volts plate battery to handle input
voltages of 9 volts, and under these conditions will
deliver a maximum of .12 watts of undistorted
power. The ux-171, however, with only 90 volts
on the plate, will handle input voltages up to 16.5,
and will deliver approximately the same amount of
power to a loud speaker.
With input voltages of 27, the ux-210 requires a
plate battery of 350 volts, while the ux-171 will

.5

.5

amp.

amp.

20 mils.
2250 ohms
2.65
1180 micromhos
157.5
-33

21.5 mils.
2325 ohms
2.7

.486

.64

1163 micromhos
180
-40.5

will deliver 27
volts to the grid of the last amplifier tube without
more amplification (an additional stage), and without taking care of overloading all along the line of
low frequency amplification.
The low impedance, 2(X)0 ohms, of this tube,
recommends it for use in high quality amplifiers.
This is considerably below the impedance of loud
speakers now on the market, which will tend to
bring up the low notes. For these reasons, it will be
wise to use an output transformer, as the manufacturer's circular recommends.

There are few radio receivers that

of other good dealers every
where.

BURGESS BATTERY COMPANY

No. 13

Niagara

Factories

Falls

and Offices:

and Winnipeg

NECESSARY RESISTANCES, ETC.

ONE has a convenient source of

IFit

is

direct current,
a comparatively simple matter to charge

batteries.
Although such charging will
necessarily be done rather wastefully, it will nevertheless be cheaper and much more convenient than
having it done at a charging station.
The charging may be accomplished by either of
In
the two methods illustrated in the diagram.
A, the charging rate is determined by the value of
the resistance R. Most of the power companies
supply 110 to 120 volts, and for this line voltage,
the following values of resistance should be used.
The values are approximate and based on an average voltage of about 115.

storage

CHARGING
RATE

Amp.
2 Amps.
r
3
"
1

'

4

5

The

BURGESS
RADIO

BATTERIES

July,
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Charging Storage Batteries on Direct Current

GENERAL SALES OFFICE: CHICAGO
Canadian
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"
last

RESISTANCE

be 200 watts. If the bank consisted of one
40-watt lamp, one 150-watt lamp, and one 60-watt
lamp, the total would be 40+150+60=250 watts.
By reference to the table, the total power (wattage)
required, for any value of charging rate, can be
found in the last column.
There are several precautions to be taken. In
the first place, be sure to connect the positive side
will

of the line
to the positive side of
the battery.
If the batis
t e r y

wrongly

c o n n ected

POWER DISSIPATED

siow

IN RESISTANCE

110
55
37
28
22

column

is

Ohms
"

****<

110 Watts

220
330
440
550

given so that

if

a resistance

unit is purchased care can be taken in choosing
one that is capable of dissipating the power given
in the table.

In place of the resistance units we can substitute
a bank of electric lights as is illustrated at L, in B.
rate will be determined by the total
wattage of the entire bank of lamps, and this total
will equal the sum of the individual wattages of the
lamps. If five 40-watt lamps are used, the total

The charging

Tested and approved by RADIO BROADCAST

n t h e circuit, it is
i

likely

that

itwill

be ser-

uaniiously
luubiy damaged. Secondly, be sure'that none of the leads touch
for
if this
as
water
such
metal
surfaces,
pipes,
any
occurred a short-circuit might result. Thirdly, be
Incertain that the charging rate is not too high.
formation regarding this is generally given on the
name plate of the battery. However, if this information is lacking, the charging rate should be
determined by the heating of the electrolyte. As
the battery charges, the temperature of the solution
gradually increases, and no damage will result if
is not allowed to exceed 110 dethe temperature
nper

grees Fahrenheit
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erence

"By ye deeds

shall

ye be known,"

is

an

old yet significant proverb that applies to
industry as well as to the individual. It
is but natural that a pioneer
organization
which has pursued a steadfast policy of
integrity should be the present day leader
in its particular field of endeavor.

The General Radio Company has atits position as the outstanding manufacturer of radio parts and laboratory

tained

instruments through the recognized merits
of its products.
Since the early days of radio, amateur
operators and set-builders have looked upon
the General Radio Company as a time-tried

producer of dependable apparatus.
The careful and conservative buyer of radio parts looks first to the reputation of the

manufacturer. He knows from his own experiences and those of others whether this reputation warrants his confidence.
It is this
self-same confidence upon which the popular
preference for General Radio parts is based.
All
products of the General Radio
Company whether for the scientist or setbuilder embody the same outstanding crafts-

manship and materials in their construction.
As a consequence the General Radio
Company has gained the esteem and confidence of amateur operators and experimenters an enthusiastic group who are
familiar with the technique
of radio design and to whom the science of
radio owes much of its rapid advancement.

thoroughly

You will invariably find General Radio
parts"behind thepanels of better built sets."

To-day General Radio precision instruments are standard equipment in nearly all the
commercial and technical school laboratories throughout this and many foreign countries.

Every instrument made by the General Radio Company

WRITE FOR PARTS CATALOG

GENERAL RADIO

Co.

is

thoroughly guaranteed.

924-B

CAMBRIDGE

39,

Behind the Panels ofBetter Built Sets

Tested

anil

approved by RADIO BROADCAST
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WHY

THE DRY TYPE

Did you ever ride in an automobile
without shock absorbers or snubbers? If
you know what happened when you
bump.

hit a

The

better the springs, the longer the

up and down vibrations continued
on the rider and hard on the car.

the majority of receivers using type 199
"pOR
L
tubes, a bank of dry cells can be used to
supply the filament current. For portable sets
such an arrangement is very convenient, and although, in general, the operation of these tubes will
be found somewhat more expensive than storage battery tubes, their added convenience usually more
than compensates for the greater cost of upkeep.
The common type of dry cell usually consists of a
zinc container

1926

the active material, there is usually placed a layer
of blotting paper.
The layer of paper acts, not
only as an absorbent of some of the electrolyte but
also as a separator which prevents the manganese
dioxide from coming into contact with the zinc. If
such contact does occur, an internal short-circuit
takes place and the cell becomes useless.
The zinc case of the cell
*- forms the negative terminal,

S

^

also

(which

hard

acts as one ele-

ment of the
battery) in
which is

why automobiles require snubdamp out spring vibrations

That's
bers to

July,

A Batteries

SNUBBERS?
so,
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placed the active material.

The active
material is
usually a mixture of powdered

carbon

and manganese

dioxide

moist e ne d
with a solution of sal

am-

moniac.

Be-

tween the zinc
container and

UX

chemically with any of the
other substances used.
The current from any one cell should not exceed
one-quarter ampere. In the case of portable sets,
it is not always possible to use that number of cells
which would give greatest efficiency. In an installation in the home, arrangements should be made to
use sufficient cells for most effective operation.
For any receiver using up to four 199 tubes, only
three dry cells are necessary, connected as is shown
in A on the accompanying diagram.
If the receiver
uses more than four tubes, two banks of dry cells
should be used connected as shown in B.
Dry cells can be tested most easily by means of an
ammeter. The instrument should be capable of
reading up to about 50 amperes, and in testing the
The cell should
cell, it should be connected as in C.
be thrown away if it reads less than five amperes.

that's why B-T
sockets are
designed to absorb vibrations as well
as shocks.

and

The new B-T socket is the result of
years of intensive study of the problem of protecting the vital, delicate tube
elements it absorbs the shocks that
cause damage to the tube and stops the
vibrations that ruin reception.

No. 15
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Loop Antennas
both

THEORY OF OPERATION

in the

same

maximum

A

LOOP

quite commonly used in
multi-tube receivers, espe-

antenna
connection with

is

The action of a loop is
not quite as simple to understand as is the action
of a simple antenna.
The theory of the operation of a loop is commonly
explained in the following manner. Suppose we
have two vertical wires separated by a distance of
200 meters, both of them insulated from each other
and from the ground. Now, if a wave approaches
from a direction perpendicular to the plane of the
two wires, the wave will reach each wire at exactly
the same time, and the voltages induced will be
If the wave approaches from
exactly in phase.
some other direction, it will reach the two wires at
different times and, therefore, the induced voltages
will be out of phase with each other.
If the wave
approaches in the direction of the plane of the two
wires and has a wavelength of 400 meters, the two
induced voltages would be 180 degrees out of phase.
Therefore, the voltage at the top of one wire will be
a positive maximum when the voltage at the upper
end of the other wire is at a negative maximum.
Now, if the upper ends are connected together and
the input to a receiver is connected across the lower
ends, current will flow around the circuit, and if the
circuit is tuned by a condenser, the currents will
become comparatively large. The induced voltages
will be greatest when the wave and the loop are
cially super- heterodynes.

plane, since this will result in

phase displacement between the voltages induced in the front and rear wires of the
loop.

With regard to the design of loops, it will generfound that the current induced in the loop
varies directly as the area, directly as the number
of turns, inversely as the resistance, and inversely
as the length of the wave being received.
The common type of loop antenna consists of
several turns of wire wound on a rectangular form.
The turns should be spaced about one-half or one
inch from each other, so as to keep the capacity
low. The distributed capacity of a loop also increases with the number of turns.
This capacity
increases rapidly with the first few turns, and then
the rate of increase becomes slower. A very satisfactory loop for use with a 0.0005 mfd. condenser
can be made by constructing a four-foot square form
and winding on it six turns of No. 22 wire. Such
a loop would have a range of trom 1500 kc. (200
meters) to 600 kc (500 meters).
Generally, for satisfactory operation, no connection to ground is necessary.
However, somewhat
louder signals can usually be obtained if the low
potential end of the loop is connected to ground.
When such a connection is made, it is likely that
the loop also acts as a small antenna by reason of
its capacity to ground.
In this connection, it
should also be pointed out that the inner end of the
loop should always be at the lowest potential.
ally be

UX Detector Socket. Sfl.OO
The Detector Type carries double
absorbers top and bottom its

No. 16

efficacy has been proved by our
year's experience with the B-T
Silent Socketfstill in use with Universal Base, 1.25).
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Carrier
HETERODYNE INTERFERENCE
waves travel with the speed of

UX

The

Wave

spring contacts of the new
are noteworthy and show typical B-T
Long contact surface soft
efficiency.
and yielding to prevent side strain with

continuous flexible leads.

YOUR TUBES MUST HAVE PROTECTION
USE B-T SOCKETS IF YOU BUILD
INSIST ON B-T SOCKETS IF YOU BUY

light

RADIO
300,000,000 meters per second. Now, in any
wave motion, the frequency, or number of waves
passing a given point per second, multiplied by
the wavelength, gives the speed with which the
If a train of railroad cars
passes a given point at the rate of two cars per
second and each car is fifty feet long, the speed of
the train is obviously one hundred feet per second

waves are traveling.

/

-,

7*5,000

5.000
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Analysis

Thus a 10-kilocycle channel
different wavelength.
at three-hundred meters wavelength is only a three
meter channel, while at three thousand meters
wavelength, it is a three hundred meter channel.
There are about nine times as many 10-kilocycle
channels available between the wavelengths 30
and 300 meters as there are between 300 and 30,000
meters.

For very high quality music, all tones between
about 30 and 5000 vibrations per second should be
transmitted with equal efficiency. To transmit
the former, we must transmit a frequency 30 cycles
greater than the carrier and another 30 cycles less
than the carrier, in addition to the carrier itself.

To

transmit the 5000-cycle note we must use the
frequencies 5000 greater and 5000 less than the
and to transmit all the intermediate tones,
we must use the two bands of frequencies (called
the upper and lower side bands) shown in the
carrier,

WATCH

accompanying diagram.

the

B-T Line and

Profit

Authorized dealers are now being
franchised on the new Counterphase Seven when you hear the
story you'll understand the rush.

LOWER SIDE BAND

South Canal Street

UPPER SIDE BAND

FREQUENCY
-fa

BREMER-TULLY MFG. CO.
532

CARRIER

Chicago,

III.

the frequency of passing radio
waves is one million per second, then the length of
each wave must be 300 meters to make the speed
come out the value stated above. Broadcasting
stations have a frequency separation of 10 kilocycles to prevent heterodyning, and no uniform
wavelength separation can be given that will lit'
applicable throughout the broadcasting band. If we
work with wavelengths, we must calculate anew
the width of channel expressed in meters for every

Quite similarity,

if

Tested and approved by RADIO BROADCAST

The whole range of frequencies used is called a
"channel."
In the case just described, the width
The important
of the channel is 10,000 cycles.
thing about all this is that broadcasting stations
do not use only a single frequency or wavelength as
might be supposed from the figure given at the top
of the newspaper radio programs (that figure is. the
frequency of their carrier wave in kilocycles ix-r
second), but they each require a channel of definite
width, and hence only a rather small number can
work at once without their channels overlapping.
Overlapping results in a continuous whistling sound
(of high pitch if the channels overlap only slightly,
and of lower pitch if the overlapping is greater).
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The

A

Department for the Exchange of Ideas and Suggestions of Value to the Radio Constructor and Operator
to this

LYNCH

department are welcome and those used will he
A pri^e
is, from two to ten dollars each.

paid for at the usual rates, that
CONTRIBUTIONS
of twenty-five dollars

is

given for the best idea used during

each three-month

The prizewinner for the current period will be announced in the August
RADIO BROADCAST. Manuscripts intended for this department should not
Little
exceed about three hundred words in length, and should be typewritten.
consideration can be given to manuscripts not typewritten.
Envelopes should
be addressed to this department, RADIO BROADCAST, Garden City, New York.
period.

VERNIERS AND THEIR APPLICATION
TO RADIO

lines of the

given, this

main
is

RESI

In the example
on the vernier. The

scale.

at

5

word "vernier" has come to
mean in radio terminology "a slow

decimal point is 5,- then. The
complete reading is therefore 0.85, as
stated above.

motion," but in engineering, it has
kept its original meaning to divide into,
or measure, small parts. This method was
called after its inventor, Pierre Vernier,
who died in 1637.
After a careful examination of advertisements and descriptions of so-called vernier

application of this vernier arrangeto the long-wave receiver mentioned
The main
previously, is a simple matter.
scale is pasted on the sliding strip of bakelite while the vernier scale is pasted to the
panel by the side of the sliding strip.
When a station is heard, the coil setting

dials, only one (the Erla) was found that had

may

second

THE

The

ment

1926,

old carbon lamp consumed more current to give
less light.

RADIO BROAD-

CAST, page 490, appeared an article on a
long-wave receiver, in which a piece of
slotted bakelite was used to vary the distance between the coils. This method

Tungsten, which

metal, proved more efficient, more dependable.

is

be jotted down by following the
It is simple to slide
instructions above.
the strip of bakelite along until the required setting is found when tuning-in for

a true vernier incorporated in its design.
In the "Now, I Have Found" depart-

ment of the February,

The

Metal long has been
recognized as the most effi-

cient of electrical conductors. The Lynch Metallized
resistor
Resistor gives non-arcing,

conductive resistance. It
marks as great an advance

a station which has previously been heard
and its setting marked down.

as did the tungsten lamp.

Arthur H. Lynch

DOUGLAS H. NELLES,
Ottawa, Ontario.

would be an excellent one for short-wave
receivers, and if the bakelite strip were
graduated with a scale, and a vernier added
on the panel (one such as is shown here),

A

LATERAL BASKETWEAVE COIL

FORM
you ever try to bore a dozen
or so perpendicular holes in a small
piece of wood to hold the pegs in

very accurate calibration of the receiver
would be possible. Coil positions could be
recorded to the fortieth of an inch, or closer

DID

a smaller scale is used.
even,
To make such a vernier scale, first decide the size of the main scale divisions,
then, with a good pair of dividers, divide
on this vernier scale, into ten equal parts,
a length equal to nine divisions of the main
one
i,
scale.
In the illustration, Fig.
quarter of an inch is supposed to be the
main scale division. Therefore, the vernier
scale which is divided into ten equal parts,

a form for winding lateral basketweave
If yours was the usual experience,
coils?
you have probably found that a drill press,
or jig, is necessary in order to have the pegs
stand up at right angles, as must be the
case to make a neat looking coil.
The following method of making the coil
form has proved very satisfactory. Use a
piece of wood f inch thick for the base.
For the uprights get a pound of 2O-penny

if

FIXED RESISTOR

PRICES:.25 to 10 Megohms
**
above .01 to .24 "

.OOl to .01
Single Mounting

.50
.75

#1.00
.35

Warranted
Absolutely Noiseless
Permanently Accurate

Vernier Scale

Dependable /
2

C.

Scale

Main

FIG.

Readings to one fortieth
2| inches long.
of an inch will be possible with the arrangement shown. If the main scale is divided
into one-tenth divisions, and the vernier
correspondingly changed, readings to one
hundredth of an inch will be possible.
Referring to the scale shown on this page,
we see that the setting is 0.85, and this is
First of all the readthe way it is read.
ing on the main scale opposite the zero
In this inof the vernier scale is taken.
it is something over
stance it is less than
0.8.
To find out what the second decimal
figure is, we glance along the vernier scale
and see that one of the division lines on it
will be in alignment with one of the division
is

i

hi

I

These are slipped into holes
the proper points on a circle laid

finish nails.

drilled at

out on the base.

The

to drill the holes perpendifficulty
Take a second piece of wood
dicularly.
Drill a hole in its
inches.
about
center, using a twist drill just a shade larger
in diameter than the nails.
Slip a nail
through this hole and test with a carpenter's or draughtsman's square to see if it is
is

4x4X4

perpendicular which it probably will not
Drill other holes until
be at first attempt.
you get one that is perpendicular. Mark
it, and use it as a guide or jig, placing it
over the base when drilling holes for the

/COMPRISING a concentrated metal*
^^/ lized deposit one-thousandth of an
inch thick upon a glass core and sealed
within a glass tube, each LYNCH
METALLIZED FIXED RESISTOR wins in
the exacting tests of time and service.
This better-built product has been
endorsed by leading engineers and experimenters and the test laboratories of
the leading magazines.
If your dealer cannot supply you, it will
pay you to wait for the mail we ship
postpaid, and Lynch products are sold on
a money-back guarantee.

Dealers

ARTHUR

H.

Write us!

LYNCH,

Fisk Bldg.,

Broadway &. 57th

New York,
&2rfi<2rf2rfi^rt*f2r^^

uprights.
f Tested and approved by RADIO BROADCAST if

Inc.

Manufacturers of Radio Devices

N.Y.

Street
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tips:
Slightly start each hole on
form base before using the jig; this
makes it easy to slip the drill through the
jig and locate the exact point to be drilled.
Keep the jig and block in firm contact use
your foot or a clamp. File off any burrs on
the nails just back of the points, and sandpaper any rust off the shanks.
Bases for various diameters can be made
up for a few cents.

the

coil

E. S.

The audio currents are now allowed free
passage to the transformer, and the plate
voltage is the same at all times. The impedance of the primary of the transformer
is sufficient to cause the radio
frequency
currents to pass through the condenser and
fixed tickler coil where they cause
regeneration.
After going through the tickler they
return to the filament by way of the variable resistance, which acts as a valve con-

ANDERSON,

Springfield, Massachusetts.

CONTROLLING REGENERATION
"UNIVERSAL"

of controlling
the RADIO BROADCAST "Universal" are to employ a
variable resistance either in series, or in
Each of
parallel with a fixed tickler coil.
these methods has slight disadvantages,
in the opinion of the writer.
If the parallel
method is used, the tube must be kept fairly
near to the oscillating point or practically
no regeneration will occur. Also the ad-
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THE

methods

usual

regeneration

Many

IN

in

apt to be very critical, which
will cause the detector to break into oscillation suddenly.
This is not always the
case but is true of some detector tubes.
With the variable resistance in series
with the tickler, the control is smoother
than with the method just outlined. This
latter method, however, causes the entire
plate current to pass through the resistance
with some losses to the audio frequency
part, which should have free passage to the
audio transformer. Changing the value
of the series resistance in tuning will change
the value of the B-battery voltage that is
applied to the plate of the detector. As
the resistance is decreased to cause regeneration at the lower frequencies (higher
wavelengths), the plate voltage is increased.
This is apt to cause instability
at the lower frequencies.
The ideal method is one that will allow
free passage of the audio frequency currents through the primary of the audio
transformer, the batteries, and back to the
filament.
The radio frequency currents
which cause regeneration should be separated from the audio currents and sent
through a separate channel to the tickler
This
coil, and then back to the filament.
may be easily done as shown by the diagram, Fig. 2. The primary of the transformer is connected to the plate of the de-

justment

is

Cone

FIG.

trolling

the

amount

3

current

of

flowing

through the tickler. This control is very
smooth; in fact it is so smooth that if the
detector is adjusted to a sensitive condition at 1000 kilocycles, it will be quite
sensitive at 550 kilocycles with the same
adjustment.

LAWRENCE

BABCOCK,

S.

Jamestown,

New

York.

LOUD SPEAKER COMPARISON
it

is

desired

to

test

out two loud speakers for comparison; or, perhaps, two speakers are
to be used alternatively.
It is an accepted
fact that the usual horn reproduces the
treble somewhat better than the base, while
the cone does the opposite.
If the two
instruments are connected in series, the
reproduction is very satisfactory over the
entire scale, possibly with a slight adjustment.

FREQUENTLY

The wiring diagram

in Fig. 3 will allow
quick change from one speaker to the
other or to both either in series or parallel,
by the use of two double-pole double-

a

throw switches.
This system

applicable to the needs
demonstration purWhen one of the instruments is not
poses.
required, its switch is left in the "open"
position while the d.p.d.t. switch of the
speaker to be used, is placed in the parallel
of

radio

is

dealers

for

position.

4*

L.

H. SEARING,
New York.

Auburn,
Receiving
mile

sets,

receiver,

from simplest kind to thousand
included to help you learn.

UNEQUALLED OFFER.

AN

Other

A CONSTANT NON-INDUCTIVE

special failures

ACT QUICK!
National Radio Institute

for limited time only, so

Dept. GU-5. Washington, D. C.

the

NATIONAL RADIO INSTITUTE
FIG.

Dept. GU-S, Washington, D. C.
Without obligating me in any way, please send
me your free book "Rich Rewards in Radio," also

Name

.

your practical,

.

.

.

home'

.Age.

.

Address

Town.

on

.State

2

lector tube and the other end of the prito the B plus 225-volt post.
One side
of a .oo2-mfd. fixed condenser is connected
to the plate.
The other side of this con-

mary

denser goes to the end of the tickler which
formerly went to the plate. The other
end of the tickler goes to one side of a
25(>o-ohm variable resistance. The other
side of this resistance goes to the plus
filament

post.

home

constructor

and

experimenter, especially now that
resistance-coupled amplifiers are so
popular, a cheap and easily constructed
resistor that has a higher current carrying
capacity than the paper strip type should
meet with general approval.
The type described here is remarkably
constant, and will carry much more current
than the usual kind without changing its
resistance.
The writer constructed a number of them a year ago, and though the
resistance increased slightly the first week,
there has been no appreciable change since.
The materials needed are as follows:
A bottle of India drawing ink; some scraps
of muslin or other thin and absorbent cloth;
a few pieces of glass tubing with an inside

FOR

MAIL COUPON
complete information
study Radio course.

RESIST-

ANCE UNIT

RADIO BROADCAST ADVERTISER
in the neighborhood of 3-16 inch;
brass or copper tubing which will
fit rather snugly over the glass tube; some
thin sheet brass, copper, or even a tin can
if the latter is bright and clean enough to
take solder readily; and some sealing wax.
First, soak a piece of the muslin in the ink
and dry thoroughly over a radiator or stove.
Next cut your tubing into lengths to suit
(an inch and a half is about right) by nicking with a file and breaking with the fingers.
Now make two ferrules out of the copper

diameter

a

little

Brass^
t*

3<*|

Inked

,

Brass

.

Ferrule^ Muslin \ Ferrule y

-Glass Tube

Solder here and trim flush'
<fi)

FIG.

4

or brass tubing about |-inch long.
If you
can't get the right size tubing, roll a piece
of j-inch wide brass or copper foil around
each end of each piece of tubing, and solder
the joint.
One more thing and you are ready for the

For each resistor you will want
two "T" shaped pieces of the thin metal.
assembly.

See A, Fig.

4.

Cut the muslin into

strips a half-inch

width than the length of the glass
Roll one of these strips up tightly
tubing.
until the roll is about an eighth of an inch
in diameter and clamp both ends in the "T"
shaped metal pieces by curling the top
ends of the "T" pieces around the ends of
the roll.
Assemble as shown in C, soldering the ends of the "T" pieces to the edges
of the end ferrules, and seal both ends by
dipping in melted sealing wax, leaving
long enough for the wax to flow all around
between the glass tube and the ferrules.
The excess wax on the outside can be easily
removed with a knife. If difficulty is
met with in completely closing the ends of
the assembled units with the hot wax, the
whole device may be filled with melted
wax.
If
permanency of calibration is
desired, it will be necessary to make airless in

thread around the celluloid. Leave it for
minutes until the celluloid is set.
Then remove the thread and wind the
coil as usual, fastening the ends as you
Now apply amyl acetate to
usually do.
the coil with a brush, fairly liberally, so
that it will soak through to the celluloid.
Allow it to dry slowly for half an hour, and
then place over a register or radiator so as
to volatilize all the chemical.
The acetate will have dissolved the surface of the celluloid to the consistency of
cement and, as it dries, the coil will be
At the same time, the
firmly held.
chemical will have evaporated practically
entirely from the coil and it may be slipped
from the form.
To wind a primary over a secondary, put
a narrow strip of the celluloid over the
secondary and repeat the process.
five or ten

E. S.

from 50,000 to about 250,000 ohms, and
have been used with excellent results in
resistance-coupled amplifiers, etc.

W.

B.

Two

PRACTICAL METHODS OF MOUNTING CRYSTALS

FOR

crystals in miniature lamp bases will be
found hard to equal, considering the cost.
Either the candelabra type of miniature
lamp, or the bayonet type of lamp base,
and corresponding sockets, are used as the
means of holding the crystals. See Fig. 5.

To

prepare the lamp bases, the glass and
plaster of Paris is broken out, and the crystal is hot-leaded into the base.
Contact is
made with the lamp socket through the

method provides
the advantages of a "doped"

THE

coil

and, as will be obvious, practically
none of its disadvantages.
Having procured from a Kodak dealer
a sheet, or sheets, of celluloid (this is as
thin as tissue), and from a druggist a pint
bottle of amyl acetate, first cut a strip of
celluloid to cover a coil form of the desired
diameter and length. If the strip is not long

enough to overlap half an inch, join two
pieces by softening a narrow band on the
ends of two strips with amyl acetate and
Bind the strip
pressing them together.
around the coil form, first applying amyl
acetate in two or three places to the under
side of the strip and the overlapping edges,
and wind fifteen or twentv turns of cotton

lighting circuit, radio reception is
greatly improved, providing propand
Eliminaerly constructed
tors are employed.
This is due to
the steadiness and constancy of the

B

A

alternating current supply as contrasted with the internal changes
which are always going on any type
of battery, storage or dry cell type.

especially adapted to
the use of the 7| volt power tubes
in the last audio stage.
Their efficiency may be absolutely depended
on in the type of audio amplifier
Bayonet Type Socket

Candelabra Type Socket

FIG.

5

terminals as is the case with the electric
bulb, but only one side of the circuit is used.
By mounting several grades and types of
crystals in these bases, change can be made

immediately without loosening screws, and
with a minimum of delay.
G. A. LUERS,
Washington, District of Columbia.

YOUR OWN Bus BAR

drawn copper wire can be made

all

the power supply for
receiver operation comes from
a steady source, such as the house

AmerChoke

into

following

*

The American Transformer Company offers two units the AmerTran Power Transformer and the

Miller School, Virginia.

AN EASY METHOD OF DOPING SOLENOIDS

S5^

facility to change crystals rapidly
and to obtain dependable contact in
the circuit, this method of mounting

IMPROVISING

HARRISON,

ANDERSON,

Springfield, Massachusetts.

tight seals at the ends; otherwise the resis-

tance will vary with atmospheric changes.
The writer made up a dozen of these
units, using Higgins ink, and varying the
length between the "T" clamps from j
inch to one inch, measuring the resistance
after assembly with a B battery and highresistance voitmeter.
The twelve ranged

265

effective

of bus bar

very
lengths
SOFT
with which to wire receivers.
this soft drawn
of 100 feet and

Usually
copper wire is sold in rolls
any gauge may be obtained,

depending upon the choice of the radio
constructor.

To change the soft copper wire into stiff
lengths, merely cut the roll into 10 foot
Fasten one end of a piece in a vise
pieces.
and the other end into the jaws of a hand
then by alternately turning one way
and then the other and at the same time
drill;

exerting a pull on the wire, it will be observed that the wire stiffens perceptibly,
after which it may be removed from the
Do
vise and cut into the desired lengths.
not make the wire too stiff by the alternate
turning or else it will become brittle, and
break when bent.

GENE RALELE,
Montreal, Canada.
f Tested and approved by RADIO BROADCAST

required. The Power Transformer
also has filament supply windings
for the power tube in the last stage
and for the rectifying tube. It supplies sufficient plate current, after
rectification, for
the set.
The

the operation of

AmerChoke

signed primarily for use in

is

de-

filter cir-

As an output impedance for
by -passing direct current from the
cuits.

loudspeaker it is equally efficient
and more economical than an output transformer.

The AmerTran De Luxe Audio
Transformer gives faithful amplification with natural quality over the
entire audible range.
For the
best in audio amplification use this
transformer in both stages.

AmerTran De Luxe, 1st Stage
AmerTran De Luxe, 2nd Stage
AmerTran AF-7 (3J-1)
AmerTran AF-6 (5-1)
AmerTran Power Trans. PF-45
AmerTran Power Trans. PF-52
AmerChoke Type 854
.

.

$10.00
10.00
5.00
5.00
15.00
18.00
6.00

Write to-day for free booklet

"Improving the Audio Amplifier"

and other data designed to make
radio reception simpler and
more realistic

AMERICAN TRANSFORMER
178

Emmet

Street

Co.

Newark, N.

J.

AmerTran Products Are Sold Only at
Authorized AmerTran Dealers

Transformer Builders for
Over TwentyiFive Years
-
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How the

screw machine
products

Legal Protection Qranted to Patentees and Instances of Important Suits

How the Inventor

Collects

brass

When Private

His Royalties

By LEO

T.

Individuals Infringe

PARKER

Patent Attorney

IHE

matter

of
of
infringement
an important subject
about which the average individentirely unfamiliar. Considerable
is

patents
ual

For plugs, jacks,

clips,

is

information

hearsay

ing circulated

is

commonly

be-

inventors regarding
not infringement, and

among

condenser and trans-

what

former

But through
just how it can be avoided.
actual observation, the writer has deter-

parts,
BRASS assures econo-

my

-etc.,

in quantity pro-

duction.

It

the right

also gives

electrical

conductivity

and the

mechanical accuracy
essential to proper op-

eration

and

of radio sets

parts.

is

and what

is

a subject concerning which
the majority of individuals should become
at least acquainted with the fundamental

mined that

it is

& BRASS

RESEARCH ASSOCIATION
25 Broadway, New York

make

his invention, as well as to

General home construction
of patented radio circuits is generally allowed
on the basis that the result is for "experimental purposes" and not for sale.
Then, too, there is another thing about
it.

which many inventors are misinformed, and
that is the privilege, or, rather, the nonprivilege, of selling an article which, when
sold, is not an infringement of a patent,
but which is so arranged that it is conve-

the Westinghouse Electric and
Manufacturing Company, and the Independent Wireless Telegraph Company et al.
The question, decided by the Court in
favor of the Westinghouse Electric and
Manufacturing Company, is one of particular 'importance inasmuch as a common

tween

Independent Wireless Telegraph
et al, employs a large number of

-fa

dependable lightning arresters.
heen tested and listed by Underwriters Laboratories
for indoor and outdoor installation.
stable item
and good profit.

A

Jewell Electrical Instrument Co.
1650 Walnut St.
Chicago

certain

product and giving instructions to the purchasers how to make other parts of the
so that when the whole strucapparatus,
ture is completed, an infringing instrument
is the result.
Such tactics as these do not
avoid infringement of a patent, and both
the user and manufacturer are liable as coinfringers.

Moreover,

it is

not fair to those persons

who devote

time, effort, and money in perfecting an invention to permit others to
later devise some scheming means of in-

avoiding' infringement of the
patent, without paying the inventor his just
The Courts tend to favor the
royalty.

rights.

For these reasons, the Patent Offices at

Washington are kept busy

filing applications for patents of inventors who have
faith in the Courts upholding their rights.

Another common method of avoiding

payment

make and

of royalties to an inventor is to
use the patented product without

The maker
the knowledge of the inventor.
and user ordinarily believe that the amount

Thus an
eliminate a multiplicity of suits.
advantage is once again given to the pat-

wireless operators to whom the company
The Comfurnishes wireless apparatus.

will he asking for
Jewell arresters have

among

sending and receiving instruBut the operators soon discovered

Lightning

Your customer

popularity

pany issued absolut.e instructions to the
operators forbidding them to tamper or
change any of the connections on the regu-

Company

ments.

us.

siderable

manufacturers and other persons, is supplythe users with certain parts of a patented
ing

money involved is too small for the patentee to attempt to bring suit to recover.
But if a sufficiently large number of actual
users are properly located, the patentee is
privileged to file but one suit to recover
damages from each infringer, collectively.
This method is permitted by the Courts to

Jewell

Thunder Storms

*

inventor, and will look through the shrewd
methods employed to deprive him of his

lar wireless

now with

NOTHER practice that has gained con-

A

fringer but also are the maker and seller.
Not so long ago, a United States Court had
occasion to decide a patent litigation be-

The

are

was rendered although De Forest
had, since the suit was filed, been awarded
certain claims in the Armstrong patent.
decision

directly

the decision.

Price #1.10

Court decided the practice was an infringement, and granted an injunction to stop
the employees making the alteration. This

uct into an

point of discussion with varied opinions
among radio fans is definitely answered by

Arrester

originally

it is

dividual use, but this is not permissible.
A patent gives an inventor the exclusive

"use and sell"

Company

AVOIDANCE SCHEMES DIFFICULT

generally thought to be
perfectly within the law for a person to
make a patented invention for his own in-

For example,

right to

Telegraph

supplied non-infringing wireless apparatus
to their employees, and the operators made
the changes unbeknownst to the Independent Wireless Telegraph Company, the

principles.

nient for the purchaser to change the prodIn. this
infringing device.
case, not only is the user liable as an in-

COPPER

Wireless

that considerably better reception of the
incoming' signals could be effected by sim-

ply connecting a wire from the antenna
post to the plate. This simple change

converted the receiving apparatus into
one employing regeneration, which is a
direct infringement of Armstrong's patent
No. 1,113,149. Although the Independent
Tested and approved by RADIO BROADCAST

\

of

entee.

So for these various reasons, it is unwise
to attempt to avoid paying just- royalties
to the originator of a radio article or device
from which a user

is deriving material beneof far greater importance and value
than the small royalty requested by the
inventor.

fits
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Frequency Channels Used by
AH New Stations,

Including Broadcasters, are

Assigned Wavelengths According

a

new

radio station

commences

to this List

is assigned a definite
frequency (or
depending upon the type of service
from
hands already decided upon. The list printed below gives these bands, and
etc.,
was drawn up at the Fourth National Radio Conference, and only differs slightly from that drawn

frequencies),

up

this

latter

at the previous conference.

upon the information contained

figure

operation,

it

being allocated

Wavelength allocations by the Department of Commerce are based
in this list.

An important matter treated by the Conference Committee was the utilization of the frequency
bands above 2000 kilocycles (below 150 meters). Certain additional services have been placed in
some of these bands, as will be noted from the list. Special thought was given to the application of
the ultra-high frequency bands to beam and amateur services, but, as it will be noticed, no bands
have as yet been specially put aside for the transmission of photographs by radio. It was concluded
that certain of these channels should be available for experimental work other than beam transmission, and the allocations were accordingly modified in that respect.
The Committee stated
that the allocations above 2,000 kilocycles (below 150 meters) must be considered to some extent

temporary or experimental.

A question of primary interest to the broadcast listener was also dealt with. This was relative to
a proposed extension of the present band of frequencies used for the broadcasting service.
It was
fully recognized by the Committee that such an extension would result in a certain amount of relief
of the present congested state of affairs, but it was not found feasible to make any extension without
encroaching upon the major wave band used by the amateurs.
Many present-day receivers too,
would be unable to tune down to the extended wave band, so no alterations to the present band are
put in force, nor are any such alterations likely.

KILOCYCLES
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Adapting
C7 Waves
O the Roberts to the Long
Jt

Fan Made Coils Suitable for ReB.
B. C's Long- Wave Broadcaster
the
ception of

How

a

British

C. A.

By

OLDROYD

of the Roberts
Great Britain is steadily
increasing, and it is probable that
far more sets of this type would be
constructed if suitable long-wave coils were

selves

popularity

almost exclusively to listening to

this station.

circuit in

THE

DATA ON THE COILS
three-circuit tuner fitted

ordinary
THE
with honeycomb

England's principal broadcast-

available.

coils is easily changed
another waveband, but with circuits
like the Roberts and the Browning-Drake,
Neverthethings are far more difficult.
less, the writer obtained very excellent
results in adapting the Roberts for the
longer waves.
Solenoid coils wound with wire of the
usual gauges were out of the question, on
account of their size. The only way out of

ing station, that located at Daventry and
known as 5 xx, transmits with a frequency

to

of 187 kc. (1600 meters), which is far above
the upper wavelength limit of the standard
In addition to Daventry,
other European broadcasting stations transmitting on even lower
than
(longer wavelengths)
frequencies
Daventry, and the average British fan is
not content unless he is able to receive
these long-wave broadcasters as well as

Roberts

coils.

there are

many

the difficulty seemed to
of multi-layer coils

the shorter waves.

Sure

*s

is

essentially

PRIMARY

why
has

Roberts

the
not

Rosin Core

is

reason

the

SECONDARY

Approved by
A

HARD RUBBER

that are not capable of at least

Genuine Solder

STRIP

CHICAGO SOLDER COMPANY
4222 WrightwoodAve., Chicago, U. S. A.

i

|

Originators and

YOUR DEALER

||

CAN SUPPLY YOU

being

many

cases,

means

of

in

much

by

ANTENNA
FIG.

is

a good time to subscribe for

RADIO BROADCAST
Through your dealer or

direct,

DOUBLEDAY, PAGE & CO.

by the year only $4.00

GARDEN

CITY,

NEW YORK

MORE PROFITS
PROFESSIONAL
SET BUILDER

for the
\\^E
* *

proposition to make to the man
now building (or has the ability
build) radio receiving sets for resale.

who
to

have an unusually interesting

This

is

a real opportunity,
day for full information.
is

Write

to-

Gearhart-Schlueter Radio Corp.
716 Voorniaii Ave.

Fresno, California

Considerable

interference

is

coils

NP

cording to latest practice. As the wire
used for these coils was very thin (about 30
gauge), no very startling results were expected, especially as the layers of the coils
were close together. But when the set was

experienced

switched on, the writer was agreeably surWhen receiving Daventry, about
prised.
180 miles away, the volume was far greater
than when receiving the nearest station,
Manchester, 2 ZY, about seventy miles

the Bureau established at Geneva to look
into radio matters, has been unable to im-

away.
Interference was absent, and only a faint
whisper of Morse was heard at very rare
Other long-wave stations, for
intervals.

prove matters to any great extent.

The Daventry

station, fortunately, has
been little affected by other stations, and

Europe confine them-

Tested and approved by RADIO BROADCAST

Both

parallel to the secondary.
The
coil is tapped at the center, ac-

DX

ff

thick.

are clamped to an
upright strip of

I

The tickler coil is shown lying in
upright.
the foreground.
It was arranged to swing

stant heterodyning is the bane of the
fans' existence.
Up to the present time,

in

rubber about one
quarter of an inch

(page 276). Again the NP coil and
the secondary are separated by a thin hard
rubber strip, and both are attached to the

stations opening up on frequencies which are already being used by
other stations close at hand, and the con-

listeners

COIL

separated

a strip of hard

in Fig. 2

through new

many

the pri-

hard rubber, the latter being fixed to the
baseboard by a metal bracket.
The radio frequency transformer is shown

interesting data has been

During these experiments, to
permit rapid changes with a minimum of
trouble, a simple breadboard layout was employed. On the usual broadcasting wavelengths, which are almost identical to those
employed by the American broadcasting
stations, very excellent results have been
obtained. When conditions have been
favorable, broadcasting from American
stations has been heard with perfect clarity.
As most readers are aware, broadcasting
in Europe is at present in a very bad state.

gathered.

This

shows the
on
coil;

left is

coils are

by-

simple

Roberts, and

i

mary, and on the
right, the seconThese two
dary.

loading coils.
For nearly a year
now, the author
has been experimenting with the

,

|i

this

accomplished,

World's Largest Manufacturers of
Self Fluxing Solder
111

try,

Fig.

antenna
the

picking up DavenI

Roberts

coils.

receiv-

on the market

ers

Radio Engineers

made

the
turns

equalled about five
times the number
employed in the

standard

extremely few factory

fine wire.

1925, and
number of

gained even
more supporters
over here in Europe than it has
done. There are

So/c and Sim/>/e

the utilization

These were wound
on a machine such
astheone shown in
the RADIO BROADCAST of February,

those employing
This

lie in

wound with

(Continued on page 276)
-ir
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'NORDEN-HAUCKr/wrill! ADkl.l'IMA.

7

?/f/7(/i-/>

oj

('

>.A.

the highest ynit*

Don't Fool With Lightning!

A New and Advanced

doesn't pay to

It

economize

on

a

lightning arresto
ter, or

Model-

use one you
aren't sure

You

of.

can't

colBectrld

insur-

lect

Crrlilied

Lightning Arrester

ance unless
you have an arrester capable of passing the National
Board of Fire Underwriters. Put in an Electrad Certi6ed Lightning Arrester

then you're sure.

Norden-Hauck

Air-gap type, exterior moulded porcelain, attractive
Completely sealed and moisture proof. Cost lit-

Super- 10

finish.

At all good radio stores,
simple and easy to attach.
5OC;in Canada 750. Outdoor type $i .50; in Canada $2.10

tle,

JJLL

Highest Class Receiver in the

For perfect control of tone

World

and volume use the Electrad
compensator.
500,000 ohm
For free hookup write 428
Broadway, New York City.

ELECTRAD
22'/2 Volt

un-acid
everlasting

rechargeable

"B"

Panel Size:

Storage Batter;

3"x9"-4"

Weight: 55 lb.

NORDEN-HAUCK SUPER-10 is an entirely new and
advanced design of Receiver, representing what we believe
to be the finest expression of Modern Radio Research
Engineering. It is the product of years of experience devoted
exclusively to the attainment of an ideal Broadcast Receiver

'2.95

THE

includes

chemical
45 volts ?.V25. 90
TOltsllO.OO. 112Ji
volts * 2.50. 135
fottott4.7&.
1

TO!

t

*1..

Truly the M^est t'uy today. Easily charted on any current including 3'2 volt systems.
Any special detector plate voltage had. Tested
and approved by leading authorities such as Popular Radio lalx.ratories.
Over 3 years sold on a non-red tape 30 day trial offer with
complete refund if not thoroiiirhly satisfied. Further guaranteed 2
Knock-down kite at greater savings. Omplete "Hawley"
year*.
"B" Battery Charger $2. 75. Sample cell 35c. Order direct send no
money simply pay the expressman cost on delivery. Or write for
free
literature, testimonials and guarantee. Same day shipmentsmy

B. Hawley Smith, 312 Washington Ave., Danbury, Conn.

regardless of cost.
Results obtained in every respect will upset all your previous
ideas of good radio reception.
Here are only a few of the host of features that place the
SUPER-10 far in advance of competition :

NORDEN-HAUCK

-10 tubes employed to give perfect reproduction with unlimited

range and volume power.
Super selectivity on all wave lengths.

Navy Standards.
Wide wave length range without change of coils, etc.
(Adaptable 35 meters to 3600 meters if desired.)
Use Loop or Antenna.
Simple to operate, having only two major tuning controls.
No Harmonics. Signals are received only at one point.
Special Power Audio Amplifier, operating any loudspeaker and
Built to

Product of nearly 40 years' Experience

eliminates necessity of external amplifier.

Can be operated

Upholding Amplion
Supremacy
t

Hear the new Amplion Juniors. They have larger, more
powerful units. The
Amplion's worldwide supremacy in

directly

from

house current
AB-2.

if

used with,

NORDEN-HAUCK POWER UNIT

The NORDEN-HAUCK. SUPER-10 is available completely constructed and laboratory tested, or we shall be glad to supply the
complete engineering data, construction blue prints,
desiring to build their own receiver.

etc.,

for those

better radio repro-

duction ia established even

more

by this latest
improvement at no
firmly

increase in price.

,

To hear your set at
its best, hear it
with an Amplion.

New

,

Write, Telegraph or Cable Direct to

AR-lll,metaIflare,$24.

NORDEN-HAUCK

e

Luxe mahogany

flare, J27.6G.

THE AMPLION CORPORATION
OF AMERICA
Suite L, 280 Madison Avenue, New York
Chicafro Branch: 27-29 North Morgan St.
Amplion Corporation of Canada, Ltd..

Toronto

NORDEN-HAUCK,

i

trated, will be gladly mailed without charge,
or full size constructional blue prints, showing all electrical and mechanical data, will
be promptly mailed postpaid upon receipt
of $2.00

with cords and plugs:

AR^ll
$24

Junior models

TEAR OFF AND MAIL TODAY

A complete catalog,
VTw
nequesi attrac
upon H0ntlec#
ive y ni u s-

Incorporated

ENGINEERS
MARINE BUILDING
Philadelphia, U. S. A.
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Gentlemen :

D

Please send me without cost or obligation on my part, attractive illustrated
literature
describing the new NordenHauck Super-10.
I enclose $2.00 for which please send
me, postpaid, complete full size constructional drawings and all data for building
the Super-10.

D

Address.

-jr-

Inc.

Philadelphia, U. S. A.
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THE
"RADIO BROADCAST"
LABORATORY SERVICE
How

Write for Technical Information, Repair Service, or Calibra-

^txl^

I

and Measurement Work

tion

CONDENSERS

ECTROSTATIC

to

A

WAS

announced in the June RADIO
BROADCAST, all questions which were
formerly sent to "The Grid" will now
be handled by the Technical Information
Service, RADIO BROADCAST Laboratory.
That
service is maintained under the following rules:
1. All
questions from subscribers to RADIO
BROADCAST will be answered free of charge.

2.

3.

Non-subscribers to RADIO BROADCAST will be
charged a fee of One Dollar for the Laboratory Technical Service.
All questions will be answered by mail and
none will be published in RADIO BROADCAST.

The Technical Information

BY-PASS AND FILTER CONDENSERS
should have a high factor of safety in insulation resistance both between the
terminals and between the terminals and the casing to prevent destruction
from occasional high voltage surges and operate indefinitely under the continued application of the rated operating voltage.

They should be of suitable dimensions and have convenient

terminals.

that

Service of

the

it is

The Technical Information Service:
1. Cannot make
comparisons between

various
kinds of receivers or manufactured apparatus.

2.

Uniform

production and a dependable source of supply are important.

feels

important to define the
scope of its service to readers.
Although the
Service is of very general help to our readers,
there are certain demands which can not be met.

Laboratory

3.

Wiring diagrams of manufactured receivers
cannot be supplied. This information can be
secured from the various manufacturers.
Complete information cannot be given about
sets described in other publications, but in
all cases (wherever possible),
inquirers will be
referred to a source of information where the
data can be obtained.
In this connection,
the monthly department in RADIO BROADCAST "The Best in Current Radio Publications" should be of great help, and should be

That department records the
most important constructional, technical,
and general radio articles which appear.
Special receivers or circuits cannot be deconsulted.

4.

by the Technical Service.
Those who ask questions which cannot be
answered in the scope of a letter will be referred, if possible, to sources where the information can be obtained.
signed

5.

In response to many requests, lists of the
various groups of apparatus tested and approved

COMPACT GROUPING

WIRELESS SPECIALTY APPARATUS COMPANY
JAMAICA PLAIN

BOSTON, MASS.

Established 1907

by RADIO BROADCAST Laboratory
all inquirers without
charge.

not subscribe to Radio Broadcast?

$2.40.

Send

direct to

Doubleday, Page

&

REPAIR SERVICE FOR READERS

THE

announce the inauguration of the "Repair and
Service Department, RADIO BROADCAST Labora-

By

the year only $4.00; or two years $6.00, saving
Company, Garden City, New York.

The Laboratory

and put

ALHAMBRA

LOW FREQUENCY PAPER

ceivers built

in this

Only sets which have
magazine will be eligible

In a later

West 16th

Street,

New York

York.

Facilities

no wish
vices,

to

but

of

RADIO

are available

to

repair

The Laboratory has

compete with

many

sets directly to

local radio repair serreaders desire to submit their

RADIO BROADCAST

for attention

and we are glad to accommodate those who
that their local
help

them out

experienced.

if Tested and approved by RADIO BROADCAST

number

BROADCAST, the full scope of the Repair and
Service Department, will be outlined. Those
readers who now have sets which they would
like to submit, should communicate by letter
with The Repair and Service Department of the
Laboratory, RADIO BROADCAST, Garden City,
readers' receivers at once.

CONE TYPE SPEAKERS
THE SEYMOUR CO.

undertake to repair

a moderate charge, re-

readers.

by

been described

New

FOR

will

in condition, for

for this service.

323-329

be mailed

service of the Laboratory will be further
extended to aid readers, and we are glad to

tory."

Why

will

to

Faradon By-Pass and Filter Condensers pass exacting tests
and are produced in various types to suit desired conditions.
Complete data and quotations will be furnished promptly uipon
receipt of advices as to just what is wanted. Inquiries reques
sted.

of

facilities

any

feel

are not sufficient to

difficulties

they

may have
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CALIBRATION AND MEASUREMENT

THIRD

A

**

which

service of the Laboratory

is

available to readers, is the Calibration and
Measurement Service. For a moderate fee,

wavemeters,
measured or

transformers, etc., will be
calibrated by the Laboratory.

coils,

Characteristics of tubes will be measured and
the Laboratory

is in

a position to perform other
this sub-

Communications on

similar services.

should be addressed to the Director of the

ject

Laboratory.
Our correspondence indicates that an increasing

number

of readers of

becoming interested
work.

in

RADIO BROADCAST are

home experimental

radio

Many

of these newly interested experimenters have been led into this work through

Keith Henney's articles which appear from time
to time in the magazine, telling how the constructor can build and properly use his own simple

and

reliable

Your Antenna IS Subject
To Lightning Induction!

wavemeters, audio- and radio-

frequency oscillators and other important valuable laboratory apparatus.
The Calibration and
Measurement Service should be of practical help
to these home experimenters.
Before apparatus is shipped to Radio Broadcast

for

Laboratory

calibration,

should

it

Authoritative information received from all parts of the
country proves beyond doubt that all radio antennas are subject to lightning induction. Furthermore, these same records
show that where damage to radio sets has been caused by lightning the sets were either not protected with arresters or were
equipped with arresters of a cheap and inferior make.

be

preceded by a letter detailing exactly the
purpose of shipment, and not until this letter
has been acknowledged and permission given
to be sent to the Laboratory,

for

it

be

dispatched.

exercised

in

The

packing

for the Laboratory,

all

should

apparatus

especially

it

care should be

greatest

intended

when tubes

are

included in the shipment

PLAY SAFE!

REPAIR SERVICE BLANK
Repair and Service Department
RADIO BROADCAST Laboratory,
Garden City, New York.

Insist

on a Brack Arrester

GENTLEMEN:

am enclosing with this blank, a letter to
the Repair and Service Department, RADIO
I
am not forwardBROADCAST Laboratory.
I

ing

my

receiver at this time but

submit a receiver, which
described in

H

is

I

a

RADIO BROADCAST

Your

your home, deserves the best protection you can
Why risk danger? Equip your set with a BRACH arrester and thus obtain the best radio protection available and
do so at an insignificant cost.
set,

secure.

desire to
,

for

BRACH

Repair

Arresters, for over 20 years, have been used to protect America's leading Railway, Police and Fire Alarm Systems

O Overhauling
O Rewiring
O Inspecting and Test
D
D

and

to protect radio sets since 1913. They are absolutely deso dependable that every
Radio Lightning
Arrester now carries a $100.00 Guarantee against damage by

BRACH

pendable

lightning to electrical parts of any standard

NAME.

L.

ADDRESS.

make

BRACH MFG.

S.

NEWARK,

set.

CO.

N. J.

TECHNICAL INFORMATION INQUIRY
BLANK

Why
Technical Service,

$2.40.

RADIO BROADCAST LABORATORY,
Garden City, New York.

GENTLEMEN:
Please give

me

fullest

attached questions.
addressed envelope.

CD

I

am

I

a subscriber to

and therefore

will

Send

direct to

a stamped

By

Doubleday, Page

BAKELITE

information on the
enclose

not subscribe to Radio Broadcast?

the year only $4.00 or two years, $6.00,
saving
;

& Company,

for

Garden City,

New

York.

Radio Parts

The
buy

use of Bakelite parts in the set you
or build, will insure you against inferior reception through defective insu-

RADIO BROADCAST,

receive this information

lation.

free of charge.

Write for booklet

29.

am

not a subscriber and enclose $i to
cover cost of the answer.
L~H

I

NAME.

BAKELITE CORPORATION
247 Park Ave.,

ADDRESS..

New

if

N Y. Chicago Office: 636 W. 22nd St.
LTD., 163 Dufferin Street, Toronto, Ontario, Canada

York,

BAKELITE CORP. OF CANADA.
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A KEY TO RECENT

ELECTRAD

RADIO ARTICLES
^

as well as

By

Accurate

Guaranteed accurate within 10
t>er cent

E. G.

SHAULKHAUSER

New!

the ninth installment of references to
articles which have appeared
recently in var-

THIS

of marked capacity

is

ious radio periodicals.
Each separate reference
should be cut out and pasted on cards for filing,
or pasted in a scrap book either
alphabetically
or numerically.
An outline of the

Accidents will happen
but it
takes a worse blow than a fall
on a cement floor to break a

ELEGTRAD

Dewey

Decimal System (emp loyed here) appeared last
May RADIO BROADCAST, and will be
reprinted in an early number.

in the

Heavy Duty

Metallic Resistor

B

elimSpecially develop ed for
inators and power supply units.

Mica Condenser
It is solidly

molded

Rj8l. CONDENSERS.
S. L. F. CONDENSERS.
Popular Radio. April. 1926, pp. 318-330.
"What a Straight Line Frequency Condenser Really Is,"
H. J. Harries.
The what and why of straight line frequency condensers
leads-the wiiter into a detailed discussion concerning the
design and practical working principle of this type of condenser.
The question of perfect straight line frequency
condensers as applied to tuning circuits, is discussed from
the mathematical and commercial viewpoint.
Since coil
capacity will to some extent vary the overall tuning of a
circuit, the principal factor to be considered in determining
the proper curvature of the plates is the frequency ratio,

in

tough bakelite,
with a velvety, smooth, rich brown
finish. All corners are rounded to
prevent chipping. High ribs give great
mechanical strength. You might break

one deliberately with a hammer but
you will not even scratch the hard surface

by dropping

This

it.

impenetrable

bakelite

armor

Rsyo. DISTANT CONTROL BY RADIO.
RADIODYNAMICS.
Radio Niws. March, 1926,
pp. 1280 ff.
"Controlling Power and Motion by Radio," A. K. Laing.

Radiqdynamics is denned as the science of controlling
mechanisms at a distance without the aid of wires or other
connecting materials. Five methods of signalling are considered: i. Light waves, visible and ultra-violet; 2. Sound
waves in air, earth, and water; 3. Earth conduction of electric charges; 4. Hertzian or radio waves;
5. Heat, or infrared waves.
These are considered in detail with various
forms of detectors employed in picking up the energy used

no exposed edges where moisture can
creep in to create resistance. Rattling
around in a spare-parts box does no
harm. Spilled battery acid dries off

An

accurate

part

when

at the signalling stations.

bought, the Sangamo Condenser defies
hot solderingirons, wet weather, knockabout use and blows from slipping tools.
If

you have never

make

really

in

realized

accurate

Proc.

how much
condensers

these

and
better

condensers

enjoy

-

c arrying capacity.

Accurate

cali-

bration.

3

Low temperature

4

Resistance elemen t fused to inside
of Lavrock tube.
All standard high resistance sizes.

5

coefficient.

Canada $1.40

List price $1.00; in

Ask your dealer

for detailed

Circular

ELECTRAD,
428

radio reception.

R;82. TRANSMISSION OF PHOTOGRAPHS.

PHOTOGRAPH

Proc. I. R. E. April, 1026,
pp. 161-179. TRANSMISSION.
"Transmission and Reception of Photoradiograms,"
R. H. Ranger.
This paper describes the art of electric picture transmission from its
over So years ago, to the results
inception,
of present day development.
It is pointed out that the
seemingly rapid strides that have been made in the art during the last ten years of its 83-year existence, may be attributed to the larger supply of electrical and mechanical
contrivances from which modern
photo-transmission engineers can draw.
Picture transmission is not, as many think,

Sangamo By-passCantJenserj stand
high voltages without breakdown.
6331-5

Inc.

New York

Broadway

City

ELECTRAD
Your

Set Won't
Percolate

If

POLARIZATION
OF WAVES.

1. R. E.
April, 1926, pp. 205-212.
Polarization of Radio Waves," G. W. Pickard.
Prior measurements of wave polarization made at the
lower transmission frequencies have uniformly shown vertical electric force at all distances from the transmitter.
The
present work extends such measurements to the higher
frequencies, where it was found that the electric force at any
considerable distance from the transmitter was no longer
vertical, but, instead, predominantly horizontal.
Comparative measurements were also made of radiation alternately horizontally and vertically polarized at the source,
which indicated that the ratio of horizontal to vertical
electric fields depended
only upon the frequency, distance,
and time of day, being substantially independent of the
plane of polarization at the transmitter.

tone,

try

Non-inductive.

"The

range and vol-

ume,

TRANSMISSION PHENOMENA.

Rii3.

It stays accurate.

difference

High current

says the writer.

protects the delicate condenser inside,
and keeps it accurate forever. There are

harmlessly.

Special features are:
1

2

write

us

about

BROADCAST

it.

RADIO

establishing a
special repair department to assist
set builders in getting the best
is

out of the receivers they build
from plans published in the magazine.
Write for complete infor-

mation about

ment

this

new

depart-

established for your benefit.

modern art. It is as old as the communication art itself,
and this paper carries us through the work, ancient and
modern, of photo-transmission engineers, commencing with
that of Alexander Bain, in 1842.
a

Sangamo

Electric

Company
Springfield, Illinois

RADIO DIVISION.

50 Church

SALES OFFICES

Street,

New

Yorfc

PRINCIPAL CITIES

For Canada
Sangamo Electric Co. of Canada, Ltd. Toronto
For Europe
BritishSangamo Co., Ponders End, Middlescr, Ens
For Far East
Ashida Engineering Co., Osaka,
Japan

RADIO PANS,

a one-year's subscription to Radio Broadcast will cost
dollars, two years six dollars.
Consider this expenditure
beinc a necessary Investment on your part for the future development of your own knowledge of Radio.

yon four
as

Parts
Sets
Kits
Radio's Newest
You need thii big FREE book.
A practical guide to success in
let building.
Gives advanced
Shows all newe.it
book -11 paparts and kits, built up seta
ready for use, battery eliminators, radio's newest ci
Writ* for Copy free, also send
name of radio fan. Send to-day

102-109 S. Canal St., Chicago

A Denison facsimile of telegraph tape, taken in 1901, is
shown, together with examples of the work of Korn taken
in 1922; that of Hart-Lane in 1922; Bflin,
1924; Ferree,
1924; Jenkins, 1924; and results of the A. T. & T. system in
1925.

The

basic elements of

all

picture transmission systems are

shown to consist of synchronously covering a surface,
point
by point, at both transmitter and receiver, and electrically
identifying point values at the receiver so that any integral
section of the received copy will have the same relative
tonal value as the identical integral section on the transmitting surface.

Economics is as important a factor in the transmission of
pictures as it was in the establishment of a telegraphic
system of communication, and the reason that the Morse
code still exists is because it is the most economical means of
getting a given amount of words from one point to another,
in the shortest time, with the least power, over the
greatest
distance, and through the greatest amount of interference.
The necessity of a picture shorthand was visualized and
Whereas the usual newspaper half-tone has 65
developed.
dots to the inch, and 5 tonal values are desired per dot,
making a total of 325 photo-pulses per inch, the picture
shorthand developed in the photoradiogram system reduced
this to 65 photopulses per inch, giving a reduction, or shorthand ratio, of 5 to l.
The photographic angle of the problem is touched on
lightly, and the 11,000,000 mile-a-minute flight of the
from the transmitter to the receiver are folpicture pulses
lowed through their several transformations in "slowmotion."
of this system of picture transmission is
shown graphically by examples of photoradiograms taken
from epochal stages in the course of the development. The
commercial possibilities of this system are discussed, and in
closing, it is pointed out that one very immediate and
effective use to which photoradiograms will be put is in the
transmission of words, printed, typewritten, or handwritten.
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Many

Receiving Set Manufacturers who supply
shakers are now using this high grade

built-in
unit.

QUALITY AT A PRICE
with a factory back of it able to take care of any
quantity required is what Holtzer-Cabot has to
offer you.

SPECIFIED DELIVERIES ASSURED
Manufacturers write for full particulars

The development

-

REPRODUCING UNIT

THE IIOLTZER-CABOT

CO.

*

Manufacturers of signal apparatus for fifty years
125 Amory St.
6161-65 S. State St.

Boston, Mass.
-

Chicago, Illinois
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SHORT-WAVE

TRANSMITTING SETS.

R344-3.

April, 1926, pp. 348-355. TRANSMITTER.
a Low Power Transmitter,"

Popular Radio.

"How

and Operate

to Build
G. Eraser.

273

UX-loiA

UX-m

UX-2oiA

Complete details covering specifications for constructing a
low power transmitter working on the higher frequencies
(80 and 40 meters), are presented. A list of parts, including
the size of meters, a circuit diagram, and photographs of
completed

sets are

shown.

CONDENSERS.
CONDENSERS,
March, 1926, pp. 8-10.
Paper.
"Paper Condensers," A. Nyman.
The mechanical and electrical properties of manufactured

Rj8i.

Radio.

Paper condensers are usually
paper condensers, are given.
impregnated under pressure, the variation of pressure effectThe breakdown
ing the capacity as shown by a graph.
voltage, the life of a condenser, and the resistance, is determined by test, these factors entering into the manufacture.
The methods of building up paper condensers, and the right
and wrong way of making lead contacts to the foil, determine the operating characteristics.

MISCELLANEOUS.

R9oo.
Proc.

I.

R. E.

J.

tion of tubes
in the

same

set with the

April, 1926, pp. 181-195.

Removal from Antennas,"

"Sleet

A method

You can
use any
combina-

H. Shannon.

described for automatically releasing the
antenna wires in case of an excessive sleet load. Also a new
of suspension condenser is described, which was detype
veloped for the sole purpose of preventing the low frequency
energy going to the ground and thus making it possible to
melt sleet from the individual antenna wires of the multiple
tuned antenna without the use and inconvenience of complicated switching at each ground point. The mechanical as
well as the electrical design of this condenser is unique.
Further, it is believed that dinotrips and pliotrips can be
adopted to power transmission lines in such a way as to
prevent a big percentage of interruptions. These pieces of
apparatus can be so arranged as to automatically introduce
into the lines at intervals, additional lengths of conductor,
and thus increase the sag. It is expected that for long
spans over canyons, these would be almost indispensable.
is

FOR EVERY
BALLASTING NEED

iZLKAY

TUBE EQUALIZOR SYSTEM
of Automatic Rheostats

510.
NAVIGATION, APPLICATION OF RADIO TO.
MARINE
Proc. I, R. E.
RADIO.
April, 1926, pp. 197-204.
"Recent Advances in Marine Radio Communication,"

T.

M. Stevens.
stated that the development

and use of vacuum tube
apparatus by commercial and government stations has not
only doubled the range of marine communications, but at
the same time has made it possible to carry on a more extensive service with a far smaller number of corresponding
stations on shore.
Due to the much sharper waves emitted
by vacuum tube transmitters, a greater number of channels
have been opened for marine communications, which has
resulted in the development of
multiplex stations where
marine activities are concentrated. Discontinuance of the
use of spark apparatus at coast stations, and to a large
extent on shipboard, has almost totally eliminated the
interference formerly caused by spark stations.
It is

Rzi3.
OF

HARMONIC METHOD
GENERATOR FREQUENCY
MEASURING FREQUENCY.
CALIBRATION.

I. R. 1:.
April, 1926, pp. 213-216.
of Calibrating a Low Frequency Generator
with a One-Frequency Source," S. Harris.
A simple method of calibrating an audio-frequency
generator is described, a standard single frequency source
of oscillation, in the form of a looo-cycle carbon-contact
The mathematical derivation
tuning fork, being employed.
of the final relations existing, are presented.
The method
makes use of the harmonics of the standard source and of
the generator under calibration.

Proc.

"A Method

R?43.

ELECTRON TUBE RECEIVING

NEUTRODYNE.

SETS.
Prof.

I.

R. E.

"The

April, 1926, pp. 217-247.

Shielded Neutrodyne Receiver," J. F. Dreyer, Jr.,
and R. H. Manson.
A brief historical outline of the development of the neutrodyne receiver precedes the discussion of the construction and
operation details of the improved neutrodyne. The unshielded neutrodyne presents many difficulties according to
the paper, and these can only be overcome, with considerable overall efficiency for the receiver, if magnetic shielding
is employed.
Many of the magnetic and static fields which
give trouble are taken up in the discussion. Using a shielded
receiver of the Strom berg-Car son type, three or four stages
of r.f. coupling can be employed without stray interferences

pre-adjusted cartridge rheostats (or Equalizers) deliver
amount of filament current to the tubes auto-

the correct
THESE

matically.
gives control of volume without
and makes the ineliminates several rheostat knobs .
stallation of a filament meter unnecessary.

This system prevents overloading
distortion

.

.

.

.

.

.

.

.

The

individual Equalizers retail for but 50c. or 75c. with mount. It
cheaper to use them than rheostats. They take up less room, and,
being on the base-board, they shorten the leads and make a neater
looking job. And any combination of tubes may be used in a set so
equipped. Write for complete Equalizer System folder.
is

MANUFACTURERS

JOBBERS, DEALERS
Look Well

to

Save lOc. to 20c. on Each Set

Your Next Set

The Elkay Tube Equalizer System

The modern

radio set has this automatic
filament control. Before getting behind
any set next season, look into this thoroughly. Already a number of well known
shall be
sets are Elkay equipped.
glad to give you the names of these.

enables you to omit several adjustments,
needless wire, and an expensive filament

meter. Our low quantity prices will be
sent you gladly also a sample set of Equalizers if you are a bona fide manufacturer.

We

;

THE LANGBEIN-KAUFMAN RADIO
Dept. R, 511 Chapel

I

spoiling reception, neutralization may be made perfect, coil
pick-ups on intermediate circuits from the outside are
eliminated, and tuning adjustments may be reduced to two.
1 he commercial design and construction of the new Model
610 Stromberg Carlson receiver is shown and described in

St.,

CO.

New Haven, Conn.

TUNERS

detail.

R56o.

MILITARY

Radio.

April, 1926, pp. 8fT.

ARMY AMATEUR
RADIO

"Army Amateur Radio

Nets," R. Loghry
Plans, whereby the transmitting stations of amateurs are
organized to furnish communication channels for the
National Guard and reserve components of the Army of the
United States, are presented. These plans include the
appointment of several radio stations in each Army Corps
Area to carry out the work outlined. A certificate of
appointment is issued the chosen applicant, who gives his
services voluntarily, but he may withdraw at any time he

the time to subscribe for RADIO BROADCAST
Through your dealer or direct, by the year only $4.00
GARDEN CITY, NEW YORK
DOUBLEDAY, PAGE & CO.

Now

ammarlund
HEC

chooses.

R343-5

HETERODYNE RECEIVERS.

SUPER-HETERODYNE,

Radio.

Best's Five Tube.
April, 1926, pp. loff.
'Best's Five-Tube Super-Heterodyne," G. M. Best.
Best's five-tube, antenna connected, super-heterodyne
receiver is shown and described.
The intermediate fre-

/S/ON

F>

PRODUCTS

quency used is optional with the builder, the frequency to
choose depending upon the frequency of any close-by broadcasting station, according to the author.
Complete data on

the constructions of this intermediate transformer are given.
The salient features claimed for this new circuit are: Selectivity, even with the antenna connection: superb quality
of output, due to the use of crystal detectors and high grade
audio amplifiers; excellent volume with cone type loud
speaker, by use of a power tube; economy in battery consumption, as only five tubes are required; and ease of
assembly
Complete details are presented.

is

Send 10

cents for illustrated booklet,

"How

to

Build

the

Hammarlund-Roberts Receiver"

HAMMARLUND MANUFACTURING
424-438 West 33rd Street
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ELECTRAD
75c

INTERFERENCE.

INTERFERENCE ELIMINATION.

R43Q-

Method of Reducing.
R. E. April, 1926,
pp. 249-262.
"A New Method Pertaining to the Reduction of Interference in the Reception of Wireless Telegraphy and
Telephony," H. de Bellescize.
The usefulness of directional reception and of resonant
circuit selectivity in reducing the effect of atmospheric
disturbances of reception is first considered. Assuming
that sinusoidal forces coexist in a system with much larger
impulses, it is shown that they will not pass through systems
haying internal frictional losses under certain definite conditions.
The analogy between mechanical frictional systems and magnetic hysteretic systems is utilized in devising
differential circuit arrangements whereby strong impulses,
through two opposing circuits of controllable
Eassing
ystenc damping, are ultimately balanced out, whereas
smaller sinusoidal currents are delivered at the output of
the system.
The application to radio reception is described
Proc.

I.

in detail.

Better

Summer

REFLECTION,

REFLECTION; REFRACTION;
DIFFRACTION.

13.6.

Radio.

Short-Wave.

April, 1926, pp. 21-23.

"Short-Wave Reflection Phenomena," E. W. Thatcher.
The author presents an analysis of experimental observations made on the higher frequencies (80, 40, 2o-meter
ic
band) over a period of several months. Comparison is
made with like phenomena occurring in the case of light
since
electroradio waves and light waves are
waves,

Reception
with

sets.

Price $1.10.

f^^(/ia//
Dept.

R-B.-7

*
Company
New York

so Franklin

Street,

City

ELECTRAD Lamp

Write for

Socket Antenna

Hook-ups

FREE

Thousands have found the way to better

reception with this simplest of
all antennas. Just screw it into any lamp
socket in the house and get volume,
distance, clarity, with a minimum of

summer

static

and of interference from neighbor-

ing sets.

End

lightning worries.

Consumes no current, Absolutely safe.
Tested and certified electrically. At
most good radio
Canada, $1.10.

In
JL,

stores, price, 75c.

SHORT WAVES.

R4O2.

Radio.

SHORT-WAVE
RECEIVING.

April, 1926, pp. 29fT.

"The Efficient Reception of Short Waves," W. L. Nye.
A summary discussion of the various types of well known

FILTERS.
Radio. April, 1926, pp. 3iff.
"Design of Low-Pass Filters,"

FILTER
DESIGN.

R3<36.

J. B.

Dow.

Various arrangements of inductance and capacity

shown diagramatically, and

filters

their particular application

to a 6o-cycle frequency circuit considered.
The arrangements presented are divided into three groups, each group

ELECTRAD
New York City

Must Outperform
Reichmann Company, 1725-39 W. 74th

St.,

Chicago

FROST-RADIO
This is the
Bakelite
Rheostat

new f HOST-RADIO

INSULATING MATERIALS.

ISOLANTITE.

QST.
"

April, 1926, pp. 14-16
Isolantite
A Unique Material," A. C. Lescarboura

you

with

like this

its

magazine

coated paper and
size
then why

enlarged
not subscribe and get it regularly by the year, $4.00,

and

R. S. Kruse.

Doubleday, Page

&

Co.

New York

Garden City

A new insulating

material, Isolantite, is being extensively
used in radio apparatus because of its hardness, toughness,
moisture-resisting qualities, and exact machining properties.
The authors describe the new material, how it is machined
and then hardened by a special heat-treating process. Its
dielectric strength is over 30,000 volts per millimeter.
The
is less than .010 degree, showing low dielectric
phase angle
losses.
The dielectric constant is 3.6 and at 50 per cent,
relative humidity, the resistivities are 6 x io 14 ohms per
cc. and 5 x io l& ohms per sq. cm.

R343. ELECTRON
CEIVING SETS.

A.

TUBE RE-

MU-RAD RECEIVER.

April, 1926, pp. 17-22.

"The Making

of

a

Single-Control

S. Blatterman.
electrical details to

Receiver,"

be taken into consideration

in a
two stage r. f. amplifier are outlined in connection with the Mu-rad receiver.
In designing a new
type of r. f. transformer, the circuit characteristics inherent
in the intermediate stages of the set had to be made equal to
those in the first stage or antenna tuning coil. This necessitated considerable research and investigation concerning the
effects of coil and tube capacities on each other.
For
specific reasons, the volume is controlled by varying the
plate potential in the r. f. stages.
Diagrams and photographs are presented to give the necessary details.

single-control

rheostat of

superior
construc-

and

design; has
ample heatradiating capacity and is
sturdily made,"

TRANSFORMERS.
QST. April, 1926, pp. 29-32.
"Peaked Audio Amplifiers," R.

TRANSFORMERS,

R356.

operatessmoothly and noiselessly
and positively will not heat up even after hours
of use if proper resistance is selected. Equipped
with f HOST- RADIO Bakelite pointer knob and
tinned soldering lugs. Made in 2, 4, 6, 10, 20,
25 and 30 ohm types, 75c, and 200 or 400 ohm
potentiometer, $1.00. Ask your dealer which
type is best for your set.

H. FROST, Inc.
ILL.

WEST SUPERIOR
City

RaSi.o.

The

Bakelite base,

New York

TF

Six months, $2.00.

QST.

An air-cooled

HERBERT

having its peculiarities regarding "attenuation" and "cutfrequency." The details of design of these circuits are
presented mathematically, and then the ideas applied to
specific problems.
off

lr

Thorola Receivers
and Speakers *

SELF-ADJUSTING"/M>///

circuits as applied to the reception of the higher frequencies,
is presented.
The Hartley, Reinartz, Colpitts, the standard
three-circuit, and the capacity-controlled feedback, are
several of the circuits mentioned.
Each circuit has its own
peculiarities which must be taken into consideration,
all
of
them give about the same results, states the
although
writer.

are

314-324

type or combination of Tubes can be
used with AMPERITE. Insures filament
regulation to meet each tube's individual
needs. Specified in all popular construction

Any

Ri

tion

Use any tubes

ST.,

Cleveland
Los Angeles

CHICAGO,

Kansas City

Radio

Kruse.

LOUD SPEAKING REPRODUCERS.
News.

"Built Better'

Audio.
S.

In order to obtain maximum volume in c.w. telegraph
receivers without introducing too much distortion and
interference, the audio stage transformers should have a
definite peak which should fall somewhere around 1000
The amount of peak, or sharpcycles, says the author.
ness, can either be made permanent through specific transformer construction or controlled through outside circuit
arrangements. Since the tube impedance as well as the
various circuit constants affect the location of this peak
and its value, each circuit must be analyzed for best results.

R376.3.

EROVOX

DIAPHRAGMS.

LAVITE RESISTANCES
Used by over 200 of America's
ing set manufacturers.

lead-

AERO VOX

Fixed Mica Condensers have been approved by M.I.T., Yale, Radio News,
Popular Radio and Popular Science.

/VEROVOX WIRELESS CORP.
489-491-493 Broome

St.,

New York

April, 1926, pp. 1419.

"A New Loud Speaker Diaphragm," G.
A new type of loud speaker diaphragm is

S.

Bennett.

described.

Branch Offices
St. Louis. Mo., Syndicate Trust Building
Cincinnati, O., 304 Palace Theatre Bldg.
Chicago, III.. 53 W. Jackson Boulevard
Boston, Mass.
94 Portland Street
I.os Angeles. Cal., 324 N. San Pedro St.
:

It is

made of a metal skeleton with a special parchment paper
cemented to the metal. This method of construction is
said to have remarkable reproducing qualities when used
as a vibrating element in loud speaker units.
Illustrations
show method of making and using this new diaphragm.

Tested and approved by RADIO BROADCAST
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pp 1422^.
'Canned Music,'" Major

April, 1926,

Passing of

J. S.

Hatcher.

Major Hatcher reviews the developments made in sound
reproduction, referring both to the radio and the phono-

graph reproducers in this article. The exponential horn
is considered the proper type of horn to use for reproduction
frequencies, the "cut-off" frequency at the
lower range depending upon the rate of expansion. Thus a
long horn is better than a short one, he says.

on high and low

Inductors.
TOROIDAL
Rj82.
COILS
Radio News. April, 1926, pp. 1436 ff.
"All about Toroid Coils," S. Harris.
Toroid coils, with their confined field, are used mostly in
r.
f.
amplifier stages, where magnetic coupling between
Their method of construction, and
stages is not desired.
the relation existing between inductance, wire size, coil

Permanence

.

Metallized character
of this grid-resistor rend-

impervious to temchanges under
normal operating condiers

it

perature

diameter, and number of turns, is compared in the several
graphs and the accompanying discussion.

R 148.

Guaranteed

tions.

DISTORTION
DISTORTION.
Radio News. April, 1926, pp. 1438-1439.
"What is Distortion," Dr. A. Anderson.
It is the writer's purpose to
emphasize that distortion
covers a multitude of sins, and to point out some of the most
common types of distortion found in a radio receiver.
Enumerated, these are primarily: Wave deformity, static,
microphonic tubes, poor loud speakers, poor contacts,
internal electrolytic action of B batteries, and poor broadAll of these sources of trouble are taken up in
casting.
turn, analyzed, and remedies suggested.
i

!

The

.

maintain

to
resistance

its

value permanently.

R 134.4.

REGENERATIVE ACTION.
REGENERATION.
Radio News. April, 1926, pp. I44off.
"
"What is Regeneration,"" ]. W. Jarvis.
The principles of regeneration, or "feed-back," in radio
receivers, are analyzed.
Regeneration results when a higher
voltage is produced across the tuned plate coil than across

the grid circuit of the same tube.
The part the tickler
plays in setting up oscillations is very important, and is
considered at some length. A fundamental principle is
emphasized, namely, that the voltage across the tuned
circuit will always adjust itself to such a value that the
power loss and the power input are equal. The author
proceeds to prove that regeneration and oscillation are one
and the same thing. (Continued in May issue).

CONDENSERS.
RADIO BROADCAST.

Metallized/

CONDENSERS.

R-38i.

May,

1926, pp. 33-36.

"Will the New Type of Condenser Improve My Set,"
K. B. Morecross.
The three types of condensers, s. 1. c., s. 1. w., s. 1. f., are
compared, their advantages and disadvantages in circuits
discussed, and curves presented showing the relation existing
between capacity, frequency, and wavelength, against dial
Formulas are given showing by what method the
settings.
I. f. and the s. 1. w. condenser
plates are designed.
Many
makes of condensers are shown in the photographs ac-

ISTORS
Durham Metallized Resistor a laboratory
THE
perfected
developed by two
is

A

is accurately spun
and passed through an ingenious, chemical and high
temperature process, forming a thin conducting layer

HISTORY: UNITED STATES.
HISTORY"
RADIO BROADCAST. May, 1926, pp. 19-22.
"Breaking Into the Wireless Game," J. M. Baskerville.
Mr. J. M. Baskerville gives an account of his experiences
in the field of wireless telegraphy during the early days of its
Back in 1905, he installed some of the first wirehistory.
less sets on shipboard, and operated installations on land
and sea. The early history of wireless is graphically told
by the author. He shows a daily "wireless" newspaper of
ROQO.I.
'

Made

CHARGERS-

RADIO BROADCAST. May, 1926, pp. 47-51.
"Trickle Chargers for Your A Battery," J. Millen.
The author covers in detail the commercially available
types of chargers and power units used in supplying A
battery current to receiving sets.
Constructional details
are also presented for making a trickle charger of the lead-

in the

Has best

resistance.

to atmospheric conditions, mounted in glass tubes,
and soldered to terminal, brass caps forming either
end of the completed resistance unit.
500 ohms to 10,000 ohms
$1.00
Above 10,000 ohms to .24 meg
75
.25 meg. to IO meg
50

tension-spring,

bronze contacts.
upright

The only

mounting made.

Occupies but

little

space

in set.

E. H. Felix.

game of wireless telegraphy

of moulded insula-

quality,

CODE FOR
Roys. TRAINING OF OPERATORS.
RADIO BROADCAST. May, 1926, pp. 56-59. OPERATORS.
"Easy Methods of Conquering the Radio Code,"
fascinating

Mounting

tion of exceptionally high

aluminum type.

The

of high resistance. The glass wire with its conducting Metallized filament is then treated with a protective insulating material to render it impervious

Durham
Resistor

the year 1906.

BATTERY CHARGING DEVICES.

of a leading university.
glass wire of uniform diameter

tists

companying the discussion.

621.354-?-

scien-

grid-resistor

.

dot and

dash language

Single mounting.

is

For condenser

is related in this article.
Mastery of the code
essential in order to listen-in on the amateur and commercial channels which the broadcast listener knows nothing
about.
to proceed in learning the code, how to send
and receive, and how to build a simple long-wave receiver

.

.

.

500.

6c.

RESISTORS

How

International Resistance Co.
Philadelphia, Pa.

Dept. D, Perry Building

to tune in on the long-wave time signals which are detailed
in an accompanying schedule of transmissions, is told
by the
writer.

'

E

$1000 For Radio Essay
ARE informed by the Faculty of Law of

Northwestern University that the sum of
one thousand dollars, together with a suitable
medal, will be awarded to the author of the best
essay, or monograph, submitted by March i,
1927, on "The Law of Radio Communication,"

This

is

a good time to subscribe for

RADIO BROADCAST

Through your

Doubleduy, Page

& Company

ttealer or direct,

the scope to include the aspects of the subject as
problem of international law and as a problem
of legislation in the United States.
The prize
is known as the Linthicum Foundation
Prize,

$850

and

is one of two, the second
being on the subject
of "Scientific Property."
To be eligible for the
award, the author must be, at the date of submission, a member of the bar or a student regis-

be obtained

Foundation,

full

conditions of the award

City,

New York

minus bulb
east of Rockies

Your dealer can get

tered in a law school in the United States or

The

Garden

Radio Battery Chargers
Best by Test

a

Canada.

by the year only $4.00

may

it

for

you

THE ACME ELECTRIC & MFG. CO.

by writing to: The Linthicum
Northwestern
Law
University

1410 Hamilton

School, Chicago, Illinois.
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(Continued from page 268}

instance Radio Paris, 171 kc. (1750 meters),

FLEXIBLE
CELATSITE
Flexible,

point-to-point

wiring.

wire for
and sub-panel

stranded

Non-inflammabl

"spaghetti" covering.
In black, yellow, green,
red and brown; a color
for each circuit. Put

up in

25-foot coils.

The Original

Celatsite

a tinned, copper bus bar wire
with non-inflammable "spaghetti"
covering, for hook-ups. 5 colors;
30-inch lengths.

Celatsite Battery Cable
a silk-covered cable
of van-covered Flexible
Celatsite wires.f or connecting batteriestoset.

Prevents

"blowing" of tubes;
gives your set an
orderly appearance.
We also offer the highest grade of "spaghetti" tubing for Nos. 10 to 18 wires.
5 colors; 30-inch lengths.

the

In

strength.

writer's

the

opinion,

If interchangeable coils are used, a set
could be adapted to either waveband at
will; to keep the set neutralized with both
sets of coils, the neutralizing condensers
could be attached to the coils.
The
ends of the coils could be fitted with

General Radio formers,
these pins would then engage in suitable
pins, similar to the

bases.

SOLENOID COILS
next step was to see what results
1 could be
expected with solenoid coils
wound with very fine wire. Unfortunately,
at the time of writing, these experiments
have not been concluded, but the following

SECONDARY

HOYT "Tip-In".Voltmeter

/

on the Railiola, Victor, and Brunswick Sets.
A unique swivelling arrangement makes possible inclination of the meter at any angle, for
easiest

reading.
has added

HOYT

Radio

many new meters

line
a pocket
line voltage, a

A.C.

to the
voltmeter, for test-

B-Eliminator

Voltmeter,
universal
the
Radio
a
low-priced cell-tester replacing the HydromDirect Heading Static Tube
eter
the
Tester and Universal Test Set Model 200
which gives mutual conductance, amplification
factor and plate-impedance of all kinds of
vacuum tubes without calculation.
has
a
new line of pocket meters in beautiful
bronze-finish cases which should be the fastest
selling pocket meter in the Radio field for

ing

HOYT
HOYT

CELLCHKK

HOYT

1926-27.
Bend for catalogue

PRIMARY

"HOYT

Meters for Radio."

BURTON-HOGERS COMPANY
3<i

(N.P.)

Brighton Ave.,

-fc

Ifoston. Mast,.

DEPT. B

NEW HAVEN, CONN.

ACM
f

The

Tills is one of the new HOYT Meters for
Radio.
A moving-coil meter in a beautiful
bronze finish case, for plugging into the jacks

'"THE

Best outdoor antenna you can
buy. 7 strands of enameled
copper wire; maximum surface for reception. Prevents
corrosion and consequent

THE

RADIO

for

Roberts performed far better on the long
waves than on the broadcast waveband.

Stranded Enameled Antenna

weak signals.
Send for folder
ACME WIRE CO.,

A NEW HOYT METER

and Koenigswiisterhausen, Germany, 231
kc. (1300 meters), came in at very good

HARD RUBBER
STRIPS

IRE

MAKES BETTER RADIO

_

Make any Good Receiver/?

*

TICKLER COIL

BETTER

R.F.

TRANSFORMER

FIG. 2

C.E.MFG.CO.
Providence
R.I.

may

be of interest.

A

three-inch

wound with about two hundred

1O2-1O9

form

S.

Canal

St.,

Chicago

turns of

about No. 28 gauge brings in
Daventry quite well on a straight crystal
set; and Daventry is 180 miles away!
This coil is about if" long, so that quite
compact long-wave coils seem to be possible.
If
only American manufacturers
would go into the matter of long-wave
Roberts and Browning-Drake coils, fans of
all nations will benefit, and in the next
International Tests, American DX hunters
would stand a good chance of hearing
Daventry and other European long-wave
fine wire

high-power stations.

^Noiselessfoil radio power

Another plan would be to make the longset to tune to a band having a maximum of about 120 kc. (2500 meters). In

wave

this case, the

long-wave stations could be

from the

received with the "straight" set, while to
receive the stations transmitting on the

light socket with

standard broacast band, an O'Connor frequency changer could be used. This
latter

Battery Charger
FANSTEEL PRODUCTS
North Chicago,

CO.,

Illinois

Inc.

was

described

in

the

June and

August, 1925, issues of RADIO BROADCAST.
With suitable oscillator couplers, even the
very short-wave stations could be received.
referring to the circuit

diagram of
the four-tube Roberts on Laboratory Information sheet No. 10, and the data on
sheet No. 9, the positions and size of the

By

coils will

be clearly understood.

t Tested and approved by RADIO BROADCAST
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Centralab Modu-Plug gives any degree
of tone volume to suit your mood by
the simple turn of a knob. Replaces
your loud-speaker plug. Reduces apparent static; brings programs through soft
and sweet. A great improver of sum-

mer
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$2.50 at your dealer's, or order
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Central Radio Laboratories
22 Keefe Ave.
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Milwaukee, Wis.
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THE TUBE WITH THE SENSIBLE- GUARANTEE

READERS WRITE
A

ucky break /

Bouquet from Australia

PAGE

224 of the December RADIO
BROADCAST, appeared a list of Australian broadcasting stations which was
forwarded to us from Australia by Mr.

ON

W. Watt,

A.

"Gran t ed that

all Radio Tubes test
good before they are shipped from

editor of Australian Wireless

factory."

Here is an excerpt from a later
from Mr. Watt which followed the

Weekly.
letter

publication of the

list in

"But

"Therefore

Sir:

you accepted

my

if

works after you buy

it

it
little

a Lucky Break!"

It's

broadcasting stations
in the spirit in which it was offered.
Perhaps
should tell you that regard RADIO BROADCAST
as the best radio publication put out in the
United States. This is not merely idle flattery,
but the opinion is based on direct comparisons
which
have made for a long time between all

The new and improved Supertrons

are internally reenforced to withstand handling.

1

I

to ordinary interior construcmere handling of tubes in

transit invariably disorders the tube."

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

Editor,

I
am glad to see that
correction of Australian

due

tion, the

question.

Vibrationless, Uni-

form

Good

and

When you buy

Supertrons you buy permanent

and

quality as long as the tube lives
longer than others.

1

your American radio journals.

it

lives

Very truly yours,
A.

W. WATT,

SUPERTRON MFG.

Criticises

HIS

Mr. Marriott' s Statements

article entitled

"How

Radio Grew

XX.

rslLJrVIB EF*
the tJoremost^ntependent e^ube^n cAmerica

tion

of

the

LEARN THE CODE AT HOME
THE OMNIGRAPH

"Just
irath
'
'

The Omnido the leachint"

Listen

will

_.

we

" llonie

r

3f

OMNIGRAPH
Send for

OMNI GRAPH
OMNIGRAPH

FREE Catalogue describing three models. DO IT TO-DAY.
CO.. 1 3K Hudson St. New York City

THE OMNIGRAPH MFG.

Now, whether or not
Popoff devices.
these statements are entirely justified, is
a matter of opinion, so it was with considerable interest that

If you own a Radio Phone

set

and

don't hnoic the code

iron

ntisitiny

moHt of the fun

The Premier

(NSUUNE

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

Editor,

.

SIR:

To anyone who

is familiar with the
developthe art of radio communication, and
who has studied the discoveries in the field of
science which preceded it, it must be with deep
resentment that he reads the statements in Mr.
"
Marriott's article How Radio Grew Up," which

in

In fairness to
appeared in your April issue.
Marconi, and as a matter of common honesty,
it seems that the least
you can now do is to make
an effort to correct the erroneous impressions
which such an article must leave in the minds of

the present generation of radio enthusiasts.
The history of wireless telegraphy dates back
to the earliest days of the Morse telegraph, and
many schemes, both practical and impractical,
were proposed and tried out with varying degrees
of success, over short distances.
Prominent
among the names of the early experimenters are
those of Morse, Lindsay, Trowbridge, Hughes,

Dolbear, Edison, and Preece.

It

"Sets that Jack
and Dad Built"
This 50* page manual

for
building the moat popular
r
Circuits sent for 2. >c tr> cover
cost of postage and mailing.

Drilled and decorated panels of Insuline in black, mahogany
"frieze" finish, also sub-panels mounted with sockets, are
now furnished for over 20 popular circuits.

Insuline has greatest dielectric strength, by actual test, hence
eliminates leakage losses, insuring better reception.
If your dealer can't supply the genuine Insuline.
Write today for Free Booklet B.
send to us direct.

INSULATING COMPANY OF AMERICA, INC.
Insuline Building

1

Radio telegraphy, as we
one form of wireless

telegraphy, but the wireless telegraph systems
used by the experimenters named above were

59

Warren

Jrnm ediate Shipment

Street,

New York

from. Stock

HAVE MERCHANDISE,
WHEN' yOU MEED IT
Catalog 466*Bisfree

must be recog-

is

Panel
Material

and

to dealers
EXCLUSIVELY

nized, however, in considering these names, that
there is a difference between wireless telegraphy

and radio telegraphy.
use the term to-day,

are

read the following

from Mr. Packman, who is the vicepresident of Dodge's Telegraph, Railway
Accounting, and Radio (Wireless) Institute.
letter

ments

OMNIGRAPH

with the

Automatic Transmitter will teach you both the Wireless and Morse Codes riffht
quickly, easily and inexpensively. Connected with Buzzer, Buzzer and Phone
or to Sounder, it will send you unlimited messages, at any speed, from 5 to 50 words a minute.
is not an experiment. For more than 15 years, it has been sold all over the world
THE
is used by several Depte. of the U. S. Govt.
in fact,
with a money hack guarantee. The
to test all applicants applying fora Radio license.
the Drpt. of Commerce uses the
The
has been successfully adopted by the leading Universities, Colleges and Radio Schools.

ln

OMNIGRAPH

Hertz-Branly-Lodge-Tesla-

N. J.

SOIPEIRTIRON
SERIAL.

INUp,"

which appeared in the April, 1926,
RADIO BROADCAST, Mr. Marriott referred
to Guglielmo Marconi as a sales engineer,
substantiating his belief by remarks to the
effect that Marconi's patent taken out in
England in 1896 was merely a combina-

CO.,

Inc., Hoboken,
Export Dept. 220 Broadway, N. Y. C.

Editor.

'*;
929 PENN AVENUE
Tested and approved by RADIO BROADCAST
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not radio. Their systems were based on various
electromagnetic and electrostatic induction processes, or on conduction through the earth, or
through water. There is no evidence that any
of them had any notion, whatever, of free travelDolbear and Loomis
ing electromagnetic waves.
both show antennas or elevated wires as parts
of their system, but they were attempting to
utilize what we now term the "induction field"
of the antenna, whereas in radio communication
we make use of what is termed the "radiation
field," that is, that portion of the antenna field
which becomes detached from the antenna,
when the frequency is sufficiently high.

Radio communication, like many other things
which we enjoy to-day, had its beginning in the
of pure science.
The names of Helmholtz,
Maxwell, Fitzgerald, and other scientists, are so

field

known, and their work so fully recognized,
that no one disputes their association with the
beginning of the art of radio communication.
The history of radio communication, as we use
this term to-day, is usually dated from
1865, in
which year Maxwell enunciated his electromagnetic theory of wave motion.
This theory was
so abstract, so it is recorded, that even scientists
of that day took but little notice of it, and it was
well

The New
NATIONAL Tuning Units
Comprising the genuine

not until the publication oi Hertz's experiments
1888 that the subject of electromagnetic wave

BROWNING-DRAKE SPACE WOUND
TRANSFORMER

in

phenomena became

and the

NATIONAL Velvet

screw-driver adjusts

an X-L

in

crowded

places

X-I

VARIC

DENSEF
RESULTS
volume
Indorsed by
Model "N" A

slight turn obtains correct tube oscilk
tion on all tuned radio frequency circuits. Neutrodyn<
Roberts two tube, Browning-Drake, McMurdo Silver'
Knockout, etc., capacity range 1.8 to 20 micro-micrc
farads.
Price $1.0

Model "G** With grid clips obtains the proper gri
capacity on Cockaday circuits, filter and intermediat
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to .001 microfarads.
Price $1.50

X-L Push
your

Inc.

herer, which was a
electric waves than

X-L

more sensitive detector of
was the spark gap used by

electromagnetic waves, was made, and then by
Marconi.
It is interesting to note also, that at
the time of the publication of Hertz's paper,
Marconi was a very young man, in fact, a youth
of some fourteen years, whereas Branly, Popoff,
Lodge, and others who became interested in
Hertz's work, were in their prime.
Mr. Marriott would have your readers believe
that Marconi was a faker and a pseudo scientist
without technical ability or education, but with
a clever bent for sensationalism and commercialism.
The facts are that Marconi, by the year
1894, had studied under such notable educators
as Professor Rosa, and that he had specialized
in physics and had familiarized himself with all
that had been done in electromagnetic waves.
Furthermore, Marconi's earliest patent application shows not only great creative ability and
inventive ingenuity, but that he had a firm
grasp of the fundamental principles of electricity.
It is true that Marconi made the fullest use of
the inventions of Hertz, Branly, and others, to
whom he has given full credit in his own papers,
but in the adaptation of these devices to a workable wireless telegraph system, he made many
improvements. No better proof of this can be
found than in the statement of Professor Slaby,
who, though he himself had been working on the
problem of Hertzian wave telegraphy, frankly
admitted after witnessing Marconi's first public
demonstration in England, that Marconi had
succeeded where he had failed.
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Very recently a claim has been put forward
by the Russian Soviet to the effect that Prof.
Alexander Popoff was the inventor of wireless
In an interview relative to this,
telegraphy.
Marconi stated, "The Soviet's claim was never
once put forward by Professor Popoff himself.
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remove

Price 15c.

Push Post Panel permanently mark-

paper on "Some Possibilities of Electricity," and
speaking of electromagnetic waves made the
following statement: "Here then, is revealed the
bewildering possibility of telegraphy without
wires."
The fact remains, however, that it was
not until 1895, some seven years after the publi-
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down with

firmly

in white on black rubber.
In box
including soldering lugs, raising bushings and screws for mounting, etc.
Price, $1.50
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Hertz; Popoff applied the Branly coherer to the
recording of electrical phenomena occurring in
the atmosphere.
In 1892, Crooks published a

Well, here's your chance to get

insert

of general interest in the

world through the reproduction of Hertz's exProminent among those taking up
periments.
this work were Branly, Popoff,
Lodge, Fleming,
Crooks, and others.
Branly invented the co-

W. A. Ready, Pres.. 110 Brookline St., Cambridge, Mass.

matter what your present income
wouldn't you like some extra cash?

Push

Post.

thumb,

pressure and wire
Releases instantly.

During the next few years, much knowledge
was gained by scientists in various parts of the

Are now in the hands of your dealer. Their beauty and
See them at your
efficiency will greatly surprise you.
dealer's.
Send for Bulletin 105 R. B.
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in easier tuning, more distance
and clarity
greater stability
leading authorities.

scientific world.
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Prior to this, little had
been done with electromagnetic wave telegraphy
in this country, and we have few claimants to
In
the honor of inventing wireless telegraphy.
1901, on the occasion of the next series of races
for the America's cup, no less than five American
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for the America's cup.

A

Point on Your Dial
r

for Every Station*

companies were engaged in attempting
to report the races, and by one of these companies
Mr. Marriott was eventually employed. Mr.
Marriott was not one of the pioneers of the art
in America, though he has been connected with
its development for a long time, long enough to
know more about the history of the development
than his article would imply.
Among those
whose names stand out prominently in the commercial development of wireless telegraphy in
wireless

METRflLICN

i.

(Straight Line Tuning)

The Condenser that Prevents Jamming

country, are those of Fessenden, Stone,
These were
Massie, Shoemaker, and DeForest.
the American pioneers.
In submitting these remarks, it is in the belief
that the high standard of RADIO BROADCAST can
only be maintained by fair and square shooting,
and it is with the hope that you will make an
efTort to ascertain and publish the facts relative
I
to the question at issue.
personally resent the
slur on the good name of Mr. Marconi, the
founder of the art which has been my livelihood
am sure that
for more than sixteen years, and
many other workers in the field must feel the
this

Straight Line Capacity Condensers crowd stations on the

low wave lengths.
Straight
Line Frequency Condensers
crowd stations on the high

wave

lengths.

METRflLIGN

1

same.

Very truly yours,
E. PACKMAN,

Straight Line Tuning is the only condenser
which is equally efficient on both high and
low and intermediate wave lengths and
by spreading out the stations evenly over
the entire band it naturally makes any

M.

Valparaiso, Indiana.

Who

Said Bad Reception?

much more SELECTIVE.
The METRALIGN (SLT) Condenser
makes it possible for the owner of any

receiver

type set to bring in stations which he
never heard before.

We have prepared

WE

a very useful booklet, written in everyday language, covering
everything you want to know about condensers. It's FREE Write for it.

HAD

firmly made up our minds
that the season which is quickly fading into the dim past was about the worst
on record, as far as radio reception conditions are concerned, when into our midst

GENERAL INSTRUMENT CORP.
Manufacturers of "Bureau of Standards" Variable Primary Condensers
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NEW YORK CITY

BROADWAY

flutters the following letter.

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

editor,

No
winter

RADIO FANS,

Are You a Radio Dealer?

SIR:

doubt you have received during the past
many complaints from radio fans about

am glad
poor reception, but in this connection
to report my reception for the first year in which
I
have possessed a receiver, to be very good.
purchased in August, 1925, a five-tube receiver
(factory built), and installed it in my home in
use a \" wide copper tape anPhiladelphia.
I

WE

want Radio Dealers to get in
touch with us as we have an in-

teresting proposition for them in connection with Radio Broadcast Magazine.

your part

tenna, about fifty feet long (single wire), and
remy lead in is about twelve feet long.
ceiver is located on the second floor, and it is
grounded to a tin roof, which is about twelve
feet square.
The ground wire is about five feet
long, and is soldered to the tin roof.
I
have tuned-in about two hundred stations,
representing 31 states in the United States, to-

My

gether with Cuba, Mexico, and Canada, and have
received proof of reception from 180 Stations,
including, KFI, KGO, KPO, CZE, WFAA, pwx, 6 KW,
KOA, CNRA, CFCA, and many others. I have tunedin several
loo-watt stations from St. Louis,
I
have received KOA
Florida, and New York.
as early as 10 p. M. (E. S. T.), and KFI at 12:00
midnight, and
I

pwx and 6 KW around

had CZE one night

in

10

p.

M.

January about 10:30

M. (E. S. T.).
The greatest number of stailons
have tuned-in in any one night is 77
(from 7 p. M. to 2 A. M.). The following is a list
of some of the stations from the various states:
26 from New York, 23 from Illinois, 10 from
p.

Radio Broadcast is read by a class of
readers who have money to spend on
radio.
The majority of them are radio
constructors, they are buying parts and
building sets

I

think this is very good reception for what is
as a poor radio receiving year, and think
1
can do much better, if conditions are more
favorable, next winter.

C. M. REBOK,
Philadelphia, Pennsylvania.

They

Co., Ml
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PRICES-SAVE

known

Yours very

the

of Radio.

always experimenting because radio is
their hobby. Write us for our Dealer's
proposition and information on how
Radio Broadcast will create sales for
your store.

1

Missouri, 3 from California, 4 from Texas, 20
from Pennsylvania, 7 from Iowa, 10 from Ohio,
9 from Florida, 8 from Canada, 3 from Wisconsin, 10 from Michigan, 12 from New Jersey.
can prove reception of these stations, both by
letter and by verification stamp.
All stations
were received on the loud speaker.

all

development of your

for the future

own knowledge

I

I

a one -year's subscription to

Radio Broadcast will cost you four dollars,
two years six dollars. Consider this expenditure as being a necessary investment on

Literature on

ltet
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amplifier

unit

enable your loud-
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volume with a tone quality
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few simple instructions for
assembling the unit.
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noticeably improves the consistent quality of reception. It provides
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Worry whether the "B" batteries are run down and their continual
replacement is forever abolished by the use of a reliable "B" voltage
supply unit. Once installed and adjusted it is ready for years of
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A Power

Amplifier in conjunction with the
eliminator permits the use of a high power
tube in the last audio stage. This overcomes
the tendency toward tube overloading and
removes the most common cause of distortion
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in loudspeaker operation.

Get thisjBooklet^

Price of Kit,

including all
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tube and put the new RCA Radio.tron UX-2OO-A in the socket. This
newest development of RCA research

<

means

longer dis-

greater sensitivity
tance reach.

Put all genuine RCA
Quality!
Radiotrons UX-2O1-A in the radio
frequency sockets, and the first audio

2,.

stage.

2

Volume, and finer tone Use either
power tube, Radiotron UX-H2 or
Radiotron UX-171 in the last audio
full, clear-toned
stage, for volume
.

!

volume.

With

the laboratories of

Electric

RCA,

General

and Westinghouse steadily

at

work

to develop Radiotrons, radio reception is being improved year by year.
Many of these improvements can be
made right in your old sec. Keep pace

with Radiotrons. And, for your own
protection, always look for the RCA
mark on the base and inside the glass
of every tube you buy.

RADIO CORPORATION OF AMERICA
New

1

York

MADE

BY

Chicago

San Francisco

Radiotron

THE MAKERS OF THE RADIOLA
Tested and approved by RADIO BROADCAST

LOOKING ItOWN ON THE

'RUGBY STATION

Nine-hundred acres of land are devoted to the masts and station houses of this
new world-wide 'British station. Five-hundred kw. in the antenna is generated
and are
by means of water-cooled tubes. The main masts are 820 feet high,
'British transprovided with elevators to carry three men. Here is located the
atlantic telephony transmitter, the signals of which have been heard in Australia
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The Sun Transmits Light Waves with Three-Hundred Billion Kilowatts' Power
Rontgen's Discovery of the X-ray in 1895, and Lane's Experiments Twenty

How

Theory of the Structure of Crystals Was Proved
The Work of the Braggs, Coolidge, and Moseley "Atomic Number"

Years Later

the

By JAMES STOKLEY
IS a long step from the long ether

waves used

selves as

com-

we

mercial radio communication to the
shortest waves now used for radio

see

intercontinental

in

IT

purposes, but just as much shorter than
these latter are those ether waves, similar
in nature to our radio waves, which we detect by means of the eye, and which we call
Radio is such a recent invention
light.
that people

still

look on

with wonder,
a star in the
it

call

"super-power," but what must
Old Sol, the station that we

in the [heavens every day?
It
has
been calculated by Dr. George C. South-

worth, a

New York

engineer, that

when

operating with enough
power to give a fairly loud signal with
the ordinary receiving set, the energy
of the ether waves flowing through every
square meter of a place perpendicular to
a radio station

is

is about a quarter of
microwatt such a small amount of
power that one hundred and sixty million
times as much would be required to light
an ordinary 4O-watt electric lamp.

a line to the station

a

With the sun, however, the power is
vastly greater, for each square meter of the
earth's surface receives, according to Dr.
Southworth, not a fraction of a microwatt,
but about one and a half kilowatts, enough

yet if they look at
heavens, such as the brilliant Sirius,
the "Dog Star," which shines in the
winter sky, or even at the sun itself,

power

causes them no wonderment, but
instead, they take it as a matter of
course because they are used to it.
Yet the waves which make us

spite of the fact that the sun is more
than ninety million miles away!

those used

in

we

like

fifty

trillion

radio,

ter of transmitters, he has

gards sensitivity. While a receiving
set may readily be constructed that

respond to an electric field of
five-hundred millionths of a volt per
meter, as electrical field strength is
measured, the eye will not be aware
of any sensation of light unless the
energy is the equivalent of an electric
will

miles

them so far that
though ether waves travel fast enough
to encircle the earth seven times in

one second, the light from Sirius
keeps on its journey for eight and a
half years in order to cross the gap
And
separating the star from us.
Sirius is one of the nearest of all the
stars!

And

then

of

power.

of

fifty

of forty-three millionths of a
The best radio set is
therefore nearly a thousand times as

field

volt per meter.

sensitive as man's eye.

WILHELM KONRAD RONTGEN
A German

there's

the

question

Broadcasting

kilowatts

refer

to

stations

them-

developed

a better receiver than the eye as re-

see

known

this in

little better for man's handiwork
the comparison of receiving sets.
Nature provided each of us with two
of these capable of detecting ether
waves when she gave us our eyes,
but, though man has not been able
to compete with the sun in the mat-

they are shorter in
length, and hence vibrate more rapAnd the distances they travel
idly.
make the range of the most powerful
broadcasting station seem insignificant in comparison, for the light
waves from the sun travel about
93,000,000 miles before they reach
us; those from the star Sirius come
before

And

A

that

something

the lamps in a good

is

aware of the presence of the sun, or
except

all

broadcasting station!

it

Sirius, are like

to light

sized building, and about six billion
times as much power as from the

physicist of Wurzhurg, who, in 1895, discovered
what he termed "X-rays" on account of their then enigmatical nature.
It was some twenty years later before a fellow
countryman of his, named Laue, solved the problem of "X,"

the

unknown quantity

THE DISCOVERY OF THE X-RAY
as

just
BUT
the light

selves are

much

waves

shorter than

as they

shorter than

the*

themradio
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waves, are the vibrations which enable
man to look into his own body, or into
the interior of molecules of which matter
is
made to study the structure of the
atoms themselves. These are the X-rays.
Despite the value that X-rays have
proven to possess, it was only about thirty
years ago that Wilhelm Konrad Rontgen
made their discovery in his little laboratory
at

seemed at first a new kind of
was clearly something new

It
It

light.

something unrecorded."
"Is

it

light?"

"No."

(In this

"
Is it

"Not

in

"What
"
I

answer hewas mistaken

In his interesting book, "Light, Visible
nnd Invisible," the late Prof. S. P. Thomp-

)

any known form."

is

it?"

do not know.

But Rontgen was mistaken when he said
the rays, which he named X-rays
because he did not know what they were,
were not light. True, they were not light
that

as he

knew

it,

for

Having discovered the

new kind of rays, of course
investigate what they would do.
I

when he

began to
It soon appeared that they had penetrative

How

easily

someone

"There
"

no

is

cists in

dozens of labo-

ratories the world over

immediately began to
repeat his experiments
and to take X-ray
photographs. Crookes
tubes, such as Rontgen
used, were rather com-

his-

Professor

said

Rontgen, when asked
to tell of the history of
"

I had
the discovery.
been for a long time

interested in the prob-

mon

lem of the cathode rays
from a vacuum tube as
studied by Hertz and
Lenard.
had followed

tory

and others' researches with great in-

the effect

screens, but no one had
happened to observe

their

^^^^^^^^

and determined,
had the
as soon as
time, to make some
terest,

This time
close

I

of

when

I

opaque

I

found at the
October
had been at

Rontgen, they did not
investigate.

some days
discovered

THE

EXPERIMENTS OF
LAUE

something new."

"What was

the

the

ber."

"And what was

the

discovery?"
"
I

was working with

Laue, of Munich, suggested that the X-rays
were the same as the
rays of light, but very

of black

shield

A

cardboard.

piece of

barium platinocyanide
paper lay on the bench
there. I had been pass-

much

mirrors, prisms,
lenses,

I

"The

was one
which could only be
effect

produced,

which

ordinary

AN X-RAY PICTURE OF A BOUQUET
The

three center flowers are tulips, while the others are jonquils.
Note the developing masses
of seeds in the ovules of the latter (lowers, and also the faint outline of the leaves in the lower
corners of the picture

in

ordinary
No light
parlance, by the passage of light.
could come from the tube because the shield
which covered it was impervious to any light
known, even that of the electric arc."
"And what did you think?"
"I did not think; I investigated.
1
assumed that the effect must come from the
tube, since its character indicated that it
could come from nowhere else.
I
tested
it.
In a few minutes there was no doubt
about it. Rays were coming from the
tube, which had a luminescent effect
tried it successfully at
upon the paper.
greater and greater distances, even at two
I

shorter in waveso short that

length,

ing a current through
the tube, and noticed
a peculiar black line
across the paper."
"What of that?"

M. Von

Prof.

gen's,

a Crookes' tube covered

by a

"

X ", the unknown
quantity in the X-rays,
to be solved.
A fellow
countryman of Ront-

Novem-

of

two

for

nearly
NOT
decades later was

date?"

"The 8th

material, or,

more important, if they
had noticed it, unlike

own.

last

(1895).
work for

when a tube
operation was separated from a screen by
in

a piece of apparently

I

my

pieces of labora-

equipment; so
were fluorescent

I

researches of

might have

was announced, physi-

birth of the X-rays.

tory,

else

anticipated the German scientist is shown
by the fact that as soon as his discovery

the

of

tried to reflect

could be reflected and refracted!

quotes Rontgen's

own account

1926

the rays from a mirror or refract them
through a lens, their paths were not disturbed.
Surely if they were light they

electricity?"

existence of a

Wurzburg, Germany.

son

meters.

AUGUST,

power to a degree hitherto unknown.
They penetrated paper, wood, and cloth
with ease, and the thickness of the substance made no perceptible difference,
within reasonable limits. The rays passed
through all the metals tested, with a facility
varying, roughly speaking, with the density of the metal."

And

so

describing

Rontgen made
it

first

in

a

his

discovery,

scientific

paper

"Ueber eine neue Art von Strahlen" ("On a New Kind of Rays"), published in the proceedings of the Wurzburg
entitled

Physico-Medical Society.

or

turned

light

rays

from their path, had
no effect on the X-rays.
Neither did the finest

available

diffraction

grating have any effect.
This latter consisted of a piece of glass on
which were ruled parallel lines as close as

15,000 to the inch,

and which spread a
into a spectrum

beam of white light out
in much the same way as

a prism.

occurred to Laue that if he had a grating as much finer as the ordinary grating
as he supposed the X-rays waves to be
shorter than light waves, he might succeed
in bending them, but such a grating seemed
impossible, as the finest that had ever been
ruled had only about 30,000 to the inch.
The accepted theory of the structure of
crystals stated that the molecules of which
It
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A piece of brass may be
fatigue.
bent a certain number of times before it
breaks, but after it has been bent a hundred

show

times,

ATOMIC ARRANGE-

MENT

IN

SOLID

BODIES
Is

indicated by these

atomic models which,
of course, are magnified

millions of times.
left to right, the

From

models represent the
diamond, magnesium,
and cakite

though

it

may have

surface

its

polished, and look the same as a fresh piece
on the outside, it will not be nearly as
strong.
By the use of the X-ray spectro-

meter, however, the difference in the lines
in the photograph shows a great difference

between the fresh piece and the one that
has been fatigued, for the one shows the
lines sharp and distinct, while in the other
they are hazy and ill defined.
Such studies have shown why steel, and
various alloys, are stronger than iron, or,
perhaps, than any of the metals of which
In such metals as alumithey are made.
silver, copper, and gold, X-ray studies
indicate that they consist of closely packed
atoms, the plan of the crystal being simply

num,

the direction in which the packing is most
dense.
If it breaks, it does so most
easily
along one of these planes, but if the metal
consists of a mass of crystals, rather than
a single one, the planes of weakness lie in

were made were arranged in
successive tiers, layer cake fashion, each
.aver being one molecule deep.
Laue
a

crystal

thought then, that he might obtain his
grating by using the molecular planes of a

different directions, and so it is not so easy
to break.
Now, if a number of atoms of

crystal.
At his suggestion,

two of his colleagues,
and Knipping, tried this, and
were successful, thereby killing two birds

another substance are mixed with them, as
carbon atoms in steel, which apparently
tend to fill up the interstices between the

Friedrich

with a single experiment, for not only did
they show that the X-rays were actual
forms of wave motion, but also that the
structure of the crystals was the same as

iron atoms, they lessen the possibility of the

atoms slipping over each other, and the
mixture

HP HE

result

moving

though the work of Laue and Bragg
might not have seemed at that time to have
any practical value, it has now opened tre-

so,

mendous

possibilities

in

metallurgical

re-

The way

the atoms and molecules
are put together is just as much a characteristic of a metal, and just as important,
as its density or melting point; indeed, it is
the arrangement of the atoms that detersearch.

mine

its

physical properties.

For example, metals,

like

human

beings,

electrons produced

called

X-rays

rays

rapidly
a high-

when

is

passed through
tube are suddenly

highly

stopped.

was using when he made

his discovery,
the cathode rays are stopped by the glass
wall of the tube, but early in the history of

A PORTABLE X-RAY OUTFIT
used to produce diffraction patterns from
A narrow pencil-like beam of the rays
crystals.
is permitted to pass
through the crystal, after
which it emerges in a spread-out condition. It
is thrown onto the small screen, and is visible
It

is

as a series of rings of spots

meters as an aid to analysis.
In fact, this
instrument is now manufactured and

by one large manufacturer,
even though it was only a very few years
ago that the first crude form was invented.
All solid metals consist of crystals, and

cathode

evacuated
In the Crookes tube, which
produced these rays, and which Rontgen
a

troscope, except that a crystal of rock salt
replaces the glass prism, many laboratories
are now equipped with the X-ray spectro-

carried in stock

vibrations

when

tension electric current

the invention of the spectroscope by Fraun:iol'er, in
1814, enabled scientists to studslight in a way they had been unable to do

Braggs, which led to the X-ray spectrometer, lead to new methods of studying
materials of all kinds as well as the X-rays
themselves.
Resembling the optical spec-

ether

'

From this beginning there developed a
new method of studying X-rays. Just as

work of Laue, and the

harder than either iron or carbon.

HOW THE X-RAY TUBE WORKS

Three years later,
theory had predicted.
two English physicists, Sir William Bragg
and his son W. L. Bragg, collaborated in a
very careful and exhaustive series of
experiments which culminated, in 1915, in
the publication of their book "X-rays and
Crystal Structure," and which won for
them the joint award of the Nobel prize
in physics the same year.

Before, so did the

is

AND

PROF.

SIR

WILLIAM BRAGG
Father and son.
fessor

of

W.

L.

Pro-

Bragg

is

the

University of
Manchester, England,
while Sir William is of
the Royal Institution,

London.

They were
awarded the
much coveted Nobel

jointly
prize

for

physics
1915'

in

X-rays it was found that if the cathode rays
were focussed on a target of a dense metal,
such as platinum, far more copious amounts
of the rays were produced.

There was another advantage in focussing the rays on such a target, for the
X-rays all radiate from a small point,
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heavy tungsten target and produce the
Because of its convenience and
X-rays.
reliability,

replaced

the Coolidge tube has largely
other forms in medical and

physical laboratories.
However, while platinum

was used in the
forms of X-ray tubes as the target
from which the rays emanate, and tungsten
is used
in the Coolidge tube, numerous
other substances may be employed, and
by analyzing the radiations from various
kinds of targets with the aid of the crystal
earlier

of the

X-ray spectrometer, exact characterof the elements used as targets may
be determined.
Elements are now classiistics

by chemists (and physicists too, for
the boundary between physics and chemis-

fied

formerly so distinct, is fast disappearaccording to their atomic number,
from one to ninety-two.
try,

ing)

EXPLAINING "ATOMIC NUMBER"

E atomic number

DOCTOR W.
He

COOLIDGE

shown at his desk in the Research Laboratory
of the latest types.
In the background may be
discerned a collection of tubes likely to make any X-ray expert envious

of the General Electric

is

Company, examining one

in the tube that Rontgen used, their
source was a large area. The X-ray photographs of bones in the body are only shadow
pictures.
They are similar to those that
we might obtain of a person's head by
standing him beside a large photographic
film and then allowing light to fall on
the person so that a silhouette of his head
was on the film. If the source of light was
a large north window, the shadow would
not be as distinct as if the illumination
came from a small concentrated source,
such as an electric arc.
In the same way,
X-rays from a small source give more dis-

while

tinct

D.

the inventor of the Coolidge X-ray tube, and

is

photographs than

if

cathode, however, consists of a small
of tungsten wire
is
it

a filament,

coil

and when

it

heated by the ordinary lighting current,
emits electrons. The higher the voltage,

and the hotter the filament, the more copious

are

the

electrons.

a rheostat has the

same

Thus,

effect that

adjusting

changing

vacuum had in other tubes. Resembling the radio vacuum tube, the Coolidge

the

X-ray tube has two sources of current,
for besides the relatively low voltage used
for heating the filament, a high tension

current

is

of an element

used to drive the electrons to the

compared to a
being number

flight of

92 steps, hydrogen
and uranium number 92,
but one step may be occupied by more
than one element, while one element may
occupy more than one step. This is due
to isotopes, which are forms of the same
i

element of slightly different atomic weight.
In pur high school chemistry we learned thai
the gas chlorine, for example, had an
atomic weight of 35.5, but this is really the
average atomic weight of all its atoms,
some of which may be 35, and others 37.
In the case of some elements, whose previously accepted atomic weight was a
whole number, as oxygen, of atomic
there are no isotopes, but
6,
weight
all the atoms weigh the same.
However,
1

they came from a

larger surface.

But

the early X-ray tubes were more
in behavior.
The penethe hardness,
trating power of the rays
as it is called, depends on the degree of
vacuum in the tube, and too little gas left
in was almost as bad as too much, if the
most satisfactory results were to be obtained.
In some of the various tubes that
were constructed, elaborate devices were
used to allow the degree of vacuum in the
bulb to be changed.
or

all

less

erratic

However,

now

in

assistant

1913, Dr. W. D. Coolidge,
director of the Research

Laboratory of the General Electric Company, designed the form of tube which now
bears his name.
In this tube, advantage
is taken of a fact familiar to
every radio fan,
namely, that a hot filament in an evacuated
bulb gives off electrons. This makes posthe operation of radio tubes, and
made possible the most satisfactory source of X-rays ever devised.
In the Coolidge tube there is an exsible

it

also has

tremely high vacuum, about a hundred
times as high as in the older forms, and so
high that an electric discharge will not pass

through

it

in

the ordinary manner.

The

AN EXCELLENT EXAMPLE OF X-RAY PHOTOGRAPHY
shows a pipe elbow in a plaster wall. By means of a newly developed portable X-ray outfit, it
becomes a simple matter to examine objects such as the above. In the case of a pipe in a wall, it b.comes unnecessary to tear down a large section of the wall to find the damaged section
It

is

simply its order in the procession of
elements when arranged according to the
weight of their atoms. They have been

AUGUST,

1926

the atomic

number
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refers

and oxygen

the early workers

already known elements,
but as blank numbers are

number
number 8.
in

17

the subject of X-ray spec-

tra

was

left for ones which have still
been undiscovered, the presence of a hitherto unknown
element may be demonstrated as easily as one that

a

young Englishman
named Henry G. J. Moseley,
who worked with Sir Ernest
Rutherford, then at
chester,

and

versity, his

One

at

Man-

Oxford Uni-

is

Alma Mater.

of his experiments

was

in the parade of elements.
Since then, three have been

different substances as tar-

were

They concentrated

sponding to their numbers,
according to Moseley's law,
they knew they had found

new elements, and
named them Masurium and
Rhenium.

X-RAY DIFFRACTION APPARATUS
It is

ment

used for obtaining X-ray spectra from which the arrangeof the atoms in metals and other solids may be determined

the case with the ordinary radio vacuuman electron flow is emitted from the
filament.
To the cathode of the Coolidge tube,
which corresponds to the filament in the radio
A hightube, is applied an i lo-volt current.
voltage current from a transformer also flows
through the tube and, as the electrons bombard
the
tungsten target,
X-rays are produced

ber

61,
Illinium

which
after

he
his

know what their X-ray spectrum
when they are discovered.

1914, after he had made
Moseley went to Australia
the meeting of the British

War, and Moseley hurried back to England
and joined the Royal Engineers. He was
soon in the thick of fighting and on August
10, 1915, was in the Gallipoli campaign,
when a Turkish bullet ended the life that
had already made such great contributions
to science and which had given every
prospect of many more. The work he began has already led to brilliant discoveries
in the hands of his successors.
Since each
element has its characteristic X-ray spectrum, and since the wavelength of the lines
varies according to the atomic number, a
single X-ray spectrum photograph gives an

is

will

be

CaJhodf

{Support

AN EARLY X-RAY TUBE
This was the type employed by Rontgen when
he discovered X-rays. The cathode rays impinged on the broad end of the tube

THIS SCALE HAS BEEN SPECIALLY DEVELOPED FOR MEASURING X-RAY SPECTRA
one

named
college,

to attend
Association for the

summer of

The upper photograph is of the tungsten spectrum while the lower
here, it is being used with two spectrum photographs.
of ordinary table salt.
The numbers on the scale indicate the wavelengths of the rays in 250/1, ooo.oooths of an inch.

As seen

Dr. S.

this discovery,

Advancement of Science, and to tell them of his work.
August
came, and with it the outbreak of the World

no volt a.c.
COOLIDGE X-RAY TUBE WIRING

Still later,

B. Hopkins, at the University of Illinois, found num-

and with it, too, the X-ray spectrum corresponded precisely to Moseley's law.
Elements number 85 and 87 are still
absent and unaccounted for, though we

to be of slightly shorter wavelength
the spectrum of nickel.

in

In the

circuit,

at the University of

Berlin.

the

than

is

working

platinum, and when their
X-ray spectra showed the
lines in the positions corre-

V

them

tube

filled

solution of ores containing

wavelength of the radiation
which corresponded to the
lines becomes shorter as the
atomic number of the element increases. For example, nickel being number 28
and copper number 29, the

As

75

by Dr. Walter
Noddack and his associates,

important discovery, at the
age of 25, that the spectra
of the X-rays from different
elements were remarkably
similar in regard to the position of their dark lines, but
with the difference that the

spectrum shows

Numbers 43 and

filled.

This led him to the

position of the lines in the

common.

about a year ago,
there were five empty ranks

X-ray spectrometer the X-rays with

copper

already
Until

to test with the

gets.

identify-

Not only
ing the element.
is the method
applicable to

is

Among

means of

infallible

to the average, so chlorine

How

Your

Is

A Battery

?

Why AH A Batteries are not Always What They Seem
an A Battery, Look for the Rated Ampere-Hour Capacity

Which Explains

When

Buying

Known

Products of Nationally

Manufacturers Can Be Relied Upon

WHICH A BATTERY WOULD YOU BUY?
The first and fourth batteries above are
when tested, gave but 80 ampere-hours.

rated at 100 amperes and will deliver it.
The second was sold as a "i4O-ampere" battery and
The third was labeled "amp.-hours 120", and a test showed it would deliver but 75 ampere-hours

By

B. L.

SHINN

National Better Business Bureau

WHEN

the field strove to fit the design of radio
storage batteries into cabinets of reasonable size, while retaining maximum amperehour capacity, a host of newcomers invaded

last

the field of storage battery manufacturing.
In this field, as in others, fair competition
has usually the effect of spurring on the

you flip your radio
switch this evening, will each

tube be warmed with its
normal filament voltage and
kept that way until you shut off the set?
Or will you wonder all evening whether the
charge you gave your battery is going
until next Sunday?
When you
bought your battery, did you get the
to

last

improvement of the product and of its
and servicing. As

advertising, marketing,

ampere-hour capacity you were led to ex-

in

Do you know how to get
pect?
next battery you buy?

once

The ampere-hour

A

an

battery

is

capacity of
a factor of vital

the satisfactory
reception of radio broadcasting
and for any other services

importance

in

as well.
True, the discharge
of the battery is but a fraction
of what is used in the starting
or lighting of an automobile.

But, as radio sets are not yet

equipped, like automobile motors, with generators for recharging, and as the average
fan's enthusiasm leads to many
hours' usage each week, enough

in the

it

that

large

you and

and growing business, radio has had its camp followers
who prefer to "get away" with something than to do

fellows

Through

the cooperation of the

fans of

unprincipled

National Better Business Bureau, RADIO BROAD-

its August, 1924, and February, 1925, issues, published the first information on how tubes and sets were being misbranded and sold dishonestly. Now,

we have

the privilege of presenting information of importance to every battery
Readers who know of dishonest selling practices, such as outlined in this
buyer.
story, will confer afator by writing to cither RADIO BROADCAST or to the National
Better Business Bureau.
THK EDITOR.

is

of these bat-

little

techni-

knowledge that the brute size of a
battery is at least one indication of the
number of hours of service which it will
While the manufacturers already in
give.

radio storage batteries.
Numerous battery assemblers, with not
even a reputation to lose, exploited the
tan's innocence of storage batters'
construction by placing very few plates and
correspondingly small quantities of active

radio

in very large boxes, and either
misbranding these "hope chests" with much
higher capacity ratings than they possessed,
or selling them unbranded to the type of
dealers who take advantage of such a
product to misrepresent it on their own

material

Using a very small number of
frequently of poor quality, these

account.
plates,

short

designed for radio use. Others,
while maintaining a fair degree
of accuracy as to the batteries
sold under their own trade

mark, manufactured for jobbers batteries made up in oversize boxes, some of which were
misbranded as to ampere-hour
capacity, and some of which
were unbranded.
The effect of such practice

for you in the
which heads this
article. Just as most radio fans
could not tell without the caption under
this picture which of these batteries truly
have a capacity of 100 ampere hours, so
most of you might be similarly confused by
the batteries themselves.
The two whose
actual capacity is far below 100 ampere
hours were rated 120 and 140 ampere hours.
One was so marked by the maker. The
other was made up oversize and unbranded,
and the high amperage was claimed by the

aisv

play havoc generally with the selling of

for a

time, were thus led to overrate
the batteries which they had

is

c^at^^^

which appeared were often rather
cumbersome affairs. This created the im-

among many

its

the job properly.

CAST, in

teries

cal

be said that, without

major exception, the radio manufacturers
I are apt to have dealings with are entirely reputable and have MO
thought but to give the consumer his money's worth in radio products.
They believe that good merchandise should be exchanged for good money.
But like all
*-

the radio public became an important market for storage batteries, the
leading battery manufacturers produced
batteries especially designed for radio use
to give a relatively low discharge over a

pression

Deft

TT SHOULD

When

first

fields, however, unfair competition,
appeared, threatened at one time to

Some companies,

essential.

The

it

~

i*Si

ampere-hour capacity to service
the set without too frequent recharging

long time period.

other

concerns were able to undersell by several
dollars any legitimately rated battery in the
market.
Some of the older battery makers, although but for a brief interval, succumbed
to the economic stress of this manifestly
Picture to
unfair type of competition.
yourself the "gyp" getting the business
with veritable junk, the honest product
lagging on counter and shelf while radio
fans scramble for spurious "bargains."

visualized

illustration

retailer.

The spread

of the oversize box,

mis-

branded and unbranded, would soon have
meant chaos in the marking and selling
of storage batteries for radio use.
It had
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arrived in a comparatively short interval of
time, and was allowed to develop no further
than enough to demonstrate its unfairness

and its destructive character, whereupon
it was quickly and effectively dealt with.

THE CONSUMER FINDS A CHAMPION
National Better Business Bureau
maintained
is
an
by
organization
national advertisers to protect the con-

THE

sumer, to promote fair play between seller
and buyer, and to protect industry from the
usually unfortunate sequel of such develop-

ments as we have just described.

Affiliated

with forty Better Business Bureaus operating locally in the retail field, it has an unusual bird's-eye view of what is happening
For
to an industry and to its consumers.
several years the National Bureau has had

intimate contact with the storage battery
industry in connection with the advertis-

HOW

IS

Code

for

fulls'

watched by the national

When

contacts.

staff

and

became apparent, the National
Bureau urged the industry to cooperate in

the situation
a

A number

house-cleaning.

manufacturers

agreed

enthusiastically

and

"

to

the

of

leading
suggestion

instantly.

But before we can make headway,"
said the National Bureau, "in eliminating
the 'gvp' battery and the box of junk sold
radio use, the leaders in storage batten' manufacture must set the example for
for

the entire trade

Make

sure that every battery is
appropriately and correctly rated.
2. Brand each battery with the correct rating figure, or with maker's name
and type or symbol number from which
the rating may be determined. Preferably this branding should be on the
box itself, at least on the name plate or
other exposed part.
3. In each catalog or piece of advertising matter, advise dealers of the
rating method employed and what anytype or symbol numbers used may
1.

mean.
to misbrand batteries
made for others, or to deliver batteries
in oversize boxes unless marked with
correct capacity rating in plain figures.
4.

Decline

NATIONAL BETTER BUSINESS
BUREAU, INC.

by cleaning house them-

selves."

The radio battery merchandising code
reproduced above on this page was offered
to the industry as the first step in the protection of the radio battery user and the

few chose to continue misbranding

their products or putting up batteries in
oversize boxes for certain types of retailers

to misrepresent to their customers.

Bat-

were purchased from these concerns
and tested by actual cycles of charge and
teries

discharge in the engineering laboratories of
a nationally known institution.
It was
found that some of these batteries were

marked and

sold as

and

for

products having

a capacity nearly twice that recorded by
the testing engineer. Batteries were photographed, inside and out, disclosing the useless additional clearance in each cell jar and

the deceptive appearance of the box when
placed beside batteries of the same rated
capacity which woul'd actually deliver the
service for which they were rated.
Other
photographs, reproduced in this article,
show the interior construction of some of
these batteries.
In two bulletins, published in February
and May, 1926, the National Better Business Bureau took to the trade and to the

383 Madison Avenue
New York City

public these outstanding facts:

its

the seriousness of

293

A
Merchandising Storage
Batteries for Radio Use

ing, marketing, and servicing of automotive
The development of
storage batteries.
the radio storage battery market was care-

local

YOUR A BATTERY

duction of the United States had pledged
themselves to follow such a code.
The National Better Business Bureau
then turned its attention to the battery
makers who had not voluntarily placed
their

marketing upon

a fair basis.

Num-

bers of these were approached regarding

was assumed in each
instance that such a concern was perhaps
unaware of the unfairness of the misleading
custom of assembling and branding of batteries, and of the general clean-up which
had taken place. Each was courteously invited to make over its method of marking
their"

practices.

It

and marketing so as to be fair to the consumer. A large number of those approached
in this fashion saw the trend of events and

1.
That ampere-hour capacity is the commodity
which the radio user seeks in a storage battery.
2.
That the size of the box alone is an untrust-

worthy indication of storage battery capacity.
That weight alone is likewise an unsafe
3.
guide to capacity.

That number of plates does not by itself
4.
determine the ampere-hour capacity of a radio
battery.

That ampere-hour capacity depends directly
5.
upon the correct proportion of active available
materials in the battery.
That the radio user

Can Play Safe by
products of trustworthy manufacturers from trustworthy retailers, instead of
looking for big boxes or heavy boxes of dubious

6.

buying

the

parentage and indiscriminate distribution.
That the trustworthy manufacturer marks or

7.

methods of representing bat-

establishment of the whole trade upon a foursquare basis. Within a few weeks, the mak-

revised their

ers of ^5 per cent, of the storage battery pro-

suggested code.

teries to the public in

accordance with the

identifies

radio

batteries

iimpere-hour capacity
the consumer.

may

so

that

the

correct

be readily learned by

TWO ILLUMINATING EXAMPLES
Plates from a bargain battery after testing at radio rates.
These plates were put in an oversize box, and the whole battery represented to be of a
The positive plates were only one-tenth inch thick and after testlarger capacity than it could possibly be with the number and size of the plates.
A battery like this is a poor one to make any filament glow for long
ing, the plates shed active material and warped.
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battery which will deliver the ampere-hour
capacity claimed for it

them

for

a Philadelphia battery manufacturer whose
career of misrepresentation had as its sequel
an offer to his creditors to settle for twentyfive cents on the dollar. The
significant subtitle of this bulletin is "Fair
Play Has A

to apply to

Boston

the

Better
Business Bureau and
the Associated Indus-

Cash-Drawer Value."

Massachusetts
meeting on this

subject, which was
held with the repre-

sentatives of

ing to the trade that the apparent gains of
"gyp" selling do not build permanent pro-

seven-

teen concerns in attendance.
Resolu-

fits

MISBRANDING
tests

resentations
which might

fact that its capacity did not

actually exceed 75 ampere-hours

remain. Phil-

this

That the trustworthy retailer is eager to
show the rating or identification on the battery
and in the maker's catalog.
8.

HELPING THE CONSUMER HELP HIMSELF

"THE

reception accorded these bulletins
*
by the battery trade and the radio
trade will be interesting to radio users.
As
an indication that many of those who serve

were sent to battery service stations.

Capacity" without
cost, by writing to

man

is

not

A' RADIO

inter-

383

Madison Ave-

"Buy

nue,

New York City,

chusetts, became sufficiently interested in
the proposal to give the radio user an

A

OPEN EVENIKOS TILL
a

Soni

Ctuarnnttt

ll'ilh

I F.

<fbtrt>

.!/

=T

Jlunli

PERFECTION
SMVSWKUt 1^

'"

the National Better
Business Bureau at

and mentioning
magazine.

this

The Bu-

reau Will also supply
such inquiries with
a copy of
bulletin

its

May

concerning

ROOM TO SPARE

R4DIO SHOPS

Radio Hub of JVeio Tork'

172 Washington St.
176 Greenwich St.

100 Amp.
ORNELL, ICO Amp.,

St. Will

CORNELL
Rubber

.

140 Amp.
.

10.*"'...
WILLARD, 100 Amp.,
Rubber

Cast

.

$5.00

ATLAS

NEIDICH

$O

STORAGE
BATTERY

Be Open Saturday.
BATTERIES

The
Famous

"HOPE CHEST"

outside, this battery looked quite all right, but the space for
the proper number of plates was not
Note that an
completely filled.
inch of space remains unused.
Some manufacturers have followed this
practice, which is hard for the layman to detect

UOUIWRVSr.
J9 CORTLANDTST. 'V
Perfection Leads as Always

Rubber

IN THIS

From the

GREENHUTS
'3he

and news-

BROADis

interested in straightforward radio
battery business? The number of these
men who ordered quantities of the bulletin

Battery Capacity!" for distribution
to their customers was so large that the
second edition did not last much longer
than the first.
Local battery dealers in Boston, Massa-

cooperation

better publishers (both magazine

HOW TO GET MORE INFORMATION
NY reader of

ested in the subject
may obtain a copy
of "Buy Battery

think the service station

expects to stay on the job

cedure there.

week by battery makers, local Better
Business Bureaus, and radio retailers in
New York City. Sample copies of this bul-

Do you

It

battery and radio companies in
Chicago are urging a similar pro-

CAST who

letin

bulletins.

until the radio public runs
substantially no
risk of encountering further
deception of
this type.
It has the
of the

adelphia concerns in this field requested a similar
meeting, which was held not long
ago with like results. As this issue
of RADIO BROADCAST goes to press,

the radio public take this subject seriously,
we can record that the original edition of
the first bulletin was snapped up inside of
a

business.

misrep-

label disclosed the

on the battery bearing

any

Better Business Bureau
has not concluded its service to the trade
and to the public with the issuance of these

pledging the adherence of those represented to the code,
and urging the Boston
Better Business Bureau to mop up any

Laboratory

for

The National

tions were passed

local

Both bulletins are

written in simple and understandable language. They are intended as a guide to the
battery user in obtaining products of the
desired ampere-bonr capacity, and as a warn-

tries of

for a

1926

25

O==

NEWSPAPER ADVERTISEMENTS
How

unbranded, oversize box
were represented in

batteries

In the advertiseadvertising.
ment at the left the first and
the last batteries in the list

were not subject
tion

to

investiga-

paper) in the form of effective selfcensorship of their advertising columns and in the publication of such
articles

as

this.

(Editor's

Nt.tc.

Bat teries, dishonestly marked, as explained by Mr. Shinn.have not been

recommended by RADIO BROADCAST and would not, of course, pass
the tests of our Laboratory). It invites the cooperation of the radio

public.

If

you have found your

A

battery of suspiciouslv low amperehour capacity, notify the National
Better Business Bureau, giving the

maker's name and the time and
place of purchase. In so doing, you
are rendering a service to the thousands of new radio fans who purchase battery equipment every day.

THE MARCH
and

How

Waves Are

Short

DAYS

of old, the fading light of the
northerly port was the courageous Arctic explorer's last contact with
last

IN

civilization.

Then followed months,

usually years of cold silence.
Just half a
century ago, Sir Allen Young faced this
dreariness in a mission of mercy.
With
him he carried a packet of letters for his

compatriot, Sir George Nares; letters of
home, of friends, of news, to break the cruel
silence of the Arctic.
These, by pre-

arrangement, were left at Cape Isabella.
MacMillan, several years ago, found this
And twenty feet away
packet, unopened.
from it, he found another, records Young

had buried before resuming
march.

What

(

Interpretation of Current

his

a change in fifty years.

northward

A dirigible

men skyward. A matter of
and they pass over the Pole. A
newspaper correspondent clicks off a radio
message to his sheet, where waiting men
only hours later set up the type which

Linking Far Corners of the Globe

thousands of words of comment, but
not all the commentators have taken into
consideration the fact that it was radio
ject of

which mainly made it possible. The direction finding equipment was in constant use
and gave important bearings to the navigators.
Groping through the Bering Sea
fogs, a chance signal from an Alaskan station told the navigators where they were
and led to the successful landing of the

The transmitting
ship at Teller, Alaska.
equipment of thi; ship, following the lines
of present English practise, did not provide
waves.
They depended on 900
meters and 1400 meters (333 and 214 kc.)
for short

which worked successfully enough up to
and over the Pole.
But from the Pole to
Alaska, the longer waves did not come

One ventures

whisks sixteen

through.

hours,

Norge had profited by the previous short-

achievement. The busy
world soon forgets, but Sergeant Albert
Payne will never forget. His Signal Corps
radio station at Nome handled 22,000 words
of press about the flight of the Norge.
The flight of the Norge has been the subcrystallizes

The top-of-page

the

illustration shows the apparatus employed
by the government to check up on broadcasters to see
that they do not stray from their assigned frequencies

^adio Events

to say that

if

the

wave experience

of others, the operators
could have maintained constant communication.

The year 1926 is the year of explorations.
Six expeditions will have penetrated the
At least two important
Arctic before July.

him

a simple two-tube

is

The receiver was designed and built
by RADIO BROADCAST Laboratory.
By the time this magazine appears, the
Dyott Expedition led by Commander G.
M. Dyott under the auspices of the Roosevelt Memorial Association will have sailed
for Brazil, to explore and photograph in
still and moving pictures the territory first
tion.

by Roosevelt the River of
Doubt. Two complete radio stations will
be set up, one at a base station above
Corumba, Brazil, and another portable set
with the party. Short waves will form the
link with the United States, and Commander Dyott hopes to send frequent dispatches back to the New York Times.
His equipment is being built and operated
under the direction of RADIO BROADCAST
traveled

Laboratory.

Museum

sailed

American Fndian, aided
by native guides, is now going slowly up
the River of Death, perhaps the most dangerous region in all South America. With

re-

with excellent volume at Corumba, Brazil,
almost 5000 miles from Schenectady.
In
the interior, the time signals and news
broadcasts will prevent the silent forests
from shutting off all contact with civiliza-

expeditions will pierce the heart of South
America.
Francis Gow Smith, of the
of the

short-wave

Signals from WGY'S 32.79-meter
(gi4O-kc.) transmitter were received by him

ceiver.

Toward the
to

last

Greenland

of
in

June, two ships
the MacMillan

The good old Bowdoin, commanded by MacMillan will lead, and the
new schooner Sacbem, newly built for this
expedition.

RADIO BROADCAST
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and nation are bound to work hardship
upon millions of owners of receiving sets.
Bay City has attempted to make radiatThe ordinance which
ing receivers illegal.
it has adopted establishes a license fee of
$2.00 for every radio receiver installed in
the city.
Sets must not be operated so as
to radiate or cause disturbance with neigh-

Violations

receivers.

boring
to fine

up

to

are

subject

$100 or three months imprison-

ment or both.
a

In

small

community, where such a

regulation might possibly be enforceable,
protection against radiating receivers might

be worth $2.00.

But in cities, where radproblems are most acute, no staff
of radiation prohibition enforcement agents
can hope to smoke out every invisible
squeal, with a radiating speak-easy in
every other home.
Improvements in receiving sets and education of the listener
offer a much more productive prospect than
easily evaded and irksome local legislation.
iation

Two

factors

must be considered with

gard to radiation:

and second, the

Gow

Smith

A RECORD-MAKING SHORT-WAVE RECEIVER
who is exploring the River of Death in centra! South America, photo-

(right),

graphed at the Explorer's Club, New York, with John B. Brennan, Technical Editor of RADIO BROADCAST. The short-wave receiver was designed and built by the RADIO BROADCAST Laboratory and
loaned to Mr. Gow Smith.
Special programs have been sent out by 2 XAF, one of the experimental
stations of the we v group, on 0,140 kc. (32.79 meters) and have been received successfully by Mr. Gow
Smith, who informed RADIO BROADCAST, "The radio created a positive sensation in Corumba.
Several of the most important people of Corumba heard WGY programs on this receiver and were
amazed at its clarity." Mr. Gow Smith is gathering material for the Museum of the American
Indian and the American Geographical Society.
Note the case which is built to stand rough handling and to contain the entire radio equipment

expedition by

manded
Bcwdoin.

Rowe

B. Metcalf

him will
The Sachem

by

and com-

accompany

the

carries a particu-

interesting short-wave equipment,
about which more will be said later.
It has
been built and will be operated under the
direction of RADIO BROADCAST Laboratory.
larly

Professor

Michigan
where he

Hobbs

will
will

of

the

University of

shortly start for Labrador
set up a semi-permanent

short-wave station as a part of

his

meteor-

expedition to learn more about
Northern weather. Operator Oscanyan,
a New York amateur, will be in charge.
ological

another group with George Palmer
started for Northern Greenland
about July first, also depending on short
Still

Putnam

waves

for their contact.

One

of the most reliable ways to step
into the limelight in this day and age is
to pack up a short-wave transmitter and

ship,

political

influence,

and the eternal

lation,

is

each day
tear

actively considering radio legis-

we cannot
will

more no

predict

At

bring.

legislation

what changes

this writing, we
at all, than the

harmful effects of any particular bill or
method of control proposed by the many
influences seeking to shape the government's future policy.
State and local governments have been
generally inactive in complicating the situation, but there have been two instances

which merit attention.

Bay City, Michigan, has adopted a municipal ordinance
regulating radio reception and the legislature of the state of Washington is considering an Act which has the support of radio
enthusiasts of that state.

Radio

is

regarded,

in a legal sense, as

an

and temperament of

matter how good the intentions of manufacturers, a malicious or
careless user can make almost any kind of
receiver radiate.

Merely

legislating

them

out of business will not eliminate them. Engineers and manufacturers will ultimately
solve the problem by developing nonradiating receivers so superior to radiating
sets in point of sensitiveness, selectivity,

volume, and economy that the incentive
to cause howls and squeals will disappear.

Correcting an Unfortunate

struggle between the executive and legislaWhile
tive branches of our government.

Congress

skill

re-

itself

No

its users.

Francis

the receiver

first,

Misstatement

ON

PAGE

for

118 of
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June,

in

an

editorial

captioned "Important Radio Patents at Present in Litigation" there appeared the following statement:
There are

at present being tried in the courts,

several of the important radio patents, the decisions on which may very materially affect the
The Armstrong idea of reradio business.

generation, insofar as it relates to oscillating
tubes, is being contested by the government in a
suit in the state of Delaware.
Armstrong's
priority over other inventors apparently

depends

altogether upon a sketch of a supposedly

re-

generative circuit, which was accompanied by
Should
practically no explanatory disclosure.
this sketch be proved by the government's
experts to be no true disclosure of the regenerative principle, there is a possibility that the
Westinghouse Company may lose one of its

make your way beyond the real estate
developments. Then the Times will probably tell the world how you slept the night

interstate matter

before, what you had for breakfast,
what birds twittered about you as

and

be.

While we may view with some im-

The advance sheets of this article which
reached 900 newspapers also contained the

you

patience the slow formation of radio's legal
structure, we must realize that the cautious

sentence, in reference to this sketch: "It
was, to be sure, certified by a notary, but

approach of our legislators to the problem
is engendered as much by the difficulty of

there has apparently been some question
raised as to the genuineness of the notary's

writing radio legislation as by political considerations.
Local legislation, however,
imposing regulations upon broadcast lis-

signature."

teners,

is
undesirable and burdensome.
Radio's problems are national in scope and

port on patent suits

triple regulation

Succeeding paragraphs had reference to
other patents than those issued to Mr.

typed your dispatches.

The Radio

Legislative

Arena

NO department of radio has there
been more active controversy than in
INthe codification
of its law.
Interwoven
with problems of wavelength assignments
and administrative detail are such fundamental issues as freedom of speech, censor-

fore

falls

within

and

its regulation therethe jurisdiction of the

national government.

This

is

as

it

by municipalities,

should

states,

most valuable radio patents

The

editorial,

from which the above

taken, formed the

first

paragraph of a

now

is

re-

being litigated.
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suspicion on the character of Major Edwin

eliminate interference by "electro-radiant"
Such systems are defined as any
systems.

H.Armstrong. RADIO

source of radiant electrical energy which
interferes with radio reception.

BROADCAST has always had the highest

The

Bureau

state's

Measures

respect for that famous radio worker and

ment

we

ized to license radiant

are glad to state
that there is no justi-

fication

whatever

for

the suggestion in that
editorial, real or im-

of

Weights

and

to be charged with the enforceof the measure.
It is to be author-

ment of

is

a fee of $2.00

systems upon payit
the system does

not interfere with radio reception.
ers of

Own-

vacuum tube

plied,

receiving sets are to
pay an annual fee of $1.00. In addition,
an appropriation of 25,000 is proposed to

the earliest recordingot his regenerative

meet the cost of enforcing the Act.
Complaints of interference filed by
broadcast listeners, when accompanied
with a $10.00 fee, are to be investigated by
If no interference is found,
the Bureau.

that he had
been a party to dishonest or at the least,
unfortunate practises,
in

The

our attention that the statement "Armstrong's priority over other inventors apparently depends altogether upon a sketch of a
supposedly regenerative circuit, which was

glad to give this item equal prominence with
the original editorial in our June number.

be returned to the complainant
of the Bureau.
If the
source is found to be one which the Bureau
has licensed, the fee is also returned and
corrective measures are to be recommended to the owner of the interference
source.
If it is not a legalized noise, the
owner of the system is called to pay the
$10.00 and to eliminate the noise forthwith.
From the standpoint of the broadcast
listener, the Act leaves nothing to be desired, unless he should happen to be a
stockholder in a light and power company
or is attempting to cure his rheumatism
with an ultra-violet ray machine. Undoubtedly there are minor cases of noise
interference *Vhich may be eliminated by

Washington Proposes to Make

corrective devices and improved insulation.
But what will the harassed public service

accompanied by practically no explanatory
disclosure," and "it was, to be sure, certi-

Interference Illegal

circuit.

paper

question bears the
date of January 31,
in

ENGLISH DIRECTION-FINDING EQUIPMENT

1913.

photograph shows the combination direction-finder and the Sperry
gyro-compass, manufactured by Marconi's Wireless Telegraph Company, London. The metal box fitted to the left side of the directionThe variations of
finder is coupled to the ship's main gyro-compass.
the gyro-compass are communicated to the metal ring of the dial of
the goniometer, so that the true bearing of the ship can be directly obtained by reading from the outer ring without any correcting calculaThe bearing relative to the ship's head is read in the usual way
tions.
from the inner ring of the dial. The radio receiver shown here, is of
course connected to the special loop antenna on the bridge

RADIO BROADCAST

This

regrets

very

that, in its

deeply
to

effort

report the important
radio news of the

moment, any damage

should have been
done to the reputation
of a radio investiga-

Since the publication of the
editorial referred to, it has been brought to

Armstrong.

by a notary, but there has apparently
been some question raised as to the genu-

character of

state

of
ac-

enthusiasts

by the

tirely unjustified

RADIO
tively
State

facts.

of

supporting a

Legislature,

which

the

bill
is

may

upon the discretion

corporations, providing electric light, power,
and traction at rates fixed by law, do if

Washington are reported to be

fied

ineness of the notary's signature," are en-

and unquestioned
Major Armstrong. We are

tor of the high standing

the fee

before

intended

the
to

the Act

is adopted by the legislature?
At the behest of any one owning a nine-

who pays an annual fee
may be compelled to spend

dollar receiver,

of $1.00, they

The sketch

in question, which was certiby a notary, has been upheld as genuine
by at least six different tribunals. Judge
Julius Mayer said, from his bench in
Federal Court, on one occasion:
fied

The signature which appears in the County
Clerk's record, of course, is a different signature
than that which appears on Plaintiff's Exhibit
No. 37; and

in such circumstances, I do not see
that the defendants would be blamed, from any

moral or sentimental standpoint, from taking
any advantage that there may have been in that
circumstance.

As a matter

common

experience, I have, of
seen signatures of the same
man that varied, for some reason or other, best
known to himself. Men have peculiarities in

course, in

my

of

life,

such respects.
I

am

perfectly satisfied on the testimony in

this case that the signature to

Exhibit 37

is

the

same man who was the notary,
whose certificate was filed in the office of the
County Clerk.
(Exhibit No. 37 is the sketch
signature of the

with the notary's signature.)

In point of fact, there can be

whatever
reference

June

that

the

was made

issue,

is

no doubt

signature, to which
in the editorial in our

genuine.

Obviously,

the

and the advance
sheets quoted above, mentioned the sketch

way

in

which the

disclosing

the

editorial,

regenerative

circuit,

cast

RADIO RECEIVERS IN QUANTITY
Completed receivers coming down the factory conveyor left in a New York radio
radio factories turn out their sets on the same efficient methods as does a certain
maker of Detroit

Large
motor car

factory.
large

RADIO BROADCAST
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sums running
eliminate

a

into thousands of dollars to
single

source

of

noise.

Until the radio listener

to

pay

for his

he

may

rest

demands

interfering
is

prepared

for a silent ether,

assured that interference from
will not be universally elim-

power sources

listeners,

which has been quickly silenced

high cost of maintaining a 5OO-kw. station.
In England the problem of providing a

and

uniformly good signal in every part of the
country has been attacked by a different
method.
In
areas where the original
British network of B. B. C. stations were

triples signal strength at

The

easiest

way

to

any point.
overcome disturbing

whether from power

The
strength.
by a comparatively stronger signal. Radiation is lessened because the user of a regenerative receiver has nothing to gain when

that telephone lines would
with sixty-cycle "music."

receiving strong signals by forcing his set
to oscillate violently.

are

Coming?
to

may

be

the erection of a 5OO-kilowatt broadcastHe points out that each
ing station.

from half a kilostep in power increase
watt to five, from five to fifty has in-

wave

is

lines or radiat-

to provide increased signal
effect of noise is diminished

5OO-kilowatt station would more
blanket reception.
It
would be
difficult to locate such a station without excluding the reception of other stations to
large numbers of listeners,
wjz's fifty
kilowatts at Bound Brook has not been an
miles, a

Harry Sadenwater,
charge of WGY, the

the engineer in
ACCORDING
next step in broadcasting

variablv caused a

ing receivers,

There are two important limitations,
however, to continued increases in power.
Within a radius of fifty to seventy-five

Are 500 Kilowatt Broadcasters

of turmoil from

serve the metropolitan area satisThe other limitation lies in the

been appreciated.
he states, only three-folds the service area

power systems for many years and only by
diplomatic cooperation have they been
Had they atable to make progress.
tempted coercive legislation instead, the

hum

still

factorily.

service resulting has
Ten-folding the power,

noises,

still

and

1926

when the improved

inated.
The telephone companies have
wrestled with the problem of induction from

chances

AUGUST,

or less

altogether happy choice for a large and populous section of New Jersey, vet that station
could not be located further from New York

not furnishing good signal strength, they
have erected 100- and 5OO-watt relay stations and supplied them with programs by
wire line connections.
The British prob-

lem

is greatly simplified
by the fact that
they do not seek to serve as large an area
as American stations.
The area of Great
Britain is but twice that of Pennsylvania.
American listeners would be better
served by a combination of the two systems than by the use of extraordinary

at widely scattered points.
For
instance, a chain of three 5O-kilowatt stations, supplemented in congested areas by a

power

series of 5-kilowatt stations would

meet with

approval, without undue
financial hardship upon the broadcasters,
than would a single 5Oo-kw. transmitter.
greater

public

f

THE MARCONI SOUTH AFRICAN BEAM STATION
This is the transmitter house, located at
The 8oo-foot tower on the left was originally built for a high-power station on
Kliphevaal, near Capetown.
which work has now been suspended. This station is one of the first of the
group being perfected for the British Imperial chain, designed to link all the
Dominions and Possessions with London. Other stations now
nearing completion are at Bodmin in Cornwall, Bridgewater in Somerset, and in Canada.
Much smaller power is required by the beam system than by the present method of longer wave,
high-power work, the British Marconi Company reports

AUGUST,

CURRENT RADIO EVENTS
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Everybody

be more prosperous

will

and

dealer, with fewer competitors
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the

larger

volume; the manufacturer, with accurate
knowledge upon which to base production;
the public, with fewer, larger, and better
equipped radio

stores.

In the aggregate,

it

makes but

ference which of these channels

little dif-

is

selected.

Each can justly

The

assert special qualifications.
music store claims to be the natural

channel for the distribution of radio products because it knows how to sell sets as
musical instruments, how to serve women,
and how to handle time payments; the
electric store because of technical knowl-

edge in selling, servicing and repair; the
automotive supply store, because of accessibility and experience with storage batteries;
the hardware, because of influence in the

community, and so

rural

HARRY SADENWATER

"

in

charge of stations WGY, KGO, and KOA

The expression 'super-power,' when apa

radio

broadcasting transmitter
operating on 50 kilowatts, is a misnomer
The term is misleading and inaccurate, for
plied

to

good prosperous radio department, with a comprehensive up-to-date
stock is worth half a dozen neglected radio
counters starving from needless competition.

ANEW

installed

turn

up their tubes lest the expower would destroy them.
In reality, it was found that a tenfold increase
in power (from 5 to 50 kilowatts), developed

towers are being pulled down to make
for the small 45-foot antenna used by the
modern transmitter. A similar outfit is being
less

kilowatts in the case of

at

developed

Radio Labora-

the Chapultepec

tories for installation at

between the De Forest and
has been placed before

LITIGATION
Armstrong interests

500

WGY."

the

Supreme Court,

the

De

music

store,

the electric store,

THE

the radio shop, the automotive supply
store, the hardware emporium and

THE

Naval Radio Service

As

industry scatters
so

many

a consequence,
its

the radio

selling efforts

retail outlets

through

stated

finds the

adjust his

demand?
The sooner the
down its channels

how can

of public

a reasonable

able

to

radio industry narrows
of retail distribution to

number, the sooner

control

production

to

it

will

bis receiver without seriously interfering with
The
reception of the desired signals.

the

ing the last fiscal year, without charge to marinOther countries charge between
1.25 to
$1.50 for each bearing, so that, if a charge were
figure,
its

the

service.

ALTERING

BYthat not
shall

be held

its articles

of association so

more than 25 per cent, of its stock
by foreigners together with other

features, Marconi's Wireless Teleof England has recently secured
a license from the British Postmaster-General to

protective

graph

Company

be establish services with certain Continental and

demand.

is to

important thing

compared with
.

.

A

and which

is

less sensitive

a

is still there,

will be decreased.

not extra sensitive,

is

local

signal strong as

which

its effect

which

gets

satisfactorily,

make a

the static,

set

and near-by

stations

the best set to have.

set is, the less static is

The

picked

up."

Interesting Things

Said Interestingly

demand

that

a manufacturer
production schedules to the pulse

the cicurmstances,

the use of super-

radio compass bearings continuing at the
present rate of increase, one of the busy com-

19,952 bearings
During
30,000 of his sets were given, showing a substantial rate of inwere sold within six weeks, in spite of the crease. Of this number, Cape Hatteras handled
summer season. Yet that number of sets 1337, a record for any compass station for that
is not sufficient to
supply one sample of period.
each type to each of his dealers.
Under
line,

By

IFfor

made for each bearing at the lower
and over-stocking is bound to result. One
Navy would have earned $i 58,257 for
manufacturer who recently brought out a
a recent month, a total of

new

oscillations in

New York

ers.

that over-production

up

power in broadcasting, the person with a
radio set can decrease the pick-up efficiency of

Company from

the department store (perhaps we have passes is bound to develop a hot box sooner or
omitted a few) have engaged, with more later. The United States Navy reports that its
or less enthusiasm, in the retailing of radio compass stations furnished 126,607 bearings dur-

equipment.

decreased in amplitude.

as a result of the appeal of

Forest Radio Telephone

both set

the receiving circuits, and by attempting to
eliminate the static, the desired signal is also

City, which restrained the De Forest Company
from manufacturing a "regenerative receiver,"
known as the "0-17."

Market Radio?

Will

overcome static effects, however.
the elimination is that static

of course, although

Campeche.

the decision of the Federal Court in

Who

"

.

again the power of the radio broadcasting
Such a
transmitters by a factor of ten.
step, to give any gain in volume to the broadto

Chapultepec Park, Mexico

way

approximately three times the signal strength.
The next practical step forward is to increase

would mean an increase

at

City, according to an announcement from the
Department of Commerce. The extensive wire-

pected influx of

cast listener,

atory at

and signal waves
joo-watt short-wave transmitter
for transoceanic service has recently been

seems ridiculous to call it
Discussion of 'super-power'

it

'super-power.'
many radio listeners to expect impossible
results from 'jo-kilowatt transmission.
Some
to

-New HavenDunham Electrical LaborYale. To the New York Times:

specialist,

The problem in

leads

feared

Radio

stations, will

large amount o^ sen-ice that a broadcasting
station is called upon to deliver to a large number o ( listeners,

HUBERT TURNER

PROF.

The outlook for the elimination of static is
not promising.
Super-power, which is now
being used at several of the larger broadcasting

The Month In Radio

power is often used in
and when one considers the

actually ?o kilowatts of
lighting a sign,

are

public, one

New York
engineer

We

on.

loath to weigh the claims of the various
groups, but from the standpoint of the radio

other foreign countries outside of Europe.

B.

KROGER,

2 ALL

(New York;

H. to the New York

in

a letter

Times): Those in charge
of radio installations on the Norge did not show
good judgment when they chose the long waves
Several
for the transmissions from that ship.
wavelengths were chosen in the vicinity of

When anything was re333kc. (900 meters).
ceived from the Norge, it was in such small
fragments as to be almost meaningless. As
the region north of the Arctic Circle is in continued daylight, and it is a well-known fact that

transmission on the long waves

is

greatly affected

was a great surprise to me to hear
that the twenty- and forty-meter bands were not
chosen.
Luckily nothing happened to the Norge
by daylight,

it

that would have

made

imperative to establish

it

good contact with another station. If, however,
believe that one more
anything had happened,
Let us
dirigible would have gone to its fate.
I

hope, for the safety of future expeditions, that
that was the last omission of a short-wave transmitter in the equipment of such an undertaking."

Last Night?
A

Description of the Pioneer

in

Measuring Radio Signal

Work and Methods
Circuits

Intensity

Shown Opening Up New

Fields

By ALBERT

the

for

F.

)\

greeting each other the dealer asks;

how was
"Very

"Well, Al,

reception last night?"
think, Harry, but look in topoor,
night's Transcript; they usually give an accurate
report.
Why the frown?"
I

"Yes,

I

know how

it

is,"

"

paper."

I

tomers?"

=|<SV

replied

Field For

The Ambitious Experimenter

does the broadcast carrier

wave

travel?

No one

who

companion:
"Another thing that money can

There

He

Pickard.

not write, in that inimitable style of
his, about these measurements and
the interesting data which he has

been collecting for weeks."

in

he,

aiding

the

in

'de-bunking'

data on reception conditions,

scientific

present, there is so much
'bunk' about the relation between radio

and

since,

at

and the weather being circulated by parinformed experimenters, so-called
radio weather forecasters, and the like."
"Yes, even I am able to tell by nightly
tially

of 1925? Well, this whole project was under the guidance of Mr. G. W. Pickard."

know Mr.

!

process, so naturally he prefers to see
the radio public furnished with accurate

private laboratories cooperating with the
Bureau of Standards, in gathering data
on fading, etc. Do you remember the
fading records taken during the eclipse

"Oh,

"such scientific measurements of reception are just what we
"
need.
If they were only published
"I asked Mr. Pickard why he did
siastic,

believes

for instance,

corporation,

poor."
"
the dealer becomes enthu-

Say,

I

Yet at other

are,

how
"

his reply?"
having to be at the radio recorder six nights a week, did not
have time just now.
believe, however,
he would be glad to give the facts for publication.
Have you heard the term 'Debunking Radio?' Well, Mr. Pickard, in
common with other scientific radio men,

esting and truly universal question of radio transmission is not being looked into
college,

good or poor for radio, but how good
or

"That

times, when ethereal conditions are right,
a mediocre half-kilowatt broadcaster will
be heard half-way across the country.
"But don't think that this most inter-

scientists.

'Reception Factor,' a number,
which, when obtained from each
night's record, gives at once an idea,
not only of whether the night was

"And what was

erect

highpower transmitters, but even these stations cannot force their signals through

twenty-eight

a

will ac-

menters, and are looking for new fields of endeavor, this interestNo technical
ing subject of research is heartily recommended.
If properly carried on, the results are
preparation is necessary.
more satisfying and worth while than, say, learning the code or
operating an amateur transmitter."

gests to his

by

paper to find out whether reception
last night was good or poor.
However, Mr. Pickard has worked out

those broadcast listeners, who, having become fascinated by the
mysteries of radio, have developed into serious radio experi-

I

the ether.

inspection of a very jagged line running the length of a six-foot strip of

knows.

turn observers, the faster the data
will all know the answer to the
Once knowing the answer, it is logical to believe that
puzzle.
many of the limitations and vagrancies of transmission will be
overcome to the great gain of all of us who are users of radio. To
radio listeners

five-hundred dollars right now, for
five consecutive good radio nights!"
The engineer smiles, but realizing
the seriousness of the situation sug-

in

would not care to bother with the

cumulate and the quicker we

you engineers do
some research on this erratic ether
Do you know would give
of ours?

'dead spots'

"I don't know.
Your customers,
those scientifically inclined,

except

is why we are recording and collecting data little by
a methodical effort to piece together the answer to the
gigantic
yet probably simple puzzle, of what happens in the
The more
intervening link between receiver and transmitter.

not be fixed."
"Why don't

Money can

been poor," reported the engineer.
"Ha, an idea!" the dealer wore a wide grin.
"Could
get these records to show my cus-

That

There is
wrong with the ether.
nothing wrong with the former and
what is wrong with the latter can-

buy.

see from these records how strong
from Chicago are?" asked the dealer.
"Yes, and the strength of static, too."
"
Did you ask him how reception was the last
"
week?
"
He said, except for one night, reception had

little, in

the engineer, "friends ask me what
is wrong with their sets or what is

not

"Can one

signals

Although it is not generally known,
he is now engaged in measuring, during a twohour period each night, the field strength of a
In fact,
certain broadcast station in Chicago.
he has shown me continuous signal strength and
static records which he makes on long rolls of

Tsjeu;

I-TOW

Experimenter

Company

ceiver.

V9<C=

A

Serious

further the mysteries of what happens to radio
as they travel from transmitter to re-

I

This morning another customer who bought an expensive set
from me at Christmas time said that
wjz was the only station, except the
locals, that he could pick up, and
that he wanted to return the set."

Details Completely

waves

"Was
It must have been befrowning?
cause this long run of poor radio
weather is not only spoiling business but has been getting on my
nerves.

and

Pickard

MURRAY

Engineering Department, Wireless Specialty Apparatus

A chilly corner of Boylston Street, in
Boston, two old friends meet; one a radio
After
dealer, the other a radio engineer.

W.

of Dr. Q.

checks that newspaper radio forecasts

art-

much

Apparatus Company, and among other

as fifty per cent, of the
time," said the dealer.
"
Mr. Pickard is also anxious to interest

things the inventor of the crystal detector

as

many

and the loopdirection finder. once heard
him give a paper before the I. R. E."
"As was saying," continued the en-

in

this interesting

yes,

consulting

1

engineer,

wrong

is

Wireless Specialty

I

that by a broad systematic research, such
you asked about a few minutes ago, it

"Mr. Pickard is an authority in
the radio world on variations in radio

be possible to find out more about
if indeed there is such
the elusive ether

will

gineer,

I

radio experimenters as possible
game of recording, so

as

I

transmission, having published charts
showing such variations as early,
find,
as 1905.
Each year during the last
twenty-one, he has explored further and

as

DOCTOR PICKARD
Whose experiments

to determine what happens in the ether between transmitter and receiver, are related in this article by
Mr. Murray, one of his associates

a

thing,"
the truth,

said

the engineer.
interest has

my own

"To

tell

grown to

such an extent that, if
can arrange it,
am going to attach a signal recorder to my
1

I

AUGUST,
receiver

HOW WAS
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and follow some

definite line of research.

Doctor Pickard has kindly asked me to come to
am going Tuessee his recording apparatus and
day evening."
"Well, Al, don't forget to ask him to make
available to all of us, the reception data which
I

he

is

taking."

And Tuesday
Pickard's door.

a visitor at Mr.

night finds

A

few moments

later,

the visitor

RECEPTION LAST NIGHT?
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radio.

To those broadcast listeners who,
having become fascinated by the mysteries of
radio, have developed into serious radio ex-

several

perimenters, and are looking for new fields of
endeavor, this interesting subject of research
is

amplifier; or to vary the rheostat controlling the
filament brilliancy of one of the amplifier tubes.
The variable coupling between the antenna and

than,

the tuned secondary circuit of the receiver may
be used, after calibration, to vary the output to
the recorder.
The method of calibrating will be

No technical prepheartily recommended.
If properly carried on,
aration is necessary.
the results are more satisfying and worth while
say,

learning the code or operating an

methods of control, it appears best to
calibrate a variable resistance, shunted across
the input to the radio, or intermediate-frequency

being shown to the library-laboratory by the
genial host himself.
What the visitor saw and what he learned

amateur transmitter.
described

vanometer operates on

from Mr. Pickard, concerning the recording of
radio signals, the apparatus, and methods used
is told below.

below in sufficient detail to give the average
experimenter an idea of the apparatus he should
have if he wishes to make observations so as to

necessary to rectify the

is

most commonly used recorder of radio
to-day

the

is

human

ear.

explained later.

who wish

to collect data on radio

reception, the necessary

equipment

be able to answer the question,

THE GRAPHIC RECORDING OF RADIO SIGNALS

THE
reception

For those

Un-

fortunately, as ordinarily used, the accuracy of
this recorder is so low that signals can vary

"

is

How was

3.

is

how quickly
into the way of

however,

observer

falls

tomatic

recording,

that

sur-

to

the

FIG.

THE

I

typical reception record as made with a Shaw Recorder.
Note the peculiar carrier-wave variations, many of which
would not be perceptible to the human ear

upon which

scientific conclusions

can be based,

the response as noted by the unaided ear can
not be used, especially if the greatly varying
intensity of speech and music is used to judge

Therefore, since listening
reception conditions.
with phones or loud speaker to broadcast stations does not give results that are dependable,

IS

NEEDED

know

antenna at the working frequencies.
A simple
of measuring this will be described later.
2.
The Receiver should cover the desired
frequency range with tuning controls that can be
Radio amplification
accurately set and logged.
is necessary (unless
powerful radiations from

rectified

operation.

mittently, by noting the scale reading, or continuously on a moving strip as is done in the

stancy, both

necess-

r. f.
output of the radio receiver be
and passed through a galvanometer,
the reading of which is recorded either inter-

Shaw Recorder.
As

is

well-known, the carrier wave received

from the average near-by broadcast station in
daytime, remains fairly steady.
Fading and
night-time effects, of course, make it vary
greatly, and these are the variations in which we
are interested in recording and studying.
When
looking at the peculiar variations in a typical
reception record, reproduced in Fig. i, it should
be understood that it is not the audible varia-

due to speech frequency modulation, which
are recorded, but the moment to moment change
in
the intensity of the carrier wave.
This
tions,

"carrier," as far as the broadcast transmitter

concerned,

is

with

radiated

constant

is

ampli-

tude, only to be twisted, deformed, suppressed,
refracted, absorbed, by the medium in which it

How

No

one knows.
That is why we are recording and collecting data
little by little, in a methodical effort to
piece
together the answer to the gigantic yet probtravels.

does

it

travel?

ably simple
puzzle of what happens in the
intervening link between radio transmitter and
receiver.
The more radio listeners who turn
observers, the faster the data will accumulate
and the quicker we will all know the answer to
the puzzle.
Once knowing the answer, it is
logical to believe that

many

of the limitations

and vagrancies of transmission

will

be overcome

to the great gain of

who

are users of

all

of us

the

degree

8
9

218

M.

STATIC

'73

225
258

"3

165

14
I?

8
22

16

148

1

"9

245

20

266
219
60

^6

24
25

188

26
27
28
29
30

258
186
241

334

3'

of

June

amplification is usually dependent upon the
filament and plate voltages, both of these, especially the former, should be indicated by voltmeters easily visible to the observer.
Receivers
of the so-called regenerative type are barred.

The neutrodyne

'4

23

and B power should be supplied
Since

6

22

very important that the amplifier be equipped with an amplification control
which can be calibrated. For the sake of con-

from storage batteries.

p.

79

21

It is

A

9-11

silent nights.

'7
18

way

ary that the

it is

1926

12

1

the effective height of the

near-by transmitters are to be studied), and the
amplifier must be of a type such that considerable amplification can be obtained with stable

for investigations of radio reception,

Re-

10

place so that there is no change
in antenna characteristics.
It

desirable to

4,

(i.)

from day to day
is

on

RECEPTION FACTOR

DATE

May

Antenna

"

when

reflex

should be of
t
the
open type in order to avoid
directional effects.
It should be
substantial and permanent with
the lead-in wires rigidly fixed in

A

100 per cent, in intensity before a change is
noticed.
This means that for accurate results,

WBBM, Chicago, between

E. S. T. nightly, except

au-

actions.

WHAT ECUIPMENT

recorder gal-

obtained from each night's record, tells at
a glance just how good or how bad reception was on any particular night.
The
table below was compiled by listening

the

is,

motions become

necessary

the

pulsating d. c. it is
received a. c. energy

Mr. Pickard has worked out a
ception Factor," a number which,

part of the equipment, possessing to some degree
the patience, reliability, and tireIt

Since

"RECEPTION FACTOR" TABLE

the receiver, the rectifier, the recorder, the calithe observer, for he must become a
brator and

prising,

Rectifier.

recep-

tion last night?"
This list of apparatus includes the antenna,

lessness of a machine.

The

61

i

2
3

4

107

6

94

77

receiver has been used, with a

separate heterodyning oscillator,
but the super-heterodyne is recom-

mended, since it possesses the required sensitivity and, if the intermediate amplifier is stable, the
required reliability.
While the audio amplifier portion of the receiver is not necessary

when

a recorder is used, it is retained for the purpose of operating
a loud speaker, or phones, used in

monitoring.
Special attention

is

IF
Transformer

nRfflfflr^n

directed to

on the
receiver. The signal intensity from
the station being recorded may vary
widely, so that in order to keep the
the amplification

control

Amplifier

002

Ulr^

needle of the recording galvanometer on the scale it is necessary tc

change the output from the receiver
from time to time, by changing
the sensitivity a definite and
known amount.
After
trying

FIG.

A

2

combination with the sensitiye
formed by joining together the plate and grid
terminals of a IQO. tube, and connecting it in the circuit as
shown in this diagram
suitable rectifier for use in

galvanometer

is

RADIO BROADCAST
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(of intermediate frequency,

say 40

before

kc.),

it

A

work the

sensitive galvanometer.
sensitive, measuring instrument must be used, otherwise the rectifier is likely to be overloaded, under
will

which condition

its

output

is

no longer propor-

tional to the square of the input voltage.
The
importance of maintaining the square law rela-

tionship

is

A

mentioned below.

be used for

may

this purpose,

crystal detector
but a more satis-

factory and dependable rectifier is formed by
joining together the plate and grid terminals of

AUGUST,

reading, if the observer, watching the meter,
keeps the index pointer aligned with the gal-

justed to the normal value, the local oscillator is
stopped and we may begin to record reception from

vanometer pointer. This alignment is made
easy by the automobile dash lamp, which is
located above the instrument in a way that the
shadow of the index pointer falls across the
scale and therefore upon the meter needle.
The paper tape, being attached to a slowly

the selected station. Careful tuning is imperative.
After a few minutes of recording we will probably
find that the signal, gradually increasing in

constant

strength, will reach such an amplitude that in
order to keep the galvanometer on the scale it
will be necessary to drop the receiver amplification to the next lower position.
Now, such
positions should have been marked on the

used

amplification control dial when the oscillator,
known as the "calibrator," was running. One
adjusts the oscillator output until, using maxi-

means

rotating brass drum, by
is

of tiny spikes,
speed, since the
electric driving motor is a synchronous
a. c. one similar to those

unwound

small

at

a

clocks

in electric

made

by the Warren Clock Company.

pen

is

A

second

fountain

set to trace the zero

ing

I

.

is

pen

approximately
of an

inch per

minute.
With a rectifier
tube connected as described
above, a small steady current flows through the gal-

vanometer when there

is

no

shown

in

Fig. 2.

diagram show the insertion of the primary of an extra intermediatein this

ing the zero-adjusting screw
on the meter; Mr. Pickard,
however, pointed out to the

meter

come

to rest at

about one-half of a division
above zero, when no signal

was being

received, so that

this slight

zero reading

was normal.

The Shaw Recorder can be purchased from the
General Radio Company, Cambridge, Massachusetts, under the name of "Type 289 Fading
For

work, where

field

a. c.

is

not

motors

frequency transformer in the plate circuit of the
second detector of a super-heterodyne, in a way
The
that does not disturb the audio amplifier.
auxiliary rectifier tube handles only the iriaudiable40-kc. intermediate frequency voltage which

available, recorders equipped with spring

fed to it through the radio-frequency transformer, hence its rectified output does not vary
at the voice or modulating frequency, but is
proportional to the square of the amplitude of

ture transmitter, the output of which can be
adjusted to and held at a known value, must be
provided to operate over the desired frequency

is

the carrier wave.

Since the filament voltage of
this tube must be kept constant, it is well to have
the filament controlled from the same rheostat
that controls the other tubes in the receiver.
4.

The Recorder.

The output

of the recti-

operates a sensitive micro-ammeter, the
readings of which can be noted and plotted, but
since the intervals between reading should be

fier

a complete record is desired, this
while not requiring extra equipment,

small

if

method
is

very

laborious.

The

S.

MR.engaged

of Boston, who has been
with Mr. Pickard in radio recep-

SHAW,

measurements for the last several years,
has designed a manually operated graphic signal
This
recorder, known as the Shaw Recorder.
tion

instrument, shown in Fig.

^,

consists of a galvan-

ometer (14 micro-amperes full scale), mounted
so that a movable index, attached to the handle
protruding at the left of the picture, can be
made accurately to follow the movements of the
galvanometer needle. Attached to the handle
is a sliding carrier holding a fountain pen which,
moving over the paper strip, leaves an ink line
trace, varying in position with the galvanometer

In order to maintain the

Calibrator.

sensitivity of the receiver constant from night to
night, or from hour to hour, some type of minia-

An easy way to fulfill this requirement is
range.
to construct an oscillator, using a ux-i2o tube,

at
to

Remember
is

that the deflection of the galvanoto the square of the

proportional

received voltage.
The use of the calibrator, as outlined above, is
necessary if one night's results are to be com-

pared with those of the preceding night, since
is necessary to check receiver sensitivity at
least once each day.
While, by its use it is
possible to compare various records taken at
different times by the same observation station,
it is not possible to compare easily records obtained from other radio observatories in different parts of the country unless a uniform scale
it

As
signal strength measurement is used.
radio experimenters know, the signal, or field
strength of a radio wave is expressed in micro-

of

volts per meter.

RADIO RECORDS IN MICRO-VOLTS PER METER

ORDER

that our records will indicate the
strength at our receiving antenna in
the universal unit of micro-volts per meter, it
will be necessary to add three resistances to our
calibrator set-up so that we can obtain from it
very small voltages of known value. These are

INsignal

arranged as indicated
cillating current,

thermo-galvanometer (115 ma.

forces current

in a

full

scale),

so

that the oscillating current can be adjusted to
the required value by means of

This

the filament rheostat.

They may be obtained

another point, corresponding, this
one quarter maximum sensitivity.

standard oscillating circuit which
utilizes the tuned grid circuit.
The variable
tuning condenser is in series with a Weston

connected

meter-flows

in

Fig. 4.

The

total os-

read by the thermo-galvanothrough the i.o-ohm resistance

The voltage drop across this
"
through resistance B," 29 ohms,
and a slide-wire which has a resistance of i.oohm.
marked "A."

oscil-

unshielded, will have to
be placed 50 to 100 feet from the
lator,

if

receiver

USING THE "FADING RECORDER"
H.

can be supplied.
5.

obtained, 25

dropped to one quarter of its value, as before,
and thus the amplification control dial is calitime,

the receiver filament voltage

Recorder."

is

calibrator output so that a 100 division deflection is again noted.
This reading may then be

brated

would indicate to him that

connections

reading

by allowing the amplification control to remain
in the last mentioned position and increasing the

incomingsignal. Thissteady
is reduced to zero
by some operators by turn-

pointer to

The

this

to one are often needed.

deflection

writer that he allowed the

ate transformer secondary, as

one quarter

sensitivity of the receiver has been reduced one
half of its former value.
Lower ratios than two

five-eights

a 199 type tube and connecting it in the circuit
in series with the galvanometer and intermedi-

until

The speed

record in Fig.

1

amplification, the galvanometer reads 103
Next, decrease the amplification

divisions, and at this point mark the amplification control in a manner that indicates that th_-

of the paper past the record-

The Shaw Recorder, a manually operated graphic signal recorder.
The instrument illustrated is a product of the General Radio Company

mum

divisions.

on the reception chart,
as shown on the sample
line

FIG.

1926

and adjusted to have a

known output at the desired frequency. The strength of the resignal is then noted by
reading the deflection of the recorder galvanometer when the
receiver is properly tuned and the

ceived

amplification control at a definite
This test for receiver sensetting.
sitivity

is

made when

radio transmitter
tion.

is

Or, the testing

the distant
not in operais

done at a

frequency slightly different from
that which would give a noticeable
due to the remote sta-

deflection

As soon

as the amplification
of the receiver is checked, or adtion.

FIG.

Three resistances are arranged
that very small voltages of

4
in the calibrator set-up so

known value may be obtained

AUGUST,
A

slider

HOW WAS

1926

moving over the calibrated

slide-wire,

RECEPTION LAST NIGHT?

antenna enters into consideration,

we would

if

so connected in the receiver ground lead that
the voltage (in micro-volts), injected into the

know

antenna by the calibrator, can be computed.
For convenience the calibrator must now be
near the receiver and this means it must be well
.Mr. Pickard found a copper washshielded.

by locating the unshielded calibrating oscillator
at a point two or three wavelengths away from

is

boiler

made
shown

a satisfactory shield.

and 6.
The writer knows from the

tor

is

His calibra-

in Figs. 5

difficulties

ex-

perienced in measuring the effective height of
the transmitting antenna of a naval station near

Newport, Rhode Island, by the method of
measuring the field strength, how important
it is to have complete shielding when making
field strength measurements with a sensitive
receiver, and wishes to caution experimenters
that the shielding must be good enough, so

the field strength of a distant station in
micro-volts per meter.
This can be obtained

the receiving station.

Enlarge the

coil

in the

oscillating circuit to the proportions of a loop
antenna if necessary, so that a fair signal is
produced at the receiver with a known oscilla-

ting current (of the desired frequency) at the
transmitter.
If the
receiver has previously been calibrated, the intensity of the
received signal in micro-volts can be ascertained.

tiny

A

value for the received current can be obtained
the antenna resistance is known.
By using
this value of current in the Bureau of Standif

ard's formula for loop to

mission and

open antenna trans-

by substituting the physicial

di-

303

above.
Imagine that the battery
voltages are right and the receiver amplification
has been checked, the fountain pens on the re-

described

corder

(and our favorite pipe filled as well).
room are lowered so that in the
semi-darkness the galvanometer pointer can be
more easily followed by the light of the little

The

filled

lights in the

lamp above
receiver

is

it.

It is

switched

two minutes to nine. The
on and the recorder is

started to get an indication of the background
noise.
An occasional click of light static is

heard from the monitoring loud speaker. As
the clock on the wall indicates 9 p. M. the carrierwave comes on, then the announcer's voice,
from the distant station under observation,
reaches us faintly.

The

ink line on the paper

The frequency of the
strip pushes upward.
carrier wave of the distant station is so constant

THERMO GALVANOMETER
.0005 CON D.

RES

"B"

"A"

OSCILLATOR COIL
SLIDER

OUTPUT TERMINALS
FIG.

For convenience the calibrator must be placed near the
a

that there

is

no recorded galvanometer

deflec-

maximum

amplification, when
the calibrator is running but its output control
The easiest way
(the slide wire) is set at zero.

tion,

even with

to attain this,

is

apparatus shown

to follow closely the lay-out of
in the picture of the interior

of the wash-boiler shield, Fig. 5.
Mr. Pickard
says that it is best to ground to the shield at one
point only to prevent circulatory currents in the
copper.
Because of the mathematical example, illustrating how to compute the recorded field
strength in micro-volts per meter, and because
it is

of general interest to the reader, the page of

Mr. Pickard's log dated February 22, 1926, is
reproduced in column three of page 304. The
diagram of the calibrator, which appears on
the original page, is reproduced here as Fig. 4.
It will be noted that the effective
height of the

receiver,

5

which means that

copper wash-boiler, as shown

in

it has to be well shielded.
the illustration above

mensions of the loop, the effective height of the
receiving antenna is computed.
In

ment

completing

this

description of the equip-

"Radio Observatory," attention is
the excellent report of Mr. T. Parkin-

of a

called to

Bureau of Standards, on Cooperative In30,
of Radio Wave Phenomena, R
information
on
containing
apparatus and
son,

vestigation

1

procedure of interest to those

who

1

are inves-

tigating radio reception.

THE PROCESS OF RECORDING

AS

GRADUATED SLIDE WIRE

IS usually the case, a certain amount of
rather tedious work must necessarily be

done before we arrive

at the place

where we get

everything going smoothly and can sit back and
enjoy the results. That radio recording is
fascinating, there can be no question.
Let us try recording with the apparatus

Doctor Pickard placed

his calibrator in

not necessary to retune the receiver
We are fortunate in havThe line
ing this kind of a station to observe.
on the chart works higher and the music from
the loud speaker is of fair volume.
The occasional beat note from a neighbor's oscillating rethat

it

is

from night to night.

is heard, but it does not affect the recorder
appreciably, and since the signal is weak, the
neighbor quickly gives up and moves away on a

ceiver

It is interesting to see
quest for easier game.
how much the received carrier-wave intensity
has to change on the record before the ear tells

you that the sound has begun
casional clicks of

man-made

to increase.

Oc-

static are recorded,

recognized and marked with an "X" by the
observer, to distinguish them from real static,
which is now making our record quite jagged.

The

signal slowly fades out.

A

red pencil in the

hand of the observer notes on the record when

RADIO BROADCAST
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the signal becomes inaudible and later

when
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it

again to audibility. The correct time is
also marked on the moving paper at each half
In the next few minutes the
hour period.
voice is
signal rises to a peak; the soprano's
rises

in a
ringing through the room, only to die away
prolonged fade out. The observer, puffing at
his pipe remarks, "It may turn out to be a
Static increases, until
fairly good radio night."
cause full scale deflections of the
the

peaks
Each of these are followed by
galvanometer.
the observer who almost automatically moves
the signal recorder handle with an easy sweep of
the wrist.

As

is

customarily the case, the signal

increases with the static

and the night

is

begin-

ning to have the earmarks of a "good" radio
But to actually determine how reception
night.
has been it is necessary, when the record for the
has been completed, to calculate the
period

"Reception

Factor."

This convenient factor,

originated by Mr. Pickard,
give broadcast

listeners

makes

it

possible to

an accurate answer to

"How Was Reception Last Night" since it is a
combined measure of the length of time the
distant station was audible and the loudness
of the signal peaks.

FIG.

EVALUATING THE RECEPTION FACTOR

OBTAIN

the "Reception Factor" from
a record, Mr. Pickard notes in every halfhour period (a) the percentage of the time the

TO

station

was

audible,

to

which

he adds

shown in Fig. 7. The inas shown on this graph, is
obtained by averaging observations on the
height of the static peaks above the varying
amplitude of the carrier-wave as shown by the
is

is

shield.

The

this unit, as

arrange-

shown

in

(b)

times the average of the highest signal
peaks in micro-volts per meter. The evening's
Reception Factor is the average of the half hour
A plot of this Reception Factor for
periods.
ten

the past months
tensity of static,

an exterior view of Doctor Pickard's calibrator mounted in a wash-boiler
ment of the apparatus may be approximated by glancing at the interior view of
Fig. 5 on page 303

This

records, combined with the aural impressions
The
of the observer, who listens as he records.
curve showing the average radio reception has an
A few of the conclusions
interesting form.

FIELD INTENSITY MEASUREMENT
February 22, 1926

relating to much
discussed questions, such as the effect of weather
on radio, will bt discussed in a later issue of

Calibration of record in micro-volts per

this

No. 8 copper washboiler, and the ground
on the slide
lead from the receiver at
wire, the shielded oscillator was turned

which may be drawn from

magazine.

it,

meter.

With the

until

it

oscillating circuit enclosed in a

gave zero signal in the

receiver.

The

shielding was complete electrostatically, but there was a slight magnetic field

outside

the

shield,

directed that

it

which could be so

did not couple with the

receiver.

The antenna was a
tive

flat top,

height of 8 meters.

with an

effec-

The Weston

thermo-galvanometer had a 30-division
scale, with full deflection on 89 milli-

amperes (special meter). With the receiver tuned to WBBM'S frequency, 1330
kilocycles, and an amplification of 64X,
the following readings were taken:
Thermo-galvanometer, 3.5 scale

divisions,

(obtained from
taken at 60 cycles)

current 31 milliamperes
calibration

curve

X= 0.375
0.455

Shaw

FIG. 7

A

typical Reception Factor chart.

static

may

The

intensity of

be told by merely glancing at this chart

inch,

slide

wire resistance

ohm

per inch. Galvanometer on
Recorder, 100 scale divisions.

Voltage across A, 0.03 volt. Current in
circuit A, B, 0, 1 milliampere.
Voltage
drop per inch of slide wire, 455 microvolcs.
X, 171 microvolts.
Voltage across
Corresponding field strength for 8 meters
effective height, 21 microvolts per meter.

THE "LOCAL" RECEIVER
This front view gives an idea of the simplicity of
the tuning; the two large dials on the condensers
are the only controls

A High Quality "Local"

Receiver

Another Version of the "Radio Broadcast Local Receiver" Wise Shielding and Qood Design
Offer a Selective Set for Purely Local Programs With High Quality as the Primary Object

By KENDALL
described

receiver

THE

and pictured in
an attempt by

this article is the result of

the author to present a receiver designed
primarily for local reception, and one which is
so simple in assembly that the average man,

or no knowledge of radio techhave no difficulty in putting it
The "Local" Retogether and operating it.
little

possessing

will

nicalities,

ceiver

is

low

in

is

capable of real quality reproduction,

upkeep and

initial

able to the last degree.

It

cost,
is

and depend-

a version of the

RADIO BROADCAST "Local" Receiver
cribed

in

the

May

issue.

des-

first

Its

advantageous
points can best be brought out by an examination of the circuit and material used.
From the rear view of the receiver, Fig. i, we
note that at the right-hand end is a shielded can
containing a stage of tuned radio-frequency
amplification preceding the detector tube which,
together with its circuits, is contained in the
next shield.
At the left of these two stage
shields is an audio amplifier
consisting of two
amplifying

is to function properly, must pass
progressively through the various circuits, deIf
signed to provide adequate selectivity.

the receiver

is not employed, strong local signals
be picked up on the receiver coil systems
and wiring with resultant poor control of

shielding
will

The two stage
selectivity.
in this model of the Local
condition

this

as

effectively

shields

employed

Receiver eliminate
as can be done

simply since their seams are all quite tightly
closed.
They further tend to prevent the
pick-up of local noise such as that produced
by X-ray machines, motors, and other forms of
electrical equipment.
While this pick-up is not
completely done away with, the undesired energy
is forced
to come through from the antenna
circuit, and a large portion is eliminated due to
the selective effects of the tuning circuits a
condition that would not hold were it picked up
on the coil systems themselves.
At the left of the diagram, Fig. 3, will be seen a
coil

serving to couple the antenna circuit to the

input of the radio-frequency amplifying tube.
This tube, its tuning condenser, and coil system,
in an aluminum stage shield yj
is contained
inches deep, 5 inches high, and }f inches wide.
The coil employed is of an interchangeable type,

plugging into a six-contact socket. The grid
inductance is composed of enameled copper
wire wound upon a threaded, ribbed, moulded
bakelite form.
Thus, the winding, supported at
but six points about its circumference, has spaced

The

turns.

with

actual shape of the

the wire

size,

The antenna coupling
silk-insulated

3,

which

closely together

winding.

This primary

receiver

to

Radio Broadcast "Local" Receiver

Is

-

High-quality reception from local stations, with very simple tuning adjustments.
set will operate satisfactorily on a short indoor or outside antenna.

Type

may
One

stage tuned radio frequency, a non-regenerative C-battery detector, and two
stages of high-quality transformer coupled audio amplification.

a

employ

Shielding

stabilize

operation of the
plifier

stage coupling.

The shielding
to

r.

f.

all

am-

Standard
cations for

I

signal

the

energy

desired

which,

if

a slot in

connected

This

in

coil

is

the plate cir-

amplifying tube and may
be arranged to oppose
oscillation in the

r.

At times

f.

am-

this

is

extremely important
be seen
factor, as will
later,

and serves to

the

r. f.

stabi-

amplifier over

Specifi-

length range.
The socket taking the
coil-form carrying these
three

Tubes

In

collect

having the usual primary and secondary may be used.
building one's own coils are given in the article.
coils

of the feed-

any radio receiver an antenna is used
to

in

the entire broadcast wave-

back between the detector and r. f. amplifier circuits.

wound

is

inductance.

lize

Coils

the

by eliminating

practically

points.

an

Both radio frequency and detector circuits are completely enclosed in cans which
act as total shields to minimize greatly undesired pick-up and unwanted inter-

tributes materially to the
overall efficiency of the

all

small feed-back wind-

plifier.

shielding, yet this is one
of the factors which con-

tends

A

cuit of the radio-frequency

of Circuit

such careful and effective

outfit.

away from the

winding at

moulded form at the
bottom end of the grid

The

planation of the points of
the receiver.
in

is

tense magnetic field and serves to give maximum
inductive coupling with a minimum of capacitive
coupling, since it is approximately one-quarter of

Special Characteristics of the Receiver

will

wound

turns

inside of the grid
located in a very in-

and inserted

ing
the

serve as a basis for an ex-

While at first it
seem unimportant

the

and

coil consists of a coil of

copper wire with

grid

'What

together

coil,

support,

design,

an inch

are represented symboliin
the schematic
cally

diagram. Fig.

insulation,

provides an inductance of
extremely low high frequency resistance and,
further, of extremely low distributed capacity.
general

transformers,

two tubes, and an output
transformer. These parts

local

CLOUGH

Radio frequency amplifier a 199 or 201-A (preferably a
Detector 201-A
First audio amplifier
201-A
Second audio amplifier 112 or 171

199).

windings, is provided with the necessary
contact springs making
contact with buttons on

the coil-form. It is
mounted on studs so that
it is

located in the exact

RADIO BROADCAST
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ease of tuning such that any
the family with no knowl-

the

member of

edge of radio can operate the receiver without resorting to critical,
hair-line, or vernier

In

adjustments.

any receiver designed

for qual-

audio reproduction, the audio
amplifier and the loud speaker used
ity

are vitally important factors. Quality reproduction starts at the trans-

mitting station with the impression

upon the microphone of the sound it
is desired to broadcast and
reproduce at the radio receiver.
If the
audio amplifier and loud speaker
are improperly designed, the various

not

will

frequencies

be

correctly

amplified.

The audio

amplifier used in the

two stages
of transformer-coupled amplification
using a 2OI-A tube in the first stage
local receiver consists of

and either a ux-i 12, ux-iyi, or ux210 tube in the second stage.

RADIO BROADCAST Photograph

In the writer's article in the Jan1926, RADIO BROADCAST, he
pointed out by means of curves and
text the fact that the C voltage

uary,

FIG.

A

At the

rear view of the completed receiver.

employed on either audio amplifying
I

right are the

two stage

shields,

stage should exceed somewhat the
maximum value of the impressed

with their covers on

voltage.

grid

center of the stage shield, from top to bottom.
This serves to introduce a minimum of resistance
by virtue of the shielding.
A stage of r. f. amplification has been used
ahead of the detector in order that the receiver

be operated with a small antenna, either
indoor or outdoor, and in order to provide the

may

requisite degree of selectivity

for satisfactory

operation in congested broadcasting centers
such as New York, Chicago, and Los Angeles.
The detector circuit is made up of a coil system exactly similar to that employed in the r. f.
amplifier, with a o.ooo35-mfd. tuning condenser.

The volume
in series

control used

is

a

25-ohm

is

volt

this receiver will be operated

first

would

be

entirely

adequate to prevent

excursions of the grid voltage over to the positive
side of the grid-voltage, plate-current curve.

before the detector tube.

Hence we

This combination of a stage of tuned radiofrequency amplification and a non-regenerative

will use

approximately one volt nega-

potential obtained by virtue of the
voltage drop across the master filament rheostat.
While such a low C battery voltage will result
tive grid

grid-biased detector, will give

ample selectivity
and amplification for reception of local stations,
and even for stations perhaps as far distant as
Yet,
50 or 100 miles under good conditions.

a somewhat higher plate current for this tube
than would be obtained with a lower value of C
voltage, this is an indication of the exact condition we desire
a low plate impedance for the

in

amount of equipment used is very small,
the simplicity of the circuit highly desirable, and

the

DON'T OVERLOAD THE DETECTOR

the

will
practically never encounter voltage
variations in excess of one volt in a properly
operated system, a negative grid potential of one

gives a minimum of detuning effect and impairs
the quality of reproduction practically not at
The proper location of any volume control
all.

a radio receiver

in

we

with the filament of the radio-frequency
This type of volume control

amplifier tube.

in

Thus,

stage of a transformer-coupled amplifier, where

resistance

on com-

SINCE
paratively

strong signals at all times, it is
important that the detector tube be not overloaded for, if this should occur, quality will be
ruined before the signal ever reaches the audio
Since the handling capacity of the
amplifier.

L5-B

detector tube operating with a grid condenser
and leak is very definitely limited, and is not

comparable with that of a detector operating

jE

l

with a negative grid bias, a negative grid biased
On any
detector is employed in this receiver.
normal signal volume this will allow the substantially distortionless rectification
vitally essential to good quality.

which

is

e
5

The

detector tube can be very easily overloaded, however, if any endeavor is made to
operate a loud speaker on any less than two

For this reason,
stages of audio amplification.
the audio amplifier has no provision for using

than two stages. The signal volume control
located ahead of the detector.
This means

less
is

s*

\

90V.
1,5-V.B.

s

*^*'

that if all local stations are adjusted to give
substantially the same volume, the power input
to the detector will be practically uniform and
will be far below that necessary to overload it.

At the same time, the power input to the audio
amplifier will be uniform and the audio amplification

characteristic

will

remain

substantially

constant something that it would not do were
the input power to be varied over a considerable
range as would be the case were an endeavor ever
made to operate a loud speaker upon a single
audio stage or to control volume in the audio
amplifier, after the detector tube.

7

8

9

10

BIASING

11

12

13

14

15

16

17

18

19

2

VOLTAGE

FIG. 2

Response curves of a C-battery detector for different values of plate voltage and C battery. The
grid and plate voltages that give a change of 50 micro-amperes in plate current, with the smalles
radio frequency voltage, are the best to use.
From the curves it can be seen that best response
obtained with 45 volts on the plate of the tube and a C battery of approximately }j or 4 volts

f
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Ant.

Gnd.

FIG.

The schematic

3

RADIO BROADCAST "Local" Receiver. The receiver consists essentially of a stage of tuned radio frequency, a nonThe various X's on the diagram
regenerative detector of the C battery type, and two stages-of high quality transformer-coupled audio amplification.
indicate parts of the wiring that are grounded to the shields.
The shields, indicated in heavy dash lines, prevent a certain amount of inter-stage coupling
and also make the receiver somewhat more selective. The only tuning adjustments are the two variable condensers Ci and Cz
circuit

The lower

tube.

diagram of

this

the plate impedance of the

tube, the more uniform will be our amplification
over the entire frequency range, in a measure,

and

this effect,

is

it

among other

things,

that

the makers of power tubes are striving for.
In the second audio stage, a higher value of
With a ux-i 12 tube
voltage will be required.

C

operating on 135 volts plate potential, a negative
In actual
grid bias of 9 volts will be required.
operation, the proper value of grid bias for the

second amplifier tube should be very carefully
adjusted by connecting a milliammeter (readThen,
ing 0-25) in the tube's plate circuit.
with a strong signal being received, the C
voltage should be very carefully adjusted to a
point where the movements of the needle are at
an absolute minimum, since this is the point of

minimum
Since

it

serves no useful purpose in the speaker,
will in time tend to demag-

A

is

to

receivers

If this list is

willing

to

in

building this particular outfit.
adhered to, the author is practically

guarantee

any

builder

practically

perfect quality.

,V bakelite front panel
,V bakelite sub-panel

7 by 18 by
1\ by 17 by
pair S-M 540

i

.

2
2
2

2

i

i

2
i

i

6

across this choke.

or two additional details of the receiver

it

adhered

2

One

by the writer is
suggested that, while

of the parts used

may be built in a number of
ways, the parts specified be strictly

4

the B-battery supply line to the plate of the
last tube, together with a condenser 4 to 6 mfd.
in series with the loud speaker, both connected

LIST

given below, and

"Local"

netize the

in

or

different

but, on the contrary,

permanent magnets used in its construction.
A common method of accomplishing
this is through the use of a loo-henry choke

single

loud

THE PARTS WHICH CAN BE USED

I

handling capacity of any loud
determined by the current which will

speaker is
cause saturation, it is essential that the direct
current used to supply the plate circuit of the
tube feeding the loud speaker be kept out of the
speaker windings, since this plate current will
represent in most cases several times the actual
signal variation used to actuate the speaker, and
since

output jack connecting
speaker
headphones to
the output transformer is employed.
A threeohm filament rheostat for adjusting the comparatively non-critical filament temperature of the
four tubes is employed, together with an on-off
switch for turning the entire set on and off.
the

distortion.

the

A

deserve attention.

mounting brackets
Yaxley 3, ohm rheostat R}
Yaxley 25-ohm rheostat Rz
Yaxley No.
open circuit jack Ji
Yaxley No. 10 filament switch
S-M 3163 0.00035 condensers Ci & Cz
Kursch Kasch 4-inch dials, zero left
i

S-M No.
S-M 515

631 stage shields
sockets

coil

No. 115 A coils 190-550 meters
S-M No. 511 sockets
Sangamo i.o mfd. condenser C}
Sangamo 0.002 condenser C4
S-M 220 audio transformers Ti and Tz
S-M 221 output transformer T3
coil Belden flexible hook-up wire
i" x i" lengths brass tube for mounting coil
sockets

I

Elkay Equalizer

Type

35

Ri.

"

An assortment of 3sa round head screws
nuts, together with lugs.

and

If parts other than those specified above are
used, care should be taken to make whatever

changes necessary
to

fit

in

order to permit the parts

into the circuit in the correct manner.

The

template for the panel and sub-panel
given in this article is laid out for the use of the
parts given in the above list and will have to-be
changed if other units are used. The construction of the receiver will be very much simplified

drilling

a complete kit

is purchased, since it will include
necessary parts, including the shields, which
are drilled ready for assembling.
The home constructor may make up his own
coils for use in the receiver.
The construction
of a home-made coil is shown in Fig. 4 and a
if

all

very satisfactory receiver can be made up made
accordance with the specifications given in
the figure.
Fig. 6 shows complete data on
the coils in the receiver described in this article.
If forms are purchased, the coils
may be wound in
accordance with the specifications given in the
diagram, or the coils may be purchased complete.
If the home constructor desires to make
up
his own shields, they can be put together by
constructing a can 75 inches deep, 5 inches high
and 3! inches wide. The top and bottom should
be made separately so as to permit easy construction of the receiver.
The cans should preferably
be made out of aluminum, although sheet brass,
on copper may be used.
The panel may be laid out and drilled in accordance with the drawings accompanying this,
in

1

article.

The bottoms

of the

two

shields should.

RADIO BROADCAST
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terminals of the condenser are fastened through the sub-base, and thereby brought into contact with the
shield, it is only necessary to solder a
lead between terminal
of the coil
socket to one of the mounting bolts of

i

r

i

the

socket in order to complete the
circuit between the condenser and coil.
coil

When

^

Insulation

This serves to fasten the enassembly rigidly together and the

tubes are really easily accessible in the

Data

home-made

coils

the two windings being separated by about two
thicknesses of cambric tape or other insulating
material.
The secondary should be space
wound, but the primary should be closely wound
so as to take up very little space.
The feedback
coil, wound at the filament end of the secondary,
is only
if
a 201 -A type tube is used in
necessary
the radio frequency stage.
Complete data conthe
wire
sizes
and number of turns are
cerning

given in Fig. 6

be mounted on the sub-panel with the rest of
the apparatus, consisting of the coil sockets, tube
sockets, transformers, bypass condensers and
tuning condensers. The coil mountings connect
directly to the sub-panel with the aid of the
j-inch

brass

tubing.

mounted on the

The

condensers

are

and to make sure a
made, the rotor plates are

shielding,

satisfactory contact is
also electrically connected to the shield.

WIRING THE OUTFIT
is

not

difficult

wiring
especially
THE
somewhat simplified by the

fact

and
that

it is

no

binding posts are used; the various external
connections to the receiver are made long
enough to connect directly to the battery circuits.
In connection with the wiring, Fig. 8
will be found quite valuable, and if this
picture is
used in conjunction with the schematic diagram,

no trouble should be experienced. The
terminals are indicated by numerals on the

Fig. 3,
coil

schematic diagram and in wiring the receiver care
should be taken to be sure that the various contacts on the coil sockets are correctly connected
into the circuit.
In connection with the wiring,
always remember that any lead which is finally
grounded can be directly connected to the
shield at any point.
This fact will quite freFor
quently make possible very easy wiring.

instance, since the negative lead of the detector

tube filament is grounded, it is only
necessary
to run a short lead from the filament terminal
of each socket to the shielding in order to connect the negative filament into the circuit. One
side of bypass condenser
3 is grounded so that
it can be connected
n
directly to the shielding.
the same manner it will be
unnecessary to run a
1

lead connecting terminal i of the r. f. coil to the
rotor plates of the condenser.
Since the rotor

199

is

that the

201 -A tube, it will very likely be necessary to
use coil L3 and it should then be connected

between the plate of the r. f. tube and termNo. 5 of the second coil as shown on the
schematic diagram, Fig. 3. Then the small coil,

that

way

it

will

be possible to determine whether

a 199 or 20I-A tube gives most satisfactory results.
When a 2O1-A is used, be sure to shortcircuit resistance R,, since if this is not done, the
tube will not receive sufficient filament voltage.
It is

suggested that a total B battery voltage

stage shields by merely removing the
In all of the'wiring, leads
top covers.

of 180 be used on the last audio amplifier, when
using the ux-^i tube although 135 volts will be

should be connected to the different

short-circuits.

for ordinary home reception when the
ux-i 12 is used. With 135 volts the plate current
will be in the neighborhood of 15 to 20 milliamperes; with 180 volts in the neighborhood of 20 to

Practically all of the high-potential
leads of the receiver are contained

25 milliamperes. While this current is not as low
as might be desired, it is absolutely essential if

points by as short a path as possible.
Since insulated wire is being used there
is

The secondary is
wound on a 2-inch cardboard tube and the priis
wound
over
the
center
of the secondary;
mary
for

the

together with the increased resistance effect due
to the shielding, give a resultant amplification
curve which is quite uniform over the entire
wavelength range of the receiver. It is suggested that both arrangements be tried and in

tire

Coil

using

connections made, the stage shield
sides are slipped over the shafts of the
two tuning condensers and are fitted

denser.

4

of

tendency of the r. f. amplifier to oscillate is not
as great as with the 201 -A, and if a 199 is used,
it is not
necessary to connect coil L3 into the
circuit.
However, if it is desired to use a type

inal

the bottom can.
The panel is
then screwed to the mounting brackets
and two screws put through into the
condenser mounting studs, one of
which will be found on each con-

FIG.

The advantage

1926

the apparatus has been
mounted on the sub-panel and the
all

into

Feed-back

AUGUST,

no danger from

ample
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quality reproduction is to be obtained; and it is assumed that the
builderof this receiver is willing logo

i.buu

1,400

to some slight expense which will be
amply repaid by the quality of re-

1,300

production obtained.

USING THE RECEIVER

AN

feet

ceiver,

The

1,200

ANTENNA of from
may
either

50 to 100
be used with the re-

indoor or

1,100

outdoor.

entire tuning of the set is done
large dials which read

by the two

1,000
lf>

UJ

substantially alike for the different

wavelength settings used for

900

differ-

ent stations.

The

calibration chart

shown

=;

Fig. 7 will be found of aid in tuning,
since if the frequency of the station

you

known, it can
be located on the chart and the

desire to hear

easily

is

corresponding dial readings noted.
This chart is, of course, made up
using the coils and condensers mentioned in the

list

800

in

of parts and will

somewhat if home-made coils
or some other type of manufactured

5
2
LJ
=

7

?

600

UJ
E

E
500

400

differ

coil is used.

300

The three-ohm

rheostat at the right
of the panel is first set with its arrow,
which falls directly over the contact

arm, pointing straight to the right,
though it later may be set as far to
the left as is practical without loss of
quality in order to conserve A-batThe left
tery current and tube life.
rheostat-should be turned all the way
to the right for maximum volume
and may be retarded to any desired
position to decrease the volume for
powerful nearby stations.

The proper value

of detector

C

200
100

,
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Ahead
The Second

of

the Probable

Two

Articles Discussing

Trends in Radio Manu-

1927 Season Reduction of Controls a Predominant
facturing

LOCALIZED CONTROL

UNIT

appeared in RADIO BROADCAST for July, covered
the audio frequency developments, particularly in
reference to the changes in commercial radio apparatus reflecting the use of the new power tubes.
In this article, Mr. Bouck covers the radio freside

quency

of

the

question.

Once again the
The writer has

writer's efforts have been twofold.
tried to make the article of practical interest to the

prospective buyer by

means of

detailed descriptions

and

prices: and to explain to the enthusiast, as far
as possible, the theoretical significance
of the advances in radio practice.

THE EDITOR.

must be exactly the same in all radio frequency circuits, a balance that requires
finesse only recently attained in the art of

radio production.
The use of vernier condensers can compensate for the discrepancies

But

in

stray capacity.
to correct condenser or coil

THE

one of the predominant features of the 1926-27 tuning
Tandem tuning refers to the
circuits.
mechanical linking of two or more tuning
units.
These units generally consist of
united condensers, with rotors mounted on a common
its

problems,

is

employed

main

dial.

An

appreciation of the difficulties involved in the tandem tuning of three individual circuits finds its expression on the
in
part of the manufacturer in two ways
the development of "localized control,"
and the design of receivers having two con-

trols instead of

tendency to reduce controls by
tandem tuning, which has been
gaining more favor as it has solved

if

discrepancies,
these are, in effect, additional controls,
for the compensation differs for every setting of the

The
liarly

one control.

localized idea
illustrated

perhaps most fami-

is

the R. C. A. super-

in

The oscillator and tuning
form of closely parallel drums,
are so arranged that they may be turned
together by a single motion of one hand.
heterodynes.

dials, in the

can be turned separately, permitting those fine variations of a

However, either

dial

frequency-line type are mounted concentrically, with shafts parallel to the panel,
The three
rather than perpendicular to it.

condensers are not mechanically linked,
and each is controlled individually by its

three

stages,

or

more

and detector.

for
units,
selling
respectively
denser)
In the two-gang device,
$8.00 and $10.00.
the extra shaft may be used to control a
tickler coil, thus making the combination
very suitable for the Roberts, Browning-

Drake, and similar two-condenser regenerative receivers.
Another "localized control" unit is made
by the Perlesz Company of
Chicago.
without

on

For

$55.00

shown

this page.

TWO CON-

ALREADY intimated,

AS a

second system of
circumventing the compli-

tandem tuning,
considers our natural mancations of

DIO

BROADCAST Photograph

"

A ROBUSTLY MADE TWO-" GANG
CONDENSER THE PERLESZ
The two condensers are tuned simultaneously by means of a single knob. It takes
seventeen rotations of the knob to reduce the condenser to minimum from maximum
The condensers are of
capacity, due to a special gearing arrangement employed.
the

dem

tuning, it is essential
that the inductance or coil

and the capacor condenser effect, be the same at all fre-

effect of the different circuits,
ity

It is

TROLS

The

really successful tan-

Its price is
coils.

TWO HANDS

associated

the matching of the various
inductors and capacitances.

may

The Alden arrangement is supplied in
two and three "gang" (two and three con-

f.

with
tandem tuning have been

problems

three

all

such special designations as wavelengths,
frequency, or call letters, can be substituted to suit individual needs.

one,
r.

However,

respective dial.

be turned simultaneously by two fingers,
placed upon the center peripheries. Scales
reading from zero to one hundred, depressed in the rim, are supplied as standard
equipment, but these are easily altered and

frame work. The isolated
but simultaneously varied
capacitances are connected
two,

Automatic

Three condensers of a modified straight

shaft revolving through individual stator plates built
into a rugged, extended

to individual circuits

Shielding

BOUCK

By ZEH
is the second and concluding article by
Zeb Bouck on what the manufacturers will
do the coming season.
The first article, which

"Straight

Variation of Coupling in R. F. Units

peripheries

*

The

Becoming More Popular

Each condenser may be tuned separately without holding the remaining dials. All
may be turned simultaneously by placing two fingers on the center

three condensers

CT'HIS

the

Modi/ied
Frequency'Line" Condenser

Tendency
THE ALDEN

for

This means that,
complete sets employing tandem tuning,
the stray capacity and inductance caused

quencies (wavelengths).
in

by wiring and the juxtaposition of

parts,

s.

f.

1.

type

degree or two which are essential to
ciency on uncompensated circuits.

effi-

A similar arrangement is available to
the constructing fan in the form of the
"Na-Ald Localized Control Unit," illustrated in an accompanying photograph.

endowments. We have
two hands, so why go below
twocontrols? an argument
ual

not devoid of logic. Therefore, if we design a two
stage r. f. receiver (such as
the standard three-control neutrodyne),
using a two-gang tandem condenser and a
single condenser, or a three-stage tuned r. f.
receiver employing two two-gang condens-

ers, we shall have a receiver easily operated,
and certainly one less complicated electri-
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cally than the

same set designed as a single
control arrangement.
Several new condensers specifically for
use in receivers of this type, but, at the
same time, quite applicable to single con-

condenser, after the fashion of Rathbun,
is of the straight capacity-line type, and is
designed for use with their dial converter
thus
providing straight
frequency-line

These
systems, are being made.
condensers will be of the modified straight

s. c.

trol

frequency-line type.
electrically

The

rotors

will

tuning.
1.

The condenser

type,

the average

be

itself

being of the

requires less panel space than

it
s.

f.

1.

condenser.

Levering, precision machin-

Thompson

part of the consumer who, changing from
straight capacity-line condensers, which
spread the upper wave stations and cramp
the lower, to straight frequency-line con-

densers which separate the stations equally
over practically the entire tuning range,
has found it difficult to become used to his

new

the

his empirical

mind,

frequency-line condensers seem to cramp the upper
wave stations and spread the

Disdaining to compromise with
lessened precision in the design of
associated coils and circuits,
Amsco Products are on the other

straight

into production

the fence and are going
on a four-gang

lower waves, and he demands a
combination of the two condensers
as an ideal arrangement.
Actually, the modified condensers give

condenser, especially designed for
use in a single tuning control circuit, recently developed by Lester

an exaggerated spacing between
the longer wavelength stations.
As long as the government con-

side of

A

Jones.

combination of tuned

and untuned

r.

f.,

tinues to allocate stations at ten-

through nine

kilocycle intervals, the proper way
to tune for them is by a condenser

tubes (including detector and a.
f.), makes the receiver operative
from a small enclosed loop.
However, the difficulties of tandem operation have been carefully
considered in the design of this
1

To

condensers.

common.

four-gang unit. Small compensating capacitances form an integral part of the unit, and

make

possible the correcting of

giving as closely as possible equal
frequency variations per degree of
dial

movement

in

other words,

by means of straight frequencyline condensers.

THE GENERAL INSTRUMENT
All these parts
top of the "(

capacity discrepancies in the
In other words, the
condensers are "started right." Consistent

R.

F.

s. f. 1.

go to make up the r. f. unit which is totally shielded, The
is removable so that the parts, when wired, are readily
The unit sells for $20.00
accessible.

circuit.

resonance throughout the tuning range is
assured by painstaking design and construction of the condenser unit itself.
An
unusual point of design in the Amsco fourgang arrangement is that the stators rather
than the rotors are electrically common.
The rotors are insulated from each other,
and from the stator frame, with isolantite,
And they are evenly distributed on each
side of the frame and shaft, providing a
true mechanical balance.
The four-gang
condenser will sell for about $25.00.
Many other manufacturers are responding to the market demand for ganged
condensers. -Allan T. Hanscom is manufacturing two and three condenser units
retailing with dials at $15.00 and $20.00
Rathbun is putting out a
respectively.
single condenser that can be grouped in
"gangs" of any number of units. This

In passing, it might be well to
mention that the substitution of

UNIT

ists,

are also

designed

making a balanced condenser

for

combination

into

"gangs."

FREQUENCY, WAVELENGTH, AND CAPACITY
LINES

WILL

the operation of the receiver
other than in the readjustment of the dial
The receiver will work no better
settings.
and no worse; selectivity will not be
affected, except in so far as

(Or, rather,

it is

more correct

to say

"modi-

straight frequency-line condensers."
Frequencies are not characterized by lines.
However, there is such a thing as a "frequency line," which refers to the line of
resonant frequency plotted against cap-

fied

These
acity variations in a tuned circuit.)
modified condensers are designed to give a
straight frequency-line effect on the shorter

waves

and

something

approaching

a

capacity-line effect on the longer waves. It
is interesting to consider this movement.
It

seems to be

in

answer to a demand on the

CENTIPEDE OF CONDENSERS

it is

affected

by

in tuning.

SHIELDING

ITfacturers
Straight

no way affects

cal efficiency in

convenience

be observed that some manu"
are bringing out
Modified
Line Frequency" condensers.

condensers for other types
same capacity and electri-

of the

A

**

NOTHER
that

is

interesting
development
assuming commercial propor-

tions this season,

is

the shielding of radio

Mechanically, shielding consists of placing all radio frequency
elements in a can, generally of copper.
In
other words, all parts of each r. f. stage,

frequency

circuits.

secondary, tuning condenser,
in the
Partial or localized
shielding material.
shielding is comparatively ineffective, beinput

coil,

and tube, are completely inclosed

ing efficacious only against simple stray
effects.

The

idea of shielding

is

to

THE AMSCO FOUR- GANG

This multiple "gang" condenser has been specially designed for incorporation in a nine-tube receiver which is to have single
A combination of tuned and untuned r. f. is employed in the circuit
control and to work off a small enclosed loop.

make

the
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radio frequency currents and fields behave
go where they are supposed to go and

nowhere else. The helter-skelter distribution of an electric field, which spreads out
from every wire carrying current, is re-

Due to
sponsible for many radio ills.
these fields, radio frequency impulses have
a tendency to jump from the antenna and
intermediate circuits to the detector circuit
without going through the r. f. amplifying
tubes, thus escaping the amplifying action.
Also, these renegade currents may have
such a phase relation with the legitimate
amplified impulses as to "buck"
with a general debilitating effect.

And

other impulses originating in the
neighborhood of the detector circuit will
often find their

by

this

way back

to other, circuits

same road of uncontrolled

fields,

rendering the entire system unstable even
to the extent of self-oscillation.
Correct and complete shielding practically eliminates these stampeding fields.
All pickup is confined practically to the
antenna system, and forced through the
amplifying circuits, achieving a genuine
"cascade" effect each stage amplifying
the output of the step immediately preceding.

The General Instrument Company

is

manufacturing a shielded r. f. unit, comprising tube socket, stabilized coils, and
tuning condenser. The "can" opens at
the top to permit the changing of tubes.

The

which can be mounted

entire unit,

behind the panel,

sells for

Hammarlund and
also

$20.00 with dial.
Marshall are

Silver

manufacturing shields

individual

The

r. f.

for

enclosing

systems.

Sickles Coil

Company

are

often employed in short-wave reception

and corresponding reduction

super-heterodynes and reflex
arrangements, these coils vary from a desirTheir speciable addition to a necessity.

transfer factor.

and

in

making

a

shielded radio-frequency transformer sell-

many

comparatively new and
complicated circuits, has stimulated their
manufacture on a commercial basis by

fications in several

Samson Electric Company (types 85
and 125) and Silver Marshall. The Silver
Marshall r. f. choke retails for $1.00 and
the

the Samson, models 87 and 125 respectively,
at $1.50 and $2.00.

VARYING ENERGY TRANSFER

them

again,

ANY

radio-frequency amplifier, it is
to obtain maximum efficiency unless the coupling between primary
and secondary is varied at different freIn the average radio-frequency
quencies.
amplifier, the system is arranged to provide
transfer only within a
efficient energy

INimpossible

limited

band

As a

of waves.

result, sensi-

tivity (and often selectivity) is impaired on
the other waves. An ideal arrangement

would enable the coupling between primary
and secondary to be varied with dial
changes so that transfer would be at its

optimum value at every
The Zenith Company

other manufacturers of complete sets, have
been employing the Lord system of energy
The
transfer adjustment for some time.
Lord device comprises an r. f. transformer
with a split primary functioning after the
manner of a variometer. The shaft of the

variometer

is

linked,

by means

of a pro-

with the tuning condenser
jecting
As the one tunes
across the secondary.
lower in frequency, the variometer action
reduces the effective coupling between
primary and secondary with a desirable
axis,

While, as
intimated before, shieldingonly
the coil is not so efficacious as
protecting the complete r. f.
unit, it admits of much greater
freedom in the placing of the

The Lord system

is

being

made

available

by the HammarCompany, who are making r. f.

to the constructing fan

lund
transformers of this type to retail at $2.50.
The King system achieves a similar
in
variation
energy transfer between
primary and secondary in a different manner, to which a later article will be devoted.
Kits and parts for use in various circuits to
which the King arrangement is applicable
will be featured in the Karas line this comA side light on the King
ing season.
device which makes it particularly interesting to the less experienced fan, is the
simplicity with which it lends itself to the

construction of a single-control nonradiating
three-circuit regenerative receiver.
It should be observed that both the Lord
and King arrangements require condensers
with extending shafts a condition that
has been met inadvertently by the manufacturers of condensers designed for "ganging."

have been few changes in coil
other than a continual trend
toward unusual shapes brought about by
the desire for a coil of reduced external
It will be remembered
magnetic fields.
that these are the troublesome fields, to

THERE
design

control which shielding is resorted to.
As
coils approach the toroidal or "doughnut"

form,

the external field

similarly,
fields.

reduced, and

is

to stray
susccptilibity
toroid is practically a self'

their

The

shielded coil as far as magnetic fields are
concerned. Unfortunately, the

is

the
resis-

comparatively low,

compromises between
shielding effects and efficiency
result in such coils as the Grebe
binocular coils, and similar

and

arrangements.

"Doughnut"

pact arrangement is possible.
Shielding is hardly worth
while in a single r. f. stage. Init

lessen-

ing of the inductance of the primary also
contributes to this condition.

tance

and adjacent parts. No
attention need be given to coil
angles, and a much more com-

less

the energy

The concomitant

efficiency of these coils
ratio of inductance to

coils

when

in

1926

frequency.
of Chicago, and

ing for about $2.50.

deed,

AUGUST,

coils are

being

manufactured by BremerTully, and similar inductors
are used in the various "Thor-

seldom beneficial
than three radio fre-

is

ola" receivers.
Silver-Marshall havebrought
their standard plug-in induc-

quency steps are employed.
On one and two stages, the concomitant losses of shielding are
rarely compensated by the ad-

tors to a higher stage of perfec-

However,

with spaced turns of enameled
wire.
The r. f. transformers
are provided with reversed
feedback windings for stabiliz-

vantages gained.

on three or more
practically

tributing

steps,

it

tion.

is

necessity, congreatly to overall

a

ation.

efficiency.
R.

F.

These are now wound

These

coils are

made in

covering frequencies of
167 to 10,000 k.c. (wavelengths
from 30 to 1800 meters), the
various coils being plugged-in
to a standard coil socket. The
broadcast range coils (type A)
sell for $2.50, and the sockets
sizes

CHOKE COILS
choke

frequency
RADIOperform
a function
coils

somewhat akin to that
shielding, and are designed

of
to

keep r. f. currents within
bounds.
In parallel feed oscilsuch as are
lating circuits

THE THOROLA MODEL 59 RECEIVER
equipped with toroidal coils which have become very
popular due to the fact that they have little or no external
magnetic field, and therefore may be placed close to
other apparatus without ill effect
It is

for $1.00 apiece.

The American Mechanical

AUGUST,

LOOKING AHEAD TO

1926

313

1927

a little below the oscillation point in
other words, at a high degree of amplifying
throughout the tuning range.
efficiency
A o-2oo,ooo-ohm resistor is generally
employed for this purpose on a standard

critical and easier to operate, functioning
with almost equal satisfaction on any plate
The
potential between 20 and 40 volts.
R. C. A. and Bristol tubes sell respectively

and $5.00.

for $3.00

The Cleartron

two-stage tuned r. f. system. The Electrad Royalty, types B and C, at $1.50;
the Centralab No. 2ooM at $2.00; and the
Clarostat at $2.25, can be employed ef-

r.
f.
tube, retailing for
82.50, has been especially designed for
radio frequency amplification, where its
amplification constant of ten is said to be

fectively in this arrangement.

remarkably

effective.

Apco is bringing out a new double filament 20 -A type of tube, selling for $2.00.
1

A

the bottom of the
base
transfers one of
Navy type
the filament prongs to either filament.

on

switch

small

standard

MISCELLANEOUS DEVICES

THE

from the mentioned items

CLAROSTAT

ASIDE
fecting

The

side has been cut away in this photograph
so that the essential parts of the interior may be
Mica and carbon particles are compressed
seen.
It is made by the
to give lower resistances.

directly

the

electrical

afeffi-

the radio frequency circuits,
devices will appear on the fall
winter market contributing to the

ciency

of

many new
and

American Mechanical Laboratories

general

utility

and convenience of radio

apparatus.

Laboratories

are

improved
These are

The "Dyal Quietron Cap," is a useful
and simple "gadget" selling for fifty cents.

radio frequency coils designed for use with
Roberts, Browning- Drake and three-circuit

a heavy, hollow, metal hemisphere,
over the top of a 201 -A size tube.
Its weight adds to the inertia of the tube,
lowering its period of mechanical vibra-

introducing

models of the "Clarotuner."
;

i

It

The tickler coil is fixed, regeneration being controlled by a variable shunt
resistor.
As the resistance is lowered, a
receivers.

1

responsible

capped

retiming necessitated by
varying the
coupling between the conventional tickler
and the secondary it feeds back to. The
Roberts type (2RK) "Clarotuner" sells
for $7.50, while the three-circuit arrange-

The

Diamond Weave

Coil

for

with

"Quietron."

vibratory
this

feedback,

logical

if

are

simple

Bremer-Tully have manufac-

tured, for some time, a device which clasps
the tube to cut down vibration effects.

The Karas Electric Company have
developed one of the most efficient vernier
It
is
dials that the writer has seen.
known as the Karas "Micrometric," and
is a gear-driven dial with a ratio of 63 to I.

retail at $4.50.

Sickles

fits

tion and practically eliminating microphonic howls. The loud speaker can be
operated close to any receiver when the
detector tube, and such others as may be

gradual short is imposed across the tickler,
and regeneration is reduced. The advantage of resistive controlled regeneration lies
in lessened effect of the regeneration control on tuning, as compared with the usual

ments

is

that

Com-

pany have developed a highly efficient inductor for the RADIO BROADCAST "Aristo-

The

gears are so designed that there is
Rough tuning is
absolutely no backlash.
accomplished by a large knob, and vernier

crat" receiver. It is a modification of their
standard Roberts coil with the N and P
coil so

arranged as to give a greater energy
transfer at the higher wavelengths, at the

adjustments by a smaller knob.

The

dial

same time reducing the capacity between
primary and secondary changes in design which are highly desirable and contribute to the overall efficiency of the

The "Aristocrat"

coil

coils.

sets sell for $8.00.

RESISTIVE STABILIZATION

INDUCTOR AND SOCKET

'

I

1

''HE resistive stabilization of radio fre-

quency

lar fancy,

circuits has caught the popuand several manfacturers have

improved

developed

variable

As manufactured by the Silver-Marshall ComThese

pany.
sizes to

resistors

coils may be obtained in various
cover from 167 to 10,000 kc (30 to 1800
meters)

Stabilization
especially for this purpose.
by means of a variable resistor is most
efficiently

element

obtained by placing the variable
the plate circuit of the r. f.

in

So placed, the cutting-in of
amplifier.
resistance lowers the plate voltage applied
r.
f.
tubes, increasing the plateimpedance, with a lowered transfer of fedback energy (which is the cause of inAt the same time, less energy
stability).
is available across the r. f.
primary to feed

to the

Thus, by means of the variable
resistor, the r. f. system can be maintained

back.

MORE ABOUT TUBES

AS

MENTIONED

briefly

in

the July

several tubes contributing to
efficiency in radio frequency circuits have
The
recently been put on the market.
article,

R. C. A. 2oo-A, and the Bristol-Donle
tubes are gaseous detectors, and both
exhibit a sensitivity to weak signals greater
than that of the 2OI-A type bulb. Of

the two, the writer has found the BristolDonle to be the more sensitive. However,
the Radio Corporation model seems to be less

AN ELECTRAD RESISTOR
Of

the

"Royalty"

type.

It

may

be utilized

effectively for controlling regeneration
circuits

in

r.

f.
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The range

ment.

to

1250

21,426

(14 to 240

is

kc.

meters),

and is covered by
means of four coils.

An

individual calibration chart is supplied with each

wave-

and non-inflammable spaghetti tubing, are an additional contribution to convenience and efficiency.

wire, loop wire,

exhibiting the influence of the

Still

new

power tubes, the National Carbon Company is modifying the Eveready 768
battery (a 22i-volt portable B supply.)
Taps will be added, making it suitable as a

C

meter.

Hanscom

Radio
Devices are marketing a novel arrange-

ment known as the
Hanscom "Set TesThis

ter."

'

1926

is

nothing

more than a transmitting wavemeter

battery for use with the ux-iyi output
Employing from 90 to 180 volts
on the plate, this tube is the most efficient
power tube available to the fan, but retube.

quires a C potential higher than those
applied to the grid of the 201 -A or 112
tube.
The new battery will still be known
as the 768, and will sell for the same price,

namely $1.50.

covering the broadNo batcast band.
teries are used, the

instrument drawing
both plate and filament potential from

THE GENERAL RADIO TYPE 358 WAVEMETER
have a direct appeal to the fan who is going in for short-wave work.
has a range of from 1250 to 21,426 kc. (14 to 240 meters), and features
a resonance indicating lamp

It will

the

It

This device will transmit a signal over at

1

1

o- volt a. c. line.

least fifty feet

45 inches
marking, in
is

in

gold

or

in
2

diameter, and the scale
degrees, can be obtained

white

inlay.

The

price

is

$3-50.

Rathbun have improved their straight
frequency-line convertor. This is an ingenious dial selling for $3. so, arranged with
a form of differential gearing which makes

tically

any

calibrating sets,

and

selling for $5.00, that

ommended

to

The

tester

wave trap

particularly recenthusiasts suffering from
is

super-power, and
tunable interference.

code,

other

The Acme Wire Company

types

of

"

of tubes.
cents per tube length

Several

new cushion sockets
The Amsco

their appearance.

socket

is

vibrationless

also

making strip sockets,
number of ux or ex tubes

any

In brief conclusion, the coming
radio season should be a most prosperous

We

venture to prophesy that the
bankrupt fans to bankrupt radio
concerns will be raised to an appalling

one.

ratio of

degree.

straight capacity-line condenser tune
as a straight frequency-line instrument in
respect to the dial motion.

For the benefit of the

many satiated fans
are turning to short waves and code
work as a relief to their ennui, the General
who

the older type 247W. The
of the latter, however, has
coupling
been dropped, and a resonance indicating
lamp has been added to the newer instru-

taking

at $0.50 per

tube.

any

coil

making

Floating"

featuring an excellent
In addition, they

MICROMETRIC" DIAL

A SOMERSALO BALANCED CIRCUIT RECEIVER

of

are
"

socket.

a gear-driven dial with a ratio of 63 to i.
Rough tuning is accomplished by the larger knob
while the smaller knob is for vernier adjustment

iniscent

costs

sells for fi.oo.

Na-ald

It is

Radio Company has designed a new wavemeter which retails at $20.00. The general appearance of the 358 meter is rem-

It

socket is supported on four coiled springs
combining a genuine cushion effect with
unusual ruggedness.
The "Floating"

are
is

continuing
and supplementing its excelent line of
"Celastite," the wire
wiring products.
with the non-inflammable spaghetti insulation, will be available in 2s-foot coils of
flexible wire, as well as the more usual bus
bar lengths.
Stranded enameled antenna,

THE KARAS

obtainable in various lengths to

fifty

is

length range, and sensitivity.
sells for $10.00.
Rathbun has developed a

is

accommodate any number

toprac-

most useful for
determining their wave-

receiver,

THE NA-ALD SOCKET STRIP
This strip

which "binocular" coils, a toridal compromise, are used.
These coils, due to their form, are partially self-shielded,
thus obviating, to a certain extent, the necessity for metal
In

shielding

of View

THe^Listervers 'Point

Conducted by

Where Are

the

John Wallace

Rewards

for

American Radio

Musicians?
British

THE
Company

has been waging dur-

B road cast ing

ing the last couple of
years on the question

(the

source of all broadcasting in Great

of copyright laws we
have held to only one

important opportunity

decided opinion. And
that is that whatever

Britain)
has recently offered an

to

younger and

all

lesser-known
of

ers

British

London

the

in

of this year

tors

Autumn
great

fac-

in,

in

it

should be contrived

that the musician reap
the major part of the

to

amounting

enter

may

some manner or means

Musical Festival.
Prizes

no matter

how many other

birth.

a

and

tled,

proposes to hold in

It

the thing be set-

way

compos-

1000 will be awarded

profits

resulting from

musical

the twentieth cen-

compositions which
will be performed at

tury's latest invention.
To every dog his

for original

and

after-

take

their

this festival

ward

will

day! And this should
be the musician's day.

place in regular broadcast and concert hall

Of course

it

money

being

repertory.

by the manufacturers

The young
composer has

first

public

of radios, radio parts,

and accessories, and
in some instances by

culty

these

diffi-

securing
of

the
his

A

i

Overture form (one movement), lastPrize
ing from 10 to 20 minutes

the B.B.C. in cooperation with

the Oxford University Press, is, it will be seen, a
double one, and ensures not only a worthy first
performance before the vast radio audience,

but also publication under the most favorable

(d)

(e)

auspices.

The

variety of composition invited
the list of prizes offered

is

shown

in

:

in

Symphonic form

Poem

(0

Sym-

or 4 movements),
or a Symphonic Suite lasting not
less than 25 or more than
45 min-

phony,

(in 3

utes
(b)

A

Prize

short

work

for

300

than

20 or more than 45 min-

(c)

A Symphonic Poem

Prize

or a

work

250
in

150

Voice and Orchestra
(with or without words) lasting from
8 to 15 minutes
Prize

150

A work for Military Band in one or
more movements, suitable for performance by the ordinary Military
Band
Prize

100

for

remains
radio

that,

would be

impossible without radio receiving sets, it would be likewise impossible
without music, which constitutes about eighty
per cent, of program material.

The age old economic principle of Demand
The
affecting the price of Supply should hold.
supply of musicians, considering the death rate
and the output of the conservatories' as equal, is
In the course
exactly what it was five years ago.
of those same five years the demand for music
has increased in amazing proportions.
think

exaggeration to say that the demand
for music has increased an hundred fold .Formerly the only music a man heard, week-in-week
out, was the church organ on Sunday, or his
daughter's practice hour when he got home too
it

50

This move on the part of the B.B.C. we conmost praiseworthy one. It is altogether
fitting and proper that radio be instrumental in
bringing to composers the fat and
fit that is their due.

fact
while

We

A Song-Cycle for one or more voices
with not less than 3 solo numbers

sider a

Chorus and Orches-

utes

A poem

Prize

tra (solo voices optional),
lasting not
less

what

The administration building of the company and the
striking night view of KFWB, at Hollywood.
jo-foot towers of this 5oo-watt station are effectively illuminated by the many Kleig lights

twin

to judge the merits of the composition.

A work

radio and broadcasting
it
is.
But the

WARNER BROTHERS RADIO STATION

conductors and concert

(a)

are entitled

some of the gold for
their work in making

publication it is, of
course, impossible for

The offer made by

men

toll

Evidently

to

without such

managers

operators of

stations.

hearing,

publication

work;

the

a

gaining

but also from the
in

the

made

the

in

past suffered not only
lack of opporfor

isn't;

British

from

tunity

is

handsome pro-

In the course of the lengthy controversy that

is

little

maybe a couple of phonograph records
on Saturday night. Now he hears several hours of assorted music a week. And his tribe
has increased and continues to increase daily.
early,

with

thrown

in
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What

the Farmer Listens

To

National Farm Radio Council has
been making a nation-wide survey of
farms where radio sets are owned, to find
out just what the farmer wants to hear over the

THE

The basis of this survey was a questionnaire of eighteen questions.
Twenty-five thousand of these questionnaires were sent out
radio.

by the National Farm Radio
and many thousand more by other

directly to farmers

Council

cooperating agencies such as agricultural publicaradio stations, and agricultural colleges.
resulting information, based on tabulation
of 44,550 individual answers, has been compiled
tions,

The

an elaborate booklet, a copy of which we have
recently received.
The average urban listener doubtless has the

in

impression, as had we, that the farmer is most
interested in having himself uplifted and educated
for the reason, no doubt, that every

GUSTAV KLEMM
Conductor of the WBAL Concert Orchestra that
broadcasts a "twilight program" every Sunday
evening

And

a hundred cubic feet of music is
being heard now to the one cubic foot that was
heard in 1920, it seems only reasonable, if the
law of Supply and Demand hold, that each and

every musician in the country should have an
income approximately one hundred times as
large as it was five years ago.

may sound

certainly it
sounds impossible, but, we repeat, give the dog
his day!
The musician has been the under-dog
ridiculous,

In the cycle of time he may soon
long enough.
be the under-dog again.
So let him gather his
rosebuds while he may.
(Perhaps we mixed
that metaphor: the average dog doesn't pick

His position, with the advent of
radio, was not unlike that of the khaki cloth
manufacturer at the time the war started.
Both suddenly found a hundred men using their
goods where one had used it before. The khaki
cloth manufacturer now has an estate on Long

flowers).

Island

and a swimming pool

in

And

Florida.

we say

to the musician, profiteer, profiteer,
and profiteer! Turn down the screws as tightly
as you can and gather in all the sheckels you can
so

squeeze, directly or indirectly, from your

new

found public!
But the proper subject of this discourse, from
which we seem to have strayed, is the encouragement, by radio, of native talent.
Perhaps some
American station has sponsored a similar prize
At any rate
contest that we have not heard of.
one should be undertaken, and, considering the
relative wealth of two countries, the prizes
offered here should be considerably in excess of
1000.

We

do not mean that radio

in

the United

on the subject. We remember some "All
American Programs" from WBAL. WLW, during
American Music Week featured American compresented an Artist-Composer
composers were heard in inter-

pretations of their

own

works.

In this series

appeared Cadman, Grunn, Gilberte, Tandler,
WEAF has,
Ross, Barbour, Bond, and others.
since last February, presented a regular Tuesday

"A Half Hour with American
Composers" which has introduced to the populace several important musicians and many
night feature called

lesser lights.

To sum up

these

a

"special

the tired farmer, just as the tired business man,
is more eager to be entertained by his radio than
taught.

According to the survey, orchestra or band,
educational talks, weather reports, market rewith the
ports, and singing are the features
But first place is won by the
greatest appeal.
orchestra, with farm talks trailing in second.

Weather reports and market reports have about
A wide decline of
the same general appeal.
interest

Some

random remarks, we think

that radio owes a very definite and unescapable
debt to the musician and should seek every

opportunity to assist him. Our motto:
Royce for every Piccolo Player.

A

Rolls

is

registered regarding vocal efforts.
church services and in

slight interest in

Other
the broadcasting of plays was shown.
features did not excite sufficient interest to be

Under educational talks were classiby farm leaders, talks by agricultural
production and marketing experts, convention
speeches and the like.
While the orchestra and band were given first
to jazz and
place, there was a general objection
a general demand for more Hawaiian and old
time music. Vocal selections were not popular
and those who wanted vocal were carefully disMale voices were preferred, parcriminatory.
A soprano voice
ticularly male quartettes.
found general disfavor among farm radio au-

charted.

fied talks

diences.

some sections where radio stations have
own dramatic talent and real
radio dramas are broadcast from the studios,
genuine interest and approval was registered.
News bulletins were in general demand.
Radio as an important factor in the marketing
of farm products was illustrated in the National
Farm Radio Council survey by specific reports
from 43 states. An amazing total of 46 per cent,
In

developed their

of the

States has ignored home talent.
Probably every
station has at some time or other made remarks

KFI
positions.
series in which

as

farmers" is of such uplifting or
But lo and behold it seems
educating nature.
for

1

so, if

That

we hear announced

program
feature

N

replies

gave

specific

examples of cash

AUGUST,

1926
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THE BEST RADIO SPEECH OF THE YEAR

1926

any other program; 24 per cent, are making the
most of the practical side of radio, using them
regularly to get the daily weather and market
This is especially true among corn
reports.
belt farmers, in Iowa, Illinois, Missouri, Indiana,
and Ohio, where 42 per cent, state that they

and market
rely almost entirely on weather
information which their radio brings them.
Down in the cotton country, both east and west
of the Mississippi, farmers still prognosticate
coming weather events by the look of the sky and
the smell of the wind; 3 per cent, only give this
as an important feature of their radio programs.
Church and sports by radio make little appeal
to the farmer, according to his wife's report on
him, and he still prefers to get his political opinFarm
ions, first hand, at the general store.
women, as a rule, like the household home
makers' programs best, for 41 per cent, tune-in
on these most frequently. Thirty one per cent,
prefer musical programs, 8 per cent, want lectures;! per cent, are especially interested in farm
talks on gardens and poultry and 3 per cent.
enjoy their radio most for the church services
and sacred music it brings them.
The thrifty housewives of New England poll
the largest vote for the home makers' hour, with
its hints on economics and new recipes; corn
belt farm wives run them a close second, probably due to the circumstances that these two

most impossible to have a definite rule.
quently the names of compositions are

Frea
are as

language, and Americanisms
But
as. the
foreign pronunciation.
there is a great variation on this particular point.
WOAW is interested in maintaining the high
standard of announcing, and, as 'a means of
interesting the listeners as well as stimulating
the announcer to the nearest perfect pronunciation on all occasions, a novelty contest has been
arranged in which the listeners pointing out the
mistakes of the announcer on certain programs
The contest, was
will be rewarded with a gift.
foreign

popular

given

its first

tobacco lands, Kentucky
and the Virginias, will tune-in on anything, just
so it is music, and they likewise are the most
enthusiastic about church and religious pro-

a lecture.

But farm folk, on the whole, are not prone to
be fussy about the kind of entertainment they
can get over the air; 18 per cent, of the men and
16 per cent, of their wives refuse to state a preference, because they like it all so well.
The most radios are found in the New England

New York, and Pennsylvania where they
have invaded 38 per cent, of the homes. The

States,

corn

Illinois,
Missouri,
Iowa,
Indiana, and Ohio, run a close second, 33 percent.
But the Eastern cotton states should be the radio
salesman's paradise, for radio has found its way
into only 3 per cent, of the homes.

belt,

Checking

Up

the Announcer

WE have said before in this department,

AS

we do

not

think that radio will ever

amount to much as a medium of educaBut we made at the time an exception:

tion.

we thought, and still think,
some little missionary work

that radio can do
in the line of dis-

seminating correct pronunciation of the English
This can be done by the most fundalanguage.
mental mode of pedagogy example. Many
terms particularly musical ones which the
average man hears on the radio, he hears nowhere
else.
Hence his pronunciation of these terms is
So
guided absolutely by that of the announcer.

convinced are we that the announcer wields a
considerable influence in the matter of pronunciation,

that

vance

all

we

believe that

if

by mutual conni-

the announcers in the country mis-

pronounced even some very simple word for two
weeks straight they could dupe the whole nation
into so pronouncing it.
So we are interested in
the

pronunciation
which is described

game

originated

in the following

by

WOAW

account;

Many times listeners have occasion to criticise
announcers on their pronounciation of certain
of compositions, artists, towns and composers.
Many of these suggestions are well
taken by announcers who benefit from constructive criticism.
On the other hand, there are

names

occasions

May

20,

between 9 and

determine the first listener to make
correction of an error, the listeners telegraphed
their correction so that the time registered upon
the telegrams determined the first correction. In
In order to

order to assure the listener that the program was
not memorized in advance, the announcer made
at least five errors on each program of the
contest.
Prizes will be awarded only for the first 10
The pronunciaerrors made by the announcer.
tion of all words, not including proper names,
is

determined by the Funk

&

Wagnalls' Una-

when

pronunciation is regionally
relative, and, as regards proper names, it is al-

first

Broadcast Miscellany

ONE has asked us to select the Best
Radio Speech of the year. And had a
delegation of listeners, accompanied by a
brass band, appeared at our "Listening-in
Studio" a week ago with such a request we
should have been sorely perplexed and unable to
answer. Certainly we should have found it
easier to suggest a Worst Radio Speech, as a
myriad such would immediately come to mind
But now we are not
clamoring for the honor.
only willing but anxious to constitute ourself
judge and jury empowered to select the year's
best speech, for we have heard it.

NO

Thomas

A. Edison, perhaps the greatest

record of a performance in America

is

man

living in this current manifestation of CivilizaThe occasion was the
tion, made said speech.

convention of the National Electric Light Association at Atlantic City, the proceedings of
which were broadcast

"Orpheus" has been heard only in a single
concert performance, presented by the Society
of the Friends of Music, Arthur Bodanzky conof

ducting.

The opera was revived by

the Provincetown

Players as its last subscription offering of the
season and was well received by New York
And we trust it was heard by at least
critics.

some

of the

Cluck and Mozart devotees.

OERHAPS

it

is

because we are not used to

'

dealing with large figures, perhaps it is
because we consider three letters in one delivery

a rather large sheaf of mail, at any rate we
are generally skeptical of the statistics eternally
emanating from radio station publicity depart-

without scrutinizing it carefully to discover old
soap boxes and other padding in the center of
the pile.
But if ever we wanted to believe implicitly in the exactness of the count it is in
connection with the 1553 letters mentioned in
the following item:

When

the

new

broadcasting

schedule

He is now writing
following, he got 1553 letters.
answers, morning noon and night and still has
many hundreds to go before the job is done.

applause of the delejust

Mr. Edison's speech
was as follows:
"This is the first
time

I

ever spoke in a

Good

radio.

night."

INSTANCE

ANwhich

radio

formed

service

genuine

a

musical

in

per-

of

im-

portance was the
broadcasting by

WGBS

of Gluck's opera "Orpheus" from the Prov-

incetown
Playhouse,
New York. "Orpheus"
is one of the group of
venerable musical dra-

mas whose

revival

is

continuously and piteously urged by a
very small wing of the
opera going public,
and which are never
revived for the good

SELMA LAGERLOF
of the greatest of Swedish writers, before a microphone in her own
Her latest book, Treasure, has recently been published
country.

One

of

Westinghouse Station KYW was put into effect
on Monday, April 19, the studio gang wondered
how many youngsters would be listening-in on
Uncle Bob the first night, because the time was
changed from seven o'clock to six o'clock with
no previous announcement.
On the first evening of this time, Uncle Bob
promised to write a personal letter to each
of the children who were then listening and who
would write to him about it. Uncle Bob thought
only a few would be received, but on three days

by WEAFand company.
Mr. Edison was introduced by the chairman
amid the thunderous
gates who paid
tribute to him.

at

the Winter Garden (also called Tripler Hall) on
May 25th, 1863. Since 1910 when it was sung
at the Metropolitan Opera House, the music

ments relating to the fabulous numbers of apNever do we receive a
plause letters received.
photograph labeled "Six Foot Stack of Telegrams Received on KKK'S Third Birthday"

bridged Dictionary.

in the

Women in the cottom growing states
grams.
west of the Mississippi, like their husbands,
enjoy the serious, educational programs; 37 per
cent, will always fish around in the ether after

central

tryout on

reason that they would not fill ten rows in the
average opera house.
"Orpheus" was first produced at the Hofburg
Theatre in Vienna on October 5th, 1762. The

1O P.M.

sections are close to stations which specialize
in programs of help and interest to rural homes.

Farm women

in

317
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Uncle Bob being one of the pernicious tribe
time story tellers who refer to their

of bed

we hope he gets dislocajaw licking the 1553 stamps.

listener's as "kiddies,"

tion of the

AUGUST,

with

humbly acquiesce, that if they are listened to
some regularity their daily adventures

and both wjz and WRC broadcasting Saturday
As in the last few years, the New York
nights.

attain an enthralling interest and listening to
their 10 to 10:10 program becomes an unbreak-

Stadium Concerts.

able habit.

music at the

Hotel Traymore in
Atlantic City is now shared by radio
audiences via WPG. This is one of the best of
hotel orchestras.
Its personnel is Alex Hill,
director and violinist; Allen Feldman, second
violin; V. Vladimir Coonley, viola; Jean Kayaloff 'cellist and Nicolas Stember, pianist.

DINNER

*-*

IS high time we made some mention in these
"Sam 'n'
of "Sam 'n' Henry."

ITcolumns

WGN

and has been running every night since about as far back as we
It is a sort of radio adaptation
can remember.
and just about as comic.
of the comic strip
Sam and Henry are two colored boys who came
up to Chicago, from where we have forgotten,
and proceeded to get themselves in a series of
jams of more or less humorous nature. They
evidently have an enormous audience; every soul
we know has at some time or other asked us,
"When are you going to write up Sam and

Henry"

is

a

institution

Henry?" This very faithful audience is treated
every night at 10 P.M. to ten minutes of eavesdropping on the colored boys' affairs.
Sam or is it Henry? has a very deep bass
voice, and the other a thin piping one.
They
engage in drawling conversation with frequent

To

give them due
repitition of stock gag lines.
Their
credit, their characterization in excellent.
patter on the few occasions that we have listened to them has seemed to us exceedingly

But don't let that scare you off, as we have
been assured, by persons to whose good taste we

dull.

1926

certain publicity material furnished

by

FROM
WHAZ:

The tendency toward

the

combination

of

education and public service as the highest ideal
in radio broadcasting is seen in the plan recently
inaugurated by the WHAZ station at Rensselaer
Polytechnic Institute to devote a certain number
of evenings each year to broadcasts under the
auspices of the Troy Chamber of Commerce, in
which civic features and entertainment representative of the talent of the city are presented.
The second of these programs will be presented
next Monday evening about 10 o'clock, Eastern
Standard time, an hour calculated as best for
hearing through the larger part of the country.

And

Philharmonic Orchestra

The Chief Conductor for the season will be
Willem Van Hoogstraten, who has led the
Stadium Concerts for the last four years. The
guest conductors will be Nikolai Sokoloff, of the
Cleveland Orchestra; Henry Hadley, associate
conductor of the Philharmonic Orchestra; and

Frederick

to rejoice in

we

write the series

Popenoe, manager of wjz, that the radio audience
have the opportunity of listening to the
Stadium Concerts of the New York Philharmonic Orchestra twice weekly during the
summer months.
The opening concert was to be given on Wednesday night, July 7. The series will continue
throughout the summer until September I with

will

wjz broadcasting the Wednesday night programs

Stock,

conductor

the

of

Chicago
and
Hadley are already well known to the radio and
Stadium audiences; but Mr. Stock's appearances

will

commenced, we are given cause
the announcement by Charles B.

the

all

treats.

Hurray!
at the time

at

indeed a great privilege that the radio audience
is to be allowed the entree to these musical

Symphony

THOUGH
has not yet

play

Established in 1842, the New York Philharmonic Orchestra is now in its eighty-fifth season
and has, by virtue of its most excellent ability,
won the place of prominence in American musical
circles.
Both the Winter Series and the Stadium Concerts during the summer months
attract the most exacting of audiences and it is

the dissemination of information
concerning the attractions of Troy, New York,
is
the highest ideal in radio broadcasting!
so

will

be his

Orchestra.

first in

the

Messrs.

Sokoloff

New York summer

season.

Mr. Van Hoogstraten was to open the season
on July 7th and will conduct until July 28th,
when Mr. Sokoloff will appear until August 3rd.
Henry Hadley will lead the concerts from August
4th until August loth, with Mr. Van Hoogstraten reappearing for the week of August ith.
Mr. Stock is to conduct during the week of
August i8th, and Mr. Van Hoogstraten will
Conduct the concerts of the final week, beginning
I

August 25th.
As an added feature of the broadcast Stadium
concerts this year, the radio audience is to be
allowed to select the compositions to be rendered
by the Philharmonic in the last radio concert of

As the season nears its close, the
radio listeners are requested to send in the names
of the selections which they consider would make
an ideal farewell concert or a selection which they
the season.

have particularly enjoyed, and from these selections of the radio audience, the program of the
final

THE STATION
HOUSE AND

MASTS OF
CNRA
The

Moncton,

New Brunswick, station of
the Canadian
National Rail-

ways' chain

of
ten broadcasting s t a t ions.
Most of these

broadcasters
are

heard

well

as

and as gen-

erally

country

in

this

as

in

Canada.
The
masts at CNRA
are

1

50 feet high

and the towers
are spaced 200
feet apart

concert will be compiled.

we have already

given enough
department to the Atwater Kent Hour.
But we're going to hazard
a little more.
For, after all, the Atwater Kent
Hour is in the business for the publicity, and
hence, conversely: publicity is what keeps it in
the business and we want it kept in the business
of supplying what is indisputably the best of

PERHAPS
publicity

in

this

radio's regular weekly features.
benefit of the few who may not

And

so, for

the

have heard the

program, we here record the impressive line-up
1925-1926
winter series.

of stars in the final concert of the

Josef Hofmann and John Powell, pianists,
Francis Alda and Maria Kurenko, sopranos,
Albert Spalding, violinist, Louise Homer and
Katherine Meisle, contraltos, and Allen McQuhae, tenor, each of whom had been heard
earlier in the series, were assembled in a joint
concert of an hour and a half duration.

The summer Atwater Kent

series

is

now

in

progress, differing in that the concerts last but
a half hour and are lighter in type. They are
under the direction of Allen McQuhae. The

regular 1926-1927 series will start

some time

in

October.
further good news concerning summer
is the
announcement by WEAF

AND
programs

that arrangements have been completed for the
broadcasting of the popular Goldman band

The

first concert was held on June 14.
broadcast direct from New York
University and from The Mall, Central Park.

concerts.

They

are

Rate the Power
Power Relations

Details of International Practise

The Avalon'Deer Park
Against Fading

Wire Telephone Lines

Operating Public Address Systems A Law
of Interest to the Public and Broadcaster Alike

Circuit

Comment

By CARL DREHER

EFORE

broadcasting appeared to amuse
and vex the world, radio engineers were
concerned with the power of wireless
These, in 1916 and
telegraph transmitters.
thereabouts, were mainly of the spark type,
consisting essentially of a motor generator feedI

in

the supply circuits,
terest to the user.

When

cillating

damped

verting high tension direct current into radio

terms of energy input to the primary of the stepup transformer. The most popular size of set

about 60 per
cent.
Thus the power delivered by the oscillators to the antenna is about f of that received

circuit, and so ultimately produced
high frequency oscillations in a radiating
Such sets, in America, were rated in
antenna.

for ship-to-shore

on

to

got

at 2 kilowatts

Possibly 15 per cent, of this
the antenna, which therefore

basis.

this

energy

work was rated

received something in the neighborhood of 300
watts of radio frequency power. The set designers of that day preferred to talk about input
to the transformer, for one reason

which was obvious

by the heating element. In such
power consumption, which determines
the operating expense, as well as the effect on
cases, the

Drawings by Stuart Hay

Eckersley speaks of a "standard"
he means the British standard, of
course.
The British rate their sets on the basis
of power delivered to the plates of the oscillators.
As tubes now go, their efficiency in con-

ing 50o-cycle alternating current to a high tension transformer, which charged a condenser in
connection with a suitable spark gap and os-

absorbed

i|-kw.

an arbitrary power level chosen for illustration
only, and considerably below the full power and
rating of the station.
Fig. I will aid the reader
in following the energy transformations involved.
start with the rectifier, which consists of 12 tubes fed from an a. c. source, suitable

We

is

alternating voltages being applied to plates and
filaments.
The first wattmeter, Wi, reads 135
kw. The output of the rectifier is about 1 1

working in the other direction,
we multiply the output of the oscillators by

by the
if

To show how the power varies, we may analyse
the actual conditions in one modern station at

set,

frequency oscillating energy

plates, or

it we get the high tension input.
It follows that
to convert the power of an American station to

the

British standard,

factor of

1.5,

while

if

corresponding to
This high tension
power is split equally between the oscillator and
modulator frames of the set. Thus, W2 being
102 kw., W3 and W4 will each equal 51
kw. As W3 is the plate input of the

amperes

d.

c.

102 kw. on

we must multiply by a
we wish to rate British

the greater ease of

measuring power at a commercial frequency and low voltage, and for another
reason which their self-esteem probably

more impresand did not illuminate

ican

sive than 300,

for

thoroughness which has given
various emotions in other peoples, were already rating their radio
transmitters in terms of radio-frequency
power in the antenna "Turm-Kraft," as they
called
which, literally translated, means
it,
"Tower-Power." When a German said he had a

iments

25O-watt radio set, he meant that it could put
In
that much energy into a suitable antenna.
the United States, when radio telephony came
this basis of

Practice in this regard
over the world, however.

transmitters.

is

grading
not uni-

form all
This is pointed out by Capt. P. P. Eckersley,
Chief Engineer of the British Broadcasting
Company, in an article on "Power: a Vexed
Question," in the Radio Supplement (London)

March

Eckersley gives the following
table for a "Standard if Kilowatt Set":
for

Low Tension D C

to

own, we adopted

5th.

Point of

Power

Used by

Measurement
Total high tension
input to set from
transformers

Some Continental
organizations.

1.5

British

and

all

members of the
Geneva Bureau

valves

for

comparison

purposes.

Power to

aerial

I

.o

and
American
some Continental.

Meter-amperes

American practice we must
power by 0.66.
To me the American-German method of expressing power seems more logical. The output is what counts. The ultimate output

stations according to
multiply the nominal

(radiated energy)

is

very

difficult

to ascertain,

we

are unable to follow the really scientific
procedure of expressing the power of the station

thus

terms of that quantity. The next best thing
work in terms of radio-frequency power in
the antenna. The antenna current may be
measured with reasonable accuracy, and the
in

is

to

resistance of the antenna at a given frequency is
likewise determinable.
The power equals the

square of the current multiplied by the resistIf
ance a law not confined to antennas.
telephone stations are to be rated by power at
the antenna power seems the most rational
If we are to stop at any
figure to be chosen.
point ahead of the antenna, the total input to
is just as pertinent as the high tension input to the oscillators, and will please the
In the
press agent of the station much more.

the rectifiers

Power to anodes
of oscillating

FIG.

all,

6 kw.

300

power rating of the transmitter
the illustrative output power we

taken into account.
modulators require

that

tactless

its

volts,

side.

have chosen.
Another factor,

the miserable over-all efficiency of the
transmitter too unsparingly.

into

9300

ing 66 per cent, efficiency, the oscillators
deliver 33.6 kw. of radio-frequency
energy (W'5). This would be the Amer-

that 2000 watts sounded

rise

at

the d.c.

oscillators, the British rating of the set
at this level would be 51 kw.
Assum-

did not allow into the upper stories of
the fact
their consciousness very often

The Germans, however, with

the chief quantity of in-

is

Governments and
scientific bodies

above

table, the 6 kw. rating is just as defensible as the 1.5 kw. rating, and perhaps more so,
for there is some warrant for expressing the

power of a machine

terms of the total input,
when the output is in a form not readily measured.
For example, we talk about a o.j-kw.
in

electric heater or flat-iron, this being the

power

1

however,

must be

The oscillators and
filament

current,

which in this case is in the form of d.c.
Each tube takes 45 amperes at 15 volts,
or 0.675 kw.
If eight oscillators and 12
modulators are used, the former absorb 5.4 kw.
and the latter 8.1 kw. for filament heating alone.

The

total

power consumption of the

set

is

135

kw.,a.c.and 13.5 kw., d.c., adding up to a total of
The mean r. f. power delivered to the
148.5 kw.
antenna is 33 kw., an approximate power efficiency, overall and for this particular adjustment, of
20 percent. Of course we must take intoaccount,
in comparing this figure with efficiencies of other

we require at least as much energy to modulate the carrier as to produce it in
the first place (Technical Operation of BroadModulation. July, 1926.
casting Stations.
7.
RADIO BROADCAST). Another element which
prevents the over-all efficiency of even the best
modern radio transmitters from attaining a more
machines, that

respectable level

is

the fact that several units

must function in tandem, owing to the peculiar
nature of the machine as a whole. The rectifier
has an efficiency of about 75 per cent., and the
oscillator of 65 per cent., which are middling
good performances

in the field of

energy trans-

Taken together, however, they
drop somewhat below 50 per cent. Then when
we add the burden of filament heating, and the
formation.

large energy consumption of the modulator, we
ruin the efficiency of the transmitter considered

But to conas simply an energy transformer.
It is as
sider it in this way alone is meaningless.
much as to say that a beautiful and healthy

RADIO BROADCAST
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woman
mover.

is

useless because she

We

rate such a

is

a poor piano
her physical

woman by

beauty; we rate a modern radio telephone transmitter by its acoustic beauty, i. e. fidelity of reEfficiency in the narrow sense is
production.
allowed to go hang, very properly.
However, as energy is sacrificed apparently so
recklessly in the best broadcasting stations,
that is the more reason for not rating them at
any intermediate stage, when the question of

range and power

is

being considered.

If

power

ratings in radio are to be made uniform internationally, therefore, the radio-frequency power

delivered to the antenna would seem to be the

most valid basis of comparison.
Those readers who are interested

in the

amperes product as an expression of the

meter-

effective

range of stations, are referred to the article in

this outline that the original paper is of value to
a reader, the best thing he can do, whenever
possible, is to get a copy of the complete paper

A

and keep

it in his technical library.
very
useful collection of technical data can be built

up from such small beginnings, and at a trifling
We have no desire
cost compared to its value.
to interfere, however slightly, with the circulation of such invaluable media as the journals
of the American Institute of Electrical Engineers
and the Institute of Radio Engineers; on the
contrary, we continually urge all technical
broadcasters to join these organizations and to
obtain their publications and reports with the
In accordance
other benefits of membership.
with this policy, our general practice here will
be to abstract papers a few years old, whose
contents might otherwise be lost as far as the

department on "Computing How Far a
Radio Station Can Be Heard," in the June, 1925,
RADIO BROADCAST. This factor takes the
radiating qualities of the antenna into account,
and is hence a step in advance of power ratings
Even then, however,
in terms of mere watts.
we must consider percentage modulation, as
Captain Eckersley points out, and as yet no one
has worked out a rigid formula including this
variable.
Practically, as probably most stations
run their modulation around 80 per cent, peaks,
this factor cancels out in many instances, leaving
meter-amperes or watts in the antenna as a
valid basis of comparison between transmitters
the frequency of which does not differ too widely.

average broadcaster is concerned, where the
and valuable.
remains
material
pertinent
Recent papers will be abstracted only under

Abstracts of Technical Articles

telephone circuit, and the power relations exist-

this

exceptional circumstances.

ABSTRACT OF "APPLICATIONS OF LONG DISTANCE
TELEPHONY ON THE PACIFIC COAST," by
H.

W.

Hitchcock.

Institute oj Electrical

No.

12,

American
Engineers, Vol. XL1I,

Journal

oj'the

December, 1923.

Wire telephony is almost as important to the
broadcaster as the radio portion of his activities,
and a partial outline of the above paper is
presented because it contains a valuable description of one very variegated long distance toil
ing therein.

with
be included

in

this
this

BEGINNING

issue,

there will

department

abs-

tracts on acoustics,
telephony, public
address systems, broadcasting, and related subjects, where these papers have appeared in
periodicals not readily accessible to some broadA few words are in order as to the purcasters.

An
pose and limitations of these abstracts.
abstract is not a substitute for the original
article.
The abstract is an outline of the contents of a paper,

no more.

If it

appears from

The circuit in question runs approximately
north and south through California, Oregon, and
Washington as one of the "backbone routes"
The diagram (Fig. 2) shows the
in this region.
various repeater stations between the terminals
(Avalon, California, and Deer Park, Washington), the distances, type of line and method of

transmission

submarine, underground,
(cable
open wire; with voice and carrier
frequency transmission) and the power levels

or

aerial;

along the entire circuit.

The

latter

data are of

AUGUST,

most interest to the broadcaster, since he can
compare the power levels along the wire circuit
with the power levels in his own equipment.
The fundamental difference, of course, is that the
wire telephone people do their amplifying in
moderate increments at convenient distances
line, while in radio (excluding possible
radio relay systems) we have no choice but to
amplify on a grand scale at the beginning and
end of the circuit only, with nothing but attenua-

along the

tion in between.

The speech
on

Catalina

is

assumed

Island.

to originate at Avalon,

The

transmitter

about

1000

changes to a 25-kilocycle carrier current transmission over No. 12 gauge open wire, which
takes it up to San Francisco, where there are
again some submarine and underground sections

On the return
crossing the bay and in the city.
to Oakland the carrier frequency becomes 10
kilocycles over No. 8 wire, which is sustained all
the way to Portland, where the carrier is dis-

carded and the speech travels the rest of the
route at audio frequency over a phantom and
open wire circuit.

There are voice-frequency line repeaters at
San Pedro and Walla Walla. Seven carrierfrequency amplifier stations are shown. There
are also voice-frequency cord circuit repeaters at
Los Angeles where the change is made from the

cable to the 2;-kc. carrier system, at San
Francisco, to join the 2j-kc. to the lo-kc. carrier
circuits, and at Portland, where the transition
In all there
to audio frequency is again made.
toll

some 15 repeaters on the stretch of 1622
These repeaters keep the power
physical miles.
between a maximum of 1000 microwatts and a

are

minimum

somewhat

below
microwatt.
agency the over-all equivalent of
this telephone circuit, running north and south
practically the length of the United States, is
reduced to 25 telephone miles, 4 microwatts
being delivered to the instrument at Deer Park.

Through

i

this

_J

WALLA WALLA

2

there

microwatts of speech
energy to the line, which starts with a submarine
cable to San Pedro on the mainland, followed by
a stretch of aerial and underground cable, loaded.
At Los Angeles this straight audio system

delivers

AVALON-DEER PARK CIRCUIT DIAGRAM

FIG.

1926

SPOKANE

OPERATING PUBLIC ADDRESS SYSTEMS

AUGUST,

That is, by means of the vacuum tube amplifier,
a telephone circuit covering 1600 miles of territory is reduced, electrically to a standard transmitter and receiver connected by a 25-mile
stretch of standard cable, and one can talk
with the same ease over the one as the other.
Hitchcock's comments on the power relations
are illuminating and are quoted in full:
Consider the conditions at a time when the
power delivered to the line in question by the
Avalon telephone is 1000 microwatts. The overall circuit efficiency is about 0.4 per cent. (25
mile equivalent) so that four microwatts are
Were
delivered to the Deer Park instrument.
the cord circuit repeaters omitted, the power
transmitted would be reduced to 0.02 microShould all the repeaters, including those
watts.
in the carrier systems, be omitted, the received
power would be 1.3 x 10-16 microwatts.
Not only is it necessary to maintain a certain
over-all efficiency, but it is also required that the
power be kept within certain upper and lower
Should the
limits at all points along the way.
voice currents become too great, overloading
of the repeater tubes accompanied by distortion
If the current
of the speech waves will occur.
becomes too weak, the circuit will be noisy or
experience excessive crosstalk from other lines.
These upper and lower limits make it necessary
to amplify the current at regular and fairly freis done in the circuit shown.
the amplification to be effected at the
Were
receiving end, the noise and crosstalk would
In
completely drown out the speech current.
case the amplification were all applied at the
sending end, the speech input power would have
Such a
to be about thirty billion kilowatts.
mode of operation is of course impossible.

quent intervals as

feed

the twelve million telephone receivers
system at a level slightly above that

all

in the Bell

This prodiusually considered commercial.
prodigious by acoustic
gious volume of energy
standards, where, owing to the sensitiveness of
the human ear, a little energy goes a long way
is

required only for the largest audiences, parFor ordinary purposes, a
outdoors.

ticularly

"Medium Power Amplifier" with about one-tenth
the output, or four watts electrical voice frequency energy, is provided. These power
amplifiers generally use a push-pull arrangement

of

power tubes, two being provided for the
size and four (two in parallel on

medium power

each side of the push-pull circuit) for the high
power or 4O-watt size. The tubes used in such
if

amplifiers,

oscillating

at

radio

frequency,

would be rated at outputs of the order of 50 and
250 watts, and the plate voltages for public
address work range up to about 1000 volts.
The speech input amplifier which precedes the
power stage runs on 350 volts or lower, and its
maximum output, under half a watt, is suitable
either for feeding the
to a line.
Thus, if it

power stage or
is

for transfer

desired to feed a broad-
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as good as the speech input to the microphones.
Furthermore, if the public address system is in a

singing condition, or on the verge thereof, its
will interfere with or distort the input

output

to the broadcast microphones.
In self-protection the operators of the public address system
shield their own input from the projectors,
and, as the two sets of microphones are normally
side by side, the broadcaster is protected at the

must

same

In practice, however, a preliminary
both systems in simultaneous operation
is by no means to be neglected.
A broadcasting station may also interfere
with a nearby public address installation by

time.

test of

sending

radio

frequency

into

the

latter.

If

rectified in the amplifiers, this pick-up may end
up as audio frequency in sufficient quantity to

be audible

in the projectors.

The remedy

to

is

provide radio frequency traps at a few strategic
This measure will be discussed in a
points.
later issue in an article on the general topic of
protection against extraneous radio frequency
pick-up,

which is sometimes quite serious in
where many broadcasting stations are

large cities

crowded together.

casting station or chain from a public address
system, the proper point at which to tap off is
If connected
the output of this first amplifier.
to a line, the amplifier must be terminated in a

Ducks and Broadcasters
YOU

observe the expression of a

live

duck,

according to
the usual method of matching impedances, in a
ratio of about 5000 ohms on the amplifier side
lo about 250 on the line side.
For a medium size hall of the order of sixty
by forty by twenty feet, adequate public address
service may be provided with one stage of power
amplification following an ordinary field ampli-

you will note that he looks exceedingly alert
IFand stupid at the same time. This complication arises from the fact that the duck's characteristics fall into two divisions.
Under the first
he seeks food.
When in the water his search is
When on land, the duck
necessarily aqueous.
stretches his serpentine neck in all directions
with short, jerky movements, and his beak quiv-

Such an amplifier
broadcasting.
the "Speech Input Amplifier"
partially described above, with a maximum
voltage amplification of the order of 3000, a

He hopes he may catch a fly.
ers expectantly.
In this endeavor all his energies are engaged,

"gain," in telephone terminology, of 75 miles.
This is fed from the usual 373-W carbon trans-

a

CERTAIN

to a broadcast engineer

consist of a single
tube, 7.5 watts oscillator rating, with 400 volts
on the plate, the tube being biased to draw a

all

Technical Operation of Broadcasting Stations
S.

A

Public Address Systems

municipality which undertook
the job of running a broadcasting station
placed on its civil service list, in addition

and operators, two pub-

address operators. This was not illogical.
The two jobs have much in common. In fact,
right up to the radio frequency circuits, a public
address system, with the horns omitted, is
lic

from

suitable

step-down

used

fier

in

similar

is

mitter.

transformer,

to

The power

stage

may

plate current of 25 milliampers at this voltage,
and feeding a cone loud speaker through a

suitable transformer (probably 1:1) to keep the
d. c. out of the loud speaker windings.

The main

difficulty to be

broadcasting
station.
They diverge at the point where the
one set of audio amplifiers modulates a carrier
and the other set is turned onto a battery of

guarded against in
operation of loud speaking systems is acoustic
coupling between the projectors and the microThis acoustic feed-back results in
phone.

loud speakers to convert their energy back into
acoustic form.
Both systems start with a high
Their acoustic and pickquality microphone.

audio-frequency howling, if the coupling is close
enough, or in distortion and loss of high fre-

And, when the two

are used simultaneously in the same place or
neighborhood, interactions may occur which

usual solution of the problem is to mount the
loud speakers so that the sound they emit will
not reach the microphone in any great degree.

must

This

scarcely

distinguishable

up problems

be

are similar.

taken

into

a

account.

Broadcasters,

know something about public
address systems, how to connect them with their
own equipment, and how to avoid deleterious
therefore, should

effects

The

from them
usual

in

public

system

consists

of microphones, generally of the carbon type
and identical with those used in broadcasting, a

''speech input" amplifier of about three stages,
and a power amplifier which comes in several
sizes,

units.

and feeds the projectors or loud speaker
The "High Power Amplifier" size will

deliver as

much

as 40 watts of electrical speech

energy, which, assuming one per cent, efficiency
in the loud speakers, may be converted into 4

watts of acoustic energy, or about four times the
maximum sound emission of a hundred-man
Or, to use the comparison
of Green and Maxfield, whose complete paper
on the public address art will be abstracted in a

symphony

later

orchestra.

issue,

this

4O-watt-output

at points

below

this.

The

ities of

vivacity which he exhibits in

his

search

I

same jerky

activity and a considerable degree of
adaptability in one direction; the rest is silence,
if one wishes to be charitable.
They vibrate
from one thing to another, giving the impression

of remarkable tfriskness, but in a short time you
discover that they really have no idea of what

they are doing. There is no coherence to their
movements; they simply jump around. They
know a little about a number of things, but they

know nothing thoroughly, and at bottom they
They are noisy and restless.

are simply stupid.

is
usually accomplished
by placing the
horns or cones well above

the microphone position,
slightly in front, so

machine

will

that the microphone lies
in
the lee of

somewhat

the loud speaker emission.
Frequently, in the business of broadcasting ban-

quets and other functions,
a broadcast and public
address pick-up work side

by side and
dently.

indepen-

In such cases the

broadcaster wants to pick
as little of the public
address acoustic output as
possible, because it stands
to reason that the quality
ot the latter will not be

for

In short,
nourishment, the duck looks stupid.
he is only a duck.
do not wish to insult the profession which I
grace in company with other precious jewels,
but some broadcasters and hangers-on of broadcasting remind me of ducks.
They exhibit the

and

other instances.
address

quency components

The other qualalert.
the duck's character, are found to be of
low order. Hence, aside from the limited

and hence the fowl looks

up

"SOME BROADCASTERS REMIND ME OF DUCKS
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This gives them the same restricted expression
of alertness which we see on the duck, and for the
rest

they look

like

half-wits,

which they

are.

Heaven send the day when some hard working
and

sensible

tried

broadcaster,

beyond

en-

throw one of them downstairs
and scare the rest out of the studios.

durance,

will

Radio Takes Us Back to Nature
ago Professor Morecroft
that

the

suggested
AWHILE
undertake an investigation
cally

ironi-

illusion.

regulation would not
might give some body of

By "us"

I

mean
and

but

nevertheless profoundly natural.
It
In the last analysis everything is natural.
It is,

is

it

does not matter whether it is a nasturtium seed
just pushing its green stem out of the earth, or a
revolving piece of iron with wire wound around
it.

Furthermore, radio

unique among ma-

is

two mechanisms

It therefore
separated by a natural medium.
includes a cross section of both kinds of natural
behavior, that of the machine and that of the
atmosphere and the forces of space. At present

The

public, excluding engineers

Is not radio a highly artificial thing,
the last of a series of mechanistic developments?

chines, in that

work, to be sure, but it
regulators comfort, not to speak of a possible
of
income. There are
precedents.
plenty
Everybody knows that nature cannot be regulated, that we can only follow her laws, which are
immutable, although our understanding of those
Yet we conlaws is by no means immutable.
stantly act as if Nature could be chucked under
the chin and cajoled into giving us what we want.
Radio may have some effect in curing us of
this

Nature?

Government

celestial bodies?

not, indeed?

must come to terms with Nature early in their
But, some
careers, if they are to hold their jobs.
one will say, how can radio bring us back to

to determine

the causes of poor radio reception last winter,
with a view to preventing a recurrence of the
atmospheric phenomena which prostrated so
many DX fiends. A law would in due course be
promulgated, forbidding the sun to break out in
spots every eleven years and thus giving the
earth's magnetic field the D. T.'s and raising
hob with the propagation of the precious broadAbout everything else has been
casting waves.
regulated, so why not the atmosphere and the

Why

AUGUST,

the

general

scientists,

who

we have more

it

consists of

control

(i. e.,

we know

better

how

conform to the natural laws) of the machine.
We have considerable control over what we
broadcast and what we receive after we receive
it
but between the two the carrier and its side
bands frequently get a terrific mauling, and as
yet our brand of law and order has not been
to

introduced into the reaches of space through
which the waves must travel.
What will be the effect of all this on the average citizen with his radio set? On some the
effect will be nil.
They want to get music or
baseball scores out of their sets; if anything interferes with that reasonable purpose they swear,

turn off the filaments, and go to the movies.
But other BCL's are of a more inquiring disposi-

They want to know why stations fade,
the quality of reproduction is not as good
from a station two thousand miles away as from
the local two miles away, why the six uv-2OiA's
tion.

why

went up the

flue

when

the B-battery lead touched
rheostat.
the
filament
Such questions are rather

For once the

a novelty.

man

in

participates

perhaps he will become passive
again, and radio sets will be exactly like vacuum
cleaners or fountain pens.
That day is not yet
on us. That radio can be divested of all romperfected,

ance and uncertainty also seems doubtful.
Rather it seems to me that it partakes of the
nature of travel, which always contains something potentially exhilarating and uncertain.
These elements in radio are valuable in two

ways: as a mental discipline and as something
which tends to heighten interest in life. The
second has been outlined above. The first is
It has been pointed out
equally important.
by many observers ahead of their age, such as
Bertrand Russell, that it is of the utmost importance that people should not harbor views
for which there is no definite evidence.
Actually, very few people think at all in the proper
sense of the word.
They merely employ a sort
of association that passes for logic, in the endeavor to satisfy shifting emotional states.
scientists, engineers, some lawyers, judges,
writers, business men, and administrators really

Only

think professionally, and then only in their
This distrust of reason
special fields, as a rule.
costs us dear.
Since we have made the world so

by introducing machinery and
thereby greatly increasing its population, it is of
the utmost importance that we learn to act more
The direct intellectual content of
reasonably.
But it has introduced
radio, as yet, is not high.
a considerable body of people to the inside of the
world which sustains them, in a form which they
do not take for granted, like the weather or the
8.18 into town.
Perhaps the effect will be
beneficial.
We must wait and see. If it does
nothing more than to teach people what legislation can not do
to return to Professor Morecroft's satirical observation
it will be worth its
complicated,

upkeep on that score alone.

the

A

life around him,
instead of leaving the running of it to specialists.

machine

Take

the city dweller, for
He is out of
example.

touch with the

life

of the

which he sees
two weeks each

country,

about

He utilizes the conveniences of city life

year.

around him, without wondering about it, letting it
stir his
imagination, or
trying to find out how it
Does the traveler

works.
in the

the

subway think about
circuit

oil

breakers

and the rotary converters
in the sub-stations? Does
he consider how

his

food

how
many days he would
reaches him, and in
starve

if

the distribution

cracked? Does
he read a book about his

system
machine

switching

tele-

phone? Probably he does
none of these things.
There is something curiously numbing about

modern

life.

Everything
is done for one, for money,
down to one's very amusements.
Radio in its early
stages

is

opposite,

A LAW WOULD BE PROMULGATED, FORBIDDING THE SUN TO BREAK OUT IN SPOTS"

a

step
and, I

in the

think,

The
healthy direction.
passive recipient becomes a participant.
Of

course,

when

1926

radio

is

Question of Phraseology
the British announcers the use of

the form,

AMONG

"London

calling,"

and

similar

phrases remains very common. To such
an extent is broadcasting still dominated by its
Could anything be
parent, radio telegraphy.

more inept? "Calling" whom, or what? Does
one "call" the audience between arias at the
opera, or between numbers at a song recital?
If it is necessary to announce call letters or to
give the origin of a radio concert, the simple
mention of the letters, or the sentence "This
"
."
is
or "You are listening to
,

...

is

surely

.

more appropriate.

In

radio

.

tele-

graphy, where one calls a specific station by the
repetition of its designated signal, followed by
one's signature, the use of the term "calling"
In broadcasting it is, at best,
has some sense.
an unintelligent adaptation.
There are plenty of such fossils in the broadIn the United States, at least, at
casting art.
this writing, the law under which all radio activities,

including broadcasting, are carried on, is
old.
It has little more

some fourteen years

valid applicability to broadcasting than a city
ordinance prohibiting sweeping sidewalks after

The Secretary of
eight o'clock in the morning.
has been able to carry on his adminis-

Commerce

by extending his authorby common consent, beyond the patent
limitations of the law. Under the circumstances,

trative functions only
ity,

can hardly be expected that the phraseology
radio broadcasting should not also show
traces of a past epoch.
One broadcasting station boasts of a stronger
it

of

"signal" than another in some locality. To
"signal" is to communicate by signs or symbols.
Direct transmission of speech and music is not
signalling.
Again the regression to the tele-

AUGUST,

SHOULD SOS TRAFFIC BE EXEMPT FROM SECRECY?
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The announcer "signs off," and
level.
Then
asks the radio audience to "stand by."
is
the
there
"broadcasting direct
phrase,
graph

used
from
by field announcers. The
"direct" is totally unnecessary. Originally the
custom was to say, "by direct wire," when the
use of telephone lines in connection with broadcasting stations was still a novelty,
broadcasters could not refrain from

and the

about their new achievement.

tried

boasting

They

to

emphasize that their wires did not run promiscuously all over town like the pairs rented by
telephone subscribers for 3.50 a month, but
proceeded

virtuously

and exclusively to the

point of broadcasting.
our radio phrases spring.

From such

Power and Code
Interference

ship-to-shore
PROGRESSIVE
radio companies
are rapidly discarding
spark transmitters in

favor of

c.w.

sets,

principally of the tube

But this takes
type.
time, and the immediate elimination
of

origins

spark transmitters in
the marine band is
out of the question,
hopeful radio critics

of the article on the above topic
in the May, 1926, issue will be interested

notwithstanding.

from the

good thing if the letter
printed below could
be put into the hands

SOS

Publicity

READERS
the following communication
in

Commissioner of Navigation,

Department of

Commerce:

"The Bureau

has your letter asking an expression of the opinion of this office on the subject of sos publicity.

"You

no doubt familiar with our radio
laws and regulations and also the International
Convention. The igth regulation under Section 4 of the Act of August 13, 1912, provides a
are

penalty for divulging or publishing the contents
is addressed to someone.
Radio distress messages are not usually addressed to anyone in particular though there are
times when a vessel in distress does address some
particular ship, but this is rather an exception
than a rule. "Article 2 of the St. Petersburg
of a message which

Convention of 1875 which is made a part of the
London Convention referred to in Article 17,
provides that the high contracting parties bind
themselves to take all the necessary measures
for the purpose of insuring the secrecy of the
correspondence and its safe transmission.

No

made in either case to sos calls.
reasons can probably be offered why
the sos call should not be considered secret and
equally good reasons can no doubt be offered
why they should be considered secret.
"It is believed that you desired to have the
reference

is

"Good

argument against the secrecy of distress calls.
Therefore one of the arguments advanced is
furnished you which is as follows:
"
It sometimes happens that a vessel sends out
a distress call when the people on board are not
in immediate or actual danger of loss of life.
Publishing information that the vessel
tress causes

of relatives

is in

dis-

undue alarm and worry on the part
ashore who have not an opportunity

know how they can get the correct information as to the seriousness of the accident or
the extent of the danger.
"Taking the other side of it, if secrecy is
carried too far, it might cause some inexperienced
operator to withhold information which might
be helpful in connection with saving the vessel."
D. B. CARSON
or do not

Commissioner of Navigation,
Department of Commerce.

r

1
|

|

Hence

it

would be a

"RADIO

is

LIKE TRAVEL, ALWAYS CONTAINING

SOMETHING

of every spark transmitter operator in the

It
is
country.
taken from World Wide Wireless, now the
Wireless Age, the house organ of the Radio
Corporation of America, and is addressed
to Mr. J. B. Duffy, the superintendent of
the Eastern Division of the Marine De-

EXHILARATING AND UNCERTAIN"
two amperes

in the aerial,

and reported us loud.

Transmitter, Marconi P-4.

H. L. CRANDALL.
Radio Operator, SS City of Montgomery.

The City of Montgomery was about 1 100
miles distant from Port Arthur, Texas,

partment of that company.

which Mr. Crandall worked on one-quarter
kilowatt, or about
one-eighth of his

Below is a list of stations worked on extremely
low power during this past voyage.
I
have
been interested in determining the amount of
power necessary to insure satisfactory communication, and am more than convinced that
coastwise vessels fitted with spark are using
too much power.
The 6oo-wave on full 2 kw.

available power; while the distances covered on one-tenth kilowatt, or one-twenti-

is

bound

to overlap the broadcast waves, par-

ticularly when the vessel is ten or fifteen miles
from shore.
I
have heard several complaints

Coastinterfering with programs.
wise vessels, as you know, often go as close as
ten miles to large cities, viz. Charleston, Jackof spark

still

sonville, etc.,
is

bound

and

their use of unnecessary

power

to cause disturbance.

From the following achievement it becomes
evident that the use of a fraction of the maximum
power rating

May

is all

that

is

necessary.

ask you to have this list printed in
World Wide Wireless in order that it may reach
RCA operators, and cause them to cut down

STATION

marine sets are excessive
one of the characteristics

is

that the power
communicate over a given
varies enormously.
The work
done by this operator shows the small
amount of energy required under favorable
conditions.
Under other conditions, the
of

radio

required
distance

transmission

to

kw. might be none too high for
much less than those covered.
Heavy static, an sos, and any number
of other situations the radio man knows,
may demand the full power available.
full

2

(Incidentally, the use of

?

WORKED

proving that
in power.
It

ranges

I

power when possible

eth of the available power, varied between
300 and 600 miles, roughly. This is
admirable work with a spark set.
These figures should not be taken as

POWER

RADIATION SIGNALS

WPA, Port Arthur, Tex. o.25kw.
o. 10
wsc, Tuckerton, N. J.
o. 10
WIM, Chatham, Mass.
WSA, Easthampton,
N. Y.
o.io
Time, about midnight.

Our

required

for

reception

minimum power
also

facilitates

2

marine communication, and has been urged
for years past on this basis alone.)
The

2

point

5

amps.

QSA

2

position about

30 miles south Hatteras.

At ten o'clock in daylight, Savannah was
worked about 200 miles on one-quarter kilowatt,

is,

however, that the output of sets

made

variable in order to meet varying
conditions
and too many
effectively,
is

operators, through sheer indifference, run
their transmitters full blast everywhere

and always. To these muddlers the men
on the City of Montgomery present a wel-

come

contrast.

entire contents of Radio Broadcast are fully protected by
Editors of periodicals and others are reminded that no
copyright.
part or any article, including circuit diagrams or other illustrations
can be reprinted without the express permission of the Editor. Those
wishing to use all or any part of an article appearing in this magazine
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How
Radio Fan
A

Well-Known Electrical Formula How
Be
May
Applied for Determining the Size of Rheostats or Voltage
Across
a Resistance, Etc. The Use of the Accompanying Tables
Drop
Simple Explanation of

this

it

HOMER

By
NE

hundred years ago, George

Ohm,

German

a

physicist,

found that an increase

the

in

DAVIS

S.

from the chart by drawing a

line

from

0.0003 amperes through 100,000 ohms until
it intersects the
voltage scale, indicating a

voltage applied to a conductor
caused a directly proportional increase in
the flow of current.
Now known as

Ohm's Law,
portant

this

principles

expressed

is

one of the most imof

electricity,

as

mathematically

E stands for pressure, exerted

and

^=R

is

where

by the battery

or other energy source, in volts, i the current in amperes, and R the resistance in

ohms.

This rule applies to each separate
portion of an electric circuit as well as to
the circuit as a whole.

The home experimenter will find many
Ohm's Law; estimating rheostat

uses for

sizes,
battery drain through potentiometers or voltmeters, voltage drop across
instruments in the plate circuit, etc., are
some of the uses to which this law may be
employed. To avoid the mathematical calculations involved in using it, the two align-

ment charts accompanying

this article

Of the three quantities, voltage, current,
and resistance, two must be known in
order to use the charts; the latter consist
of three parallel scales of these quantities.
Simply draw a straight line between the

extended

at

which

this

necessary, intersects the
third scale, marks the value of the unknown. Working out two or three exline,

amples

if

will better illustrate this

procedure.
To find the filament resistance of the
uv-i99 tube when lighted, draw a line,
on chart A from the filament voltage,
3 volts, to the value of the current consumption, 0.06 amperes; this line crosses the

middle scale at

50, the resistance in ohms.
Again, suppose a 2oo-ohm potentiometer is
connected across the filament leads of a re-

ceiver using 5-volt tubes.
A line between
5 on the voltage scale and 200 on the resistscale, when extended, will meet the
current scale at 0.025, tne drain in amperes
on the A battery. To take still another

ance

case; a milliammeter in the plate circuit
of one of the tubes of a
resistance-coupled

amplifier reads 0.3 ma., using a 100,000coupling resistor; the loss in plate

ohm

voltage across the resistor

may

be found

=

r

Where

= Rheostat resistance

r

E = Battery voltage

EI= Filament terminal voltage
I = Filament amperes

have

been prepared; one applies to Ohm's Law itself, while the other is a special chart for
determining the size of rheostat required
for any combination of filament control.

two known values; the point

B

Example

:

r

*

*(H)

(25)

= 4 Ohms

AN OHM'S LAW EXAMPLE
Without the aid

of the charts, to find the resistance value of a unit as in r above, would involve
the actual use of the formula with its attendant

mathematical calculations. The battery voltage,
the tube filament resistance and the filament
current are usually known; from these values
it

is

possible to calculate the

drop of 30

volts.

Other applications of

this chart should suggest

experimenter.

TYPE

unknown

themselves to the

NEW
APPARATUS

Recent Additions

to the

Radio

Market WHich Have Come to
the Radio Broadcast Laboratory for Our Examination and
Approval

How

Loud Speaker Design Has Brought
Well-Nigh Perfect Acoustical Reproduction The Electrical
Phonograph Allows the Perfect Combination With Radio
the

Improvement

By A.

in

F.

VAN DYCK

Development Engineer, Radio Corporation of America

INGE

our subject is Modern Radio,
is no need to discuss radio as
it has been in the past, and I shall
refrain from the usual tracing of growth
of the art from the beginning, in the belief
that all of you are familiar with the milestones of radio progress.
be
It would
possible to start with a description of
Marconi's work, or even that of Hertz, or
Maxwell, and continue right up to that of,
say, Graham McNamee, but so much is
happening in radio current events that we
must, and can afford to, confine attention
to the present day.
My remarks at first
|

there

be very general and will probably seem
very simple to Radio Club members, but
there are a few fundamentals which it is
well to recall once in a while so that we will
not lose sight of the radio picture as a whole.
Radio broadcasting here requires most
attention, of all the branches of radio, but
I should like to mention the other branches
briefly, for the sake of completeness, and
will

channels to nearly every important coun-

The importance

try.

of

this

service

is

International trade and
quite obvious.
international goodwill follow the courses

communication, wax and increase in
with the enlargement of the contacts
afforded by communication. The service

of

effect

afforded by radio in this field
improving, not only in the

is

steadily
number of

channels existing, but in speed of operation,
and various other technical respects.
Transoceanic radio telephony is not yet

ready for public service use.

and

Experiment-

technique are
proceeding with great promise, but it is too
early to see definitely the degree of success
which this service may have, or the degree
of usefulness which such service would
ing

development

of

transoceanic radio telegraphy,
channels to South America,
Central America, and Europe, have been
added during the past year (1925). Channels to the Orient are being studied.
Very

have if technically satisfactory.
Marine radio telegraphy, that is, ship-toshore communication, which is the oldest
branch of radio, has improved steadily,
and the ship service has reached a degree
of speed, distance, and reliability which is
quite remarkable, but which is accepted
without remark or surprise, for this branch
has long been considered an established
The halo of mystery and
public service.
mysticism which once surrounded the radio
operator at sea is no more, and he is ac-

soon, this country will have radio telegraph

cepted as part of a system of service un-

to give a

full

and true picture of radio

to-

day.
First,

in

additional

derstandable and fully established. There
has been improvement in the apparatus
used in marine radio, and some change in
the frequencies (wavelengths) used, both
of which have lessened the conflict of this
branch with that of broadcasting in respect
to interference.

Navigational radio, that

is,

the use of

radio for the determination of position of
ships at sea, and in general, their safeguarding when near coasts, is being extended in
scope and usefulness. There can be no
doubt that this service will eventually be
the primary and unfailing means by which

may guide their vessels safely
I
besurely, regardless of weather.
lieve it is correct that eighty to ninety
per cent, of sea disasters occur near the
navigators

and

coasts, arising

from ignorance of the true

position of the ships, and it is therefore
obvious that a method of location which is

accurate and faithful at

enormous help

all

times

is

of

to navigation.

It should not be forgotten, in thinking
of these marine uses of radio, that their
interests
are paramount.
Broadcasting

means entertainment and

instruction

to

millions of people, but radio at sea often
means safety of life to hundreds and thou-

sands.

Fortunately

there

serious conflict of interests

has been no
between these

AUGUST,

MUSICAL REPRODUCTION HAS IMPROVED
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and
it is apparent that it has a strong
have a long
healthy constitution, and will
and useful life. Broadcasting has grown
with an amazing rate, as you all know.
Even during the past year its rate of growth
but

has not lessened.

To-day, radio

is

an industry

a public

of a
service, filling a place in the daily lives
of this counof
the
people
large proportion
a sizable percentage of the
try, and of

RADIO BROAD<

vsi

Photograph

device which
people of the earth. Any
extends the range or the power of the major
human senses, and does so with sufficient

A GIANT HORN
Within predetermined

limits, the longer the air

column that is actuated within the walls of a
will be the
horn, the more pleasing to the ear
horn shown here has an
The
delivered.
signal
long air column which gradually

exceptionally
the
increases in width, terminating at the bell of
18 inches
horn, which is some 25 inches wide and

not unduly
Despite its size, this horn is
heavy on account of the composition employed

high.

two branches,
side

by side

in

and they are developing
amity and effectiveness.
RADIO BROADCAST Photograph

THE

PRECOCIOUS
PRODIGY

BROADCASTING
so

RADIO

AN EIGHTEEN-1NCH CONE
Of the seyeral types of loud speaker illustration?
one
accompanying this article, the eighteen-inch
shown above is a distinctive type. The cone
back of convex
proper consists of a front and
is situated the
shape. In an opening in the back
means of a
operating mechanism connected by

the
to broadcasting
radio
the
prodigv of

we come

AND
precocious

This child is* perhaps afflicted
family.
more or less with growing pains at present,

side of the
driving pin, to the apex of the front

cone

needs, desires,

RVDIO BnuADc\-ir Photograph

A TYPICAL HORN
This horn type of loud speaker depends entirely
of air confined
upon the movement of a column
within the walls of the throat and bell of the
horn to cause air vibrations which may be heard.
The driving mechanism is a loud speaker unit
of the conventional magnet and diaphragm type

and preferences.

For ex-

ample, he knows that such vehicles require
fuel, and that the fuel may be gasoline,
Further, in the
steam, or electricity.
is necesgasoline type, he knows that there
a
the
feed
to
fuel
of
motor,
a
system
sary
carburetion system, a fuel ignition
system, a cooling system, a gear system,
He knows
a braking system, and so on.
that there are certain types of body from
fuel

which to choose.

has instant
similarity to the unaided sense,
and widespread usefulness. Radio

appeal
broadcasting is in this category, and hence,
has had the stimulus of ready and increasing public demand.
The nature of radio broadcasting

is

such

that an extraordinary interest in its purely
technical aspects has taken hold of the
Its nature is also so complicated
public.
the most intechnically, since it utilizes
volved electrical relations known to electrical science,

for the

RADIO BROADCAST Phoumraph

A

NEW

THIRTY-SIX INCH CONE

In this instrument are found several of the features which are predominant in the baffle board
The cone
type of loud speaker construction.
or ring of
itself is situated within a wide band
wood which serves as the baffle board. In the

three arms attached to the baffle board
which actuates
support the driving mechanism
the cone by means of a driving pin

rear,

that

layman

it

has been very

difficult

to grasp the subject ade-

its fundamentals
quately, or to separate
from the interesting but non-essential
matters.
To-day, nearly every automobile purchaser and owner understands the theory
of automotive vehicles sufficiently well to

be able to see clearly the differences between the various existent types, and he
has little difficulty in choosing the type

which most nearly meets

his

individual

RAD.O BROADCAST Photograph

A "FREE-EDGE" CONE
loud speaker
is shown a recently developed
are
that employs two concave cones which
The cones are so
of the "free edge" type.
are brought to a
arranged that their apexes
common point at the driving mechanism, prowhat might be termed a "push-pull'

Here

ducing

action

RADIO BROADCAST
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Similarly, in the radio receiver, there are

fundamental considerations which govern
We
design, and determine performance.

must consider

also the radio transmitter,
is the "fuel" of

for the transmitted signal

our radio system. Progress in transmission
has kept pace with that in reception, and
to-day it is true that good transmitters and
good receivers are well matched in charac-

A

teristics.

station

waves

radio telephone transmitting

in

same territory, and partly
by using the same frequencies for different
stations in the

The ether is therefore overThe National Radio Conference
by Secretary of Commerce Hoover

stations.

an installation which sets up
the ether and does so by generat-

crowded.

antenna.

last fall,

is

currents

electrical

ing

quencies without any interference, but even
our great country is not large enough to
permit this duplication on a very large
scale.
At present this country has 578
broadcasting stations, instead of 100, and
this has been arranged partly by dividing
time of operation between two or more

in

its

called

adopted a recommendation that

These currents are alternating back and
forth, thousands or millions of times per
second, and this is the first fundamental
which must be understood. The chief

no additional stations should be licensed,
since more would simply add to the conVarious problems arising from
gestion.
this situation remain to be solved.

characteristic of a transmitting station is
the frequency of these currents, or its wave-

STRENGTH OF SIGNALS AT THE RECEIVER

This frequency of the currents is
length.
also the frequency of the waves sent out in
all directions, and waves of this frequency

of the signals at a reupon the strength of

strength
THE
ceiver depends

the waves reaching

it,

and the strength of

AUGUST,
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of service per station is not economical,
there has come about a general increase in
the power of stations, until now thirty-two
stations

have

have one kilowatt, twenty-five
and two are experi-

five kilowatts,

menting with as much as fifty kilowatts.
It was feared at first by some, that higher
power stations would interfere with other
lower power stations. This was not expected by experts however, and actual experience has demonstrated high-power
stations not only to be harmless, but to
have realized the advantages sought.

Stronger signals, with consequent greater
freedom from interference, from static and
other noises, is a most important improve-

ment in modern radio.
The remaining part of our
which

is

needs

little

radio "fuel,"
the program. This
description because you are

of interest,

is

The enfamiliar with its improvement.
tertainment and instruction provided by

are therefore associated in-

modern

dissolubly with this station.
If other waves
originate
from any other source, hav-

wide broadcastingof nation-

ing

they

become

increased, with consequent
improvement in quality of

entertainment

interlopers,

traveling under the disguise
of our first station and eninto

tering

any

therefore, that every station
should have a frequency all

A summary of modern
radio transmission shows
that high quality programs
are available; transmitting
apparatus, from the micro-

ELECTRICAL
MAGNETIC
PICK-UP

phones to the antenna, has
been refined, and stronger

own. This involves a
radio problem which is perhaps the biggest one in the
I
have said
art to-day.
its

signals are being delivered
to the receivers.

WHAT THE RECEIVER DOES

that each transmitting sta-

2.

requires a frequency
which it can radiate alone
and undisturbed. Actually
tion

to-day by all branches of
about
radio, range from
15,000 cycles to about 15,-

3.

it

power

made

less.

is

Of

which opertransmitter, assuming a perfect transmitter, the more nearly ideal

amplifier, produce plenty of

volume of pleasing quality

is

can not be

broadcasting stations.

sounds.

ated the

is

obvious, by dividing one
million approximately, by ten thousand,
that there is room in the ether for about 100

Therefore

waves of

original sounds

THE PANATROPE
the Brunswick phonograph employing electrical reproduction and amIn this device, a baffle-board speaker, together with a
plification of sound.

This

frequencies required by every radio telephone station is at least 10,000 cycles wide
for reasons which need not be discussed
this figure

traveling electrical
certain kinds into

CONE

REPRODUCER

nearly the reproduced sounds are like the

wave spectrum,

and

PANATROPE

The more

a range of frequencies
about one million cycles wide. The band of

here,

4.

UNIT

000,000 cycles per second. This range
is divided up among the various branches
of radio service, and the part assigned to
broadcasting, and in fact the only part
which can be used satisfactorily for that
purpose at present, lies between about 550,ooo and 1,500,000 cycles. In other words,
there is available for broadcasting, in the
radio

SOceivers.

PANATROPE
AMPLIFIER

The frequencies of
utilized

come

to the reReceivers are
devices which transform

TELEPHONE
JACK

each station requires more
than a single frequency it
needs a band of frequencies,
rather than a single frequency.

WE

RADIO

at

waves which can be

over the

country at large.

receiver

ready to receive that station. It can be seen readily,

the nation-

ally interesting events, has

same frequency,

this

radio,

course,

if

two

the waves depends upon the power of the
transmitter.
Transmitters first used for
broadcasting, had a power of 5 kilowatt,
size transmitter was
standard, being already in use in other
services.
As the quality of broadcast
service improved, it became apparent that
transmitters of this size did not deliver,

mainly because that

at reasonable distance,

sufficiently
other electrical waves

strong to dominate
which also caused responses in
and which originate in various

same

low as ten miles.

same

fre-

is

less

into

for converting electric currents

sounds,

commonly

called

the

loud

speaker.

The pick-up system

is

necessary to in-

When it does
tercept the traveling waves.
The
so, electric voltage is created in it.
necessary to

select

that

tuning system

particular voltage which has the frequency
which is desired, and reject all others.

service really proper and enjoyable. Under
this standard, the average year-round range
five miles,

mechanism

First, a

electrical

It
is
not sufficient, for good
broadcast service, merely to be able to hear
a transmitting station its program must
be clear from all other sounds to make its

of the 5-kilowatt station

parts of receivers are

wave pick-up system, or antenna; second, a tuning system;
third an amplifying system, and fourth, a
four in number.

receivers,

services.

stations were located so far apart geographically that their waves did not reach to the
points, they could use the

waves

the receiver.

The fundamental

than twenty-

and under some conditions

is as
Since such a small area

The antenna

is

has electric currents in it
all the various waves which
pass it, but it is the function of the tuning
system to increase the currents which are
desired, and decrease the currents which
are not desired.
The degree to which it is
capable of doing this determines the ability
of the receiver to avoid interference from
resulting from

AUGUST,
other
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This

stations.

called

is

ability

The amplifying system is necessary
because the currents which are generated
in the antenna and tuning system are
exceedingly small, and must be made larger
before they will be powerful enough to
operate the loud speaker. These magnified, or amplified, currents, are fed into the
loud speaker, and cause sound waves to
be produced.

To

repeat, the antenna system picks

energy from

all

up

waves, the tuning system

selects the desired one, the amplifier amplifies it, and the loud speaker re-

produces

Now, each one

it.

and that desired stations can be tuned-in
without fuss or difficulty.
The maintenance care and cost must be
and,

quickly

"selectivity."

The

quality of reproduction must
be sufficiently close to the original to be
enjoyable and, to be ideal, must be such as
small.

permit the illusion of the performer
being in the room.
Of the four radio receiver fundamentals
sensitiveness, ease of operation, selectivthe first two,
ity, quality of reproduction
sensitiveness and ease of operation, were
incorporated in the very first broadcast
will

The

receivers.

third, selectivity,

was

cast programs, and the entrance of leading
artists into broadcasting, have focused

public

and

attention upon the tonal quality
of the reproduction.
Mere

fidelity

long distance reception, which usually
involves weak and distorted signals, has
simultaneously decreased in interest. Sustained interest, and real service, require

wish to
high quality of reproduction, and
emphasize, as the most important fact of
1

modern
duction

high

quality

TU8E

SUPPORT

it

of a loud speaker to have perfect
reproduction, are that it shall be

omnitonal and equitonal. To be
it must respond to all
frequencies or pitches within audibility range, and to be equitonal

omnitonal,

before radio telephony and
broadcasting were developed
Conexcept the loud speaker.
sequently, they had been developed to a greater extent than had
Until very
the loud speaker.
recently, the loud speaker was
che "weak link" in the chain of
parts of the broadcasting system.
Tuning systems of various sorts,
and amplifying systems of various
types, both satisfactorily effective, were available, but the loud
speaker was then subject to great
sets

it

must respond to

all

The

faithful musical frequency
range of loud speakers one year
ago was less than four octaves.
To-day the best types have a
faithful musical range of seven

octaves.
It

should be understood clearly

that high quality faithful sound
reproduction by the loud speaker

more than the
proper loud speaker. No matter
how good the loud speaker may
be itself, it cannot respond faithrequires something

The outstanding

feature of the

past year, has been the development of loud speakers. Loud
available which

fully unless faithful, undistorted,

accomplish their part of the receiver system work, as efficiently
as the tuning and amplifier parts
do theirs. This means that there
is no longer a weak link in the

currents

chain of transformations of energy
which take place between the
microphone and the loud speaker.
In fact, the improvement in loud
speakers has been so great as to

change of any tones.

be startling to any one hearing

it

for the first time.

Radio receivers
in

from
view,

view,

To
in

a

may

be looked

different

buying a car, the buyer

is

must not distort the
but must select them and
amplify them without loss or
signals,

The am-

plifying part of the receiver is the
most critical factor in reproduc-

THE ORTHOPHONIC
new

S

tion,

SOUND CHAMBER

interested in

A proper degree
quality of reproduction.
of sensitiveness is required to permit the
signals

when

A sufficient degree of selectivity is

necessary to permit the desired program
to be picked out from all the others in the
The operative
air without interference.
characteristics should be such that special
skill is not required to operate the receiver,

Victrola differs

troduced as soon as the number of broadcasting stations had increased to the point
it
was necessary. The fourth,
quality of reproduction, was not so easy,
and was not accomplished until recently.
Of course, good reproduction by the re-

where

ceiver depends also upon good transmission
quality at the transmitting station end of
There are many stations on
the system.

next to the loud speaker.

There

of phonograph because
the
|reatlyjrom
old^type
a carefully designed wood horn having a winding passage, as shown here,
Provision is made for the attachment of a loud speaker unit
is used.
so tna t the horn may be used as a loud speaker. Unlike the Panatrope,
the Orthophonie does not feature electrical reproduction

This

The radio
ease of handling, and so on.
receiver owner is interested in performance
features such as sensitiveness, selectivity,
ease of operation, maintenance cost, and

desired.

to it by the
means that the

fed

This

receiver

performance features, such as power, speed,
acceleration, maintenance cost, comfort,

of long distance

are

receiver.

way, namely,
the performance point of
instead of from the design point of
as we have done so far.
use the automobile analogy again

reception

frequencies

equally, and proportionately to
their
intensities as performed.

improvement.

at

repro-

never was
before, and that it greatly enhances the
value of broadcasting, and extends its serpossible, as

The fundamental requirements
.WER

undergoing improvement continuously. All these
parts were used in radio telegraph

now

now

vice possibilities.

been

speakers are

that

radio,
is

of

these parts, except the antenna,

has

in-
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tortion.

of

]

is

another characteristic

which requires
addition to faithful-

OU(j speakers

mention,

in

It is the
ness of reproduction.
volume, or loudness of sound,,
which it will deliver without disThis is dependent upon the nature-

of thereceiver's amplifying system as well a&

upon the speaker

itself.

A loud speaker and

associated amplifying system, shoald
capable of reproducing sounds to values
its

be
as.

loud as the original, but modified to suit
the room conditions at the point of repro~
duction.

Good, modern reproduction

like the original in this respect, that

is so.

many

the air to-day which will not reproduce properly on any receiver, no matter how good the

of the precautions which have to be taken
in the original rendition
for example, the-

may be. In fact, as many such stations sound worse, the better the receiver.

have
location of pianos in the room
It
be followed with the loud speakers.

latter

GOOD LOUD SPEAKERS ARE HERE

E

improvement in loud
the last barrier
removed
has
speakers
to substantially perfect reproduction of
sound. The steady improvement in broadrecent

to.
is.

quite likely, in fact practically certain,
that many homes of the future will be designed with consideration of tbe acoustic
characteristics of the looms, in order that

the fullest enjoyment ma.y be had' from high,
quality broadcasting,

RADIO BROADCAST
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THE

PHE

ELECTRIC

PHONOGRAPH

chief characteristic of radio

AUGUST,

therefore, dependent
upon small
mechanical forces and employed mechanical
resonance, which prevented equal
response to all frequencies. There have
been great improvements in this type of
phonograph recently, with which most of

were,

is,

of

1

course, that its reproduction is simultaneous with the original performance, and
is
available at many different receiving

There is another
points simultaneously.
form of reproduction which is also useful,
that of reproducing, from a previously made

you are doubtless

familiar.

ADVANTAGES OF THE ELECTRICAL
PHONOGRAPH

record of the performance, at any desired
later time.
This is accomplished by the

IN THE

phonograph, and the magnitude of the
phonograph industry is evidence of the
usefulness of, and the demand for, this

are

'

further

more

and

Electrical

possibilities.

easily

used

phonograph, we have

and more

than

are

forces

flexibly controlled

purely

mechanical

type of reproduction.
Even with a perfect radio broadcast service in existence there will still be the desire for hearing a particular artist, or a
particular musical selection, at a particular
time, and this need can be met only by the

amplifiers, which, in turn, are fed by
sensitive and faithful
pick-up devices.

phonograph.
The phonograph reproduction capabilities available until recently were limited
and were, in fact, about equal to those

For example, the artist may perform before
microphone of the broadcasting type, or
its equivalent, and the electrical output
of this microphone can be amplified faith-

of the radio receivers available at that time.

any power necessary to operate the
record cutting tool.
In other words, the
power necessary to cut the record does not
come from the voice of a singer, for example,

Now, however, the

electrical

phonograph

has been developed, and this utilizes several
parts found in radio receivers, so that the
two instruments are closely parallel in
technique, and in possibilities of reproduction quality.

The phonograph instrument with which
we are all familiar through past years was
mechanical throughout from the making
of the record

to the final

In the recording process, the
of performance acted upon

reproduction.

sound waves

a diaphragm
which was attached a cutting tool, this
latter being moved by the vibrations of the
diaphragm and which cut impressions upon
a wax master record.
The final records,

proportionately to original intensities. All
the technique of vacuum tube and loud
is
therefore
speaker practice
directly
applicable to the phonograph art, which
benefits accordingly.

Since the electrical phonograph is operated entirely by electricity, and electrical
forces can be amplified to any desired extent

by vacuum tubes, and can be controlled

we

easily,

electrical

forces.

In

which

cuts

electrical

recording,

the

tool

master record can be
actuated by electrical means, and the electric power for this be obtained from powerthe

ful

a

fully to

but from the power supply of the amplifier.
This means that modern records are more
nearly omnitonal and equitonal than old

type records, and considerable improvement in phonograph reproduction results.
On the reproducing end, the needle which
runs in the record groove and is moved
thereby, can be attached to a tiny electric

1926

find that

it

is

capable of produc-

enormous sound volume when desired,
and that the sound can be reduced to a
ing

when

whisper

The instrument

desired.

therefore suited to reproduction under
all conditions of the home, as well as
being
capable of supplying sufficient volume for
is

a large auditorium.

To demonstrate

the capabilities of the

phonograph, a series of records
can be selected, to be chosen not with the
idea of providing a balanced program of
electrical

entertainment, but to illustrate the technical

performance

various

Records of

features.

and

orchestral, band, choral,
vocal, can be used to see how faithful

the

reproduction

kinds,

is

compared with the

In

particular, in vocal-choric
work you will be able to distinguish the
individual voices clearly, and in orches-

original.

the individual instruments.

tral selections

possible only when practically all
frequencies are being reproduced faithfully.

This

is

Also

in

speech and song, note the

intelli-

gibility.

believe that any one who has heard the
modern radio and electrical phonograph
I

to

generator which will generate currents
exactly in accord with the movements of
the needle.
These small currents can be

dawned

when played upon the phonograph, gave
vibrations to a diaphragm through movements of a needle attached to the diaphragm and bearing upon the record.

by an amplifier identical with
those used in radio receivers, and the amplifier output transformed to sound by a loud
speaker, also identical with those used in
radio receivers.
This process is therefore
electrical from beginning to end, and is

where it is ready to provide a public service
of complete merit, and of inestimable value.
And that is the thought I would leave
with you that science, in its continual

The diaphragm movements

practically omnitonal

up air
sound waves which were amplified by a
horn attachment.

set

All of these processes

amplified,

is,

reproduces all the musical frequenreproduces them equally and

it

cies,

and

Results in the
ANSWER

TOwho

have

the questions of many readers
been interested in the RADIO

BROADCAST-Eveready short-wave receiver conthe following facts will be of interest.
At the present time there is no amateur shortwave receiver that is in general use that does not
test,

This means that each of the 16,000
and more amateurs who are listening on the
short-wave bands with their Reinartz and other
radiate.

simple receivers
his fellow

ceiver

is
endangering the reception of
amateurs due to the fact that his re-

not only a receiver
it is a small transIt is true that this disturbance
is small, and is confined to a limited
area, but
every one remembers the early days of broadis

mitter as well.

casting when practically all of the receivers in
use were "bloopers."
And so much interest
has been displayed in short-wave reception, and

and equitonal, that

Laboratory.

Now

will

that

agree

there

has

new era in sound reproduction.
It is my own belief that such reproduction
has now reached the stage of development,
a

struggle to master and use the infinite
resources of Nature, has given another

mankind, to make

service to

more enjoyable, and more

life broader,
valuable.

Short'Wave Receiver Contest

were offered for non-radiating amateur shortwave receivers. Some twenty-five manuscripts
were selected for submission, but only about
fifteen were considered since the others were
Of the final
hopelessly out of the contest.
fifteen, three were eliminated in favor of twelve,
and these twelve receivers were actually tested
in the

instruments

one would think that three out of the

twelve could satisfy the conditions of the contest as set forth in the February RADIO BROADCAST.
Unfortunately, however, every one of

been selected, that

meet

the

is

the three which most nearly
of the contest.
These

conditions

three are sensitive and radiate less than the
standard Reinartz which is in use at 2 GY. The
best of the three will be awarded $100. in addition to the usual rate paid for articles.
While it
not claimed that this receiver will receive more

is

weaker signals than the Reinartz,
be said to be absolutely non-radiative,
it is felt that it will be a considerable
improvement over the blooper now in use. The winner
will be announced in September RADIO BROADstations or

nor can

it

the receivers radiated, some more, some less,
and there seemed to be a definite relation between the sensitivity of the receiver and its
radiation.
In other words, the more sensitive
the more it radiated
usually due to closer coupl-

doesn't

ing to the antenna.
Owing to these facts,

pages of RADIO BROADCAST are always open to
receivers whether for broadcast or amateur

CAST.
It is not impossible to build a non-radiating
short-wave receiver. No less an amateur than
Dr. A. Hoyt Taylor assures us of that why

some amateur do

it?

The

editorial

queries have come to RADIO BROADstation 2GY for receiver
circuits, that the Editors have not felt free to
advise the further construction of blooping

it has been manifestly
impossible to award three prizes as originally
With the permission of the judges
planned.
in the contest, the following plan has been

bands that are distinct improvements.
We
can think of no single thing that is more
needed than a non-radiating short-wave receiver

receivers.

worked out.

that

so

many

CAST'S

experimental

For these reasons, three prizes totalling $500

From

the twelve receivers the three best have

is

EDITOR.

simple to build and to operate.

THE
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On

June 8 and 9, the fourth Annual
Convention of the Crosley Distributors

was held
Powel
most

in Cincinnati.

Crosley,

Jr.,

announced

the

startling line of radio receiving sets

in the history of the industry.

Every lover of radio is urged to get
the story from his nearest Crosley dealer
immediately.

Better -Costs Less
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The Radio Broadcast

SHEETS
sent to the Questions and Answers
department of RADIO BROADCAST have until recently
"
either by letter or in
The Grid."
The latter department las now been

JNQUIRIES
*
been answered

discontinued,

and all questions addressed to our technical service department are now answered
by mail. In place of
"
"
The Grid, we present herewith a series of Laboratory Information Sheets.
These sheets contain much
"
the same type of information as has
The Grid," but we believe that the change in the
appeared in
method of presentation and the wider scope of the information in the sheets, will make this section
of
RADIO BROADCAST of much greater interest to our readers.
The Laboratory Information Sheets cover a wide range of information
value to the
and

of
experimenter,
they are so arranged that they may hi out from the magazine and preserved for constant reference.
that
the
series
suggest
of Sheets appearing in each issue be cut out with a ra^or blade and pasted on filing
cards, or in a note book.
The cards should be arranged in numerical order. Several times
the

We

during

an index to all sheets previously printed will appear in this department.
Those who wish to avail themselves of the service formerly supplied
by "The Grid," are requested to send
their questions to the Technical
Information Service of the Laboratory, using the coupon which appears
elsewhere in this issue.
The June and July issues of RADIO BROADCAST, in which appeared the first
two sets of Laboratory Sheets, may still be obtained from the
Subscription Department of Doubleday,
~'
Company.
year,

No.

17

RADIO BROADCAST Laboratoi

Inductance of Single-La
CALCULATION FORMULA
IS
JTtion

possible to obtain quite a close approximaof the inductance of a solenoid coil by the
use of the Bureau of Standards formula, which is as
follows:
1

a! n !

SUPER-EMISSION

RADIO
TUBES
Excel in All Characteristics
Standard Types
Power Amplifiers
Type 200 Power Detector
DEALERS

JOBBERS

A few territories open for
exclusive distribution

Write

^ov for

^Details

CABLE SUPPLY CO.
INC.
Sales Offices

907 Broadway

New York

1

o
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Are You
Building a Set?
you should use either a Jewell
Jewell Pattern 13?. Panel mounting voltmeter
or
i35'B voltmeter on the panel
135
of your set.
Check your batteries and control your filament
voltage if you wish to have the maximum of pleasure.
If so

Don't guess.

PERFECT FILAMENT CONTROL

Pin Jack Voltmeters

T7OR noiseless filament control

and maximum

Many
into

range,

ask your dealer for the Bradleystat. This graphite disc

for all
tubes without change of
rheostat can be used

manufacturers are supplying pin jacks in the panels of their sets
a Jewell No. iJ5A pin
jack voltmeter can be plugged.
The Jewell No. 1350 portable voltmeter
can also be used with the pin jack sets.

which

Send for Jewell's AJew Radio Catalogue I5-C
NOW on the Press

connections. The bakelite
knob is removable if desired.
The one-hole mounting and
small size
stat easily

radio

make the

JEWELL ELECTRICAL

Bradleyadaptable to any

INSTRUMENT

set.

1650 Walnut
Jewell No.

CO.
Chicago

26 Years Making Good Instruments

Pin Jack Voltmeter

I35A

St.

THE TUBE WITH THE SENSIBLE GUARANTEE

'Definite

When You Buy Ordinary Tubes
You Are Buying Doubtful Quality

PERFECT VARIABLE RESISTOR
This

Tubes may leave a factory in good condition
but whether they reach you that way is

ideal variable resistance unit is

"Doubtful." Because it is commonly known
that ordinary constructed tubes may be disqualified in handling therefore if they are
good after you receive them, it's "just luck,"
and even Luck is doubtful.

offered in several ranges as, for instance,

from 10,000 to 100,000 ohms. These
units are recommended by radio engineers for B-battery eliminators and sol ve
the problem of obtaining variable voltage control from the B-eliminator. For
fixed resistance units, always specify
the Bradleyunit.

When You Buy New Supertrons
You Are Buying Definite Quality
so
Supertrons are internally re-enforced
that the three elements are tied into one

Vibrationless,

ALLEN-BRADLEY COMPANY
278

Quality/

Uniform,

unit.

and Good

Oh Boy! what quality DEFINITE QUALITY.

They

are vibrationless

Uniform and

Greenfield Ave., Milwaukee, Wis.
Please send

me your

literature

Guaranteed by
a refund

on the

Allen-Bradley line of perfect radio devices.

number fo assure
they are not better.

serial
if

SUPERTRON MFG.

Name

CO.,

Inc.,

Chicago Office: 30 K. f><fa>-lx- Sf.
Jgrport l>ept.: Z20 Broadu-ay, N. Y.

Hoboken, N. J.
C

TPON

Address.

i^

e
Theyoremost7ndepen<tent IUbe7nc4mertca

f
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Learning to Read Code
A GOOD CIRCUIT TO USE

/~\NE

of the best

meihods

for use

^-' in

by

a novice

learning the code is to construct a simple
receiver capable of receiving the long wavelengths
ranging from 600 to 15,000 meters (500 to 20 kc.).
Practically all of the transatlantic stations operate
on these low frequencies, and usually the transmitting is done at a fairly low speed, so that it is possible for anyone with just a rudimentary knowledge
of the code to decipher quite a few letters.
In a
comparatively short time'it will be found possible
to receive whole words and then sentences.
The circuit diagram of a long-wave receiver that
can be used to receive code signal is shown in the

accompanying diagram. L is a honeycomb coil,
the size of which depends upon the wavelength it is
desired to receive. Condenser C is an ordinary

Therefore, the energy radiated into the air consists
of a series of high frequency impulses.
These
signals are not audible until they are heterodyned
by the oscillations that take place in the receiver.
Therefore, in using this receiver, the filament
rheostat should be advanced until the set oscillates.
A copy of the International Morse Code is shown

on Sheet No.

The

20.

following table give.; the coil sizes for

L

to

cover the various wavelength bands commonly
used

600-meter
"
1200- 2600
"

2600- 5000
5000-15,000

"

traffic,

"
"
"

,
,

,

L = 100 to 150-turn
coil
L = 300 to 400 "" ""
L = 750
L = 1500

0.001 -mfd. variable condenser.
Forty-five volts
of B battery is sufficient.
This receiver is regenerative, and feedback is controlled by variation of the
20-ohm filament rheostat.
The receiver should be connected to an antenna
about 100 feet in length, and a good ground should
be used. Most of the long-wave stations operate
on pure c. w. which means that the antenna at the
transmitter is fed from a high frequency oscillator,
the output of which is controlled by the key.
When
the key is depressed the set breaks into oscillation,
and when the key is raised the set stops oscillating.

*

5^5^

Th

satisfactory in the long run
set of dependable parts

MOSTthe
is

One

throughout.

The Continental Morse Code

AmerChoke Type 854

the

is

a choke

coil

primarily

signed

or impedance defor use in filter

A

cuits in

Choke
due to

B

For

scientific

its

"

Colon

.
'

(German-Sp nish)

Exclamation Feint
Apostrophe

.

Hyphen
(E French)
** B^M**

Ear indicating fraction

(N Spanish)

Parenthesis
Inverted Commas

6

(German)

Underline
Double dash

U

(German)

*

*

.

filter cir-

Distress Call

and

design

*'

-

Comma
Interrogation

CH

eliminators, the Amergive excellent results

will

v

Period ,.
Semicolon

German)

Spanish-Scandinavi

with a fixed condenser it forms an
ideal filter for the loudspeaker,
insuring tone quality equal to and
more economical than the average

output transformer.

)

AorA

As an output impedance

circuits.

August, 1926
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and useful of AmerTran prod-

liable

ucts

No. 20

of the most re-

-

Attention call toprecede every transmission.
.
General inquiry call

From

(de)
Invitation to transmit (go ahead)

generous proportions.

'.

Warning-high power
Question (please repeat after
long messages

AmerTran Power Transformers

Wait

are also of high efficiency and are
especially adapted to the use of the
7 \ volt power tubes in the last audio

*
-_-^*-.
Error
Received (O.K.)
messages)--Position report (toprecedeall position

After rectification,
they
supply sufficient plate current for
the operation of the set.

make

little

it

better.

will

get

a

great deal more.

AmerTran De Luxe, 1st Stage
AmerTran De Luxe, 2nd Stage
AmerTran AF-7 (3J-1) .....
AmerTran AF-6 (5-1) ......
AmerTran Power Trans. PF-45
AmerTran Power Trans. PF-52
AmerChoke Type 854 .....
.

.

$10.00
10.00
S.OO
5.00
15.00
18.00
6.00

Write to-day for free booklet

"Improving the Audio Amplifier"

and other data designed

to

radio reception simpler

more

make

and

realistic

AMERICAN TRANSFORMER Co.
178

Emmet

Street

Newark, N.

J.

AmerTran Products Are Sold Only at
Authorized AmerTran Dealers
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T NOT infrequently happens that, with tubes hav-

'
ing thoriated filaments, the emission gradually
decreases after considerable use so that the tube is
rendered useless, even though the filament still
Under such conditions, it is usually possible
lights.
to subject the tubes to a treatment that will put
them once more in usable condition. This treatment is called reactivation, or rejuvenation, and is
quite easily accomplished by the home experimenter vsitha few fairly cheap parts
thnt can easily be assembled inUV-201-A
to a suitable instrument for reclaiming apparently useless
tubes.
Many tubes will, after
reactivation, give off as much
emission as they did when new.
The parts needed to assemble
a rejuvenator are a toy transformer of the type usually employed to operate small electric

trains,

two tube

sockets,

one for

lS9's, and the other for 201 -A*s,
a 30-ohm rheostat, and some odd
The connecscrews, nuts, etc.
tions are clearly shown in the

accompanying diagram.

Transformer Builders for
Over Twenty-Five Years

August, 1926

Rejuvenating Tubes
CONSTRUCTION OF A SUITABLE UNIT

You may pay

more but you

(cross)

for

the natural tones developed over
the entire audible range. Whatever else a set may have if it is
good, the use of these transformers
a

End of message

Transmission finished (end of work)

De Luxe

Audio Transformers are famous

will

^interrupting
.

Break (double dash)
Understand

stage.

In two stages, AmerTran

-

Practically all toy transformers have on the top of the case
a small switch by means of

which the secondary voltage
can be raised or lowered. Volt-

Tested and approved by RADIO BROADCAST

ages from six to twelve can usually be obtained.
Suppose we desire to reactivate a 201-A. The
tube is placed in the 201-A socket (which is the left
hand socket in the diagram) and the plug connected
The
to the 110- volt alternating current supply.
tap switch is set for twelve volts and the tube is
allowed to burn at high voltage for about one
minute. The voltage is then reduced to six or
seven volts, and the tube is permitted to "cook"
It can then be removed
for about one-half hour.
and, generally, when placed in a receiver, it will be

found to give entirely
UV-199

satisfact-

ory operation.
The procedure to be followed
in treating a 199 tube is practiAt first the
cally the same.
tube is "flashed" at eight volts
The switch
for half a minute.
is then placed at the lowest volt-

which is usually about six
volts, and then the rheostat is
used in order to reduce the voltage to 4$ volts. With this applied voltage the tube is cooked
age,

for half an hour, when the treatment is complete.
The voltages given above are

only approximate and need not
be followed exactly. The rheostat for 199's is not essential,
and if it is dispensed with, the
tube should not be cooked as
long at the higher voltage.

RADIO BROADCAST ADVERTISER
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A Simple Loop Receiver
GENERAL DATA
make up a very simple

T

sources of interference.
The circuit diagram of such a receiver, using two
stages of audio amplification, is given herewith.

Ci

= Any standard loop designed for operation
with a 0.0005-mfd. variable condenser.
= 0.0005-mfd. variable condenser.

d
Ca

=
=

K

= Radio frequency choke

Li

R

= 5-megohm

quite simple and depends entirely upon the setAs in any regenerative
ting of the condenser Ci.
is

IS possible to
yet quite
efficient loop receiver using condenser feedback
for the control of regeneration.
Such a receiver
will be useful for local reception when sufficient
audio frequency amplification is added. If the
receiver is made up in the form of a portable set,
it will also be found extremely valuable in locating
I
*

receiver,

maximum volume

will

be obtained when

the detector tube is adjusted so as to operate
below the oscillating point, this adjustment being controlled by variation of condenser Ca.
Particularly in interference investigations the
directional effects of the loop will be found very
valuable, the loudest interference being received
when the plane of the loop is pointed toward its
source.
slightly

grid leak.

0.00025-mfd. grid condenser.
0.00025-mfd. variable condenser

used

to

control regeneration.

This coil may
consist of about 300 turns of No. 30 d.s.c. or
other fine wire, bank wound on a 1-inch tube.
Ti and T-> = Audio frequency transformers.
= A single -circuit filament control jack.
J
Ri,
Rs, and Ra. = filament ballast resistances of
type satisfactory for the kind of tubes emcoil.

At

all

times during the operation of the receiver,

ployed.
If the set is to be designed for portable use, uv-199
tubes are recommended and, in this case, it will be
best to supply the filaments with three H-volt dry
batteries in series.
The tuning of such a receiver

No. 23

will

not be very great, however.
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Rheostats
DETERMINING CORRECT VALUES

THIS

sheet are given data regarding the
amount of resistance necessary in a single
rheostat in order to control various numbers of
The values of resistance that are given are
tubes.
just sufficient to reduce the battery voltage by the
necessary amount, and if it is desired to operate the
tubes at somewhat below the rated voltage (not al-

f~)N
*~'

together a good practice), rheostats with about
50 per cent, more resistance than specified, should
be used.
In any case, it will generally be found impossible
to obtain rheostats with the exact resistance given
in the table, and it will be necessary to use the next
It should be noted that two lines are
larger size.
given to both the 199's and 12's to cover the use of
either dry cells or a storage battery.
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METALLIZED

Now,

Jt JL

A

I

HAVE FOUND

Department for the Exchange of Ideas and SuggesValue to the Radio Constructor and Operator

tions of

department are welcome and those used will be
from two to ten dollars each. A pri^e
of twenty-five dollars is given for the best idea used during each three-month
The pri^e winner for the last period is announced at the foot
period.
of
page 340.
Manuscripts intended for this department should not exceed
about three hundred words in length, and should be
Little
typewritten.
consideration can be given to manuscripts not typewritten.
Envelopes should
to this

paid for at the usual
CONTRIBUTIONS

WARRANTED
Absolutely Noiseless

Permanently Accurate

Dependable

rates, that is,

be addressed to this department,

RADIO BROADCAST, Garden

J

CONTROL FOR RAYTHEON ELIMINATOR
to the directions furnished with the Raytheon tube for
use in a line supply device, the
maximum output voltage should not exceed 1 50, otherwise the tube heats up badly,

AiCORDING

and injury

may

result.

The

Thequill pen of our forefathers gave way to the
pen. Today we have
the fountain pen with its

steel

gold point. Metal is more
dependable : in pens it

withstands the corrosive
action of Ink and moisture; in

Lynch

Resistors

means permanence

It

rugged dependability.

Arthur H. Lynch

writer has a four-tube set and found
that even on the low voltage tap the amplifier output voltage was around 180 volts.
This problem was solved by the use of a
"Dim-a-lite" socket. This is a socket
that burns a lamp at four different light
intensities due to a resistance inside, which
may be set at four different values.
The socket was hooked up to the 1 10volt supply and the line supply unit was in
turn plugged into the "Dim-a-lite" socket.
Adjusting it to the first voltage brought
the output voltage of the line supply to
just 145 volts.

This arrangement will also prove very
useful when too low a voltage is secured
on the low tap and too high a voltage on
the high tap, which will occur with the

Rt*

larger sets.
It can also be used for the same
purpose,
namely a primary resistance, in any other
similar transformer arrangements where

"TIXEO RESISTOR*

lO^-K^cSwgJL
NEW YOSK
N.Y.

the voltage

is

normally too high.

EDWARD

FANLEY,
Columbus, Ohio.
J.

City,

New

York.

and it is not difficult to make.
contribution of a couple of supplementary parts to the standard Pacent
rheostat is all that is necessary.
On these Pacent rheostats, two bindings
posts are provided, one of which connect
with the sliding arm which, in turn, makes
contact with the resistance wire. In a receiver, this binding post must be connected to the minus A terminal of the tube
socket.
The other binding post is connected to the minus A lead from the
To complete the battery
storage battery.
circuit, the plus terminal of the A battery
is led to the
remaining post of the tube
a switch;

The

socket.

Between the two binding posts of the
rheostat

be

will

Connect to

found a

hole, and
this
hole

into

'Voltmeter

Panel

from the inside
is

inserted a ^-inch

No.

brass

6/32

screw. This screw
holds a speciallyJ
u
made
brass anglei

Me Not.
for

Sere

which, when

piece
a reading

is

taken,

makes contact
with the shaft (and
therefore, via the sliding arm, to the minus
terminal of the tube socket).
In Fig. 2,

A

screw

this

indicated by the lettering
to Voltmeter," while the details
for the brass (or phosphor
bronze) anglepiece are shown in A, Fig. i.
is

"Connect

PRICES:
.25 to 10 Megohms
"
above .01 to .24 "

.001 to .01

.50
.75

#1.00

Single

The next procedure is to file a small
notch \ inch in width in the shaft. This is

Mounting .35

made

long has been recognized as
METAL
the best of electrical conductors.

comprising a concentrated metallized
deposit one>thousandth of an inch thick
upon a glass core, gives conductive, nonarcing resistance that wins in the exact*
ing tests of time and service.

cent bulb.
If your dealer cannot supply you, it will
pay you to wait for the mail we ship

postpaid, and

Lynch products are sold on
a money-back guarantee.

Dealers

ARTHUR

H.

Write us!

LYNCH,

^^
Inc.

Manufacturers o/ Radio Device!

Fisk Bldg.,

Broadway

New

& 57th Street

York, N.Y.

^

by reference to B,

Fig.

i.

If

A

The LYNCH METALLIZED RESISTOR,

Endorsed by leading engineers, experimenters and test laboratories, this LYNCH
better-built product marks as great an
advance as did the tungsten lamp over
its predecessor
the carbon incandes-

clear

the panel is 3/16 inch thick, the J-inch
notch will make a gap of
inch between
the brass angle-piece and the tip of the
shaft.
If a thicker panel is
employed,
decrease the i-inch dimension at the end of
the shaft accordingly.
The reassembly of
the rheostat is now begun, but not before a
washer and spring of the specifications
given in C, Fig. i, are procured. These
are placed between the panel and the rheostat knob, as shown in Fig. 2.
The assembly details can be followed by reference

|

Spring .030" Wire

5 Turns

FIG.

I

A COMBINED RHEOSTAT AND VOLTMETER
SWITCH

THAT

the correct filament voltage
may accurately be applied to the
vacuum tubes in a receiving set,
many manufacturers advocate the use of a
voltmeter.
When, as is generally the case,
one meter is to be used to take the reading
of each tube individually, some
switching
arrangement becomes vital so that the
meter may rapidly be switched across the
filament posts of the tubes without the
necessity of changing connections, etc.
It is a simple matter to obviate this switching arrangement and, in the writer's case,
a combined rheostat and voltmeter switch
was designed to accomplish this. Such a
gadget, in addition to saving panel space,
is
considerably handier to operate than is

SO

Tested and approved by RAPID BROADCAST

to Fig. 2.

When

the voltmeter is being wired into
these
combination
employing
rheostat-voltmeter switches, it should be
connected, the minus terminal to the
screw supporting the brass angle-piece,
and the positive terminal to the A plus
In Fig. 3 are
binding post on the set.
shown the connections when several tubes
are employed.
If the above connections are
carefully
adhered to, by simply pressing-in the knob
of either of the rheostats, the voltmeter
will be thrown into circuit, and its
reading
will indicate the filament voltage of the
particular tube controlled by that rheostat.
a

set
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the spiderweb form, one wire is
side of the form,

wound on one

OA

under two and over two, and
the other wire, under two and
over two, on the other side of
the form.
cates

ing separates the two coils so
that the distributed capacity
is reduced to a minimum and
at the same time permits the
construction of coils of equal
constants, to assure proper
neutralization over the whole

Connection from Sliding Arm to Rheostat Binding 'Post

FIG.

3

The

spring will keep the voltmeter out of
when the rheostat knob is
subjected to pressure.
H. E. CARLSON,

wavelength range.
H. C. RUSSELL,
Arnold, Pennsylvania.

circuit except

East Saugus, Massachusetts.

IMPROVING THE

NP

COIL FOR THE

ROBERTS RECEIVER

'ANY

M'

constructors of the

receiver,

construct

met with certain

who have
their own
difficulties.

set

Roberts
out to

coils,

have

Either the

receiver tunes broadly on the wavelengths
in the vicinity of the local station's wavelengths, or it cannot be neutralized for all
wavelengths, or perhaps it has certain dead
These faults can usually be attribspots.
uted to the design of the
coil.
In the regular
coil, two wires are

NP

NP

wound simultaneously on
Neutralizing

the spiderweb

Condenser

how

IMPROVING PHONE

DIAPHRAGMS BY
REVERSING

IAPHRAGMS

in ear phones or in
loud speaker units, used in radio
reception, will become concave or
"set" after the parts have remained assembled for a long time. The magnetic
pull of the permanent magnets in the coils
drags the discs, and these assume a cup
shape, with the center surface of the metal
closer to the magnets than when originally

D'

constructed.

Reversing these diaphragms increases the
from the disc to the magnet,
but after a short time the disc again assumes a normal flat surface.
As will be evident from a consideration
of the phone, the concave plate is not as
responsive to the magnetic pulsations as
will be the flat disc, or a disc reversed
so that the magnetic pull will be in a
direction that will tend to deflect the diadistance

phragm.

A

FIG.

4

form.

Frequently these wires are twisted
In either contogether before winding.
struction the inside of one winding is connected to the outside of the other winding.
These coils constitute two circuits, one
counterbalancing the other.
Fig. i,A, B,
shows the usual representation and a schematic representation of these circuits.
Each of these consists of resistance, inductance, and capacity, as showa in heavy
ink.
The light ink indicates capacity that
is present as tube and distributed capacities.
To obtain a coil that will neutralize
for all wavelengths,

it

is

test to

determine the concavity of the

made by simply

placing a straight
edge, as a ruler, across the face of the disc,
as in Fig. 6.
This will show, in an old
set of phones, that the center of the disc is
set back, sometimes as much as one thirtysecond part of an inch or more.
It is not advisable to hammer or attempt
disc

Schematic Diagram

is

Tests one

a time, one instruradio batteries whether 2,
4 or 6 volts. In this way a weak cell

Universal "Tip-in" Voltmeter for attach-

ment
uiith

to

twist

the

disc

to

in

any

tipjacijs;

position to sets equipped
the new Type 17, Flush-

Mounting instruments with zero-adjustor;
mounted Front of Panel Case
moving coil voltmeters and milliammeters
Type 17; the Phone-Plug Milliammeter
the easily

Ba.

amount of distributed capacity.
The following coil design has been found
to eliminate all of these difficulties and
makes the spiderweb coil a desirable coil
for this receiver.
To wind this coil, two
lengths of wire are wound simultaneously on

cell at

all

Asf( your dealer to show you the new
Hoyt Radio instruments for 1926-7: the

FIG.

tune broadly on local stations.
This last fault is caused by the large losses
between the two coils coupled by a large

fits

will immediately show up and it can be
then separately charged to bring it up
to the level of the others.

Start

will

uses a carefully built meter, cor'
with the proper load to
place on the cells, and with a special
scale on which you read direct whether
the battery needs recharging, is low, or
is in good condition.
It

rectly designed,

ment

together throughout their length, it will be
found that the receiver has dead spots

and

or

the greatly increased care necessary to
make hydrometer readings.

necessary to have

5

set

CELLCHEK.

Does a way with hydrometer difficulties,

same quantity of inductance and resistance in each of the two coils.
In the
event that the two coils are tightly wound

FIG.

accurate method for testing
storage battery in your radio
car is available in the Hoyt

ANEW
your

dangers from damaged furniture, rugs,
and clothes and the inaccuracies due to

the

k

CELLCHEK

Fig. 5 clearly indithis method of wind-

shape,

as

the

ac-

instantly attached to the loudspeaker plug

and

curacy required is too much for the average person to gauge, and better results are
generally obtainable simply by reversing

for checking B'battery consumption
adjusting
C-Battery voltage for

it.

Model 200 Direct Reading Tube Tester

A

In Fig. 6,
shows how the diaphragm is
after constant use; B shows how
the disc is tested by placing it against a
straight edge, such as a rule; and C indicates the position of the diaphragm after
it has been reversed.

warped

Washington,

G. A. LUERS,
Columbia.

District of

Tested and approved by RADIO BROADCAST

tortionless

signals; the

new

precision

standard pocket meters: and,

dis-

and

finally, the

which gives mutual conductance,

MU

andplate-impedance of all vacuum tubes without the use of a pen or pencil.
^\

BURTON-ROGERS COMPANY
26 Brighton Ave., Boston, Mass.
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consumption was so high
found it advisable to have the
charger going whenever the set was not in
Further investigation showed
operation.
but one suitable device to apply. This
was the Brach power control, which turns
off the line supply and turns on the charger.
There were two objections to such a
case, the current

THESE EDGES

that

CONRAD PHILBRICK,

First, the necessity for
system, however..
a separate switch to control the A batteninput and, second, that the unit did not
A jack
lend itself well to being built in.
switch again provided the means for doing
what I desired turning off the A battery
from the set, turning off the no-volt line
to the line supply unit, and connecting the
lo-volt line.
trickle charger to the
Fig.
A double
8, B, shows how this was done.
pole, double throw switch on the panel
As added
controls the three circuits.
conveniences, I included in the battery
cabinet three plug receptacles and a socket
for a series lamp in the charger circuit
one plug for the line supply, one for the
charger, and one connected to the lo-volt
line without switch for occasional connecThe series
tion of the tube rejuvenator.
lamp in the charger line has two features;
it regulates the rate of charging, and it
provides light in the battery compartment
for inspection of the battery and charger.
The trickle charger may be disconnected at
any time by unscrewing the lamp. The
use of socket and plug on the units gave the
built-in feature, and at the same time
provided ease of removal of any unit.

Olympia, Washington.

Of course,

wont admit moisture
rT^HE leaky
spot in ordinary mica con-L densers is the exposed edge. That is
pheric moisture, salt

air,

steam from

its

capacity.

have no exposed edges. The delicate parts
inside are protected by an armor as hard

Use them anywhere and anyhow
expose them to acid fumes, boil them,
freeze them, drop them on the floor, solder
and you will
wires to the terminals
have accurate condensers.
and make a world of
and range.

difference in tone, accuracy

Recommended by every nationally
known radio laboratory and by professional set builders,

i

Try

SANGAMO
Accurate

SANGAMO BY- PASS
CONDENSERS

I

Radio Parts

I

,
I

they won't break down

Sangamo

Company

Electric

Spring/ield, Illinois

6531-4

RADIO

DIVISION, 50 Church

SALES OFFICES

I

IN

I

volume

the

increased

the

of

receiver

and considerably
simplified the control of oscillation and
This was accomplished by
regeneration.

many

fold, stabilized

it,

when

at

set

its

minimum

would suggest that other
resistances be tried.

In

resistance.

I

I

and kinds of
set I employed

sizes

my

the variable tickler method of regeneration

and impermeable as marble.

They cost little

with the RADIO
BROADCAST "Universal" Receiver,
found
stumbled upon an idea which

putting a resistance in series with the
negative of the C battery and center tap of
the secondary coil, L.2, as shown in the
accompanying diagram, Fig. 7.
The resistance 1 used was a Bradlevohm,
It worked best
10,000 to 100,000 ohms.

Mica Condensers

still

I

EXPERIMENTING

radi'

and acid fumes that corrode, create
resistance and cause a condenser to

ators,

change

CONTROL OF THE
"UNIVERSAL"

OSCILLATION

atmos-

slyly creeps in

where moisture

Street,

New York

control.

SWITCH

FOR BATTERY,
SUPPLY, AND CHARGER

CONTROL

this arrangement is applicable to
any type of charger, the charger being

plugged-in only as needed.
GORDON T. WILLIAMS,
Cleveland, Ohio.

LINE

purchasing a line supply unit,
realized that it would be a nuisance
to have to turn off two switches in
order to cut off both the
battery and the
line supply from the set.
Investigation

A NOVEL METHOD

I

A"TER

A

H

and consultation both demonstrated that
anything I did toward the unifying of
these controls would have to be original,
for there seemed to be nothing on the
market specifically designed for the purA little thought evolved the scheme
pose.
showed in Fig. 8, A, in which the switch
is a Carter or Yaxley panel mounting jack

any

ERE

is

a simple

method

for

neu-

condenser adjustment.
The method can be applied to
employing one step of neutralized

tralizing

set

Drake. The result is accurate, despite
extreme simplicity.
Place your neutralizing condenser
zero,

mum

To A Battery

J

Toronto

Ltd.,

NEUTRALIZING

radio frequency amplification plus a regenerative detector, such as the Roberts
and the latest model of the Browning-

switch, single pole, double throw.
Then the addition of a trickle charger
In my
complicated matters somewhat.

For Europe
British Sangamo Co., Ponders End, Middlesex, Eng.
For Far East
Ashida Engineering Co.,.Osaka,.laoan

FOR

CONDENSER ADJUSTMENT

PRINCIPAL CITIES

For Canada
Sangamo Electric Co. of Canada,

I

110 VAC.

so that

its

at

capacity is at minivalue, and turn your feedback coil
or feedback condenser until
the detector breaks into oscilla-

i.

e.,

its

tion.
Under these conditions,
when you touch the antenna

post with the wetted finger tip,
you will hear a loud click in
the phones or the loud speaker.
ncrease the neutralizing
condenser capacity and the
loudness of the plop will gradually diminish and reach a
state where it leaves only the

Single Pole Double

Throw Jack Switch

I

,

Double Pole
Double Throw Switch

faintest click.

This is the state of the most
perfect neutralization.
You can perform this pro-

Pioneers in the Radio Industry
SENT ANYWHERK ON 1O HAYS' FKKK TRIAL.

T If B E

BIG

>OWERFU '-

cess

GUARANTEED

with your antenna con-

nected.

5

\ ft fireta

'"

KIYOSI KAWAHARA,
Hukuwoka, Japan.

programs coast to coaat.

jada to Gulf loud and clear
speaker; oDtpcrformBtlOO
,

FIG.

8

FACTORY
'

'PRICES-SAVE
/3T0 1/2.Sm>H.r

l

Sets S13.7S up. retail.
FREE! LifraturnlatBt
QT lto6tubmo<JlB ./A K ent\

nw low prices ftnd V Dealers
Write /

I

I

SPECIAL

OKl-'KRt

I

MIDWEST RADIO CORPORATION
4% B-E 8th

St.. Cincinnati,

RADIO
GETS'EM
COAST fc
"OAST

'If HE

award for the best idea submitted to this department
time awarded to IV. B. Harrison, whose idea was printed
Particulars of this award appear at the top of page 3)8
in the July RADIO BROADCAST.
quarterly $25 dollar pri{e

J. during that period,

is this

Ohio
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THE BEST IN CURRENT RADIO
The Tenth Installment of a Useful Classified Survey of Material Appearing in the Radio Press

By

G.

E.

How

B-Power Unit

SHALKHAUSER

No. 1582

For Standard

Can Help You

This Survey

Raytheon

~LJ OH'

oftfii have you looked for information contained in sonic article which
you recall having
read months ago
the description of the Browning-Drake receiver, or the measurement of
losses in inductance coils, for example? After looking through probably several issues of a domett different publications, you either give up or become interested in something altogether different.

*

H'hen data

is

wanted on some particular

real radio encyclopedia.

a

Tube

*

a systematic

subject,

Instead of having merely the

title

of

an

file

of subjects and

article given,

titles

which often

ii

$11.00 List

becomes a

new Dongan Btransformer and 2
chokes) represents the highest point
yet reached- in the successful elimin'
ation of B Batteries.
Built in strict
accordance with Dongan's exacting
Undoubtedly
Power Unit

misleading,

of the contents gives all the information. These surveys cover the radio field as gleaned from
material in to-day's periodicals.
They will always serve as a future reference-guide to all who are

summary

interested in the science of radio, whether engineer, manufacturer, dealer, experimenter, or listener.
To be of practical value and easily accessible, these surveys should either be pasted in a scrap hook, or,

In the
pasted on individual cards and filed according to numbers, or alphabetically.
matter of classification of articles, the Bureau of Standards circular Mo. i j8 has been followed.
This
may be obtained from the Government Printing Office, Washington, District of Columbia, for ten cents.
In addition, each abstract has certain key-words placed at the upper right, which may be used for

better still, be

the

purpose of filing

this

(i

specifications, this

compact, smooth-

operating B-Power Unit assures efficient B-Power when built according
to instructions.

articles alphabetically.

With this series of surveys ue hope to aid our readers and help them through many difficulties
which they no doubt have often experienced.
The writer is prepared to give information and references to articles previously surveyed upon receipt of a stamped and self-addressed envelope.
Following is the series of headings, made up according to the Dewey Decimal System used in the
Hiirenii of Standards circular \o. 1 18:

In addition to this model Dongan
builds various designs of both cased
and uncased transformers and chokes
for use with all types of Full and
Half- Wave Rectifying Tubes.

Rooo RADIO COMMUNICATION
Under

this

heading

will

IN

GENERAL.
all

appear

subject

matter pertaining to laws, regulations, history,
etc., which deal with radio in a

publications,
general way.

R400 RADIO COMMUNICATION SYSTEMS.
The spark, modulated wave and continuous
wave systems in transmission, beat and other

Orders filled direct from factory
dealer cannot supply you.

methods of reception, wired wireless, automatic
printing, the buzzerphone and Fullerphone, will

Set

be given here.

PRINCIPLES UNDERLYING RADIO COMMUNICATION.
Here will be given the phenomena of radio
waves, their underlying theory of propagation,
the principle of antenna and counterpoise, design and characteristics of vacuum tubes and

Rioo

their behavior in circuits, types of circuits, transmitting and receiving apparatus and their principles of operation.

R2oo RADIO MEASUREMENTS AND STANDARDIZATION METHODS.
The various known methods which have been
used in measuring frequency, wavelength, resoncapacity, inductance, resistance current,

ance,

voltage, dielectric constants, and properties of
materials, will be mentioned here.

R^oo RADIO APPARATUS AND EQUIPMENT.

To

aviation, navigation, commerce, military,
private, and broadcasting, and the specific information under their headings, are referred to here.

RADIO STATIONS.
The operation, equipment, and management
of radio installations, both transmitting and receiving, the testing, the rules and regulations
concerning stations, the reports and bulletins
issued will follow under this heading.
R(TOO

ment, sales and advertising,

is

RQOO MISCELLANEOUS MATERIAL.

Key

"SiNr.i

H.

Si

in-:

MHO BROADCAST.

June, 1926, pp. 111-115.
York Talks to London," E. H. Felix.
telephone transmitting station of >o-kw. power

"How New
A new

i

has been installed at Rocky Point. Long Island, utilizing
the "single side band" system of transmission.
i<
It

claimed that this new method of energy transmission is
superior to other schemes in several ways.
Only onequarter to one-sixth the power is required to transmit a
given distance, only one-half the wavelength band is used,
and it is less subject to fading than the double side band
The underlying principle of
system used at present.
'
transmission is explained. The new
"single side band
water-cooled vacuum tube forms the nucleus for this new
station.

RUO.

Photographs and diagrams are shown.

RADIO CIRCUITS.

"RADIO BROADCAST
LAB." CiRcin.

RADIO BROADCAST.

June, 1926, pp. 121-121.
Lab.' Circuit," K. Henney.
In experimenting with radio receiving circuits it is well to
begin with the simple hookup shown, according to the
writer.
The bridge circuit (known as the Hull circuit),

"The 'RADIO BROADCAST

under

this heading.

No. 117

bers, to the time-proved principles of

used in conjunction with the toroidal coil, is analyzed for
the benefit of the experimenter. Attention is called to
parasitic oscillations likely to occur at about 3748 kc. (80
meters), which can be balanced out by using a trap circuit.
The correct turn ratio to use in the r.f. transformer depends
upon the plate impedance of the tube used, a table of values
Data governing the characteristics and the
being given.
operation of the circuit are
presented.

y?5.3.

ELECTROLYTIC RECTIFIERS.

Those Set Mfrs. who have solved
the problem of production and market;
ing are turning, in even greater num-

Dongan Audio Transformers.

Recent Radio Articles

BAND" TRANSMISSION.
K

Models Audio
Transformers for
Set Manufacturers

Semi-cased

this heading.

TRANSMISSION PHENOMENA

New

under this head.

The matter of patents in general; the mathematics and physics, including chemistry, geology,
and geography; meters of various kinds; all information not strictly pertaining to radio,
but correlated to this subject, will be found

R.M3-

Trickle

for

Ryoo RADIO MANUFACTURING.
Data relative to costs and contracts of radio
equipment from raw material to finished product,
including factories, tools, equipment, manage-

description of various types of antennas
and their properties, the use of the electron tube
in various types of receiving and transmitting
sets, other methods of transmission of signals,
various detecting devices used in reception,
instruments, and parts of circuits, come under

to

Transformers

Chargers.

R8oo NON-RADIO SUBJECTS.

A

A

Mfrs.
Complete information
and prices upon request.

Special

Rsoo APPLICATIONS OF RADIO.

if

They

recognize the superior qualities of design and manufacture in Dongan products.
It is to be expected that

Dongan's 15 years' experience in the
quantity production of quality trans;
formers should place Dongan in the
leadinaudiotransformerrequirements.

RECTIFIERS,

Radio.
16. pp. igff.
Electrolytic.
May, 1926.
19!
"Electrolytic and Mercury Arc Rectifiers," J. B. Dow.
rectifiers
usually consist of lead and alumiElectrolytic
num plates in either a borax solution or a neutralized soTo form new cells, either a
lution of phosphoric acid.
direct or an alternating current may be used, the latter not
The method of connecting
as
for
the
good
being
purpose.
cells to the circuit, amount of current to use in forming, and
the phenomena to observe when cells are in operation, are
For the various types and sizes of tubes on the
discussed.
market recommendations are made concerning cell dimensions and the correct number to use. The thermionic
and the mercury arc rectifiers are a'so mentioned in this
connection.

f Tested and approved by RADIO BROADCAST
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Get engineering data and samples
immediately

Dongan Electric
7^
Manufacturing Company
2991-3001 Franklin St., Detroit, Mich.

\TRANSFORMERS of MERIT

for

FIFTEEN YEARS

;
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ELECTRAD
Don't Fool With Lightning!
doesn't pay to
on a

It

economize

lightning arresto
ter, or

use one you
aren't sure

You

of.

can't

col*
ln-ri.ul Certified

I

insur-

lect

Lightning Arrester

ance unless
you have an

arrester capable of passing the National
Fire Underwriters.
Put in an Electrad Certified Lightning Arrester
then you're sure.

Board

't'

Air-gap type, exterior moulded porcelain, attractive
Completely sealed and moisture proof. Cost litsimple and easy to attach. At all good radio stores,
joc;in Canada 7^-. Outdoor type $i.yo;in Canada $a.io

lim^h.
tle,

111
For perfect control of tone
and volume use the EUvtr.id
500,000 ohm compensator.
For free hookup write 428
Huudw.iy, New York City.

APPROVED

ELECTRAD

by the most critical eye
Look

and you

at the Bosworth,

an inborn depend-

will sense

ability.

Those who actually use
or ardent

broadcast

it,

either as expert radio technicians
their further stamp of ap-

place

listeners,

proval upon it.
The fan, because he finds that Bosworth Radio gives him good,
clear, consistent, dependable reception, night after night, from a
multitude of stations.

The technical man, because he recognizes a correctness of construction and engineering which makes these results possible.
Thus

it

angle, are
certain.

is

who know

that those

inevitable

Bosworth

recommending

to

from either

radio,

who

those

Kits
Parts
Sets
Radio's Newest

are

still

You need
lot

The Bosworth

Electric

Mfg.

Co.,

Nor-

BOSWORTH
RADIO
Why not subscribe
Send

to

direct to

Radio Broadcast?
Doubleday, Page

&

By

'

OMNIOR

n jour own

newest

up

sets

102-109 S. Canal 5t..CUcaM

the year only $4.00; or two years $6.00, saving
City, New York.

with the

OMNIGRAPH

th Wireless and Morse Codet rlffllt
Automatic Transmitter will teach you both the
mrcted with Buzzor, Buzzer and I'li.-inquickly, easily and inexpensively. Connei
unliiml-.i messages,
from 5 to f.0 words a tin nut c
or to
._ _
m.-ssa^s. at any speed, fron
Sounder,. it will send you unlimited
THEOMNtGKAI'Hisnot an ,-MM-I nn.-nt. IW m..i than 16 years, it has been sold all over th world
IN U; 1C A I'll is used by several DepU. of the U. S. Govt.--in
with R money hack guarantee. The
fact,
M(i 1C A I'll to test all applicants applying fora Radio license. The
the IVpt. of rotmiit-rre uses tinHi H A I'll has been successfully adopted by the leading Universities, Colleges and Radio Schools.

TIIE

all

tmilt

use,

Company, Garden

AT HOME
LEARN THE CODE APH

Thf Omni'
"Just LiftfH
trath will da tht tftifhine"

Shows
kits,

battery eliminators, radio's newest creations.
Writ* for Copy fr, also send
name of radio fern. Send to-day.

ready for

models, a six tube set at $155, and a five tube
Write for booklet "B", "The Spirits of Enter-

$2.40.

huilding.

hook-ups.
parts and

Two Boswojth

set at $115.
tainment". Address
wood, Ohio.

FREE book.
to success in
Gives advanced

this hip

A practical guide

un-

home

I

.-

OM
il

OMN

-rn,

I

for

I

i;i

Catnlomie describing thre* models. 1M) IT

I

THE OMNIGRAPH MFG.
1

a Radio

f HKII turn

BAKELITE

CO..

I'hont n*t a Hit don't

for

TO-DAY.

3K Hudson St.. New York City

1
know

thi>

itMif

you

titf tninainff

most of th fttn

Radio Parts

Dept. RB-8

York, N. Y.

Chicago

Office: 636 W. 22nd St.
Street, Toronto, Ontario,

LTD.. 163 Duflerin

^^fll*lJ*MfJ'
Street,
""'* *

New

York Citv

Write for

Hook-ups

BAKELITE CORPORATION
New

**

50 Franklin

FREE

through defective insuWrite for booklet 29.

BAKELITE CORP. OF CANADA.

popular construction sets. $1.10.

" J ^*^# *

ferior reception

247 Park Ave.,

the perfect filament control.

Takes the guess out of tube control. No
knobs to turn. Makes tubes last longer.
Makes any novice a master operator. Specified in all

The use of Bakelite parts in the set you
buy or build, will insure you against inlation.

Fool Proof

AMPERITE

Canada

Tested and approved by RADIO BROADCAST
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PACKINCI RADIO SETS.
PACKING RADIO SETS.
June, 1926, pp. 126-127

Rooo.
\<

Pack Radio Sets for Shipment," S. W. Todd.
Suggestions and information are given to those who wish
The best container
to ship radio sets by express or freight.
to use is an air-cushioned corrugated cardboard carton.
The accompanying photographs show clearly how receivers

WAVE-TRAPS.

FILTERS.

.

KAIHO BROADCAST. June, 1926, pp. 138-142.
"Cutting Out the Locals." H. E. Rhodes.
A series of tests to develop a simple wave-trap for receivers located within a few miles of high-powered broadcasting
stations, are described.
By the use of a simple condenser
and coil arrangement, receivers can easily be made more
Also the sensitivity can be increased by adding
selective.
an additional stage of r.f. amplification, such as the "Penetrola."

MANUFACTURING.
May, 1926, pp.

I<7<K>.

Radio.

A JOB

IN THE
RADIO FIELD.

8ff.

"Breaking Into the Radio Game," H. S. Pyle.
The radio field may be divided into three main branches;
In
manufacturing, selling, and operating, says the writer.
order to enter the manufacturing field, the prospective jobseeker is advised to enter some factory making either marine
radio equipment or broadcast receivers, in order to gain his
fundamental knowledge.
In the selling side of radio it is essential that you know
You may become an outside
tin: product you desire to sell.
commission salesman or a counter salesman. Both branches
however, require sales ability which is necessary in all selling
A good radio salesman must know the latest developlines.
ments in radio circuits, hookups, apparatus, etc., to be a
real success.

As a station operator, the applicant must have passed the
government license examination for the particular type of
transmitting stations he wishes to operate. These may be

broadcast stations, private stations, highpowered transoceanic stations, and ship stations. In all, a
thorough knowledge of the principles of radio communiclassified as radio

cation are essential.

ALTERNATING CURRENT SUPPLY.
ABC
ELIMINATOR.
Mav, 1026, pp. i^ff.
Half-Wave
'ABC' Eliminator/' G. M. Best.
"The

Rui

5.

Radio.

ABC

A description of a half-wave
Gt-nrral Radio rectifying transformer,

eliminator,

using

is given, accompanied
diagrams and constructional data. A method
of connecting up a Bremer-Tully "Counterphase," with
filaments arranged in series, is also shown.

circuit

CONDENSER

CONDENSERS.
Mav, 1926,

ftjSf.

PRINCIPLES.
pp. iHff.
Constitutes a Good Variable Condenser and
Why," H. M. Bishop.
The prime requisites of a good variable condenser are
Radio.

"What

-..ml

to he:

Low

i

high-frequency

resistance;

Adequate

(2).

in-.ul.ition; MI
Kuggedness; (4). Adjustability; (5). ComThese requisites
pactness; (f>). Smoothness of operation.
are taken up in order, and discussed.
ither brass or aluminum can be used for the plates, and
siKt-r plating adds little to the efficiency.
Low resistance
Insulating material should be so
joints are necessary.
placed that it be out of the electric field as much as possible.
Low eddy current
Surface leakage should be avoided.
.ire obtained by making plates thin and small without
Although this loss is
sacrificing strength and durability.
of litlle consequence compared to the other losses, its value
I

heavy end plates.
The following are said to be good insulating materials:
Hard Rubber.
BakelJte, Micarta, Formica, Porcelain.
Electrical efficiency should remain
Isolanlite, and Pyrex.
paramount and not be sacrificed when design and conThis pertains to plate thickness,
struction are considered.
end plate construction, condenser bearings, rotor contact,
and the method of mounting. A good condenser is usually
Its maximum to minimum capacity ratio
also compact.
should be about so. A higher ratio is not necessary and
-itest in solid

may

FORMCIA J-K
RECEIVERS.
May, 1926, pp. 3iff.
"The Arithmetic of Radio," E. M. Sargent.
The various radio formulas applicable to simple radio
Radio.

to

should be packed.

bv

KXfH>r',m) MATHEMATICS.

MHO BROADCAST.

"How

result in excessive resistance.

and examples given. A two-tube
shown as a typical example. Equations governing antenna current, ohmic resistance, inductance, capacity, and natural wavelength of the antenna;
coefficient of coupling between primary and
secondary; and
wavelength and voltage induced in a secondary circuit, are
are outlined,
regenerative circuit is

circuits

discussed.
The effect of connecting condensers across the
primary of the transformer is shown, and the calculation of
tube impedance is described.
I'

M

"A

ELECTRON-TUBE RECEIVING SETS.

May

Radio.
"

Improving

1926, pp. 2

4o-Meter

iff.

Foreign

RECEIVER,

Short- Ware.
Reception," Don C.

i$-Watt.

the set.

GENERATING ACTION.

PARALLEL OPER-

Radio.
ATION OF TUBES
May, 1926, pp. 42ff.
"Parallel Operation or Tubes," G. F. Lampkin.
The data presented intend to show that with a coupled
Hartley oscillator circuit the output of tubes connected in
is proportional to the number of tubes used.
The
parallel
information is given in a series of curves. Curve No. 2
shows the adjustment of grid excitation for maximum output; curve No. 3 shows the grid leak adjustment for maxioutput; curve No. 4 shows the relation of output to
the number of tubes in parallel; curve No. 5 shows the
relation of plate voltage to output; and as a comparison,
curve No. 6 shows the relation of power output to number
of tubes in parallel for conductive coupling.
All tests were
made with 5-watt Roice tubes on a frequency of 3750 kc. (80
meters).

mum

DETECTORS AND RECTIFIERS.
SYNCHRONOUS
RECTIFIERS.
QST. May, 1926, pp. 9-16.
"Taming the Synchronous Rectifier," R. S. Kruse.
The synchronous rectifier used in rectifying 6o-cycle a. c.

R375.

disadvantages because of the bad sparking at the
contacts.
Two types of rectifiers are generally used, the
To either prevent this
vibrating type and the rotary disc.
sp.irking or reduce it to an absolute minimum, the author
One of
discusses several filter circuits which may be used.
the circuits makes use of either an S tube or a kenetron
Other circuits, the so-called Hoover, the Morris,
rectifier.
and the Indianapolis, have their advantages, and are used
with great success.
has

its

R343. ELECTRON-TUBE RECEIVING SETS.
QST. May, 1926, pp. 23-26.

"A

Reilexed.

W. Hatrv

The problem
and

RECEIVER,

Reflexed Receiver with Resistance Audio Coupling,"
L.

its

ot

proper reflex circuit design is considered,
advantages and disadvantages summarized. A four-

reflex set is illustrated and described
Tubes to use, constructional hints, and results
to expect, are given.

tube resistance-coupled
in detail.

ANTENNAS.
R32O. ANTENNAS.
QST.
May, 1926,
pp. 27-29
sTrK-t-i
'j *_1.
"Picking a Good Antenna for the Short-Wave Station,"
*

C

H. Starr.

In the writer's opinion, good results in short-wave transmission depend upon a steady note and a good antenna.
A good antenna can only be discovered by making com-

parative measurements. The resistance of an antenna
may be measured in the usual way. or the results may be
compared by taking field strength measurements at many

The

question of operating an antenna at its
fundamental or at one of the harmonics is still open to disA radio frequency feeder line may be used, as
cussion.
suggested, if the antenna is in a remote location.
distances.

^343-

TRANSMITTER,

i5-Watt Tube Transmitter," D. B. McGown.
Using a ux-2io or cx-3io vacuum tube, which has
characteristics similar to the old uv-202. the writer presents
a transmitting set, the construction and
operation of which
is described in detail.
The Hartley circuit is used, the set
on
and
kc.
and
15,000
operating
7500
(20
40 meters). A
new keying system is used whereby a high positive potential,
obtained from the plate-voltage source, is placed on the
filament to stop the tube from oscillating.
When the key
is open, the tube does not oscillate, but when it is closed the
potential of the filament is reduced to that of the grid, and
the tube oscillates. Special arrangements are made to keep
the high frequency energy out of the keying system. Compactness, and simplicity of adjustment, are advantages of

Ri33.

Wallace.

The problem of extraneous noises, and the effective shielding of short-wave receivers against these noises, is discussed.
The author proceeds to describe an efficient short-wave
receiver to operate from 0094 to 6250 kc. (30-48 meters).
Long antenna wires up to 750 feet in length have been
found very effective in picking up the extremely high
frequencies from foreign amateur stations.
K

FILTERS.

iKfi.

Radio.

Mav.

1926, pp. 25?!.

"A Super-Heterodyne Band
An

SUPER-HETERODYNE
BAND FILTER.
R.

Filter,"
Thorpe.
electric wave filter, designed and developed by G. A.
to be used in conjunction with super-heterodynes

the intermediate stage amplifying circuit, promises to
receiver considerably more sensitive and selective without cutting away any of the desired sidebands.
The constructional details of a typical filter circuit to
operate at 30,000 cycles, is given.
in

make the

RECTIFIER,

QST. May, 1926, pp. 30732.
"A Dry Electrolytic Rectifier," R.

A dry

electrolytic rectifier has

Electrolytic.
S.

Kruse.

been placed on the market,

as one plate and a composition disc as the
other.
The theory of operation is not disclosed, but diagrams and a general description are given,

using

magnesium

Rii3.

TRANSMISSION PHENOMENA.

"SINGLE SIDE

BAND" TRANSMISSION.
March 31, 1926, pp. 487-489.
Band Transmission," E. K. Sandeman.

Wireless World (London).

B.

Campbell

ELECTROLYTIC RECTIFIER.

R375.
375.3.

"Single Side

The fundamental

principles of ordinary radio telephone
transmission, taking up modulation, analysis of the modulated wave, complex wave forms, side bands and their detection, and a preliminary discussion of "single side band"
transmission is discussed.
(Continued April 7, 1926, issue
pp. 529-532).
The characteristics of single side band transmission and
carrier suppression are summarized as follows:
Ci
The frequency range occupied by the side bands is
halved, the energy radiated in the side band frequencies
being unaltered if the carrier is radiated as in the normal
'

AURORA
METEOROLOGICAL TRANSMISSION
PHENOMENA.
BOREALIS.
Mav. 1926, pp. 11-18.
Popular Radio.
"Does the Aurora Borealis Affect Radio Reception?"

Rii3.5-

W.

D. Terrell.

Unusual electrical disturbances are probably due to a disof Northern Lights, says the writer, his statements
play
being based on personal observations, and reports from other
fvers.
Possibly the discharges of atmospheric electricity related to the Aurora may create electromagnetic
It
is
waves of irregular type, suggests Doctor Terrell.
known that an Aurora display affects telegraph transmission lines, setting up stray currents.
All radio districts
the United States report bad blanketing effects on radio
reception with the exception of the New Orleans and Florida
areas.
The direct cause of all of these unusual disturbances
may be attributable to sun spots, and to heavy ionic and
electronic discharges from the sun.
in

i

case.
(2).

By suppressing the carrier, the side band amplitude
be doubled. The net result of these changes is an

may again

improvement in noise ratio of 4-1 on a voltage basis.
(3). Since two side bands occupy half the frequency range
occupied by one, it is possible to transmit each side band
frequency with more nearly the same attenuation.
(4). The frequency band width occupied in the ether is
one-half that occupied by the normal svstem of transmission, so that twice as many channels of communication
are

made

A
is

available.

practical method of producing a singje side band, which
actually in use at the present time, is described in this

article

R343-7-

ALTERNATING CURRENT SUPPLY.
RAYTHEON
POWER PACK.
May, 1926, pp. 19-25.
Improved Kaylheon Power-Pack,"
M. Cockaday.

Popular Radio.

"How
ow
L.

to Build
Bui)
the

Several models of power-pack units, incorporating three
values of plate voltages, are illustrated and described.
Blue print diagrams, circuits, and a list of parts are included
in the discussion to facilitate construction.

R230. INDUCTANCE.
Popular Radio. May, 1926, pp. 42-43.
"An Easy Method for Calculating Coil

M. M.

INDUCTANCE.
Inductance,"

Silver.

The

TRANSMITTING SETS.
May, 1926, pp. 3sff.

i.

i

Radio.

343

equations and accompanying charts show how, with
a given size of condenser, the inductance of a coil can be
determined, the number of turns and the coil diameter to
length ratio determining the wavelength range to which the
combination will tune. Also, having coils of known dimensions, it is possible, with the aid of the charts, to
determine with what size condenser they should be combined to tune over a given frequency band.

Ri 10. RADIO WAVES.
Radio News. May, 1926, pp.

"Changes

POLARIZATION OF
RADIO WAVES.
Waves," G. W.

15400".
in the Polarization of Radio

Pickard.
Electric

waves are polarized

at the source since they are

produced by currents set up along fixed conductors; light
waves, on the other hand, are non-polarized at the source,

up by electronic vibrations in all planes.
It has been determined that the lower frequencies, 10-700
kilocycles, are vertically polarized, but frequencies above
these values, exceeding one or two megacycles, whether
since they are set

radiated horizontally or vertically, are horizontally polarized.

Tests were made to determine: (i). The polarization at
from high-frequency transmitters radiating vertically plane polarized waves; and (2). What a comparison at both low and high frequencies from a distant
transmitter, which should radiate alternately vertical
and horizontal waves, would show.

different distances

Precautions must be taken

when making measurements,

since ground reflection may cause erroneous conclusions to
be made, the author citing an example of a wave coming to
the test apparatus at an angle of 45, plane polarized.
Measurements made in an isolated locality in New Hampshire, 7 meters above the earth, with a resonator wire 8
meters long, and a super-heterodyne of special construction,
r;ave results which indicate that the above mentioned statements are correct. The chart indicates the relation existing

between horizontally and vertically polarized waves

at

various distances and at different frequencies. The cause
for the rotation of the plane of polarization of radio waves
may be partially due to the earth's magnetism, says Doctor
Pickard.
Data are presented covering specific tests.

VACUUM TUBE,
R330. ELECTRON TUBES.
Radio News. May, 1926, pp. 546ff.
uo-^olt.
"A lo-Volt Filamentless Tube," A. N. Lucian.
A new type of vacuum tube, operating directly either
from the regular lo-volt a.c. or d.c. source, or from some
other heat source, is described. The writer first mentions
some of the many disadvantages of the present type of
filament tube and then states the advantages of his filamentA coil heater is used to cause electrons to leave
less bulb.
i

i

i

a Wehnelt oxide coated thimble, these electrons being controlled by a regular plate and grid arrangement.
Diagrams
and photographs illustrate the tube and its details.

DONLE B-6
R3jo. ELECTRON TUBES.
Radio News. May, 1926, pp. 548ff.
DETECTOR.
"The New Donle B-6 Detector," H. P. Donle.
A new gas-filled detector tube, known as the Donle B-6
The tube needs no critical
detector, has been developed.
filament current adjustment, but is rather sensitive as to
is
Its
greater for weak signals than
output
plate voltage.
other tubes used for the same purpose, and therefore can be
1

used in sets to pick up distant stations. A new gas is
contained in the tube. A grid leak and condenser is not
Curves showing its characteristics and points
necessary.
of merit are shown.

R8oo

(533.85).

VACUUM APPARATUS.

Radio News. May, 1926, pp. 15501?.
"How Radio Tubes Are Evacuated," Dr. C.
(Continued from March issue)

VACUUM
PUMPS
B. Bazzoni.

Mercury air pumps are used in the majority of cases for
obtaining high vacua. Of these, the Sprengel pattern is the
simplest (described in the March issue). Three types of high
speed pumps are here discussed, namely: (i). The Gaede
rotary mercury pump; (2). The Langmuir mercury pump;

The Holweck meicury pump.
The Gaede pump is really a high speed continuously actpump. It will produce a vacuum of .00001
when backed up by another pump which can

(3).

ing Sprengel
mm. pressure

cm. About 40 pounds of
mercury are required to fill the pump to the proper level.
the
its
of
and
Diagrams
pump,
operation, are discussed.
In the Langmuir mercury-jet condensation pump, a
stream of high speed mercury molecules is used to drive out
the air molecules from a chamber connected to the bulb.
Unlike the Gaede pump, in which evacuation depends on
successive expansion of the air in the container, the condensation pump depends for its efficiency on the rapidity and
completeness of the condensation of the mercury vapor on
the walls of the inner vessel. To prevent mercury and water
vapor from getting into the bulb being evacuated, liquid
maintain the pressure below

i

A pressure as low
air Is used in freezing these vapors out.
The moleas .000001 mm. of mercury has been obtained.
cular pump, although very effective, is expensive due to the
The
fact that it must be made exceedingly accurate.
principle of operation depends on the high speed of the drum
within the pump, which gives the air molecules motion in a
A forepump of .001 mm. pressure is
definite direction.
required. Designs of the Holweck pattern pumps are shown,
in commercial work, not much time can be spent in obtaining high vacua, and for that reason substances like
phosphorus, arsenic, sulphur, iodine, are introduced into
the vessel, these acting as "getters." The vapor of these
substances collects on the surface of the glass and in some
way covers up the left-over gases within a short time after
In the laboratory,
the filament of the tube has been burnt.
charcoal is used for the purpose of absorbing gases, when
cooled with liquid air.
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A

Primer for the Tyro Who
Wishes to "Hear" Music

EVERYBODY'S GUIDE TO RADIO MUSIC.
By Percy A.

Scholes.

Published by the Oxford

University Press, .American
York.
204 pages. $2.

THIS

Music,"

for
Shielding

IT DELIVERS
FULL "B" VOLTAGE

Shielding

the radio listener's point of view should make
The occasional
considerably easier to take.

it

references to radio serve as a friendly buoy to
which the neophyte can cling trustingly from

time to time before venturing into the terrifying
sea of musical fact.
It

Prevents aerial radiation and feedback.

ing circuits.

constant plate supply.
Once
connected it requires no further

efficiency,

selectivity

and tone

No hum

Smooth

or vibrations.

attention

or

markable

results

Reand

adjustment.

on

local

long distance reception.

quality.

Popular Price

resistance with easy work-

ing qualities.

A.

to broadcast music, and if
fail
to
provide what that mind demands or requires, it
will be my own fault."
I

idea of the contents of the

from

a

*

BRASS

random

volume can be
of

selection

among them: "What

chapter

Music?";
to Listen to an
Is

Music"; "How
Chapter on Songs"; "What is
Good Singing?"; "The Two Qualities of Music
Good and Bad"; "Is Modern Music Any

Orchestra";

of

"A

Good?"; "What Will Broadcasting Do for
Music?"
v
Ve have often wondered why that most powerful incentive "curiosity" has not been more of a
factor in promulgatingaknowledgeof music. The

Make any Good Receiver

BETTER

RESEARCH ASSOCIATION
25 Broadway
New York

preface,
friendly,

listener

"The 'Form'

S.

in

letters
I

Some

and 64th Streets
Chicago, U.
Makers of Burns Speakers

of

can claim, then,
inimical, dogmatic, inquiring.
to understand something about the mind of the

headings,
State

"This," he says

me hundreds

"brought

gained

combines low

fef

Company.

casting

Write for Data.

USE SHEET COPPER

COPPER

can afford to be without. The author,
Percy A. Scholes, is an outstanding authority
on music, and has written numerous volumes
on the subject. Moreover, he occupies the
position of music critic to the British Broadset

B-Battery Eliminator
Operates from lighting current
like other household appliances.

Improves

a book that no radio fan who wishes to
maximum enjoyment out of his receiving

is

get the

Insulates against interference from adjoin-

it

New

book, "Everybody's Guide to Radio
is our familiar friend the music appreciation primer dressed up in the plusfours and perforated oxfords of the radio age.
But the fact that the material is handled from

Sheet Copper

because

liranch,

C.E.MFG.CO.
Providence
-I.

who

hears music with his ears only
is legion
is constantly being
told that there is something in music to which he
is totally oblivious; that there is a
pleasure to be
derived from music which he has never exindividual

and

his

number

perienced and the nature of which he has never
for an instant conceived.

Unless he chooses to believe that all such talk
simply part of a gigantic hoax, we fail to see
why his curiosity is not vastly excited. For
instance, Messrs A and B listen to the same
symphony. Mr. A kens music. Mr. B does

PARTS,
BOOR-UPS:

is

SET
KITS
This

i> a

good time

Mr. A has a good time. Mr. B is bored.
Mr. A, being impolitely frank, tells B "Of course
you were bored, you didn't hear the symphony!"
Now Mr. B knows that his ears were as wide
open as those of his more erudite companion;
not.

to subscribe Jor

RADIO BROADCAST
Through your dealer or

DOUBLEDAY, PAGE & CO.

direct, by the year only

GARDEN

CITY,

unless he secretely concludes that

$4.00

1O3-1O9

NEW YORK

S.

Canal

St..

Chicago

A

is

a poseur,
curious

we should think he would be enormously
to know what in the world there was

in

that

sounds that A heard and he did not.
The language of music is so completely
different from the language of any other of the
arts that it is almost imperative that outside
collection of

Raytheon
Standard

help

be

Once

started,

alone.

B" ELIMINATOR RESISTORS
Moulded

under pressure of 50 tons
Micamold "B" Power Resistors for constant

in Bakelite

Build your Eliminator with

depend-

able service under

all conditions.
The unusually large radiating service of these rethe highest power rating of any fixed resistor now employed for "B"
Eliminators.
are
Battery
They
adopted as Standard by the Raytheon Manufacturing Company and are used exclusively by those desiring uninterrupted service.

sistors gives

Price at Dealers or by Mail $1.00 each

MICAMOLD RADIO CORPORATION

Flushing and Porter Avenues,

BROOKLYN,

N. Y.

Tested and approved by RADIO BROADCAST

engaged for the elementary lessons.
it may be possible to continue
Such tutelage may be gained in either

two ways by the personal assistance of some
music loving acquaintance, or by perusal of a
book on the subject.

of

just this purpose that "Everybody's
Radio Music" was designed.
It is
written in a breezy style, with a thorough omission of technical jargon.
Its aim is to conduct
the willing reader gently by the hand and initiate
him painlessly into the mystery of music. And
It is for

Guide

to
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RESERV.
^JU

^

^

*-

h'BRACH ARRESTER

t

Each

flash of lightning subjects

damage unless a highly

your radio set to

sensitive arrester

used.

is

For over 20 years noted engineers have insisted on
Brach Arresters for protecting railway signal systems and radio instruments because they have
found them to be the most sensitive, the most reliable arresters obtainable.

Today every Brach Arrester

THORDARSON
POWER AMPLIFICATION

Play safe!

guarantee.
on a Brach.

sist

ami

Listed by National Board of Fire Undern-riters tinder Recxa mination Service

B-SUPPLY
From

the A. C. Line

Force a car up a steep hill and
the engine knocks. Force a radio
set and the
quality becomes
ragged and the reproduction

OTHER BRACH RADIO PRODUCTS

dis-

Complete Aerial Outfits
Shockproof Radio Plugs
Extension Cord Connectors

torted.

reproduction of the
deeper bass tones requires a considerable expenditure of electrical energy
more, in fact, than
the vacuum tube of the average
receiver can handle.
Faithful

A

power

amplifier built

Thordarson

transformers

B-su/ifily for
Jvjo controls.

adjustment.

BRACH MFG.
Newark, N.

CO.

J.

Requires

Uses

no

the time to subscribe for RADIO BROADCAST
Through your dealer or direct, by the year only $4.00
GARDEN CITY, NEW YORK
DOUBLEDAY, PAGE & CO.

Now

larger

R-igS supplies
and 7$ v. filament for
> Tube.
Price *12.00

is

UX

50

HENRY CHOKE

M. A.

capacity for

R-icA 70

filter circuits.

l'ri,-r S5.(M)

THORDARSON

ELECTRIC MFG.
500

L. S.

light circuit.
receiver.

capacity tubes.
v. plate

Solderall
Electric Soldering Irons

entire

TRANSFORMER
425

Brach-Stats

with
and

chokes uses larger capacity tubes
and reproduces the heavier, more
vibrant tones with undistorted
quality and volume.
Operates from the

backed by a $100
no
substitutes. InAccept
is

W. Huron

St.,

CO.

Chicago,

111.

Transformer-Specialists Sincel895

WORLD'S OLDEST AND LARGEST
EXCLUSIVE TRANSFORMER MAKERS

F. D.

PITTS

COMPANY

INCORPORATED

219-C Columbus Avenue, Boston, Mass., U.

S. A.

"Pioneers in the Distribution of Radio"
DEALERS

Send

for large and profusely illustrated catalog on the products of
nationally advertised radio manufacturers.

MERCHANDISING RADIO SINCE
Tested and approved by RADIO BROADCAST
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ELECTRAD
New!

music is a mystery, a
comprehended, when

baffling one, until

it is

once

becomes all very simple.
In his effort to make the book informal, Mr.
Scholes has succeeded too well, and has sacrificed
It is
continuity and proper balance of material.
it

a collection of miscellaneous chapters rather than
a progressively developed unit.
But this makes
for easy reading as the

volume may be picked up

and begun anywhere.

An

ELECTRAD
Heavy Duty Metallic Resistor
Specially developed for B eliminators and power supply units.

2

Special features are:
High current -carrying capacity.
N on -inductive.
Accurate
cali-

3

Low

4

Resistance element fused to inside

1

bration.

temperature coefficient.

of Lavrock tube.
5

All standard high

resistance sizes.

Canada $1.40
Ask your dealer for detailed

to

Inc.

New York

ELECT

City

RAD

If you want real radio en-

joyment

"B"

buy a Majestic!

current supply unit!

MAJESTIC

better
will giveyouadded volume
\
* * tone. It will
supply con atari t dependnbl power.
socket
at
an
averOperates direct from your li^ht

age cost of only one-tenth cent an hour!

Majestic "B" Current

Supply delivers pure,
direct current from your
light socket.
Economical,Pou?erfa/
Lasts as Long as Any

Go

the

operas that are regularly broadcast are
probably improved by being shorn of their silly
mummery. Mr. Scholes defends opera broadcasting on the ground that before long we shall
have the action as well as the sound transmitted.
\\ e should have liked to have seen Mr. Scholes
devote more space to pounding in the fact that
music is a self contained art.
For it is ignorance
of this fact that constitutes the most serious

stumbling block to the would-be connoisseur.
It is true of all the arts that this conception of
"uniqueness" is the first barrier to be surmounted if further progress is to be made.
While superficially the arts may seem to overlap,
they are in their purest elements absolutely
distinct.
The masterpiece, in any one of the
arts, is that work that most fully develops the
possibilities of its own particular medium, and
borrows the least from other mediums. Thus-

praise

the dealer from
you bought your
set or any other reliable
dealer and get a Majestic
"B" Current Supply.
to

it.

The book

whom

takes

up the various instruments

the orchestra and describes

and

of

illustrates each.

an easily intelligible discussion of the
of music, and several chapters that aim
to provide the reader with some standards of

There

is

"form"

Attach it to your set. At
llu end of seven days if
you are not fully satisfied,
your money will be refunded by your dealer.
Fully guaranteed. Its low
purchase cost and the saying it will mean to you in
just a few months make
it an investment that soon
pays for itself.
1

;

The devotee of jazz
need have no fear that Mr. Scholes
is going to deride him.
Says the author, "If
the cabaret song and the symphony are both
But if they
good, then I am in favor of both.
are both bad, then
am against them both."
intelligent

criticism.

good jazz

I

GRIGSBY-GRUNOW-HINDS CO.
4570 Armitage Ave.

good

to say that a painting has sculptural or musical
or poetical values, is to damn it far more than to

Receiver
4222 WrightwoodAve., Chicago, U.S. A.

the far too

to

temporary phenomena is the absurdly inflated
esteem that is accorded opera. The word is
printed in large capitals and mentioned in
reverent whispers as though it were the highest,
greatest, and most noble manifestation of music.
As a matter of fact, it is probably the lowest,
and should occupy a niche only slightly above
the cabaret song.
There are good operas, but
they are the ones that are never performed,
or, if ever, only once or twice a season, and then
a

Circular

ELECTRAD,

is

He gives it
opera.
thirty pages and includes a lengthy catalogue
of libretti.
One of the most startling of condevoted

space

meager houses. We are of the opinion that
opera would make very poor radio
material; for, if it is truly good, the action and
scenery is so wedded to the music and words as to
be essential to a proper enjoyment.
However,

List price $1.00; in

428 Broadway

instance of the lack of balance

great

Chicago,

III.

As successive subjects come up
the

reader

is

referred

to

for discussion,

various

accessible in the public libraries,
the subject at hand more fully.

A IRGAP SOCKETS
*^^ howls and

will rid your set of those squawks,
frying noises due to socket capacity; they

keep your grids negative, stabilizing your circuit causing
tube to go into oscillations more smoothly and not "spilling over" until maximum results are attained

books,

all

which discuss

This greatly
enhances the value of "Everybody's Guide to
Radio Music," which, in its brevity and simplicity, makes no pretension to be more than an
introduction to further study.
And a stimulating

and entertaining introduction

it

is.

JOHN WALLACE.

Type V. X. Universal
Price

books

following
published by
THE
CAST, Garden City, New York,

0c

RADIO BROAD-

are obtainable at

closed circuit, absorption of current, intercoupling
of circuits, feedback and undesirable capacity; making your set more
stabil, sharpening tuning, resulting in purer and clearer tones with
more volume on local and distant stations.

They prevent

Sent direct Post-paid

if your

Dealer cannot supply you

$1.00 each:

"RADIO BROADCAST'S Knock-out Four -Tube Roberts
Receiver."

"RADIO BROADCAST'S Knock-out

"How

Reflex Receiver."

Radio Receivers Work," by Walter

Van

B.

Roberts.

if
9

AIRGAP PRODUCTS CO.

Campbell Street

Newark, N.

"How
J.

'

prints).

Tested and approved by RADIO BROADCAST
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RADIO BROADCAST 'Aristocrat
(Eight page booklet and set of three large blue
to Build the
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Better

Resistor!
Metallized!

A

glass wire

is

passed through
high

ical,

LOEWE-LEAK

ducting

layer

resistance.

Look for the TIPON. It is proof that the
Resistor tube has been evacuated and sealed.

chem-

of

high

Impervious to

atmospheric conditions.

and

Noiseless, free from capacity effects

TIPON LOEWE-LEAK

a

temperature

process, forming a thin con-

"The Changeless Resistor in a Vacuum"

independent of moisture, the

-

spun and

VACUUM

a better resistor,

is

with detector tubes and in impedance and resistance-coupled audio.
The quality leak in the individual silvered,
for use

sealed package.

A

^^

PRICES
10,000 ohms.
50,000 ohms.

.

.

.

.$1.00

.

.

.

-

-75

-

-75

.

.50
.50

1/10 megohm.
1/4 megohm.
i/a megohm.

.

.

.

.

.

,

,

.

megohm
megohms
megohms
8 megohms
i

a
4

10 megohms.

.

.

.

$ .50
50
50
7?
i.oo

Permanence/

Tobe Deutschmann Co.
CORNHILL, BOSTON, MASS.

f

DUB

FROST-RADIO
Frame
Type
700 Metal

Rheostats

To meet the requirements

of ne
tubes an entirely different type
of metal frame rheostat has been
designed by FROST-RADIO
engineers to give perfect output
(volume) as well as filament
control. Supplied in resistanros
from 2.5 to 75 ohms. Ilnke-litc

HUGE

small

skyscrapers.
Metallized Resistors are the enduring

and associated apparatus.

Made

H. FROST,

impervious to atmospheric changes. Permanent in resistance value and necessary to

Durham

Inc.

Resistor

Chicago, Illinois
Los Angeles

Made

Mounting

of moulded insula-

tion of exceptionally high

RADIO PANELS

resistance. Has best
quality, tension-spring,
bronze contacts. The only

OF GENUINE BAKELITE
Cut, drilled and engraved to order. Send rough sketch
for estimate.
Our Xew Catalog on Panels, Tubes and
Hods all of genuine Bakelitc mailed on request.

STARRETT MFG. CO.
521 S.

by

together

make towering

link in radio receivers

25 to 50% overload without overheatinc. Ask
your dealer to show you these
new models. List: 50c.
lever; carries

160 North LaSalle Street
New York City

held

girders,

rivets,

Durham

pointer knob; smooth acting

HERBERT

RESISTORS

Green Street

upright

little

space

in set.

111.

mounting .... 500.
For condenser
650.
Single

500 ohms to 10,000 ohms ....................... $1.00
Above 10,000 ohms to .24 meg .................... 75
.25 meg. to 10 meg .............................. 50

mounting made.

Occupies but

if
Chicago,

good reception.

RESISTORS

FOR CLEAR, QUIET B" POWER

International Resistance Co.
Dept. D, Perry Building

This

is

Philadelphia, Pa.

a good time to subscribe for

RADIO BROADCAST

Through your dealer or
DOUBLEDAY, PAGE & CO.

direct by the year, only $4.00

GARDEN

RADIO
Storage "B" Battery
oit*

Lasts Indefinitely

Pays for

Itself

The Finishing Touch

.nd performance unheard of before. Rechareed at
Delivers unfailing power that la clear, pure and quiet.
Bib
and listed a.4 Standard by leading K' i" Auth.-nti.-* in.-lu.lAD- _.__._
inst Pop, K lio Laboratories. POD. Pci. Inst. Standard^ Radio News
LaV.Lefa
-MO., LCTJH, Inc., and other Important institutions. Equipped witn
Solid Rubher Case, nn insurance ajrafnsc acid and teakagre. Extra
heavy cla*a jara. Heavy tuKged Dlntea. Order yours today!

to the

CITY,

NEW YORK

Home-Built Set

i

iareceived. Extra offer:

JSLSSMJS&MiffiSSS
4 batteries in aeries
volts), .Mo.r.o. Pay

*

(9fi

expressman after examining betterlea. 5 percent discount ror cash
with order. Mail y.ur order now!

PANELS

WORLD BATTERY COMPANY

1219 So. Wabash Ave.,

Dept. 78

Chicago, IlL

These beautiful panels give your set a professional, "factorybuilt" appearance, Insuline may be had in Black. Mahogany
and "Frieze" finish; and Bakelite in Black, Mahogany and WalStandard size blanks, easily worked with ordinary tools; or
nut.

Makers of the Famous World Radio" A" Storage Battery
6-VQti. 100 Amp. tlt.SS:

120 Amp. HS.X6; 140Amp. SU.OQ.
All equipped with Sutid Jiubber Case.

World

lit 210
r.r the new 2000
watt World StormBf BatUrry
Station. WSIiC. ChR-ago.

Set your Radio Dials

drilled

metrs

STORAGE BATTERIES

BAKELITE

INSULINE

SEND NO MONEY

and decorated

for all popular circuha.

At your dealer's or write us direct. Don't take a substitute.

Insulating Co. of America, Inc.

KDKA* WEAF <W6M<WJS*KHJxKSOXKFAFAWjy?KQia
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Radio Shows

for

1926

list

of radio shows and
to take place this
year, has been compiled with the aid of information supplied through the
courtesy of The Radio
Dealer.
Full information
the various

printed below,
THE
conventions scheduled

A

Universal Range Variable Resistot

CLAROSTAT
Endorsed and Used by:

concerning
be obtained by addressing the secretaries. whose names and addresses are included

shows
in

may

the

Acme Apparatus
All

list.

American

Dongan
AKRON, OHIO

Grigsby-Gru nowHindi

SEPT. 15-18.
Akron Radio Show. Auspices
Radio Dealers Association and Times-Press.
George Missig, Secretary, Times-Press, Akron!

Jefferson Elect.
Kokomo Elect.

Ohio.

Mayolian
Raytheon

Modern

BOSTON, MASSACHUSETTS
SEPT. 27-OcT.

The New
NATIONAL Tuning Units
Comprising the genuine

BROWNING-DRAKE SPACE WOUND
TRANSFORMER
and the

NATIONAL Velvet

Vernier Dials and Condensers

Arc now in the hands of your dealer. Their beauty and
See them at your
efficiency will greatly surprise you.
dealer's.
Send for Bulletin 10? R. B.

NATIONAL COMPANY,

Inc.

W. A. Reidy.Pres., 110 BrooklineSt., Cambridge, Mass.

Boston Radio Exposition,
Mechanics Building.
Shelden Fairbanks,
Manager, 200 Massachusetts Avenue, Boston,
Massachusetts.

BROOKLYN,

OCT. ^o-Nov. 6. Third annual Brooklyn
Radio Exposition, 23rd Regiment Armory.
Stephen T. Rogers, Managing Director. Suite
Albee Building, Brooklyn,

New

York.

CHICAGO, ILLINOIS
SEPT. 27-OcT. 2.
Second Allied Radio Congress and National Radio Exposition, Exhibition
Hall, Hotel Sherman, Chicago.
Milo E. Westbrooke, Manager, 440 South Dearborn Street,
Chicago, Illinois.

Illinois.

CLEVELAND, OHIO
SEPT. 20-26.
Cleveland Radio Industries
Public Auditorium.
Exposition.
George B.
Bodenhoff, Manager, 511 Guarantee Title Building, Cleveland, Ohio.

DETROIT, MICHIGAN
OCT.

Radio Show, ConAuspices Radio Trade Association of Michigan.
A. M. Edwards, Secretary,
4464 Cass Avenue, Detroit, Michigan.

slraiqbl

line

Ire

Condenser and the gen*

IKVIIII-MU!

Transformer with (he new
Type B Dial.

Detroit

25-31.

vention

nine

Sterling

Maximum

~Jf

Mfg.

Storad Radio

$2.25

Thordarson
Webster Co.

Capacity

ll'atts

Zenith

NEW YORK

OCT. 11-17.
F'fth Annual Chicago Radio
Radio Manufacturers Show
Show, Coliseum.
Association 127 North Dearborn Street, Chicago,

Equicfele

Klect.
Silver Marshall

2.

20

513,

Elect.

General Radio

Modulation, Oscillation, Regeneration, Grid and Voltage control
all covered in interesting booklet sent upon receipt of 4c in
Address T)ept. R. 1i.
stamps.

American Mechanical Laboratories, Inc.
285 N. 6th St., Brooklyn, N. Y.

Thorola Receivers
and Speakers *

Must Outperform
Reichmann Company, 1725-39 W. 74th St,

Chicago

RAYTHEON
For Reliable ^Reception

Hall.

*

Price 113.75.

INDIANAPOLIS, INDIANA

Solves all Radio Troubles

OCT.
Second Annual Indianapolis
Radio Exposition, State Fair Grounds. Auspices
Broadcast Listeners' Association. A. J. Allen,
Secretary,
1406 Merchants' Bank Building,
Indianapolis, Indiana.

RADIO WORLD
the only National Illustrated Radio weekly,
15c a copy. All newsdealers $6 yearly (52
issues); $3 six months; $1.50 three months.
is

Every Issue Contains Special Articles by Ex-

Many

Including Diagrams Up-to-date List of Stations Cures for
Radio Troubles
Radio University; Great
Question and Answer Dept.
WORLD'S "Diamond of the Air" has swept
the country. Special Booklet and Blueprint
sent for 50c. All the News of the Art, Science
and Business of Radio, Weeks Ahead of the
Monthly Radio Magazines.
perts

Illustrations,

RADIO

Los ANGELES, CALIFORNIA
SEPT. 5-11.
Association

of
Southern California. A. G.
Farquharson, Secretary, 515 Commercial Exchange Building, Los Angeles, California.

a trial subscription of

ten issues.

MILWAUKEE, WISCONSIN
Fourth Wisconsin Radio Exand Convention, Auditorium, MilwauN. C. Beerend, Manager, P. O. Box 1005,
kee.
Milwaukee, Wisconsin.
SEPT. 25-29.

position

MINNEAPOLIS, MINNESOTA
SEPT.

27-Ocr.

2.

Kenwood

position,

Northwest Radio Exand Coliseum,

Armory

Harry H. Cory, Executive SecreTribune Annex, Minneapolis, Minne-

Minneapolis.

Special Offer Subscription Blank
Radio World, 145 W. 4Sth St., N. Y.
Send me RADIO WORLD for 10 weeks for en-

tary, 301
sota.

NEW YORK

closed $1.00.

Name ................................................
Street ..................
City

and State ........

....................
.....................

"

.

31

"

"

SEPT.
Fair,

CITY,

NEW YORK

Third Annual Radio World's
Square Garden, New York
Radio Manufacturers' Show Association,
13-18.

New Madison

City.
611 limes Building,

New York

City.

Tested and approved by RADIO BROADCAST
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OVER THE POLE!
C7n1 HERE tKe failure
Uf/ of a single instruight mean disexercised. So Cardwell
Condensers were used
in all the Radio apparatus built especially for

CommanderR.E.Byrd.
Straight frequency!
Concentric! Com/met.'

Rugged

SPECIAL TO RADIO BROADCAST READERS

Send $1 and receive

Los Angeles Radio Exposition,

Ambassador Auditorium, Auspices Radio Trades

jtardtocifT]
ConDensers
BS^

1
.
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PITTSBURGH, PENNSYLVANIA
OCT. 4-9.
Pittsburgh Radio Show. James
A Simpson, Managing Director, 420 Bessemer
Pittsburgh, Pennsylvania.
Building.

ammarlund
RE

PORTLAND, OREGON

PRODUCTS

i

land, Oregon.

Send to

ROCHESTER,

cents for illustrated booklet,

"How

to

Build the Ilammarlund-Roberts Receiver"

HAMMARLUND MANUFACTURING

NKW YORK

424-438

Rochester Radio Show, Convention Hall.
Auspices Rochester Radio Dealers Association, Rochester, New York.

OCT. 11-16.

ST.

C /S /ON

F=

SKIT. 20-25.
Pacific Northwest Radio Exposition, Public Auditorium. George J. Thompson, Jr., Secretary, 41
Journal Building, Port-

Why

Louis, MISSOURI

Send

direct to

CO.

New York

Street

not subscribe to Radio Broadcast?
$2.40.

OCT. 18-23.
Second Southwest National
Radio Show, New Coliseum, St. Louis. Auspices
St. Louis Radio Trades Association.
William P.
Mackle, Executive Secretary, 1207 Syndicate
Trust Building, St. Louis, Missouri.

West 33rd

By

Doubleday, t"age

City

the year only $4.00; or two years, $6.00, saving
Company, Garden City, New York.

8r,

IMPOSSIBLE/

SAN FRANCISCO, CALIFORNIA
AUG. 21-28.
Auditorium,

Radio Exposition, Civic
Pacific
Radio
905 Mission Street, San

probably, would be your reply to neighbor Smith, were he, on
to challange you with a hearty "Old man
I bagged
sixteen stations in three minutes last night."
"The 'ARISTOCRAT'," he replies to your natural inquiry.

Pacific

San

SUCH,
the morrow,

Francisco.

Trade Association,
Francisco, California.

"But'
"A single

Sioux FALLS, SOUTH DAKOTA
a

control affair," he adds, hardly giving you a chance to get
"Pulls 'em in like hot cakes, and quality, oh boy!
hardly care to chronicle Smith's remarks, so colloquial does he
in his enthusiasm, as he relates how his
brings

word

in

We

OCT. 26-21).
Sioux Falls Radio Show, Coliseum. Auspices Civic Club.
Roger S. Brown,
Secretary, Sioux Falls, South Dakota.

wax
in

edgeways.

"ARISTOCRAT"

"Animal

"Gimme

Kiss, Willya,
Huh?,"
"Valencia," etc., at least six times as loud as Jones is able to bring in
Rimsky Korsakov's "Scheherazade" on his eight-tube super.
When the "ARISTOCRAT" was first described in RADIO BROADCAST,
some 150 newspapers all over the country published the circuit diagram
with constructional details, in their editorial columns. Smith was no
doubt one of the many who became interested in the description of this
receiver as presented in his local Gazette, but, lacking the necessary technical knowledge to build the receiver from the schematic diagram, he
was delighted to learn that blue prints of this receiver were obtainable
from RADIO BROADCAST for $1.00 the set of three exceptionally large ones.
So explicit are these blue prints that even the veriest of potential radio
set constructors need not feir meeting with trouble in constructing the
"ARISTOCRAT" from them. Technical knowledge is not at all
necessary if you wish to build this receiver.

Canadian Trade Shows
MONTREAL, QUEBEC
OCT. 4-9. Montreal Radio Show, Windsor
Hotel.
Auspices Canadian Exhibition Co., 204
East King Street, Toronto, Canada.

Crackers,"

a

Little

The "ARISTOCRAT" is a five-tube receiver which is tuned by one
main control and consists of one stage of tuned, neutralized radio frequency amplification, a regenerative detector, and three stages of reIt is the very latest
sistance-coupled audio frequency amplification.
edition of the famous "Knockout" receiver which is still enjoying uni-

TORONTO, ONTARIO
OCT. 25-30. Toronto Radio Show, Coliseum,
Canadian Nation-il Exhibition Grounds. Auspices Canadian Exhibition Co., 204 East King
Street, Toronto, Canada.

versal popularity.
Due to the neutralized feature the
will not radiate and interfere with your

"ARISTOCRAT"

neighbor's reception, and is remarkably selective. During an actual test, sixteen different broadcasting
stations were received within three minutes
by turning a single dial.
Send $i for blueprints and interesting booklet to Booklet Dept.
RADIO BROADCAST, Garden City, N. Y.

WINNIPEG, MANITOBA
SEPT. 13-18.
Winnipeg Radio Show, Royal
Hotel.
Alexandria
ExAuspices Canadian
Jiibition Co., 204 King Street, East, Toronto,

Canada.

SERVICES
The Laboratory

Conventions

OCT. 25-51. State Radio Dealer Convention.
Auspices Radio Trade Association of Michigan,
Convention Hall, Detroit. A. M. Edwards,

REPAIR SERVICE BLANK

Garden City,
GENTLEMEN:

MILWAUKEE, WISCONSIN

this

G
G
[_J

LJ

MISSOURI
and

Dealers

RADIO BROADCAST Laboratory,
Garden City, New York

time but

I

desire to submit a receiver,

which

RADIO BROADCAST, for
Repair
Overhauling
Rewiring
Inspecting and Test

described in

isconsin.

Jobbers

Technical Service,

York

enclosing with this blank, a letter to the
Repair and Service Department, RADIO BROADCAST
Laboratory. I am not forwarding my receiver at

SKPT. 27-28.
Wisconsin Radio Trade conMilwaukee.
Auditorium,
N. C.
vention,
Beerend, Manager, P. O. Box 1005, Milwaukee,

18-23.

New

am

1

OCT.

When writing
our set repair service, please use
TECHNICAL INFORMATION INQUIRY
BLANK

Repair and Service Department
RADIO BROADCAST Laboratory,

Secretary, 4464 Cass Avenue, Detroit, Michigan.

ST. Louis,

RADIO BROADCAST can help you.

the proper coupon below.

DRTROIT, MICHIGAN

\\

Service of

for technical information or in relation to

D

GENTLEMEN:
Please give me fullest information on the attached questions. I enclose a stamped addressed
envelope.

Q

I

am

therefore

D

I am not ,1 subscriber
cost of the answer.

Con-

Southwestern states.
Auspices St.
Louis Radio Trades Association.
William P.
Mackle, Executive, Secretary, 1207 Syndicate
Trust Building, St. Louis, Missouri.
vention.

Address

.^imiiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiimiiiiiiiiNiiiiiiiiiiimiiiiiimiimiitn

r

Tested and approved by RADIO BROADCAST if

a subscriber to RADIO BROADCAST, and
will receive this information free of

charge.

Address

and enclose $i

to cover

RADIO BROADCAST ADVERTISER

COMPLETE
CONDENSER SERVICE

The Naval Research Laboratory Re-

FOR

plies to Professor Morecroft

MANUFACTURERS

IN THE June RADIO

BROADCAST, Proremarked upon certain
newspaper articles which purported to have
resulted from an interview with Dr. H. C.
Hayes, of the Naval Research Laboratory,
and which claimed for the Naval Labora1

fessor Morecroft

ZNoiselessfijll radio power

from the

tory the invention of the transmission of
ultra-audible sound waves through water.
Professor Morecroft wrote as follows: ".
.

The Faradon No. 3700
Line

is

Quality

Complete

These accurately rated high factor of safety
condensers are available for manufacturers to
suit individual requirements:
As separate units with tabs for special
grouping.
As grouped units ready for insertion
in containers.

As completely cased

blocks, tapped

as desired.

Inquiries Requested
Send sketch showing connections and capacities
of units. Advise Flash Test and Operating Voltage requirements and space available.

Quotations Furnished Promptly .^L-

Also By-Pass units in

}, j, 1,

and

2

Mfd.

^

light socket with
'BalkiteF&Balkite

.

During the war, a group of scientists, principally from Columbia University, was assigned the problem of ultra-audible sound,
and in the Navy files are complete accounts
of

all

the properties

Battery Charger

now hailed as inventions

FANSTEEL PRODUCTS

Naval Research Laboratory. Those
scientists were sworn to secrecy by the
Naval authorities on all the work they had
done, or the scientific journals would have
of the

North Chicago,

received authentic reports of this fascinabranch of acoustics."
Here is a

from Doctor Hayes

in

Those
should

reply:

Jamaica Plain

Boston, Mass.

Established 1907

ty. Trousers hang perfectly itraigbt.
hiehest erode Aliiini num
Sanitary, light, and durable.
Easy
to put on or off,
Send for booklet
showing photos of men with and
without the "PERFECT LEG FORMS"

Made of the

CELATSITE

WIRE

tinned, copper bus bar wire
with non-inflammable "spaghetti"
covering, for hook-ups. 5 colors;
30-inch lengths.
We also offer the highest grade of
"spaghetti" tubing for Nos. 10 to
18 wires. 5 colors; 30-inch length.
-a

Flexible Celatsite
Flexible, stranded wire for

point-to-point and subpanel wiring. Non-inflammable
"spaghetti" covering.
In black, yellow, green,
red and brown: a color
for each circuit. Put
up in 25-foot coils.

Celatsite Battery Cable

Prevents "blowing"

of tubes; gives your
set an orderly ap-

-

pearance

Stranded Enameled Antenna
Best outdoor antenna you
can buy. 7 strands of
enameled copper wire ; maxisurface for reception.
Prevents corrosion and consequent weak signals.
Sen J for folder

mum

''
J.

THE ACME WIRE

CO., DEPT. B

NEW HAVEN, CONN.

ACM

its staff.

Had

it

IRE

.MAKES BETTER RADIO

140 N. Mayfield

been

written by a newspaper reporter as a result of an
interview with Professor Morecroft, we should
know that its statements contain more of fancy
than of fact, and would reserve our comment.
We have not seen the newspaper articles in
question but are willing to believe they are
typical, in that the reporter has used the facts
given to him as a basis for a "story" which
makes the scientist interviewed the hero and
which is discolored and distorted by the writer's
imagination so as to give a false impression, if
indeed, it gives any clear and definite impression
at all.
We will say in defense that the interview
which led to these news articles was granted contrary to our recommendations, and the reporters
were only given certain general facts that were already somewhat widely known. We stated clearly
that other scientists in England, France, and
the United States had helped to
develop the
subject during the past ten years, but we scrupulously avoided crediting individuals, ourselves
included, for fear that someone might be slighted

a silk-covered cable of varicolored Flexible Celatsite wires,
for connecting batteries to set.

PERFECT SALES CO.

The article "Something about Supersonics,"
published in the June number of RADIO BROADCAST, calls for reply out of fairness to the Naval
Research Laboratory and

Legs and Knock
Knees Unsightly
afflicted
with BOW LEGS

wear the "PEKFKCT LEG
FORMS" and overcome this deformi-

Editor, RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

SIR:

Wireless Specialty Apparatus Co.

Inc.

Bow

ting

letter

CO.,

Illinois

or wholly overlooked.
We, too, are sworn to secrecy, and we made
an honest effort to tell the reporters nothing of
value and to do this in a way that would not be
unfair to others.
We did not write the articles
or have an opportunity to correct them before
If they convey the imthey were published.
pression that we claim the whole or any major
of the credit for developing the "supersonpart
ics," they do so without our consent.
We do
not make such claims and never have.
We know that most of the credit for developing the supersonics should, and eventually will,
go to foreign scientists, and we are convinced
that Professor Morecroft knows this as well as
we do. It is, therefore, inconsistent, to say the
least, that he should criticize us for assuming
such credit and in the next paragraph claim this
credit for the Columbia University scientists

Dept 08
Chic.jo, III.

A.,

To Roberts Knockout Fans
Do you know that we have published two
books on the Roberts Knockout Receivers?

One

is

a treatise containing

and the other

all

the articles

just one article
with complete blue prints on how to build
this wonderful receiver.
Price one dollar
each.
Write to Booklet Dept., Radio

printed,

Broadcast, Garden City,

is

N. Y.

See That
A

screw-driver adjusts

an X-L

in

crowded

places

X-L

VARIO

DENSER
in easier tuning,

RESULTS
volume and
Indorsed by
Model "N" A

more

clarity
greater
leading authorities.

distance,
stability.

slight turn obtains correct tube oscillaon all tuned radio frequency circuits. Neutrodyne,
Roberts two tube, Browning-Drake, McMurdo Silver's
Knockout, etc., capacity range 1.8 to 20 micro-micro-

tion

p rice j 1-00
grid clips obtains the proper grid

farads.

Model "G" With

capacity on Cockaday circuits, filter and intermediate
frequency tuning in heterodyne and jxisitive grid bias
in all sets. Capacity range .00016 to .00055 and
0003
to .001 microfarads.
Price $1.50

X-L Push

Post.

thumb,
pressure and

your

Push

insert

wire

Releases instantly.

it

down with

wire,
is

remove

firmly

held.

Price 15c.

Push Post Panel permanently mark-

in white on black rubber.
In box
including soldering lugs, raising bushings and screws for mounting, ruPrice, $1.50

ed

"principally."

Very truly yours,
H. C. HAYES,
Physicist, U. S.

N

,

Naval Research Laboratory.
Tested and approved by RADIO BROADCAST ^

X-L

RADIO LABORATORIES
Avenue

2424 Lincoln

Chicago,

III.

RADIO BROADCAST ADVERTISER

AM SCO
FOR EXCELLENCE

NEW!
AMSCO

Announces new apparatus of
new electrical and mechanical perfection
for the new Radio year of 1926-27.
ALLOCATING CONDENSERS
Spread the stations

METALOID GRID GATES
METALOID RESISTORS

.

with, engineering precision

Superseding grid leaks

.

.

Stable, Silent

and Sure

RESISTIVE COUPLING AMPLIFIER UNITS
Most Compact and

AMSCO FlLATROLS

.

Efficient

Perfected Automatic Rheostats

AMSCO FLOATING SOCKETS Non-microphonic at last
AMSCO TOM THUMB RHEOSTATS

....

The midgets

Ask your

for giant performance

dealer or write for particulars

AMSCO PRODUCTS,

Inc.

Broome &c Lafayette Streets, N. Y. C.
Exhibitors
'New York and Chicago Radio Shows
:

Tested and approved by RADIO BROADCAST
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RADIO BROADCAST
W.LLIS K. WINC, Editor

SEPTEMBER,

KEITH HENNEY

1926

JOHN
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BRENNAN

B.

Technical Editor

Director of the Laboratory

BEHIND EDITORIAL SCENES
T'HE
*

Cover Design

'

'

-

Frontispiece

-

From a

Painting by Fred

The Firth

How Much

it

The March

of Radio

J.

Edgars

of Clyde Radio Fog Signal

367

An Editorial Interpretation

372

-

-

RADIO BROADCAST, old and new, announces a
system of radio frequency control, made available for the
readers of

time to the

The R.

B.

ceiver

"As

380

Wallace

384

.

.

.

we

will

be

Interest

in

feel that since

sets,

of one model

"DRANK

C. JONES'S short-wave r^" contest set, should
provide a means of entry into the ranks of short-wave
experimenting, and, to amateurs who are already familiar with

388
390

^-

receiving on such frequencies, a set

which

them

will give

a

394

Impedance-Coupled Browning-Drake Re'
'
'
'
John B. Brennan

398

Carl Dreher

405

present, on the Browning-Drake circuit, using impedanceThis model, while it features unusual
coupled amplification.
standards of high quality amplification, sensitivity, and selecti-

circuit suggestion

409

job.

.

.

.

BROADCAST for October will be one of the most
numbers ever presented to our readers. It
will be the special Metropolitan Shows Number and will contain sixteen pages of extra text devoted to the news of the radio
shows of the fall season. The new products of the manufacturers will be completely described and illustrated, and there
will be some additional special features of unusual interest to

410

There have been
everyone who gives a thought to radio.
dismal howls for some time now about monopoly in radio and
other indefinite awful things to happen in radio.
RADIO
BROADCAST has commissioned French Strother, one of the ablest
.

Tube Burn-Outs
-

.

RADIO
interesting

Have Found"

-

.

amplification.

A

-

.

414

MS The Three-Electrode Tube
Voltmeter Made from a Milliammeter
17
18 Calibrating a Home-Made Voltmeter
Tubes'
Miscellaneous
oq
30 Measuring Output Voltage of a Line Supply Device
Distortion
in Receivers
31
31 Matching Tube and Loud Speaker Impedance

-

is

predominant merit of being a beautiful construcThe paper by Alfred W. Saunders,
delivered before a recent meeting of the Radio Club of America,
contains some most interesting information on transformer
tional

35 Modulation

Letters from Readers

which

vity, has the

A Browning-Drake R. F. Transformer Suggestion
A Rheostat Sub-Panel for the Roberts
A Simplified Battery Throw-Over Switch
-

Who

A

subject.

extremely inspiring
John
B. Brennan, our technical editor, has prepared one of the most
complete constructional articles it has been our privelege to

Alfred W. Saunders
"Radio Broadcast's" Laboratory Information Sheets -

Preventing

More
'

interesting

or another, the article by Kendall Clough containing, as it does,
so much genuinely authoritative information on the operation
of those circuits, will be of utmost help to the many owners

Transformer-Coupled Audio Amplifiers

I

this

first

believe the possibilities of

super-heterodynes is by no means dead, and
so many of our readers are owners of these

Drawings by Stuart Hay

"Now,

We

in Broadcasting
Benjamin F. Miess?ier

the Broadcaster Sees It"

No.
No.
No.
No.
No.
No.
No.
No.

constructor.

new

of "super-hets."

Keith Henney

John

on

printed

Additional Notes on the R. B. Lab. Circuit
-

home

the King Equamatic system are quite large.

377

Description of the Best Receiver Submitted

-

on

news on

Radio Frequency Circuits
Higher
Zeh Eouc\
Getting the Most Out of Your Superheterodyne
Kendall Clough
Results of the Short' Wave Receiver Contest - - -

The Listeners' Point of View
The Importance of Acoustics

of the contents of this magazine, directly to your
we believe, an extraordinary variety of

contains,

"How Much It Costs to Broadcast" gives some
the cost of broadcasting which the listener has never
had available before. Mr. Bouck, a favorite writer with the
article

Efficiencies for

A

list

radio information, and a group of articles as good as has
ever assembled in a radio magazine.
Austin Lescarboura's

366

Costs to Broadcast
Austin C. Lescarboura

left,

Invented the Microphone? Clara Louise Leslie
Key to Recent Radio Articles - E. G. Shaltyiauser

.

.

424

special writers in the country,

426

study the entire question of what is to become of radio in the
United States. The first of his fundamental and highly im-

and the best

we

could

find,

to

430

portant articles will be a feature of this magazine for October.

The "Radio Broadcast" Technical

Information Service

440

Book Review

Glenn H. Browning

Also there will be descriptions of several excellent receivers and
a real wealth of radio information which will make the reading of

442

RADIO BROADCAST

How

.***.*-

Radio Receivers Wor((, by Wi'lter

Van

B.

Robe

essential to all well informed radio folk.

WILLIS K. WING.
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give

volu me
With any number of tubes,

o

it

generally the last one that
stands the strain when the volis

ume
It

turned up too high.
blasts and chokes and disis

torts the tone.

But the power

Radiotrons are made to stand
all

the strain at that last-tube

They make possible
finer, clearer
greater volume
position.

tone.
Dry battery power
Radiotron UX-120

......

$2.50

Storage battery power

Radiotron

UX-112

......

$6.50

Storage battery or A. C.

Storage battery or A.C.

UX-171

super-power Radiotron UX-210
$9.00

power Radiotron
.

.

$6.00

.

Research is an important part of RCA busi-

and in the
of vacuum tube making
continually offers the world new de-

ness. In transoceanic wireless
tiniest

RCA

detail

velopments in radio. Be sure all your tubes
are genuine RCA Radiotrons! And keep a
spare handy.

RADIO CORPORATION OF AMERICA
NEW YORK

CHICAGO

SANFRANCISCC
L

-

iotron
MADE BY THE MAKERS OF THE RADIOLA
Tested and approved by RADIO BROADCAST

>

THE RADIO-CONTROLLED FOG SIGNAL AT THE ENTRANCE, FIRTH OF CLYDE

A

This Scottish fog signal is said to be the only radio-operated signal in existence.
transmitter on shore, a mile and a quarter away is
used to send out a special signal which starts or stops the fog "gun".
The starting and stopping radio signals are of different frequencies.
The receiver comprises a two-tube unit for detecting and amplifying the incoming signals, and a two-tube unit for operating a moving coil
The receiver is entirely self-contained and needs attention only once in three months for battery recharging and tube replacement
relay.
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How Much It

Costs to Broadcas

The Qood'Will Program Is Solving the Problem of Who Is to Pay for Broadcasting
In 1921 and 1926 Looking at Programs from the Other Side of the Microphone

By AUSTIN
WAS

a most pleasant evening after all.
True, the trip to Newark, on the other side
of the renowned Jersey Meadows, was somewhat tiresome for one residing up and across the
Hudson River. Yet, to compensate for all that,
met at the Tube Terminal by a private
I was

IT

limousine, swiftly borne to the best hotel, entertained and dined by the cordial staff of mine
motored to the broadcasting station
host,
located in a corner of a vast factory building,
and introduced to an invisible audience with
much flourish of vocal trumpets. The thing ad-

dressed seemed like nothing so

much

tomato

as a

can dangling from an adjustable support.
was given all the time in the world to say what
had to say there was nothing else to fill out
the allotted time of the station that evening except the hard working automatic piano and
then complimented, given an opportunity
of calling my home and various friends
to learn how my voice had gone over,
offered refreshments, and then conveyed
I

I

prefer the afternoon,
left

in

LESCARBOURA

C.

we have an opening

our October schedule

October 23rd, at 3:15.
ning, we have an opening

If

yes,

here

it

still
is,

you prefer the eveour January

still left in

No
schedule, yes, January
lyth, at 7:15.
doubt you already know our rates, but here is a
You
rate card and our short form contract.
will note,

the morning talk

is

$100.00 for ten

The afternoon talk is $150 for ten
minutes. The evening talk is $200 for ten
minutes.
Of course we must have a copy
What's
of your speech a week in advance.
that?
Do we pay you for the talk? Oh, you
minutes.

No indeed, you pay us for the privilege
But getof speaking to our invisible audience.
ting back to all seriousness, I may put you down
jollier!

for

?"

The conversation terminated then and

there.

We simply fled

from the palatial studio office and
sought solace in the big crowds milling about
the busiest thoroughfare of Old Gotham, gradually regaining our normal senses once more.
That experience, however, aroused out
Was this station typical of the
curiosity.
policy now pursued by the five hundred or so
other stations scattered from one end of the
country to the other? That we determined to
find out at first hand; and accordingly, we
launched into an extensive investigation of the
broadcasting

situation,

naires to large

and small stations

person on

novelists

the

as

BROADCASTING

T^HE sum
^

its

when broadcasting was

10,21,

and so

I

turn,

I

told.

I

state

my

she

says,

"and

morning, between the

Mixum Soup

Kid-

and Professor Bedingus's talk
on the food values in noodles. Or if you
dies feature

in

coming prosperous purveyors of sugar
coated publicity served in a most palat-

worth

Now let's see, we
putting on the air.
could book you for September I5th, just
about nine weeks away at 11:25 ' n ' ne

expected to repay for the pro-

Broadcasters,
preference to all others.
in the main, have ceased to be philanthropists and, if anything, are fast be-

purpose.

well

is

grams by patronizing certain products

She smiles pleasantly despite her serious
tortoise shell glasses.
"It's a very good
subject,"

simply

Someone is footing the bill in order
to place certain ideas before the public in
their very homes, while the public, in

the assistant program direc-

am

is

broadcasters have found a ready
out of their economic difficulties.

it.

in

1

tor, so

OWN WAY

tainment such as would make even old
King Solomon turn green with envy,
there is nevertheless nothing free about

1

young lady

ITS

twenty-five to thirty million persons to
be served royally in their homes, day in
and day out, with a procession of enter-

feel a radio talk coming
hasten to one of the largest
local broadcasting stations to seek a
am met by a bright
place on the air.

on,

PAYING

Broadcasting is no longer a free service.
While it may seem quite bizarre for

very infancy.

Once more

IS

total of the survey

this;

means

years have elapsed since the foregoingmentioned experience, which took place
late in

lis-

ductions, constitutes the following essay.

six

say,

broadcasting directors, and

of information which, boiled down, predigested,
and seasoned with personal opinions and de-

back to the Tube TermiThe next
nal amid a shower of thanks.
day, and for several days thereafter, I
was veritably deluged with letters, telephone calls, telegrams, and personal
calls, congratulating me on my radio
talk and urging me to go before the
microphone again at an early date!

And now,

question-

alike, calling in

tening-in on the programs of stations both near
and far. All of which has resulted in a vast fund

regal state

in

many

addressing

GOOD WILL FEATURES
The "Happiness Boys," Billy Jones and Ernest Hare, who are
heard from WEAF "every Friday night at eight." These two
excellent popular singers have been a feature of an indirect
advertising program with this station for a long time and are

an excellent example of well presented, frank advertising

able style at the home fireside.
Perhaps
no better proof of all this is to be found
than in the fact that six hundred or more

applications are pending for broadcast
licenses.
They are likely to be pending

fora long while, since the air is already
crowded with the voices of well over
And when have we
500 broadcasters.

RADIO BROADCAST
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Commercial or toll broad(i)
casting stations, which are in business to make such money out of
broadcasting as there is to be made.
Individual publicity stations,
(2)

heard of a waiting

list for a philanthropical service!
Rising costs and strenuous com-

petition have

the advent

been responsible for
of commercialism in
costs

It

broadcasting.

plenty of

to keep the air filled with
programs, especially on a daily basis.

money

Well, there

Figures?

station,

broadcasting

a leading
covering a

is

large section of the country, which
operates at a monthly cost of close
to $30,000, including the bills of
the musicians, staff, electric service,
and plant. Multiply that by twelve

and you have $360,000 for the year!
A department store, operating a
powerful broadcasting station, estimates its yearly operating costs at
close on to $60,000!
Even the

modest

broadcasting

station,

T/v'

^

MARCH,

best

answer

rightly or wrongly, that

pay for anything

it,

several years old,

if

situation

is

quite

automobile manu-

facturers sold their cars at the usual prices,
then offered to build more and more roads

maintain them

and
and

the best condition as a per-

in

they buy their equipment, their obligation to
The broadcasters were wondering about it all,

ended.

the purpose of building good will for
the owner, but not accepting outside

so wisely

pay

is

paying for

itself.

THE

for broadcasting.

broadcasting stations, operated by colleges and schools as a
means of extension study and lectures to the radio audience.
(4)
Agricultural

broadcasting stations,
operated by agricultural colleges and
other institutions for the purpose
of disseminating

turers
ises

and organizations

Pripurpose of spreading religious ideas.
(6)
vate broadcasting stations operated by individ-

while a judge must interpret the findings and
render a final verdict.
In fact, it may be said
that advertising is not advertising when it is

uals for the sheer pleasure of broadcasting. (7)
Experimental broadcasting stations, the purpose
of which is self-explanatory.
Governmental
(8)

broadcast, for
licity!"
to cover a

Good

it

now becomes "good
flexible term, that!

very
multitude of

will
It

pubseems

sins.

publicity, as interpreted by the
leading broadcasting stations of the country, is
by no means objectionable to the public, even to

those

will

who abhor

that very necessary phase of
modern commerce called advertising. Thus,
good will publicity takes the form of excellent

programs, rendered by highly paid
musicians, preceded and followed by announcements to the effect that they are sponsored by
such-and-such firm, who are the manufacturers
musical

of

broadcasting stations, operated by Federal, State,
or municipal government for the purpose of providing citizens with civic information, police reports, local entertainment and so on.

such-and-such

announcement

is

Sometimes the
some other manner,

product.

worded

in

such as "through the courtesy of"; but in any
event, the public is told in no uncertain terms
who is footing the bill and to whom it is ob-

Despite the divergent purposes of these eight

have one point in common:
they are all bent on selling something, whether
it be a product or a religion, agricultural idea or
interest in economics, better voice transmission
or the name of the owner.
All broadcasting
stations are operated for pay, but it is just a
classifications, they

as

question

who

to

And

gram

features.

Broadcasters are not entirely agreed upon the

ligated.

An analysis of the broadcasting stations of the
country indicates seven broad classifications,
according to their avowed purpose:

matter of

who

is

to

pay

favor of

paid proYet, if we read
between the lines, we
note that it is simply

grams.

roads

the

the

thing

is

sponsored

certain;

the

program

is

the solution of the old,

broad-

"

Who

old question,
is
to pay for broadcast-

di-

any

However, genby no

ing?"
KEY

teel publicity is

means prohibited,
hence we have many

:

,.

:

Repeaters and Special

HOW PROFESSIONAL

Amplifiers

I'KOGRAMS CAME TO
RADIO

V Broadcasting Station

publicity,

the

way

from the mere sponsoring of an excellent
musical

himself, or

worthy material. One

Department
of Commerce, as ap-

all

bill

whether he must go
out and get help from
others not only to foot
the bill but also to fill
his programs with

of the

ranging

to

broadcasting

foot the

MOW, the regulations

of

sta-

derives sufficient

publicity value or educational value from

YOU CAN'T ORDER 'KM
TO BUY ON THE AIR

shades

owner of the

tion

ride the air waves.

kind.

matter of whether

a

with

casting, prohibit
rect advertising of

Some

for their services.

broadcasters deride the idea of paid programs
or sponsored features.
Others are keenly in

broadcasting; others
pay for the programs,
so that the public may

plied to radio

some

In

bill.

with which to support the operating and maintenance cost, as well as the cost of suitable pro-

manufac-

so

the

foots

instances, the owner of the station assumes the
burden of the cost; in others, the owner leases
part of his broadcast facilities in return for pay

and do not support the
cost of the roads.
Others pay for the
roads.

for the

ders so close on direct advertising that a jury
must be sworn in to pass upon the evidence,

make no prom-

regarding

agricultural talks,

crop reports, weather forecasts and
so on, to rural audiences.
Re(5)
ligious
broadcasting stations, operated by churches and religious

EDITOR.

petual
obligation to
the purchasers.
But

automobile

Educa-

(3)

tional

is

societies

quota of broadcast-

The

operated
by department stores,
newspapers, radio companies, and
other commercial institutions for

when

=ISV

expenses of broadcast-

result

The

of

in and day out in return for the sale
of radio receivers and radio accessories.
Exist-

times over.

and

broadcasting

country day

which would

the

?".

listener.
This interesting article is the result.
from every station in the United States are the basis for this
story, which is, as far as we know, the first authoritative presentation of how

facturer and not even a group of manufacturers
could afford to broadcast throughout the entire

many

$500 for

Facts gathered

ing stations could be derived from the sale of
radio equipment, but unfortunately, no manu-

like that

pri^e of

Pay for Broadcasting

working with station and

modic intervals in the past, have sought to solve
their economic problem by collecting at the
microphone end. At first it was the general

their

is to

"time on the air" being vended that not a complaint
does one hear from listeners.
RADIO BROADCAST commissioned Mr. Lescarboura, formerly managing editor of the Scientific American, to find out
what broadcasters were charging for their lime and how commercialism was
selling

that broadcasters,
realizing the futility of collecting funds from the
radio audience, despite several pleas at spas-

ing

is

A

some of them

Who

but while speculation was rife, they quietly realised that they had something immensely valuable to sell, and that was their audience.
They are

positively appalling.
Little wonder, therefore,

have long since received

"

too,

power and mediocre programs, must
cost upward of $25,000 a year.
And then there
is
the heavy investment for the equipment
which may run anywhere from $10,000 to a
$1,000,000 or more for the latest high-power
stations, at a rate of obsolescence which is

ing receivers,

RADIO BROADCAST awarded a

winning plan provided for an indirect tax on the listener administered by tbe
Government.
But it was not genuinely practical because listeners feel,

limited

belief that the operating

1925,

to the question,

1926

program, to
that very naked publicity talk which hor-

HOW COMMERICAL PROGRAMS REACH

A

PART OF THE NATION

Many well established commercial "courtesy programs" are broadcast, originating from WEAF, in
New York, and furnished to the broadcasting stations indicated on this outline map. Officials of
WEAF assert that these programs reach 52.2 per cent, of the population of the United States. The
The
chart shows the main telephone "repeater stations" through which the telephone lines pass.
programs are stepped up in volume before delivery to the tubes at each distant broadcasting station

CFONSORED
"'

best
ent,

pro-

grams provide the
professional talsince
there
is

money

available to at-

tract such talent.

No

SEPTEMBER,

HOW MUCH

1926

IT

COSTS TO BROADCAST
to the publishing business,
tests of goodness.

So

it

is

where circulation

is

one of the supreme

is
to be preferred to
leading broadcasting stations, the musical

that the sponsored musical program

In the case of the

talks.

369

must be of the very best. The announcements give just
a brief mention of the sponsor and the sponsor's product.
Sometimes,
and quite effectively, the musical programs are identified with the
features

sponsor and the product by an ingenious play of names. Again, the
nature of the musical programs may have a special bearing on the
All of which is quite obvious to all who listen-in to the
product.
present-day offerings.

BROADCASTING COSTS MONEY

two

factors involved in good will publicity programs;
the musical feature itself; secondly, the time or space on
In the case of commercial or toll broadcasting
the broadcast program.
stations, the client is expected to pay for the musical feature in the first

there are

NOW,

first,

and pay again for the allotted time on the broadcast program.
the other hand, there are leading broadcasting stations to-day which
do not charge for the allotted time but insist on the very finest musical
features being supplied by those seeking good-will publicity.
"What, a female quartette!" exclaimed the program director over
place,

On
RADIO BROADCAST Photograph

THE CORRESPONDENCE DEPARTMENT OF WEAF
At

this station,

from 2000 to 3000

letters are received daily

and sorted into

the following groups: departmental, addressed to client, addressed to artist,
addressed to WEAF. The first three groups are forwarded unopened, the fourth
being opened, analyzed, and charted and excerpts made for the commercial
client.
Every letter is carefully read and the suggestions and praise noticed

while we were sitting in his office.
"Nothing doing!
have to put on at least a seven-piece orchestra that night, if
you want to get in on our program. It wouldn't be fair to our other
No sir! Nothing doing on that female quartette! If you wish,
clients.
can fix you up with a good male quartette that always pulls well
But that will have to be on a regular schedule."
with our audience.
the telephone,

You

I

longer is the broadcaster
obliged to beg, coax, and
promise the world to sing-

ANNOUNCERS WHO ARE
KNOWN TO HALF THE
COUNTRY

and musicians. Also,
no longer need the broadcasting studio be an ama-

ers

theatrical

teur

Graham McNamee.right, and
Mr. McNaPhillips Carlin.
mee usually announces

proposi-

with a never-ending
procession of well-meaning
amateurs whose musical
efforts are a severe strain

of

ficiates

the

from

transition

given the necessary details for
more of the conventional commercial programs than any
other two announcers in the

amateur programs to professional
programs has
been so gradual that radio
audiences have failed to
vast

the

realize

during the Silvertown

These two excellent
announcers have probably
hour.

radio listeners.

The

the

Eveready Hour, broadcast by
WEAF and many other stations
every Tuesday at nine P.M.,
eastern time. Mr. Carlin of-

tion,

upon the nerves

will

country

change

has taken place in
the services of the leading
that

Yet to-day, the typical leading stations have
mostly professional talent appearing before their microphones, with
In fact, to be
just a sprinkling of carefully selected amateur talent.
broadcasting stations.

microphone of a good station is as
And the
endorsement of one's musical ability, these days.
advent of professional talent on the programs of the leading stations
has caused those stations to command more and more attention from
the radio audience, with the result that the amateur efforts of the
If, indeed, broadsmaller stations are becoming increasingly neglected.
permitted to appear before the

much

as an

casting

a

is

question

of

the survival

of the fittest, the professional

programs of the leading stations, as contrasted with the amateur and
crude programs of most of the smaller stations, will be the determining
factor, although the writer is of the opinion that there will always be
room for both extremes, just as in everything else.
It is reported that the typical leading stations have 80 per cent, of
their programs devoted to good will publicity features
paid features,
Yet no direct advertising is permitted. The broadin other words.
not permitted to quote prices or anything of a definite
Short talks are permitted, but these must be of
an exceptionally interesting nature, with only a very general bearing
on the business of he who foots the bill. Often the only tie-up is in the
casters are

advertising nature.

and the general trend of his talk. Such talks are
minutes at the most.
Experience has proved that longer
Of prime importance is
talks will not hold the average radio listener.
the fact that the radio listener has a wide choice of radio programs at
his disposal, and the mere flip of a dial will shut off any undesir-

title

of the speaker

limited to

1

5

Not only is this fact of importance to the sponsor of
program feature, but also to the station itself, since that
must cultivate a steady audience if it is going to main-

able matter.

a given
station
tain its

position in

broadcasting.

The

situation

is

quite analogous

RAMT-I

BROADCAST Photograph

THE SALES STAFF OF WEAF
been built
Holding one of their weekly conferences. A large sales staff has
this station, whose activities are similar to those of advertising salesmen. They really sell "time on the air." Payment for this time is helping
to solve the often-asked question, "Who is to pay for broadcasting?"

up by
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And we learned, during that visit which
had been interrupted by the phone call,
that program directors are particular folk.
It seems that in the case of stations that
do not charge for their time, but enjoy
the highest reputation, that they are even
more fussy

as to

what

they'll accept.

this particular case, the

Schenectadj-Q

I

NEW YORK

SEPTEMBER,

operatic star before the microphone.
Instead of the usual sponsoring intro-

_L,_^

/'

duction, the president of the contracting
firm spoke for almost half an hour, telling
the invisible audience of the size of his

MASSACHUSETTS

how many jobs they handled, the
number of men on their pay roll, how
much lumber they employed in the
course of a year, how many nails, and so

Springfield

firm,

In

program director

has a card index of musical talent available at

any time.

The same

on, almost without end, finally stepping
aside most graciously so that the prima
donna might do her bit. Needless to

artists are

used by different organizations, for that
matter, although to the radio audience
they are the Dixie Boys for this hour, the
Arctic Babies for the next, the Coal Miners' Quartette for another hour, and the
Spanish Serenaders for still another hour.
These appelations are purely fanciful, of
course, but serve to convey the idea. To

PENNSYLVANIA

say, most of the audience, long since
disgusted, had gone on toother programs.
The sum total was, in the vernacular,

"a flop!"
In radio good will publicity, as in other
forms of advertising, the well-known say"
ing
Keeping everlastingly at it brings
success," holds true. Thus the most

an actual example, a well-known
group of versatile musicians was serving
a musical concern in an hour's broadcastThen the
ing feature once a week.
cite

successful radio publicists are those
come back week after week, at

decided the bill was
too high, and forthwith departed for
another station where the musical standards were of a far lower
order,
substituting a much cheaper musical
musical

concern

talent.

Meanwhile,

the

-

well

THE RADIO CORPORATION

the

Just a

old.

little

inside

stuff,

Smaller broadcasting stations do not seem to
be so particular as regards their broadcasting
features
but then, they have less at stake.
There are some small broadcasters now handling
publicity talks which border closely on direct
advertising, so much so, in fact, that one knows
not whether to call it advertising or publicity.
One Western station, for instance, broadcasts
a shopping service in the morning and evening.

=

inserting

everything,
down to the

there

If

is

any

danger threatening the
good will publicity acbroadt v i t e s of
i

i

casters,

it

is

in

the

some of the
lesser broadcasters,
the
who,
soliciting
efforts of

smaller

advertisers,
are only too willing to

promise everything in
the way of microphone
freedom. However,
public, no
doubt, can well differ-

the

radio

entiate between good
stations and poor stations, so

long

run

that

in

those

abuse good

will

the

who
pub-

may only be
signing their own
licity

thus

of friendship

is

established between the

public and the sponsors of that program.
As for the tangible results of broadcast publicity, they are not altogether so
vague as to be questionable. In fact,

regular radio

have had

publicists

not only

the

excellent

fruitful of results for their sponsors.
On
the other hand, hit-or-miss, hurried-up, crudely
prepared stunts are usually wasted effort before
the microphone.

sponsors with their excellent programs week
after week.
When something is given away, even if it is
only a booklet, let alone samples, the broadcasters are virtually flooded with requests, at-

results,

in

widespread

response to their efforts but also in the increased sale of their products or services.
Some radio publicists report that their salesmen

have received a far more cordial reception when
calling on the trade or the public, as the result of
the personification of their products over the
radio.
Well, be that as it may, it must pay;
otherwise, we should not be hearing the same

testing to the widespread influence of radio.
The two greatest factors in the furtherance

of

radio

good

will

=^=

chain

the

are

publicity

system of broadcasting and the high-power
broadcasting stations.
the one hand, the

On
CHARGES FOR NETWORK STATIONS FOR HOURS AFTER 6

size of

other details of interest
to no one else but
themselves.

gram

BROADCASTING COMPANY OF AMERICA

names of the firm
members, where they
the plant, the amount
of business done and

is

audience

radio

to look forward to a given protime after time, and a close bond

death warrant, thereby conferring a benefit on
the radio broadcasting field as a whole.
Successful good will publicity via radio is an
art, and should accordingly be left to artists.
Broadcasters tell us that their experience has
taught them that programs prepared by advertising counsellors or even stage directors,
and then submitted to the studio staff for censoring and suggestions, are generally successful

Hoggishness is fatal in good will publicity
over the radio. Typical of this point is the case
of a contracting firm which had arranged to
sponsor the initial appearance of a well-known

Unfortunately, it is a fact that only
the largest concerns can see the value of genteel
publicity, while the smaller firms will insist on

efforts.

were born, the

CHAIN

and

mentioning definite stores, articles, qualities
And that is
well, everything but the price.
typical of the extent to which some broadcasters
have gone in the way of collecting pay for their

even

The

the
that!

the

a distinctive

trained

Programs which originate from the wjz studio are frequently
distributed to other stations indicated on the map.
Repeater,
or stepping up, stations are indicated where the program,
forwarded by wire, is increased in volume by amplifiers.
In
addition to WGY and WRC, WCAD, WBZ, KDKA, and KYW are
sometimes included in this group

known

who

same time and day, with
program.

group of musicians became the such-andsuch railroad boys so far as the radio
audience was concerned, bringing just
as much fame on the new sponsor as
for

1926

The

individual charges apply only

when

all

P.

M.

the stations available in the network are taken

radio publicist is ofa number of

fered

groups of

different

WEAF,

New York

WEEI, Boston
WCSH, Portland
WTAG, Worcester
WJAR, Providence
WGR, Buffalo
WFI or woo, Philadelphia
WCAP, Washington
WCAE, Pittsburgh

WTAM, Cleveland
wwj, Detroit
WSAI, Cincinnati
WLIB or WGN, Chicago

woe, Davenport
wcco, Minneapolis
KSD, St. Louis

WDAF, Kansas City

CHARGE
PER HOUR

CHARGE
HALF HOUR

CHARGE
QUARTER HOUR

$480.00
350.00
170.00
170.00
170.00
230.00
210.00
200.00
210.00
180.00
230.00
240.00
350.00
170.00
250.00
250.00
220.00

$300.00
218.75
106.25
106.25
106.25
143.75
131.25
125.00
131.25
112.50
143.75
150.00
218.75
106.25
156.25
156.25
137.50

$187.50
136.72
66.41
66.41
66.41
89.84
82.03
78.13
82.03
70.31
89.84
93.75
136.72
66.41
97.66
97.66
85.94

$240.00
175.00
85.00
85.00
85.00
115.00
105.00
100.00
105.00
93.00
115.00
120.00
175.00
85.00
123.00
125.00
110.00

$4,080.00

$2,550.00

$1,593.77

$2,040.00

CHARGE
FOR 10 MINI.

radio listeners, reached

through an equal numof
broadcasting
stations tied into one
ber

studio

NOTE: The daytime charge
for groups of stations

before 6 P. M.
is one-half of the
evening charge for a like period of time.
The ten-minute periods are for talks
only.

lines,

of

while

on the other, the radio
publicist is offered one

audience by

vast

means of high-power
broadcasting. The

Com-

Broadcasting

pany of America chain,
for

repre-

instance,

leading exof the chain

sents the

ponent
system of broadcasting.

DISCOUNTS FOR DURATION OF CONTRACT BASED
ON WEEKLY USAGE
6 months
5%
9 months
10%
12 months
15%

means

by

telephone

Upward

stations
in this

chain

reaching

of fifteen

included

are

all

if

desired,

the

way

from New York to
Boston to Minneapolis
and to St. Louis, with

many

points between.
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COSTS TO BROADCAST

IT

afternoon and evening, which constitute the best part of the day so far
the

as

audience
charges

and most attentive
concerned. The morning
are $300.00 for an .hour,

largest
is

for half an hour.
A tenminute talk costs $150.00.
Chicago follows close on the heels of
New York, with $350.00 for an hour
and $218.75 for half an hour, with a
wire connection from the New York

$117.19

Most

of the other large cities
$200.00 or $250.00 for an
hour, and $125.00 or so for half an
hour.
The smaller cities drop down
to $150.00 for an hour, and $93.75
for half an hour.
All these rates are
based on chain broadcasting, operatThe
ing from the New York studio.
rates of the individual stations, broadstudio.

command

THE BONNIE LADDIES
Who broadcast over the wjz group of stations,
WEAF group does

not

now accept pay

casting from

wjz, unlike the

their

own

studios, are

considerably less. Take, for instance,
a Buffalo station, whose chain rate is

for the indirect adver-

In essence, the programs
tising programs they broadcast.
from the Radio Corporation group are quite similar to
those presented over the A. T. & T. chain, except that no
charge is made by these stations for their time

The Radio Corporation

of America, on the other
hand, operates the powerful wjz station at Bound
Brook, New Jersey, some forty miles west of New
York City, by direct wire from the studio in the
reliable

High-power wjz delivers

metropolis.

signals as far as the Mississippi River, thus covering a goodly part of the same area covered by

number

$200.00 for an hour and $125.00 for
half an hour.
The individual rate becomes $120 per hour and $60 per half
hour, thus indicating the additional
expenses involved in the chain operaOn the other hand, some stations charge
tion.
the same rate whether engaged in chain work or
All

individually.

these

rates

Getting

down

to

some

of the smaller stations

of modest power, it is interesting to note that the prices are

moderate-power stations of the
chain system.
Furthermore, wjz is connected
by wire with the high-power station at Schenectady, and several other stations throughout the

as low as $12.50 per hour.
In
fact, the rate cards
yes, they
have rate cards, just like pub-

country, thus ensuring nation-wide distribution
of programs when so desired.
The reason why chain systems and high power

ing

a

of

marked influence on radio
simply due to the millions upon

have a

stations

publicity is
millions of listeners

reached through such a
Imagine an audience of ten millions!

medium.

Fantastic, to be sure, yet a nightly occurrence in
chain
work and high-power work. Little

wonder, then, that the radio publicist can afford
the highest kind of talent, since pro rata, on the
basis of broadcasting stations participating or
per listener, the cost is even less than is the case
with the individual, low-power broadcaster.

And

here

is

of course,

are,

exclusive of talent.

lications!

disclose

an interest-

analysis of the relative
importance of the radio audi-

ence from early morning till
late night, with corresponding
Thus, in the case of a
charges.

hour;

12-3 P.M.,
$16.00; 3-6, $18.00; 6-8, $30.00;
8-u (the cream of the pro-

gram) $36.00;

1

1

-12 M. $28.00.

Most broadcasters undertake
to furnish the musical talent at

for

is

instance,

1

A.M., including- the music.
following is offered:
i.

Classical

The

1

i

choice of the

or semi-classical musical pro-

grams by string quintette. 2. Popular or semiclassical program by 4-piece concert orchestra
and 2 singers.
Musical program by male
3.
Musical program by
quartette and pianist.
4.
quartette and solo numbers by mixed quartette
and pianist. 5. Dance program by 6-piece
orchestra.
Remote programs cost $35.00
more for the first hour.
As a general thing, the day rate runs about
jazz

40 per cent,
All in

all,

than that of the evening.
the business end of radio publicity

less

seems very well organized, following closely that
of the periodicals in soliciting advertising.
have seen elaborate charts prepared by broad-

We

casters,

indicating

just

what

are

territories

covered by strong, reliable signals, secondary
territories covered by fair signals most of the
time, and tertiary territories covered under the
best possible conditions.

Paid broadcasting
signs correctly.

is

It is

here to stay,
the logical

if

way

we

read

all

to

pay

for

For
broadcasting under our present system.
the most part the public seems well satisfied to
accept sponsored programs and to reciprocate
by extending its good will to those who make
possible the wonderful programs of to-day.

BROADCASTING COMPANY OF AMERICA
CHARGES FOR STATION WEAF FOR HOURS AFTER 6 P. M.
CHARGE
CHARGE
CHARGE
CHARGE
PER HOUR
HALF HOUR
FOR 10 MIN.
QUARTER

HOUR
$600.00

$234.38

$375.00

$300.00

NOTE The daytime

for Station WEAF
charge-^-before 6 P. M.
is one half of the evening charge for a like period of time.
The ten-minute periods are for talks only.

Western broadcaster, his rates
from 9-12 in the morning,
per

purported to be cost. One broadcaster,
on his very explicit rate card,
charges $250.00 per hour from 6-8 F.M.; $400.00
to
per hour from 8-11; and $200.00 from

what

^^=^=

DISCOUNTS FOR WEEKLY USAGE

are;

$12.50

371

Less than 13 consecutive weeks
13 to 25
26 to 38
"
39 to 51

52

"

Net
.

7i
10
12^
15

Charges subject to change without no^ico.

the explanation of the appearance

of the world's leading artists before the microphone: never before have they performed for

such audiences and incidentally, never before
has the sponsor got his name before such a large
and appreciative audience.

HOW MUCH DOES
FAR,

SOlars

so good,

and cents involved?

interest to note

COST?

IT

But how about the dolIt

is

a matter of

what the sponsors pay

for

broad-

casting our musical programs.

The

depending on
importance of the
area, the time of day, the day of the week,
whether it is a single feature or a regular series,
whether it is good music or simply talk, and so
on.
Let us not forget to mention, once more,
the

rates charged vary largely,

power of the

station, the

that many leading stations do not charge for
the allotted time, but insist on the best musical

programs sponsored by others.

At present we

are dealing with the toll charges for the allotted
time, with whatever charges there may be for
the musicians.

New York

rates

lead

the

rest.

It

costs

$600.00 per hour to broadcast a sponsored program from one of the leading stations in that
city, or $375.00 for half an hour, during the late

HOW WJZ REACHES OUT
Special tests were conducted last February to determine how the signals of this station were
received.
The dots on the map indicate the points from which letters were received from
those hearing wjz.
Engineers designed this station so that under favorable conditions, signals
from it could be heard as far west as the Mississippi River

THE MARCH
and

<

Interpretation of (Current

Fourteen Years Without a Change
the eyes of legislators
first

WHEN

turned to radio, some

fourteen

years
ago,
they
control in the
hands of the Department of Commerce.

placed

radio

is

now about ready

breakdown, having been

for a

jilted

nervous

by Congress

in

Hoover would be justified in surrendering the control of radio to the tender
mercies of anarchy.
tary

While

its

More recently under the conscientious care
of Secretary Hoover, it has been safely guided through a period of flaming youth.
But

^adio Events

it is

possible that

operating on

in use,

will

we

wavelengths already

feel certain

the

rule

5.

that

situation.

common
Even

sense

What power

6.

7.

extend the same right to other stations upon
the same terms?
Under what conditions should preventable
electrical interference be considered an invasion of public rights?

wave-

Our radio law

regulation is sufficiently sound to survive a short period of

satisfactory

Chicago courts, a decision has been
rendered, confirming the obvious fact that
there is no authority vested in the Department of Commerce or any other branch of

self-government.
But the failure of the legislative branch
of our government to pass radio legis-

question.

the Government to prescribe a particular
wavelength in the broadcasting channel to
each station. Another decision, in the Dis-

condoned.

In

trict

upon

of Columbia, makes it compulsory
the Department of Commerce to issue

broadcasting licenses to all who apply. An
unconfirmed report from Chicago states
that, acting in accord with these decisions,
the Chicago Federation of Labor plans to
appropriate WEAR'S wavelength with a high
power transmitter in that city. With radio
neglected by Congress and the Department
of Commerce defeated in the courts, SecreThe

forming the heading above shows a car
used by the Vienna fire department. A receiving set is
carried aboard and enables the officers to keep in constant
touch with the central bureau
illustration

it

and

however imperfect,

lation,

is

not

to

be

a period of confusion arises,
will rightly be laid at the doors of our

legislators

If

who

willfully

mingled

this

non-

partisan problem with political wrangles.
Briefly, any satisfactory radio legislation

must
1.

2.

3.

4.

clarify

Who

the

following basic

points:

administer the radio law?
Under what conditions shall licenses be extended to applicants for broadcasting stations
so that the limited number of channels available shall be most equitably distributed?
What regulations, if any, shall control the
political use of the broadcasting medium?
What shall the liability of the broadcasting
station be with respect to slanderous and
libelous statements?
shall

any, shall be im-

without

legal control, the present set-up of

allocation

if

If owners of copyrights permit one station to
use their material shall they be compelled to

just as the age of spinsterhood approaches.
Alarmists predict chaotic days for radio.

length

limitations

posed?

some of the 650

applicants for broadcast station licenses,
emboldened by these court decisions, may

begin

Radio Legislation

will not

be complete until
all
these
debatable

legislation covers
Each one is a highly

points.

Our views on the very fundamental
questions listed above, follow:
i.
The Department of Commerce,
under

its

its ability

present head, has demonstrated
to cope with the problem of the

regulation of broadcasting.

The

dictatorial

assumed by the Department are the outcome of the failure of Congress to enact a radio law and do not, in
powers

lately

themselves, constitute an argument against
future regulation by the Department.
do not favor a commission similar to the

We

Interstate

Commerce Commission

for the

regulation of radio because radio is not a
public utility, being non-exclusive and non-

and second, because a commission consisting of political appointees
essential;

is both
expensive and inefficient. Adequate
safeguards against usurpation of power can

SEPTEMBER,
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the law so that radio
be administered in the
same manner that marine regulation, irriother
gation, currency, and numerous
activities of our government are conducted.

be incorporated

in

may

legislation

We

believe in the recognition of the
2.
with a
principle that a station established
service
which
satisfactory
gives
wavelength
to the public has a priority over that wave-

length regardless of

who may

any number of followers

later covet

it.

We

do not be-

any regional allocation of wavelengths so far proposed, either upon the
basis of the nine radio districts or upon the
basis of one wavelength to each state of the
lieve that

satisfactory or reasonable.
Department of Commerce, supported

union,

The

is

at

all

by an advisory commission (not an executive one) or through deliberations, such as

the annual radio conferences, can determine
a regional distribution of exclusive wavelengths which will best serve the public.
The American press has prospered
3.

without undue political control, and any

move

make

radio the football of politics
the public interest. The
object of broadcast stations is to secure
listeners, just as newspapers seek to secure
is

to

inimical

readers,

and

to

this controlling factor in itself

RADIO SHOULD BE REGULATED
lishcd.
This would permit the erection
of adequately powered stations in sparsely
populated districts and would, at the same

blanketing in congested
Any regulation adopted, however,
should be subject to modification without
special legislation because of the rapid
changes in the radio art.
6.
The control of a copyright should be
But, when an author or
fully protected.
time,
areas.

prevent

composer

broadcasting

permits

of

any

particular composition, we feel that he has
elected to place it at the disposal of the

public through the broadcasting medium.
Therefore, a maximum basis of charges
should be determined upon which assures

an adequate return to the author or composer, but which shall not be prohibitive
In phonograph
to broadcasting stations.
recording, a composer who permits one
phonograph company to record a number

thereby automatically permits

do so

at

the

same

charge per number
such arrangement

rate.

is

all

others to

The maximum
Some

limited by law.

is

possible for broad-

casting.
7.

Preventable interference with radio

reception is as much a public nuisance as
the erection of a refuse incinerator plant

373

in a residential district.

ever,

electric

Distinction,

how-

made between existing
systems and new installations, just

should

be

one finds in building regulations in
Much preventable interthe large cities.
ference is caused by the equipment of
as

public utilities whose rates and income
are limited by public service commissions.

Expensive changes

equipment, such as

in

substituting underground third rails for
overhead traction wires, cannot be accomplished without providing necessary funds.

A

newly installed smoke precipitator,

fering with large

inter-

numbers

wanton outrage upon

of listeners, is a
radio listeners which

should not be permitted by law.
The legislative situation, at the close of
the present session of Congress now is that
the House has passed the White Bill,
placing the control of radio in the Depart-

ment of Commerce.
oratorical

absurdities

The
of

Senate,

almost

possible kind, passed the Dill

Bill,

after

every
provid-

ing for an independent regulatory comThe measures then went to
mission.
conference on the day of adjournment.

No agreement was reached. So legislation
must await the pleasure of the next and
yoth session of the Congress.

STATION JOCK AT NAGOYA, JAPAN
The top view shows a corner of the European type studio showing
a block of ice which was used for cooling purposes when the station
was opened and before the permanent cooling arrangements were
completed. The sound of water, dripping from the melting ice to
the pan belowwasdistinctly heard during the early transmissions.
The equipment is British Marconi and has a power at the plates
The wavelength is 360 meters (832.8 kc.)
cf the tubes of 6 kw.
The lower cut shows a Japanese Orchestra there :n full swing

The Good

Side of a Poor Year for Receiving

has been much speculation among long
distance enthusiasts as to the causes for less satisfactory receiving conditions during the past season.

THERE

Many unproved explanations have been offered, but it
must be admitted that we know little or nothing about
what occurs between the transmitting and receiving
antennas.

ample to obtain a hearing for all parties
Let us have no regulation
which compels a broadcasting station to
is

concerned.

all sides of any question to be presented, lest the broadcasters elect to eliminate all political and educational features.

permit

4.
Although the broadcasting station
does not have the same control that the
newspaper has over what goes out through
its medium, it should be held liable for
what speakers say. One of the points in
determining that liability is whether the
speaker followed the copy submitted and
approved by the station or whether he willfully changed the nature of his remarks
from the submitted material.
A maximum field strength, based
5.
upon some such unit as microvolts per

meter, which any station, regardless of
location or power, may set up in cities
above a certain size, could well be estab-

RADIO BROADCAST
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reception is the heritage of the days
of headphone reception.
Receivers,
uncomfortably clamped to the ears
in

hot weather, accentuating every
static, certainly did not en-

thud of

courage summer radio entertainment.
But, with greatly increased power of
stations, loud speaker reception, and

A

listener located

stations.

Both of these contributions are of minor
importance, but the release of many wavelengths, if it could be accomplished by this
means, would be a great advantage. It is
quite conceivable that eventually most of
the stations on existing wire networks will
take practically their entire programs from
the network, thus making an individual
wavelength for each station unnecessary.

which

habit of

listening

stations

may

be derived from a good

radio receiver.

Operating

Two

Stations on

One Wavelength

ROM

Boston comes news of
an interesting experiment which
yields promise of important
developments. WBZ, the Westinghouse station at Springfield, although but eighty miles west of

Rain

F'

i

.

one way radio is fortunate at this
stage of its development to have had a
season which was unusually poor in DX
It coincides with a period of
possibilities.
In

greatest development in improved faithfulness of reproduction.
Therefore, the experimentally inclined turned their attention
to the more perfect and faithful reception
of local stations rather than concentrating
upon the useless but intriguing hunt for

greater

distance.

Appreciation

of

tonal

quality has, in direct consequence of this
shifting of emphasis, taken many steps
forward.

One

of the theories advanced for lessened

Boston, through inexplicable obstinacy of
the ether, is not heard well in the latter
city.

on the

same frequency, would probably receive
energy from both of them. Those who
have a fancy for DX reception would no
longer be annoyed by hearing the same program come through from ten or twelve

firmly established,
there is, under usual conditions, but
little
diminution of the pleasure

desirable

nearer

Bureau of Navigation for performance of duty
and conduct during the
hazardous flight over the
Pacific in PN-g No.
Others cited were Radiomen Wisendanger and Aubin

midway between two

stations, operating simultaneously

to

the

OTIS STANTZ, CHIEF RADIOMAN, U.S.N.
Who, with two aviation pilots, was commended
by Admiral W. R. Shoemaker, chief of the

1926

Accordingly,

WBZA was

established

Boston and connected by wire line with
Springfield.
Recently both stations began
operating experimentally on exactly the
in

same wavelength and it is reported that a
successful means has been found to avoid
heterodyning, presumably through the use
of crystal control.
Both stations can now
operate upon the same wavelength, supple-

menting each other successfully.
It has been suggested from time to time

same programs simultaneously should operate on the
same frequency, thus conserving ether

are

SINCE

Is

Independent of Radio

radio waves are invisible, they
blamed for any inex-

freely

plicable phenomena.
Recently Henri
Painleve secured international publicity
by a statement offering the intensified
activity of radio stations as a cause for the
cool and rainy weather in Europe.
With
so eminent a personage the source of the
statement, it is natural to suppose that is

has

considerable

scientific

foundation.

However, M. Painleve's contention is quite
unsupported by conclusive evidence. Certainly, if radio affects the weather in
Europe, it would have ten times the effect
in the United States where there are many
more stations and much higher power is
used.

We

lanes.

have delved into the weather records
and find that, in the New Yoi k
area, for example in the last hundred years,
there have been seven Aprils with six

stations under

or

impossible of accomplishment.

when broadOf the
casting stations became active.
five Mays with more than six inches pre-

that stations broadcasting the

Synchronizing fifteen or twenty
any circumstances would be
no small matter and, until the successful
experiment in Boston, it was considered

since 1826

more inches

these occurred

of precipitation.

before

Each

of

1922

DX

reception, is that so many high power
stations, working through the so-called
This may
ether, cause a blanketing effect.

be the explanation in congested districts,
but a very large percentage of the country's
area remains relatively unaffected by this
condition, having no high power broadcasting station within several hundred miles.
In these ideal receiving areas, we find the

same general complaint of mediocre long
distance reception.
On the other hand, so far, the summer
has been excellent for radio reception.' In

comparable to those secured in
winter are widely reported. We have just
unpacked a small, portable receiver less
than fifty miles west of New York and have
heard three stations over four degrees of the
fact, results

New York, Baltimore, and Richmond,
each with loud speaker volume and enjoyable clarity.
More than thirty stations
are heard, without objectionable atmosPropheric noises, six days out of seven.
grams are maintained at most of these
stations up to full mid-winter standards
and it may be truly said that broadcasting
has become a year round entertainment.
dial,

The mid-summer unpopularity

of radio

ELECTRICAL ENGINEERING BUILDING, UNIVERSITY OF MINNESOTA
The communication laboratories, largely devoted to radio
T he radio work is in charge of Professor Jansky who says,
here in the communication

instruction, occupy the entire top floor.
"
I
believe our facilities for training men
field are the equal of any in the United States"
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none were since 1922; of the
twelve Junes, only one was since 1922. The
average rainfall by months from 1826 to
cipitation,

May, and June respectively,
and 3.48, while for the same

1922, for April,
is

3.32, 3.46,

AT

DAILY NEWS

1926

months, 1922 to 1926, inclusive,

it

is

wiser

it

would

now

be,

SEA BY RADIO

that statements from

laboratories and universities receive such

wide attention, to await
before broadcasting
world.

new

scientific

proof
the

to

theories

2.49,

The latter figure does not
3.06 and 3.61.
include June, 1926, which, at this writing,

The Ocean Newspaper

running below normal.
The average annual precipitation, 1871
Since 1920 there
to 1925, is 42.86 inches.
was only one year above this average and
that was 1922, while the average of 1921 to

the first newspaper was
published on shipboard with the
aid of items secured by radio, it
For a long
caused a considerable stir.
time, the broadcasting of news items by
radio telegraph was incidental to the business of various radio operating companies.
But the collection and editing of news
items for ships at sea has gradually been
handed over to specialists. How extensive
this tendency is may be gleaned from the
fact that the Chicago Tribune's Ocean

is

1925, inclusive, is 37.54 inches.
As to temperature, while June, 1925,
broke all of metereologist James H. Scarr's

records, to

years

whom we

are indebted for these

the average of the last five
but .8 above that of the last 54

still

figures,
is

years.

Let any and

all

accusers of radio stand

forth!

Explaining Vagaries of Radio
Transmission
Anaxagoras,

more

than

WHEN

four centuries before Christ, propounded the theory of infinitely

divisible and continuous matter, upon
which the conception of the atom is based,
there were few loop holes to be found in it.

As

knowledge increased through
things were discovered which

scientific

research,

could not be reconciled with this theory.
So the indivisible electron was added to
this defective conception of the construc-

These electrons are sup-

tion of matter.

posed to vibrate in a medium which has
been termed the ether, in all-pervading
nothingness through which
wave motions travel.

all

unexplained

By Radio

WHEN

Times, according to its editor, Perley
Boone, is now serving no less than seventeen steamship companies and several

Mr. Boone selects four or
private yachts.
five leading news stories, makes up an
imaginary page one and radios the stories

news according to a standard formula and
turn it over to the printers aboard ship.

place

The type

some of the

then set

is

ships

have linotype machines and others set by
hand and the wireless news is then
printed on blank pages left in predated
of

newspapers

eight

to

twenty

pages.

system, the printer aboard
ship is given his news dispatch already
edited and "made up," and, when the
passenger gets his paper at breakfast or
lunch, he has a complete, although minia-

Through

this

metropolitan newspaper,

edited on

news

But,
every reader of radio textbooks.
as Dr. J. H. Bellinger of the Bureau of
Bureau of Standards points out, modern
scientific discoveries have divulged many

Chicago Tribune's service are the United

imperfections in this theoretically uniform

Corporation of America through
Marion, Massachusetts.

The way our ignorance

able description of the accepted

hypothesis, whereby the electronic phase velocity is so modified that there is a
rotation of the plane of polarization for propagation along the earth's magnetic field and
at
for transmission
right

refraction

double
angles

thereto.

As we delve further into the field of high
frequency transmission, old theories tremble and new ones are propounded upon
insignificant evidence at a very rapid rate.
But it must be borne in mind that theories
do not prove facts but that facts establish

Too

modified to

To

fit

often are accepted theories

some

the public,

isolated fact.

these

States Lines, the White Star, Red Star,
Royal Mail, and Atlantic Transport. The

newspaper

distributed

is

by the Radio

WRQ

at

all

Is

Broadcasting

Not

a Public

too frequent

announcements of revolutionary discoveries
are accepted as proved facts.
How much

its
During the
problems.
when any radio manufacturer could
sell equipment faster than he could make it
regardless of quality it is small wonder that

tr.any have seen no necessity for services of
well-trained engineers.
However, conditions
The public is already
are changing rapidly.

beginning

to

discriminate in favor of those
whose apparatus has been

manufacturers

designed and constructed under the superThis disvision of competent engineers.

crimination on the part of the public will do

much

development and improvebring about greater
those who have sacrificed time and

to stimulate

ment.

It

rewards

to

will

also

necessary to secure an adequate training
in what is the youngest as well as one of the

most

technical

of

the

electrical

sciences.''

all who can afford to
purchase and use them.
To regard a broadcasting station as a

cast transmitters to

public utility is to stretch the meaning of
that term far beyond its original meaning.
A public utility performs a service which is
essential

Utility

and

which

can

be

performed

It is
only by a monopoly.
accordingly granted a monopoly by governments and regulated so that it does not
take advantage of that monopoly.
Broadcasting is, in the first place, nonEven from our biased viewessential.

successfully

theory:

The magnetoionic

theories.

the lines being furnished by the

Among

without

period

effort

is

camouflaged,"
says Doctor Dellinger, "may be handsomely illustrated by the following remark-

the Institute of Radio Engineers:

"

The radio industry has enjoyed a remarkable growth during the last decade.
It is not
to be expected that such growth would take

land, radioed to sea, and with a radio
section printed at sea.

"

-MinneapolisAssistant Professor of Radio Engineering.
University of Minnesota; in a paper before

the order of their importance, accompanied by display headlines.
The radio operators on ships receive the

ture,

ether.

M. JANSKY, JR.

C.

in

old illustration to explain the action
of a radio transmitter by likening it to a
stone thrown in the pond is familiar to

The

medium, the
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A

DEB ATE

on the subject of freedom
was recently broadcast

of the ether

through

Thomas

of

WRNY

the

with

League

Democracy urging that

Dr.
for

Norman
Industrial

stations be

com-

pelled to permit speakers of both sides of

any question and Hugo Gernsback, Editor
of Radio News, defending freedom of
operation on the part of a broadcasting
station.
Apparently, Mr. Gernsback had
somewhat the better of the argument.

Of the 550 broadcasting
operating,

less

than

5

now
owned

stations

per cent, are

by any one

interest.
Although patents
the construction of a practical transmitter 'impossible without infringement,
owners of patents are not taking advantage

make

of their rightful monopolies, but

sell

broad-

point, we must admit that some civilization
existed before 1920.
Broadcasting is not
a monopoly, because hundreds of stations

are in operation, giving ample opportunity
for all sides of any reasonable question to be

presented.
assert that if a speaker of one
complexion is permitted to broadcast at a station, one from the opposing
side should also be given access to the

Some

political

ether through the same station. On this
a talk
principle, no station could broadcast

on good government without inviting an

RADIO BROADCAST

376

SEPTEMBER,

One could not have a talk on
uniform matrimonial laws without hearing
an advocate of free love.

ing advantage of the foreign market to stabilize

As Mr. Gernsback ably pointed out, a
may be compared to a newsIts popularity depends upon appaper.
pealing to the public tastes and interests
and, consequently, any one who has some-

THE
Patent

anarchist.

radio station

thing of sufficient importance to secure the
attention of any considerable part of the
radio listening public can easily obtain a

We must heartily disapprove
hearing.
of any tampering with the development of
broadcasting by the adoption of censorship
or regulatory legislation.

its

production

1926

in dull periods.

Office

United States

the

gazette of

official

notice

publishes

that

the

\\estinghouse Electric & Mfg. Co. has filed suit
against the Bruno Radio Company for violation
of the Armstrong radio patent, No. 1,113,149;
that the General Electric Company has filed

Meyers Radio Tube Corporation,

suit against the

one

Langmuir's electron discharge
apparatus applications; that the DeForest
Radio Company has been sued by the General
Electric Company under various Langmuir
citing

of

patents.

Commit-

International Radio

Advisory
THE announces a recommendation
to adopt a
tee

The Month In Radio

THE
good
by

its

Northwest Radio Association has

set a

example to all similar organizations
active promotion of radio retail business

in its territory.

announcement,

spend, according to an
$150,000 in 1926 to promote the
It will

sales of radio sets.

Another example of a similar nature

is

the

action of the retailers of Buffao, New York, who
by an assessment, are supporting with paid tal-

ent the programs of several near-by stations.
believe that improvement of programs
means the betterment of their business and they
have backed up this belief with real hard-earned

They

dollars.

one of the 642 applicants for a broadA Departlicense has withdrawn.
ment of Commerce estimate reports 817 active

ONLY
cast

broadcasting stations in the world; 534 in the
United States and 283 in 57 other countries.
There are 98 projected stations abroad and 642
in the United States.
If all went into operation,
the total would amount to 1557.
Canada is
second to the United States with 37 stations, 2
others using
projected, 4 suspended and
other stations.
Australia, the United Kingdom,
and Spain each has 20 broadcasting stations;
1

1

Mexico and China 19 each, France and Cuba 18,
Sweden 17, Brazil, 13, Argentina and Finland,
10; Russia only 3 with 18 projected.

government of Bermuda has established
a comprehensive set of regulations for radio
transmission and reception, providing for two
to 125 meters,
broadcasting bands, one from
the other from 200 to 295 meters.
Amateurs
will be permitted on the lower band and also may
In
use 20 watts between 135 and 199 meters.

THE

I

the upper 50 meters of this band, a silent period

from 7

p.

M. to midnight

fees of 2,

5,

frequency of 290 kilocycles (1034 meters) for
the exclusive use of aviation beacons and the
reservation of the band between 285 and 305
kilocycles (1052 and 983 meters) for all forms of
beacon service. The only landing field in the
United States at present equipped to send radio
beacon signals is at Dayton, Ohio.

and 20

is

provided

for.

Annual

shillings are required

crystal receivers, tube receivers,

for

and broadcast

transmitters respectively.

Telephone Laboratories have pura large tract of land in Whippany,
New Jersey for the erection of a high power
radio station, to be used for "experimental purBell

THE
chased

Detailed plans for the station have not
been announced, although there are those who
poses."

suspect that WEAF'S radiations will eventually
be impressed upon the ether from that point.

This statement
of the recently

is

particularly interesting in view
sale of WEAF.

announced

is

the

Lightning Jerker
THE
publication which made

published

for

the

benefit

its

of

name
bow

the

of a
in

new

June,

professional

American radio operator. We are pleased to
see this newsy little contemporary, filling the
need in a field which has been badly neglected.
Commercial operators will find it worth while
entering

their

subscription

to

the

Lightning

Jerker by writing 3850 North Avers Avenue,
Chicago, Illinois. To the broadcast listener,
discussion to the effect that Powers is "about
the cream of bug senders" and that Francis

Brown, on the other hand, is "the bees' knees
with the cootie key" is hardly of interest, but
it is as lively as a topic of discussion among
commercial operators as the sensitiveness of

NORMAN THOMAS
New York
Executive Director of the League for Industrial Democracy; over WRNY
"
There must be no censorship of radio
speeches on the basis of the prejudice or fears
of station managers.

to

tain

with custom, he sent in his speech in advance.
The manager objected to it because he said
that some people would not like some or the
opinions expressed, and, to make a long story
short, he finally forced

my friend at the last
use what was virtually another
man's speech.
This is, of course, intolermoment
able.

station

to

assumes
must be so

It

that anything said

from a

colorless as to meet with

no

No wonder the
objection from anybody.
average radio fan prefers any sort of ;a;f or
jest to speeches so dull.

I

can

see

some reason

should be given the
privilege of looking over speeches in advance.

why program

directors

They might make very helpful suggestions, but
no magazine editor and remember, magawould exercise
lines are not public utilities
his editorial

power in such autocratic fashion

as do some station directors."

INTER-STATE

at

fully $2,500,000, or more
to the government in the

than 50 per cent., went
form of customs duties.
Nevertheless, a report from another source in-

dicates that the

number

of receivers in Victoria

increased from 33,000 to 45,000 in three months;
that is, one set for every seven families.

OF THE

$22,281,000 valued exports of radio
the United States in the
four years 1922 to 1925, Canada took $7,709,000,
or about 35 per cent.; South America 25 per

in the

broadcast

the entertainment-seeking fraternity.

radio conference, held
Sidney, Australia, brought to public
attention the fact that, of the $4,500,000 spent
for radio sets and material in the commonwealth,

AN

can be illustrated by

Near East and was invited
an appeal for relief, from a cerNew England station. In accordance

and worked

Hammarlund-Roberts versus super-heterodyne

among

It

the experience of a friend of mine who is a
He has lived
professor at a famous college.

was altogether

that, he
out the right things to
tell; those that might score on the printed page
were not so interesting on the air. An effect
gained in one medium, you see, will not always
A musician may give the
get over in another.
suggestion of color in the tone of a violin, but
not with paint on canvas; and a fine actor cannot
always write so well as he talks. So it is with
our respective callings."
ness, but

found

it

I

don't think

it

difficult to pick

materials from

cent.;

abo^t

M. CLEMENT
LEWIS
of Reception, F. A.

Interesting Things

Said Interestingly

Australia 8 par cent.; and South Africa
per cent. each.

i

The Statistical Division of the Department of
Commerce makes as its unofficial estimate the
of $100,000,000 as the value of radio
material made in 1925.
Ninety per cent, of
this went to American purchasers and 10 per

figure

cent, overseas.
Exports for April, 1926, were
only $405,525, as compared with $820,038 in

March and $835,148

KviApril a year ago.
dently, the radio industry is not taking increas-

pRAHAM MCNAMEE

(New York; an^-J nouncer at WEAF, writing in the Saturday
as we undoubtedly
Evening Post): ".
would make but indifferent reporters in print,
so the newspaper man does not always make the
best broadcaster.
Once sat in with an editor
an expert, too, with a powerful style and a keen
.

.

I

wit.

Somehow, perhaps through

self-conscious-

(New York;

Director

Andrea): "Obviously, simplification of controls is coming.
believe the ultimate is a two-dial control, but
only on the high-grade and, in consequence,
expensive sets. Two dials make a set which is
easier to design and less likely to give trouble
than the single-dial set, and one which, of course,
The two-dial set has
loses less on efficiency.
advantages over the single-dial receiver in that
D.

I

the operator

may

pick up stations whose signal

intensity is weaker than that which
to pick up with the single-dial set."

it is

possible

mlgher
for

*

ir?jOC*

*

Jbiticieiicies

Radio Freque

Tuning Problem in Radio Frequency Circuits The Importance of Optimum
Energy Transfer at All Frequencies The "Equa>
Details

of the

matic" System for Automatically Varying the Coupling with Frequency
Applications of the System

BROADCAST Photograph

FIG.
the degree of coupling at maximum.
The stationa' y coil has
been pushed over the movable coil. The axis of the larger or secondary coil coincides with the condenser axis so the coupling is the same

Shows

By ZEH

at all frequencies

very high relative efficiency of old and
modern commercial equipment. In prewar
days, the shipboard receiver was a maze of
from seven to twelve controls built up

tuning of a radio circuit is
nothing more than a simple propoWhen we say
sition in efficiency.

JHE

that a receiver

is

tuned to a certain

frequency or station, we mean that its
capacitative and inductive values (condensers and coils) are so adjusted that a

around a crystal detector.

The operator

spent months in getting acquainted with
his apparatus, and his deft fingers coaxed
consistent signals from relatively inefficient transmitters two and three thousand

radio signal of the designated frequency
will vibrate through the circuits with the

lowest possible loss
in other words, with
the highest possible efficiency.
If the set in question is a good one, no

miles away.
One of the most vital controls on

signals ten or more kilocycles away from
the tuned station will be heard, due to the

coupling (the

fact that the efficiency
is

mercial

on other frequencies

it

hopelessly dissipated.

another

shift

the

tuning

the reception of a given signal,

cir-

an

the so-called

dials.

THE DESIRABILITY OF VARYING COUPLING

average receiver a grid and plate
circuit for each radio frequency tube, and
the antenna circuit.
Each control each
dial on the set
governs the efficiency of
one of these circuits.
If each circuit is
tuned individually to its point of least loss
the

for

between

directly affecting wavelength

point of highest efficiency of your receiver.
There are several individual circuits in

entire system

the

relations

appreciates that
his coupling adjustments are second in
importance only to those controls more

is

merely

varying

The experienced operator

heard or not) is
When you tune to

you

station,

coil

com-

that

is

adjustment that contributes
greatly to selectivity and general efficiency.

cuits)

so low that the energy (pounding-in on

the antenna whether

equipment

COUPLING
^-*

is

a primary necessity in
is the
means of

radio circuits, and

frequency energy from
another to achieve certain

high

transferring

one

circuit to

Were it not
desirable or necessary effects.
for coupling of some sort, the signal in the
antenna would never reach the detector

the

operate at its highest
The
efficiency on this same frequency.
idea is that of a chain with no weak links.
will

value
vices.

the dials on vour

own

receiver.

THE MORE CONTROLS, THE HIGHER
THE EFFICIENCY

A
*

CONSIDERATION

of

these

might lead one to think
that the more sensible controls one
could add to a receiver, the more
efficient the set would be if operated correctly. This logical idea
is quite true, and accounts for the
facts

all

electrical

An automobile

and mechanical deengine, for instance,

or retarded.

So it is with radio circuits. At a given
frequency there is an optimum amount of
power or energy to be transferred from one
circuit to another, variations from which
detract from the practical efficiency of the
circuit.
("Practical efficiency" is an expression of the listener's enjoyment, and
does not necessarily coincide with electrical
efficiency.)

The optimum value of energy transfer
from one circuit to another changes more or
sometimes directly
less with the frequency
with the frequency and sometimes in a reverse order, depending upon the division of
a receiving system in which the coupling is
employed. (The coupling we are considering in this article is mainly "inducthe coupling caused by the intertive"
action of the magnetic fields of two coils
In other
placed near to each other.)
words, as the wavelength is shifted, more
or less energy should be transferred from
one circuit to another, in order to maintain

the highest possible receiving efficiency at

circuit.

There

is

an optimum or most effective

all

frequencies.
It happens that the amount of
power transferred from one cir-

the efficiency of one circuit is
lowered, the loss over the entire

That this is so may be easily
demonstrated by detuning one of

in

operates best at a given spark adjustment
for a given r.p.m.
At higher or lower
speeds, the spark is respectively advanced

If

system is increased just so much,
and the signal strength impaired.

BOUCK

**>

cuit

NY

method for maintaining the efficiency and
tuned radio frequency circuits by means of varying

practicable

stability of

magnetic coupling at the same time the frequency of the circuit
made available for the home constructor.
This article by Mr. Bouck will interest every radio constructor, we
are certain, because it introduces the details of a practicable system
the
is

varied has never been

which can be simply applied to many types of excellent circuits.
The author, has been working for months to reduce the details of the
system to such simplicity that the army of home constructors could
The next will
This article is the first of a series.
use it effectively.
describe the construction of a five-tube, tuned radio-frequency receiver

using this interesting method of coupling.

THE

EDITOR.

to another varies

automati-

cally as the frequency changes, but
seldom in the correct direction, and

almost never in the correct degree.
The energy transferred between

roughly with the
square of the frequency, and also
with the square of the mutual
inductance (or magnetic interThe
action) of the two circuits.
mutual inductance is a function of
the coupling, or the nearness of
the two circuits one to the other.
circuits increases

As the coils are brought closer together themutual inductance is in-

RADIO BROADCAST
^^^_i

energy transferred from
one circuit to another
with

changes
quency.

^

the

Secondly,

compensate

this

2

It is therefore possible to compensate the variations in energy transfer due to
frequency change (as the set is tuned) to

creased.

maintain this transfer always at its optimum value by the simple expedient of
coupling adjustment (which is a determin-

mutual inductance).

down these principles, we
Having
can now reconcile them to practice.
laid

USED

INDUCTIVE

coupling is employed in
four instances familiar to the fan. They
are as follows:
I

Between the antenna circuit and the inAs a general rule, the
put to the first tube.
amount of power transferred should remain fairly
1.

constant over the entire tuning range.
In other
words, the coupling should be loosened as the
With unusual anfrequency becomes higher.
tenna conditions this movement may be reversed.

Between

tickler coil

and

grid circuit in a
correct
transfer

regenerative receiver. The
may increase or decrease slightly on the lower
frequencies (longer waves) depending upon the
characteristics of the coils.
At any rate, to

maintain the circuit at the desired point of regeneration over the tuning range, the coupling
should be increased as the frequency is lowered.

The

amount and

rate of increase, as suggested, will vary with different receivers.
In reversed feedback circuits such as the
3.

correct

Here again the variation in couplSuperdyne.
ing between tickler and secondary will increase
the efficiency of the receiver.
4.

In standard tuned

r. f.

Such

systems.

re-

ceivers employing a fixed relation between primary and secondary circuits are adjusted for the

transfer of energy on only the higher
Since the
(shorter wavelengths).

optimum

frequencies

is

coupling
inefficient

fixed,

at

these sets are comparatively
less than 1000 kilocycles

on frequencies

ever, coupling

but regenerative broadcast receivers in order to

simplify the apparatus, regardless of the
considerable sacrifice in possible efficiency.
write "possible efficiency," because the
average fan would never study his receiver,
1

as the ship operator does, and would not,
therefore, take more than a slight advantage
of his receiver's inherent possibilities.
In-

deed, with the multiplicity of controls, and
their interaction, one upon another, it is
doubtful if the ordinary enthusiast would
secure as excellent results from an elaborately controlled receiver with coupling
controls as he does on the more simple if
efficient
tuned r.f. arrangements.
However, it has long been appreciated
that if it were possible to develop a method
of automatic coupling variation that inless

creases or decreases coupling to the correct
degree over the entire tuning range a
method that would contribute all the
efficiency of coupling variation

broadcast

And

receiver.

this

HP HIS

arrangement is named after Louis
G. King, who developed the idea we shall
describe, and which solves the problem suggested in the preceding paragraph with
*

Before

proceeding

further,

let

us

re-

two propositions to be maincapitulate
tained clearly in mind.
Firstly, all other
things remaining constant, the

amount

of

certain conditions are known, such as one
would learn after building several receivers of one certain circuit, it is possible
to set the axes of the coils and condenser
shaft at a predetermined angle.
However,
as set forth in our discussion on coupling,
there are several variable factors in the

case of the average receiver which make it
necessary for the device to be capable of
in reference to

adjustment

the following:

The degree

of coupling at maximum
the
tightest coupling to be obtained at any tuning
point, generally the longest tunable wavelength.
1.

For instance, in Fig. I, the stationary coil has
been pushed over the movable coil for close
In Fig. 2, the stationary inductor has
coupling.
been moved back for loose coupling.
In any of
the other illustrations showing maximum coupling (Fig. 3,) this adjustment can be similarly
forth.

at

made by moving the larger coil back and
Once the optimum coupling is determined

maximum

(a

very simple process),

it

only

remains to adjust
2.
The acceleration of coupling change, which
governs the minimum coupling. This is accomplished by varying the angle between the
axis of the coils and the axis of the condenser

at

maximum

coupling.

Let us assume that we wish to loosen
coupling as the frequency is increased (as
the wavelength decreases with the adjustment of the condenser) which is the usual
condition.
In Fig. i, the axis of the condenser coincides with the axis of the large
or secondary coil. Therefore the coupling
between the primary and secondary will

remain

constant,

regardless

of

the

dial

position.
Fig. 3 shows the high frequency position
(condenser out), with the coils turned to a
small angle.
Fig. 4 is a photograph of the
position at long waves for the same angle.
Coupling has been gradually increased as
the condenser has been turned "in" for
the coupling is, of course, greatest when the
coils are parallel one to the other.
5 is a short wave position (loose coupwith the angle considerably increased.
As the condenser is turned down (as the

Fig.

charming simplicity. Fundamentally, the
in mounting
one, of two coupled coils, on

is decreased, or the frequency
increased) the coupling between the two
coils is loosened much more rapidly than

wavelength

with the smaller angle, and with the con-

device consists

the shaft of the tuning condenser in such a manner that
the coupling is varied as the
condenser dial is turned, i.e.,
as the set is tuned.
Thus the

tuning,

lowered.

1926

ling)

such circuits is greater at the lower frequencies
than at the higher. The result of the maladjust-

is

us

THE KING EQUAMATIC SYSTEM

between coupling variations
and resonance control, or

should be increased as the frequency

brings

to

undesirable effect is further increased by the fact
that the optimum value of energy transfer for

lack of sensitivity on the longer waveTo correct this condition, the coupling

without an

additional tuning complication
we should
greatly enhance the possibilities of the

operation becomes automatic,
and no controls are added to
the receiver. (The interaction

is

Howcontrols

have been eliminated from

(waves longer than 300 meters), due to the drop
energy transfer which, it will be remembered,
varies with the square of frequency.
This

lengths.

highest

all

in

ment

their

possible efficiency.

large coil has been pushed back so that the coupling between
the two coils is now quite loose.
Also, there is now a small anjje
and the coupling will decrease as the condenser setting is decreased

2.

by now apparent

is

circuits

The

IS

of

be

ling

RADIO BROADCAST Photograph

WHERE COUPLING

may

that the variation of coupis
essential to the
operation of familiar radio

MF

ing factor of the

to

attained at any frequency
by changing the coupling
between the circuits.
It

FIG.

fre-

change,

optimum amount

the

energy transfer

m

SEPTEMBER,

of course,

is,

auto-

matically compensated
through a slight curving of
the condenser frequency line.)

A

glance

panying
plain

at

illustrations will ex-

the

manner

in

coupling changes
justed and effected.

RA
FIG.

accom-

the

which

are

ad-

When

With the

BKOAUCAST Photograph

3

coils placed as in Fig. 2. the condenser was turned
Note how the coupling has been automatically deHerein lies the advantage of the Kquamatic system.
The method of mounting the movable coil on the condenser
shaft is clearly shown in this Figure

to zero.
creased.

i

SEPTEMBER,

HIGHER EFFICIENCIES FOR RADIO FREQUENCY CIRCUITS
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FIG.

FIG.

4

Coupling at the high frequencies. Note how loose it is in
comparison with the coupling at the low frequencies.
By
adjustment of the angle, any desired degree of acceleration
of coupling can be obtained as the condenser is revolved

Here, with the condenser plates completely meshed, the degree
of coupling is the same as Figure 2, although the angle has
been increased.
But as the dial is rotated watch what happens
at the high frequencies!

denser
deed.

So

mum

the

all

it is

way

out,

it

is

very loose in-

thus possible to secure any maxi-

coupling

desired,

as

well

as

any

acceleration in coupling.
With the correct
size and type of condenser, one is able to

adjust the transfer of energy to meet
of the possible conditions.

THE

arrangement

is

of

inductor, the grid coil tuned by the condenser.
As already suggested, the inter-

movable coil arranged for simple mounting;
and a more elaborate moving coil device

action between the tickler and tuning con-

mounted on an extension
IN

shaft.

ACTUAL CIRCUITS

best

is
automatically compensated. A
simple three-circuit regenerative receiver
of this type would be admitted to the best

trol

of radio society.

applicability of the King system of
coupling variation in the circuits prev-

The

made clear by the photographs. Fig.
6 shows a simple form of mounting for the
moving coil. The condenser should beof the
straight frequency-line type, with the shaft
extending through the lower end plate. A
number

a stationary coil with mounting
bracket; a condenser extension shaft; a

any

MECHANICAL DETAILS OF THE EQUAMATIC
SYSTEM
mechanical

we have

iously referred to

is immediately apparent.
Considering again the first of four familiar
propositions, the movable coil would be the
antenna primary with the condenser
shunted across the secondary or stationary

It is

considered
In the

ing coil

in

detail

is

article.

coil.

In the regenerative circuit, the moving
coil is, of course, the tickler, and the large

primary or output coil of a preceding tube.
The controlling condenser is shunted across

commer-

receiver.
coil is

the

the

secondary inputting to the succeeding tube. The
construction of a
five-tube

receiver

of this type will be
described in an early

tional data are also

number

in Fig. 6.

to

later

the reversed tickler, eliminating

these requirements.
Further construc-

left

a

one control from this excellent
In tuned r.f. systems, the moving

densers, designed
for ganging, meet

From

in

Superdyne arrangement the mov-

cially available con-

suggested

a single-control set,

automatic regeneration necessarily
prevented from spilling over and radiating
This receiver will be
at any frequency.
with

of

BROADCAST.

right

RADIO BROADCAST Photograph

FIG.

6

From left to right we have a stationary
Constructional view of the essential parts of the system.
coil with mounting bracket, a condenser extension shaft, a movable coil arranged for simple mounting,
and a more elaborate moving coil device mounted on an extension shaft. Either type of movable coil
may be used as secondary. The type at the extreme right is more elaborate, merely

RADIO

How

to

Get the Most Out of Your
Super-Heterodyne

an Extended Laboratory Analysis of the Best Practise in Super-Heterodyne Construcand Operation Instructions for Most Efficient Treatment of Each Section of the Receiver

Results of
tion

CLOUGH

By KENDALL

Director, Research Laboratories

"HILE many

W!

circuits

come and gone

in

by this circuit, embodying as it does, most
of the fundamentals of radio engineering.

The only regrettable angle in the development of this receiver along with the art is
has appeared colorful to the barnloft type of engineer, who in many cases
has taken a standard circuit, cluttered it
over with trick dials and freak knickthat

it

knacks until

many

of their products can

scarcely be conceded to be radio sets, let
alone super-heterodynes.

So many beautiful principles are involved
that in its simplest form it
has presented a fruitful field of endeavor
in this circuit

for four

months of intensive research

in

a

commercial laboratory, in an effort to determine for the experimenter which of this
or that is best and to find plausible remedies
for

some of the glaring defects in receivers
constructed.
While it was our

already

original intention to

embody

these ideas in

a complete constructional article, this plan
miscarried and the results are being presented in such a way that those who have

already built super-heterodynes may be
afforded some means of improving them

and locating defects in their design, it is
hoped. So much has been said on superheterodynes relative only to particular receivers or by those whose authority is to
be questioned rather than respected, that
it seems no more than just to tell the reader
how the statements to be made in regard to
the various components of the superIn every
heterodyne were arrived at.
case, the theory of the portion of the circuit
in

question has been carefully considered

and checked by qualitative measurements
on the laboratory bench and the results apIn the net,
plied to a variety of receivers.
we have attempted to make the results of

such investigations applicable to as large a

A

RADIO BROADCAST

on a future occasion.
The most feasible method of treating the receiver will be to break it up
into
Fig.

component parts as shown in
and consider them separately

i

,

with respect to receiver as a whole.

has proved

superior to the loop.
claim to superiority is

which

is

antenna with

collector, -the short

AS antenna-coupler

The
its

itself far

latter's

only

directional effect

considerably mitigated

reflections

in

the city

from

steel buildings, etc.
It
has a further disadvantage in that its phys-

by

proportions do not allow of an adjustof coupling or absorption from the
The
progressing wave front of the signal.
desirability of this feature will be pointed
out in connection with the intermediate
amplifier, as it follows some of the theory
of that equipment.
The unpopularity of
the antenna coupler may be attributed to
the fact that it has been recommended and
used with such large antennas. This proical

ment

cedure

will ruin the

apparent selectivity of

any super-heterodyne; from ten to thirty
feet of wire in the same room with the receiver will provide all the pickup needed for
a well designed set.
It

is

pretty

generally

known among

heterodyne fans that the selectivity of a
super-heterodyne may be improved in the
intermediate amplifier only to a certain

beyond

point;

duction

that, the quality of repro-

seriously impaired due to the
cutting of the side bands of the carrier
The remainder of the selectivfrequency.
is

ity problem remains in the collector system.
Obviously then, the antenna coupler and
its condenser must have as low effective

losses
coils

as possible.
The construction of
to yield low resistance has been so

in these and other pages
not necessary to review them here.
constructor need only be certain to use

thoroughly treated
that

The

it is

a coil

and condenser which are low

loss

and

not which are merely said to be low loss.
A further advantage of the antenna
coupler is that it allows of a circuit arrangement which does away with body capacity
on the tuning and regenerative condensers
as

is

pointed out

in Fig. 2.

rotors are connected to the

variety of receivers as possible, as well as
to specific receivers to be presented
to the readers of

Inc.

ATTAINING GREATER SELECTIVITY

have

the art,
the super-heterodyne has consistently attracted the home
builder and experimenter.
This is rightly
so because of the field of endeavor yielded

of Chicago,

Collector,
Loop or

Antenna

A Coupler

The

first

Note that both

A

battery.
detector has a function which

is
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Presence of strong harmonies in the local
oscillator causes stations to be tuned-in at
several points on the dial.
This action may be explained as follows.
Assume that an intermediate frequency of

45 kilocycles is used and that reception from
a 6oo-kilocycle station is considered.
In
this case it would be
necessary to supply a

(b)

(a)

local

FIG.

heterodyne frequency of 645 kilocycles.
Let us further assume that with the oscil2

FIG.

The

detector of a super-heterodyne using

first

With this circuit arrangement
regeneration.
there is no bothersome hand capacity because
both of the condensers are at ground potential

Two methods

of connecting the grid leak and
condenser into the circuit.
Results are the
same with either arrangement

lator in question this frequency is at a dial
setting of 80 and that the frequency varies
with dial setting at a rate of 10 kilocycles

this

per dial division.
Along with the fundamental the 6oo-kc.,

frequency

will

be '-^

= &.

s

at a dial

setting of 82.25.
In the same way it may be shown that
another heterodyne action due to the third
harmonics of the station and oscillator
will be present at a dial setting of 83.

met by very few to date. First, it
no power save that fed out to

tions

3

will radiate

the first detector from the pickup coil.
This entails shielding in a carefully made
It also requires
copper or aluminum can.
the use of a i.o-mfd. condenser as shown in

Thus a strong local will have as many heterodyne points as there are harmonics.
The table A is illustrative of the fore-

4 and a choke in the battery lead to
prevent the generated radio-frequency current from coupling with other parts of the
receiver in the B battery and battery leads.
The shield also minimizes radiation to
From the condineighboring receivers.
tions in metropolitan districts, we should
judge that few are altruistic enough to con-

If
the intermediate amplifier is sufficiently selective there will be definite peaks

going.

Fig.

an important point. Taking a
view of the thing, however, it does

on the

dial at the points mentioned.
If not
so selective the dial settings mentioned will
merge and cause the whole receiver to

appear hopelessly unselective.

The generation of these harmonics is
due to the curvature of the characteristic
of the oscillator tube.
Examination of
the theory of the oscillating tube indicates
that if such an adjustment of the oscillator
circuit can be arrived at that the plate
current will be the same in or out of oscillation, then the even harmonics will be
minimized or even deleted. Since the
interfering harmonic usually found troublesome is even (the second) it will be handled

sider this
selfish

mitigate the possibilities of a neighboring

"blooper" from mistaking your oscillator
carrier for that of a distant station, thereby
introducing an interfering heterodyne in
your own reception.
It should be noted in
Fig. 4 that only the
This
grid circuit of the oscillator is tuned.
permits the shaft of the condenser to be
grounded, eliminating "hand effects" so
troublesome when the rotor is connected to

Under proper conditions, the

the plate.

tuned grid type
ifrom harmonics.
In

the

subject to less trouble

metropolitan
presence
harmonics in the

districts

particu-

local oscillator

in

attempting

tune-in a distant
Ijto

'(station

on

a

Wave (425

long

to

550

meters) a local station on a short wave

heard.

such
:ases, the second
harmonic of the
local oscillator is
In

utually heterodyning the short-wave
signal

To

f

/

1

1^'Connect Milliammeter Here

I

+45B.

1st Detector

FIG.

The

4

Only the grid
that hand capacity on the
oscillator.

circuit

is

oscillator

tuned so
dial

is

eliminated.
A positive bias is used on the grid
to minimize the even harmonics generated by
the oscillator

this procedure.
Peculiar as it may seem, the 2OI-A type
of tube requires a positive grid bias of 9 to
It
15 volts to bring this condition about.

by

the station emits a second harmonic of 1200
kilocycles.

kilocycles

Obviously a frequency of 1245
which may be supplied by a

harmonic of the local oscillator will heterodyne the i2OO-kc. harmonic. The funda-

might seem on first thought that
lator drain would be excessively
by such procedure. Such is not
however.

mental of the oscillator while supplying
-High'Lights on the Super- Heterodyne-

out-

indicated

is

Ipnce

is

1,

which

is

suf-

Detector

"As a collector, the shcrt antenna, with antenna coupler, has proved itself far superior to
the loop."
"For the first detector, grid leak and condenser detection is to be preferred as it yields somewhat greater sensitivity than the
battery
method of detection."
"The first detector unit should be shielded
to prevent the coil from picking up signal energy
other than that supplied by the antenna coup-

C

ler."

them with a filter tuned to any frequency in the band and expect to obtain best
associate
results."

"Unless shielding

Oscillator

"The

for the

super-heterodyne oscillator

will

no power save that fed out to the
detector from the pick up coil."

first

ideal

radiate

I.

is

made

F. amplifier, the

the case,
In a rep-

formers is affected by its presence, which more
than offsets any improvement by virtue of the
shielding."

mini!

milliamperes with
the tube oscillating
and zero grid potential. When the necessary positive grid

was employed

bias
(i

i

volts), the plate

only
peres.

13

milliamIn this

is

battery detection, in the second detector

better."

"Provided all the tubes are in good condition
there is little or no need for separate rheostats on
any of the tubes."

same

case the amplitude
of the second harmonic was found to

reduced
per cent, of

be

"C

5H1mmnTOTnllliln

battery) the plate
current measured 10

current increased to

F. Amplifier

"It seems almost entirely out of the question
to use frequencies in the vicinity of 30 kilocycles."
"If the intermediate frequency is any integral

which this principle
was applied (201 -A
lube with 45 volts B

prohibitively large

matching of the trans-

Second Detector
I.

?et

near-by stations.

multiple of 10 kilocycles (3O-4O-5o-etc.) there is
grave danger of one station heterodying another
to your intermediate frequency, without the use
of the local oscillator."
"The whole heart of the I. F. amplifier problem, after the selection of the proper frequency,
seems to be in the proper matching of the transformers and filter."
"The super-heterodyne fan cannot take ironcore transformers, advertised to be equally
efficient over a broad band of frequencies, and

to

strong
through the input tuning device.
\ further effect is an
apparent broadness
of
tuning on all
ficiently

the oscilincreased

resentative case in

put becomes troublesome. Their pres-

when

'

the

larly,
lof

is

I

to 8.2
its orig-

inal value.

The application of
this principle to the
circuit of Fig. 4 is
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-TABLE A

very simple for the broadcast
experimenter. With an oscillator connected as shown in
Fig. 4, a milliammeter is connected into the circuit at the
If a milliammeter
point Z.
is not at hand, a low reading
voltmeter of good quality,
such as is used to test the

DISTANT
STATION

LOCAL

LOCAL

OSCILLATOR

STATION

600 Kc.

645 Kc.

(Fundamental)

(Fundamental)
1290 Kr.

1200 Kc.
(2nd Harmonic)
1800 Kc.

Here persistence
you are bothered

with the type of interference mentioned.

AMPLIFIER
IS customary to start discussion of the

by stating what

intermediate frequencies are best.

It

appears more logical in this case to state
what frequencies are poorest. It seems
almost entirely out of the question to use
frequencies in the vicinity of 30 kilocycles.
The writer has so far examined no transformers of this type that were not fairly
effective down into the audio range with the
results that the amplifier

and unselective.

45 Kc.

five -

1845 Kc.
'3rd

Harmonic

82.25

45 Kc.

inevitable noisy
Several transformers are
is

available operating from 40 to 60 kilocycles
which are generally more satisfactory if
In this group, however,
properly selected.

83

45 Kc.

tube and tuning slowly with the loop condenser at a time when the majority of your
locals and semi-locals are on.
If you can

manner (they usuyour intermediate am-

tune-in stations in this
ally

come
is

plifier

in pairs),

operating at or near one of the

frequencies mentioned and should receive
attention before attempting to improve the

Thus
receiver by any other measures.
we may conclude that the best operating
frequencies in the range mentioned are those
values lyingcloseto 45, 55, and 65 kilocycles.

The whole

heart of the

r. f.

amplifier prob-

cycles apart.

Each

station

is

that

radiating not

fundamental frequency assigned,
in most cases several harmonics or
This being
multiples of this frequency.
the case, it is a simple mathematiTo Plat*
cal demonstration, and we have
DtlfC
proved it time after time in

only
but

its

cycles.
I.

F.

TRANSFORMERS HAVE BEEN IMPROPERLY
TESTED

THE

usual operation of intermediatetransformers in practice, the voltage impressed on the amplifier tube has
been found to be at the order of a few
hundredths of a volt, rather than the larger
values used by most manufacturers in

INwave

their testing and matching operations.
In
this fact, it seems only reasonable

view of

formers

of the importance of the subject, a long
study was devoted to it.

has long been an established fact in
inductance
of a coil having an iron core, or with iron in
its field, varies with the voltage impressed
This phenomenon is due
across the coil.
It

electrical engineering that the

to the fact that the permeability of iron and
steel varies with the number of lines of

magnetic force
the

set

the iron.
While
an old one in low fre-

up

phenomenon

is

quency practice,

it

in

was immediately won-

signed to operate at these frequencies, contain more or less iron.

frequencies

best operating frequency of
the transformer was found to be 43 kilo-

matching of these units is a deterrent to
both selectivity and amplification.
In view

are

several

dered

if

transformers

the market and de-

at

bled in volume, while the intensity of local
fell off, due to the tendency
of the high input voltages from the local
signals actually

signals tending to throw the transformers
out of tune with the filter. This effect
was also substantiated by an extended series of experiments with completed amplifiers, measuring the input and output voltages at various frequencies with the tube
filters.

A further point came to light regarding
the character of the intermediate iron-core

up a representative stage of ampliis, a tube and transformer of a

transformer, which was that each such transformer while apparently very broadly tuned

did hold.

fication, that

when

using high input voltages,
very decided resonance

showed

or peaking characteristics when
tested on small inputs, due, no

the intermediate

doubt, to the lower losses induced
by the iron at these lower densi-

As a practical result, this
means that the super-heterodym}
ties.

one station heterodyning another
to your intermediate frequency
without the use of the local oscil-

you are already the possessor of a super-heterodyne you
may check this condition by
simply removing the oscillator

tested

changing to the 43-kilocycle filter, out-oftown stations were doubled and even tre-

frequency is any integral multiple
of 10 kilocycles (that is 30-40-5060, etc.) there is grave danger of

lator.

trans-

extremely low
These laboratory experiments
voltage.
were substantiated in practice by using
two of the transformers mentioned with a
6o-kilocycle filter, with the result that
local stations were brought in with extraordinary volume, and out-of-town stations with a rather mediocre output.
In

of

if

when

a long story short, these laws
In fact, it was found that on

To make
setting

now on

and adjusted to the frequency of the

Firsl

practice, that

apparent best operating frequency of 60 kilocycles,
whereas with an input vol-

that input or output transformers for intermediate-wave use should be designed

eminently undesirable.
Under the present system of allocating
wavelengths, our broadcasters are 10 kilo-

are

were impressed on the tube.
As a specific example, with
one type of transformer
tested, we found that an input of half a volt showed an

after selection of the proper frequency, seems to be in the proper matching
of the
Mistransformers and filter.

the same laws regarding this variation held at high frequencies, say, 30 to 75
kilocycles, especially because the better

there

tages of the order of one to
hundredths of a volt

of

lem,

WHAT TO DO ABOUT THE INTERMEDIATE

amplifier

was a great deal different
from that obtained when vol-

tage of two-hundredths, the

be unchanged by short circuiting
If this adjustment
the tuning condenser.
cannot be arrived at with a convenient
value of C battery and the tube kept oscillating, it may be necessary to alter the

ITintermediate

45 Kc.

615 Kc.

will

of turns in L-j.
will be well rewarded, if

80

(Fundamental)

1245 Kc.
(2nd Harmonic of
622.5 Kc.)

(3rd Harmonic)

If
the latter
again noted.
reading is [-lower than the first the C voltage should be increased and vice-versa.
A potentiometer is shown in Fig. 4 across
the filament terminals to facilitate this
adjustment. After the correct value of C
battery is found, the reading of the meter

number

BEAT

NOTE

600 Kc.
(Fundamental)

upper end of the scale (500 to
600 meters) a trial value of C
battery is inserted and the
meter reading noted. The
tuning condenser is now short
circuited
and the reading

Z

one-half to one volt on the
tube, the best operating frequency of the transformer

OSCILLATOR
DIAL SETTING

1245 Kc.

(2nd Harmonic)

1906

certain type, that on impressing voltage of the order of

Strong harmonics in either the wave transmitted by the broadcasting station or in
the wave generated by the oscillator will make it possible to tune-in a single station
on as many points on the dial as there are harmonics This table shows how.
The distant station on 600 kc. can be tuned-in at three points due to these harmonics.

storage battery, will usually
serve the purpose. Now with
the oscillator set near the

at

SEPTEMBER,

fan cannot take iron-core transFIG.

If

The intermediate

formers, advertised to be equalljt
5

amplifier and second detector.
By-pass condensers
are used to prevent undesired interstage coupling.
For most satisfactory control of the 1. F. amplifier, it is sometimes necessary to
place a small
battery bias on the first amplifier tube

C

efficient

over a broad band

of

frequencies, and associate them
with a filter tuned to any fre-

quency

in that

band, and expecj
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Such

to obtain the best results.

results

can be obtained only by finding the actual
peak of the transformers, at low input voltages, and then using a filter of the same
frequency.
The construction and calibration of a
test set to perform these measurements at

low input voltages is more of an expense
and undertaking than the average experin view of this
menter would care to go to.
fact, the equipment has been made avail1

to several manufacturers who, we
understand, are making the use of it available to experimenters at a nominal fee.
In
applying for matching service the experimenter should ascertain that the testing is
done at low input voltages and state what
type of tubes the transformers are to be
used with, as the matching changes considerably with change of tubes.
After careful matching of the transformers and filters they must be installed
in the receiver so as to conform to the methods used in matching. Grid and plate leads
should be as short as it is possible to make
them. The i.o-mfd. condensers shown in
Fig. 5 should be located as close as possible
to the transformers to prevent long battery
leads from ruining the calibration of the
transformers.
With carefully matched transformers of

able

high quality there

little

is

more than two stages

Two stages will

plification.
noise level in

most

point

in

using

of intermediate
get

localities

am-

down

to the

after

which

adde*! amplification adds nothing to the
effectiveness of the receiver.

CONTROLLING AMPLIFICATION
the control

of

the

amplification,
FOR
the writer has found nothing more effective than the old fashioned potentiometer.
It has the advantage

of

being the only

system tried which
does not change the
of the
transformers to any
extent. This by the
way, brings up a
point in connection
with shielding of the
i. f.
amplifier. This
has only the advan-

calibration

tages

of

against

long

shielding
of

pickup

-wave

signals

and a possible improvement of the
cascade

amplifica-

tion of the system.

The former reason
has never been much
of a factor in most
localities and the
second has been
found futile by

numerous measurements on long-wave

3

prohibitively large, the matching of the
transformers is affected by the presence of
the shielding material, which more than
offsets any improvement by virtue of the
shielding.

The principal difficulty experienced with
the intermediate amplifier is that of inselecThis may be due to several causes.
tivity.
Mismatching of transformers and filters is
the most flagrant and has been treated
The second is the use of transpreviously.
formers with too flat a characteristic.

Under present conditions it is not feasible
depend entirely on the filter for selectivThe transformers themselves must
ity.
to

offer a certain degree of selectivity before

the signal reaches the filter transformer.
A further source of difficulty has been

termed by the writer a "splashing" effect.
It is the effect of shifting peak referred to
above in connection with transformer testing. Powerful local signals have a tendency
to shift the operating wavelength of the
transformers.
This can be coped with only

loosening the antenna coupling or
shortening the antenna to the point where
the effect ceases, without sacrificing too
much in the way of volume on distant sta-

by

tions.

For the sake of unity the second detector
has been embodied with the amplifier in
C battery detection here is better
Fig. 5.
than the grid leak and condenser method
for several reasons.
In the first place it is
quieter in operation than the condenser and
leak and results in better audio output with
most amplifiers. The principal reason is
because of the effect of the condenser and
leak type detector on the output filter.
Most filters now on the market are impaired by the use of a shunt resistance
across their secondaries.

In view of the

383

fact that the grid leak in the grid detector
must be connected to the positive end of the

filament, the grid of the tube will attract
electrons, causing the input of the tube to
be of the nature of a resistance across the
filter.

For this reason the

C

battery de-

tector inevitably results in better selectivity
in the filter.
So little has been said with
regard to the proper value of C battery that

the curves of Fig. 6 were made.

They

in-

dicate that the proper value of C battery for
the various tubes and voltages, are as
follows:

TUBE

B BATTERY

201-A
201-A

45 volts
90 "
"
45

199
199

90

"

C BATTERY
3 - 4J
8J-1CJ

6-8

16 -18

RESULTS OF THE SHORT-WAVE
RECEIVER CONTEST
A

Description of a Contest Receiver Submitted by Frank C. Jones
Simply Built
and Operated Set Which Radiates Far Less Than Standard Amateur Receivers
A

AS

feature of the

RADIO BROADCAST-Eveready short-wave

periments conducted

RADIO BROADCAST

of

The

accompanying article has been given the $100
Frank C. Jones, operator of station 6 AJF of
This set is not as sensitive as a Reinartz, and a
Berkeley, California.
second audio amplifier should be added which will bring it up to equality
with a Reinartz.
Mr. Jones's receiver radiates far less than the
Reinartz, and under actual test for a number of months in our Laboratory, more stations were heard on the set than can be "worked" by
the average transmitter.
We feel that Mr. Jones has described an interesting circuit, simple to construct and certainly as simple to operate
as the conventional amateur radiating set.
We are frank to admit that the set described does radiate slightly,
that it is given an award, not the $500 prize as originally planned, in
spite of the fact that the main condition of the contest was not completely met. RADIO BROADCAST believes it is performing a greater service in making public this design, which has much in it to inspire other
experimenters to work along similar lines, than by refusing to give

ex-

short-wave experimental laboratory
station 2GY a contest was announced,

at

its

February, 1926, open to all, in the hope of inspiring some able amateur to bring forward the design of a non-radiating short-wave receiver.
in

During the early days of broadcasting, when the radiating regenerative
was at the height of its popularity, RADIO BROADCAST took the
then revolutionary step of barring from its pages, the advertising and
constructional description of receivers which radiated.
That policy has
been maintained, as far as broadcast receivers are concerned, to the
receiver

present day.
In the short-wave amateur

field, however, the radiating receiver
the only type in use by the thousands of amateurs who fill the bands
has not brought about the same widespread condemassigned to them

nation as has its use in the broadcast range.
Feeling that the work of
the amateurs could be greatly improved by a wider use of a sensitive
receiver which would not radiate, a prize contest for such a design was

in

eliminated.
It soon became apparent that not one of the surviving group of the
contest receivers satisfied the conditions of the contest.
With the

permission of the judges, Boyd Phelps, Prof. L. A. Hazeltine, Zeh
Bouck, G. C. Furness, Arthur H. Lynch, Edgar H. Felix, Dr. Lawrence
Dunn, Prof. J. H. Morecroft, and Dr. A. Hoyt Taylor, and the designers
of the receivers which came nearest to satisfying the conditions, it was
decided to award $100 to the designer of the receiver which radiated

to

sensitive.

FRANK
Amateur

in

of the ordinary short-wave tuners
use at present radiate energy to

some

extent,

which

desirable, especially in cities

is

rather un-

where a num-

ber of short-wave receivers are likely to be
in operation.

Any one can check up on

that by listening
someone swings

good condition.

Much

of the delay in deciding this contest

damaged

was due

sets.

and others

to follow will help experi-

Build and Operate the Jones Receiver

By
LL

is

menters to develop a really non-radiating short-wave receiver.
Dr. A.
Hoyt Taylor, the famous short-wave experimenter, has written us:
"It is entirely possible to make a receiver which will not radiate, no
matter how sensitive it is, provided that proper principles are applied.
It must be admitted, however, that the method
employed to suppress
radiation will naturally run up the cost of the receiver.
It does seem
rather strange that no one has been able to produce a receiver which
will completely suppress the radiation.
The problem is by no means
impossible of solution, nor is it too difficult for a high grade amateur
to attempt." At eighty meters it is entirely possible to build a neutralized radio frequency amplifier and transmitting stations using master
oscillation systems use neutralized amplifiers as low as fifteen meters.
The editorial pages of RADIO BROADCAST will always be open to the
"high grade amateur" who can produce such a receiver.
THE EDITOR.

of RADIO BROADCAST, some 400 yards away.
Later, when a
microphone was placed in the ground lead of the Reinartz, speech was
The contest receivers were
readily understandable at the office.
compared to this set. Those which radiated as badly were at once

How

designer

to the complications caused by
It is hoped that this article

office

and which was, at the same time,

its

Several other ingenious
currency to any of the interesting designs.
circuits were submitted.
Two using push-pull detectors intrigued the
Editors greatly, but the transportation company wrecked both of these
sets twice.
It is still hoped that these sets may be received at 2 GY

arranged by RADIO BROADCAST.
About fifteen manuscripts were selected for consideration out of all
those submitted in the contest.
Exhaustive tests conducted at 2 GY
showed that all of the receivers submitted by contestants did radiate
To determine those
especially those that actually received signals.
which radiated the least, the following tests were made. In station
2 CY, a standard Reinartz receiver is in use.
By keying the plate
circuit of this receiver, code was transmitted to another receiver in the

the least

set described in the

award, and

in the

to all the little chirps as
his oscillating receiver

across your wave a few times, even though
the owner of the set may be some distance

There are several ways of lessening
the radiation from a short-wave tuner such

away.

as using a stage of neutralized radio frequency or a blocking tube ahead of the
oscillating detector, or by using very loose
coupling to the antenna. These all have

C,

Station

JONES

6 AJF

an extube or
insufficient coupling to the antenna. After
all, these expedients do not fully accomplish

inductance L2 is tapped in the exact center
and forms the inductance arms of the bridge
while 03 forms one of the other legs which
must be made equal to C^ in order that no

the desired result, the elimination of radiation from the oscillating tube.
In the

potential will exist between points A and
B or across Li. 04 is the grid-to-filament

receiver described here, radiation is practically eliminated if proper care is taken in

analysis of the

capacity of the oscillating detector tube
plus other small capacities due to location
of the wiring and the grid condenser, etc.
The fixed tickler is placed at the center of
L2 so that equal voltages arc induced across
the two halves of L2.
If the bridge is
balanced, no current will flow through L
which corresponds to a galvanometer or a

circuit brings it down to the familiar bridge
circuit as shown in Fig. 2.
The tuning

telephone receiver in the ordinary form of
the Wheatstone bridge.
Since the antenna

their disadvantages.
Perhaps it
tra tuning control, or an extra

making the

The
Fig.

i,

final

is

balance adjustments.

circuit of this receiver

and as can be

is

seen, ther?

shown
is

startlingly new about it except that
principle of the Wheatstone bridge is

ployed

in

the circuit.

An

in

nothing
the

em-
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is
connected across L3, no
radiation occurs from the oscillating
tube into it which is the long

system

coming

-

-

an

as

Frequency bands

I

open
Microringing sounds due to vibration.
phonic noises are especially troublesome
when one is tuning on the higher frequen-

across the grid
half of the total signal, while

Automatic filament control is obtained by the use of Amperites which work
quite satisfactorily and eliminate one or
two controls. Twenty-two volts are used
on the plate of the detector tube and 90
on the audio stage.
The front panel can be a 7" x 12" or 6" x

the other half is lost or dissipated through
C3, and the other half of L2. This is of
no practical concern, since a little larger

12" bakelite or hard rubber panel, while
the rear panel supporting the condensers
should be of hard rubber and about 4" x 9".

an actual voltage across it. The voltage
due to the incoming signal voltage drop
across L3, splits at A and B through the
two halves of the circuit so that the maxiis

amount impressed
is

three brass "angles" or box
corners were used on each panel to
fasten it to the baseboard.
n the front
ceiver,

=

panel

grid and filament leads to E and D, no
signal would come through the tube circuit.
However, the grid is connected to point E
and the filament to point B so that there

and filament

1

17,640 kc. to 1764 kc. (17 to 170 meters).
Tyfe of Antenna recommended = Pickard Horizontal Antenna;
any other type satisfactory.

in-

points A and B of Fig. 2, there
is zero voltage across points E and
D, and if the detector tube had its

mum

It is necessary to have the panels
quite rigid since extension shafts arc
used on the condensers.
In this re-

*3

Tvpe of tubes = 201A's throughout.

applied across

is

signal

the Receiver

audio-frequency amplifier.

voltage such

a

About

Type of Circuit = Modified Wheatstone Bridge Principle.
Number of tubes = 2 tubes = 1 regenerative detector plus

result.

sought for

When

-Facts

;
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cies.

a filament snap switch and an
circuit jack for the telephone reis

ceiver plug. Each of the two condenser
extension shafts terminate in a 4-inch dial,
the one on the tuning condenser C2, having

Turn vernier, which gives a 40 to
with a very smooth and noiseless

a Tiny
ratio

i

control for fine tuning.

Antenna

tuning will be
If

tenna as used with
one of the common
types short-wave

inches,

that

will

be

suf-

generally

The two

ficient.

variable
condensers C2
large

Actually, with this
is

nil.

space be-

the

tween the panels
about 7 or 8

normal.
it

is

is

tuner, will bring
the signal strength

system

good vernier

capacity while

receiving antenna,
or closer coupling
to the same an-

back to

A

very important. The other dial which
operates the "throttle" of feed-back condenser is unimportant and could as well
be a knob as the regeneration control C,
has practically no effect on the tuning
condenser C2.
The rear panel should be far enough from
the front panel so that the effect of hand-

and

possi-

to get greater
coupling to an
ble

C

i ,

of approx-

imately 0.00015a nd

antenna without
causing the tube

o.ooo2-mfd.

to stop oscillating,

respectively should
be mounted on the
rear of this panel

than with most

and the rotor shafts

connected

other receivers due
to the balanced

system used

in

Ground -rrr

means

it.

is

FIG.

The

on the circuit

s

to

merely

ing fibre bushings
to the extension
shafts and dials.

90V

The effect of the
tuning condenser
circuit

this article.

in-

I

diagram of the short wave receiver described
It

looks complicated but really

is

in

These bushings
were made of 2"

quite simple

crease the effective

lengths

inductance of L2 in one sense of the word,
and has no effect on the balance of the
it

is

Since

2.

is

C4

*

number
makes

ever

of
a

model where the plates are trimmed, and
should also preferably be of a skeleton
construction in order to have a low mini-

mum

The

grid condenser of o.oooi-mfd. or
smaller should be of the best and can be

is

conveniently mounted on the back panel.
The grid leak should be from 6 to 10

tuner exactly

The

Rubber sponge cushions are glued to the ux
sockets and to the baseboard.
The cushions

are

quite

megohms and

a "quiet" one if it is possible
to obtain such a thing. The balancing condenser 03, was also mounted on the back

pictures of the set give the

general panel and baseboard layout.
set was built for the new ux tubes.

effective

in

capacity.

The

according to specifications, so no rigid rules
are given.

better to use extension shafts than

especially important in this circuit where
every small capacitance is important when
balancing the circuit, as a bridge. The
2 should preferably be
tuning condenser
of the straight-line frequency type, or be a

subject to a
No one
modifications.

short-wave

much

is

DETAILS OF THE RECEIVER
actual tuner itself

fibre

to use metal shielding in any kind of shortwave receiver construction. That point

constant.

THE

of

bore and were drilled
tubing with a
and tapped for
W machine set-screws
near the ends. The writer believes that it

across points E and D of
interchangeable coils are
used in order to cover the amateur bands of
from 15,000 kc. to 1500 kc., (below 20
meters up to 200 meters), the center taps
on the coils should be at the exact center
and the tickler coil should be fastened quite
rigidly in the center of each of these coils.
This eliminates resetting the small condenser C, each time the coils are changed,
since the "effective" value of C4 is about
bridge, since

Fig.

by'
of insulat-

eliminating

C 4 - C g + Capacities between wircs,etc.

This was a
panel using a small bracket.
midget condenser of about o.oooo3-mfd.

FIG. 2

The equivalent

bridge circuit of the input part of the circuit shown in Fig.
I

maximum and
after

it

is

once

a low

minimum

set

can be

it

capacity and

left

alone.

RADIO BROADCAST
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to 30 or more turns.
horizontal
type of

SEPTEMBER,

1926

using the

new

By

antenna

receiving

described in QST for February, 1926, by
Dr. Greenleaf Pickard, very excellent
results are obtained.
This type of antenna
is very inefficient for longer
wavelengths,
such as those used by broadcasting stations,

and extremely
RADIO BROADCAST Photograph

--

FIG. 3

EADS

I

-

IMPORTANT
for

brought

ANTENNA

An easy way to
(201 meters).
circuit to some such frequency

CIRCUIT

the inductance L$ were
out to binding posts on a

small hard rubber strip. This was done
so that the coil L^, could be placed a foot

or two away from the rest of the tuner.
It is the voltage drop across this inductance
that is impressed on the arms of the bridge
and so on the grid of the detector, which
means that for maximum drop the antenna
circuit including L$ should be tuned to
resonance with the incoming signal. This
generally means too much coupling, similar
to bringing the primary coil of an ordinary
tuner tight up against the secondary coil, so
it is best to tune the entire antenna circuit
to

some frequency (wavelength)

just

below

the range of the tuner such as 1492 kc.

the

shunt

shown

tune this
is

to set

dotted
lines in Fig. i, just below the setting for a
near-by broadcasting station whose frequency is around 1500 kc. (200 meters).
For instance, if the local station was on
condenser,

the center certainly works fine when
tuned to 1492 kc., (201 meters) and left
at that adjustment.
At least one stage of audio frequency is
necessary and a high ratio transformer may
be used toadvantage. The radio-frequency
choke coil which taps on to the feed-back
condenser should be small so as to have a
small field and should be wound for miniin

Coils for the receiver, which include the inductance used in the tuning circuit,
and the fixed regeneration coil situated in the center of the tuning inductance

THE

efficient for short waves.
horizontal wire 75 to 100 feet long with
the coil L3 and its shunt condenser inserted

A

in

mum

A

small honeyself-capacitance.
such as is used in certain super-

1440 kc. (208 meters), and it was possible
to hear it with the detector not oscillating
and the L shunt condenser set at 25,

comb

setting the condenser at about 20

The best way of obfinishing nail pegs.
taining such a coil is to show the wife how

should
This arrangement gives
a pretty good voltage drop across the coil
for all frequencies above
L-3.
500 kc.
(below 200 meters), and is better than
fix it

about

right.

1

using, say 3 or 4 turns

which would give

verylittle"coupling"on the higher amateur
bands. The coil LI depends on the antenna used and may be anything from 5 up

coil

heterodyne transformers is very good or
one can be wound on a \" wooden form with

it is to weave the
pretty green
covered wire in and out around the
pegs on the coil form. That system worked

fascinating
silk

and produced
honey-comb

excellently in the writer's case
a nice joo-turn miniature
coil at his station,

6 AJF.

HOW TO MAKE THE
E

COILS

made of
L2,
tuning
spaced windings with a 3-inch diameter. A 3-inch cardboard tube was used
coils,

are

and four narrow celluloid strips tied down
with string around the circumference of
the tube.
No. 16 d.c.c. wire was used
on the smaller coils and No. 18 d.c.c. wire
for the larger ones.
The turns were spaced
about the diameter of the wire or slightly
less while winding it on the tube.
Winding
the coil

is

really quite simple, providing
is free from kinks.
The coil

that the wire

can be

wound

in a

very short time.

After

fastening down the ends of the coil, collodion, or a solution of acetone with celluloid
dissolved in

above the

it,

is

strips

applied along the wire
of celluloid

which then

dissolve slightly, letting the wire sink into
it
a small amount.
When the coil is

thoroughly dry, these celluloid strips hold
the wire very firmly in place and the cardboard tubing may be broken out leaving
the coil in a skeleton form.

The

losses in

such a

it

is

about as

coil

are quite low and

efficient as it can be made.
The tickler
or feed-back coils were wound on two-inch

cardboard tubing on celluloid strips using
No. 26 d.c.c. wire but with no spacing
between turns. A rather thick solution of.,
acetone and celluloid was used to coat the!
entire coil and after drying, the cardboard
It was found desiratubing was removed.
ble not to use any tubing as a form for
these coils since they were to be fastened
j

}

by thread

The
RADIO BROADCAST Photograph

FIG.

A

4

VK-W from behind the panel of the Jones receiver. The position of the inductance, the location of the condensers and the choke coil are noteworthy

the center of the tuning coils,
tickler coils were tied to the tuning coil
in

j

j

celluloid

strips at four points, making a
skeleton form of tuning unit which should
have quite low losses. To diminish the
losses further, the coil unit is mounted

j

]
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Tuning
Coil L2

FIG. 5

How

Mr. Jones's receiver looks

from the front. Simple, as all
short-wave receivers are, it has
but two dials, only one of which
needs to be a vernier, and a
switch and jack. The inductance

coil

is

also visible

RADIO BROADCAST Photograph

The adjustment of the balancing conC3 will change the secondary coil

up in the air above the rest of the apparatus
and supported by the three heavy leads from
the coil L2 which slip into binding posts up

denser

at the top of the rear hard-rubber panel.

it

made up by

L2

calibration, so after it
left alone.

should be

is

once adjusted,

The method

of

ble

tuned over the wavelengths given in the tawhen using the secondary condenser in

adjustment used was to disconnect the
antenna and counterpoise from coil L$
and tune it by means of the shunt con-

this set.

denser

The

set of coils

the writer

to

some wavelength within

the
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Tickler
Coil L, No.

Notes
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Circuit
Experiences of Readers With an Extremely Interesting Circuit Described in Radio Broadcast
How to Run Leads Properly Voltage Qain in the Amplifier Use of Solenoid Coils
for June

HENNEY

By KEITH

Director, Radio Broadcast Laboratory

A

CIRCUIT was
been

presented in June

BROADCAST

RADIO

in use in the

some months.

for

had

that

Laboratory
It

was

called

the R. B. Lab. circuit. A request was made
of those readers who experimented with it
to write of their difficulties or successes.

This circuit was published for the first time
in this country by Dr. L. M. Hull and was
one of several which have come from the

Radio Frequency Laboratories.
This circuit is shown again in Fig. i.
It
be seen that it differs from other
amplifiers only in the transformer connectwill

ing the amplifier to the regenerative detector.
In the original circuit built up in the

Laboratory, toroid

coils

were used because

of the exceptionally high gain of the amplifier.
This characteristic made it neces-

sary to either shield the amplifier or to use
other means of eliminating unwanted

magnetic feedback between coils. For this
Solenoids
reason, toroid coils were chosen.
of small diameter can be used, but they
must be separated by several inches, must
be at right angles to each other, and there
must be no metallic material between the
coils.
This latter point is important.
There is another important point. No
matter how much capacity exists between
It
grid and plate, it can be neutralized.
is only a matter of using a larger neutralizIn other words there is no
ing condenser.

There is no reason, however, why ordinary coils, whether solenoid, diamondweave, or whatnot, cannot be used in this
circuit,

provided the proper precautions are

The

taken.

have with

difficulty constructors
this circuit
as with all other

great

is

high-gain amplifiers

and a few kinks

may

will

be of aid.

in

neutralization

be described here that

They

will also

apply to

other radio-frequency amplifiers so that
some of this information ought to be useful for all those home constructors who
build good amplifiers for use ahead of their
detectors.
In

Fig.

numbered.

i,

the

Now,

leads

are

amplifier,

the

important
in

any

tendency to oscillate varies directly as the
capacity between the grid and plate and
the wires attached to them, to the coupling
between the grid and plate coils, and to the
inductance in the plate circuit.
In other words, no tube

at home by winding
about 400 turns of small wire No. 30
in slots carved into a bakelite rod about

one-half inch in diameter.

attach a small condenser from filament to
the bottom of the coil as shown in Figs. 2,

and

3.

Some
with

2 are attached to opposite plates of a con-

described in

denser there is no harm in letting them be
fairly long or close together since the only
result will be to increase the condenser
The same may be said of wires
capacity.
2

and

3, 3

and

4,

and

3

and

5.

between any other pair of wires
are phase differences which
cannot be compensated by condensers

BUT
there

that

is,

these

differences

make

it

imEs-

pecially important and obnoxious is the
lead connecting the detector grid to the

leak-condenser.

The

best

way

to avoid

trouble here, is to make the tube socket
terminal connect directly to the grid
condenser-leak. Wire 6 is the cause of

much

trouble.

It

needs watching.

the above precautions are taken, the
tube can be neutralized at all broadcast
If

considerable gain,
frequencies,
and will not radiate into the antenna.
The radio-frequency choke in the ampliit

will give

mid-tap is important. The Samson
choke is the only commercial choke that has
is
been used.
It
entirely satisfactory.

fier

RADIO BROADCAST for January
and February and the L-C circuit described
in Radio.
In the June article the difference was pointed out. The circuit differs
from the Universal in only one main
the plate coil has been reversed
respect

they stay there.

in

Mr. R. P. Courtis of Detroit has played
with the two circuits and has the following
to say:
I

was very much

it

properly
will

I

am

very enthusiastic as to the possibility of
developing an exceptionally efficient set from it.
There are some points mentioned by Doctor
Hull in connection with this circuit which do not

appear

in

neutralized, and
then unless

great care

is

taken to prevent

your

One

article.

that the plate and grid coils
mutual inductance. It is

of them is the fact
do not need to have
perfectly

completely to shield both of them and

possible
still

have

the circuit operate.
Another point
is the fact that the compensation by

transformer

is

tuned to resonance.

The "locking-in"
in

the article

points out,
off

effect

is

effect

described

due, as Doctor Hull
to the fact that comis

not perfect for frequenresonant point. The
very marked with low re-

pensation
cies

is

the

sistance coils, the set going out of
oscillation with a shriek and click

FIG.

which

I

if

oscillate

interested in the article in

June RADIO BROADCAST regarding the "Series
Resonant" transformer of Doctor Hull.
have been doing considerable work on this
type of transformer during the past year and 1

the neutralizing condenser is independent of the frequency wnen the

With the ratios
frequencies.
of coils given in the June artnot

circuit
circuit

has the peculiar feature that it is neutralized only at the point of resonance between
the amplifier and the detector.
Signals
come with a shriek and a whiz but once

oscillate unless there is
coupling of some sort between
the output and input circuit,
and if there is no inductance in
the plate circuit.
If there are
few turns in the plate, the
thing will not oscillate nor will
there be much gain at the lower

the tube will oscillate

readers have confused this circuit
RADIO BROADCAST Universal

the

The L-C adheres to the original
The Radio
published in QST.

ABOUT RUNNING THE LEADS

possible to neutralize the amplifier.

is

Another method
capacities attached to it.
of stopping this parasitic oscillation is to

will

icle,

choke

not included, the amplithe natural frequency
of the upper half of the input coil and the
If this

fier will oscillate at

particular harm in letting wires i and 3
be fairly close together. Since wires i and

couplings.
'

One may be made

The important

wires in this circuit are numbered and in the text is outwhich must be kept away from each other. The experimental circuit was described in RADIO BROADCAST for June, 1926,

lined the wires

pages 12

i

-5

is quite characteristic.
It is a
very interesting experience to tune
one of these sets and have the broadcasting come in clear at the end of a

violent howl.

SEPTEMBER,
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r--C-

R. B.

"LAB" CIRCUIT

age gain of eight, due to the coil and tube. As a matter
it is simpler to use coils with mutual inductance
between them since any coil tapped in the right place

of fact,

can be used.
Difficulty from hand capacity in the antenna circuit
can be remedied by the scheme indicated in Fig. 5. Here
l.b

1.5

1 '4

I

FIG. 2

A method

UJ

of avoiding parasitic

oscillations in the

"Lab"

circuit

It
radio-frequency amplifier.
includes the addition of a small
condenser from the mid-tap to
the lower part of the coil.
This

1.3

5
o
>1.2
1.1

makes a bridge whose arms are
properly balanced

In connection with the separation of
the primary and secondary, it would seem
from this that it should be possible to use

separate toroidal coils for these two inductors, thus allowing their use to best
effect.

would

if
you have not
them, that you insert a
radio-frequency choke coil in the B1

suggest,

already tried

battery lead of the primary, and that you
also try a transformer with the turn ratio
of 3.16, with the primary and secondary

inductive relation

but separated by
These coils may be
wound on opposite ends of the same
tubing for convenience in mounting.
in

about three inches.

The question of coupling between
the two parts of the coupling transformer brought up by Mr. Courtis is
interesting but does not

seem to be

importance. As a matter of
lact, one of the reasons for our interest, originally, in the circuit was
because the primary and secondary
could be isolated from each other and
thereby do away with any capacity
jf great

i

n
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The Listeners

Point of View

John Wallace

Conducted by

The Curious Jargon of the Broadcasting
every new industry, superstition,
or pastime, there is introduced into the
language a host of new words necessi-

WITH

tated by the late discovery.
The airplane introduced enough of new words to fill a tidy little

volume.

Psychoanalasis

common

into

"complex"

forced
use.

pet word
Radio, on its
its

technical side, has introduced a bewildering number of hybrid Afro-Graeco-Franco-Whato words.

These we are not concerned with

here, but only
that have arisen in

with the new expressions
connection with broadcasting itself
There are
only a handful of such new words, but they vary
from the very choice to the utterly reprehensible.

When,

in the earliest

necessity arose for

days of broadcasting, the

some word

to describe a

new

operation, it was naturally enough borrowed
from the older profession of nautical "wireless."

These terms, which found origin on shipboard,
had a fine savour of the salt. Unfortunately for
radio's vocabulary, they have fallen by the wayside and only two of them survive: Sign off, and
Stand by. We admire these terms for the respectable air of age they lend to an industry that
is so tragically new.
May they endure and pros-

been applied to pneumatology for more than
100 years.
In other words, the term has been
employed to cover both the concrete and the
abstract.
More than 100 years ago the Church
was talking of "the doctrine of missionary zeal"
having been "broadcast over Christendom,"
and "broadcast accusations" have been common
to civilization almost since the dawn of politics.
To my mind "radiocasting" is an ambiguous
term, for it does not connote "diffusion," and as
understand it, that is what the radio stations
do.
It seems to me that such a term as "radiospread" or some word that conveys the sense cf
diffusion more clearly than "casting" might be
used.
We shall probably live to see the time
when, just as we "phone" and "wire," we shall
"radio," and the people, will understand what is
meant without the necessity of our adding any
suffix to convey the sense of dissemination which
we know means "the act of disseminating,
scattering or spreading abroad, originally seed,
but now doctrines," etc.
I

But
on

ers

per!

The

search for the proper word to describe the
of disseminating into the ether

act

cast" as a verb means "to sow with seed
or material substances."
No careful student
of language could possibly have introduced
such a definition, for the word "broadcast" has

the cacophonous "radiocast" lingsome benighted quarters, wjz, which

still

in

prides itself on

its

polite

language, once said

"radiated" which seems to us equally offensive.
The best term in present use is that employed
by woe. The expression "woe transmitting"
is
simple, dignified, euphonious and quite
adequately descriptive.

Word coining is at best a nefarious practice and
should be prohibited by constitutional amendment.
It has resulted always in hideous montion of letters

Lightning Auto Spoke Kleanser or new appelations to dignify the job of the

Muscles.

The

Rubber of Lame

glorified janitors of Chicago's tall

buildings have been seeking new titles, and among
those proposed were a couple of wows, viz.

Blidgadors, and Skyscrapadors.
This mania has entered into the field of radio

with dire results. WLW described a serial mysThe question of libel
tery play as a "radario"!

by radio, which came up for the first time only
recently, stirred discussion in New York over
what name to call the new air menace. Suggested

names were etheric turpitude, radioand eth-bel!
But the worst crime was committed
by KOA. After spouting a lot of tommyrot about how they were going to broad-

sperse, aero-slam

speeches, gun shots, and bad
would seem to be still in progress: though the term broadcasting has a
firm foothold.
That horrible variation
"broadcasted" which was introduced by
some illiterate a while ago and enjoyed
a lusty vogue, has now, happily, disapThe erroneous form once appeared.

cast an

all

night

program to

dignity of type in the

White

first

and was thus given an

Bill,

H. R.55&),

official

stamp of
However

time, the 'orb-raying' of a radio

program."

The word

"orb-ray,"

nowise deserved.
in the revised radio Bill, H. R. Qio8, the
"
committee changed the word to broadcast" which ought to settle that point

seems,

for good.

meaning in broadcasting
"circumnavigate" conveys

approval

it

Note:

[Editor's

the

all

principal continents on the globe, thty
said "when the General Electric com-

pany unleashes the vibrations of KOA
and the silent ripples of ether sweep
across oceans and international borders,
the world will have experienced for the

in all the

draft of the

collec-

Word

Realtor.

coining has become a national obsession. Great hosts of persons devote the greater part of their lives to devising new adjectives to describe Sparry's

music,

peared

Witness the unpronounceable

strosities.

jokes,

first

Industry

the

for

past

much

the glorious result of a
touted contest entered into by

some ten thousand listemrs for the purpose of devising a word with the same

three

years, RADIO BROADCAST has used only
the form, "broadcast" ]

Some time ago an

it

was

Ada C.

Sessions,

coiner of the

that

circles

to mariners.

of Colorado

Springs,

prize-winning word,

re-

was made to
substitute the ugly coined word "radio-

ceived an especially designed ring, set
with precious stones, as her reward.

cast" for "broadcast." The poor excuse was that "broadcast" conveyed

the heinousness of her deed

the

wrong shade

effort

of meaning.

Dr. Frank

H. Vizetelly, lexicographer and managing editor of the New Standard Dictionary put this subterfuge on the kibosh in
the following words:
Perhaps

word

of

I

am

to

be

comment upon

"discovery"

that

the

When Ada

permitted

a

the so-called

word "broad-

Sessions comes to realize

we hope she

eats that ring and chokes.
Runners-up
for the prize (which KOA believes "may

be

PROFESSOR EDMUND

S.

MEANY

Of the University of Washington, an authority on the early historv
of the Puget Sound Country, who has broadcast interesting talks
on pioneer days through KFOA

accepted a synonyms") include:
"unicast," "georad," "audiate," "radiogrid," and "telearth."

The

radio announcer has as part of
myriad of rubber-

his stock in trade a

stamp phrases.

One

of the most

com-
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of them: "You have been listening to staxxx." This phrase ought to be scrapped,
and for two reasons: first, it is verbose; and
secondly, if the listener happens to have just

mon

tion

tuned-in,

untrue.

it is

Clipping the foregoing
station

xxx"

leaves

down

it still

in

to

"This

is

radio

a wordy condition.

the listener has received this
signal via a radio receiving set he is enabled to
assume that it is a "radio station" he is hearing.

For obviously,

"This

is

xxx"

if

is

quite enough.

will now sing for you
"Olga Bedstein-Storry
"
Suchandsuch is another one of our pet abominations.
Why the "for you"? Of course she is
If her intention was
going to sing it "for us."
to sing it solely for herself she wouldn't have
come to a radio studio.
"This program is presented through the courtesy of the Izaak Blotz Toothpick Company"
Mr. Blotz is
involves a poor choice of words.

The Ipana Troubadours broadcast their first
program on April 8, 1925, from stations WEAF
and woo. They continued on these two stations
until

September

16

when they extended

their

Since then,
broadcasting to six other stations.
from time to time, other stations have been
added until now these artists may be heard each
Wednesday from the following chain stations:

WEAF, WEEI, WGR, WOO, WCAP, WWJ, WLIB, WSAI,
woe, KSD, and wcco.
That the Ipana Troubadours are popular
It is reported that from April
there is no doubt.
8, 1925, to December 31, 1925, most of the time
using only two stations, they received more than
30,000 letters and cards of praise, suggestions,
After
requests for special numbers and so on.

March of this year the correspondence department of WEAF, which has jurisdiction over the
thousands of
from WEAF'S fans, concluded

analysis of the

letters
its

received

study of the

supplying the program not as a grandiloquent
gesture of "courtesy" but as a cold and hard

mail received during that month and gave highThe
est honors ID the Ipana Troubadours.

business proposition.
But if we seem to take offense at

Vikings, and Blanch Elizabeth

some of

and there are many more
equally odious ones do not think we see good
For among the expressions
in none of them.
that radio has brought into being there is one we
And that is: By remote
revel in and gloat over.
radio's pet phrases

control.

Broadcasting by remote control! Ah, there
is a
toothsome morsel! How slitheringly it
And if its pron jnciation
slides over the tongue!
is more
is delightful, its connotation
The words suggest majesty, power,
so.
We haven't any clear
omnipotence.
idea as to just what the mystic phrase

means which only makes
more intriguing.

all

it

Wade, the G. R.
practically ran neck and
but were more than a

Kinney Co. story teller,
neck for second place,
thousand letters below the total reached by the
Ipana Troubadours. Other regular WEAF features which stood high in the list for the month
were, respectively. The Gold Dust Twins, The
Atwater Kent Radio Hour, Shinola Merrymakers, Silvertown Cord Orchestra, the Clicquot Eskimos and the Eveready Hour in the
order named.

AIR?

The

WE
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Publicity-Seeking Listener
recollect

our kindergarten days cor-

rectly, there was in effect, in that now distant
class room, an efficacious custom designed to
curb our infant urgings to play leap-frog in the

IF

gedunk small girls' pig tails in the ink
wells or conceal white mice in the teacher's desk;
aisles,

and likewise intended to reward our juvenile
zeal in the manufacture of paper chains, pen
wipers, and sundry other useful articles.
The system was a simple one. All the little
boys and girls who had been good little boys and
girls during the week were privileged to see their
names emblazoned in glittering white chalk on
the blackboard of a Friday.
And the value set upon this distinction was in-

conceivably enormous. An equivalent delight
could have been secured by no less than six lollypops, with perhaps a top and a fish hook thrown
To see our own name, our very own, bloomin.
ing there on the blackboard in great big Palmer
Method characters! And even more delightful

was the ensuing bit of ritual. Teacher grandly
and impressively approached the blackboard,
and designating each successive name with her
long pointing stick, read each and every one of
them aloud. Aloud! The joy of hearing one's
own name read out and out loud at that!
But now in these our later years, it unpleasantly occurs to us that we were being duped all
We begin to gravely suspect that the six
along!
lollypops might have possessed slightly more in-

the

The Ipana Troubadours
WE have before stated in this

A

department,

it

is

our belief that

the best that radio has to offer

to be found in the regular weekly
programs of the various indirect advertisers.
Among such programs we think
those of the Ipana Troubadours demand
is

a high rating.
The impression gained
while listening to them is "here is a

not
is
is prepared and
merely happening." Studio programs
too frequently convey to us the impres-

program that

sion

we are listening-in on a reThe Troubadours play with a
and a precision which, if we are

that

hearsal.
spirit

any judge, indicates

and

careful

fre-

quent rehearsal.
When the manufacturers sponsoring
this program decided to go on the air
they sought one Sam Lanin to direct
Lanin had
their radio entertainment.
had six years as leader of a popular
Broadway dance orchestra and a great
deal of experience as a recording artist.
He agreed to undertake the organization

and leadership of the pana Troubadours
providing he was permitted to get his
own artists, and to pick them from
the country's best dance and symphony
I

orchestras.

That he did get the
is

now known

to

artists he

wanted

many thousands

of

radio listeners throughout the country.
Lucien Schmit, for example, virtuoso
'cellist,

was Walter

Damrosch's

'cellist for five

seasons and he

accomplished

pianist

player.

group.

Schmit

is

and

is

first

also

an

saxophone

representative of the

THE IPANA TROUBADOURS
Heard through WEAF and about a dozen stations regularly each Wednesday night. The lower illustration
shows the mail received by this organization during their first season of broadcasting. Correspondents need
have no fear that their letters are not carefully examined, for at WEAF, fr r instance, a special department
devotes itself to nothing else. The upper illustration shows the Ipana musical organization, led by Sam Lanin
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or perhaps even the lowly fish
Perhaps old age has embittered us, perhaps we have been too ruthless in sloughing off
our first illusions, but be that as it may, we have
come to the final, irrevocable, and perhaps cynical conclusion that there is no immense value
trinsic

value,

In short, there's not a reason in the world for
ever announcing a listener's name from a radio
station except to please that listener himself.
And if he is so much of an idiot as to be pleased

hook.

by hearing his name broadcast we would rather
him not pleased in fact we would rather see
him shot.

see

attached to having one's name read aloud.
But our sad business of listening to the radio
has forced upon us the further conclusion that

advancing age has not effected

in all

Several of the best stations have, for quite a
more or less definite rules against
such publicizing. A few make a half hearted
effort to cut it down to a minimum.
But the
while, enforced

our fellow

We find an
beings the same disillusionment.
alarming number of persons adults if you were
to go by the size of their shoes
who continued

vast majority do it to death.
Just recently three Mid-Western stations have
turned their attention to this matter with vary-

to revel orgiastically in the sensuous delight of
hearing their names made known to the world

WOAW managed to put on its third
ing results.
anniversary program (O gala day!) with a drastic reduction in the number of names disseminated.
But this worthy move was not to last.
On the question of the continuance of the policy
the management of WOAW had these silly re-

at large.

This number is dedicated to Mrs. Sarah B.
Guelph of Safron, Ohio" and "This one is by
special request of John and Minnie Henshaw of
4337i Sunnyside avenue" and "We have here a
nice little telegram: "Your program coming in
Joe Blotz, Pillsburg, Texas."

fine,

hardens our arteries and makes us
foam at the mouth. But listen! We'll let you
in on a secret.
We have discovered a way to
still our wrath.
We just utter into the loud
Arff!

perienced at the age of six, all other persons who
continue to enjoy this proceeding way into their
adult life are still mentally about six years old.
Well,

man
of

we don't

intend to attempt to change hu-

nature, even such decadent manifestations
but at least we can enjoin the radio station

it;

who presumably aren't all morons
themselves, to stop encouraging this infantile
If each and every station would simpractice.
ply refuse to read out names, even at the cost of a
managers,

few

vanity, there would soon be no

listeners'

names

CARRIE PRESTON RITTMEISTER

to read

and everybody would be happy,

particularly ourself.
The stupidity of reading telegrams for the edification of any one other than the sender is painNo telegram we ever heard confully evident.

broadcasts a daily shopping service an
advertising feature through KNX at Hollywood

Nor can we see much sense in dragging in some
name by the "by request" device. It

listener's

a fact worthy of note that the pieces played
are generally the most worn out
and hackneyed numbers in the whole of radio's
We wish that some of our more
repertoire.
is

"by request"

homicidically

machine of sizeable proportions. Of
course we do not rail against the listeners' communicating with the stations and requesting
particular selections, and we further think that
the stations should comply by playing them if
theyarenot too hackneyed. But it is so tremend-

ously asinine for the announcer to predicate
the piece with a long story about who it is for.
There is no excuse for the practice; if the as-

sumption

is

crisp parchment,

with

that the listener

be advised that this

he

sense of proportion.
It is like making out a last
will and testament, gorgeously embossed on thick

would

listeners

infernal

formula.

minute to sing and is probably poorly sung at
that.
Such practice evinces a sadly distorted

fellow

of 27 East First Street, Daytona, Alaska, and
immediately despatch to the given address an

assumption

Likewise glaringly apparent is the absurdity of
formally dedicating a ditty that takes about one

inclined

make careful note when "The Prisoner's Song"
or "Mother Machree" is ordered by Mr. Blank

tained an intelligent remark and all could be
boiled down to the "program coming in fine"

rated

marks

Who

It

speaker in a hissing voice: "Morons! Morons!"
For we have decided that since our maximum delight at hearing our name read aloud was ex-

1926

ticular piece

who wrote in must
number the

his request

he asked for a paronly reasonable to presume that

is silly.
it is

is

For

if

Or if, on
recognize it when it comes on.
the other hand, the assumption is that the anwill

nouncement

will
it is

summon

the listener to his re-

more

if

he

is

slightly
silly, for,
ceiving set,
not at his set, his set is probably turned off, in
which case the announcement would not come

through very loudly anyway.

to

make:

The institution of an absolute non-dedication program depends largely on the attitude
of the artists, and we are going to allow them to
settle the matter.
Dedications have become
numerous in the last year or two. Complaints
have increased proportionately. There are
many times when acknowledgment of communications becomes necessary, such as during elections, storms, world's series and other occasions.
I his also
applies to the award of prizes on radio
programs. We believe a gradual solution is
The leading
preferable to any hasty conclusion.
stations, both in the East and West, as well as in
the Middle West, are still acknowledging communications and offering prize programs, and in
view of the fact that these are often beneficial to
the listeners, we have not adopted any definite
restriction, although acknowledgment of communications and prize programs do not take

place as often as in the past.

The manager of WSAI without mincing matters
all, made announcement that he "did not
want listeners to send telegrams in order that
they might hear their names mentioned over the
at

air."

KMOX

at St. Louis

made

the following caviling

compromise:
It is

the policy of station

KMOX

not to interrupt

programs by the reading or acknowledgment of
telegrams, but realizing that radio listeners who
send telegrams desire them acknowledged by
radio, KMOX has adopted the policy of acknowledging all telegrams received before 5 :oo p. M. at 5 :oo
P. M. each day.
All telegrams received after
5:00 p. M. are acknowledged at 1 1 :oo p. M. each

and deco-

Under this plan,
evening.
those who desire to hear

multitudinous

signatures, seals, attests
and red ribbons, for the pur-

of

acknowledgment

their

pose of bequeathing three
cents to cousin Charlie.

telegrams may tune-in at a
specified time and be sure to
hear the acknowledgment.

If the singer who squawks
a piece has a right to dedicate his or her operation

Against Sentimental
Ballads

not extend the priviOn the sheet music,
alongside the composer's

why

lege?

.

WE

sit

ing,

Mr. Jeremiah

here writ-

quite legitimate dedication
line, let's have a dedication
by the printer who set up

Chi-KA-go fame,

and another by
the binder, and perhaps one
by the paper maker, with a

of sentimental ballads.

the

Sullivan,

on the copy?

WQJ
drool-

We do not object overstrenously to Mr. Sullivan
as an announcer.
But as a

publisher's

keeps the publisher's office
neatly swept extending his
felicitations "To My Father" or "To M. K. H"

is

ing into our left ear, via the
loud speaker, a silky stream

type,

dedication
thrown in. And how
about the office boy who

of

MUSICIANS HEARD BY HALF THE COUNTRY
Willem Von Hoogstraten, left, and Edwin Franko Goldman. Mr. Von
Hoogstraten, is
conductor of the New York Philharmonic Orchestra, which broadcasts on
Wednesday
and Saturday nights through wjz and associated stations. The Goldman Band, led
by
Edwin Franko Goldman is heard through WEAK and associated stations several times per
week.
Both organizations are foremost of their type

singer

we

like

him

not.

He

one of that terrible TwoVoiced Tenor type.
One
voice for the low notes;
a sign and a pause, and
then
another voice for the
is
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high notes; the latter bearing not the slightest
sort of resemblance to the

The

first.

very disconcerting: as though two
were cooperating, with only
a fair degree of synchronization, on the singing
An effect which, as far as
of the same solo.
getting across properly, is about as successful as
effect

is

different individuals

crossing a river in two jumps.
Moreover as we sit here pounding these longsuffering typewriter keys the temperature is
It is high
hovering around ninety in the shade.
noon and the sun is beating down abundantly.
Nothing daunted, Mr. S. continues to sing saccharinely about couples wandering in the moonlight and watching the rest of the world go by.
In about two seconds we shall gracefully exterminate him by that simple method known as
For the present we shall revel in
tuning-out.
the torture.
For next to occasionally being

nothing we enjoy
more than getting thoroughly mad at it. If
we can't have the one extreme, give us, we beg,
And singing sentimental ballads at
the other.
noon of a hot Saturday is certainly the last
pleased by our radio there

is

extremity of something or other.
As the perspiration trickles down our nose
we find ourself somehow1 unable to sympathize
with the swain who "would climb a thusand

mountains just to hold your hand agayn-uh."
In fact we are inclined to consider him an idiot
and to wonder why he doesn't forget "the sweetest little girl-uh who's waiting for me-uh" and
sit him down somewhere in the shade with a fan
and a cool pop bottle.
It has been said there is a time for everything.
If this is

time

We

true there

is

probably some appropriate

singing of sentimental ballads.
suggest that it is at three o'clock in the morn-

the

for

any hardy listener has succeeded
keeping himself up until that late hour he
ing.

For

if

in
is

Hastings, KOA, Denver; KGO, Oakland; KYW,
Chicago, and WCAD at Canton, New York, which
make a chain almost as extensive as the WEAF,

WCAP

and

et al. circuit,

In the

Northwest, stations KGW, at
Portland; KFOA, Seattle and KHQ, Spokane, have
combined for the mutual exchange of good proKFI, at Los Angeles, and KPO at San
grams.
Francisco are also understood to swap their best
Pacific

features by interconnection.
Some of the New England stations have also

connected

their

transmitters

New

York,

Company,

all

now

up

program when found desirable.
Another scheme for the handling of indirect
advertising features is sponsored by Norman
Baker, owner of KTNT, who suggests that the
smaller stations combine to transmit simultaneously on the same wavelengths, but without interconnection.
That is, each station would carry
similar programs independently, but on the
same wave, to avoid utilizing so many channels
for the same program.
single

/CHARLES

E.

ERBSTEIN, who was

guiding spirit of WTAS, is back on the air
again together with his Personality and his
familiar "heh-heh," which should give delight
to "Willie, Tommy, Annie, Sammy,"
of his one time vast audience.

He

is

offering a series of

Tuesday nights from g

occasionally

keep them from being "killed" by too frequent radio repetition.
Many selections from
some eight musical shows now playing in New
York are protected by a radio restriction of one
performance a week.
the

WITH
quality

increase

in

the

number and

of paid and courtesy broadcast programs, the so-called "chain hook-ups" are becoming more popular and extensive. There are

to-day seven radio circuits, or chains of stations,

which broadcast certain features simultaneously.
No longer is the famous Bell System chain the
sole circuit to offer entertainment of this calibre
to several communities at one time.
The competition began when the Radio Corporation, General Electric and Westinghouse
companies began to

tie

up

their stations through

the use of telegraph wires.
To-day it is possible
to connect, not only wjz. New York; WRC,

Washington, and WGY, Schenectady, but also
WBZ, Springfield; KDKA, Pittsburgh; KFKX,

i

Mr.

Erb-

"The Bowlegged Boy," "The
Cremation of Dan McGrew," "That Old Sweetheart of Mine," and "The Curse of Drink.'

Loud Speaker"

THE

programs over WLIB on
until
o'clock.
As

the band accompanies

in

to

and others

formerly, he presents Fred Hamm's orchestra
The Boss's Own in special jazz numbers, and

column

American Society of Authors, Composers and Publishers, according to wjz, is
limiting the broadcasting of certain tunes

the

\*

side the

Broadcast Miscellany

for special features.

WIP, Philadelphia; woes, New York, and WGP,
Atlantic City, tie up so that they can carry a

in
automobiles, in shower rooms, at
Kiwanis club luncheons, at Class of '03 reunions,

the wee small hours, and in spiritus frumenti.
Click!
Exit Mr. Sullivan.

occasions;

controlled by the Sheppard

are hooked

stein's readings of

in

on

WEAN, Providence; WNAC, Boston, and WLWL,

probably in a ripe mood for such like crooning.
If he has kept himself up with the aid of the
juice of the juniper he may even chime in himself!
For, in truth, sentimental ballads were never
meant to be listened to. Their pleasure lies in
the performing.
They are meant to be sung by
isolated
and preferably slightly deaf groups of
males,

literally a longer cross-

country hook up.

to this peerless potage of program piffle
is no department of radio reviewing

NEXT
there

we more enjoy reading then Quin Ryan's "In-

393

recreation, minus the troubles and tribulations
of the usual summer trip
served right in your
home free of charge.

WE LISTENED
meet

to the broadcast of a track

for the first time last

Saturday

that

of the National Collegiate Athletic Association.
And our verdict is: not so good. Like basketball and hockey, track is ill adapted to broadcasting.

True, a track meet

spectacle, but one

is a magnificent
quite impossible to
Unlike football, track is quite

which

it is

depict in words.
devoid of the element of the "unexpected." Of
course we do not mean that the man whom you
But there
expected to win may not come in last.
are no sudden and dramatic reversals such as

occur in a football game. The most "newsy"
thing that could happen would be for a man to
break his leg on a hurdle or for a new world record to be set.
Neither of these events occur
with any degree of frequency.

The announcer

we

forget

what

station

it

was

did his durndest to put some excitement
into the thing but succeeded only in being stage-

talky and uninspiring.

Thusly:

And now

as a bee-u-ti-ful fleecy cloud half
obscures the sun and casts a fleeting shadow on
the colorful throng that crowds the grand stand,
the runners take their marks.
They're off!

My, my, how those boys can run! Just watch
Listen to that crowd
those boys run
My, my
shout! Can you hear that crowd shout? Just
!

listen to that

!

crowd shout!

.

.

.

Unfortunately the race, which was a hundred
yard dash, occupied only about ten seconds.
As you may judge by timing yourself on the
above quotation, the announcer came in a bad
sixth.

time in the history of broada series of exclusive radio talks has
been published in book form and offered to the
radio public. This book is titled "The Universe
of Stars" and is made up of 22 chapters, each
chapter comprising the manuscript of a radio
the

FOR
casting,

talk in the

first

Harvard Observatory

series

broad-

cast through the Boston station, WEEI.

the Chicago

Sunday Tribune

.

It

teems with ideas.
This from a recent issue:
fairly

All the radio stations
should lay off the air for
two weeks the same
two weeks w h i I e the
performers take their vacations.
Listeners need
On the
vacations, too.
other hand, the radio stations might start broad-

casting vacations, so
that the listener could

stay right at home and
without
enjoy himself
You
leaving the city.

could hear the

jolly

sound of people splashing in the water, the
swish of the canoe, paddle, the whir of the fishing reel.

Deer hunting might
be broadcast from the
northwood s b a n g
bang! or the puffing of
the fat man climbing
mountains, or the hectic
mutterings of another
gent as he slices a fast
one into the tall grass.
A summer vacation on
the radio, with all the
!

feel

and sound of a

jolly

AT THE STUDIO OF KFH, WICHITA, KANSAS
A

rehearsal of Flowtow's opera, "Martha," one of the recent feature
broadcasts from this station.
Left to Right: Roy Campbell, tenor;
Sybil Johnson, soprano; J. L. Fox, announcer; Sue Fulton, contralto,
and Lester Weatherwax, baritone

of Acoustics

atice

Distortion in Receiving

of Distortion

The Importance

of Correct

By BENJAMIN
1

A piano dealer sold you a perfectly
toned piano, to all intents and purposes exactly similar to the one used
in the studio of your favorite broad-

F

moved it into your home,
when playing it gave the tinkly imperfect notes which you are accustomed to
hear from a loud speaker when listening to
casting station,

and

if

a pianoforte recital being broadcast, you
would certainly not be satisfied with your
deal!
Yet, look at the exaggerated statements which constantly appear in radio

statements backed up by
superlative adjectives descriptive of the
perfect reproduction obtainable with such
and such a set or loud speaker.
advertisements

A

and Transmitting Apparatus

ation

F.

Microphone Placement

made by

a different translator

and none

familiar with the subject matter, the final
re-translation into English would, no doubt,

only remotely resemble the original.
Scale

which are present in real life yet are absent
from the screen. But our ability to do this

Speaker

Microphone

does not lessen the desirability of completing the picture by supplying the missing
parts.

Acoustically, the most familiar sources
of distortion in broadcasting and receiving

apparatus

ELEVATION

not the same for
2.

input

is

a chain of these steps in the transmitter

and a similar one, reversed in sequence, at
Each converting device, such
the receiver.
as

the

microphone,

audio-transformer,

vacuum

tube, loud speaker, etc., adds its
share of characteristic distortion.
Some
distortions are opposite to others so that

neutralization occurs to some extent.
Others are the same in type and exagger-

in

two general

Those due

all

frequencies.
to an overall amplitude

characteristic of the system which is not
rectilinear. That is, the ratio of reproduced
intensity to original intensity of all sounds
A-,

is

not the same for

all

intensities.

Assum-

both flat frequency and rectilinear
amplitude characteristics, there may be
distortion due to the loss of certain sounds
because of insufficient sensitivity. This
will result in the omission of weak tones; or
there may be distortions due to the introduction of extraneous sounds, caused for
example, by carbon hiss in microphones,
ing

FIG.

first is

The

be grouped

1.
Those due to an overall frequency
characteristic of the system which is not
flat.
That is, the ratio of reproduced
intensity to original intensity of sounds is

their reproduction.

sound must undergo numerous conversions
from one type of vibration to another; there

may

classes:

reproduction. There is a definite difference between the quality of a musical
number, the quality of the sounds compris-

every modern radio system.

way we accept substitutes in
we do with moving pictures in
By long experience and habit,

we can forget the lack of stereoscopic effect,
of color, and sound, and other omissions

in

tone color of the sounds comprising the
music; and the third describes the degree of
perfection attained in duplication or reproduction of those tones at the receiving end.
There are many sources of distortion in

repress our critical impulses, supplies the
providing they are not too

deficiencies,

vision.

ex-

obviously an aesthetic attribute
defining the musical worth of the composition; the second refers to the timbre or

memory is inaccurate in many ways. If
we listen to the reproduction of sounds that
we are familiar with, our subconscious self
tries to fit what we hear to what we have
heard before, and the imagination, if we

audition as

engineer.
By
pression "quality" is meant the degree of
perfection or degree of naturalness attained

ing

we have un-

and phonograph, and because our sound

Pointer

Poor quality should not be tolerated but
highest quality must always be the goal of

The

to realize the great degree

great.
In this

quality and more natural the reproduction,
the more valuable the system becomes.

and the quality of

fail

consciously grown so accustomed to the
even worse performance of the telephone

perfection is not necessary, of course, for
It is
pleasure to be derived from its use.
obvious, nevertheless, that the higher the

it,

of us

language to another of an original piece of
literature.
If one of Shakespeare's works,
say Romeo and Juliet, was translated from
the original English into Chinese, then from
Chinese into Russian, then from Russian
into German, and then backward through
the same series, each translation being

Absolute

acoustician's

Most

of distortion in radio because

system depends chiefly on the accuracy
attained in the reproduced sounds as com-

the

in Studios

likened to a series of translations from one

fully realized if it is ever to attain a high
The value of such a
state of development.

the

Form

MIESSNER

Broadcasting and receiving apparatus,
taken as a whole, is an acoustical instrument, and this fundamental fact must be

pared directly with the originals.

Discussed

Little

These distortions may be

results.

iii

I

The arrangement

of emitter (loud speaker) and
receiver (microphone) for measuring directional
characteristics of a sound receiver, is here shown.
If the characteristics of the emitter were desired,
the scale and pointer would be transferred to it

from the microphone

commutator
Or,

if

you

see

an object

itself

and

its

reflected image, side by side, these so
arranged that the image is the final one of a
number of reflections from a number of im-

perfect mirrors, a striking visual analogy is
Imagine some of the mirrors to

presented.

and others convex planes,
others doubly curved, some of colored
glass, and others very dirty in places, and
be

ripple in transmitter platecurrent generator, tube noises, static, interference, etc. All of these have received and
are now receiving considerable attention
from radio engineers, and will therefore
not be discussed further at this time.

A

NEW

KIND OF DISTORTION

concave

you can imagine

for yourself

how

nearly

like the original object will be its last reflection; and yet this is similar to the pro-

cess of the radio system.

however, another and very
type of distortion in radio
systems, which, so far as the writer has
observed, has not been discussed and is not
being investigated. This new type of distortion is caused by the directional charac-

THERE
serious

is,

SEPTEMBER,
teristics of

We

are

which

all
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microphones and loud speakers.
familiar with the megaphone,

used to increase the voice intensity
direction.
Surely most
of us have also noted that loud speakers
give strongest sounds at a given distance
when one listens directly in front of them.
in

is

some particular

We

have perhaps also listened through
megaphones to a distant source of sound
and noticed that the sounds were loudest
when the megaphone was pointed towards
that source.
We see, therefore, that sound
receivers and emitters do have directional
characteristics, and most of us are aware

The exact
of that fact in a general way.
nature of these directional effects, however,

and

is
it

not generally known or understood,
was because of this fact that an

investigation was undertaken,
sults herein reported.

The

writer

first

Station,

its

re-

effects at

Pensacola,

1916, during the development of
anti-noise microphones for air-

If it

the Naval
Florida,
6

in

tion;

will

including horns, diaetc.,

characteristics.

the

For

or changed in intensity, the tone timbre or
The complex tones of
quality is altered.

sometimes degenerate

into the simpler tones of the flute because
the high partials that determine the differ-

ence between them are suppressed in the
radio system (transmitter and receiver).
The flute, in certain registers, is almost a
simple tone; the violin and clarinet tones on
the other hand, contain many high har-

monic components.
f these are
suppressed
by the inability of the microphone to respond to them, the characteristic timbre is
lost, and the remaining simple tone is in-

the

may

completely spoil the

reproduction. The tone
balance of the various instruments must be
determined not merely by their relative

Audio Amplifier

by the number and relative intensities of
its overtones and fundamental.
If any of
these component partial tones are omitted

example,

the

of

This Apparatus out
Studio Back Yard

;

<

ponent tones are altered. The distinctive
quality of any sound source is determined

1

director.

an orchestra

quality

4 Step

elementary tones, are changed in quality because the intensity ratios of these com-

clarinets

studio

o

Complex sounds
from any musical instrument,
due to the wide variation in frequency of
their component fundamental and harmonic

much more

mere positions of the various instruments

This Apparatus in Studio

ing intensities.

a

ad-

DIRECTORS SHOULD UNDERSTAND
MICROPHONE DIRECTIVITY

in

are received or emitted in differ-

and

is

in

sounds

directional effects of microphones,
become of great interest to

V. Battery

the same angle to the receiver
or emitter, but differing in pitch,

and

THE
therefore,

project sound best in some directions, and sound receivers receive

violins

variable, the loudness,

be changed, which

STUDIO

have directional
Sound emitters

sound best from some directions.
Moreover, the directional characteristics vary with the frequency of the sound, so that
sounds of equal intensity and at

if

serious matter.

United States Navy.
From 1918 to 1922, he investigated them further, and applied
the knowledge so gained
in
electro- phonographic research
for one of the large phonograph
Further studies on
companies.
the subject were made in 1924-5.
It has been found that practicand
ally all sound receivers

phragms,

constant, only the loudness of the
be changed with varying direc-

will

dition, the timbre, or quality of the

craft for the

emitters,

is

sound

in

observed and made use

of these directional

Aviation

and

distinguishable from that of the flute or
from that of an organ pipe which, in effect,
it is.
The important matter in regard to
microphones and loud speakers is to determine whether the directional characteristic is constant or variable with frequency.
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Pathe, and others, having both
sides of the cone fully exposed,

in wide use in this country have approximately the characteristics of Class I, as

and some cones having the
back partially open, such as
the Western Electric, FarrandGodley, and similar types.

shown

the

In

third

class are flat

diaphragms or double cones
vibrating together and fully
exposed on both sides, such as
the reproducers of C. Messick
and the Acme Apparatus Com-

back side as they are on the
direction

Fig.

for

a loud speaker horn of ordinary
In
type, typical of Class I.
Fig. 5 are shown three curves
for an open cone speaker typi

Class

cal of

2.

Fig.

6 shows

three

curves for a flat diaphragm typical of Class 3. In
each of these figures the three
curves correspond to frequenof

cies

100,

1000,

and 5000

cycles.

general
THE
curves

icoo cycles, and

(2)

2.

Adjust

test

(3)

features of the

sensitivity shows the studio
director that direction as well as distance

directional

plays an important part in the placing of
his instruments.

A

i.

gradual falling

off

in

intensity from front to back at

5000 cycles

far

more important

about 75 per cent, as loud as if it were in
front of the microphone, while overtones
of the order of 5000 cycles would be reduced to less than 10 per cent.
It will be noted that the variation in

to Class

that

Class
is most
nearly
shows strong signs of
bilateral characteristics, and Class
is
3
It may be added that the
purely bilateral.
horns and diaphragms whose characterI

3,

is,

Adjust intensity of

full

FIG. 4

test

The

scale deflection.

Turn emitter or receiver
(depending upon which charac4.

CLASS

desired to determine) through successive lo-degree angles
and read meter for each angle.
teristics

it

While many

different

microphones

and

loud speakers have been investigated in
this manner, they may all be reduced to
three general classes so far as directional
characteristics are concerned, as suggested
by the results of these investigations.

These three

classes are as follows:

Horns; diaphragms with one side

closed.
2.

Conical diaphragms open on both

sides.
3.

Flat

diaphragms open on both

sides.

These three types are shown schematiIt may here be remarked
cally in Fig. 4.
that the directional characteristics of any

given type are reversible, i.e., they are the
same for emission and reception.
In the

first

class are included all types of

single horns as used on loud speakers or in
phonographs; also flat diaphragms, as used
in

the

CLASS

1

CLASS 2

1

CLASS 3

three general types of electroacoustic devices used to convert
sound into electric currents, or vice
versa, the directional characteristics
of which have been carefully studied

is

5.
Repeat 2, 3, and 4 for each tone
frequency desired, as for example, 100,
1000, and 5000 cycles.

1.

I

tone frequency

tone so that the thermo-ammeter
measuring the received tone
gives

is

low pitched fundamental and high pitched
overtones, be placed on an angle of 45
degrees to the face, as it well might in a
studio, the fundamental would be received

to desired value.
3.

point, however,

the changing of directional characteristic
with frequency.
It is plainly evident that
if a musical instrument, say a cello with

unilateral; Class 2

in Fig. 3 are:

This group of polar curves shows the directional characteristics
of horns and also of flat diaphragms enclosed on one side, as
shown in Class i, Fig. 4, for frequencies of (i) 100 cycles;

and the

directional characteristics of the three types
indicates a progressive change from Class

ANALYSIS OF CURVES
3

front,

minimum

of

sensitivity lies a
little towards the rear of the sides.
This

A
shows three curves

3

in Fig. 3.

Strange as it may seem, these instruments are about half as sensitive on the

pany.

FIG.

19*6

usual

studio

microphones where
sound waves have access only to one of its
sides, are included in this class.

In the second class are the

speakers such, especially, as

open cone

t'-e

Crosley,

low frequencies, and a tendency
toward definite minimums at
about 90 to 120 degrees from
the face with increasing frequency.
2.
A definite tendency towards beam effect at higher
frequencies.

The
5

general features in Fig.

are:

A

1.

minimum

definite

at

about 90 to 115 degrees.
2.
Approximately equal

and rear

front

intensities,

and

decreasing rear intensity with
increasing frequency.
Definite

3.

wards beam

tendency towith increas-

effect

ing frequency.

The

general features of Fig.

6 are:
1.

Equal front and rear

in-

tensities.
2.

imum
3.

Very sharp and low minat 90 degrees.
Definite

wards beam

220
140

tendency towith increas-

200
160

effect

ing frequency.

So

far as

broadcasting microphones are concerned, those

FIG.
In the

210
150

5

group of polar curves shown above, we find the directional characteristics at (i) 100
cycles; (2) 1000, and (3) 5000
cycles, for open cone acoustic devices as shown in Class 2, Fig. 4
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are here shown,

all

had a diameter of

make

which

inferior to

foot.

loud

speaker

reproduction

head phone reproduction as

of the emission in the latter

AN OPTICAL ANALOGY

/CEILING lights
^> with reflecting

are

or

often

provided

diffusing devices
to distribute the

is

all

confined

directly to the ears of the listener, and this
directional distortion cannot occur.
It is

shown by these

acoustical measure-

the function of which is
unequal illumination of the lamp uniformly
If these devices acted
about the room.
like loud speakers in acoustics, the light of

ments that a serious form of distortion
results from the directional characteristics
of broadcasting microphones and receiving
loud speakers, which has been absolutely

different

frequencies or colors comprising
the white illuminant emission would be
unequally* distributed. ,The longer Wave-

unexpected by the radio engineer. The
seriousness is even much greater than the

lengths of red light' would .be spread over
the room with about uniform intensity.

of the microphone

yellows and greens would show signs
concentrating over a narrow region,
while the blues and violets would be confined almost entirely to a small area directly
beneath the lamp. At every point in the

The
of

curves indicate as the directional distortion
is again repeated by the
loud speaker. This means that the overall
directional distortions of the system as a
whole, from microphone to loud speaker,
may be represented by the square of the
curve values shown.

The

directional characteristics described

room we would find some color region
predominant, from violet, below the lamp,
to red at the extreme sides.
At no point
in the room could the true white (assuming

of
to
modern
course,
apply,
broadcasting microphones, such as the
WE-373-W. Briefly, the reasons are as

that the lamp emits white light) illumination be present. This optical analogy
compares very closely with the action of

This microphone acoustically is of the
type with exposed front and closed back.
It is most sensitive to sounds approaching
its front side and less for other directions,
as shown in the curves for that type in Fig.
The reason it responds to sounds ap3.
proaching its back is that these sounds
diffract around the housing or back shield
and reach the diaphragm in that way.

sound projectors in acoustics. At no point
about a loud speaker with a directional
emission varying with frequency can the
sound color or timbre of a complex sound
have the true color found in the source of
sound, for example, the throat of the
horn.
This, no doubt, is one of the factors
its

herein

follows:

The amount

of this diffraction depends

on

397

the wavelength as compared to the size of
the housing.
If the housing be small compared to the wavelength, the tones will
diffract around it very easily and with but

be large in
be suppressed and the diaphragm itself will be in
a region of pronounced "shadow," or low
This effect is well known
intensity sound.
little

Class

If

it

will

The diaphragm

itself

and

housing and near-by objects only determine these characteristics.
The size of the diaphragm has some influence, inasmuch as, with a given frequency of sound, it determines the ratio of
object to wavelength, which governs the
its

However, its only
degree of diffraction.
effect is to shift the frequency region
wherein directional distortion is greatest,
that is, the curve shapes shown, instead of
applying for frequencies of 100, 1000, and
5000, might apply to 500, 5000, and
25,000 or for the same frequencies, the
curves will appear as shown in the accompanying Fig. 7.
The effects are clearly demonstrable with
light and other forms of radiant wave

energy radio, for
very clearly shown
curves for sound.

6

directional characteristics for flat, open diaphragms, of
The frequencies are the same
3, Fig. 4. are here shown.
as mentioned for the two previous diagrams

intensity.

the subject.
the nature of

160

The

in

for all types of wave motion, and applies to
objects and apertures alike.
The fact that a microphone cannot be
used as a loud speaker has no bearing on

200

FIG.

loss

comparison, the diffraction

180

example.
in

They

are

the accompanying

200
160

210
150

FIG. 7

The approximate

directional characteristics for broadcasting

microphones at the standard test frequencies. Variations from
those of Fig. 3 are due to decreased size of these microphones

ONE ASPECT OF THE

R.

B.

IMPEDANCE-COUPLED BROWNING-DRAKE

A

Note how the central support
rear view of the receiver indicates the disposition of the various parts both above and below the sub-panel.
This picture should be studied in conjunction with that on page 403
bracket aids in preventing the sub-panel from sagging at its middle.

TheR
A New Model of An Ever'Increasingly Popular Standard Circuit Incorporating Latest
Constructional Ideas A Five-Tube Set With Impedance-Coupled Audio Amplification
By JOHN

B.

BRENNAN

Technical Editor, Radio Broadcast

A

careful analysis of the outstanding
circuits of the past twelve

receiver

IFmonths

be made, it is not unlikely
that of them all.'there will be only a few that
rate high in popular esteem by virtue of
their excellence in performance.
Of these
few, not many were patterned after other
than the old and familiar tuned radio frequency plus regenerative detector circuit.
In most cases, receivers are what they
are because of the individual type of apparatus employed, providing that to start
with a good circuit is selected.
The Browning Drake, not an exception to
the rule, is one receiver that
illustrates

amply

First

ciple.

this

prin-

described

RADIO BROADCAST

for

remarkably
itself

just

is

a

well.

not

revolutionary;
simple tuned, neu-

tralized, radio-frequency

am-

with regenerative detector.
To this may be
added any type of audio
plifier,

amplifier that strikes the
It
fancy of the constructor.

the tuned part of the receiver that requires the main
attention because, with a
is

audio amplifier, the
signal in the plate circuit of

good

emphasis be placed on that end of the
receiver upon which we depend for the accomplishment of our tuning, for if that part
not satisfactory, the best
audio amplifier in creation will not help
matters.
And so in the following description of a

of the receiver

is

Browning-Drake receiver improved and

re-

down to the minute, especial attention
placed upon the tuning units with which
the proper selection of stations is made.
Note that the coils employed are so
fashioned as to incorporate all the main
features of low loss design with which we
fined
is

usually associate fineness of tuning and excellent sensitivity.

tune

the

coils

are

The condensers which
of

the

conventional

straight frequency-line type, so useful in
tuning to the shorter wavelength stations.

The

particular coils employed in the model
described here, are manufactured by the

National

Company

^^~t\<$*.

The Browning-Drake

De-

The circuit

the intent to belittle this very important
it is intended that

section of a receiver;

-"-|

in

cember, 1924, that circuit
has stood the test of time

the detector tube may be amplified to the
desired power and then outputted to
In speaka satisfactory loud speaker.
ing so of the audio amplifier, it is not

of Cambridge.

struction

Receiver Circuit

How-

ever, for those who wish to
approximate this coil con-

at

home, suitable

specifications enabling one
to do so are presented else-

Browning-Drake circuit, now immensely popular, was first introduced
by a national radio magazine when Glenn H. Browning's article on that circuit, designed by him and Fred Drake, appeared in the December, 1924, RADIO
BROADCAST.
That circuit employed transformer-coupled amplification. One
year later, in December, 1925, Mr. Browning described, in this magazine, another
model of bis circuit with impedance-coupled audio amplification. Great advances
in constructional ideas have occurred since that time.
This article, by John B.
Brennan, completely describes a Browning-Drake receiver employing impedancecoupled amplification which has as neat a construciional appearance as is possible
to find outside of the product of a factory.
Every home-builder may easily duplicate this design himself.
And when he is through, he will have a set that is noted
for its sensitivity, high quality of reproduction, and, not unimportant, extremely
neat appearance.
Install the set in a handsome cabinet, and the two in a well
This set was
appointed living room what more in a radio set could one ask ?
designed in the Laboratory of RADIO BROADCAST by Mr. Brennan with the able

combination,
the operator will note an apparent broadness of tuning.
This effect is produced by the
peculiar shaped condensers
which allow of a 27o-degrce

collaboration of Mr. Glenn H. Browning.
For those constructors who prefer to
build with large blue prints, a set oj these can be secured from the Booklet Department of this magazine at jj/.oo the set. THE EDITOR.

ingly slower rate here than if
other straight capacity-line
condensers with semicircular

THE

where
In

in this article.

tuning

the

National

coil-condenser

rotation for a given capacity

A change in capacity
range.
takes place at a correspond-

rotor plates were employed.
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PROPERLY CONTROLLING VOLUME

ONE

problem

In the radio-frequency amplifier stage,

the design of a radio

in

volume

receiver has been to control

it

was observed that a type 199 tube neutralized more perfectly and consistently than a
20 -A tube.

Also, the actual gain for the
taking into consideration the
possibility of incomplete neutralization for
the 2OI-A tube, was perhaps as much as
1

effectively without affecting the quality of
In cases
the output in the loud speaker.

199 tube,

where the volume control

is incorporated
audio amplifier channel of a
receiver, some shifting of the audio

in the

characteristics

frequency
results

when

the control

is

usually
varied.

J^ame of circuit
Type of circuit

This change is one direct cause of
imperfectness of quality.
Obviously, if the volume control
is "moved" far enough forward of
the audio channel, it then becomes
possible to regulate volume without thereby causing mild forms of
distortion

in

audio channel.

the

all -

Some

,The Facts About This Receiver

|

Number

of tubes

neutralized,

following the detector stage, a most
serviceable radio-frequency choke

radio-

coil is

latter,

and

is

final construction.

movable

very smooth
obtained
without affecting the tone characteristics of the audio channel.

circuit.

A

circuit.

First, a

coil is

coupled to the secondary

2O1-A tube

is

employed

is

Secondly, by placing the variable
resistance in this position, over-

The plate impedances Lj, L6, Lj
are one hundred henries each, and
the grid leaks R$, R6, Ry, are all
megohms. The isolating condensers
5, C6, and Cy are of o.i

o.i

those

who

in this

HREE

Tlcoupled

impedance-

it is out of the question
to use other than the type 112,
171, or other tubes especially

amplifier,

a high degree of neutralization
in turn allows of fine tun-

RADIO BROADCAST Photograph

THE COMPLETED RECEIVER

which

A

front panel view of the R. B. Impedance-Coupled Browning-Drake
showing some of the "insides," impresses one with the similarity
between it and a neat manufactured set

receiver,

All

this

lowing reason: Where quality
output is desired of an audio

ables the constructor tomaintain

the probability of

of

stages

audio-frequency amplification
are employed.
In the first and second
stages, high-Mu tubes permit of
a higher amplification than if
ordinary 2OI-A tubes were used.
In the last stage, a special output coil is included for the fol-

amplifier, especially on local
station reception, is prevented.
This control, at this point, en-

ing without

These values are given for
buy their choke coils

prefer to

IMPEDANCE COUPLING FOR AUDIO CHANNEL

loading of the radio-frequency

self oscillation.

employed to

against passing radio frequency currents into the audiofrequency channel.

etc., separately.

In the detector circuit, regeneration is obtained by the usual tickler method whereby
a

It is

insure

in

to be preferred in the

conveniently included with-

in the housing.

mfd.
with the

the flow of current to the radio-frequency tube filament. The advantages thus

volume

tuned,

radio-frequency amplifier tube.

radio-frequency amplifier circuit.
In the Browning-Drake model described
here, the volume control, consisting of a variable 3O-ohm resistance, is inserted in series
with the filament ballast which regulates

gained are two-fold.

stage

or 171, in lr.st stage).
1500 kc. to 545 kc.
(200-550 meters).
Series resistance in filament circuit of

place this volume control in the
detector circuit; others in the

control of

ing condenser, and grid leak; by means
of convenient terminal posts it is a
simple job to wire these units into
the circuit. Also, in the input unit,

frequency amplification, a regenerative
detector, plus three stages of impedancecoupled audio-frequency amplification,
including output device.
Five.
R. F. (199); Detector (loi-A);
Three A. F. (high-Mu in first and
second stager, and semi power, such

Frequency Range
Volume Control

constructors

For ease of assembly, the National Impedaformers were selected, although if it
is so desired, any standard type of choke
coil, condenser, and grid leak may be substituted.
The National Impedaformers
combine, in one unit, the choke coil, isolat-

Browning-Drake.

One

as the

important

399

designed for power work. With
such a tube in the last stag%
better quality is obtained than
if the 20 -A type of tube were
1

Holes No. 28

Except where marked

&
.No. 18.,
'^
Holes

f

e-

-

35*

i

---i

or

-No. 18

i

J

^_

|

V JHoles_'

--FIG.

The

I

holes to be drilled in the sub-panel for mounting the various pieces of apparatus thereon are laid out in accordance with the specifications given
above.
It will be noted that, excepting for the antenna adjusting condenser hole and the holes for securing the Impedaformers, all the holes are
drilled with a No. 28 drill.
In addition to the holes indicated here, numerous small holes are conveniently located in the sub-panel to allow connecting wires to be fastened to their terminals. Lastite connectors may be utilized for this latter purpose
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Since with the power-output
type of tube it is necessary to employ a
high value of B battery voltage on the plate,
it would be ruinous to do so without making
some provision for the protection of the
loud speaker windings. This is exactly
what the output coil does. Instead of the
drag that is exerted on the diaphragm of
the loud speaker by the direct current
when the output coil is not contained in the

THE CIRCUIT AND PARTS

to be used.

thereby tending partly to paralyze
the diaphragm, the special output circuit
places on the loud speaker an a. c. signal
voltage, allowing the diaphragm to swing
freely in synchronism with the signal impulses or discharges of the isolating concircuit,

denser in this circuit.

SEPTEMBER,

N REVIEW of the
sists of

circuit,

the following:

A

we find

it

1926

2 National Illuminated Dials
5 Benjamin Universal Sockets

con-

3

stage of tuned,

i

neutralized, radio-frequency amplification,

i

and a regenerative detector followed by

i

three stages of impedance-coupled audiofrequency amplification, in the output of

National Impedaformers
100 henries
National Choke
Precise jo-mmf. Tuning Condenser,

XL

Neutralizing Condenser Model N.

Sangamo o.ooo25-mfd.

i

fixed

condenser with

grid leak clips

which

is arranged a special isolating device
as a protection for the loud speaker.
To construct a receiver similar to the

model described here, the following parts
should be obtained:
Micarta Panel &" x 7" x 21"
i
I
Radion Sub Panel /" x 7" x 2o|"
National BD-iB Tuning Unit for home-made
I

< coils
i

National

B-D 26

"

"las

described

RADIO BROADCAST Photograph

FIT

The R
receiver

B.
all

FOR A KING

Impedance-Coupled Browning-Drake
dressed

up

in

a console cabinet, the

product of the Detroit Woodcraft Company.
The lower section contains the batteries, while

compartment above holds the receiver. A
sawed in the back of the cabinet, allowing

the

FIG. 2

slot is

Care should be taken in
All the dimensions necessary to lay put the main panel are given here.
In drilling, be sure not to tilt the drill
accurately spotting and centerpunching the hole marks.
this would be sure to result in erroneous spacing of holes

11

the connections from the batteries to be made
to the various binding posts arranged along the
rear of the sub-panel

f

.-IMPEDANCE COUPLING UNITS --___
'
:

-,

igh

Mu

*|

,,CT

Semi Power Tube

-90
FIG. 3

This is the complete circuit diagram of the R. B. Impedance-Coupled Browning-Drake receiver. Note that in the radio-frequency amplifier, a 199 tube
is employed while in the other sockets a 2OI-A is used for the detector, two high-Mu's for the first and second audio stage and a semi-power tube in the
output stage. A choke coil, L8, and condenser, C 10, are employed to good advantage in isolating the direct current component of the B potential
from the loud speaker windings. Only alternating current finds its way to the loud speaker. The values for the various parts indicated by letters are
as follows: Ci, 0.00005 mfd.; C2, 0.0005 mfd.; C}, 0.00025 mfd.; C4, 0.00025 mfd.; C5, C6, and C?, o. mfd.; C8, i.o mfd.; CQ, 0.005 mfd.; Cio, i.o
mfd.; CN, 0.00002 mfd. neutralizing condenser; Li, antenna coil; L2, plate coil; L}, detector secondary coil; L4, tickler coil; L5, L6, and Lj, plate impedance coils, 100 henries each; L8, output impedance coil, 100 henries; I_9, radio-frequency choke coil; Ri, 50 ohms; Rz, 1.33 ohms; R3, 0.5 ohms;
R4, 5 megohms; R5, R6, and R7, o.i megohms; R8, 30 ohms
i
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are accounted for.
After this has
been done, the vertical dimensions are laid
It will be
off, working from left to right.
noted that most of the holes are drilled
with a No. 28 drill except where otherwise
sions

n^^Sfj
^_

4

Besides utilizing a standard sub-panel bracket
such as that manufactured by Benjamin, two
additional supports are employed to provide a
Due to the fact that the
substantial assembly.
sub-panel is located so near the end of the Benjamin brackets, additional supports are necesThe diagonal braces prevent the subsary.
panel from warping along its width, while the
central support bracket insures against warping

i

Electrad Grid Leak

length

5

megs

2

Sangamo o.ooj-mfd. fixed condenser
Sangamo i-mfd. fixed condensers

3

Brachstats with mountings,

1

i

types

I

D, 28,

and 36
Carter Filament Switch

Carter Filament Control Output Jack
Centralab Rheostat
30 ohms
2 Benjamin Standard Brackets
i

1

12
i

Eby binding

Posts

Brass Strip 31'
Screws with Hex. nuts
x /s

RHBM

x

A

x^FHBM

A RHBM

"

-

rate, all the holes

with a No. 28

drill

may

and then

enlarged to correct size where necessary.

If

FIG.

its

any

Centra! Support
Bracket

Standard Sub-panel Brackets

along

At
specified.
first be drilled

x
, .
other wiring material.
Lugs, Bus Bar, and

401

402
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Precise antenna tuning condenser, while in
the smaller is fastened the antenna binding
At the right of the detector tuning
post.
coil unit will be observed four small holes
In the two near
arranged in a square.

the

coil

fixed byside of the

Cg on the under
To its right still looking over

pass condenser
sub-panel.
the front

is

mounted on top

base.

WIRING
model receiver described

here, bus
used throughout, but others may
wish to use the cable system of wiring
wherein insulated wires, preferably each of
a different color, are employed. Such a
system has much to recommend it, as there
is not the possibility of closed loops
and
other causes for feedback as with the bus
bar style of wiring.
Small holes drilled in the sub-panel near
the terminals of the various parts permit
the constructor to make connections from

INbar was

underneath the sub-panel to objects as-

_

so desired, Lastite connectors, as illustrated, may be
if it is

employed

_

for the purpose.
circuit dia-

The wiring and
grams are given
and 8.

of the sub-

panel the grid leak and condenser 4, R4The only parts left are the two i-mfd.
Sangamo fixed condensers and the three
The former
filament ballast mountings.
are mounted one to the left of the antenna
tuning unit at the edge and the other to
the right of the socket located between
One of the screws holdthe two coil units.
ing down this socket is employed to support
Of course these conthis fixed condenser.
densers, together with the filament ballasts,
are mounted on the under side of the sub-

The wires

it.

may pass through the holes or,

mounted the 0.005 mfd.

is

THE

sembled above

in Figs. 3,

KILOCYCLES

IN

OPERATION
the

WITH
denser

coil

and con-

FREQUENCY

combination

employed the receiver
readily tune from 1500

will

kc.

(200 meters) to 545 kc. (550
The approximate
meters).
position of the dials, since

they read alike, conforms to
the
frequency wavelength
chart shown in Fig. 9.
Assuming that all the batteries, antenna,
and ground are connected, and a pair of

phones or a loud speaker plugged

in the

jack, proceed first to neutralize the radiofrequency amplifier as follows.

Tune-in a station preferably a shortwavelength one, to be found at the lower
readings on the dials. Then advance the
tickler coil slightly until a squeal

Now, by

is heard.
rotating the antenna coil condens-

the squeal will vary both in pitch and inif the set is not neutralized.
By
adjusting the position of the neutralizing
er,

tensity,

condenser with a piece of wood sharpened
to resemble a screwdriver blade at the end,
the squeal can be brought to the point

where

it

will

vary only

in intensity

not in

403-
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tubes, the control of volume will not be so
pronounced as with others, due, most likely,

to varying conditions of filament emission.
If a tube is purchased which has an exceed-

more accurate
be possible by the in-

ingly high emission factor,

volume control
sertion of an

will

additional

2O-ohm

resistor

in its filament circuit.

Regeneration control should be smooth
If this is not so,
then try regulating the B battery voltages

and not too pronounced.
to the detector tube.
for all the circuits are

diagram

The correct voltages
shown in the circuit

and the wiring diagram,

Fig. 3

Fig.

8.

The radio-frequency amplifier will function satisfactorily with 45 volts of B potential.
If higher values of voltage are employed, no appreciable gain will accrue and
besides, neutralization will become more

THIS

IS

WHAT YOU D SEE

set from the bottom.
From this view,
the connections underneath the sub-panel are clear

Looking at the

difficult, if

not impossible.

The value

of grid bias applied to the

audio amplifier stages is somewhat critical
and it will be found in some cases that when

45 volts are applied to the
second

output
volts

stages,
will

of

C

be

the

entire

reduced.

and
volume
With 3

first

very pleasing
tone quality with satisfactory volume is obtainable. In the last audio
stage, the grid bias voltage depends
entirely upon the type of tube used
battery,

and its corresponding plate voltage.
For a type 112 tube, 135 volts are
recommended with 9 volts of C
battery.

Taking advantage of the special
tubes which are now procurable, results in tone quality and sensitivity

may
A VETERAN OF RECEIVERS
of comparison, this illustration of the first Browning-Drake receiver, described in the December,
1924, issue of RADIO BROADCAST, is shown.
Type 199 tubes were used in every socket of this four-tube
receiver.
The bread-board layout gives a fair idea of the constructional and wiring details involved

By way

be

much improved over what

is

ordinarily expected. This is especially true when such tubes as the

Ceco

special detector tube or the
similar R. C. A. uv-2oo-A are used.

RADIO BROADCAST Photographs

A RECENT

One year

MODEL OF THE BROWNING-DRAKE RECEIVER

later, in the December, 1925, RADIO BROADCAST, another Browning-Drake receiver of more pleasing appearance was described.
Here, five
tubes were employed, three being included to act in the capacity of impedance-coupled audio-frequency amplifiers.
The two type 199 tubes had
their filaments arranged in series so as to work directly from the six-volt filament supply.
While not clearly shown, the impedance coupling units are
mounted below the sub-panel. A novel form of neutralization was featured in this model whereby a small circular metal plate, about the size of a
nickel, is employed as one plate of the neutralizing condenser while the metal wire comprising the secondary coil of the detector circuit forms the other
plate.
Adjustment is controlled by means of a threaded rod upon which the metal disc is mounted

i

mSTHE
\

Drawings by Stuart Hay

What About
to

reports,

some

of

the

deep thinkers of the International Union
which supervises European broadcasting

ACCORDING

from Geneva, goaded to desperation by the heterodyning and interference between stations which
exist there as in the United States, have evolved
a plan whereby a number of stations will broadcast on a common wavelength.
This scheme rests on several observed
characteristics of radio telephone transmission

and reception.

One

is

that

two stations

carrier
air,

inaudible

when

the

But with the two

is off.

the distant transmitter

may

local

carriers

pitch of this squeal, by elementary heteris the difference of the two com-

If one carrier is on 1000
bining ^frequencies
kilocycles and the other on 999 kilocycles, the

resulting note will be
kilocycle, or 1000 cycles.
If the two carriers are on exactly the same
i

frequency, there will be no beat note at all.
Hence, the savants argue, if we place a number
of stations, well separated geographically, on

same wavelength,

there, all will
will

accurately,

spurts of interference as these rapidly varying
frequencies interact.
Just how serious these in-

circuit.

This amounts to

Allowing

five tubes to the

terfering sounds will be remains to be seen.
Judging from observations on stations whose
carriers were beating with a low audible note,
this difficulty would not be a minor one.

COMPARISONS,
technology.
1

little

be well, and the excess of stations

be absorbed through the multiplication of

The carriers being
exactly on the same frequency, there will be no

notes.

little

mil-

may compare

in this

precisely

precisely

it

will

goes into the ash can.
Another technical objection

RESPONSE to
INlist of the previous

requests
titles

we

print a
issues

and the

which they appeared:

in

Microphone Placing in Studios, September, 1925
Outdoor Symphonic Pick-up, October, 1925
Personnel and Organization in
November, 1925
Broadcasting,
Technical
casting

Routine

in

Stations,

/.

interaction of the side bands.

the probable

As everyone who

has graduated from the radio kindergarten knows,
a normal broadcasting station radiates its carrier

and two side bands, the frequencies of the latter
being the carrier plus and minus the modulating
frequency, respectively.

Even

if

we assume that

this

point in

o. 18

it

appears

receivers, using

average

ux-igg

set,

of power.

my

from an
Goldsmith, in which
figures

divagations, I recollect
by Dr. Alfred N.

article
it

is

calculated that the

receiving sets of the United States use 30,000
kilowatts in filament and plate power, and this
Dr. Goldsmith estimates is 100 times the antenna

the broadcasting stations in the
is all
remember of the Doctor's

power of

all

country.

This

I

discussion, but, as he was also comparing receivers and transmitters, I presume that
unconsciously cribbed the idea of the article I am

Studio Microphone Placing
Further Consideration,
January, 1926
Technical Routine in Broadcasting Stations:
Control Work,

2.
3.

4.
5.

6.

7
8.

February, 1926

Equalisation,
Types of Equalizers,

.

Modulation,
Public Address Systems,

Having made

idea from Doctor Goldsmith.

this

blanket acknowledgment,
may proceed.
Now, a station on the 5o-kw. level uses around
32 of the water-cooled tubes aforementioned.
The filament generator in the case of wjz is rated
at 23 volts and 1000 amperes, or 23 kw.
Allowing i.o-watt filament consumption fora five-tube
I

receiver,

we now

learn that this filament

do right by 23,000

will

receivers.

How-

no one has tried to connect even one receiver to the machine in question, which looks
rather formidable.
Hence
am not insisting
ever,

I

these figures should be taught to every
school child in the United States.
As an after-

that

April, 1926

thought, there are two filament generators at
this station, so make it 46,000, if you don't

May, 1926
June, 1926
July, 1926
August, 1926

mind.
Incidentally, if you went to one of the
Edison Waterside power plants in New York,
you could look at a few generators which would
also run a lot of receiver filaments
just how

March, 1926

Monitoring.
Multiple Pi:K Up,

Well,
writing from the previous paper.
it is not the first time I have borrowed an

generator

December, 1925

Lines,

so,

ux-ioq

BroadWire

many

millions

not radio, so

I

hesitate to estimate.

it is

But that's

barred.

And now one
large and small radio tubes without offense to
any one.

Water-cooled transmitter vacuum tubes, used
lies in

we could run 833
tubes, with this amount
that

if

As we know from

on the same wavelength. And
have to be, or the whole scheme

watt.
Dividing
750 by o. 18, we discover that we could light
4166 ux-igg's with the filament energy required
.'or one water-cooled triode of the usual types.

now

Department

experience, it is hard to keep stations separated
by 10 kilocycles or more on their respective
It will be even harder to keep
wavelengths.

them

volts in the filament

3

I

demodulated, is precluded.
The obvious difficulty is keeping a number of
carriers on one wave.
And, as soon as one var-

come the beat

But we

would be angry.

Technical Information Previously Printed

beat notes, and as the stations are limited in
power, direct interference of the different signals,

in

millionaire with a big one; the

lionaire

and keep them

stations on one wavelength.

ies,

while allegedly odious in
and valuable in
1 would not do to compare

society, are illuminating

a

takes 60 milliamperes at

At
some

Big Tubes and Little Ones

on the

beat with the

odyne theory,

the

Some consume
corresponding to 675 watts.
750 watts apiece. An ux-iox), which is a dry-cell
detector and amplifier tube used in receivers,

station's

local one, producing the familiar and anathematized continuous squeal.

The

the carriers of the stations sharing one wavelength are exactly superimposed, the side frequencies will necessarily be different, if the programs are different. We may, therefore, expect

will

heterodyne each other with a whistling note at
points where the signal of one or the other, or
both, is inaudible at a given sensitivity setting
of a receiver.
For example, a listener may have
his receiver adjusted for reception from a local
station with a moderately strong signal.
With
the amount of amplification required under these
conditions, another station 500 miles away may
be quite

on One Wave?

Stacking Several Broadcasters

transoceanic telegraphy and telephony, and in
large broadcasting stations, are generally rated

in

customers
I

point to the ux-i?!, an output tube with unusu-

low impedance (about 2000 ohms) and a
normal grid bias of minus 45 volts or thereabouts.
This last figure intrigues me, because 45 volts

was what

It is

I

unit,

day

in

day

of such a tube

is

out.

The

filament consumption

about 45 amperes at

15 volts.

last display of figures, before the
This time
asleep with weariness.

ally

at ten or

twenty kilowatts oscillating output.
not customary, for reasons of prudence, to
undertake to get more than 10 kw. out of one

fall

I

assembled

used on the plate of
it

my

first

audion.

laboriously, using thirty ij-volt

which gave up the ghost in a
lamentably short time. As for a grid bias, not
even Lowenstein thought of such a thing then.
flashlight cells,

RADIO BROADCAST

406
You connected the flashlight cells for your plate,
lighted your filament, and let her ride!
used to short-circuit the plate battery purposely,
sometimes, to admire the fat blue arc. And now

We

it's

a grid voltage!

SEPTEMBER,

with little tubes. Think of what that output
sounded like. If we had borne in mind the first
to
principle of the structural engineer's art
build his bridge or his skyscraper or his tunnel ten
times as strong as he has reason to believe it

RADIO

engineers,
at the feet of older,

now and

then,

would

sit

not better, engineers,
in the other branches of technology, and,
while imbibing knowledge, construct a few analif

IF

ogies based thereon,
for the radio art.

it

might not be a bad thing

The

other day a large Hudson River steamer
up with an oil tanker in a fog. The
oil tanker went on her way.
The river boat went
to the bottom of the Hudson in about fifteen
got tangled

minutes. And, of all places, she had to founder
directly over the Holland vehicular tunnel in
course of construction between

New

York.

New

Filled with water, the

silt

of the

When

this disconcerting accident occurred, did

tunnel engineers turn white
Did the wall of the tunnel crash in,
overnight?
filling the whole tube or sections of it with water,
the

hair

of

the

drowning the workers, while the design engineers
went home, said good-bye to the children, and
shot themselves?
Not at all. Be it known, the
original design of the tunnel, in addition to the
usual ample safety margins provided by struc-

tural engineers, took into account the possibility
of an ocean liner sinking over the tube.
This

being the case, a river steamer, with its trifling
5000 tons displacement, is nothing to worry
about. The possibility of an ocean liner going
to the bottom at this particular point is of course

But so was the chance of a large river
steamer taking the plunge just there, in the
1^0mile stretch between New York and Albany
and the thing happened. And the engineers had
slim.

guarded against

it!

has this to do with radio? A good deal,
I
venture to answer. Think of the four or five
years during which we radio men turned out receiving sets in which we tried tc get a big output

What

am

I

not so enthusiastic about

radio in-

all

work they must do, and capable of delivering several times as much volume as any
sane listener will require, without distortion.

their insulated lead-ins seventy feet or so along
the brick walls of apartment houses would swing

correspond to a struc-

set

for the

But, in view of the past, 1 submit that we should
make a low bow in the direction of our colleagues
in the A. S. C. E., A. S. M. E., etc., etc.

Jersey and

and rock

work

items.
The big factor in the total resistance is
the proximity of the antenna to conducting and
If the people who run
semi-conducting masses.

ventions.

I

1

the conductor three or four feet out, the antenna
resistance, through the reduction in the di-

would be improved ten times as
by the use of devices for obviating cor-

electric losses,

much

as

rosion or increasing superficial area of conductors.
Not that these devices are harmful they just

Note on Radio Inventions

Irving now rests a considerable part of her not
inconsiderable weight on the structure of the

tunnel bored through the

renewal.

they represent equally bad engineering.
We have some
Well, we have reformed.
pretty good output tubes these days, adequate

output tube of a radio

Washington

river bed.

You know when your dry
You no longer

it.

requires
in the dark.

tural collapse in civil engineering.
It is true
that one crash is not as serious as the other, but

ever have to be in order to stand up would
that much
sooner? Overloading and distortion in the

we not have had power output tubes

Lesson for the Radio Class

show

will

A-battery

For example,
am rather lukewarm
about antenna innovations.
do not see the
special virtue of metal strip in place of wire, or
insulated wire as against bare.
These ideas are
supposed to reduce antenna resistance materially.
But all they can reduce is the ohmic component
of the resistance, and that is one of the smaller

will

A

meter

1926

don't matter one
era of luxury is certainly
the radio field.
Luxury, that

THE

upon
is,

us, in

not only

in the relatively big things
period cabinets and that sort of thing, but in details of in-

stallation

and control.

believe a

I

man

could

build a set of five-and-ten-cent store parts to-

day with more ease, and operate it more comfortably after it was finished, than the wealthiest
amateur of ten years ago buying the best components obtainable at that time.
Such little items as battery cables and pin
am thinking
jack filament voltmeters are what
of.
It used to be a nuisance to connect the
I

various

batteries

to

a

by separate wires
straggling up a table leg, more or less skillfully
cabled.
Cutting the strands to length and
Now
skinning the ends was a little job in itself.
set

you can buy a neat mercerized cotton cable with
five

or six individually insulated

to the set in five minutes,
it

looks better and

The

is

if

safer

filament voltmeter

is

you are slow.

when

it

is

It

line,

and

if

anything changes the

my opinion.

down at the loud speaker while the output tube overloads. The place for a volume control, logically, is ahead of, not after, the audio
tubes of the receiver.
Then, when the volume
is reduced, the
margin against output tube overloading is increased, as it should be.
Yet the inventive spirit as such is salutary.
Therefore
don't like to end on a pessimistic
I

and will concede merit to the people who
put up antenna wire in
jo-foot coils for the
note,

I

i

That

longer antennas, thus obviating a splice.
is a simple and yet valuable idea.

Technical Operation of Broadcasting Stations
Protection Against R. F. Pick-up

9.

SOME

finished.

another blessing.

other, in

throttled

And

substitutes dependability and control for uncerYou turn the rheostat until the pointer
tainty.

touches the red

I

conductors,

clearly color-coded, with suitable terminal lugs,
for thirty-five cents, and connect your batteries

way or the

am

dubious about loud speaker volume
controls incorporated in telephone plugs.
Such
the volume being
dinguses are easily misused
Again,

cities

there are fifteen or twenty

broadcasting stations, which is too many,
viewed from several angles. They interfere
with each other, not only in the listeners' sets,
but even before this point. They pick up and

IN

radiate one another, not obligingly, but involunThe manner of it is as follows:
tarily.

One

station

field.

It

is

engaged on a pick-up job in the
field squad with an amplifier

sends out a

feeding a wire line going to the control

which we

room of

designate Station
No. I. The wire line runs close to Station No.
2, or perhaps the pick-up location is in a building
adjacent to No. 2. Then Station No. I is in
this station,

imminent

broadcasting Station No. 2. in
proper pick-up. The wire line,
although intended for the transfer of
peril of

addition to

you

see,

shall

its

audio currents only, is unaware of its purpose,
and picks up radio frequency oscillations, often
very strongly, from Station No. 2. These oscillations travel to the field amplifier of Station No.
I, where they are rectified by one or more of the
If you impress a strong r. f. voltage on
tubes.
even a properly designed audio amplifier it will

The resulting a. f. reprorectify more or less.
duction of Station No. 2's program flies blithely
to the modulation circuits of Station No.
and
is radiated.
Or the r. f. of Station No. 2 may go

\

i

,

directly to the control

room

succeed

rectified

in

getting

of Station
there.

No.

A

I

and

third

method

of admittance is by way of the microphone leads of station No. at the field pick-up
point, rectification in the field amplifier, and so
I

to the air once more.

The remedies
"7

BELIEVE A MAN COULD BUILD A SET OF FIVE-AND-TEN-CENT STORE PARTS"

are not complicated.

For one

thing, field amplifier boxes should be shielded
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with jV' copper sheeting. The shield, the filament battery of the amplifier, the mid-point of
the output transformer line side winding, and
the common posts of the carbon microphones,
may then all be bonded together, and connecied
to a suitable ground at the remote pick-up pcint.
This is a great aid in eliminating radio induction
in

an intense

field at

Manufacturing Company makes up shielded microphone cord to order. The shield forms the
The Western Electric Comthird conductor.

pany also supplies shielded transmitter cord to
owners of its broadcast stations.
Radio frequency traps are another device useful in guarding against
pick-up from other
If only one station is
broadcasting stations.
involved the double trap arrangement of Fig.
The shunt
i, in the line, will prove effective.
circuit is tuned to the station to be eliminated.
This is a regular rejector trap. A number of

them may be used
ponding number of

for getting rid of the corresstations.

neater procedure is to make up a general r. f.
filter to take out all high frequency oscillations,
without tuning. One such circuit, due, I be-

A

Mr. Jesse Marsten, appears in Fig. 2.
be placed in a line or microphone cirwithout loss of quality due to by-passing the

cuit

work

P2 /Pi is multiplied by 4. The logarithm to
the base ioof4.o, to two places, happens to beo. 60.
Inasmuch as we have a coefficient of 10.5 in the
ratio

coil

Amplifier

Output

0-0005/tF

Field

formula, this means that the increment in miles
gain, for a doubling of the voltage ratio of the
is

amplifier,

Line

*

to

Station

regularly 6 miles, approximately.

you make a mental note of the voltage
amplification and miles gain in one case, say,
roughly, fifty miles gain corresponding to 200
times voltage amplification, from the above example, you can approximate the miles gain corresponding to any voltage amplification, without
For example, what is
putting pencil to paper.

Hence

if

the miles gain corresponding to a voltage ampliIt is necessary to double 200
four times.
Four times six is twenty-four.
fication of 3200?

100 Turn

Add twenty-four

lattice-work coil

FIG.

I

a certain amount of confusion has
relationship, however, is a very
simple one, and there is no reason why broadcasters should not be able to convert power or
in the other,

The

resulted.

voltage amplification into miles gain,
of logarithms or a slide rule is handy.

a

if

book

The

ex-

is

pression

Miles

Gain=

miles to fifty and you have the
Or, going in the opposite dithe telephonic gain correspond-

answer: 74 miles.
rection,

lieve, to

This

lattice

v^m\
*

the location where the pro-

Sometimes even the
to be picked up.
microphone leads must be shielded. The Belden
is

gram

lOOTurn
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d)

10.56 logio 5-

what

is

This time
ing to 25 times voltage amplification?
you halve 200 three times, which lands you at
and, multiplying six by three, you get
eighteen miles to substract from the fifty with
25,

which you started. The answer is 32 miles.
But if the problem involves low gains, say 10
miles or under, it is well to use the formula directly, as the inaccuracies involved in the mental
figuring

become

serious in this region.

may

higher audio frequencies, but
any radio frequencies which

it

is

sure death to

may be hanging
sometimes equally
effective; try simply the two i5O-turn coils and
twoo.o2-mfd. condensers with midpoint ground,
But if the
if the boss is yelling about economy.

A

about.

simpler

filter

is

pick-up is very heavy you may require the
whole works, as shown in Fig. 2, to get it all out.
Besides the remote control points at which
filters on this order may be installed, it is well
to have one at the station end in each incoming
line, to

block

the station.

r.

f.

oscillations

coming directly

They should be placed

ahead of the repeating

to

in the line,

coil.

Memoirs

where Pi is the input power of the amplifier, and
P2 the output power. These powers vary as the
square of the input and output voltages, as

assumed to be 796 cycles per second.
A single numerical example is probably
ent to show the working of the formula:
is

suffici-

Given a

field amplifier with a voltage amplification of 200 times, what is the equivalent gain
in miles of standard cable?

Solution:

XIV

The mean speech frequency

pointed out above.

The power

amplification of the amplifier is the square of the voltage amplification.
Then we may write

of a Radio Engineer.

rHEN

this series, I prefaced it
explanation, which I shall
now repeat for the information of the
patrons who came in after the show started.
apologia for writing my radio autobiography
at the age of thirty was that I wanted to set down
these incidents before I forgot them.
Another

w;

with a

I

began

little

My

reason which has been brought to

my

ing the writing of the articles,

is

notice dur-

that

many

other amateur and professional workers in radio
have gone through practically identical experiam
ences, so that the reminiscences which
turning out are not individual, but hold more or
less for the whole group.
Of course my oldtime stuff is largely juvenile, and there were imI

10.

Calculation of

"Gam"
Substituting in (i) above,

the general practice has been to
INmeasure amplification in terms of voltage,

RADIO,

For example, we would say
current, or power.
that under certain conditions a stage of audio
amplification gave a voltage (or current) amplification of 1 5 times, corresponding to a power
2
(The power
amplification of (i5) or225 times.
expended or generated in a circuit always varies
as the square of the voltage and current, the sim-

plest illustration being the well known formula
for the electric power, P, expended in a simple
circuit of resistance R, the current flowing

This energy appears as heat.)
In the telephone field, however,

it

being

has been cus-

tomary to express amplification in terms of
"miles gain." This method arose from the fact
that telephone engineers got into the habit of
expressing the loss of signal strength along a line

standard cable, No. 19 gauge. "That
five miles," they would say, meaning that it sounded as if it had passed through
five miles of standard cable.
Their datum or
fixed reference mark was "zero level," corresponding to the output of a standard transmitter.
in miles of

signal

is

down

When

Miles

Miles Gain=io.5 (4.6o2o6)=48.6

entertainingly and instructively about some of
his experiences in the early history of radio teleg-

And George Burghard, in a Radio Club
America paper, published in the August,
"
1923, Radio Broadcast under the title of
Eight-

of

This amount of amplification, incidentally, is
about half the voltage amplification of a twoaudio amplifier,
stage,
transformer-coupled
allowing an amplification constant of 5. for the
tubes, and a turns ratio of 5. in the first transformer and 3. in the second. The overall amplification, in terms of voltage ratio, is then 375.
If we use the formula again, we find that this cor-

eminence of the West Side group of New York
City amateurs. There have been other contri-

Inasmuch as th;
responds to a gain of 54 miles.
gain in miles is a logarithmic function of the
power ratio of the amplifier, the
as
not
increase
former does
the

voltage

een Years of

Amateur Radio," covered the

butions in this magazine by Armstrong, Butler,
In
Worts, Gowen, Irwin, among the rest.
short, radio men, being a group who combine

romance with commerce in their profession, are
am following a
strong on reminiscences, and
I

well-established precedent.
In radio we always
glorify the past and look forward eagerly to the

triumphs of the future; only

in the

present

we are

50

^OOTurr^

ratio,

-

o

0.02/F

tine

0.02.KF

miles.

-o

For purposes of mental computhe

last

observation

is

a

~

Ground

mind.
We
note from the formula (i) above,

handy one to keep
the

in

power-voltage

relation,

that whenever the voltage or current amplification is doubled, the

rise

to

Tu^l^wo^Coil
^Tum^
~^-^WOOn'^JW^-r^KP
1

as

rapidly

and almost doubling the voltage
ratio, as in this case, only adds
a
telephone gain of about six

and

rest

I

amplifier in question therefore has a telephone gain of about 48 miles when the voltage
amplification is 200 times.

is, in miles of No. 19 cable.
Since the wedding of radio and wire telephony
in broadcasting, with some of the technicians

and the

portant professional developments in progress
while
was still potting the neighborhood cats
with bean shooters.
Mr. Marriott has written

raphy.

The

tation,

talking amplification in one language

10.56 logio (40,000)

The log to the base ten of 40,000 may be looked
up in a table of logarithms. The value is found
to be 4.60206.
Hence we write

amplification was introduced, it was natural for the telephone men to express the "gain"
in the same terms as the loss they were trying to

overcome, that

Gain=

we have

150 Turn

100 Turn

FIG. 2

60 Turn

to
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and denunciations.

of groans

full

And am

likeother people.

I

In this

we

are

likeother radiomen.

\Ve left off, in the July number, with the
founding of the radio club at the College of the
City of New York. Among the pieces of equipment there recollect a long-wave regenerative
receiver, with coils of annunciator wire wound on
cardboard tubes about three feet long. Mr.
E. T. Dickey, at about the same time (1915)
had a private set of the same type, on which he
let me listen to Glace Bay and other sustained
wave stations. These, however, were not my
first experiences with vacuum tubes.
had
had one, in fact two, of my own. But they were
gone.
They had died, so to speak.
I

I

janitors and poor working girls own
five-tube sets, but ten or twelve years ago the

Nowadays

possession of a single tube was a mark of distinction, among radio amateurs, equivalent to

ownership of a Nubian lion by a poor Roman,
The comparison is slightly crippled, but it
say.
has this in

but without obtaining satisfaction.
No doubt
he had his own troubles, and it is probable that
he needed the five dollars as much as
did.
then tried to weld the ends of the broken filament
1

If

The early vacuum tubes were rounded into
graceful shapes, like a Greek vase.
They were
not severely rectilinear, like the standardized,
the present
uniform, efficient
products of
They were not made by machine, but
day.
by hand, and sometimes, apparently, the hand
was not a steady one. No two tubes looked

I

and few acted alike. The innards of
the creature were wide open to view, for they
were not within a cylindrical plate element, as

alike,

disap-

appeared then.

More

desperate

measures

failed

in the

again.

gap conit

likewise.

favor
a Nubian lion will consume the entire income
of

its

master,

his

latter

but

nowadays,

in

shape. The plate
was a metal tab about
flat

the

if

middle

is in

true that the tube

It is

purchase of an audion only add.-d
Flung into deepest despair by the
demise of a beloved tube, or the failure of a new
one which never worked at all, the audion speculator would save up his pennies and plunge

between the broken ends of that filament.
As I gazed fixedly at the small but overpowering
gap, it sometimes seemed as if it must close up
in obedience to my will, but the laws of matter
were not suspended in my behalf. Surrounded

ever took any stock in faith healing,

first rate.

to the thrills.

glass

face.

recti-

was

gambling

audion betrayed its trust, than on that sixtyfourth inch air space which showed through the

little

sometimes had kinks and loops where the

factory had little more control over the operating characteristics of their product than over the
annual frequency of sun spots, but this element of

1

I

my

1926

fication

together, by applying the battery voltage and
slapping the bulb in such a manner that the ends
have
might make contact and stick together.
never concentrated more ardently on any problem, in the years that have passed since this

by the protecting vacuum, the
tinued to flaunt its presence in

SEPTEMBER,

an inch square,
then came the zig-zag
half

cir-

cumstances or below;
and the audion bulbs

somewhat askew,

grid,

and then a feeble look-

did just that for the
poor radio addicts of

flat

ing
the

\

loop of wire,
Insu-

filament.

the pioneer days.
First, there was the job
of getting one.
The

issued from the bulb,
the grid lead green,

early tubes were
sold outright;

the plate red, and the
two filament leads

lated

not

you
were entitled to buy
one only if you were
the owner of an amplifier, which cost several
hundred dollars for
some of the models,

and

within

usually

less

tic

increase
ity of

the

reach of

brought a burned-out
tub; to the manufac-

was acprima facie

regulate

cepted as
evidence of ownership
of an amplifier. The
company then graciously sold you a bulb
for

$5.00

or

Naturally

One

of these

methods of resuscitation was

to

apply the voltage of a spark

it

to the filament terminals.

secondary
Sometimes the ends

would leap together and

stick.

new

one, inasmuch as there
was no possibility of attaining the consummation of desire without going through this pre-

liminary step.
Anyway, there was not so much
difference between good and burned-out audions,
the former turned readily into the latter.

My

about

my second, about
had an extra filament,
Allah be praised. The second filament, unfortunately, while it would light, showed little
merit as an emitter of electrons.
The best I
could do on it was NAH, the Brooklyn Navy Yard,
about six miles away, and he was not as loud as
on a crystal detector. I therefore rescinded my
praise to Allah, and lamented bitterly and lengthily

the loss of

ent.

I

tween the

my

fifty

But

poles,

thus

subjecting the electron

was a thriving trade in burned-out tubes;
was almost as great a triumph to get a de-

lasted

horseshoe magnet
with the bulb be-

'NOWADAYS JANITORS OWN FIVE-TUBE SETS

there

forty minutes.

to

the vacuum.

suspend a good sized

depending on the type of filament.

first

re-

Another stunt was to

$7.50,

funct audion as a

indentation
order

an

sulted, in

that

turer,

audions.

Bunsen flame, until
the wall softened and

you

if

the sensitivtheir

They would heat the
glass tube over a

average amateur, for
a single-stage outfit.

However,

plain rub-

It

no mistake.
The amateurs took
strange measures to

i

come

to

in

leads

was a romanlooking object, and

ber.

but not

less,

enough

flexible

hours;

it

a Christmas preswrote to the manufacturer of the tube.
five dollars

coil

In

my

case

not leap together, and hence they
I
used a larger spark coil, borrowed from another surgeon. 1 reversed the
I
reversed it back again.
polarity.
Finally
wrapped the audion in tissue paper and went

stream to

a

magnetic

increased

the

latter-day

genius

trick

field.

sensitivity
is

This sometimes

remarkably.

going to

rediscover

one of these days, and have

his

Some
this

afternoon

they did

in the radio

did not stick.

Some, apparently, of the more sensitive specimens regenerated in the circuits in which they
were used.
recollect one I had in 1913, which
brought in Boston stations in New York in dayThis tube, like many of the audions, had
light.
chromatic qualities. When at work it glowed internally with a delicate pink-violet light, like a
rather refined and emasculated Geissler tube. Irritated by strong signals, it would turn a deep
blue in synchronism with the dots and dashes, sc
that, with the room darkened, one could read the
It was a sweet and charming
signals visually.
companion, and
hereby dedicate this article to
its memory.
never gave it a
regret that
name.

I

back to my crystal detector. The faithful crytook me back to its bosom, but
could not
love it as before.
As usual, faithfulness was unrewarded.
My heart and imagination remained with the scintillating and coquettish
audion.
It could be unfaithful and costly, and
get away with it, because of the incomparable
stal

I

moments it brought its admirers. For, when
they were working right, the old audions were not
to be despised as detectors.
They were imperfectly evacuated,

and their characteristic curves

supplements.

I

I

I

I

Transformer-Coupled Audio Amplifiers
A Paper Delivered Before
sign of

uated

the

Radio Club of America, Which. Considers the Proper De-

Audio Transformers, How Their Characteristics May Be Measured and EvalA Comparison Between Resistance-, Impedance-, and Trans/ormer-CoupZing

By ALFRED W. SAUNDERS
Engineer, F. A. D. Andrea

ADIO

Company

broadcasting of musical programs,
matter of general
interest has made tremendous advances
Probably the only
during the last few years.
reason for public interest in the art, during its
early stages, was the novelty of using the ether
In the
as a medium of transmitting programs.
early stages of the art, the quality of a program
was secondary in importance to "reaching out."

no

Developments during recent years, however,
have served to make radio as much a necessity
as a novelty or luxury, with the result that
Radio
quality is of prime importance to-day.
reception is no longer a novelty in the eyes of

impedances. The reasons for these limitations are evident from Fig.
If the transformer is to cause no loss in the
circuit it must evidently draw zero current from

speeches, and other

the public, but

and

it is,

instead, a firmly

grounded

other public utilities it must
meet the demands of its customers both in regard
to the quality and form of entertainment to
be broadcast. As one writer has aptly put it,
"
Radio is in every sense a public institution and
should therefore be controlled by the public for
the public good."
It is well known that in general the quality of
the transmitted programs is far more satisfacThe
tory than the quality of those received.
institution,

like

economics of the situation would lead
expect the existence of this state of

us

affected

of

the radio-frequency amplifiers, the time constant
of the grid leak and condenser combination of
the detector, the loud speaker, and by overloadIt is the purpose
in any portion of this circuit.

some

of the fundamental

the desirable amplifier characteristics

may

be

neither stores nor dissipates energy.

an

ideal transformer has

I

.

the source when 7.2 is infinite.
Moreover, it is
evident that Li must be imaginary as well as
infinite

if it

is

to

have zero

loss

when

it

draws

The same criteria of course hold for
the secondary self impedance.
If all these conditions hold for a given transformer, the impedcurrent.

ance looking into the primary

will

be 22 divided

no dead

That

is

to

resistance.

Since input transformers operate into the
highly reactive input impedance of a vacuum
tube, it is evident that the impedance reflected
into the primary can match the tube impedance
in

magnitude at only one frequency. This is of
importance since it is only necessary to

little

deliver a constant voltage rather than constant
power to the tube input to produce a flat amplifier characteristic.

to

1

match impedances

1 is

therefore unnecessary

at

all

quencies to limit distortion.

transmitted freSee W. L. Casper,

Journal A.

The
under

I. E. E., March, 1924.
capacities of the transformer windings
conditions met in practice become of

considerable importance at the upper extreme
of the transmitted frequency band, just as the
resistance of the windings in many cases plays
an important role at the lower extreme.
Fig. j

shows diagrammatically some of these capacities.
For simplicity these capacities have been shown
at certain points, although in reality
they are distributed capacities in every case.
In this diagram Cj is the interwinding capacity,
C2 and Cj the distributed capacities of the

lumped

CG.P.

and secondary respectively, C4 the

primary

capacity of the inner winding to core, and Lx
the leakage reactance.
It is obvious that the
leakage reactance can be kept small by winding
the secondary next to the core with the primary
over the secondary.
In general, each of the
above capacities are of the order of 20 to 60

FIG. 2

by the square root of the turns ratio, where the
turns ratio is given as the secondary turns
divided by the number of primary turns.

THE IDEAL TRANSFORMER

CVIDENTLY

then,

an

That

is

micro-microfarads, depending, of course, on the
construction of the transformer.
The tube in-

put impedance is represented by C5 and Rj.
These values are, of course, dependent on the
load in the plate circuit of the tube.

OF

ACTION

THE

TRANSFORMER

to say, the coupling in

any

physical transformer is never perfect, nor are
The
either of the self impedances infinite.

_LET
tubes.
4.

It

This
is

is

illustrated schematically in Fig.

customary to represent the gain or

voltage amplification of input transformers as
such, rather than to rate them in terms of a
transformer.
In
this
perfect
diagram, [leg
represents the voltage generated in the plate
circuit of the first tube,

with series resistance and inductance added to take care of the dead resis-

second amplifier tube.

ideal transformer

tance of the windings and the so-called leakage
reactance.
The dead resistance of the windings
can usually be neglected for all except the lowest

While

losses are

always present

in

any physical transformer, proper design generally makes them negligible at all except the
extremes of the transmitted frequency band.
It is well known that the input impedance of a
vacuum tube introduces a highly capacitative
load.
Fig. 2 shows the capacity and resistance
network of a vacuum tube. It has been shown
by J. M. Miller, Bulletin United States Bureau of
Standards, No. 351, November, 1919, and others,
that the input capacity of a vacuum tube is:

t

G.F.+

CIRCUIT

us consider the action of the transformer
when it is used to couple two amplifier

physical transformer, however, can, for all practical purposes, be considered as made up of an

frequencies.

IN

ideal transformer will

J- absorb
only sufficient power from the
source to supply the load being drawn. Construction difficulties, however, permit us only to
approach rather than realize ideal transformers
in practice.

in practice.

Since the performance of a transformercoupled amplifier depends primarily upon the
transformer characteristics it seems logical to
start with the transformer itself.
The perfect
transformer has been defined by K. S. Johnson
Transmission Circuits for Telephone Communication, D. Van Nostrand Company as one which
say,

self

1

considerations involved in the design of a specific
type of audio amplifier and to show how some of

obtained

must be an imaginary quantity equal to the
geometric mean of the primary and secondary

affairs, since

by the tuning characteristic

of this paper to outline

purely imaginary in character.
Moreover, for
this definition to hold, the mutual impedance

to

any radio receiver must be relatively cheap
compared to a transmitter which serves a large
number of listeners. While it is true that the
quality of reception depends on a number of
circuit elements, probably none is more important than the audio amplifier.
However, the
fact must not be overlooked that quality is
also

and a perfect

flux linkage between
This amounts to saying that the
primary and secondary self impedances must be
infinitely high with respect to the sending and
terminating impedances and that each must be
losses,

windings.

Cc.p.

Ro

its

plate impedance,
grid of the

and E the voltage applied to the
that

maximum power

Now
is

it

is

well

known

absorbed by a given

when the impedance of the load is equal to
that of the generator, and further, for a complex
impedance load, the magnitude of both cornload

RADIO BROADCAST
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ponents of the load impedance should be equal
to the generator impedance, and the imaginary
components of the two should be in phase op-

maximum

for

position

power

As

transfer.

previously stated, the impedance reflected into
the primary circuit can match the output imIt
pedance of the tube at only one frequency.
is

obvious that

the transformer were ideal

if

and of the proper

ratio to

match impedances, a

transmission characteristic would not be
obtained due to the losses on either side of the
flat

at

frequencies

matched.
to use a

It

which

the

much lower

were

impedances

has been found that

it is

FIG.

practical

ratio transformer than

one

having the ratio for optimum power transfer.
It is

quite

formers

in

common

practice, too, to design trans-

which the secondary resonates with

own distributed capacity plus that of the
load at frequencies less than 500 cycles. This has
a tendency, of course, to increase the efficiency
at these lower frequencies and in most cases it
its

serves to further flatten the characteristic.

The

expression, secondary resonance, is not rigorously
correct but amounts to resonance of the second-

ary

self

impedance plus the impedance reflected
by virtue of the mutual im-

into the secondary

pedance

of

this

Electric

Oscillations

Casper,

Journal A.

The

transformer.

and
I.

.

Electric

E.

E.,

ratio of the transformer

is,

See

Pierce,
also

H/aves,

March,

1924.

however, de-

4

1926
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M

Ml

of tubes
.

..

Transmission Characteristics of a

TTT

the cause of

is

serious distortion in the

Transformer measured into a Vacuum Tube
Voltmeter (1) and in an Amplifier (2)

audio-amplifier and
must be avoided

if

good

to be insured.

is

quality

Everyone

is

voltageplate current characteristics of a vacuum tube.

These tube characteristics show that distortion
introduced when insufficient or too much C
is

is

potential

given
It

_

^r

us

oo

is

too
FREQUENCY

or too

potential

given

C

For example, tube noises and
other undesirable noises and crackles, with which
all radio fans are familiar, can be very effectively
eliminated without undue distortion to the transmitted signal frequency band by arranging for
practical

use.

the leakage reactance to resonate at a frequency
of about 5 kilocycles.
That is to say that the
amplifier

characteristic

rapidly and drop

will

much more

fall

much more

sharply with the

two stages than with either one alone. This
clearly illustrated in Fig. 8, in which Curve

is

A

a characteristic of a two-stage amplifier arranged to obtain a flat gain characteristic.
s

tions as a grid
if

insufficient

rectifier

C

battery
or as a plate
rectifier if too much C
is

used,

battery

employed.
rectifica-

may also occur

tion

when
tery

is

circuit

(Plate

is

insufficient

C

bat-

used, the criterion

usually being the impedance of the transformer

desired

is

beyond

the

capabilities of the last
audio tube. Overload-

characteristic of the other stage.

ing

are in

two

50

40

=

30

10

characteristic,

of course

accom-

amplitude

distortion.

a

Overloading
can easily be detected
by observing the plate

some examples

current of the amplifier

of amplifier

general
types
THERE
characteristics of interest.
The

gain-frequency

is

panied by

TWO TYPES OF AMPLIFIER CHARACTERISTICS
first

is

IN

GAIN

secondary.) As is often
the case, the volume

B depicts the squared characteristic of
one stage, while Curve C represents the squared
^urve

T.U.

OoooooSc

for

distortion.

general the tube

reactance of the transformer can be turned to a

little

a
battery intro-

plate

duces

FIG. 7

used for a

plate potential.
also evident that

much

load characteristic of an amplifier.
It expresses
the relation between transmission gain and outIt clearly indicates the overload
put power.

point of an amplifier and also the maximum
level possible without serious overloading.

output

A common

familiar

with the grid

In

func-

411

definition

of

transmission

gain

follows:

The

transmission gain caused by the insertion

of an amplifier in any circuit is measured directly
by the ratio of the power delivered to the load

when

is in the circuit and when it
Having decided upon a definition
of transmission gain, measurements may be
made to conform with this definition, which is
is

the amplifier

removed.

similar to that

in telephone
applied to the
amplifier input through a resistance corresponding to the output impedance of a detector tube,
and the output of the amplifier is terminated in a

practice.

An

commonly employed
input voltage

resistance which

pedance of the

is

matches the

last tube.

This

a.c.
is

output im-

the condition

RADIO BROADCAST

412
acoustic translating devices, however,
have all but made such devices ob-

They represent one of the
steps toward better quality, and
during the early stages of the art served
their purpose. The limitations of
solete.
first

both these types have been admirably
pointed out by Mr. J. L. Schermerhorn, as follows: "An impedance- or
resistance-coupled
amplifier cannot

2 Stage Audio Frequency Amplifier Circuit
with accessories for measuring characteristics.

be perfect.
If the fixed condensers
not sufficiently large, the bass

FIG.

are

notes are missing.
If they are large
enough to pass the bass notes, they tend to introduce a time lag in the circuit. These conditions fix a definite limit for preventing the
all the audio
mentioned by Mr.
Schermerhorn refers, of course, to the time
constant of the condenser-resistance combination
on the tube input. The minimum value of the

absolutely uniform amplification of
frequencies."

The time

lag

coupling-condenser is obviously fixed by
Now the time conreactance to low notes.
stant of the resistance-condenser combination
must necessarily be low in order to prevent
series
its

disagreeable hangovers which may either seriously alter the phase relations of independent

notes or even cause some of the higher notes to
disappear entirely, or be seriously masked by
some of the higher amplitude low frequency
notes.
Inspection of the discharge curve of a
condenser through a resistance would lead us to
suspect this state of affairs. The product of the
shunt resistance into the series capacity yields
the length of time necessary for the
condenser to lose about 6} per cent,
charge. To prevent hangovers,
necessary that the condenser discharge in less than a quarter cycle

of

its

it is

of that frequency which is the reciprocal of the time constant of
the coupling combination.
This
of course imposes such a severe re-

quirement on the amplifier that it
would result in an overall transmission loss thereby defeating the purHence it is necpose of the device.
to affect a compromise between gain and distortion, and design

essary

the amplifier accordingly. The table
the next column shows a few

in

values of time constant and their

corresponding frequencies:

At 50 cycles

1

1

SEPTEMBER,
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STATION
SELECTOR

6 Other Crosley Radio Achievements
The Crosley 1-tube "Pup" $9.75 a double-circuit
set, with which laymen have heard radio signals
probably the greatest distances.
The 4-tube 4-29 $29 a 4-tube receiver of amazing
Already proven its right to a permanent
efficiency.
position in the Crosley line. CRESCENDON equipped
The 5-tube 5-38 $38. The 5-tube tuned radio frequency set incorporating the CRESCENDON a
spectacularly popular model.
The 5-tube RFL 75 $65 true cascade amplifica!

non-oscillating

tion;

non-radiating, regardless of

how it may be mishandled.
The 5-tube 5-75 $75 embodying the 5-tube single
control, with drum station selector, as offered in
a table model at $50.

SOLID

MAHOGANY

cabinet. Musicone built-in
41 inches high.

Contrast the surpassing performance of this
of Crosley Radio with what has
hitherto been considered radio perfection.

new type

The cabinet

is solid mahogany, beautifully
finished in two-tone and striped in gold. Metal
fittings are rose gold finish.

The metal shielded chassis is divided into three
compartments. The units shielded from each
other, prevent interstage as well as external
This improves stability of circuit
coupling.

and increases selectivity.

This has never
before been offered in sets of moderate price.

Crescendon Control affords unusual volume

from distant

stations.

Heretofore single
sharp tuning
The 5-tube

RFL 90

intro-

$90

ducing the double drum station
selector!
inet.

Solid

Musicone

mahogany cabample

built-in

room

for batteries and all acces41 inches high, 30 1-2
inches wide.
sories,

^^

Prices slightly higher
West of the Rockies,

The

predicated on thesuccessof
the Regular (12 inch cone)
Crosley Musicone inreplachundreds of thousands
ing hun
of old ttype loud speakers.
ofoid

Crosley manufactures radio
receiving- sets which are

Armstrong

U. S. Patent No. 1,113,149
under patent applications of Radio Frequency

Musicone Regular 12

Inch cone $12. SO. Super- Musicone 16 inch

or,

Laboratories,

Inc.,

and

other patents issued and
pending.

is

GROSLEY MUSIGONES
The announcement of the
new Super-Musicone is

licensed under

dial control sacrificed selec-

By means

of the Acuminators, very
accomplished where the reception from local stations spreads broadly over
the dial. Under average conditions, when once
adjusted, these acuminators do not have to
be touched again.

tivity.

cone $14.75. Musiconsole with built in Musicone $32.00.
Crosley Mitsicones are manvfactitred under basic
patents issued and pending, controlled by Croaley.

With the Graphic
Station Selector,
Stations from one
end of the wave
band to the other,
are easily brought
in at all times

IN

THE SAME

PLACE

BETTER.

Write

Dept.

20

CROSLEY

RADIO

CORPORATION,

Tested and approved by RADIO BROADCAST
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The Radio Broadcast

BURGESS
RADIO BATTERIES
Win

Aga in

SHEETS
TNQUIRI ES

sent to the Questions and Answers department of RADIO BROADCAST have until recently
"
been answered either by letter or in
The latter department has now been discontinued,
Tbe Grid."
and all questions addressed to our technical service department are now answered by mail. In place of
"
"The Grid, we present herewith a series of Laboratory Information Sheets. These sheets contain much
"
the same type of information as has appeared in
The Grid," but we believe that the change in the

^

method of presentation and

RADIO BROADCAST of much

in the sheets, will

the itider scope of the information
greater interest to our readers.

make

this

section of

The Laboratory Information Sheets cover a wide range of information of value to the experimenter, and
they are so arranged that they may be cut from the magazine and preserved for constant reference. We
suggest that the series of Sheets appearing in each issue be cut out with a ra^or blade and pasted on filing
The cards should be arranged in numerical order. Several times during the
cards, or in a note book.
year,

an index

to all sheets

Those who wish

previously printed will appear in this department.

"
The Grid," are requested to send
of the service formerly supplied by
Technical Information Service of the Laboratory, using the coupon which appears

to avail themselves

their questions to the

on page 440 of this

issue.

The June, July, and August issues of RADIO BROADCAST, in which appeared
may still be obtained from the Subscription Department of Double-

the first few sets of Laboratory Sheets,

day, Page &?

Company.
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Modulation
THE HEISING METHOD

'T'HE

The

illustration pictures the take-off of the winning
and in the insert is the radio equipment carried,

flight

(Burgess 'A', 'B'
electrical

and 'C'

Batteries furnished the

energy to operate the

set.)

When the Goodyear III won the right
to represent the United States at Belgium, Burgess Radio Batteries supplied
the electrical energy for the operation
of the balloon's radio equipment.
Almost every day from somewhere
in the world news comes to us of new

process of impressing audio frequency
*
current on the radio frequency output of a transmitter is called "modulation."
The simplest case of modulation occurs when a
pure note of single frequency, such as is produced
by a tuning fork, is transmitted. If the tuning fork
is struck and is placed near the microphone, the sound
produced by the fork will be transmitted by the microphone to the radio transmitter. These audio-frequency currents will cause the radio- frequency wave
to vary in amplitude and also in frequency. If the
radio wave'without any modulation had a frequency
of 500,000 cycles, and a 1000-cycle note was produced
by the tuning fork, the radio- frequency wave would
change in frequency and would be composed of three
frequencies; one equal to the original frequency of
500,000 cycles, another equal to 499,000 cycles;
and another equal to 501,000 cycles.
These latter two frequencies are equal, respectively, (1.) to the difference between the original, or
carrier frequency, and the audio frequency, and (2.)
the sum of the carrier and audio frequency.
In
actual transmission, we are not dealing with a
single 1000-cycle note but are dealing with the entire band of frequencies between approximately
50 and 5000 cycles, so that all of these various frequencies are impressed on the carrier wave during

modulation.

The most common method of modulation used
by broadcasting stations is the Heising method,

and it is shown in its elementary form in the
diagram on laboratory Sheet No. 26. Here tube
No. 1 is the oscillator, and No. 2 the modulator.

Choke coil L is sometimes called the Heising choke.
The oscillatory circuit is the familiar Hartley type
using an inductively coupled antenna coil.
The voice signals are impressed on the grid of the
modulator tube as is shown in the diagram. Actually, between the microphone and the modulator
tube, it would be necessary to use several stages of
additional
These audio signals
amplification.
impressed on the modulator cause its plate current
to vary and produce a corresponding plate-current
variation in the oscillator tube.
The total current supplied to the circuit by the
battery supply, marked B on the diagram, does not
vary appreciably as the modulation is impressed
on the grid of the modulator tube No. 2, due to the
fact that the choke coil has a very high inductance
and, therefore, offers considerable impedance to any
variation in the current flowing through it. This
Heising choke coil is an essential part of a radio
transmitter using this type of modulation.
If a radio wave is completely modulated, the
power transmitted will be about one and a half
times as much as an unmodulated wave having
the same average current. However, in ordinary
broadcasting, it is not advisable to completely
modulate the carrier and, therefore, it can be said
that the power transmitted when the wave is being
modulated is about the same as the power transmitted when the wave is not being modulated.

Burgess adventures.
And that Burgess Batteries have con*
tributed their bit in so many interesting
events of sport, commerce and science reflects the esteem in which they are held.

"Ask

Any Radio Engineer"

Your own radio dealer down the street
sells Burgess Batteries. He probably
sells the

famous Burgess

Flashlights, too.

No, 26

The

exclusively to the following:

GENERAL SALES OFFICE: CHICAGO
Canadian Factories and Offices:
Niagara Falls and Winnipeg

MODULATION: Vacuum tubes

are used in this
connection in all the large radio broadcasting
world.
Modulation
stations throughout the
can be defined as the process of varying the
amplitude of the transmitted radio waves in
accordance with the variations of air pressure

that constitute the voice or music.

The

September, 1926

Tube

Three-Electrode

VARIOUS FUNCTIONS
HTHE three-electrode tube can be used in a great
'
many ways, but its use in connection with
radio transmission and reception is confined almost
ITS

1

BURGESS BATTERY COMPANY

RADIO BROADCAST Laboratory Information Sheet

an amplifier, the ordinary type giving
an output voltage about seven times greater
than the input voltage. The tube may function
in conjunction with a transformer, in which case
an even greater overall amplification is obtained.
5 OSCILLATION: The production of high-frequency
currents.
At
the
transmitting
alternating
itself is

actual

process of modulating the power of a high-power
station, in general, requires considerable essential
However, modulation can
auxiliary apparatus.
be accomplished using a single circuit such as

that shown in the accompanying diagram, where
tube No. 2 is the modulator. A careful analysis
of modulation appears on Sheet No. 25.
2. DETECTION
(also called RECTIFICATION and
DEMODULATION): This is the process of converting modulated radio-frequency alternating currents into direct currents varying in strength in
accordance with the original voice or music.
The process of neutralizing
3. REGENERATION:
some of the unavoidable resistance in the receivcircuits,
ing
resulting in greater currents being
produced by the incoming waves.
4. AMPLIFICATION: Increasing the energy of either
radio- or audio- (voice and music) frequency currents,

without changing their form.

The tube

Tested and approved by RADIO BROADCAST

stations it is high frequency current flowing in
the antenna that radiates energy in the form of
electromagnetic waves (in this case, radio
Tube No. 1 is an oscillator n the
waves)
.

diagram shown.

i
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H5

M/ "How Far?
vWHowManySlalions?
is now the

pertinent question ofradio

magic in radio is over. No longer
mystified by programs from far off
cities.
No longer do we spend whole evenings in
dial fishing for all the stations we can get just
for the sake of boasting a long list of call letters.
Today we are in a new era of radio one of
quality reproduction. Broadcast listeners everywhere are demanding above all else reception that
is natural.
spell of

THE
are we

your dealer or
write for this /ot

your radio customers have not yet modernized their receiving sets, by the improved type of
If

/ your dealer o
\writeforlfiisfolder

loudspeaker, better transformers, "B" voltage
supply units and power amplifiers, they cannot
appreciate what clear, sweet-toned music athrob

with human expression is in store for them.
This is going to be a big year for TONE QUALITY. Be prepared to sell your customers devices

TONE

that improve
QUALITY. Show them
the new General Radio "B"eliminator and Power
Amplifier kits, that can easily be assembled in
a single evening.
Tell them about the new type
285D transformer, and type 387 Speaker Filter.
Ask your distributor or write us for full information on these new General Radio products.

GENERAL RADIO CO.

Cambridge, Mass.

The Type 387

The Type 285-D

Speaker

Audio Transformer

Filter

adapts the impedance of
the amplifier to the Western Electric and other
cone speakers of similar

has a high impedance to
match the output of the
new 200-A detector tube.
When used in the first
stage of audio amplification following the 200-A
the 285-D produces a
very marked improvement in tone quality.

design and quality so
that unusual purity of
tone is produced. It has

a very wide frequency
range.

Price $6.00

the Panels ofBetter Biult Sets

it Tested

and approved by RADIO BROADCAST
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A Voltmeter Made From a Milliammeter
CALCULATING THE NECESSARY RESISTANCE

TN THE
1

course of their experiments, most home
constructors acquire one or more d. c. milliammeters for use in measuring the plate current of
tubes.
These instruments are comparatively cheap
and are essential in making general tests on radio
-

parts.

Another very useful instrument is the d. c. voltmeter for use in measuring the voltage of all kinds
of batteries and line supply devices.
It is possible
to make up a very useful and fairly accurate voltmeter using a milliammeter and a good fixed resistance, and thereby make unnecessary the purchase
of a voltmeter. Actually, a voltmeter consists of a
sensitive milliammeter in series with a high resistance.
In calibrating, such a meter, in series with
the resistance, is placed across known voltages, and
its scale marked off in volts instead of milliamperes.
Suppose we have a meter with a full-scale reading
of 2 milliamperes (.002 amperes), and we want to
use it as a voltmeter for use on line supply devices
which supply voltages up to 200. To determine
the required resistance necessary in series with the
meter, we divide 200 by .002, and the quotient,
If we
100,000, is the required resistance in ohms.
place the milliammeter in series with the 100,000ohm resistance across an unknown voltage, as
shown in the diagram, the needle will deflect an
amount proportional to the voltage.
have

We

made our voltmeter so that if the meter reads 2
Now, if the meter
milliami>eres the voltage is 200.
reads 1 i milliamperes, the voltage is 150; if it reads
1 milliampere, the voltage is 100, etc.
It is not always possible to obtain accurate resistance units so that it is, in general, wise to calibrate the voltmeter so as to allow for errors in the
fixed resistance.
On Sheet No. 28 is given information regarding the calibration of a home-made
100,000 ofim resistant

WWVWV

i

Unknown
Voltage

voltmeter, and if the calibration is done carefully, it
should be possible to obtain readings which will be
accurate within a few per cent. For rough measurements, no calibration is necessary since, if good fixed
resistances capable of passing several milliamperes
are purchased, their marked resistance value can lie
depended upon within about ten per cent., and usually the per centage error will be even less than this.

Tht
AmerTran DC Luxe

No. 28

Approaching the Ideal
'T^HE AmerTran De Luxe

Calibrating a

J. now makes possible a
transformer coupled amplifier
which excels all other form of

human

is the maximum voltage it is desired to
read, I is the full scale reading of the meter in milliamperes, and R the unknown resistance.

to compensate

No. 29

Power Transformer and the Amer
Choke, both ideally constructed for
the type of audio amplifier required.
The Power Transf9rmer also has filament supply windings for the power
tube, and supplies sufficient plate

the

7

fixed
100

4567
MILLIAMPERES
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ux-213

uv-876

This is a full-wave rectifier for use with line
supply devices. Its filament voltage is 5, and it

a ballast tube and when correctly conin a circuit it functions to maintain constant
current.
It has a current rating of 1.7 amperes,
and the voltage drop is -10 to 60 volts. This tube
is designed for use on units using 105 to 125 volts
supply at from 50 to 75 cycles.

takes a filament current of 2 amperes at this voltage.
of the a.c. input voltage is
(effective value), and the maximum rectified current the tube can deliver is 65 milliamperes.

The maximum value

$10.00

220 volts

10.00
5.00
5.00
18.00
6.00
7.50

This
nected

is

uv-886

UX-216-B

practically the same as the model
uv-876 except that it is for use on from 40- to 45current.
It has a current rating of 2.05
cycle
amperes, and the voltage drop is from 40 to 60

This tube

This tube is a half-wave rectifier for use in line
supply circuits. Its filament voltage is 7.5, and
current is 1 .25 amperes. The maximum value ot the
a.c. input voltage is 550 volts (effective vr.lue).
The maximum rectified current is 65 milliami>ercs.

10.00

Write to-day for interesting free book"Improving the Audio Amplifier"
and other data on the subject of
let

UX-874

Co.

Emmet Street
Newark, N. J.
AmerTran Products Are Sold Only at
Authorized AmerTran Dealers

178

Transformer Builders for
Over Twenty-Five Years
-

This tube is used as a voltage regulator and, when
correctly connected in a circuit, it functions to
maintain a constant voltage. The voltage drop is
W) volts d.c., and the starting voltage is 125 volts
d.c.
The maximum current is 50 milliamperrs d c
The positive lead is connected to the rod and the
negative lead connects to the cylinder. This tube
is usi rl in the line
supply device manufactured by
the Radio Corjx)ration of America and also in their

Model

10-1

loud speaker.

Toted and approved by RADIO BROADCAST

is

volts.

uv-877
a protective tube, and is used in the B
re-rivers to prevent damage
battery circuits of
to tulx's or wiring, if the 1J batteries are accidentally
hhort-circiiited.
The volume drop across half the
filament is 2.5 volls at U> milhainperes d.c., and
nsrs to -15 volts at {>() milliamperes d.c. Across
the entire filament, the voltage drop at 20 milliamvolts.
With 90 milliamperes flowing
peres is
through it. the voltage drop is <M) volls. From
llu-M- figuirs it is evident lhat, if the B batteries
are accxlrnialiy short-circuited, practically all the
voltage will be consumed by this lube, and the
current definitely limited to a safe value.

This

better radio.

AMERICAN TRANSFORMER

in

200

Tubes: Miscellaneous

current, after rectification, for the
operation of the set.

.

any inaccuracy

If no voltmeter is available whereby
the applied voltages for calibrating purposes can
be measured, it will be possible to use new B
Batteries, since the marked voltages will then be
quite dependable. First 22 J volts could be placed
across the combination and the meter reading taken,
then 45 volts, etc., until several points are obtained.

units of the finest type especially
adapted to the -use of the new 7J
volt power tubes in the last audio
These are the AmerTran
stage.

.

for

resistance.

Company is now offering two

.

It is desired

The calibration is performed by placing the fixed
resistance and meter across different known voltages and plotting a curve showing the deflection of
the meter for different values of voltage.
By making such a calibration, it will be possible

For economical, simple power operation of the set the American Trans-

.

400

to read 500 volts using a 10milliampere meter.
5
* 1000
= 50,000 ohms.
Then R =

1.

is

AmerTran De Luxe, 1st Stage
AmerTran De Luxe, 2nd Stage
AmerTran AF-7 (' J-l)
AmerTran AF-6 (5-1)
AmerTran Power Trans. PF-52
AmerChoke Type 854
AmerTran Resiator Type 400
AmerTran Heater Transformer
Type H-28 (for A. C. Tubes)

500

Examples:

the result
of twenty-five years' experience in
transformer building, and beyond all
question sets an entirely new standard of audio amplification.

former

It will not be necessary to calibrate the full scale
of the meter since the calibration will be a straight
line.
The abscissa, or horizontal axis, of the
curve should be plotted in milliampere deflections,
and the ordinate, or vertical axis, should be plotted
in the corresponding voltages.
Such a curve is
illustrated on this Sheet.

where E

ear.

The AmerTran De Luxe

No. 27 were given

regarding the construction of a simple
voltmeter from a milliammeter. Information is
given here for the calibration of such a meter.
First determine the required resistance in series
with the milliammeter by the following formula:
EX 1000
R =

amplifiers.
us d in connection with the
better loudspeakers of the C9ne
type and the new tubes permitting
the use of higher plate voltages in
the last stage to prevent overloading, this new transformer provides
faithful reproduction over the entire
audible range.
It so closely approaches perfection that further developments cannot be noticeable to
the

Home-Made Voltmeter

PLOTTING THE CURVE
(~)N LABORATORY Sheet
^
data

When

September, 1926
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can cut your
battery costs in half. Just

Perhaps you,

"B"

417

too,

follow the chart.

It gives

you

the secret of'B" battery economy.

No. 768

Or

No. 770

NO. 772

No.486

i f
f more

ff)

/I
Portable

THOUSANDS

of people have
the discovery that
Eveready "B" Batteries,
when used in the proper size,
and on sets equipped with a
"C" battery*, are a most
economical, reliable and
satisfactory source of radio

Use the Heavy-Duty
"B" Batteries, either No.

small.

770 or the even longerlived Eveready Layer-

illustrated,

current.

These

made

Here

"B"

the secret of

is

battery economy,

reliability

and satisfaction:

bill

No .486.

Use Jon the

average of 2 hours daily,
these will last 8
or longer.

months

figures are based on
the average use of receivers,

which a country-wide survey
has shown to be two hours
throughout the year.
you listen longer, of course,
your batteries will have a
somewhat shorter life, and if
you listen less, they will last
daily

On all

but single tube sets
-Connect a "C" bat-

If

tery*. The length of service given below is based
on its use.

to

tubes
Use
Eveready No. 772. Listening in on the average
of 2 hours daily, it will
last a year or more.
1

On

3

to

4 or

more

demands made upon them by

:

out

it.

It

is

wasteful

Radio

sets

mav

easily be

by any competent radio service
permit the use of a "C" battery.

changed

man

to

prac-

poses. There is an Eveready
Radio Battery for every radio
use. To learn more about the
entire Eveready line, write
for the booklet, "Choosing
and Using the Right Radio
Batteries," which we will be
glad to send you on request.
There is an Eveready dealer

nearby.

NATIONAL CARBON
New York

EVEREADY
Radio Batteries
they last longer

CO., INC.
San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night means Eveready Hour
8 P. M., Eastern Standard Time,

*

A

*NOTE
"C" battery greatly increases
the life of your "13" batteries and gives
a quality of reception unobtainable with-

fit

other types for special pur-

when

your receiver.

which

tically all the receivers in use,
we also make a number of

they are correctly
matched in capacity to the

tubes-

chart.

Manufactured and guaranteed by

Evereadys give you their
remarkable service to the full
only

batteries that are too

Follow the

In addition to the batteries

longer.

On

buy
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Used by

RADIO BROADCAST
in the

Impedance Coupled

Browning-Drake

Hookup
was really surprised
ment I was able to get."
"I
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Measuring the Output Voltage of a Line Supply Device
REQUIREMENTS OF A SUITABLE METER
care must be taken in measur(CONSIDERABLE
^-'
ing the output voltage of a line supply device if
an accurate reading is to be obtained. The output
voltage of such devices depends to a great extent
upon the current being drawn from them, and if
any considerable amount of current is also drawn by
the voltmeter which is used in determining the output voltage, the reading will not be accurate and
cannot be used.
Also, if true results are to be obtained, the output voltages must be measured when the instrument
is connected to the receiver
and a normal load is
being drawn from it. since, if these conditions do not
exist at the time of the test, the voltage read with th
voltmeter will be considerably higher than would
actually be applied to a receiver during operation. A
reading taken without any load on the line supply
device will sometimes be 100 volts higher than the
reading taken with load.
The voltmeter used to measure the output voltage
must have a very high resistance in order to prevent
On Shtet
large currents from (lowing through it.
No. 27 is given information regarding the construction of a home-made voltmeter which can be
used.
It is also possible to purchase suitable units for
use in measuring the output of B eliminators.
In

any event, the voltage cannot be at all accurately
read if one of the cheaper low -resistance type of
meter is used.
A numerical example might make more evident the
errors which will be intrcxluced in the reading, if the
As an example,
incorrect type of voltmeter is used.
suppose that we desire to measure the output voltage of a Raytheon B line supply device such as was
described in the December, 1925, RADIO BROADCAST.
If the receiver was drawing from the eliminator 20
milliamperes, the output voltage would be about
120 volts.
However, if this output was measured
with a low resistance meter, itself drawing about 20
milliamperes, the voltage read would be 75, an actual
error of 38 per cent.
However, if a high-resistance
meter is used, such as is described on Laboratory
about
2 milliamperes will be reSheet No. 27, only
quired by the voltmeter, and then the voltage read
would be practically the same as the actual voltage,
and a truer indication of the voltage being supplied
to the set would be obtained.
The care which is necessary in measuring the out.

,

put voltages of B line supply devices is not necessary
in measuring B batteries, since a drain of 20 or 30
milliamperes will make very little change in the
voltage of a B battery. Therefore, it becomes possible to read the voltages of these units with an ordinary voltmeter whether it have a low resistance or
not.

at the fine adjust-

GLENN H. BROWNING
also specified by

No. 31

GERALD M. BEST
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are several points in a receiver where
*
distortion can occur.
In the first place, if the
radio- frequency amplifier or detector circuits are
tuned too sharply, distortion will occur due to the
fact that the side bands of the radio frequency
waves which carry the voice or music will not be
equally transmitted by the tuned circuit, and in
this way unequal amplification is obtained.
If a grid leak and condenser system of detection
is used, it is not at all impossible to overload the
detector tube on strong local stations.
If this occurs, the various frequencies will not be properly
amplified by the detector tube and serious distortion will occur.
For real quality on local stations,
a C battery detector is advisable since it can handle
comparatively larger amounts of signal strength
without overloading.
Distortion can occur in the audio frequency

To prevent this, good transformers
be employed, if this form of coupling is
and a C-battery bias should always be placed

amplifier.

should

Results in easier tuning, more distance,
volume and clarity greater stability.

"W

A slight turn obtains correct
1^
tu h e oscillation on all tuned radio
Neutrodyne. Roberts two tube
frequency circuits.
Brown ing-Dra Ice, McMurdo Silver's Knockout, etc.
capacity range \ to 20 micro-micro farads.

Mnrlol
IVIUUCI

used,

begin to oscillate, sometimes at inaudible
frequencies and sometimes at audible frequencies.
If the oscillation is audible it can be fairly rasily
checked up and corrected, but if it is inaudible, il
is sometimes quite a while before we realize just
what the trouble is. The only practical method
that can be used to dettct these inaudible oscillations, is to place a milhammeter in the plateAfter
circuit of the tube of the suspected circuit.
putting this meter in the plate circuit, the input
to the tube is short-circuited (if a transformercoupled amplifier is used, a lead would be connected between the
post and the K post on the
transformer) and no change should take place in
If a change
the reading of the plate mijliammeter.
in the reading does occur, it is a fairly good indicaOf course, durtion that the circuit is oscillating.
ing this test, no signals whatsoever should be received.
The final point at which distortion might occur is
In order to obtain
in the reproducing device.
best reproduction from a cone speaker, it is necesin the output stage,
to
use
a
tube
sary
semi-power
It is
with sufficient voltage to prevent overloading.
also essential that the impedance of the loud speaker
be fairly closely matched with the plate impedance
If any discrepancy between the
of theoutput tube.
two impedances does exist, the tube should be prefof
a
lower
erably
impedance than the speaker.

will

'T'HERE

on the grids of

all the audio amplifiers in order to
prevent the tubes from overloading. If overloading
does occur, the peaks of the voice waves will be
cut off, and serious distortion results. Also, if the
wiring of the audio amplifier is rather poorly done,
it is not at all impossible that the audio amplifier

G

Price $\.QQ
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Matching Tube and Loud Speaker Impedances

circuits,

filter

with grid clips obtains the proper Kr id capacity on Cockaday
and intermediate frequency tuning in

heterodyne and positive grid bias

in all sets.

acity range:

Model G-i
Model G-s
Model G-io

.00002 to .0001
to .0005
.0001
.0663 to .001
Price 1.50

Cap-

it

efficiency.

Regarding the first point, if a low-impedance cone
speaker is used with a high-impedance tube, such as
the 201 -A, the low frequencies will IK? lost and undue
prominence will be given to the high frequencies.
In order to eliminate this drawback, and at the
same time mane it possible to obtain a considerably
greater amount of undistorted power, the new type
112 and 171 lubes have been developed; both of
ihesr have quite a low plate impedance.
The
characterist ics of these two tubes were pi n c<
on Laboratory Sheets Nos. 7 and 12 respec lively.
Hy the use of" such lulx-s. the frequency distortion
(produced when a high-impedance output tube is
used) is practically eliminated.
When we use a low-impedance tube and thereby
better the quality
of our receiver, we at the
output
same time increase the efficiency with which the
power developed by ihe tube is delivered to the
loud speaker.
Maximum power will be delivered

down with your thumb,

insert wire,

wire

is

remove pressure and

firmly held,

Releases inPrice ijc

stantly.

Puh Pot

Panel permanently

in white on black insulatIn box including soling strip.
deiing lugs, raising bushings and

marked

screws for mounting

i

etc.

Price $1.50

X-L Radio Laboratories CHICAGO,

when its impedance is equal to the
tube impedance, so that, for best results, the loud
speaker impedance al a medium frequency, say
UXX) cycles, should match fairly well Ihe output

to the oulput

the impedance of the output tube with the impedance of the loud speaker. This fact is important
from two standpoints; lirst, from the standpoint of
quality and, secondly, from the standpoint of

MFD
MFD
MFD

X-L PUSH POST
Push

THE USE OF AN OUTPUT TRANSFORMER

TV/fANY recent articles dealing with quality amiVA plincation have stressed the point
tliat an
endeavor should be made to approximately match

i

ILL.

Tested and approved by RADIO BROADCAST

1

impedance of the tube.
A simple method whereby tubes and loud speakers of different impedances may be used together,
is by the inclusion in the circuit of a suitable output
transformer, several of which are now on the market.
When this plan is resorted to, it is necessary
for the impedance of the transformer primary to
approximately match that of the tube. The secondary should have an impedance similar to that of the
loud speaker.
In this way, it Iwromes possible to

use a low-impedance speaker with a high-impedance
tube, although it is not particularly advisable since
the high- imped a nee tubes are not capable of
handling any great amount of power and will very
likely overload, if they are used to supply a loud
speaker.
If a semi-power tube is used in the output, it is
not generally advisable to connect the loud speaker
directly into the plate circuit of the tube since, if this
is done, the d. c. plate current will pass through
the loud speaker windings and will harm the magIn order to
nets used in the loud-sj>eaker unit.
eliminate the d. c. from the loud sjx-aker windings,
either an output transformer or a combination of a
choke and condenser should be used.

RADIO BROADCAST ADVERTISER
>vOUBLE the
pleasure
L-S to be gotten from

<fT"

your receiving set with the

7>rnell
"

Voltage Supply
(B Battery Eliminator^

Vastly better and richer tone,
greatly increased volume and
distance, a constant and even
flow of power, are some of
its many advantages.

And

it

is

an actual

money saver also as compared with the use of
batteries.

B Battery with its con"run-down" and other objectionable features, has
long been appreciated but it has remained for Cornell engineers
to solve the problems in the best, most simple and most truly
scientific manner, in the new Cornell Voltage supply.
Price Type "B" complete in handIf your dealer cannot
supply you,
desirability of eliminating the

stant

somely finished case (with Raytheon
Tube and necessary cord and plug),
ready for use with practically any re-

ceiving set, containing from 1 to 10
tubes, variable radio frequency voltage from 50 to 150 volts (audio amplifier voltage from 100 to 180 volts)

and any speaker

....

T<
i

of the Rockies

and on

receipt of price

we

send the instrument you select,
carefully packed express prepaid.
Full descriptive circular will also be
mailed on request with name of nearwill

est dealer.

....

$39.50.
Type CB is similar to type B but with
the addition of variable C Voltago
Supply, giving from one to fifty
volts, C voltage
$49.00.
West

write us

CORNELL ELECTRIC

MANUFACTURING CORP.
General Officest

New

135 East 58th

add $1.90

Street,
Cor. Lexington Avenue

York

LJCOilSTS ~~ dealers.
T-v

1

TheCornellVoltageSupplyissoIdonlythroughautriorizedCornell
If you feel you can qualify, send
money order for a sample
and write today for full information.

Voltage Supply
"B "BatteryEliminator
Tested and approved by Raytheon
Laboratory
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:

Now,

HAVE FOUND

I

A

Department for the Exchange of Ideas and Suggestions of Value to the Radio Constructor and Operator
department are welcome and those used will be
from two to ten dollars each. A pri^e
of twenty-five dollars is given for the best idea used daring each three-month
The pri^e winner for the last period is announced in the August
period.
to this

paid for at the usual
CONTRIBUTIONS

rates, that is,

RADIO BROADCAST. Manuscripts intended for this department should not exceed
three hundred words in length, and should be typewritten.
Little

about

consideration can be given to manuscripts not typewritten.
Envelopes should
be addressed to this department, RADIO BROADCAST, Garden City, New York.

A NEW PRIMARY
DRAKE

Control

FOR THE

BROWNINGTRANSFORMER

R. F.

N ACCOUNT

Volume
with this

Modulator

of its extraordinarily
high efficiency, the Browning-Drake
circuit has won much favor with
radio fans; especially since the construction
of this type of set is simple and straightforward.
The only difficulty I came across when
building the coils for my first receiver of
this kind was in the construction of the
former for the primary of the r. f. transformer.
This primary is wound in a nar-

mark
these

the holes with a center punch.
Drill
holes before proceeding with the

marking.

Draw the outer circle X in Fig. 2,
with a diameter equivalent to the inside
diameter of the cylindrical tube and mark
the width of the arms on this circle.
This
width may be about |".
From the points

A and

B,

draw tangents

to the small holes

drilled previously.
Using a sharp new

hacksaw blade, cut
the form along the lines marked.
Some care must be exercised during this
operation or the hard rubber sheet may

out

The cutting is made much easier if
the sheet is clamped in a vise.
The sheet of paper which had been
pasted to the hard rubber sheet is now
washed off with warm water and the coil
split.

,

Plug

Primary Winding

Cut fro
hard rubber shee

form

Finish it by
throughly dried.
all over with a little machine
oil and polishing it with the finest sandpaper you can lay your hands on.
It only remains to slot the arms of the
form for the primary winding. Again
it is clamped in the vise, with the
top of the
arm just projecting. To prevent it being
marked by the jaws of the vise, place a
thin smooth board on each side of the
hard rubber form before clamping it.
The slot should be about iV' wide. A

"V\ T"ITH your radio set
operating under
full power, you can now
regulate tone and volume

VV

to

suit

your mood, by

simply turning the knob
on this Centralab Mod'
ulator

Replaces
ordinary loudspeaker
Provides perfect
plug.
Plug!

control of volume from a
whisper to maximum,

touching the
tuning dials or rheostat.
Cuts down powerful local
stations, and brings
through programs sweet

without

and

clear

improves
ception wonderfully!

re'

$1.50 at your radio dealer's
or sent direct if he can

not supply you.

Write

for

and
controls.

literature describing this

other

Centralab

Central Radio
Laboratories
22 Keefe Ave., Milwaukee, Wis

is

rubbing

Cut away as shown

v 3 Tube
FIG.

for

Secondary

it

I

row groove, and a turned form made of

wood or hard rubber
Having no lathe,

is

generally specified.
experimental forms consisting of three cardboard
discs.
Two of these were cut just large
enough to go into the coil former with
slight pressure, the third was about iV
less in diameter.
The three discs were
cemented together with their centers
coinciding.

Quite

made some

I

a

useful

form

was

the result, but for the finished set, something better was desired.
Having some small pieces of /" hard

rubber

in

finally

evolved

shown

my

junk box

the

the

I

set to

new low

work and
loss

form

sketches
It is merely a starFigs, i, 2, and j.
shaped pattern with eight arms. The
top ends of the arms are slotted to take the
in

accompanying

primary winding (as shown in Fig. i.)
The tube used as a form for the secondary winding had an outer diameter of three
inches; the form for the primary was filed
and sandpapered down until the arms
made a good fit within the outer, larger,
tube.

To mark out

this form, paste a piece of

drawing paper over the piece of hard rubber selected.
Draw the center lines, and
divide each ninety-degree section formed
bv these center lines into four equal parts,
as indicated in Fig. 2.
Next draw the
pitch circle for the \" diameter holes, and

Toted and approved bv RADIO BROADCAST
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oAnnouncing the new
Balkite Light Socket

The New Balkite Charger
MODEL J has two charging rates. A

low trickle charge

rate and a high rate
for rapid charging. Can thus be used
either as a trickle or as a high rate
charger. Noiseless. Large water capacity. Rates: with 6-vo"t battery* 2.5
and .5 amperes: with 4-volt battery, .8
and .2 amperes. Special model for 2540 cycles. Price $ 19.50. West of Rock-

ies

Radio Power Units
A

new Balkite Charger with both trickle and
high charging rates. Three new Balkite "BV
including the new popular priced Balkite

$20.

W

"B"tion
Balkite Trickle

MODEL K. With

at $27.50.

with the

Charger

6-volt

421

The new Balkite Combina-

"A"

battery

it

matic power to both

"A" batteries

can be left on continuous or trickle
charge thus automatically keeping the
battery at full power. With 4-volt batteries can be used as an intermittent

furnishes auto-

circuits.

Now

you can operate your radio set from the light socket.
Merely by adding the new Balkite Radio Power Units either

charger. Or as a trickle charger if a resistance is added. Charging rate about
.5 amperes. Over 200,000 in use. Price

$1O. West of Rockies $10.50.

by adding a Balkite Charger and Balkite "B," or by adding the
new Balkite Combination Radio Power Unit.
In either case the result

is

same

the

light socket operation,

maximum convenience, and smooth silent power.
Balkite Light Socket
is

It

always exactly what is
It is permanent. Balkite Radio Power Units

never low and never runs down, but

required by the set.

A New Balkite "B"at #27.50

Power is noiseless. There is no hum.
is

permanent pieces of equipment. They employ no bulbs, and
have nothing to replace or renew. They cannot deteriorate from
are

Balkite "B" eliminates "B" batteries
and supplies "B" current from the
light socket. Noiseless. Permanent.
Employs no tubes and requires no replacements. Three new models. Balkite
"B"-W at $27-50 for sets of 5 tubes
or less requiring 67 to 9O volts. Balkite
**B"-X for sets of 8 tubes or less; capacity 3O milliamperes at 135 volts
$42. Balkite "B"-Y, for any radio set;
capacity 40 milliamperes at 15O volts
$69.

either use or disuse.

Other than a

hold current their first cost

is

negligible

the last.

amount

of house-

With sets of high current

requirements their use is highly desirable for the saving alone.

They require no changes in your set.
Over 600,000 radio receivers one

of every ten

are

al-

ready Balkite equipped. Equip yours with Balkite and convert
it into a light socket receiver. Know the pleasure of owning a
set

always ready to operate at

full

power.

EmSfEf
Balkite Combination
When connected to your "A" battery

Balkite

supplies automatic power to both "A"
and "B"circuits. Controlled by the filament switch on your set. Entirely automatic in operation. Can be put e->her
near the set or in a remote location.
Will
serve^any set now using either 4
or 6-volt "A" batteries and requiring

not more than 30 milliamperes at 135
volts of "B" current
prac ically all
sets of up to 8 tubes. Price $b9.50.
All Bulkite Radio

Power units operate

from 110-120 volt AC current with
models for both 60 and 50 cycles. Prices

Manufactured by

are higher in Canada,

FANSTEEL PRODUCTS COMPANY,

INC.,

NORTH CHICAGO, ILLINOIS

.A.
Sale Licensees in the United

Kingdom: Messrs. Radio

Accessories Ltd., 9-13

Tested and approved by RADIO BROADCAST
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hacksaw blade

fine

will

cut a slot of just

The depth of the slot will
be &", or more, according to the

this width.

have to
gauge of wire used for the primary winding.
To take the ends of this winding, fit two
small terminals near the center of the
form.
say small intentionally, for even
slight amounts of metal within the field of
a coil tend to reduce its efficiency. These
terminals are very convenient, since connections to the bus bar leads can now be
made with short lengths of flexible wire,
and the primary can be removed without
having to undo a soldered joint.

ANEW
BIGGER

and

I

Bradleyohm
for

B-Eliminators

both the brace and angle.
It is well to
keep the unit high on the panel, allowing
just enough room for the rheostat knobs
to clear the cabinet easily.
This unit will fit perfectly over the an-

tenna and secondary coils in the Roberts
receiver.
For a slanting panel it is advisable to bend the angles so that the subpanel is parallel to the base board. The
unit allows easy adjustment of rheostats,
and makes possible the simplification of the
panel on any set where the rheostat adjustment, once determined, has little or no
effect on the operation of the set.
L.

D. SAUER,
Dayton, Ohio.

SIMPLIFIED BATTERY

THROW-OVER

Secondary Winding

3*Tube for
Secondary

rrreYvrYTjorrjornGfinQao

A

SWITCH
Slot with

layout in Fig. 5 permits, by a
simple twist of the wrist, as it were,
the connection of the storage battery
to the set or to the charger, as may be
desired.
The old "clip and plug" process
has been discarded, and in its stead a doublepole double-throw switch, with permanent
wiring, has been substituted. This hook-up
can be used for panel or wall mounting, or
may be used inside a radio table or cabinet.
This,
believe, to be an improvement
over the hook-up contained in the Apri,
RADIO BROADCAST inasmuch as a two-blade
knife switch is substituted for the threeblade switch; furthermore, the necessity
for the extra long contact connecting the
charger to the line supply (which type of

Primary

THE

Winding

Announcing the

C.

L of

form'

I

Bradleyohm-E
Perfect Adjustable Resistor for B'Eliminators

rapid development
THE
of B-Eliminators for
radio receivers has created a
growing demand for an
adjustable resistor of high
resistance to regulate the
plate voltages to the radio set.

Bradleyohm-E isanew,large

FIG. 3

The form is wound as usual, the greater
part of the wire lying exposed between the
arms, and therefore we are justified in calling the coil a low loss one.

type is really far more difficult to describe
than to make, the one shown in the illustrations being
less

If you

are building a B-Elim-

be sure

to ask your
dealer for Bradleyohm-E of
correct range and you will
be assured of complete satisfaction regardless of the

inator,

in

C. A. OLDROYD,
Barrow-in-Furness, England.

capacity and ample range for
B-Eliminator service. It is
made in several ranges for
circuits.

made and wound completely

than two hours.

size Bradleyohm of increased

various types of

To Set

So far as efficiency is concerned, it will
be found that a coil made in this manner
compares very favorably with coils made
to the standard design.
A form of this

A

RHEOSTAT SUB-PANEL FOR THE
ROBERTS RECEIVER

SIMPLE method

of eliminating
the rheostat knobs from the panel
front on the Roberts receiver, is
shown in the accompanying Fig. 4.
It consists of a sub-panel, SP, about 2 x
4! inches, on which are mounted the

A

length of time your B-Eliminator is in service.
Mail the Coupon for interesting
literature on Alien-Bradley
Perfect Radio Devices

Allen-Bradley

Company

278 Greenfield Avenue
Milwaukee, Wisconsin
Please send

on

Allen-Bradley Perfect Radio Devices
including the Bradleyohm-E.

Name
Address.

.

.

FIG.

4

me your latest literature

On

sub-panel are bolted
at each end.
In order to avoid bolt heads showing on
front of the panel p, a small hole should be
drilled almost through the panel from behind and tapped for a short bolt. Then the
If a
sub-panel is screwed to the panel.
brace is used for the panel, one of the bolts
can be so arranged that it will answer for
rheostats.

this

two small brass angles, one

ft

Tested and approved by RADIO BROADCAST
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ifo

1

every*
tioter

THORDARSON
Step-up

Impedance Coupled Amplifier

Full Amplification

Improved Reception

Notes

of Weaker Stations

of Bass

Greater Clarity
on all Programs

Better

Volume Control

Impedance coupling is universally accepted as
the most perfect form of amplification from a
reproductive standpoint But the amplification
increase of the straight impedance is low.

The Thordarson Autoformer

POWER
From

Power Amplifier Supply Transformer, R-l 93
furnishes current tor both plate and filament
of the power stage
using the U. X. 210
power tube with 400
volts on the plate

and 7'j volts on the
filament.
In addition furnishes complete B-supply for
the set.
Price
$12.00
B-Hliminaror Transformer R-19J is designed
for use with the Raytheon, tube, furnishing
B voltages for the

Capable of supplying 140 volts at 40

an impedance
with a step-up ratio It combines the faithful
reproduction of the impedance with the ampliis

fication increase of the transformer, paving the
way for the release of the deeper tones with

increased

volume and unrestrained

quality.

Price each

Note;

Only Thordarson makes

the

$5,00

the A. C. Line

milliamperes.
servatively

Conrated.

Wil! not heat up in
continuous service.
Price
$7.00
30

Henry Choke Coif R-196

circuits of power
B-eliminators operating
from the house lighting
current.
D. C. resistance 280 ohms. Capac70
ity
milliamperes.

filter

Price

is

used in the

amplifiers

and

S5.0O

Autoformer

THGRMRSONTransformer
ELECTRIC MANUFACTURING CO.
specialists since 1895

WORLD'S OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS
Chicago, U.S.A*

Tested and approved by RADIO BROADCAST
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LETTERS FROM READERS
Contributions from Readers on Various Subjects
of Radio Interest An Open Forum for All

wnaem
The Country's
Foremost
Radio Engineers
Have Acclaimed

METRflLIQN
STRAIGHT LINK
TUNING

SLT
Here

at last

is

the

final

ONLY

important improvements
over old type condensers
solving forever, the tuning

tally

itftf

15

set
in

set

minutes

quency,

eliminating

the

and retaining the ad'

the
vantages of each type
is a perfect tuning

result

unit

METRALIGN SLT
spreads stations so evenly
over the dial that all stations
all wave lengths can be
quickly and easily tuned in
or out and Jccurately logged,

on

FREE
We

have prepared a most
comprehensive booklet on
tuning.

It

is

written in

simple language and tells all
you want to know about
condense's.
Write for a

copy to-day.

General

Instrument
Corp.

we

SIR:
list of broadcasting stations now
This list makes
operation in Argentina.
obsolete yours which appeared in the February

Herewith a

in

RADIO BROADCAST.
WAVELENGTH

LOCATION

Mendoza

faults

Argentina, which

RADIO BROADCAST,
Douhleday, Page & Company,
Garden City, New York.

Rosario

is the
only condenser combining
Line
Straight
Capacity,
Straight Line Wave Length
and Straight Line Fre-

in

Editor,

Rio Cuarto
Cordoba
Cordoba
Villa Maria
Cordoba

LENGTHS

of broadcasting stations

than an exhortation to be "up and doing,"

Rosa Ho

METRALIGN SLT

list

so to speak.

Rosario

SEPARATES ALL
STATIONS ON
ALL WAVE

a

as far as our America-resident
print
readers are concerned
rather as a record

Buenos Aires
Buenos Aires
Buenos Aires
Buenos Aires
Buenos Aires
Buenos Aires
Buenos Aires
Buenos Aires
Buenos Aires
Buenos Aires
Buenos Aires
San Fernando
La Plata
Santa Fe

evils of the past.
a

is

HERE
now operating

condenser

acclaimed by both amateurs
conand experts as the
denser embodying new and vi-

Makes any

Broadcasting Stations in Argentina

LOO
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You hear
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all the tones
with an

ALL-AMERICAN
TRADE MARK

Reproducer
An All-American Quality Product
A good speaker is the only kind worth having. A
poor one -will ruin otherwise good reception.
We're making a good one for you the Lorel
Reproducer; a cone type correctly balanced with
sounding-board and sounding-chamber, to give
you that purity of all tones, which you desire.
This remarkable unit combines the good features of both cone and sounding-chamber types
of speaker; and eliminates their inherent weaknesses. You can hear all the high and low tones
with the Lorel; clear and full.
Ask your

dealer for a demonstration of the Lorel.
You'll find it a real improvement in radio reception.
Slightly higher

ALL-AMERICAN RADIO CORPORATION
4211

Belmont Avenue

/

Chicago
Remarkable Improvement in

Audio Amplification

A

development by All-American laboratories the RaulandYou know the Rauland Lyric Transformer, famous
among music critics for its exceptional tone perfection. It is now
combined with two Rauland Trio impedance units; retaining
the advantages and eliminating the weaknesses of the two leadLyric-Trio.

ing systems of audio amplification. The result is the last word in
audio amplification. Free book, 'Modern Audio Amplification," tells
more about this interesting development. Write for handbook "B-yo."
1

Pure full tone is possible only with unvarying "D"
power. With All-American "Constant B"you get a permanent, constant plate power. There's nothing to take
care of; no annoying hum, and no acid. Permanently
sealed. "Constant B" has a 10 to 60 volt tap, varied
in output by a "detector" control; a 67^ volt and a
90 volt tap; a variable voltage "power-tube" tap uniformly controlled by a "High-Low" switch.
<tt2~7 ^C\
HOC $;}/.;?
U

T>_'
IT

Complete with Raytheon tube
slightly higher west of the Rockies

Tested and approved by RADIO BROADCAST
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Who
How

Invented the Microphone^

the Prototype of the

Modern Broadcasting Microphone Was
ExperimentFrom Crude Equipment

Evolved After Six Weeks

CLARA LOUISE

By

USERS

heart

of

THE

radio broadcasting
that

microphone

little

is

the

instrument which

has become the world's
mouthpiece; yet
heard of its origin.
It is the purpose of
this short story to place before the reader the interesting facts relative to the discovery of the
little is

microphone principle, which dates back almost
half a century.
In keeping with the
important
role it was destined to
was
play, the
microphone

no casual discovery; nor was its
launching among
the world of inventions an uneventful
experience.

LESLIE

"

was,
By always thinking about it." This, without question, was the
system Berliner used.
He dug up scientific secrets out of that mine of
inner logic.
He had heard rumors of Bell's
telephone but it was not yet in public use, and
he had never seen one; and it is remarkable that
within six weeks from the time Berliner had
his first

equipment and begun to experican telephones and soap box
transmitters, that he brought to light the microphonic principle that has never been changed nor
bought

ment with

his tin

superseded.

The first microphone consisted of a portion of a
toy drum. The head of the drum constituted
the diaphragm, and the delicate loose contact
a startling innovation in electrical science
to

shuts off

up

that time

button
hanging by a fine bit of metal embroidery thread
so that it just touched the
point of a steel sewing
needle which had been projected
through the
drum head from the back. Berliner used this
arrangement on March 4, 1877. This contact,
when attached to a battery, was found to act
both as a transmitter and receiver. Berliner
thus had a telephone system of his own, and it
resembled Bell's magneto system only in that it

or turns on

here shown

is

own

example of his

examining

coil or transformer into a
telephone circuit.
obtained a patent for the latter on
January
The induction coil, or transformer,
1878.

an

up-to-date
inventive genius, the mic-

new

device makes the A
Battery switch on the receiving set automatically turn on and
both the Tricide
off, either or
Charger and B Eliminator as they
are required.

A

Protect your A battery; save current consumption; eliminate line
noises and insure efficient operation of Trickle Charger and B

At the time of its issue, the microphone patent
was the most commercially valuable patent ever

may

man who

lays claim to the

to the United States
19 years cf age.

over

public

time.

It is

ence,

particularly

science,

does not have

it,

Retails for $2.00 everywhere.

us.

THE RELIABLE PARTS MANUFACTURING COMPANY
2819 Prospect Ave.

Cleveland, Ohio
CO.

Cleveland, Ohio.
Enclosed find check for $2.00.
Please send me a
Power Control Switch. I buy my radio supfrom

Reliable
plies

Name

of Dealer

Nome...

of his in charge at a
telegraph station near by.

been

sci-

electrical

which began to sweep
thought at that
just half a century

ago that the public mind became electrified seemingly all at
once, to the thought of strange

new

possibilities.

was

to Washington, DisColumbia, that young
Berliner had gone to make of
himself "a good American."
He
It

trict

THE RELIABLE PARTS MFG.

of

country only about
long enough to master the English language when he became

Buy from your radio

he
order direct from

title

Berliner.

living in this

engrossed in the subject of

If

unique

when only

He had

Eliminator with a Reliable Automatic Power Control Switch.
dealer.

broadcasting.

rounding the birth of this "adjunct to civilizais not without its romance.
The microphone was invented in 1877, and

"Father of the Microphone" is Emile
Berliner was born in Hanover,
Germany, and immigrated alone

of

clerked in a dry goods store in the

day time, and during the nights
he pondered these great new subjects alone in his little "third
floor back."
He was poor, and

had been equipped with nothing
Address.

Fully guaranteed. Money returned if unsatisfactory
ent C. O. D. if desired.
any reason. Sen

for
J

.

but a public-school education.
A great man was once asked
how he accomplished a certain
great achievement.
His reply

jth,

But the idea of the loose contact, which
principle is the basis of all microphonic action, came to
Berliner in a flash of inspiration.
He had been
experimenting for a short time with the meager
equipment in his improvised bedroom-laboratory when, one day, he was talking to a friend

be supposed, the story sur-

tion"

the

He
i

is, in
radio, the connecting link between the
telephone
circuit and the ether current, and is, of
course,
one of the real essentials in

rophone at WRC, Washington

issued, and, as

steel dress

employed the basic undulatory current.
The original Bell instrument was a magneto
Berliner was the first to introduce a
telephone.
battery current transmitter and also an induction

EMILE BERLINER
He

Automatically

was made by a

BERLINER'S FIRST MICROPHONE
Of March
is

4,

a replica

1877.

That

illustrated

made by him

in

1879

RADIO BROADCAST ADVERTISER

ELECTRAD

PERFECTION
modern drtad-

the

INnaughr.evtrvpjtt

is

and
tested again.
perfect.

No

427

It

Just Plug In
That's All, No

muse be

other condenser

available has nearly the
inspection which is pare

of the manufacture of

ever\CardwelICondtnser. Likethe Battleship,
it must be righ;
There
can never be a failure-

Trouble With
This Antenna

Modified SlralRh
Len 8 ihT V p"C" f

NO

putting up an
Just plug in on any

trouble

aerial.

electric

light

No

socket.

inconvenience
or
interference
from neighbors' sets and aerials.
Also smothers static and helps get distance.
Uses no current. Perfectly safe
to use. Tested and certified electrically.

The

jllanutatturing Corp.
81 PraifMt SlfHl

-

Brock) ja. N

At

'THE

STANDARD

OF

COMPARISON"

Order your copy of Radio Broadcast from your
news dealer or radio store. Make sure that he
reserves a copy for you each month.
If your
favorite radio store does not stock the magazine
write us giving name of radio dealer and address.

Our Radio Dealers
Make Big

over and quick profits will

_ _nd for this 96-page catalog
of radios and accessories, including
Iremer Tally. Balkite, All American.
E. Tungar.ThoroIa, Majestic, Utah,
c A Tubes, nationally advertised
*rei
CaVeSlfl* ra parts, batteries, chargers, etc. Write
.

-

-

catal * No 91 A. full facts, terriZ%xx*&m for
=*****^
tories open, etc. Tell us about your
-

*r\ts\

<Hk-\

t^j^'Ow,)

tfi

we

business, as

Real

sell

wholesale only.

money waiting. Don't

simplest, neatest

and most

efficient

on the market.

Y

delay.

NEW ENGLAND MILLS CO.

all

good radio

or they can
Price U. S. 75c.,

stores,

easily get it for you.
Canada $1.10.

For Perfect Tone and Volume Control, Use
COMPENSATOR
500,000

ELECTRAD ROYALTY

OHM

The remarkable

results secured by the use of this perfected
device are due to the fact that it controls the output without
any distortion or noise, so that pure music is received through
the loud speaker. Note these six important features of design
and construction:
1
Resistance element is not exposed to any mechanical
operation.
2
Electrical contact is made positive by a metallic arm on
the wire-wound strip.
-The same resistance is always obtained at the same point.
4 The resistance value is under control in the process of
manufacture and does not change in use.
5 The entire range of resistance is covered with less than a
single turn of the knob.
6 There is no mechanical binding and the shaft is turned
over the entire range with a perfectly smooth operation.
Made in various types for various purposes. Prices, $1.50 to
$2.00; in Canada, $2.10 to $3.00. Write for circular.

Distributors Nationally Advertised Radio Lines

Dept.

91A

Chicago,

HI.

Universal Range Variable Resistor

Endorsed and Used

by:

Acme Apparatus
American
American Elec.
Cooper
All

Dongan

Elec.

Erla

Ford
General Radio
Grigsby-GrunowHinds
Jefferson Elect.

King

Kokomo

Elect.

If

You Have an Outdoor

cAerial

^Demand

genuine

ELECTRAD

the

LEAD-IN
Copied
never

and

imitated,

approached.

but

the

Triple-ply

quality
insulation

full 10 inches long.
Fahnestock clips, all connections riveted and soldered. Fits under locked windows and doors.
Bends to any shape. Saves
walls, windows and door trim. Price U. S. 40c., Canada
60c., at all good radio stores.

Mayolian
Raytheon

Modern
Silver

$2.25
Maximum

Capacity
20 Watts

^r

Elect.

Marshall

Sterling Mfg.

Storad Radio
Thord arson
Webster Co.
Zenith

Modulation, Oscillation,
eration, Grid and Voltage control
all covered in interesting booklet sent upon receipt of 4c in
Address Wept. R. CB.
stamps.

American Mechanical Laboratories, Inc.
285 N. 6th St., Brooklyn, N. Y.

For perfect control of tone and volume use the
Electrad 500,000 ohm compensator. For free

hookup write 428 Broadway,

New York City.

ELECTRAD
Tested and approved by RADIO BROADCAST
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"

Do you mean

the wire

when

I

that

make

more current goes over

a firm contact?" Berliner

asked, as they stood conversing over a Morse
Being answered in the affirmative, Berkey.

sped back to his lodging house as one under
He knew he had mentally solved the
problem. That cold spring night he rigged up
liner

a spell.

Metallized!

the toy drum and it responded! That constituted the birth of the microphone.

glass wire is spun
and passed through a

LEGAL STRIFE PRECEDES PATENT RhCOGNIZA TION

A

chemical high-temperature process, forming

IN BERLINER'S
1

office

to-day

is

a replica of

microphone, and over it one can
plainly hear even the ticking of a watch.
About a year after the invention was made it
was found that it was the combination of Berliner's microphone transmitter with Bell's magneto receiver that made the perfect telephone
circuit as we have known it ever since.
Radio
is, of course, an extension of telephony.

a thin conducting layer
of high resistance. Imto atmospheric conditions.

pervious

that

first

Then, the microphone patent, applied for by
June 4, 1877, was destined to play
the star role in one of the greatest patent dramas
It became tangled up in patent inever staged.
terference which lasted more than fourteen years
and during which time all kinds of accusations
were aimed at it in an endeavor to declare someone else the prior inventor. However, Berliner's
Berliner on

Supremacy/
RESISTORS
T IBERTY, epitomizing the Land of the Free!
* ' The
Leviathan, symbol of America's power on
Both supreme expressions of a Nation's

the sea!
greatness.

The

Durham

Metallized Resistor

is the supreme grid
Supreme because it embodies improvements that lift it above most competition.
Noiseless in operation, unaffected by dampness or
atmospheric changes, and permanent in its resistance value as stamped on the label.

resistor of radio.

Durham
Resistor

Mounting

Made

of moulded insulation of exceptionally

Has

resistance.
high
best quality, ten-

sion-spring,
contacts.

upright

made.
little

$1.00
75

50

bronze
The

only

mounting
Occupies but

space

in set.

mounting ....
For condenser
Single

500 ohms to 10,000 ohms
Above 10,000 ohms to .24 meg
.25 meg. to 10 meg

500.
650.

RESISTORS

This

is

Philadelphia, Pa.

a good time to subscribe for

Through your dealer or

direct by the year, only $4.00

GARDEN

mediately following the day the patent came out,
the newspapers from Maine to California were
flooded with comment on the subject.
The
following is taken from the Boston Globe ol

November

i8th, 1891:

The Berliner patent, issued this morning from
the patent office at Washington, is, next to the
original Bell patent, the most important patent
in the telephone field ever issued.
It covers
every known form of battery transmitter, and
underlies the Blake transmitter, the mechanical
device in use in the ordinary box transmitter,
and the Hunning transmitter, the mechanical
device behind the mouthpiece of the ordinary
"long-distance" transmitter. The Blake transmitter uses two single points of variable contact
in the transmission of speech.
The "long distance" transmitter uses a multiplicity of carbon
points of variable contact, but the Berlinei
patent just issued covers the principle of any
variable contact used in the transmission ol
the sounds of the human voice.
All forms of thf
microphone, of carbon, or any other contact in
use for magnifying sound, the "hear-a-fly walk"
device, an amusing illustration of the wonderful
powers of the microphone which entertained
many people about 10 years ago all these and
succeeding mechanical devices, built upon th<
variable contact principle, now come under the
Berliner patent, which bears date to-day, .nid
can be protected from infringement for the nexl

No known device can bt
17 years.
practically used in the telephone exchange system, or in the transmission of speech over lonl
distances except by the Berliner principle of a
variable point of contact.
.

RADIO BROADCAST
DOl BLEDAY, PAGE & CO.

CITY,

finally

on November

all

International Resistance Co.
Dept. D, Perry Building

was

recognred by the Patent
i-th, 1891.
Being controlled, as it was, by the Bell Telephone Com
pany, the issuance extended the life of the Bell
monopoly for another seventeen years. Im-

application
Office

NEW YORK

.

.

The Electrical World, of November
made the following statement:

okyoBetteA,

ammarlund
F3

FtEC IS ION

PRODUCTS
ll'l,hfor the IIammarlund

"MIDLINE"

(Copyright 1926)

HAMMARLUND MANUFACTURING
424-438 West 33rd Street

New York

CO.
City

Rarely has a patent on any subject whatever
caused so profound a sensation as has the granting to Hmile Berliner, on November 17, of whal
on its face appeared to be a broad claim on the
microphone transmitter now used well nigh
Kleo
universally wherever the telephone exists.
trical circles were less surprised than the jynrral
public, but a feeling akin to consternation has
pervaded the atmosphere during tin- past week.
It is indeed an extraordinary patent, no less on
account of the sweeping character of some of its
claims than by reason of its remarkable history
in the Patent Office.
For an application to
remain for one cause or another locked up in the
(Continued on sixth page following)
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The Pacent Powerformer is only 8x8x 10 inches and its weight is approximately 32 pounds, making
it truly portable. The Pacent Cone is made in two sizes, 17 inches in diameter and 3 feet in diameter.

A new

day has dawned in radio with the
arrival of the Pacent Powerformer and Cone

W

is

no exaggeration to say that,

with the development of the
^-J Powerformer by a group of engineers, under the direction of Louis
Gerard Pacent, a new day has dawned in radio.

PACENT CONE, Type A, 17 inch, Bronze base
West of the Rockies $31.50

.

$28.50

PACENT SUPER-CONE, Type, SA, 3 feet in diameter,
mounted on walnut stand
Slightly higher West of the Rockies

$79.50

PACENT SUPER-CONE, Type WA, Similar to Type
SA, but arranged for hanging on wall
Slight!} higher West of the Rockies

$65.00

.

.

.

.

The Pacent Powerformer

reproduces music
and speech with a tonal quality and range that
defy description, the volume ranging from a

whisper to a roar.

It

also eliminates

List Price, exclusive of tubes

B

all

Each of these new Pacent developments must be
heard to be appreciated and the absolute revolutionary quality of reproduction realized.

(illustrated above)

manufactured under theLektophone patents.
The supremacy of the cone type of speaker
over all others is now generally recognized,
the supremacy of the Pacent Cone is due not
only to its practically unlimited tone range,
but to the volume and faithfulness which
gives full rich tones with delicacy and without
is

and Pacent Detachable Plug

Batteries.

but including

necessary connections $82.50.

The Pacent Cone Speaker

All types are equipped with a suitable length cord

If your dealer

cannot supply you, write
and informing literature
on request.

us. Interesting

PACENT RADIO CORPORATION
156 West 16th Street

distortion.

Tested and approved by RADIO BROADCAST
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T N PLANNING what you are
*-

to handle this

coming season, you hope, of course, for
none of the grief which has accompanied
many receivers in the past, and the BrowningDrake sound merchandising principles, in
marketing a product of undisputed excellence,
we believe, will be interesting to you.
The research at the Cruft Laboratory of
Harvard University, begun in the summer of
1923 by Glenn H. Browning and Frederick H.
Drake, has set the mathematical standard of
design for radio frequency transformers, and
is universally
recognized as the scientific auth'
ority on this most impor-

For further

information

address the Browning-

Drake Corporation,
Brighton

Mass.

tant subject, justly called
the "heart of any circuit."

flexibility of a two control receiver, has yet
to be improved upon for all around satisfactory reception. Our research facilities are
such that minor refinements are constantly

being made without the necessity of yearly
models to upset the industry.
Producing one model fairly priced, with
reasonable dealer discount, and distributed

only by the highest grade jobbers, the Browning-Drake Receiver has never been cut, and
no dealer has ever lost money on BrowningDrake.
Your percentage of returned sets
will be an absolute minimum, for your custumers have confidence in
the Browning-Drake name

and its standards, and know

One
ally

stage of scientific'
designed radio fre'

it

quency, incorporating the

Browning-Drake

trans-

former, together with the

77ie

BROWNING DRAKE

Tested and approved by RAD:O BROADCAST

FIVE

represents a laboratory

standard of development
which will not be superseded or radically changed for

man Y Years

-
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The
Accomplishment
one way or another, this is the basis of
every man's interest in life.
No one tires of the satisfaction of a good
You might hesitate to tackle
job well done.
alone the construction of a grand piano,
with any expectation of getting a thrill out
In

of

it.

But with National Radio

set essentials

and

the necessary additional parts

cessories,

and

you can produce a modern,

sitive, selective, attractive
toned Radio set.

and

acsen-

beautifully

have every desirable quality that
can be bought. It will have one quality
which cannot be bought, the thrill of sucIt will

cessful self-accomplishment.

ForTuning
The NATIONAL
"Equicycle" Condenser
True straipht-line-frequency

hut in three-quarters instead
half-turn
spreading out crowded stations still more,
smooth,
frame, plates
bearings
yet without suspicion of
Made to stand up, to log the same next year as
play.
and with the same high efficiency.

of

a

rigid

endthis,

ForAudio-Frequency
Amplification

For Tuning Control
The NATIONAL
Velvet- Vernier Dial, Type B

The

and

fine

tuning on any

Type B

Three to a set making possible, in the
compactest form, true and faithful audioamplification, from notes too low to _be
reproduced in phones or cone, to shrillnesses out of reach of our mortal ears.
Each Impedaformer cases a high-induca .1 Mfd. TOBE Coupling
tance choke
Condenser a Lynch grid-leak and the
first one an R. F. choke, without which
impedance-amplification is like meat with-

even movement of conCiives
velvety,
denser shaft with variable reduction ratio
of from 6-1
to 20-1.
Large, easily opclear
erated knob without any back-lash
mathematically accurate dial with
yet
Bakeheavy, lasting
simple logging guide
lite case;
easy to mount and gives precise

NATIONAL

Impedafortners,

set.

out

fait.

For Radio-Frequency ^Amplification
The Genuine NATIONAL Browning-Drake
Radio-Frequency Transformers
coil-constants
product of
their scientifically computed
research of G. 11. Browning and F. H. Drake at Harvard Uniwire
enamel
correct
Their
space-wound
theoretically
versity.
coils withstand rough handling; without alteration of characterfor
coils
recorded
F.
resistance
lowest
R.
show
tests
istics
yet
Their simple supports make them units with their
of this

With

type.

"Equicycle" Condensers, yet hold them far enough
prevent absorption losses or increase their resistance.

These

NATIONAL

EASILY by

away to

Radio-Set Essentials with the required sockets, panels, wire and accessories,

you into

a

modern

spaced stations, capable of
See our Exhibit at

lifelike,

Sensitive to distant signals, selective in
simple to operate.
faithful reproduction,

receiving-set:

New Madison

Squart Garden,

Nrx

York, September

JJ-/& and

its

may be put together
separation of closely-

I

the Coliirum,Chicago, October 11-17

*
W. A. Ready. President
Engineers and Manufacturers

110

BROOKLINE STREET
Tested and approved by RADIO BROADCAST
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GREATER ^DISTANCE

The Latest

Circuits Specify

JEFFERSON

FINER SELECTIVITY

(~bn
^ ^

GREATER TOWER

Third Judicial District Court

cerf o ne>

in

to

Salt

(AL-2. SEAt,ED)AUDIO FREQUENCY TRANSFORMERS

with

State of Utah

not lose, distort or
"blast" any notes
(from I he lowest
to the highest audible to hu man ears)
the new large Jef"
ferson
Concertone" Transformers are being used

INDUCTANCE UNITS

Nathaniel Baldwin
INCORPORATED

Patent Infringement Notice

in latest circuits.

Not only do they make programs sound wonderfully

Tuned Radio Frequency

natural and life-like by amplifying all tones equally; they
also increase sensitivity and improve distance reception.
Ideal for use with power tubes because of h -avily insulated
extra large cores and windings.
E. ch "Concertone" is
sealed against moisture in a 38" long x sjf'high metal
case convenient for double-decking.
Make your set a 1027 model in quality of tone by install$6 each at your dealer s.
ing a pair of "Concertones."

Kit

SEND FOR LATEST LITERATURE

#12.00
Replace your present inductances with

this

Aero Coil Tuned Radio Frequency

Kit.

Special patented
eliminates radio

with each kit. Get yours
your nearest dealer.

AERO PRODUCTS,
Dept. 109, 1772 Wilson Ave.

from

Inc.
Chicago,

*

Receiver of said

Company hereby

serves notice on manufacturers, joband purchasers of
bers, dealers

957403

dated

Number

tubesfrom the set

tember

KEEP TUBES LIKE NEW-CHARGE

THEM MONTHLVWALLATONCE
month
weaken
Once

Tubes gradually
with use, as do batteries.
a
attach Jefierson Tube Charter to light socket and connect with set
for 10 minutes.
Keeps zoi-A or UV-I99 type tubes like new at full
efficiency.
Rejuvenates run down tubes. Improved reception with
longer life of tubes and batteries will be worth many times the price
to you.
Guaranteed.

Makes

TO-DAY

duly made and entered on the 25th
day of June, 1926, in the matter of
the Receivership of Nathaniel Baldwin Incorporated, the undersigned

IV/thout removingyour

JEFFERSON TUBE CHARGER, $8.50

with Each kit

Eight-page color circuit, layout, and instruction sheet for building the supersensitive 5-tube Aerodyne Receiver packed

Judicial District Court, in and for
Salt Lake County, State of Utah,

Baldwin, Incorporated is the owner
of United States Patents, Number

fre-

a "knife's edge."

Pursuant to an Order of The Third

Radio Products that said Nathaniel

Aero

quency losses. You will notice instantly,
a tremendous improvement in volume,
tone and selectivity.
This kit consists of three matched units.
The antenna coupler has a variable primary. Uses .00035 condenser. Coils are
No dope is used.
uniformly air spaced.
Consequently they tune into resonance on

FREE

Other Jefferson Guaranteed Radio Products include; "Star" A. F.
Transformers. 52.75, $3; Tube Kejuvenators. 17.50; Tube Testers
(for dealers, experimenters! 58, $9.
Tube (harpers (described below). No. j8o Tube Charger with large socket only $3.50. No. 285
Tube Charger with small socket only, 13.50.

improve the performance

of your receiver.
Coil construction

Lake County,

Because they do

SUPER-SENSITIVE

It will positively

and for

it

easy to regularly charge tubes,

all at

once, in your set, at

home. Enjoy top-notch receptiou every night. Get one from dealer
to-day.

MfeGb.

Jefferson

of small transformers

fgrgest manufacturers
507 SO. GREEN ST
This

is a

good time

CHICAGO.

ILL. U.S.A.

to subscribe for

RADIO BROADCAST

III.

Through your dealer or

DOUBLEDAY, PAGE & CO.

direct, by the

CITY,

1915,

14th,

10th,

1910,

dated

Sep-

and Number

1,581,155 dated April 2Cth, 1926,
of which are duly recorded in
the United States Patent Office
all

at Washington,

persons

D. C. and that

manufacturing,

NEW YORK

all

jobbing,

in or purchasing Radio
Products that are infringements on
the aforesaid patents will be held

dealing

liable

for

damages

to

the

said

Nathaniel Baldwin Incorporated.
Notice is also given that no rights
of any kind or description are held

by any Corporation, Company,

year only $4.00

GARDEN

May

1,153,593,

per-

son or persons to manufacture Radio
Products under the aforesaid
Patents.

BI-PASS and

FILTER

Bankers Trust Company, Receiver

NATHANIEL BALDWIN,

CONDENSERS

for

Incorporated

John K. Hardy
Vice President

Salt

Lake

City, Utah.

1926-7 Models
Are

specified wherever quality sets are described for home construction.
It is
possible to get something resembling speech and music from a Radio set not

equipped with good condensers but truthful reproduction is impossible without
them.
And in B-Eliminator filters, the TOBE Filter Condensers and the TOBE B
BLOCKS have come to represent a definite standard of high quality. TOBE means
good condensers. If you build a B-Eliminator use t..e TOBE B BLOCK. It saves
you much time and wiring and saves you money, too.
We have tried to make it possible for you to obtain TOBE technical apparatus at your dealer's. If he is not yet stocked, we shall be
glad to fill your order,
postage paid, on receipt of your check or money order.

TOBE DEUTSCHMANN CO.
Sngineers

Cambridge

and ^Manufacturers of Technical Apparatus
Massachusetts
Tested and approved by RADIO BROADCAST

Now Ready
UL

J.W.&W.L.WOOLF
Eastern Representatives and
Exporters for

Nathaniel Baldwin, Inc.
227 Fulton St.
New York
Telephone 6519 Corttandt
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Radio's JCatest Necessity

NEW

Contrplit

THE HE ART OF THE POWER PLANT
Your set switch or rheostat ALONE can now

Should your dealer not
have them
write

control "B" Battery Substitute and
Charger automatically.

THE AMPLION CORPORATION
OF AMERICA

Merely adding a

makes any set a

28O Madison Avenue, New York
Amplion Corp. of Canada, Ltd., Toronto

a good time

is

to

subscribe for

RADIO BROADCAST
Through your dealer or

direct, by the year only

DOUBLEDAY, PAGE & CO.

GARDEN

$4.00

CITY,

BRACK CONTROLIT

power-operated

set,

elim-

switches from "B" Battery Substiinating
tute and Trickle Charger. No added wiring.
No alterations to set required.
Anyone can install CONTROLIT, and the
power plant can be placed anywhere in cellar,
or closet, or shelf. No radio user will be without it. Ask Your Dealer. Price Only $6
all

Suite L,

This

light

"A" Trickle

NEW YORK

See

How CONTROLIT Operates^-

LIMITED

TIME OFFER!
Fora limited timeonly, genuine
World Storage Batteries can be
gotten at actual cost. Every
cent of profit haa been cut out
in order to keep our full factory
organization busy during the
slack season. Prices below are
lowest in history.
World Batteries are nationally
known for dependable, long

2 -Year
Guarantee

Bond
in

Jjpf) roved
anil Listed as

Standard

wearing performance. Solid
prevents acid

by Leading

Rubber Case
and leakage.

including Radio
News Laborator-

Send No Money!

Just state battery wanted and we
will ship same day order is received,
by Express C.O.D. subject to examination on arrival. 5S discount for
cash in full with order. Send your
order now and pret your World Batteries at actual manuf acturing cost.

WORLD BATTERY COMPANY
Avenue
Oept.
Solid

1219 SO. Wabash
24
Chicago,
Rubber Case

Radio Batteries
-Volt, l<J(J-Amperes

$10.50
(.-Volt.

::'()-

Afi

$12.50
6-Volt,

UO-A

Popular Science Institute of
Standards. Popular Radio Labora-

ies,

tories. Radio
Broadcast Labo
ratoriea, Hadio In

The Home,

and

Lefax, Inc.

III.

Set your Radio Dial
for the new lOOOw.

Storage
Battery Station

Rubber Case
Auto Batteries

Solid
6

.

Volu

6

-

13
Volt.
$12.60

World

WSRC.

Writing

Chit-ago.

11

-Plat-

$10.50

12-Voit,

-

Plait

7- Pl-t*

Radio Products
L. S. BRACK MFG. CO., Newark, N. J.
Makers of Famou* Brach Lightning Arrester*
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Patent Office for 145 years before
almost unique.

B"

Not

until

about three years

its

later,

issue, is

when

this

famous Berliner patent had, through strategy,
been summoned before the Supreme Court of
the United States, was Emile Berliner finally
granted unreservedly by every legal means of
investigation that could be summoned, his just
claim to the distinction of being the inventor of
the microphone.
Berliner to-day,

and

is still

living in

Washington,

His inventions have alinventing.
been related to the science of acoustics.

still

ways

His lateral cut disc talking machine record and
principle of making innumerable duplicates of
it, are as fundamental to the talking machine in-

dustry to-day as are his gifts of the microphone
and transformer tu telephony and radio.
It remains to be seen what Berliner's latest
invention will do; early this year he was granted
a patent for "acoustic tiles" and "acoustic cells."
are for the purpose of rendering perfect
all large buildings used for audi-

They
A

n-

11

SPACE FOR

TERY O!*

acoustics in

VOLT "B" BATMU-RAD B ELIMINATOR
135

"T3"
D POWER

torium purposes. "The problem of hall acoustics has always been a guess by architects,"

SPACE FOR "A" BATTERY
AND TRICKLE CHARGER

TUBE

Berliner

PERFECTION

THIS

MU-RAD

2.

quality.
Selectivity.
Long range.

3.

4.

is

a pride

latest

Radio.

5.

Fine appearance.
Single tuning control.

the eleventh installment of references to
which hate appeared recently in var-

June, 1926, pp.

8-n.

STORMS.
Effects of,

"Bending of Radio Waves by Storms," J. J. O'Neill.
Storms are said to act as reflectors and refractors of radio
waves in the same way that a lens or a prism bends or refracts light rays.
A storm is composed of atmospheric

Thunderous volume controllable

6.

SHALKHAUSER

METEOROLOGICAL.

Rii3-5

to a whisper.

There

his

or pasted in a scrap book either alphabetically
or
A n outline of the Dewey
numerically.
Decimal System (emp loyed here) appeared last
in the August RADIO BROADCAST, and will be
reprinted in an early number.

receivers, so that owners of
liberal allowance toward

*
SUPERSIX RECEIVER
Perfection of tone

that

ious radio periodicals.
Each separate reference
should be cut out and pasted on cards for filing,

can secure a
the purchase of a new

i.

is

articles

buy MU-RAD Super-Sixes this year. And the
MU-RAD Company now provides an exchange plan

new model

E. G.

By

will

for

claims

RADIO ARTICLES

never attained. Each year sees improvements in
what was thought "the ideal" the year before.
Thousands of persons have bought MU-RAD receivers in the past five years thousands of others

on old

He

A KEY TO RECENT

is

last year's sets

explains.

invention solves the problem.

in possessing fine things.

The effect of electrogases in various degrees of ionization.
static and magnetic fields of force of radio waves is not
unlike the effect of magnetic fields on light waves.
Hig
and low pressure areas and their effects upon the electrical
condition of the atmosphere, the magnetic field of the earth
and the effect of ionization by the sun on the outer atmospheric layers, make it possible to account to some degree
for the
bending of radio waves when passing through such
complex

electrical

structures.

Observations have shown that the course the waves follow
from the transmitting station varies considerably from the
normal path, and that the refracted wave of each station
tends to describe an arc of a circle concentric with the center

ASBURY PARK,

DEPT. B
Why not

subscribe to

$2.40.

Send

Radio Broadcast?

direct to

Build Your Set Around

I.C. A.

By

Doubleday, Page

N.

J.

the year only $4.00; or two years, $6.00, saving
Company, Garden City, New York.

&

JL.

PANELS
I.

C. A. Panels
Fur-

finishes;

Wood

Insuline also

in

"Frieze" finish as illustrated.

At your daa/er, or Direct from
us.

Write for Free Booklet.

INSULATING COMPANY OF AMERICA.

for all popular circuits.

Inc., Dept. B9, 59

Warren

St.,

New York City
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ELECTRON EMISSION; IONIZATION.

ELECTRON

Radio.

EMISSION.
June, 1926, pp. 12 ff.
Peter Out," V. G. Mathison.
The writer presents a simple explanation covering the
structure of filament wires in vacuum tubes.
Some of the
late scientific discoveries about action of electrons emitted
from various substances are told, and the problem of tube
rejuvenation and the increasing of the active life of vacuum
tubes is discussed.

"Why Do Radio Tubes

QST.

of Insuline or Bakelite.

nished in Black and

Ri38.

R}42.

For artistic beauty and insulating efficiency nothing can

compare with

of the high pressure area, or parallel to the isobars in the
anticyclone area.
Diagrams show how this distortion of
the waves may occur.
Since storms have a vertical as well
as a horizontal structure, it is likely that the radio waves,
which have a circular vertical as well as a circular horizontal
section, would be subject to distortion.

AMPLIFIERS.

AMPLIFIERS.

June, 1926, pp. 25-28.
"Amplifier Ins and Outs," C. T. Burke.
The question of good and poor amplifiers is considered
for the audio stages.
An audio transformer may be represented by an equivalent filter circuit (shown in Fig. i),
which will bypass a definite band of frequencies as desired
for broadcast 100 to 5000 cycles, for telegraphy 800 to
1 200
cycles, approximately.
Transformers are compared by reproducing their amplification curvt-s, uMnK frequency as abscissae and amplification asordinates.
This the author has done for four widely
different transformers.
The effect of using low or high
prirnarv impedance, and low and high ratio of turns, is
outlined in tli-l.iil, illustration! ^upplvmg the necessary
information.
Shunting transformers with leaks or condensers usually is detrimental for most transformers, as
shown by curves.
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THE-'TUBE WITH THE SENSIBLE

GUARANTEE

e Dam Support!

B" ELIMINATOR
and

C

W

*;;"'

^-'-^--i'

T-,--...,

--;

....,-

TRANSMITTER
JJWt^SWwgfiB*^,

use

^_

MOUNTFORO
KROBLftK
Wire

Wound

10

Watt

RESISTANCES
Sizes 750, 1500, 3000, 3500, 5000,
10,000, 25,000 and 50,000

ohms

"-"'

f

*J

-

'J?

FOR

Vibrationless

GREATER DISTANCE

MOUNTFORD
VARIABLE LEAK "gf"
Over a Million in Use
Ask Your Dealer for
Mountford Grid Leaks
Mounlford RC Amplifiers
Mounlford RC Kits

FREE

r

*

C.E.MOONTFORD
York City

C

Thorola Receivers
and Speakers *

Must Outperform
Reichmann Company, 1725-39 W. 74th

fo

The

St.,

Chicago

ELECTRAD

The

THE NEW SUPERTRONS HAVE SUPPORTS
THAT TIE THE THREE ELEMENTS
INTO ONE UNIT
The BASE and SUPPORTS

ISOLANTITE

colleclrad Certified
Lightning Arrester

ance unless

sure.

A

SX
SX

201

199

2.25

SV
SV

199 small

2.25

199 large

2.25

In

5.00

2.50
3.00

Canada

4.00
5.OO

slightly higher

HOBOKEN,

For perfect control of tone
and volu*ie use the Electrad
500,000 ohm compensator.
For free hookup write 428
Broadway, New York City.

Export Dept.

Prices

$2.00

SUPERTRON MFG. CO

111

ELECTRAD

Demand

SUPERTHEON Half
SUPERTHEON Full

you have an arrester capable of passing the National
Board of Fire Underwriters. Put in an Electrad Certhen you're

Public

SX 112
SX 120
SX HiMu

You

Lightning Arrester

At

All Types

use one you
aren't sure

Air-gap type, exterior moulded porcelain, attractive
finish. Completely sealed and moisture proof. Cost litAt all good radio stores,
tle, simple and easy to attach.
jocjin Canada 75c. Outdoor type Si .50; in Canada $2.10

char'

the tube.

lightning arres
to
ter, or

tified

in

acteristic change, invariably
disqualifying

pay to
economize on a

insur-

movement

slightest

each other causes a

relation to

It doesn't

lect

are three elements in a radio

tube.

Don't Fool With Lightning!

can't

its

dam

is

supports
they are equally important.

are

of.

construction of a

no better than

CT'HERE

$ .25
7.50
5.50

Write for eight-page booklet of hook-ups

New

m
and Good
i

^L,

Price

Manufacturers-Write for quotations
Jobbers and Dealers-Write for discounts.

J 467 Greenwich St

Un

N.

220 Broadway,

Chicago*bjjice

c

30 Worth Dearborn

t~he'Joremostln(iependent
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FILTERS.
SUPER-HETERODYNE
Radio.
BAND FILTER.
June, 1926, pp. 22-24
"
Design of Band Pass Filters for Super-Heterodynes,"
K. B. Thorpe.
(Cont'd from May issue, pp. 2s)
A study of design factors for band pass filters used with
super-heterodynes is discussed, and a table presented showing values of filter constants for definite cut-off frequencies.
Formulas are given for determining the constants of the
filter circuit, inductances, and capacities, for the cut-off
frequencies desired.

R3R6.

RESISTANCE COUPLING,

Rl42.2.
Radio.

COUPLING.
Resistance and Impedance.

June, 1926,

pp. 2">-26.

"

the Resistance- or Impedance-Coupled
Amplifier," C. Osborne.
resistance- and impedance-coupled audio amplifiesometimes has r. f. currents bypassed, which results iu
howls and squeals being heard in the reproducing device
This is especially the case with super-heterodynes, whert
two a. c. components are found after the second detector
The r. f. component should be eliminated, which can
tube.
be done by introducing an r. f. choke coil and a condenser
next to the plate of the detector tube ("shown in Hgv
and
The size of the choke will depend upon the type of r. f.
2).
amplification employed.

Improving

The

Quality

i

such as yotfve never heard. The SliverMarshall 220 audio transformer compensates
not only for shortcomings in modern broadcasting but it is the f.rst transformer manufactured with a rising low note characteristic

which compensates

for conditions of a reverse

nature in our speakers.

HETERODYNE SETS.
SUPER-HETERODYNE,
Radio. June, 1926, pp. 29-50.
Best's.
"Improvements in the Best Super-Heterodyne"

R?4V5

G. M. Best.

The writer presents four schematic wiring diagrams of the
Best Super-Heterodyne with improvements in the design.
previous articles having appeared in May, u;2^, January,
August, and September, 1925, showing

INTERFERENCE ELIMINATION.

R4)o.

Price $6.00.

this circuit layout.

Radio.

INTERFERENCE.

June, 1926, pp. 31-32.

"Radio Interference From Power Lines,"

Read more about it in "The Secret of
Quality" which covers every practical phase
Get a copy of this
of audio amplification.
96-page book from your dealer.

P. S. Donnell.
The causes of radio interference and suggested remedies
are listed as follows: Line troubles, insulator leaks, lightning
arresters, transformers, generators, motors and synchmnous converters, arc light circuits, smoke and dust preapita-

heating pads, violet ray machines, X-ray
machines, mechanical rectifiers, electric elevators, electric
tors, sign flashers,

furnaces.

Price IDC.

R6i3.

measured

211

and

long

wave

Ri

They

are

tested with equipment approximating actual
receiving conditions, and actual amplification

to the fraction of one percent is predicted in
the tests that these transformers have to pass.

The 110

is

an untuned iron core transformer

an

is a sharply tuned air core filter.
Supplied, measured in any quantity for 199 or
loiA tubes. Eich $6.00.

and the

10.

RADIO WAVES.

POLARIZED

TRANSMISSION.
June, 1926, pp. 9-16.
"Polarized Transmission," R. S. Kruse.
In an interview with Doctor Alexanderson, Mr. Kruse
points out some discrepancies between common knowledge
gained from old text books regarding radiation, and information obtained through short-wave
Our
experiments.
former conception of radiation was based on loaded antennas, fairly long waves, and ground connection or fairly
With the use of
high capacity counterpoise, he states.
short waves, transmission and reception was reported
very good using horizontal instead of vertical antenna',.
Alexanderson constructed a special horizontal loop tuned
to 6000 kc. (50 meters) in order to study horizontally
The various effects were observed
polarized waves.
with an exploring antenna (described) and a four- tube
receiver reading comparative values in microvolts per
The composite picture which was obtained from
meter.
the test was a continuously twisting plane of polarization
with alternated points of plane and circular polarization
Therefore a horizontal and a vertical wave component
\\ hen
exist with different velocity of propagation, he says.
the horizontal and the vertical are in phase, they give plane
polarization; when 90 degrees out of phase, they give cir-

QST.

transformers

guaranteed.

of

one of the modern shipboard radio telegraph stationsTransmitter type FT 3&27-A using three uv-2ii power
tubes rated at 100 watts each; type 501 receiver, power
plant, and auxiliary supply source.

Transformers
The 210 and

TRANSMITTER.

June, 1926, pp. 33-34.

"Modern Marine Radio Fquipment," H. S. P\le.
The text discusses in detail the four component pan-

Long Wave
are

MARINE TUBE

SHIP STATIONS.

Radio.

cular polarization

Mar

Chicago, U.

S.

R344J

A.

PITTS

COMPANY

INCORPORATED

219-C Columbus Avenue, Boston, Mass., U.

TRAN

Si is.

1926 pp. 29 --12.
1926,
Crystal-^ontrolltm
June,
J une,
Crvstal-Con
Transmit ter,"
Multi-Stage
Crystal-Con trolled
M.
Wells
and F. O. Tillyer.
J.
A three stage power-amplifier crystal-controlled transmitter is presented with detailed information on how to
Fither a 937 kc. (}2o-meter) or a
baild and operate it.
1874 kc. (i6o-meter) crystal may be used, depending upon
the number of stages of amplification ami tin- final working
wave desired. Each successive stage is worked on the
harmonic of the preceding one, thus unusually stable opera-

"A

is

F. D.

TRANSMITTING

QST.

the time to subscribe for RADIO BROADCAST
Through your dealer or direct, by the year only $1.00
GARI1KN CITY, NEW YOliK
DOUBLKDAY, PAGE & CO.

Now

The mechanical model used to illustrate this phenomena
There seems
described, and its operation discussed.
to be no doubt that the currents induced in the ground play
some part in the transmission of radio waves, as noted.
is

Silvershall, Inc.
838 West Jackson Blvd.

S. A.

"Pioneers in the Distribution of Radio"

tion is obtained.
In building the set, each tube circuit should first be set
up and adjusted separately before starting the next one.
Beginning with an i'X-ii2 oscillator and reduced plate
The output is
voltage, this circuit contains the crystal.
then fed into another x-i 12. and from there into an rx-210
tube.
To this arrangement may be added t-ithtT a sOwaiter or a 2so-watter. The method of tuning and making
r

i

adjustments

M

V
QSf,
"
t

given

is

in detail.

TRAN

TRANSMITTING SETS.

102(1, pp. 45-48
XM,
H. L. Standard Frequency Station
K. V. K. l.ansingh.
The experimental station located at the Massachusifl
Institute of Technology, call
XM. is described. An 100watt transmitter, consisting of two so-watt lubes in a pushin Fig. 41, K mounted
circuit
of
unusual
(shown
design
pull
on a vertical panel with tuhc iTctifirrs Inr pl.iu- voltage.
A second transmitter used for sending standard frequencies
uses a 2$o-watt tube in a tuned-plate, tuned-grid circuit
uliagraim shown i. The method of quick|y adjusting thtt
s
A
outlined.
transmitter to the desired frequency
power paiu-1. similar in appearance to the transmitter panel,
supplies power to both transmitters.
|

urn-

.

.

,

"A. R.

i

i

DEALERS

Send

for large

and profusely

illustrated catalog

on the products of

nationally advertised radio manufacturers.

MERCHANDISING RADIO SINCE

1919
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Only
Good Set

are good
c4ll

are of the same high
Cle-Ra-Tone Sockets

Benjamin Radio Products

standard as the far-famed

Quality in every part of a radio set is depended upon for true-to-life reproduction
of radio. There dare not be a flaw anywhere. And all the parts must synchronize.
Each Benjamin Radio Product fits in perfectly with the power and conditions o(
the set and contributes greatly to its sensitivity, selectivity, volume and quietness.

Volume

The use of Benjamin Radio Products in every part of the world
by authorities
and amateurs
endorses the quality and effort that the Benjamin Electric Mfg.

With

Co., has put into each product.

Clarity

Improved Tuned Radio
Frequency Transformers

DOUBLE ENJOYMENT
From Any

Proved through exhaustive and comparative tests to be the most efficient coil

Set With

modern radio sets. Better in all important features and characteristics. Space
wound. Basket weave. Cylindrical. Highest practical air dielectric. Gives wonderfor

LOUD SPEAKER
Why

ful sharpness in tuning, better

and purer tone

2V4"

the excellent reproducing
by the use of an inferior
With
a
it is possible
speaker.
to reproduce with amazing exactness
every note of music and inflection of
sacrifice

qualities of a set

former, $2.10.

A

can pick up.

3" Diameter Transformer

trial will

AT YOUR

Capacity coupling reduced to lowest
degree. For use with .00035 Mfd. Condensers. Set of three, $6.00
Single

DEALER'S OR WRITE DIRECT

Transformer, $2.25.

COMPANY
Chicago, U. S. A.

State and 64th Sts.
Ask About

BURNS

PushType Cle-Ra-Tone

B- Eliminator

noisy operation.
Contacts always

OF GENUINE BAKELITE

clean. 75 cts. each.

Cut, drilled and engraved to order. Send rough sketch
for estimate.
Our New Catalog on Panels, Tubes and
Rods all of genuine Bakelite mailed on request.

Battery Switch

*

STARRETT MFG. CO.
Green Street

Chicago,

buy a Majestic!

"B" current supply unit!
giveyou added volume
A MAJESTIC supply
power.
belter

will
It will

tone.

constant dependable

from your light socket at an averOperates
age cost of only one-tenth cent au hour!
direr t

Majestic "B" Current
Su ppl y delivers pure,
direct current

whom

th

Condensers

No

The broadcast
range is spread evenly over the complete
dial. Stations come in without interfercrowding of

it

the end
you arc

riot fully satisfieJ,

your money will In refunded by your dealer.
Fully guaranteed. Its low
purchase cos I and the say-

J1.25 per pair.

Stations.

direct to

See Benjamin Products at the

Radio Shows
San Francisco,

Stu

At
to your set.
of seven days if

Support sub -panel,
with room underneath

cannot supply you send
our nearest sales
office with his name

amount

or any other reliable
denier and get a Majestic

Attach

aid to simplification inset construction.

ence, and tuning is much easier. An
instrument made with the precision and
compactness of a watch. Adjustable turn-

set

"B" Current Supply.

Brackets
An

If your dealer

From
your

dealer

you bought

interaction. Single
Transformer, $2.50.

for accessories and
wiring. Plainand adjustable. Plain 70 cents
per pair; adjustable

Straight Line Frequency

Receiver
to

close together with-

out appreciable

.00025 Mfd., $5.00 .00035 Mfd., $5.25
.0005 Mfd., $5.50

Economical,Poiuerfri/
Lasts as Long as Any

io

mits placing coils

ing tension.

from your

light socket.

(

"Lekeless" Transformers
Uniform high inductance, low distributed capacity and low resistance. The
external field is so
slight that it per-

Quick, positive, clean-cut make

and break. When it's"in" it's "off,"
wasteful use
[eliminating danger of
of battery. 30 cents each.

III.

If you want real radio en-

joyment

Sockets

Spring Supported,
Shock Absorbing.
Stop Tube noises.
Greatestaidto non-

RADIO PANELS
521 S.

Diameter Transformer

Compact. Especially desirable for crowded assembly. Eliminates interfering "pickSingle Transup." Set of three, $5.75

BURNS

that the set
convince.

voice

volume

quality.

up

seta

ffir

t" *o\fn
tulN-s or

201 -A TV e
six 201 plunon
Price
tube.
|

rx>'T

Calif.,

Aug. 21-28. Booth 87.

NewYork,N.Y., Sept. 13-18.Booth9, Sec. CC.
Chicago,

111.,

October

1

1-17.

Booth 9,

Sec. P.

S32.5O

1

ing

it

will

mean

to

>m

in

;i
few months make
an investment lhatsoon
pays for itself.

ju-

1

il

Majrllr
Super "U"
cai'iw-ity

1

to 12 tulx-B,

in. In.liii!;

Hi.-

II-.-

..f

W
""pMce

$39.60

Benjamin
New
"V,.,.-

247

W.

V.-.lr
York

17th Street

Electric

1 70.19)3 S.
Q <,.*,,,
.... ... Q120-128
St.
Sangamon
Chicago

Manufactured in Canada, by the Benjamin

Electric

GRIGSBY-GRUNOW-IIINDS CO.
1.1711

ArmitsiRe Ave.

Chicane,

111.
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TRANSMITTING SETS.

R344.3.

May

QST.

Change in Wiring*
with the^adaptea

TRANSMITTER,

1926, pp. 43-45.

Crystal-Controlled

"Adjusting the Crystal-Controlled Transmitter,"
S. P. McMinn.
The adjustments of a crystal-controlled circuit are easily
made if proper precautions are considered. The operator

of station 2 we presents his experimental layout, consisting
of one i x-2io oscillator, and two 2O3-A amplifiers, and explains the details concerning adjustment and operation.
Proper precautions are necessary to avoid ruining the crystal in

the oscillator plate circuit.

ELECTRON-TUBE RECEIVING SETS.
R343.
RECEIVER,
Radio News. May, 1926, pp. $62ff
Roberts.
"Building the Roberts Circuit," A. MacGillicuddy.
The layout of a five-tube Roberts circuit is shown, information being given on the proper operation and neutrali

.

ization of the set.

REGENERATIVE ACTION.
REGENERATION.
Radio News. May, 1926, pp. s64ff
"What is Regeneration Part II," K. W. Jarvis. (Continued from April issue).
A tube begins to oscillate at the point of "critical regeneration," says the writer.
Regenerative amplification
is said to depend on the choice of the tube and not the type
The effect of grid leak and condenser on reof circuit.
generation, the explanation of "negative resistance" when
speaking of regeneration, the effect of series resistance in the
Ri34.4.

i

.

circuit, beat reception phenomena, the question of
sharpness of tuning, and the effect of re^radiation from
antennas are discussed in detail.

grid

TRANSMITTING SETS.

R344-3

Q S T.

June,

1

926,

pp.

TRANSMITTERS,
Scbenectady*

3 3-39.

"South Schenectady and the April Tests."

The paper presents a short description of the various shortwave stations used in recent tests at Schenectady. These
include 2 XAG, 2 XAH, 2 XK, 2 XAC, 2 XAF, 2 XAD, 2 XAW, and
The method of controlling the 2o-kw. energy out2 XAF.
put from 2 XAF, using fifth harmonic and an ux-2io tube as
master oscillator, is described.

A combination power tube
An exclufan Home Develop-

and adapter
sive

ment

EARTH ELECTRICITY.
Rii3. TRANSMISSION PHENOMENA.
Popular Radio. June, 1926, pp. inff.
"Earth Electricity Does It Affect Radio Reception?"
E. E. Free.
The problem of earth currents, the amount, the changes,
the source, and the effect on radio waves, is discussed.
Radio waves are supposed to travel between two great
electric charges, the positively charged upper air and the
Near the surface
negativejy charged surface of the earth.
a potential gradient averaging 150 volts per meter is found,
this value decreasing with height.
The negative charge of
the earth is not a constant, but undergoes daily and seasonal
The negative
variations which may or may not be regular.
charge on the earth is continuously being dissipated to the
air, but at the same time constantly renewed from some
source unknown, and little understood. The variation in
earth potentials, results in earth currents flowing from places
of higher potential to those of lower potential, and this
flow is said to affect the travel of radio waves.

This unusual tube which you can put in your
set like an ordinary tube
makes a decided im-

provement

in reception.

The Adapted Mogul 5VCX power tube not only
volume but gives that roundness of tone
and music
lost when an ordinary tube of insufficient

increases

and

clear cut reproduction of voice

that

is

capacity

is

MICROPHONE

BROADCASTING.
Rj50.
Popular Radio. June, 1926, pp. M4ff.
"Micro-Fright," Homer Croy.
The experiences of the writer, as he

used.

FRIGHT.
before a micro-

steps

for the first time, are related.
He sets down four
rules a broadcaster should follow.
First, rehearse your
talk or your song before you face the microphone.
Second,

phone

Ask your

dealer to demonstrate this tube to you,

bring your sheet music or your manuscript with you.
Third, use a porous paper that does not crinkle when you
turn the pages.
Fourth, clear your throat before you begin
to talk or sing.
Several points a radio director should
consider before placing a number on a radio program are

to-day. The Van Home Company manufactures a variety of tube types for all receiving
purposes. You are urged to become acquainted

mentioned and discussed.

Ri

with the complete line write for descriptive
matter or see your dealer.

THE VAN HORNE
904

Center

Now i* o good

time

CO., Inc.
Franklin, Ohio

St.

to subscribe for

RADIO BROADCAST
& Company

Garden

He explains his conception of wave transmission
theory.
by stating that "Wireless signals are a wave motion, in, or
disturbance of, the magnetic forces of the earth, and are
propagated through this magnetic field, following the curvature of the earth, just as a tidal wave would follow the surface of the ocean.
Practice indicates that the nodal points
of the waves are at, or near, the earth's surface."
Accordingly, the magnetic field runs parallel to the surface of the earth and any disturbances set up are propagated
along these magnetic lines of force. Also, there is a direct
connection between earth currents and radio reception, the
strongest signals being heard along the lines of earth current

City,

New York

for

Radio Parts

The use of Bakelite parts in
buy or build, will insure you

the set

you

against inferior reception through defective insulation.
Write for booklet 29.

"How To

New

York, N. Y.

BAKELITE CORP. OF CANADA.

Chicago

Office: 636 W. 22nd St.
Street, Toronto, Ontario,

LTD., 163 Duffcrin

S.

Gordon Taylor.

The Model 8 Ferguson receiver is described and explained
The construction, the operation, the circuit

in detail.

and its theory, the correct tubes and batteries to use, and
the design of the set, are all clearly outlined for the owner
of such a set.
R.

342.7.

AUDIO FREQUENCY AMPLIFIERS.

Popular Radio.

June,

1926,

pp.

"Audio-Frequency Amplification,"
John V. L. Hogan.

"What

The

BAKELITE CORPORATION
Canada

Tested and approved by RADIO BROADCAST

MODELS.

Get the Most Out Of Your Ready-Made

constitutes

138(1

AUDIO
FREQUENCY

AMPLIFICATION.

and

good amplifiers
question
"
is considered.
The loud speaker and the
loudspeakers?
amplifying system are inter-dependent and must be so
considered in the practical and theoretical analysis. A
practical transformer should magnify uniformly between
64 and 6000 cycles per second, says the writer. Good
first in efficient tube coupling apamplification consists
paratus; second, in the elimination of tuning or resonant
effects or feedback conditions in the audio system; third, in
using vacuum tubes large enough to handle the maximum
output of the set without overloading; and, fourth, in the
proper choice of a loud speaker.
1

247 Park Ave.,

FERGUSON

R343. ELECTRON-TUBE RECEIVING SETS.
lune 1926, pp, 131-136.
Popular Radio,
Receiver,"

BAKELITE

RADIO WAVES.

RADIO WAVES.

travel.

Through your dealer or direct, by the year only $4.00

Itoublcday, Page

10.

Popular Radio. June, 1926, pp. 124-126.
"Radio Uses no Ether Waves," W. W. Massie.
Instead of accepting the Hertzian wave theory of radio
wave propagation, the writer adheres to the magnetic wave

RADIO BROADCAST ADVERTISER
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CELATSITE

BATTERY

CABLE

A New and Advanced

a silk-covered cable of varicolored Flexible Celatsite wires,
for connecting batteries to set.
Prevents

"blowing" of tubes;
your set an

gives

Model

orderly appearance.

Stranded Enameled Antenna
Best outdoor antenna you can
buy. 7 strands of enameled
copper wire; maximum surface for reception. Prevents
corrosion and consequent

weak

signals.

The Original Celatsite
a tinned, copper bus bar wire
with non-inflammable "spaghetti"
covering, for hook-ups. 5 colors:
30-inch lengths.
We also offer the highest grade of
"spaghetti" tubing for Nos. 10 to
18 wires. 5 colors; 30-inch lengths.

Nordeti-Hauek
Super- 10
Highest Class Receiver in the

Flexible Celatsite
stranded

Flexible,

wire

World

for

and sub-panel
Non-inflammable

point-to-point

wiring.

"spaghetti" covering.
In black, yellow, green,
red and brown; a color

for each circuit. Put
up in 25-foot coils.

Send

for folder

THE ACME WIRE

CO., DEPT. B

NEW HAVEN, CONN.

.

^\

ACM

IRE

|MAKS BETTER
SENT

ANYWHERE ON

RADIQi
FREE TRIAL
POWERFUL

10 DAYS'

BIG

everywhere report

.

Europe.

-

elous value. Letuaera
stim

FACTORY
PRICES-SAVE
/3TO I/2.

l

RADIO
GETS'EM
COAST fc
COAST

S n,.ii.r

Sets S13. 75 no, retail.

FREE! Literature on latest
Ito 6 tube models. /Agents \
lew low prices ana I Dealers I

ECIAL OFFER! \Wrtt!/
MIDWEST RADIO CORPORATION

Pioneer Builders of Self
St.. Cincinnati* Ohio

B-E Bth

4C6

Panel Size: 36"x9"xl-4"

Weight:

NORDEN-HAUCK SUPER-10

is

advanced
THE
be

lb.

an entirely new and

design of Receiver, representing what we believe
the finest expression of Modern Radio Research
Engineering. It is the product of years of experience devoted
exclusively to the attainment of an ideal Broadcast Receiver
regardless of cost.
Results obtained in every respect will upset all your previous
ideas of good radio reception.
Here are only a few of the host of features that place the
SUPER-10 far in advance of competition:
to

NORDEN-HAUCK

10 tubes employed to give perfect reproduction with unlimited
range and volume power.
Super selectivity on all wave lengths.

Navy Standard*.
Wide wave length range without change of coils, etc.
(Adaptable 35 meter* to 3600 meters if desired.)
Use Loop or Antenna.
Simple to operate, having only two major tuning controls.
No Harmonics. Signals are received only at one point.
Special Power Audio Amplifier, operating any loudspeaker and
Built to

1

eliminates necessity of external amplifier.

Can be operated

directly

from

house current
AB-2.

if

used with

NORDEN-HAUCK POWER UNIT

NORDEN-HAUCK

^w

^

No guessing, less wiring and no grief with
AMPERITE. Eliminates hand rheostats.
AMPERITE

SUPER-10 is available completely conTie
structed and laboratory tested, or we shall be glad to supply the
complete engineering data, construction blue prints, etc., for those
desiring to build their own receiver.

is the only perfect filament control.
Specifiedin all popular construction sets. Price$1.10.
.<

Dept. RB-9
atvtfP

^x K M

tf

Gotnpany
^~^srfi/ji4riy

50 Franklin

T^fTwrit^^

Street,

.

New

York City
Y.

Write for

FREE
Hook-upa

A complete
flnnn
upon Ronnoct
nequesi attractive
|

y

catalog,
iii u5 .

trated, will be gladly mailed without charge,
or full size constructional blue prints, showing all electrical and mechanical data, will
be promptly mailed postpaid upon receipt
of $2.00

Write, Telegraph or Cable Direct to

NORDEN-HAUCK
Incorporated

ENGINEERS
MARINE BUILDING
Philadelphia, U. S. A.
Tested and approved by RADIO BROADCAST

NORDEN-HAUCK,

Inc.

Philadelphia, U. S. A.

Gentlemen :

D

Please send

tion on
literature

my

me

without cost or obliga-

attractive illustrated
describing the new NordenSuper-10.
[3 I enclose $2.00 for which please send
me, postpaid, complete full size constructional drawings and all data for building
the Super-IO.

Hauck

Na me
Address

.

.

part,
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And Now/
The Ultimate Achievement

A Live Rubber Socket
This new

live

rubber socket

is

the latest development in a perfected socket that absorbs shock

and eliminates

Mhi KRS,
PARIS OF ORCITIS; ISSTRI MhNis.
R}8o.
L'se ni Rt\ciict\.
Popular Radio. Junt'. n>2<), pp. i4i(T.
"Use Meter* to Avoid Breakdown^" I). B. Hill.
The use of meters in receiving SL-I>, i> important. It is
recommended that, if possible, four meters he used in recording the condition of the energy supply to the receiver.
These meters, In their order of importance, are: Kilament
voltmeter, plate voltmeter, plate milliammeter, and filament ammeter.

The

each

is

in its place

use and the operation of

BROADCASTING.
BROADCASTING.
R55O.
Popular Radio, June 1926, pp.
Effects of
" c I44JT.
"
i) _
_ o
p
Rebuilding Bodies bv Radio," Sir B. Bruce-Porter.
The psychological effect that radio programs have upon
the subconscious mind of people, especially upon the mind
of a patient in a hospital, is told by the writer, who is head
of the Third London General Hospital.
Disordered minds
are soothed by the broadcast programs and likewise morbid
thoughts prevented.
,j

Popular Radio.

microphonic

June,

1

RAYTHEON
POWER PACK.

Si IMM.Y.
026, pp. 147-151.

"The Raytheon Power-Pack,
L. M. Cockadav.

noises.

:

:

ALTERNATING CURRENT

R.343-7.

all

practical

discus;,ed.

Part 11,"

Four models of Raytheon Power-Pack units are shown,

This

is

a revolutionary achieve-

ment that has solved V. T.
socket problems and has caused
great comment throughout the
radio field.
It

is

surprising the difference

this socket will

make

in

your

set.

together with blue-prints of circuit diagrams and lists of
The transformers
materials needed to construct each.
selected for these models are Ail-American, Thordarson,

Acme, and
Ri

Precise.

RADIO WAVES.

RADIO WAVES.

10.

Popular Radio.

June, 1926, pp.

"Can We Make Use

I5$ff.

of Mil"
lillimeter Waves?", K. K. Free.
suggests the use of millimeter waves

Doctor Langmuir
communication purposes, using new methods in producHe suggests some totally new device for
ing these waves.
generating and refers to similar devices which have been
used, such as the iron-dust generator of Madam GlagolewArkedewa, or the vacuum tube having all parts enclosed in
it, or a reflector method, or production of waves directly
from heat energy. The radio amateurs in his opinion are
best equipped to undertake such experimental work.
for

Ri

EARTH

TRANSMISSION PHENOMENA.

i).

HI.CIRICITY.
Radio News. June, 1926, pp. i(>24lf.
"Radio Reception by Ground Alone," S. R. Winters.
The experiments conducted by Doctor Rogers with his
eight-tube super-heterodyne and underground radio system
seem to indicate the advisability of further investigation.
Static is said to be practically unknown and reception
Karth propagation of radio
seems to be much improved.
energy is considered in relation to aerial propagation,
to
some
other
theories of wave travel,
reference being made
such as the Kennelly-Heaviside layer, and the Hertzian

wave

SOFRUBBA
Here are some of the remarkable features of the
Sofrubba Socket. Ask your dealer about them or
write us direct.
It

is

It is

a perfect shock-absorber.
made of special process soft

live

Each contact

guaranteed without qualification against rubber
change or any other defect for five years.
It is unbreakable.

It

is

Attention,

is adaptable to top and sub-panel mounting without change.
It aliens itself to warped panels and imperfect panel

It

drilling.
It gives a perfect

rubber.

It

is

is

Universal.

hugging contact.
one continuous piece and self-cleaning.
Takes UV and UX types of tubes.

It is

Its

theory.

CONDENSERS,
RjSi. CONDENSERS.
Radio News. June, 1026, pp. i64off.
Fixed.
"The Manufacture of Mica Condensers," S. Siegel.
Fixed condensers must meet two requirements, namely,
In the manufacture of
accuracy and electrical efficiency.
fixed mica condensers the mica must undergo rigid tests.
Thorough impregnation, to guard against moisture, is
necessary.
Capacities may vary greatly, even after being
assembled cautiously and as nearly identical as possible.
Present patented processes insure more accurate capacity
ratings now, even before making final assembly.

good-looking practical efficient,
low price, alone, makes it distinctive.

Department C.

"Static Forecasts Forest Fires," S. R. Winters.
The use of radio in detecting the relation of static conditions to forest fires has been fairly well established during
What are known as static stations have
the past few years.
been in operation in various localities in the Northwestern
forests where weather conditions, humidity, barometer
readings, etc., are studied in comparison to static or atmosIt has been found that humidity increases with
pherics.
static, although daily and seasonal variations must be taken
into consideration.

R 342.1

MOULDED PRODUCTS

CORP.

New York

5.

AMPLIFIER TRANSFORMERS.

TRANSFORMERS.

Radio News. June, 1926 pp. ]662ff.
Audw-jrequfncy.
"Audio-Frequency-Amplifier Transformers," S. Harris.
Good transformers must have output voltages which in
every way correspond to the input voltages, so that the
voltage ratio at any instant be a constant, says the writer.
This idea is made clear by an extensive comparison of harmonics and frequencies of the musical scale to the natural
characteristics of the transformer with its posMbU- irregular
overtones over the audible
amplification of harmonics and

Moulders of Bakelite and other compounds

549-551 West 52nd Street,

FORESTRY
AND RADIO.

R535- FORESTRY.
Radio News. June, 1926, pp. 1644^.

City

scale.

TRANM OK.MI-KS.
R^42. 5. AMPLIFIF.R TRANSFORMERS
(.'.on slants
Radio News. June, 1026, pp. i66srT.
of.
"How Transformer Constants Are Measured," S. Harris.
The measurement of transformer characteristics, voltage
conratio, primary inductance, reMshuia*, power losses,
losses, impedance, etc.. are easily made by using the srt -upThe circuit consists of an audiodescribed and illustrated.
frequency generator, an amplifier, ihe transformer under
[he operation ol (Intest, and the measuring instruments,
set-up is considered very simple, equation-, and mathematical deductions being presented to facilitate its use.
i

Why not subscribe
$2.40.

Send

to

direct to

Radio Broadcast's
Doubleday, Page

&

By

the year only $4.00; or two years $6.00, saving

Company, Garden

City,

New

York.

ALHAMBRA

LOW FREQUENCY PAPER
FOR

it

>

New York

Tested ami annroved bv RADIO BROADCAST

i

lie fidil of rail in receiyrr lesion, JasMKas follows: (i)
The regenerative dctfi-tur. i^.)
neutralized radio-frequency amplifier with or without
{
ilt-u-rtKni or Miper-ru-ii-r. The
douNr
i
regeneration;
hese receivers are studied Irom v;inoi^
dyne types.
.u oiistna!. ;imi opcutt\f,
namely;
technical,
stantlpoinls.
and in turn the radio-lre(|iienc> amplifier, the detector, the
the
translating device or loud
audio-frequency amplifier,
speaker, and the source ol power, are con^idcreil.
Supplemented hy various diagrams and curves, the article gives
considerable information relative In the history and the:
developments of receiving sets in use to-day.

in

The

*

>

l-

the author surveys

CONE TYPE SPEAKERS
THE SEYMOUR CO.
323-329 West 16th Street,

RECEIVING APPARATUS DESIGN
RECEIVERS..
AND PRINCIl'l
Df
RADIO BROADCAST. July. 10.20. pp. 24^-2^,2.
"Tendencies in Modern Receiver Design," J. G. An \r
In a paper delivered briore the Ratho Club ol AMHTK.!,

Ri6o.

1

I

t
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New "A" Power Unit for better radio service.
A regular charger or trickle charger combined.

A

48 volt

Universal

"B" Battery.

Assures constant voltage and
clearest possible reception.

Radio standard battery, built
specially for radio use, with
extra heavy plates.

Abolish crackling and
fading with this

new "A" Power Unit
POWER TUBES

are coming
more and more into use so we
are adding the following to our
line;

VOLTRON 5

L-S

&

Filament Voltage
Filament Current

5.
.5

135

Plate Voltage

NOTE

P

5

5 L-S should be used only

style

the last

audio stage.

specially built

all

in one unit, enclosed in attractive alumi-

num cabinet. Compact, efficient, silent.
Trickle-charges your battery while the set is in
use or charges it at a higher rate if desired easily
controlled by one switch.
Beautifully made and finished, the battery hav-

ing specially molded glass case, this Power Unit
is a handsome addition to any set.
It keeps your "A" battery in top notch condition at all times thus assuring the perfect reception that is best obtained with a good storage
battery.

Like

Universal products, this Unit is made
finest and most suitable materials,

all

from the
in

combining a

PLUG-IN
battery of new type with a bulb type charger

our

tested in

own laboratories, pronounced per-

fect by experts before it le ave sour factory.

VOLTRON

7K P-R

Filament Voltage 7.5
Filament Current 1.25
Plate Voltage

425.

*

Universal Radio Batteries are made solely for
use with Radio sets they're not ordinary storage
batteries re-named.
Send for Free Battery Guide the book which
made such a hit when broadcasted. Thoroughly
covers care of batteries for both Auto and Radio.

UNIVERSAL BATTERY COMPANY
3449 South La Salle St., Chicago
Batteries for every Purse

AUTOMOBILE

RADIO

and Purpose
FARM LIGHT

Parts for all makes of batteries

SHOP EQUIPMENT

26 Tark

^Place

NEW YORK

CITY

UNIVERSAL
BATTERIES
Tested 3nd approved by RADIO BROADCAST
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THE
"RADIO BROADCAST"

INFORMATION SERVICE
How

for

Write for Technical In/orThe Scope of This Service

to

mation

radio

AS

aerials

be

\\.-\S announced in the June RADIO
BROADCAST, all questions which were
formerly sent to "The Grid" will now

handled

COPPER

2.

the

Technical

Information

questions

of very general help to our readers,
there are certain demands which can not be met.
Service

is

The
make comparisons between various
1. Cannot
Technical Information Service:

COPPER

kinds of receivers or manufactured apparatus.

combines

2.

the essential

3.

qualities of

resistance to corrosion,

tensile

strength,

4.

Wiring diagrams of manufactured receivers
cannot be supplied. This information can be
secured from the various manufacturers.
Complete information cannot be given about
sets described in other publications, but in
all cases (wherever possible), inquirers will be
referred to a source of information where the
In this connection,
data can be obtained.
the monthly department in RADIO BROADCAST "The Best in Current Radio Publications" should be of great help, and should be
That department records the
consulted.
most important constructional, technical,
and general radio articles which appear.
Special receivers or circuits cannot be designed by the Technical Service.

5.

high conductivity.

Those who ask questions which cannot be
scope of a letter will be referred,
possible, to sources where the information can be obtained.

answered

in the

if

to

of the

many requests,
response
various groups of apparatus tested and approved
by RADIO BROADCAST Laboratory will be mailed
In

COPPER & BRASS

to

lists

inquirers without charge.

all

or

that

formance.

A g,ood condenser stores

up tone

impulses, to be released at the instant they
reach full-rounded perfection. An inaccurate
condenser lets only a distorted part of the
tone trickle through, and cuts down the receiving range of your set by putting it out of
electrical balance. You'll realize the impor'
tance of accurate condensers the day you equip

your

set

with Sangamo Mica Condensers.

Mica Condensers
Being solidly molded in bakelite, Sangamo
Condensers are accurate forever. All edges
are sealed tight against moisture, the worst
enemy of condenser accuracy. Ribs of bakelite
give mechanicalstrengthandprevent a change
in pressure on the delicate mica inside, which

would also change the condenser capacity.
All edges are rounded to prevent chipping.

A

range of 35 capacities makes it possible to
get exact. y the right capacity for your circuit.

SANGAMO!
Accurate,

Sangamo By-pass Condensers

-e nou> available in
/2 an d

1

1/10, 1/4,

tnfd. capacities.
I

Sangamo
6331-7

TECHNICAL INFORMATION INQUIRY
BLANK

New York

are the entrances
a good per-

CONDENSERS
mar
make

1

RESEARCH ASSOCIATION
25 Broadway,

of

gateways

is

All

charged a fee of One Dollar for the Laboratory
Technical Service.
mail and
3. All questions will be answered by
none will be published in RADIO BROADCAST.
The Technical Information Service of the
Laboratory feels that it is important to define the
Although the
scope of its service to readers.

wire

little

That

maintained under the following rules:
from subscribers to RADIO
BROADCAST will be answered free of charge.
Non-subscribers to RADIO BROADCAST will be

service
1.

by

RADIO BROADCAST Laboratory.

Service,

Radio Parts

I

Company

Electric

Springfield, Illinois

RADIO DIVISION, 50

Church

Street,

New

Yorfc

Technical Service,

RADIO BROADCAST Laboratory,
Garden City, New Yoik

RADIO FANS,
will cost

you four

a

one-year's subscription to Radio Broadcast

dollars,

two

years six dollars.

Consider this

on your part
the future development of your own knowledge of Radio.

expenditure as being a necessary investment

for

SALES OFFICES

PRINCIPAL CITIFS

GENTLEMEN:

RAYTHEON

Please give me fullest information on the at'
tached questions. I enclose a stamped addressed
envelope.

D

am

a subscriber to RADIO BROADCAST, anj
therefore will receive this information free of
I

For pliable Inception

charge.

D

am

not a subscriber and enclose $i to cover
cost of the answer.
I

*

Address

RADIO
TRITE today for your free copy
/ of

unfortunate

1

O2- 1 O9

S.

Canal

St..

Chicago

Kailio

plfte

into our
Sheet No. 20.
Under the numerals, there should be five dashes
for "Xero" while the code expression for "Transmission Finished" is dot-dot-dot-dash-dot-dash.
errors

LATEST

tliiin fSiT
Kvtrry pant- crammed
with Uteat in sets, speakers, kits.
parta and accensorie. Kaal - movirtur
items
unbeatable values
complete

Errata

TWO
August

Albin's

Money-Saver CataloK- More com-

crept

number on Lab.

Tested and approved by RADIO BROADCAST
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CRYSTAL CLEAR TONES

ON

Carborundum

**%^\

\

j

Stabilizing

^Detector
is

no denying the pure true

THERE
quality of crystal

reception.

And you can get such

reception

set without the fuss

and

on any

impedance of any circuit. Simply turn the

IN U.

potentiometer knob.

$3,50

The

worry of a

nervous Cat's whisker jumping off the sensitive spot.

The Carborundum

Stabilizing Detector Unit has revodetection.
It is built around the
lutionized crystal

Fixed Permanent Carborundum Detector no Cat's
whisker no adjustments retains its sensitivity and
simply can not burn out.

The Stabilizer gives you

a resistance controlling feature
which
the
Detector
can be made to match the
through

Dealers
or

Direct

For greater sensitivity greater distancebut above all for the reception of tones of natural quality equip
your set with The Carborundum

Detector Unit

improves any

A.

addition of an

ordinary flash light dry cell gives
the necessary booster voltage.

Stabilizing

S.

it

The
Carborundum

/

//
''

Company
Niagara

set.

Falls,

N.Y.

Please send free

Hook-Up Book D-2.

THE CARBORUNDUM COMPANY, NIAGARA

Name.

FALLS, N. Y.
/

SALES OFFICES AND WAREHOUSES IN

New

York. Chicago, Boston, Philadelphia, Cleveland, Detroit Cincinnati, Pittsburgh, Milwaukee, Granu Rapids
Carborundum
oon Carbide.

ia

the Registered Trade N
Murk is the ex

This Trxle

ROBERTS

FANSATTENTION

e used by
uaivti

j.[

The Carborundum Company fur Sility of The Carborundum Company.
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Walter Van R. Roberts, B.S.,E.E.,Ph.D.
Published by Doubleday, Page Sr Company.

Battery
Switch

53 pages.

$i.

has been a
years for

THERE

dealing

a

really

with

demand

the last few

comprehensive

book

the

principles underlying
average set builder desires

The
radio reception.
to know the functions of the pieces of apparatus
he uses in a receiver, and gradually is inspired
Most
to go deeper and deeper into the subject.
available books either are so elementary as to
give one a misconception of the phenomena
occuring or else they go into elaborate calculations so that the physical picture of the
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mechanisms operating are entirely lost.
"How Radio Receivers Work," by Walter
Van B. Roberts, is a book which fills a long-felt
need on the part of many radio experimenters.
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Control
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few pages are given to alternating current
theory in which the function of a coil and a
condenser is explained, as well as the circuit
which results when inductance and capacity are
combined in parallel, to form an oscillatory
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though interesting, does not seem to explain
of the phenomena which are so readily
taken care of by the assumption of the existence
of a "Heaviside Layer".
Those who have wondered why a vacuum
tube can be made to operate as either an amplia detector, or a generator of alternating
current, should read the third chapter of Mr.
Roberts' book, where the principles of the tube,
fier,

"The Aladdin's Lamp
in

of

Radio"

are discussed

everyday terms.

The latter part of the book deals with modern
types of receivers, discussing different methods
of radio frequency amplification, including the
ciples,

plification, under the headings of "Impedance
"
and Resistance Coupling, "Transformer Coup"
and "Push-Pull Amplification," are
ling,

Make any Good Receiver

*

Thus, the important parts of the
r. f. amplifier, the detector, and

discussed.
This

i

j

a good time

to subscribe

receiver,

for
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as separate
proper prospective

are discussed

units, giving the reader the
on the complete receiver.

that

should be apparent from this brief resume
here is a book that the experimentally

own, one

inclined radio fan can well afford to

a welcome addition to that only too small
existing library of authoritative simplified radio
that
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Another Radio Show
OUR

shows scheduled for the
list was printed in the
August RADIO BROADCAST), should be added the
>maha Radio Show. This latter will take place
th, and is
during the week of September 6th to
being held under the auspices of the Omaha
Radio Trade Association, in the Omaha Audi-

TOcoming

list

of radio

season (this

(

1

torium.

Manager, Chas. A. Franke.
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The New Balkite Charger

457

Operate your
radio set from the

MODEL J.

Has two charging rates. A
low trickle charge rate and a high rate

light socket

for rapid charging. Can thus be used
either as a trickle or as a high rate
charger. Noiseless. Large water capacity. Rates: with 6- volt battery, 2.5

and .5 amperes: with 4-volt battery, .8
and .2 amperes. Special model for 2540 cycles. Price $ 19.50. West of Rockies

$20.

Either with a Balkite Charger
1
and Balkite B"or with the new Balkite

Combination Radio Power Unit.
The most convenient way of operating your radio
set is
Balkite Trickle

Charger

MODEL K. With 6-volt "A" batteries

can be left on continuous or trickle
charge thus automatically keeping the
battery at full power. With 4-volt batteries can be used as an intermittent
charger. Or as a trickle charger if a resistance is added. Charging rate about
.5 amperes. Over 200,000 in use. Price
$10. West of Rockies $10.50.

from the

light socket.

Now you

can do

it

merely by adding the new Balkite Combination
or Balkite "B" and a Balkite Charger. Either way
will give

you

from the

light socket.

full silent

power for both circuits

All Balkite Radio Power Units are permanent
pieces of equipment. They use no tubes. They

A New Balkite "B"at #27.50
Balkite "B" eliminates "B" batteries
supplies "B" current from the
socket. Noiseless. Permanent.
Employs no tubes and requires no replacements. Three new models. Balkite
**B"-W at $27.50 for sets of 5 tubes
or less requiring 67 to9O volts. Balkite
"B"-X for sets of 8 tubes or less; capacity 3O milliamperes at 135 volts
$42. Balkite "B"-Y, for any radio set;
capacity 40 milliamperes at 150 volts

and

light

$69.

have nothing to wear out or require replacement. They are noiseless. They do not hum.
They always give just the power needed by the
set because they do not run down or run low.
Other than a slight consumption of household
current their

first

cost

is their last.

saving.

Operate your set with Balkite Light Socket
Power. Over 600,000 receivers
one of every
ten are already Balkite equipped. Equip yours
set.

Know

into a light socket
the pleasure and satisfaction of ownit

ing a set always ready to operate at

KLUSrEEL

Balkite Combination
\Vhen connected to your "A" battery
supplies automatic power to both "A"

tomatic in operation. Can be put either
near the set or in a remote location.
Will serve any set now using either 4

or 6-volt "A" batteries and requiring
not more than 30 milliamperes at 135
current practically
eets of up to 8 tubes. Price $59.50.

all

All Balkite Radio Power units operate
current with
from 110-12O volt
models for both 60 and 5O cycles. Prices
are higher in Canada.

AC

its best.

"

B alkite

and "B" circuits. Controlled by the filament switch on your set. Entirely au-
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Truphonic Power Amplifier
as the

name

True Music

implies

Improved Amplification and Increased Power
is the amplification.
detector, you get real music.
Step to the last stage. You get a muffled roar for applause.
The announcer ceases to be clear and understandable.

most important part
THE
With the phones on the

of a radio set

Attach the Truphonic Amplifier and all this is changed. The
same clarity of the detector tube is preserved. You'll be surprised with what you were satisfied with before.
Clip
Just try the complete Truphonic Amplifier on any set.
the cables to the regular set batteries; shift tubes; plug in
adapter and speaker. You'll never take it off.
If you like, you can use a
is all you need.
Connections are provided. Also, the amplifier inThis
cludes an output unit for the protection of your speaker.
choke and condenser output unit is recommended by the R. C. A.

One

power

extra tube

tube.

and others when power tubes are used. You get clearer tone,
greater power capacity, and there is no danger of burning out or
demagnetizing your speaker.

This Truphonic system

is

being adopted by

many

of the higher

Their endorsements after the most
quality set manufacturers.
complete laboratory and practical tests are most wholehearted.

Truphonic amplification so operates as not to absorb weak sigIts amnals as do heavy audio transformers and impedances.
plification is over double that of resistance coupling, with no extra bat-

gether with their compactness, makes

them permanently

to install

convenience of the

the

set

it

possible for service

men

Leads are attached for
Every requirement of set

any

set.

builder.

fully met.

is

design

in

is the Truphonic Catalacquered steel catacomb, containing three
(3) Truphonic couplers and an output unit, is covered by a
moulded socket panel of special construction containing six (6)
or seven (7) sockets. This socket panel has unique contacts, one
piece of metal for all common filament contacts, and continuous
metal from plate and grid terminals to connected apparatus.
This simplifies construction, and eliminates possible future trouble
which can come from each additional soldered joint.

The

greatest boon to the set constructor

comb Assembly.

A

Hear Truphonic now!
and for

all

You

will

want

for your present set,

it

future sets you buy or build.

Complete Truphonic Amplifier No. 304
Ready to attach to set
Truphonic Catacomb Assembly

.

.

$20.00

20.00

No. 306 with six sockets
No. 307 with seven sockets
Truphonic Couplers Individual No. 301
Truphonic Output Unit No. 300

.

5.00 per stage
5.00

.

teries.

ALDEN MANUFACTURING

Truphonic amplification is a new
system, developed by Mr. H. P. Donle.
A balanced combination of transformer

Department IMS,

Springfield,

Send me complete information concerning the
Na-Ald Truphonic Power Amplifier and the Na-

and

impedance action, simultaneously
transmitting energy by electromagnetic
and electrostatic action exactly coordinates with the characteristics of

Ald Localized Control Tuning Unit.

standard tubes.

City

Engineers marvel that this compact
such
and
device
maintains
quality
seems impossible to overload.

Dealer's

In addition to the complete amplifier
attach to a set, individual
couplers in separate iron clad cases are

ready to

The output
by stage.
unit is also mounted in an identical
case.
These units have a bracket arrangement that allows the case to be
mounted in various positions. This, tosupplied

stage

GO.

Mass.

Namt
Street

Na-AId Localized Control Tuning Unit
provides simple one-hand tuning without
the complications of single control.

....

$ 8.00

....

10.00
10.00

Double, No. 2172
Double, with Tickler Controls
No. 2170
Triple, No. 2173
Quadruple, No. 2174
.

.

.

15.00

Tested and approved by RADIO BROADCAST

State

Name

RADIO EQUIPMENT ON A BRITISH PASSENGER TLANE
How

a standard Marconi 150-watt vacuum tube
telegraph and telephone radio
if installed on an
Imperial Airways passenger machine
be-

transmitter

operating
tween London and the Continent.
The illustration shows how the apparatus is
tucked away in the cockpit of the machine.
The pilot operates it from his seat by
means of cable controls
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and Patents Has Qrown Up The Healthy State of
Radio Industry The First of Three Articles Presenting a Study of
and Probable Future of the Radio Industry in the United States

the Structure of Invention

Confusion in the
the Present State

By FRENCH STROTHER
GET a broad

picture of radio as
to-day, and of what radio may
be to-morrow, is the purpose of
i

it is

this

follow

it

and the

article

in this series.

First,

to

articles

we

shall try

to present the facts about radio as an evolving art; then the facts about radio patents;

have

shall

these

little

articles.

concern with scientists in

Taking

their

work

for

granted, as the old basis upon which the
modern marvel of radio is built, we shall see
that radio as we know it to-day is what it is

becauseof three things:

finally the facts about radio as a business.
In so brief a space, only the most

(i) the inventors,' (2)
the business men, and (3) the patent laws.
Nobody "invented radio." The theory
of radio was known long before anybody

outstanding things can be noted, but they
should give the key to the relative position
and importance of the rest.

was able to apply it to practice. Numerous inventors were trying to devise
apparatus that would make the theory

The present state of radio is the result of
a process of evolution.
Scientists, searching for pure truth, opened up new principles
that could be applied to the transmission of

work.

and

sound.
Inventors, building on their work,
devised the practical apparatus for doing
this.
Business men, capitalizing the right
to

make and

sell this

companies to exploit

apparatus, organized
it.

we

For this reason, several different
practical systems of wireless telegraphy appeared at about the same time. Marconi

had the good fortune to be the first, but he
distanced his nearest competitors by only
a short time.
Indeed, it was only by accident that electrical communication by
wire was perfected before electrical communication without wires, for both are

are to understand

implied in the electrical knowledge that

to-day, that we should recognize that these three classes of men work
from different motives. The scientist

preceded both, and inventors were working
busily in both fields for many years before

It is

works

if

important,

radio as

it is

solely

for

anybody

The inventor works

from a combination of the two
incentives; if he were not scientific in his bent, he would never
master the laborious technical

knowledge necessary before he
can apply his inventive genius;
and if he were not anxious for
gain, he would not try to convert

his

scientific

knowledge

into practical and saleable devices for general use.

As nearly

all

known

fifty

the

science

is

built

was

years

ago,

we

upon which radio

group succeeded.

search for a

means of

com-

wireless

moment

that communication by wire
The basic science upon
which wireless is founded is at least as old
as Sir Isaac Newton, who wrote to his
friend Bentley his scornful opinion of anybody who doubted the existence of what we

the

was achieved.

call

the ether.

electrical

All the great students of

phenomena,

including

Ampere

and Faraday, made experiments demonstrating the reality of this medium, which is
capable of transmitting undulations which
we have always been able to perceive as
light, and which, by virtue of the develop-

ment of

radio,

we

are

now

able to perceive

as sound.

LOOKING BACK TO
first

1

888

with
were made in>

experiments

MARCONI'S
wireless telegraphy

1895, but his work was based directly upoff
discoveries of Hertz, announced iff

the

1888,

and of Branly, announced

Hertz was the

new knowl-

first scientist

to set

in

1890,

up

corf-

trolled electric undulations in

^^s-MM

edge, with no thought of gain.
The business man works solely
for gain.

in either

The

munication continued with redoubled zeal

many

Mr. French Strother was Managing Editor of World's
known to readers of that magazine as a writer
and refreshing clarity. RADIO BROADCAST counts it a great

years,

~pOR
^
Work, and

lie

of unusual insight

has long been

privilege indeed to present this

noted to

hears

article,

which

is the first

of a series of three, de-

a searching analysis of the radio industry in the United States. One
loose talk about monopoly in radio; some have even put their opinions

much

more strongly than

Mr. Strother, accordingly, set out to analyse the situaand we are certain that his three articles will not only prove

that.

tion in the industry

along
interesting reading, hut will furnish material for a great deal of thought
slightly different lines than has been the case heretofore for the many who are

In the preparation
or another with this great industry.
of these articles, a great number of radio executives were freely consulted, and as
associated in one

way

No effort has been spared to make these articles as
freely provided information.
The next one of the series will appear in an
fair and as accurate as possible.
early issue.

THE

EDITOR.

the ether, by means of a mechanical device called the Hertz
radiator,

and to receive these

undulations, by means

of

mechanical device,
called the Hertz
resonator.
Branly of France invented the
coherer, or tube containing
metal filings loosely packed
between metal plugs, which
another

provided the first practicaj
device for "making and
breaking" the circuit, at the

receiving end

necessary if
telegraph messages were to be
transmitted by wireless.

Marconi improved

upon

RADIO BROADCAST
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Hertz's method of setting up ether waves,
and he improved upon Branly's coherer.
Marconi then did a new thing that neither
of the others had done, namely, he made a
practical combination of his improvements
on their two devices, by which he was able
to transmit and receive telegraphic signals,
over distances measured, not by feet in a
laboratory, but by miles over land and sea.

OCTOBER,
That

Science and business differ in a fundamental

has persisted to this day, with
ever-increasing fury, as the increasing practical applications have widened the oppor-

Science, by its very nature, seeks
respect.
To the scientist,
change and progress.

the

art

commercially

profitable.

struggle

tunities for

commercial

profit.
tangle in radio will

The present patent
be
better understood if we follow the Marconi

system of wireless telegraphy.

and Fleming patents one step further.
Marconi owned the patent on the (then)
only practical system of wireless telegraphy.
Fleming owned the patent on the best detector (which was his "valve" or tube)
If Marconi wanted to use
then available.

The next great invention in wireless was
the tube. This was invented by an Eng-

must

properly ranks as a
great inventor; but he did not invent
He did invent the first practical
radio.

Marconi,

therefore,

lish scientist, J.

a "valve," the

known

in

A. Fleming,

name by which

England.

called

tubes are

make

a practical

was known before
day that rarefied gases would

invention.

conduct
certain

the best detector in his

own

invention, he

"do business with" Fleming. If
Fleming wanted to get any commercial advantage out of his invention, he must "do
But if Marconi
simply wanted to get the most he could out
business with" Marconi.

the discovery of a new principle or a new
device merely pushes back one step the
frontiers of the unknown which he is eager

Hence, one scientific discovery
merely an invitation to the scientist to

to explore.
is

make

electrical currents

happier

the reception of wireless signals.
He confined them in a sealed glass
bulb, into which he introduced
in

also the incoming and outgoing
ends of a broken electrical circuit.

One of these

ends, the "filament,"

he heated by a battery independent of the electrical current he
wished to control. The other end
was a cold "plate." He observed
that the passage of the current
through this device could proceed

only one direction from the
hot element to the cold element.
Because this action was equivalent to the action of a valve in
mechanics, he called his tube an
It may be noted,
electrical valve.
in passing, that Fleming's valve
in

was in a sense only an improvement upon Branly's coherer, alelectrical action of the

two devices

is

the scientist.

one practical application of
science calls for a heavy outlay of money in
patent rights, factory, machines to manu-

cess of even

the device, men to operate tinmachines, salesmen to sell the device. All
this money must be laid out before one
facture

begins to come
the venture is not a

dollar of return

-^

isv

back.

And

success until

OBODY

in-

vented a practical device for using this property of rarefied gases

is

Business, on the other hand, cannot proTo make a commerical sucgress so fast.

under

Fleming

the next discovery that lies "up that
The faster he progresses, the

street."

It

conditions.

though the

it

still

Fleming also utilized

previous discoveries to
his

who

1926

invented radio.

N' known

The theory

of radio

was

long before anybody was able to apply
to practice.
Numerous inventors were trying to
devise apparatus that would make the theory work.
it

all

terprise.

tanced his nearest competitors by only a short time.
Indeed, it was only by accident that electrical communication by wire was perfected before electrical communication without wires, for both are implied in the electrical knowledge that preceded both, and inventors were
working busily in both fields for many years before
anybody in either group succeeded.
"The search for a means of wireless communication
continued with redoubled zeal the moment that communication by wire was achieved. The basic science

came about.

**

***

vastly different.

Fleming substituted rarefied gas for metal
filings, and added a means of heating one of
But these
the two electrical connections.
improvements were enormously important,
because they made the coherer infinitely
more sensitive, wholly automatic, and controlled the direction from which the undulations of the ether should be received.

WHERE THE PATENTS START
bearing of all this on the radio art
that at present concerns us is this: the
scientists, from Newton to Hertz, were interested only in laws of Nature.
So, too,
to be sure, were Marconi and Fleming; but

THE

when Marconi assembled

a practical device
for transmitting telegraph messages without
And when
wires, he patented the device.

Fleming invented a valuable device for improving Marconi's telegraph system, he too,
In other words, the
patented the device.
moment pure science had carried an art to
the point where there was "money in it," a

struggle began to control the instruments
which made the practical applications of

Now

own

tition,

inventions, and head off compehe could refuse to buy rights in

add

No sooner had
Marconi started to do business
under his patents than a dozen
inventors

along came Fessenden, with his
device for producing "continuous
wave" emanations instead of alternating oscillations, making radio transmission so flexible that

became

did these advances
his

first

in

simple conflict of financial inradio was a foretaste and a

prophecy of the present enormously complicated conflict.
From the day that Marconi took out his first patents it was certain
that every subsequent

inventor in radio

would patent bis invention. And from the
day that Fleming took out his first patent,
it was certain that every additional patent
would involve a new conflict of financial

The reader may imagine for
himself what that means to-day ,when there
interest.

are twenty-four hundred unexpired patents
on radio subjects in the United States.

HOW THE TANGLE

IN

RADIO PATENTS BEGAN
needs to be

suggestion
ANOTHER
at this point, to help understand
the

patent

situation

so

bedevils

made
why

radio.

possible

to

transmit

the complex modulations of the
voice or the symphony orchestra.

Fleming's patent and refuse to allow any-

This

came along with im-

provements so radical that Marconi either had to control them
or be left hopelessly in the rear of
the advance of the art. Fleming's
"
valve" was a better detector than
Marconi's. Soon there came along
De Forest's Audion, which was
Then
vastly better than either.

body else to make the other patented elements of his wireless system to which they
might add Fleming's improved detector.
terests

this difficulty to the

radio situation, and you may imagine how the present semi-chaos

it

of his

his

in-

thing besides gained to pay for
the trouble of organizing the en-

For this reason, several different practical systems of
wireless telegraphy appeared at about the same time.
Marconi had the good fortune to be first, but he dis-

upon which wireless is founded is at least as old as Sir
Isaac Newton, who wrote to his friend Bentley his scornful opinion of anybody who doubted the existence of
what we call the ether."

the original

vestment has been recaptured in
the form of profits, and some-

human
Where

leave Marconi, with
coherer and

now crude mechanical

"spark" telegraph circuit? Commerwhere did it leave his financial back-

cially,

with their hopes of profit from devices
that were antiquated before a dozen of
them could be got on the market?
ers,

Multiply this dilemma by two thousand,
and you may perceive clearly both what
and why the present tangle in radio patents
is.
On the one hand, the joy of scientific
discovery urges a thousand scientists and
hundreds of thousands of amateurs to try
to find new ways of using radio, or better
ways of doing the things already discovered.

On

the other hand, the hope of profits to
be earned by exploiting discoveries already

made and patented

urges business

men

to

try to control every avenue of advance in
the art, so that each new device may be

used until

it

has returned

its

cost

and a

before the next and better device
permanently replaces it. The law of the

profit
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THERE A MONOPOLY IN RADIO?

land largely determines the extent to which
the scientific interest or the financial interest shall control the development of the art.

WHAT HAS HAPPENED

IN

GREAT BRITAIN

it is worth while briefly
the development of radio
in Great Britain and the United States.
Marconi took his inventions to Great

this reason,

FOR
to compare

Britain, patented them there, and undertook to exploit them commercially there.
Fortunately for him, British law makes any
system of communications a Government-

Radio inventors

controlled monopoly.

in

Great Britain, desiring to profit by their
inventions, have necessarily to deal with
Marconi, who, for practical purposes, is the
British Government.
How soon their inventions shall be used, and to what extent,
is
determined upon business principles,
which demand an orderly commercial development of the whole radio structure, including telegraphic communication, broadcasting, and home reception.
The result in Great Britain has been that

now

largest competitor and it has offered
license several competitors under its

what likelihood there is that radio will
ultimately become the monopoly of one
business group.
Or, failing that, what the

patents an offer which was refused. Consequently there is evidence that the Radio
Corporation has neither the opportunity
nor the desire to become a monopolist in

probable development will be.
From what has been said above, it is clear
that the answer will not be found in patents
alone.
Patents are only one of the raw

the manufacture and sale of radio sets or
This does not mean that the logic

materials upon which a great industry feeds.
With them must be put great sums of
money, invested in factories and machines.

does not
as

distribute as

many

radio sets

its

to

parts.

of an industry based upon patents as the
radio industry is, does not lead to the conception of a concentration of all the patents

(which are monopolies)
that concentration

in

the

field.

When

sufficiently effected so
that the rights to use enough patents to
make a set are available, who will use them,
is

one concern or many?

If there are many,
there will be competition.
Competition thus far has justified itself
its fruits.

The enormous

public interest
reception has been made
possible by the ease with which the listener
could secure a receiving set, either by build-

by

broadcast

in

hundreds

per capita consumption of radio apparatus

Great Britain is incomparably less than
the United States.
Both the art and
the business of radio have suffered in Great
Britain.
The one notable exception to this
statement is that Marconi has not suffered

the more restricted market which monopoly
But, of course, anyone contemplating a monopoly would not be thinking
He would be thinking
only of the present.
of getting a strangle-hold on the future, so

in
in

in

a business sense.

joyed the
debatable

fruits of

He, at

least,

monopoly

has en-

though

it

is

whether he might not have
profited more if he had had competition and
consequently a wider market in America.
In the United States, on the other
hand, we have laws that provide for
cj&a
a patent

monopoly but not

monopoly

of patents.

We

for

busi-

ness groups that have acquired some
of the important radio patents, competing with other business groups that

have acquired other important radio
patents. No one group has yet been
able to corral

all

the essentials of

radio into one lot, and thereby free
themselves from the necessity of using every effort, to be more inventive than everybody else, to be more

manufacture than everybody else, and to be more energetic
and able in selling their product than
skilful

in

else.

everybody
IS

THKRE

A

RADIO MONOPOLY

IN

THE

UNITED STATES?

pHE
ica

*

Radio Corporation of Amer-

very generally charged
trying to occupy that position in radio in the United States.
is

with

However,

the

Radio

culiar type of genius, called, in French, the
entrepreneur, whom for lack of a single word
in English, we call the "captain of industry" or the "statesman of industry" the
man who combines the power to survey a
whole field of business enterprise, vision its

of

ready-made

designs.

that

when the industry does become

as they pre-vision
profits of it.

it,

he would enjoy

as big
all

the

Let us, then, review the present situation
of radio in the United States, to see, if we

all

tion

Corporation

From This

day that Marconi took out

the

was certain
FROM
would patent

bis

who can

is,

These
reader as

"who

best

make

radio apparatus,

also

who

articles are designed to give the
many useful facts as possible in

answer to these questions, and to suggest
some of the possible combinations of these
facts as they may tend to determine what
radio is coming to in America.
At present, the radio art and the radio
patents and the radio industry are in a
state

Article
his first patents,

it

every subsequent inventor in radio
invention.
And from the day that Fleming

first

"

In the United States, we have lawsthat provide fora patent
monopoly, hut not a monopoly of patents. We assure to each
inventor a monopoly of the profits to be made from his invention; but we leave to the free play of competitive economic
forces the extent to which his monopoly, on his invention, is
combined with other monopolies, on other inventions."

"In this country, we have business groups that have acquired some of the important radio patents, competing with
other business groups that have acquired other important radio

No

one group has yet been able to corral all the essentials of radio into the lot, and thereby free themselves from
the necessity of using every effort, both to be more inventive
than everybody else and to be more skilful in manufacture
than everybody else and to be more energetic and able in selling
their product than everybody else."
'

"The question is not only 'Who invented what in radio, and
who now owns the inventions; but the question also is, Who can
best make radio apparatus, who can best sell it, and who, if
is

not only

and who now

sell it, and who, if he exists, is the
genius that can combine these multiform
elements into a stable industry?

States."

he exists,

radio,

can best

that

the genius that can combine these multiform ele-

ments into a stable industry."

in

sale.
is

owns the inventions; but the question

twenty-four hundred unexpired radio patents in the United

patents.

question, therefore,

invented what"

patent, it was certain that every additional
patent would involve a new conflict of financial interest. The
reader may imagine what that means to-day, when there are

took out his

and manufacture and

The

isv

Highlights

secure capital, organize men
the diverse kinds involved in inven-

possibilities,

of

creates.

assure to

we have

With these must go great manufacturing
skill.
Added to these must be great skill in
salesmanship and the details of commerce.
And finally there must be the rare and pe-

a

each inventor a monopoly of the
profits to be made from his invention; but we leave to the free play of
competitive economic forces the extent to which his monopoly, on his
invention, is combined with other
monopolies, on other inventions. In
this country, therefore,

can,

himself or by buying his choice of

it

ing

This
public interest has created a market of such
vast proportions that even a would-be
monopolist's share of it is doubtless larger
than he could have got by monopolizing

most of the subsequent important radio
inventions have been made in the United
States.
Other results have been that the
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of chaos.
On the whole, it is a
healthy condition, because its very
uncertainties stimulate the hopes
of inventors, the opportunities of
the listening public, and the enterBut it is a
prise of business men.
chaos that cannot last, because inventive possibilities will ultimately
become narrower and narrower; eco-

nomic pressure

will force out unmanufacturers and unwise
commercial adventurers; and the
courts will finally award each of the
important patents to some one of
skilful

the numerous claimants.
be clear for the

field will

Then the
business

statesman to emerge with a practical
monopoly in his hands; or, failing
that, a group of friendly competitors will survive, as in the automobile
field,

cultivating various parts of a

market big enough for all.
The two articles that follow
will

most

deal

separately with

important

present

radio

elements

situation.

this

the two
in

the

The

first

discuss the complicated
patent situation that surrounds the
various essential parts of a radio
the inventors, and the
receiving set
The
inventions, and the patents.
second article will deal with the
business side of radio the business
men and the business groups and
the question of monopoly.
article will

THE MARCH
and

The Wages

of the

ESSIMISTS

feared that bedlam on
the broadcast frequencies would
be the inevitable result of the
failure of Congress to provide
radio legislation.
Fortunately, nine out
of ten broadcasters have realized the serious
consequences arising from a destruction of
the delicate wavelength structure which
L

Secretary Hoover and his able assistants
have built up during the last few years.
At this writing, confusion has been limited
to one or two highly congested areas.
Comparatively few stations have taken
advantage of the legal loopholes which the
Courts and the procrastination of Congress
have provided. Few have taken excursions
into the lower frequency end of the broadcast band, heretofore reserved for the wellestablished pioneer stations.
So consistently have the "pirates" failed to find
these coveted wavelengths free of interference

that

their

reward

has

been,

in

almost every instance, nothing less than
Their incompetence as
public contempt.
broadcasters has been accentuated by a
continuous heterodyne whistle which accompanies their mediocre programs.
It is a tribute to the Department of
Commerce that no real loop holes in the
The

a view of the apparLondon station of the British Broadcasting
atop Selfridge's store. Three kw. is the input to
the antenna

illustration
atus at the 2 to

Company

forming the heading

is

c
Interpretation of Qurrent Radio Svents

"

Wavelength

Pirate"

ether have been found by these self-seeking
Before the
small boys of broadcasting.
summer is over, we may expect about 65
new stations and, in addition, attempts on
the part of 48 or so existing stations to shift
their wavelength upward.
Until court
decision, injunction, or legislation restores

regulatory power, the listener's patience
will be tried by exasperating interference.
As a result, the position of the tried and
true veterans for broadcasting will be still
better established and their would-be imitators

discredited.

The

public

is

being

forcibly convinced of the undesirability of

the

number

of

broadcasting
stations.
Legislation will be all the more
drastic in its restrictions because of this
increasing

demands that the
case of the "little downtrodden broadcaster" be heard without prejudice. Who
are these broadcasters, seeking a place in
the wavelength spectrum?
Have the moguls of the ether been granted exclusive

Unpopularity

erected

stations, gained experience, established listener followings and won their
right to a wavelength by rendering service.

Others, after seeing the good will return
accruing to these far-sighted pioneers, decided to go and do likewise.
Many of these
belated publicity seekers rushed, madly
erecting stations without first ascertaining
whether there was room for them on the
air.

The

situation from which we now suffer
the clamor of these late-comers to get on
the air.
Their invasion was postponed by
is

the Department of Commerce until the
Courts proved it to be without authority
to

deny them licenses.
These disturbers of the

good

distressing spectacle.
The spirit of fair play

Is

will

they

grant that their
istic

air

cannot win the

Even though we
motives are no less altruseek.

than their predecessors, they are un-

welcome to the broadcast

listener.

By

interfering with reception from well established favorite stations, they incur only
enmity. There is no room for them on the

wavelengths and liberal time on the air
at the expense of small deserving stations?
Would it not be ideal to give all who wish
full opportunity to broadcast when they

The extent of public antagonism to
interference from overlapping broadcasting
stations may be gained from reviewing the

please?

results of a questionnaire sent

When

broadcasting had its beginnings,
some were far quicker than others to perceive

its possibilities.

These risked

capital,

air.

BROADCAST

to 2000 of

parts of the country.
gressive

movements

in

its

by RADIO

readers in

all

Asked what proradio they wished
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supported, 35.5 per cent, urged the elimination of radiating receivers and 32.7 per
cent, voted for the discouragement of
mediocre stations and relief from overcrowded conditions of the ether. No other
question was mentioned by 5 per cent, of
those answering the inquiry.

There are 92 channels between 1480
kilocycles (202.6 meters) and 550 kilocycles
Fourteen of these are
meters).
(545.1
required for foreign stations, leaving 78
for American broadcasters.
Two thirds

treme. Any speaker who has a real message which the public wants to hear has no
difficulty in gaining access to the micro-

is
it

wire
will

phone. Program managers are keenly alert
the wishes of their audiences.
We

would wager

of

to

if

five

hundred bona

fide

uninspired requests were received by any
broadcasting station for any available
speaker, he would be promptly invited by
its

program manager.

programs from remote points.

One
A. T.

Ascendency

Rises to
the Broad-

casting Field

in

its

Telegraph Company, radio broadcasting loses the most constructive single
influence which guided it through its early

size

in

was

the broadcasting field

in

and

influence.

It

its

made

big business tremble in spite
and constructive attitude.

helpful

(We must admit that the leaders in radio
to-day are only beginners in big business).
Through patent holding it was in a position
to

the forthcoming withdrawal
the American Telephone &

WITH
of

T.

beginners

The Radio Corporation
in

of the principal objections to the

&

tremendous
of

more, with exclusive channels for stations

about 75 high grade key stations. On the
remaining 26 channels is ample room for
small stations, serving only local areas,

lished are adhered to.
Its business
communication. In that capacity,

continue to serve broadcasting by supplying high quality transmission circuits for
interconnection of stations and the supply

of this band, providing 52 channels, is
needed for stations of 500 watts power or

the center of the country and those of
5000 watts power or more. This allows for
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exercise

a

monopoly

in

commercial

broadcasting and did so for a long time.
But broadcasting has become too big to
be the side line of the largest corporation
in the world.

The Radio Corporation

of America

now

THE HIGH POWER RADIO STATION AT RIO DE JANEIRO
The

station is designed to communicate with the
United States and Europe and is operated by an in-

ternational combine of radio interests known as the
A. E. F. G. The Radio Corporation of America is
one of the interests. The large illustration below
shows the 8oo-foot masts, transmitter building, and
staff headquarters.
The insert shows a close-up
of the transmitter building.
On either side are
lead-in bridges carrying

antenna and counterpoise

wires on great heavy insulators

Five hunusing 250 watts power or less.
dred-mile separation can be maintained,
giving room for 6 stations per channel, a
total of 256 small stations.

The public would be amply served by the
three hundred or more stations thus proIt could ask for no greater boon
from Congress than a law forbidding a

vided.

greater

number

Is

in

the present band.

the "Air" Really Free?
of

the

air"

a

is

most

tempting phrase to the profession-

FREEDOM
agitator
al

tendencies

and persons of

who do

not

know

liberal

the ether's

They use the smashing phrase
with grand effect, as they describe how
great corporations and grasping monopolies
have despoiled the people's ether, so that
limitations.

they

may

They plead

spread pernicious propaganda.
for a "free ether" which any-

one may use to spread

his personal

opinions

at will.

But this picture is much distorted. The
other does belong to the people, but it cannot
be free to anyone who cares to use it.
It
is a highly circumscribed medium with a

number it can accommodate. Its indiscriminate occupation
without restriction spells its utter destrucdefinite limit to the

tion

and

nullification.

WEAF was

the pioneer commercial
which not only formulated and
established the present method by which
days.

station

the public pays for broadcasting but it
created such high standards for commercial
programs that it robbed the method of its
This is a permanent and
undesirability.

Nevertheless, the ether is not so limited
that its use need be denied those who have

significant contribution to the foundations
of broadcasting.

an appreciable following. There are plenty
of stations with liberal views sufficient to
entertain all but the most rabid and ex-

Nevertheless, few will regret the disappearance of the A. T. & T. from the air,
as long as the standards which it estab-

becomes the principal operating company
in

the

the broadcasting

field.

It will

control

broadcasting chain in the
country the combined Radio Corporation,
General Electric, and A. T. & T. group.
It is now supreme in broadcasting, in the
principal

international radio telegraph business, and
the ship to shore communication field.
Its future status in the business of selling
receiving sets has not, as yet, been clarified.

There are unconfirmed rumors afloat to the
effect that the Radio Corporation will con-

RADIO BROADCAST
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But there is every reason to believe that the
public will benefit greatly by the contemplated changes.
The augmented Radio Corporation chain
will constitute a virtual
monopoly of commercial broadcasting in the single sense that
the only chain that approaches even
degree national coverage for commercial advertisers.
With this improved
it

is

to

a

facility will come even better commercial
entertainment programs. The public will
benefit by a quality of broadcasting which
is not equalled anywhere in the world, the

rather definite statements of our British
friends to the contrary.
The ability to do a thing better than any

one

else is a

very sound foundation for an

unrivalled enterprise.
Anyone who wishes
to rival this chain, having sufficient capital

and

brains, will find

it

possible.

Broad-

casting stations can be combined and wire
lines hired to link them.
Commercial

broadcasting has not yet developed to the
point where two competing chains can be
When that day
profitably maintained.
comes, the rival chain will come into being

A CORNER IN THE BRITISH BROADCASTING COMPANY'S LONDON STATION
Many of the British programs originate in London and are forwarded by wire

to outside stations
the chain. The various switchboards in use
are used to supply programs to the provincial
stations.
The circle shows a close-up of the
boards. By means of various distributing points,
it is possible to tie
up any or all of the twentyone B. B. C. stations in any combination. The
Daventry high power station takes practically
all of its material from London
in

fine itself to these three operating fields

and that the General Electric, Westinghouse, and Western Electric will manufacture and market their receiving sets

promptly.
Broadcasting monopolies can
be retained only by cornering good will
with clean and desirable features. On
that basis, we
real or fancied.

The

may welcome

monopolies,

Progress of Radio Patents
the Courts

in

AN

opinion handed by Federal Judge
recently, the rights
of the Hazeltine Corporation and the

Thomas Thacher

IN

Independent Radio Manufacturers,

Inc.,

under their own names. The products of the
two mentioned are well known to the
public, having been sold to them under the
brand name "Radiola," but the Western

first

Electric will be a newcomer to the vacuum
tube and receiving set field.
Its experience in building high grade telephone
equipment, its tremendous research facilities and its knowledge of radio
design and
construction place it in an enviable position
so far as the making of high grade radio
is concerned.
Most of the best
broadcasting stations in this country are
W. E. Company products and the excellent
"double-detector" (super-heterodyne) re-

equipment

which are also a part of such a
equipment are made by the
Western Electric Company.

ceivers

stations'

Changes

in

Radio "Big Business"
the

WHEN

full

negotiations

under way for

purport

of

the

which

have been
a score of months,

leading to a re-allocation of the functions
of the various corporations in the
Big Five

group

(General

Electric,
Westinghouse
Radio Corporation, Western Elecand Wireless Specialty Apparatus
tric,
Company) become more generally known

Electric,

there

will

probably

be

the

customary

talk on the part of those who
raise that hue and cry at every
opportunity.

monopoly

THE MOST FAMOUS BRITISH AMATEUR, GERALD MARCUSE
Using call letters c 2 NM, Mr. Marcuse transmits code and radio telephone signals from his station
on 7406 kc. (40 meters) regularly. He has frequently been heard in the
Laboratory of RADIO
BROADCAST on both code and phone at about 6 p. M. New York time. He works a
regular schedule
with Canadian
AR on 7496 kc. and has often relayed the transmissions of 2 LO. the London broadI

casting station of the B. B. C.
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'
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to the Hazeltine patents were upheld. The
Electric Service Engineering Corporation,
the Hazeltine interests
against which

other

among

contended,

suit,

brought

that the professor had made his
inventions while in government service and
things,

that, therefore, they were public property.
Judge Thacher, in his decision, described
the difference between the Rice and Hazeltine patents and asserted that the plaintiff
had attained "permanent neutralization
for all frequencies, a result

never attained

and one which had,

before

dence discloses, an astounding

the

as

effect

evi-

upon

the entire industry."
Another decision handed down by
Federal Judge Inch held that the Hazeltine

inventions did not infringe patents owned
by the Radio Corporation. The R. C. A.
its

placed

principal

hope

Canada, W. W.

In

the Rice patent.
Grant, maker of

in

won

from the
Canadian Westinghouse Company which
charged infringement of Armstrong patents.
Grant has been making regenerative sets
since iqig, which is prior to the issuance
regenerative sets,

of the

a

case

Canadian Armstrong patents.

The

decision pointed out that the application

Armstrong's patents was made too long
after the American patent had been issued
to give him exclusive rights in Canada.
A decision very recently rendered by
for

Federal Judge Thompson in the Federal
Court of the Eastern District of Pennsylvania supported the claims of the DeRadio Telephone & Telegraph
Forest
against the Westinghouse Elec-

Company
tric

will

This much litigated patent
probably be the subject of legal battles

Company.

day of its expiration.
Just what the results of this far-reaching

to the

decision

be

will

\\estinghouse

is

not

Company

stantial royalties

The
yet clear.
has collected sub-

on the Armstrong patent.

Rushing

Where

Angels
Decidedly Absent
P.

P.

2PMS

is

conducted:

is

casting

You

calling.

British

quoted

now have

the pleasure

group of cowboys singing "The Wild
and Woolly West," this item being broadcast
from the famous slaughter-houses of Chicago.
Then there is a rousing chorus all about beef on
the march, the chase on horseback, the lassoing
and the final capture. The housewife who listens in to this

out shopping next morning.

is

The value of this indirect form of advertising
is seen when she says: "I want two pounds of
want it from the Chicago
bully beef and

The Month In Radio

A N ANNOUNCEMENT

may sound humorous

This

would
The answer is

to you, but

the British public stand for it?

an emphatic No. Nor would it like to hear the
Savoy Orpheans Band cut off by a strident voice

"Buy Pop's
Buy Pop's soap!"

shouting:

soap!

Buy Pop's

soap!

service.

"George,

you don't come back,

if

STATIONS
Brisbane,

1

shall kill

3 LP,

and

4

zc,

and

5

CL of Melbourne,

Australia, have
increased their power to five kilowatts, which
makes the chance of hearing them on the Pacific

Coast a

T HE

little less

Adelaide,

remote.

show season is not limited to the
Radio will be featured in
Berlin at the Third Annual Radio Fair, at the
Vienna International Fair and at the Leipzig
Trade Fair. It is understood that there are
several American exhibitors at each of these
radio

United

Then there is the American dramatic
sketch as reported by Captain Eckersley:

from Berlin advises

important routes will be equipped with radio
telephone apparatus linked with the wire telephone system of the country. While there is
nothing new about this feat, it having been
accomplished in this and other countries during
the war, the German experiment will be the first
time that it is done as an ordinary commercial

I

slaughterhouses!"

States.

fairs.

myself."

"Very

Use

well.

a

You

hypodermic syringe.

can get a really good one at Blank's drug stores
on Broadway."

To American

listeners,

enjoying

the

extraordinarily high standard of commercial programs, Captain
Eckersley's
statements certainly sound ludicrous. Evi-

dently the pressure in favor of permitting
commercial broadcasting in England is
requiring pretty strongcounter-propaganda.
rarely hear any clamor in the United

We

States

system of taxing listeners

a

for

directly for the support of an absolutely
It
is
iron-clad broadcasting monopoly.

under these conditions, that waveproblems would be lessened and
regulation simplified. But

true,

length

there

ALTHOUGH
in broadcasting in

is

considerable

interest

Spain, 95 per cent, of the
receiving sets in that country are said to be

imported.
Haitian

THE
Public Works

Government

Department of

has purchased a one kilowatt
broadcasting station for installation at Port-auPrince in order to disseminate entertainment
features,

items of public interest and lectures

on health and educational matters.
Swedish Government has appropriated
its seventeenth and most
It
is
to be
powerful broadcasting station.
erected by Marconi's Wireless Telegraph Company and will be of the same design and

THE
$287,500 to build

could not conceive of

any monopoly which
would retain

a small pro-

present

enterprise and initiative
of our program directors
of

or

to-day

the

of

cent,

Wireless (London) as follows:

will

of hearing a

portion of the

ECKERSLEY,

Chief
Engineer of the
CAPTAIN
Broadcasting Company,
in

Are

can't find the

it

necessary finance.
Eckersley conContinuing, Captain
tributes a sample of how American broad-

we
In

And, he claims

wants.

477

one per
popularity

our present method
of paying the broadcast
of

Broadcasting in America is chaotic. There is
no organization in the United States, and advertising through the ether has been the means
of its downfall.
Broadcasting in America is a
private enterprise relying entirely on advertising
for its working expenses.
There are no listeners' licenses or fees of any kind, and both the
broadcasting companies and the listeners regret
this.

They now

broadcasting had been
one official organization, as it is in England, it
would be the most popular entertainment in
existence.
As it is, it is nothing of the kind.

The

craze

bored.

when

I

I

England

feel

that

if

is dying off and the public is
getting
might be accused of undue modesty

say that the broadcasting service of
is
undoubtedly the finest ot its kind.

Captain Eckersley then went on to say
American broadcasting is now faced
with the gigantic task of finding enough
that

money

to give the public

what

it

really

bill.

We

cannot understand

why Captain

Eckersley
heavily
on his imagination to invent his description of

should

draw

American
Our bread

so

broadcasting.

is

returning to

us, buttered.

The Amer-

has been criticised
for singing the praises of
our institutions beyond
But here is
all reason.
ican

Captain Eckersley, straying from his own technical
field,

to

comment

in

this

curiously inaccurate manner about American

broadcasting.

ANTENNA SYSTEM OF THE PRAGUE RADIO STATION
This broadcasting station
outfit.

The antenna

is

is

a standard

Western Electric

5

kw.

described as an Alexanderson type with
three leads
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""THE

latest report of licensed

OCTOBER,

1921

radio listeners

Great Britain shows a total of 2,120,252,
according to figures of the British Broadcasting
in

Company.

A HIGH

power radio telegraph station will be
at Manila by the Radio Corpo-

erected

ration of America, according to plans recently
The station will link the
officially.

approved

Philippines directly with the
recourse to foreign

without

United

States,

communication

systems.

AT THE

Atlantic City meeting of the
National Electric Light Association, it was
disclosed that there are 13,460,000 home con-

**

sumers of electric current. Only 7.8 per cent,
of the farms in the country have electric service
of any kind.
Fortunately radio does not have
to wait for power lines, thanks to efficient
drycell tubes and A and B batteries.

A

DR.

A.

J.

FLEMING,

D. SC., F. R.

S.

London

From an

by the inventor of the twoelement tube in the Radio Times, London:

"On

article

the question of remedies
(for interference

caused by regenerative receivers), it is difficult
to prescribe.
It might be possible to register
possessors of reaction
to

mark

difficult

it

to

on

(regenerative)

their licenses, but

secure accuracy.

it

sets

would

Any

or
be

very fla-

grant or repeated offender, when discovered,
should have a warning that his General Post
Office wireless receiving license

a fine imposed.

celled, or

may

be can-

Perhaps

the best

is to

and to create a widespread feeling that
not 'playing the game' to allow one's set
to oscillate knowingly or
The
unknowingly.

for

it,

it is

number of

communication system for
emergency use is to be installed by the
Chicago, Milwaukee and St. Paul Railroad
system, involving transmitting and receiving
stations at Chicago, Milwaukee, Minneapolis,
Miles City, Butte, Spokane, Seattle, San Francisco, and Omaha.

deliberate sinners is small."

A

station.

The

controlling broadcasting in Sweden
reportsa profit of $55,351 for 1925, after meeting
a deficit of a little over $3000 incurred in
1924.

company

conducted by the Dakota Farmer

reports that there are radio sets in 13 per
cent of the farm homes of Minnesota, 17 per cent.
in

North Dakota and

Dakota.

per cent, in South
In view of the prosperous condition
12

of this group of states, a substantial profit to
those handling radio is predicted.

MIDSUMMER

radio conferences are

being

held by the Northwest
Radio Trade
Association in six cities, scattered through
the Ninth Federal Reserve District.
About
1500 miles will be covered by rail in special
cars and contact will be made with radio dealers

probably

INDICATION

less

of the

volume of

traffic

during the month of June, that at Honolulu,
147,131 and Washington, D. C. 134,737 words.

ALFRED

N.

GOLDSMITH (New

L-' York; Chief Broadcast
Engineer, Radio
Corporation of America): "This is the fourth
summer of broadcasting and it is not stretching
the truth to say that
broadcasting has finally
evolved from a seasonal amusement to an allyear-round service that brings entertainment,
enlightment, and education day in and day out,
to the

The

American

and servicing methods.

farm population of well over half a
million, there are only slightly in excess
of 12,000 farm radio sets in Nebraska,
according
to a recent survey.

others say that while they like

.

class offarmers than

any

.

.

other single scientific

contribution of the age."

The radio operator had set up
B battery powered transmitter,

for the night.
his little

portable

order to report the day's progress to expeheadquarters at Fairbanks and Point
Barrow, not more than 250 miles distant.
In

in

dition

minute power and distance, Mr. Smits
little transmitter at the ether end

spite of

overheard the
of the world.

radio exports in May, 1926,
as compared with $577,710

AMERICAN
were $443,981
in

May

1925.

sent out on a frequency

programs
WGY'S
of 9140 kc.
(32.79

meters)

through

XAF are frequently used for rebroadcasting purposes by the British Broadcasting

When especially good conditions
prevail, the British report that these programs

Company.

The sponsored programs, ensuring

are equal

the periodic

appearance of certain radio features, have taken

it must have its
daily newspapers
as well as in winter."

SMITS, listening
SW.South
Africa, heard

of them

with their

station 2

public.

radio devotee, during the long indoor

summer

Most

late at night

whole community dropping in every winter evening and
then forgetting to go home.
Radio
on the farm is yielding more dollars and cents
return on the investment, developing a more
prosperous American agriculture, and bringing about a better contented, understanding

season, has grown to know the radio personalities
that have come week after week into the home.

in

up

than a million to one.

handled by naval radio telegraph stations
is
given by the announcement that the naval
station at San Francisco sent
159,417 words

r\R

Many

sets.

sit

to be neighborly they tire
of the

becomes recognized in law, it will practically
fundamental purpose of the summons.
The chance that Mr. La Pierre was listening in to
WHEC at the moment that the summons was

program just as

a

admit that they

nullify the

is a decided contrast to that
displayed by some
of the trade associations and assures that one
section of the country will be served
by the best

*

of not getting enough sleep.

Elmira for Rochester in 1920, utilizing the
facilities of WHEC at Rochester for the
purpose.
If such a flimsy method of
serving summons

firm grip in the radio audience.
The friendly
contacts thus established are not to be broken off
even though summertime may usher in a new
order of things. The public must have its radio

\A7 ITH

The farm fan has two chief criticisms of
radio.
The one most often voiced is the curse

M. Stevens of Rochester, New
Justice J.
York.
Mrs. Lena F. La Pierre thus served
notice of suit for divorce upon her husband who

serving an area of about 40,000 square miles.
About loo representatives of wholesale houses,
manufacturers, and newspaper men will go on
the sales boosting tour. This aggressive spirit

possible sales

of Agriculture:

"

B.

is

C-

Chief of Radio, United States Department

read into the microphone of
a broadcasting station was considered as a
legal serving of process by Supreme Court

AN

A SURVEY

-Washington, D.

SUMMONS

broadcast

power as ihe famous Daventry

SAM PICKARD

left

bring home to the public generally
the full reasons for the trouble, and the cure
thing

SHORT-WAVE

*

in at

East Transvaal,

the tiny

peep of a

short-wave radio station, one night last April.
Half way round the world, members of the
Wilkins Expedition, mushing their way from
Fairbanks to Point Barrow, had stopped to camp

in quality, if not better, than the
transmission of some of their own local dance

orchestras.

A
'

ical

RECENT

Argentine decree places a limit

upon the amount of advertising and mechanmusic which a station may broadcast, says

a consular report.

A
*

LTHOUGH

the

number

of examiners hand-

Patent Office
has been almost tripled, there are 1850 patents
pending as compared with 594 on January first.
The radio division is five months behind in its
ling radio applications in the

i

applications.

Equamatic^ Five-Tube

RADIO BROADCAST Photograph

A FRONT VIEW OF THE COMPLETED

THE September
we

The

RADIO BROADCAST,

neat layout of the controls is by no means the least important of the "Equamatic's"
The three condenser dials tune with remarkably consistent correlation

features.

discussed the semi-theoretical as-

IN

pectsofthe King Equamatic coupling
system as applied in general to radio

An

Tuned

Efficient

circuits.

between two

circuits automatically as the
tuned, in order that the optimum
value of power transfer between the circuits may be maintained at all frequencies.
It was demonstrated that this consistent
optimum transfer can never be achieved
with fixed coupling; and that the efficiency
or, more correctly, the sensitivity and
of any receiver can be raised
selectivity
by the application of Equamatic tuning.
The automatic variation in coupling is
secured by mounting the primary coil on
the extended shaft of the tuning variable
condenser, the eccentric position of the

Practicable Energy Transfer at All Frequencies

is

secondary
best

being

adjusted

and

fixed

at

The degree of maximum
adjusted by changing the

position.

coupling

is

position of the stationary secondary coil in
relation to the moving primary, while the
acceleration, or degree of coupling change,
is determined
by the angle of eccentricity.

By ZEH
variations between the primaries and sec-

and L 2 L 3 and L 4 L 5 and L 6
The primary, LI, is mounted on the

ondaries, LI,

receiver

tube

almost

(the

C2

The comprehensive

idea

is

best

Simi-

,

is mounted on the extended shaft
and L 5 on the shaft of C 3 As the
.

between the
varied with an

dials are turned, the coupling

primaries and secondaries is
acceleration depending upon the angle of
mounting. As already mentioned, this
angle is adjusted so as to meet the particular requirements of the circuit and tubes,

automatically maintaining the optimum
energy transfer over the entire tuning
range.

COIL DATA

AS

ies

be seen in Fig. 2, the primarare wound
wnunH with fourteen
fnnrtppn turns of
nf

No. 24 wire on a 2-inch form, and the
secondaries with 60 turns, of the same size
It will
be obwire, on 25-inch forms.
served that relatively large primaries are
made possible in the Equamatic arrange-

illus-

ment, insuring adequate transfer of energy

by reference to the schematic

diagram, Fig.

i.

Coils Li,

L2 L
,

3

,

L 5 and L 6
,

are alternately prisecondaries of first stage

maries and
r.f., second stage
circuits.

and detector
Condensers d, C 2 and
r.f.,

-The Facts About This Receiver
Type of Circuit

Tuned

Dumber

Five.

of tubes.

,

C3 are

37O-micro-microfarad tuning
condensers across the secondaries.
This arrangement will be recognized as the standard tuned r.f.
circuit. The Equamatic innovation
lies
in
the automatic coupling

BOUCK
on the low frequencies (long waves).
Karas condensers are provided with special
extension shafts suitable for the mounting
of the primaries.
While, due to the Equamatic principle,
the circuit is inherently a stable one, the
small retard coils, Xi and X 2 are included
,

in the grid returns to

render the adjustment of the coils and the operation of the

About 40 turns of
No. 36 wire on an iron core having a cross
section of one quarter square inch will be
about right. The value is not critical.
While the home construction of the coils
and retard chokes presents no very great
inductors and chokes espedifficulties,
receiver less critical.

cially

WILL

five-

set).

trated

LI,

standardized

.

,

L3

larly,

of

has been noted that the Equamatic
system can be applied to practically any-

However, its practical
aspects and advantages are probably most
easily demonstrated in a familiar circuit,
and the writer has chosen for this purpose
a variation of the two-stage tuned r.f.

,

shaft of the tuning condenser Ci.

It

receiving circuit.

R. F. Receiver Employing a

System for Automatically Varying Transformer
Coupling with Frequency Obtaining the Optimum

In recapitulation, the Equamatic arrangeis a method of
varying the coupling

ment
set

FIVE-TUBE RECEIVER

Frequency range

Two

unconventional

Equamatic

feature,

Condenser

mechanically or

C4

-,

plate supply.
R 2 is a ten-ohm
f.

tube.

Maximum

in

is
the usual
o.ooo25-mfd, grid condenser shunted by a
two-megohm leak, Ri. C 6 is a o.oo25-mfd.
bypass condenser across the primary of the
first
audio frequency amplifying transformer, while C 6 is a i.o-mfd.
bypass across the radio frequency

electrically.

with aoi-A
tubes; detector, using zoi-A or special
detector tube; first audio stage, loi-A;
second audio stage, 112 or other semi-

power
Features

radio frequency.
stages of r.

designed for operation

receivers can be purchased ready made,
The remainder of the circuit presents no

r. f. gain obtained by use
of special automatic variable coupling
arrangement.
1500 kc. to 500 kc.
(200-600 meters).

trolling the

twenty-ohm
tor

tube.

rheostat confilament, and R 3 a
rheostat for the detecThe filaments of the

r.f.

audio-frequency amplifier tubes are
lighted through j-ampere AmperP. G. B, and F
ites, R, and R 5
refer, of course, to the initialling on
the audio frequency transformers.
.
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FIG.
Ant.

and

Ji

J->

are respectively

first

stage and

second stage filament control

If
jacks.
desired, for simplicity, the filament control
feature can be eliminated.

The
used

in

following is a list of the exact parts
the receiver described:

Karas Equamatic R. F. Transformers
Karas Orthometric 17-plate 0.00037
mfd, Extended Shaft Condensers
3 Karas Micrometric Vernier Dials
2 Karas Harmonik Audio Transformers
2 Karas Equamatic Retard Coils
Yaxley lo-ohm Rheostat with Gold
3

12.00

3

21.00
10.50

14.00

2.00

i

Dial
i

1.50

Yaxley 2O-ohm Rheostat with Gold
Dial

I

i

i

i

1

2

i

5
i

I.JO

Yaxley Gold Interstage Phone Jack
Yaxley Gold Open-Circuit Phone Jack
Yaxley Gold Filament Switch
Sangamo 0.00025 Fixed Grid Condenser
with Clips
Amsco 2-Megohm Grid Gate
i-A

type Amperite
with Mountings

6-Volt

i

1

3
2

75
.50

45
2. 2O

Burgess 45-volt C Battery
Jones Multiplug with Mounting and 8
ft. of Cable
Benjamin ux Cushion Sockets
Electrad o.oo25-Mfd.
Fixed Conden-

.60

4.50
3-75

.40

Bypass Condenser
Formica 7" x 28'' Drilled and Engraved panel
Formica 6" x 27" Drilled and EnElectrad i-mfd.

graved Sub-panel
Karas Sub-Panel Brackets

Amsco Binding

Binding

75

Resistors

ser
i

1.05

Posts,

Screws,

Total

Spaghetti,

6.80

4.69
.70
.20

Posts

Bar, Lugs, etc.

.90

Bus
i.oo

I

The circuit diagram of the five-tube "Equamatic" receiver. The large arrows indicate the coils
The values for the lettered parts are all given in the text:
subject to automatic coupling variation.
Xi and \2 are retard coils included in the grid returns to render the adjustment of the coils and
the operation of the receiver less critical

OCTOBER,

BUILDING THE "EQUAMATIC" RECEIVER
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constructional details of the Equain the panel

THE
matic receiver are suggested

and sub-panel layouts, Figs. 3 and 4 respectively, and in the photographic illustrations.

If

a baseboard

preferred,

may

be substituted for the sub-panel, striking
out four dollars from the complete cost.
Drilled and engraved panels specially
designed for the Equamatic receiver are
now obtainable. However, the experienced fan is quite capable of working out
In such a
his own layouts and panels.
case, special care need be taken only to
insure the perfect alignment of coils and
The stationary or secondary
condensers.
coils should be so mounted that, should they
be turned perpendicular to the panel, the
axis of the condenser coincides with the axis
of the coil.
This precaution is important.

The mechanics
ment are

of securing this arrange-

illustrated in Fig 2.

Drawing

A

shows the dimensional characteristics of
the stationary coil mounting.
The front
is designed by a, the sub-panel by b;
c, in all drawings, is a line passing through

panel

the center of the condenser shaft; d

is a
machine screw with a square washer hold-

ing the coil bracket, e, to the sub-panel; f
"
is a bracket of
brass strip, 6" long, holding

the sub-panel

to

the control

panel.

Drawing B continues the details of the
coil bracket, e, and the manner in which
it
slides through the swivel screw and
washer

d,

on the sub-panel,

Drawing

c

suggests

b.

the

moving

or

arrangement. A brass sleeve
is fastened to the extended shaft, G, of the
condenser by set screw H. A bakelite or
hard rubber strip extends from the brass
sleeve, to which the primary is mounted by
a simple "L" bracket.
The coil has been
turned slightly to show this idea.

primary

coil

home-made
Photographs of several
mountings will be found in the preceding
article which appeared on page 377-79 of
the September, 1926, RADIO BROADCAST.
The

The
clear by reference to Fig. 5.
reader interested in the mechanical construction of home-made mountings is referred to the preceding article, and to the
data given in Fig. 2 of this article. The
small "pillboxes" to the right of the two

made

CONSTRUCTIONAL DETAILS

holes for the condensers, brackets

e,

and swivels d, are drilled according to the
panel and sub-panel layouts.
The mechanics of mounting the coils are

right-hand tubes are the retard coils.
While binding posts are suggested in the
wiring diagram for the sake of clarity, a
Jones Multiplug has been used for all
connections to the receiver, with the exception of the

C

battery.

4 and 8 suggest an efficient sub-panel
or base-board layout. As will be observed,
all coils are connected to associated apFigs.

1

<
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ADJUSTING THE COIL ANGLE
second and third

THE
adjusted

coils are

always

so that coupling is loosened
as the frequency increases (as the wave goes

down).

As a

rule,

the

first coils

are sim-

adjusted, though unusual antenna
conditions, as will be noted later, occasionally reverse this last motion.
ilarly

The stationary coils should first be
placed at slightly above the correct angle,
which is in the neighborhood of 58 degrees
measured between a side of the coil and the
front panel.
On the special Karas Equamatic sub-panels, this angle is marked with

RADIO BROADCAST
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OCTOBER,
as that of

any

1926

similar set, such as the con-

ventional

neutrodyne.
Practically all
tubes can be used in this set with the proFor the indiper A, B, and C voltages.
cated potentials, five 201 -A type tubes are

recommended.

may

RADIO BROADCAST Photograph

FIG. 5

A

behind-the-panel view of the author's receiver, which clearly shows the general arrangement of
The stationary coils may be adjusted in the first case by virtue of the fact that a swivel
the coils.

arrangement, as shown

in Fig. 2, is

employed

desired, a type 171

If

be employed

in

be found reliable on

The
(the normal arrangement, Fig. 8).
loose coupling will raise the resonance point
of the antenna circuit to something ap-

over the primary) the system will become
unstable and will oscillate at about 5.2
volts on the filaments (with the rheostats
three quarters out).
Coupling should be
loosened until the circuit is stable at this
As the coil angle in
filament potential.

proaching the wavelength of the tuned
station, with a resulting amplified signal.
On the longer waves, close coupling will be

purposely high, it will
probably be found that, with each condenser tuned to the shortest possible wave,
this first position

is

the circuit will again oscillate. The coils
are then turned up to close coupling, the

all

chart, Fig. 7, will
sets built with the

designated parts. Selectivity is perfect,
without the knife-edge tuning that causes
marked distortion on the short waves, or
the broad tuning on the longer waves
which characterize the conventional tuned
r.

f.

receiver.

necessary to secure adequate transfer of
However, with an exceptionally
energy.
long antenna, close coupling on the shorter
waves will be desirable in order to lower

tralized,

In this
the inductance of the open circuit.
latter case, the order of coupling variation
Under which of the two
will be reversed.
possible conditions your receiver works

longer wavelengths.

FIG.

tube

socket

with increased quality and volume.
In this
case, a half-ampere Amperite should be
used in the filament circuit of the 171 tube,
and a separate C battery, of the correct
potential, interpolated in the grid return.
The Equamatic receiver tunes with delightful ease, maintaining a remarkably
consistent correlation among the three
dials over the entire tuning range.
The

accompanying tuning
If the coupling between primaries and
secondaries is increased beyond certain
limits (if the secondary is pushed too far

the output

In

comparison
five-tube

with a standard neutuned radio frequency

used in the writer's laboratory,
the Equamatic receiver described shows a
distinct superiority, particularly on the
receiver

Articles shortly to follow will describe
the application of the Equamatic system to
other widely used circuits.

6

There's very
to see from
underneath the

WAVELENGTH oio*rf
oo-ifs

sub-panel
cept the filament wiring
and the grid

550
600
650
700
750
800
850
900
950
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500

little

ex-

battery,

etc.

RADIO BROADCAST Photograph

determined by experiment.
the coupling loosen as the wavelength increases, it is merely necessary to
set the two coils parallel when the con-

angle slightly decreased (the coils turned in
toward the panel), and returned to the
If the circuit still
short-wave position.
oscillates, the angle is further decreased

best

(the adjustment being changed always at
coupling) until the circuit is

denser is at its lowest capacity.
Dependent to a certain degree on the angle of the
first coil is the selectivity, while the angles
of the other two coils affect stability.

maximum

stable over the entire tuning range.

REVERSED COUPLING ON THE FIRST TUBE

AS

PREVIOUSLY

it

ment

5

15

10

2

between

from the adjustment of the
the operation of the Equamatic
five-tube receiver is identically the same

ASIDE
coils,

25 3
30

V

55 6
50 60

5

V

5

80

85 95
9
100

DIAL SETTING

is

the antenna
secondary, i.e., with
the coupling increasing as the wavelength
is decreased.
There are two antenna conditions, as
well as several other interactions, which will
determine the direction of coupling moveaction

primary and the

easily

OPERATION
mentioned,

occasionally possible that the receiver will function better with a reversed

coupling

is

To make

This tuning chart

FIG. 7
be found invaluable by
"

will

those who build the
Equamatic" exactly to
the writer's specifications, for it is surprising!}
accurate

first

in this circuit.

Whenever two

coils

are brought close together (the coupling
increased) the inductance of these coils is

lowered; in other words, they are tuned to
a shorter wavelength. This is a simple
transformer action. Therefore, when a
very short antenna is used, in the average
case we will secure best results with loose
coupling on the short wavelengths and
tight coupling on the long wavelengths

RADIO BROADCAST Photograph

FIG.

Looking down on the finished
condensers are the retard

8

The two pillbox-like "gadgets" behind the two right-hanc
constructional details of these coils are given in the text, bill
those shown in this picture are factory made
receiver.

coils.

The
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Radio with the

Radio Broadcast Has Sup'
plied Short-Wave Equipment to Three Fam-

The Laboratory

of

ous Expeditions, that of Commander Dyott to
the "River of Doubt" Being the Most Recent

missions of

ARTHUR PERKINS

(2

WGY and KDKA

while he was in the

We

have since heard from this famous
explorer that he has been singularly successful
in his efforts to listen to the short-wave broadcasts from the outer world and, thanks to the
cooperation of the General Electric Company
in sending out special time signals, he has regularly been able to ascertain his geographical
positions very accurately.
On June 29th, Commander MacMillan sailed
for Greenland with two vessels, his own Bowdoin
and a new schooner, the Sachem, built by Rowe
jungles.

APQ)

Who

goes with Commander Dyott to the River
of Doubt to report by means of a battery
operated short-wave transmitter the progress of
The receiver that will be used
the expedition.
by Mr. Perkins is shown in this picture

Metcalf.

On

the latter vessel, as radio operator,

Austin C. Cooley who described in RADIO
BROADCAST some time ago his experiments) in
Up to the prespicture transmission by radio.ent time 2 CY has maintained nightly communication with KGBB, the Sachem, although she is,
as we write these words, in the region of continuous daylight off Greenland. The receiver
used by Mr. Cooley was built by the operators
is

Commander
the departure of
Roosevelt Memorial
Dyott, of the
Association Expedition, for the River

'ITH

Doubt, in Brazil, RADIO BROADCAST adds
another name to its list of those expeditions
which are equipped with short-wave apparaus constructed
according to specifications
upplied by the Laboratory at Garden City.
of

As generally chronicled in the press,
uly 24th that the Dyott expedition

it

It is similar to the Silver-Marshall set
at 2 GY.
used at the base station of the Dyott Expedition.

was on

left

New

to re-explore the
fork on its big adventure
liver of Doubt, up which Theodore Roosevelt
aboriousiy navigated in 1914, before short-wave
adio communication, as it is known to-day, was

Ireamed

of.

With Dyott went two complete

a
radio
transmitters,
25O-watt short-wave
ransmitter built for RADIO BROADCAST by the
Allan D. Cardwell Corporation, and a small
jortable set operating from Eveready B bateries.
It
is
intended that the 25O-watter,
ogether with a suitable receiver (which was especially built for RADIO BROADCAST), be set up
as a base station in a suitably located spot some-

where near the center of Brazil. This station
will be under the charge of Eugene Bussey (2 CIL),
of Yonkers, while the key of the small portable
set, which will advance up the river with the
expedition, will be "pounded" by Mr. Arthur
^erkins (2 APQ).
The equipment used by Mr.
Perkins was built by himself to RADIO BROADCAST specifications, with Hammarlund parts.
At the time of writing, little can be told about
schedules and wavelengths, as this depends upon
restrictions imposed by the Brazilian government.
It is probable, however, that the 7500kc. band (4O-meter band) will be used.
The
call signals, too, are not yet known, but an
endeavor is being made to obtain the use of the
calls GMD and 2 GYA for the base station and
advance station respectively.
Other expeditions which have been equipped
with RADIO BROADCAST apparatus are those of
Francis Gow Smith and of Commander MacGow Smith sailed many months ago
Vtillan.
the wilds of Brazil, seeking more information
museum of the American Indian. He
appealed to 2 GY (the experimental station of
RADIO BROADCAST) for a receiver so that he
would be able to receive the short-wave trans'or

for the

TRANSMITTERS
Which

will
play an
important part during

the expedition up the
River of Doubt. The

small transmitter
shown above was built
by Mr. Perkins, and
will accompany him up
so that he
be in touch with
To
the base station.
the right is shown the
25O-watt transmitter
built by Cardwell
which will be used to
communicate with the
outside world from the
base station, and with
Mr. Perkins up the

the

river

will

river

DYOTT

BRAZIL

EXPEDITION

i

RADIO BROADCAST

484

OCTOBER,

1926

THE ADVANCE SET
An interior view of the receiver which will accompany the expedition up the River of Douht

TO THE LEFT

ABOVE
Is

shown an

short-wave

view of the

interior

trans-

portable

mitter which will accompany
the expedition up the River of
Doubt, and will be operated by

Amateurs

Arthur Perkins.
will

recognize

short-wave

the

standard
that

equipment

went into this
2 GYA may be

set.

The

call

allotted to this

transmitter but definite infor-

mation concerning
is

this

matter

not yet available

AT THE BASE STATION
The

receiver below will be depended upon for
reception of signals from Mr. Perkins and the
This is the rear view of the set
outside world.
built

by Silver-Marshall, shown above

the short-wave
receiver built for RADIO BROADCAST by Silver Marshall to be
utilized at the base station ol
the Dyott expedition.
Below.
The short-wave receiver buill
by RADIO BROADCAST for Mr.

May

be seen

Gow

Smith an explorer now in
the very depths of South AmerWith this receiver he has
ica.
heard, from the center of Braconcerts from WGY and
zil,
KDKA, and also from London

An

Line Supply Device

A,
A

Unit Which Makes Complete

Suitable

the Elimination of Batteries

from the ReA Comparison Between the Costs
Supply Sources Adapting the Unit

ceiver

A

of

By
from the

means

a.

c.

RADIO BROADCAST Photograph

ploys a

filaments by

AD1O

manufacturers everywhere are
bending the energies and resources of
their development laboratories to an
adequate solution of the problem of utilizing the
a. c. home supply for radio purposes.
It is
fairly certain that manufacturers who will place
on the market reliable and satisfactory a. c.

passed from the experimental stage, in its major
into a state of mature development,
skill

and

day wants

reliable

of the receiver in Fig. 2 are obtained from
customary sources.

amplifier,

one-volt

efficiency of trained enlistener of to-

performance,

supplied by a separate d. c. filament source,
or its energy may come from the plate of the
power amplifier tube by placing the filament of

filament leads.

The average broadcast

gineers.

as

If,

when using

oxide coated

the

filament

"raw"

socket, at an average rate of not more than ten
cents per kilowatt hour?
Additional advantages

In either case, the potentiometers

Keith Henney of RADIO BROADCAST Laboratory.
must be readjusted every time the filament temperature is

offered by the use of a. c. power on radio receivers are the increased reliability, simplicity
of maintenance, and ease of control.

If a toy transformer is rewound to
changed.
have a center tap accurately placed it may be
used instead of the potentiometer.

and

in

methods

a

brief survey of their respective
features will give the reader a perspective of the situation, whereby

he can decide for himself the proper

method

to

use in his

installation.

a

method

will

own

radio

In the present article,
be described in detail

for constructing an a. c. operated set
at home, using standard parts.
The

photograph, Fig.

i,

shows a power

C

unit designed to supply A, B, and
voltage for receivers employing from

three to nine tubes.

Without doubt, the

employed

first

method

for operating a radio rea. c. power is that shown
on the next page.
In this

ceiver from
in Fig. 2,

circuit, the

radio-frequency amplifier
tubes, and audio amplifier tubes,
are supplied with "raw" a. c. on the
filaments.

kept at an

The

One modern

among

receiver on the market

grid

and plate are

average zero potential

supplying

by means

A power

of the stor-

smoothing properties of a storage battery to
out the ripple in the pulsating d.c. obfrom the battery charger. There are
two general types of this class of service, depend-

filter

tained

The first is
ing upon the choice of rectifiers.
the electrolytic, which includes either lead-aluminum cells with borax or ammonium phosphate
or the tantalum-lead cell with sulphuric acid as an electrolyte. The normal charging rate of these rectifiers is from 0.25 to 0.50
amperes at 6 volts, and if the trickle charger
is operated 24 hours a day, the energy consumed
by the average five- or six-tube receiver will just
electrolyte,

about equal that delivered by the trickle charger.
The cost of energy obtained in this manner is
approximately seventy cents per kilowatt hour
at the receiver, assuming an overall efficiency of
The second type of A power supply
1
5 per cent.

now em-

in this class contains a

in

development
use at the present time, and

of
is

age battery and "silent" or "trickle" charger.
In this arrangement, advantage is taken of the

tubes are em-

tained than by the use of standard aoi-A type
This was suggested to the writer by
tubes.

Several fundamental differences exist

method

ANOTHER
to radio receivers

a. c.,

The keynote
reproduction, and ease of control.
all
these virtues is power.
What better
source of power is there than the a. c. light-

The B battery poten-

hum.

TYPES AND COST OF A POWER SUPPLY

is

of

the various

possibility of a. c.
tials

ployed, such as the WD-II, wo-i2, or Western
Electric N type, much better results can be ob-

high quality

in Fig. 2,

the various stages to make sure the amplifiers
are operating on the straight portion of their
characteristic, thus assisting to eliminate the

with the B supply of the
done in some models
appearing on the market this season. Obviously
in this case, the detector tube must have a filament requiring not more than the 65 milliamperes current which the plate circuit of the power
This method of supplying
amplifier can supply.
a radio set with a. c. power is very good if it can
be properly balanced, but in the hands of any
but an expert, it is very hard to eliminate all the
hum caused by the a. c. field surrounding the

aspects,

shown

operated from a small dry
This tube may be
cell.

power

"light-socket" receiver.
The reasons for the sudden growth of this
demand are not obscure. Radio has gradually

requiring the

The detector

be a crystal detector as
shown, or it may be replaced by a tube detector,

this detector in series

operated receivers at reasonable prices will
enjoy a tremendous sale of these devices. The
time is here, if ever, for the presentation of the

similar to that

using

may

A rear view of the A, B, C, line supply device shows the simplicity
of construction.
The operator is examining the new Sj-milliampere
Raytheon rectifier tube, the key element to the entire device

method

ux-ii2 tubes for all amplifier stages.
Western Electric 2i6-A or VT-2 tubes will be
found to give equally good results.
In any arrangement of this type, the last stage audio tube
is a power amplifier connected in the usual manner.
Proper C batteries must be employed in

of

minimum.

I

Raytheon Tube

B. F.

potentiometers,
which are carefully adjusted
to reduce a. c. hum to a

FIG.

New

The

to the Receiver

^^^
c#8 "

_

*^
article describes

an

easily built device

which will supply A, B,

* and C
potential in sufficient quantity for a receiver using up to eight
or nine tubes.
This supply device, as designed and described here, is ap-

gaseous discharge type of rectifier, and is capable of supplying d.c. to a storage
On acbattery up to 2 amperes.
count of the power required to heat
the

rectifier

filaments, the

overall

an

seldom exceeds 8 per cent.,
and the average cost of power in
this instance is approximately $4.00

C

per kilowatt hour, including fixed
charges and replacement costs on
the charger, rectifier, and storage

plicable for filament supply only with such sets as use the 199 type tubes
connected in series.
That means that if this unit is to be used with

existing receiver, the filament circuit must be rewired as directed in these
This device will supply: 6
pages and only three-volt tubes can he used.
colts ax. for lighting the filaments of power amplifier tubes, up to 50 volts
potential, up to 200 volts of B potential, and will supply up to 60 mils.
of filament current to as many as 9 three-volt tubes in series.
Although
the unit described here requires the rewiring of the filament circuits to a
series connection, this unit should please many radio constructors who are

anxious to have a really dependable source of current supply for their sets.
This article will serve to introduce the new type BH Raytheon tube whose
No critical adsphere of usefulness is much larger than the old type B.
justments are necessary with this unit when the
and no parts are listed which are not easily had.
proval of the

BROADCAST

Laboratory of the

Laboratory.

a.c. line voltage

changes,

This model has the ap-

Raytheon Company and

also of

THE

RADIO

EDITOR.

efficiency

The trickle charger method
probably the most satisfactory
plan developed at the present time
for the supply of separate A battery
It is
power from the light socket.
economical, reliable, and does not
battery.

is

impair the quality of reproduction

by

a. c.

hum

as

supplying raw

The main

is

often the case in

a. c. to

the filaments.

objection to its universal
adoption is the use of the storage
battery which often gives off corro-

RADIO BROADCAST
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for
vapors and needs frequent attention

sive

proper performance.
Neither of the foregoing methods closely follows the general principles of the modern and

B-power supply, employing transformer,
and filter. When the values of current
and voltage are considered with reference to A-

efficient

rectifier,

battery filter circuits, it is not surprising that
there has not yet been developed a commercial
A power supply along these lines. Dr. Vannevar

Bush

said at the last

sociation Convention:

Radio Manufacturers As"
For every microfarad re-

quired to produce a certain degree of smoothing
at 60 volts, there are required 1000 microfarads
for the same degree of smoothing of the same
filter

B'lnt.

physical dimensions of A
circuits are, therefore, beyond the scope of

power at 6

volts."

The

economic design. Fairly satisfactory A filters
have been built along the lines shown by Fig. 3.
Here the customary filter condensers are replaced by resistances. The chokes occupy the
usual series position, serving to divert the a. c.
through the shunt resistances while allowing
the greater part of the d. c. to pass on to the
radio receivers. The filtering efficiency of this
type of circuit is good if enough current is al-

lowed to pass through the resistances. This
current usually attains a value of approximately
30 per cent, of the output current and hence it
imposes a large load on the rectifier that does

A

four-tube circuit which utilizes merely the stepped-down a.c. for energizing the filaments
Since, where a crystal detector is used, the raw a.c. may be applied to the amor filter
plifier tubes, there is no need for rectifier

A

60 milliamperes 6 to 30
200 volts
(200

Battery

B Battery

volts.

up to 25 milli-/
<90i(variable) volts
amperes at
145'(variable) volts
From o to 50 volts.
Battery
i

C

The

use of the device

is,

of course, restricted to

employing tubes similar in
characteristics to the ux-199 or ov-3 tubes with
filaments wired in series, and under these condiradio

receivers

tions its performance as a universal power supply
The device illustrated is adaptable to
is ideal.
any type of radio circuit and has been used with

means.

Transreceivers, with variations of each type.
former- resistance- or impedance-coupled ampli-

serve

any

useful

efficiency of a 6-volt

FILAMENTS

A

**

LOGICAL
power

IN SERIES

A

connect the filaments
Under this condi-

of the radio tubes in series.

farad buffer condenser,
are connected

ci.

and

c 2 of the looo-volt
.

The outer ends

flash test type.

to

the

of this winding

filament terminals of a

success on a three-circuit regenerative set, the
Browning Drake, and tuned radio frequency

have been employed indiscriminately with
equally good success.
In Fig. 4, Ti is the General Radio power transformer designed for 50 w.atts, 1 10 volts, at full
load.

the current consumed is so small that the
coils are of reasonable proportions.

no

filter

choke

The

high voltage secondary provides 350
volts each side of the tap at the center at

tion there are higher voltages available, making
it possible to use condensers to advantage, and

for the

supply voltages and currents as follows:

filament

i

.

5

The

load.

winding,

In Fig. 4 will be found a schematic diagram of
This device
the power unit illustrated in Fig.
will

an ux-i 12 or ux-iyi power-amplifier tube. This
may be supplied by a separate filament lighting
In this construction, a Brach unit
transformer.
serves the purpose nicely. Across each half of
the secondary of Ti is connected a o. lo-micro-

fiers

solution to the difficulties of

filtering is to

Supply

of the tubes.

The overall
purpose.
i.5-ampere device of this
type was measured and found to be 6 per cent.,
making the cost of A power at the receiver
approximately 2.75 per kilowatt hour by this

not

A-C-Filarrient

FIG. 2

T

volts at

third

,

provides

5

amperes

2

"raw"

several sys-

tems of filtering the rectified a.c. Here is shown
one using resistances instead of bulky bypass

standard ux type socket, into which is plugged
The
the new type BH Raytheon rectifier, Ra.
plate terminal of the socket, corresponding to
the cathode of the Raytheon tube, is connected

of

0000

oooir

3

may employ

condensers

a. c.

supply

FIG.
Line supply devices

Max.

to the plus side of the filter circuit.
The filter circuit of this power unit includes

Int.

direct

choke
o B*

B+ Del.

capable of passing 85 milliamperes
current without heating, and having a

coils, L,

residual inductance of at least 25 henries per
choke at this value of direct current. The
General Radio type 366 standard B-substitute
choke is admirably suited for this service.
Others which fulfill the above requirements will

The filter
probably be equally satisfactory.
condensers are arranged in order as shown in
Fig-

o C-

4-

The

voltage-control unit

some
A.C. Filament Supply

For Power Amplifier

FIG.

The complete circuit diagram for the
The parts employed as listed, may be

C

Tube

4

supply device described herewith, is shown above.
identified as follows: Ra. Raytheon type BH; Ri, Ward Leonard 5000 ohms; Rl, Federal No. 25 Potentiometer; R}, Ward Leonard 3000 ohms; R4, Clarostat;
Rj, Bradleyohm No. 10; R6, Ward-Leonard io,ooo-ohm fixed resistor; Ry, General Radio No. 214
Potentiometer; R8, General Radio No. 314 Potentiometer; Ci, o.i-mfd. condenser; C2, o.i-mfd.
condenser; C3, 4.o-mfd. condenser; C4, 4.o-mfd. condenser; C$, 6.o-mfd. condenser; C6, Cy, C8,
l.o-mfd. condensers (condensers used in this model are Tobe Deutschmann but others with an
operating voltage of 350 volts may be used); A, o to 75 m.a. milliammeter; L, Genera! Radio type
366 choke, 25 henries at 85 m.a., d.c.; Ti, type 365 General Radio transformer supplying 350 volts
per anode; T2, Brach 8-volt bell transformer supplying 5 volts at J ampere
A, B,

line

difficulty in

shown

at the right-

under all condiThere was
service.
obtaining proper values and

hand end of Fig. 4 has been
tions, and has given good

tried

current-carrying capacities of the various resistors and, after considerable testing, the units
All of the parts in the
specified were adopted.
control unit may be obtained from regular stock
of the various manufacturers or their dealers.

For the plate voltage of the power-amplifier
the maximum B plus is taken directly
from the terminals of the filter circuit, as shown
in Fig. 4 as B
Max. amp. This terminal proA
vides approximately 200 volts at full load.
tube,

+

Clarostat, R4, is used to control the voltage output of the next lower tap (B plus Int.) and will

give from 90 to 135 volts approximately on the
he
usual plate-current drain at this voltage.
I
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A.

C.

B.
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Btlnt.
A.C.Filament Supply
For Power Amplifier Tube

FIG.

5

To employ

the line supply device described, the filament circuit of the receiver with which it is to be used must be altered so that all the filaments are
connected in series. Then 199, or other 3-volt tubes, replace those formerly used, with the exception of the last stage wherein a power tube, such as
the 1 12 or 171 may be employed.
The circuit above is a typical five-tube, tuned radio-frequency receiver employing resistance-coupled audio

frequency

amplification

B-plus detector tap is obtained through the
use of another Clarostat or a Bradleyohm No.

R 6 One-microfarad condensers are con10,
nected in both of these cases from the B plus
variable to B minus to bypass rheostat noises,
and to prevent undesirable coupling between the
various amplifier stages.

not be

the degree of control required.
A fixed Ward
Leonard 3ooo-ohm unit was placed in series
with a Ward-Leonard jooo-ohm fixed resistor,

available to the average constructor who may
have access to a 5o-watt transformer having

around which was shunted a Federal No. 2j
potentiometer. With this arrangement, the

other

In this case a
satisfactory windings.
Thordarson doorbell ringing transformer may
be used to light the filament of the power
This transformer will be found
amplifier tube.
to give the proper voltage without a filament
rheostat for the ux-171 and ux-ii2 tubes using
the winding marked "6 volts."
A 400- ohm

required degree of current control was attained.
A filament milliammeter having a scale read-

R 8, is connected across the
supply and the center tap is returned
to the B minus terminal of the supply unit.
The
adjustment of this potentiometer is very critical
in order to eliminate ail a. c. hum from this

latter type of meter is not readily available at
the local dealer it may be obtained from such
companies as the Weston Electrical Instrument
Corp, or the Jewel Electrical Instrument Co. An
adjustment of the filament current will have to
be made when first turning on the receiver and,

supplying
of

C

THE
wound
value.

As

battery
variable

is

obtained

resistance

from a wireof

the

proper

this resistance carries the full load

it must be designed to
carry from 70 to 85 milliamperes without change
of resistance, and without excessive heating.

current of the eliminator,

If high C voltages are desired, say up to 60 volts,
the Federal No. 25 potentiometer is a good
resistance to use here.
It has a maximum re-

sistance of 1850 ohms, and will carry the full
load current fairly satisfactorily.
General

A

Radio No. 141 potentiometer may be used in
position to supply C voltages up to 34
A
volts, and does so with much less heating.
i-mfd. condenser is connected from C plus to C
minus to prevent undesirable coupling effects
and distortion. If 60 volts C bias are required
and 85 milliamperes pass through the resistance
this

FIG.
This

is

practically the

the power that

must be taken care

a.

c.

filament winding, Tj,

may

potentiometer,
5-voIt a.

c.

source.

The A plus terminal of the power supply is
obtained by dropping the B plus max. through a
suitable rheostat to the required A-battery
The resistance used in this position
voltage.
should have a range of from 3000 to 5000 ohms,
and a current-carrying capacity of 60 milliamperes.

As there was no rheostat

of these re-

quirements available, the writer used a combination of fixed and variable resistances to achieve

ing of o-ioo mils or better yet 0-75 mils is placed
in series with the A-plus lead going to the radia

and by means of the rheostat and the milliammeter, a constant current of not over 60
If the
milliamperes can be held at all times.

set,

two or three minutes, no further
adjustment need be made. Very wide fluctuations of the no-volt house supply voltage (i.e.,
greater than 10 volts) will, of course, affect the
value of filament current, but it will be found
that setting the milliammeter at 58 milliamperes
will give excellent amplification, and make allowance at the same time for those line-voltage
variations which come within the usual range.
after the first

4

6

same

it,

watts.

5.1

The

;

THE C BATTERY SUPPLY

is

B-Hnt.

circuit as

shown

A-B-C+

B + Dt.

B<-Max

A-r-

in

Fig. 5 excepting that the grid returns for three

of the tubes are connected differently so that
other grid bias potentials may be obtained

O O

c-

Terminals corresponding to those of the Raytheon A.B.C. Power Unit

A.C. Filament Supply
for Power Amplifier Tube
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the grid return lead of each stage to the
negative side of the respective filament.
See
6.
It
will
be
Fig.
naturally
necessary in this
arrangement to reduce the plate voltage applied
to these tubes to normal values consistent without grid bias.
If the second method is employed, it is not necessary to provide such
a high degree of filtering in the A-current
As high as 5 per cent, ripple has been
supply.
used by the writer in 'this connection without
too noticeable a hum in the speaker.

The power unit described in this article gives
a very high degree of filtering, and the filament
voltage drop can therefore be used as grid bias
if the constructor desires.
n this case all of the
constants of the circuit must be carefully mainI

tained.
For example, the filter chokes must
have a residual inductance at 85 ma. d.c. load of
not less than 25 henries.
The filter condensers

should be arranged exactly as shown in
Fig. 5,
the first condenser having a
capacity of 4.0
mfd., the second also 4.0 mfd., and the terminal
capacity from 6.0 to 12.0 mfd., in proportion to
the quality of reproduction which the builder

THE FRONT VIEW
Of

the

line supply device presents a very pleasing appearance.
It is suggested that, if the construction of a housing for this device be attempted, perforated sheet brass or
just plain sheet brass with
vent holes made therein, be employed

The
meter

variable

arm on

the

The bypass condensers placed from the
variable B plus terminals to B negative and
from C plus to C minus, are necessary to reduce
rheostat noises and to
desires.

reduce interstage coupto
a reasonable
ling
value.
Their capacity
should therefore be not
less than i.o mfd. for a

4OO-ohm potentio-

such a point that a minimum a.c.
hum is heard in the head phones when no signal
is being received.
It can then be left in this
without further attention.
In case
set at

is

position

it is

necessary to reduce the

a. c.

margin of safety.

voltage available

variable

from the 5-volt winding by means of a rheostat,
it will be
necessary to readjust the potentiometer
every time a change is made on the rheostat

battery, provided for the grid of the

power amplifier tube, is
controlled by means of

setting.

the variable resistor R,
The value of
Fig. 4.

The experimenter

desiring to build the A, B,
supply device described in this article will
find the various drawings and
photographs very

C

in

line

The

helpful.

on the panel and base-board

drilled in

C battery can be roughly
calculated from the product of the total load
current from the power

mounted

different units should be

accordance

with the drilling templates shown in Figs. 7 and
8.
After mounting the parts, the base-board
may be screwed to the panel and the wiring done.
It will be wise to follow the exact
layouts of
wiring that proved to be successful in the model
that was made up.
The arrangement of wires
is evident from the
photographs. Cover all the

bus bar with spaghetti so as to
prevent
accidental short circuits.

any

supply

set,

and the

FIG.

A-battery rheostat.

7

exact values are essential, the C voltage may
be measured by a high-

accompanying photographs

resistance voltmeter,

panel for the line

supply device

is

with the demands imposed by connecting the
radio tube filaments in series.
Any of the
standard radio circuits may be revised and thus

adapted to series filament service if the few
fundamental
features
outlined
below are
observed.

There

are, in general,

in series.

The

may

first

two methods whereby

be successfully operated

method, employed

in

some

of the Bell System circuits, makes use of the
voltage drop in successive filaments as a source
of grid bias in certain tubes,
thereby raising the
maximum value of plate voltage which may be
applied to these tubes.
Phis method is acceptable provided the current in the filament circuit
is sufficiently uniform and without a.
c.
ripple,

which would introduce a. c. hum and modulation
of the radio signals.
This method is somewhat
more efficient from the standpoint of the
amplification obtained and, if care is taken to obtain
the proper bias on the various
it will ungrids,

serve

the constructor in
desirable manner.
See Fig. 5.

doubtedly

The

the

most

alternative method, which is
perhaps
simpler from the construction standpoint, is to
disregard the various filament drops and connect

If

not of the standard y-inch width
but is 8j inches wide. The dimensions shown above enable the constructor to duplicate layout and placement of parts as shown in the

The

5 and 6 show conventional radio cirwhich have been revised in accordance

the tube filaments

re-

sistance included in the

Figs.

cuits

The

C

RADIO BROADCAST Photograph

THE BOTTOM VIEW
Of the "works" assembled underneath the sub-base
shows that most of the wiring of the unit is out of sight
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A.

B.

C.
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--3V

f-H'-^

Drilled & Tapped
r
V'or 6 - 32 Thread*f"S;

GENERAL RADIO
POTENTIOMETER NO. 141

SUBBASE SUPPORT

FIG.

A binding post
sub-base supports

strip,

may

GENERAL RADIO
POTENTIOMETER NO. 141

8

FIG.

condenser bracket and
be laid out as shown here

Upper view of the sub-base

Mnct

9
Compare

layout.

adherence to the layout shown

taking into consideration the
of current drawn
by
the voltmeter from the
power-

tubes, and 63 milliamperes for
ov-3 type tubes.

amount
supply
ation

The effect

This determin-

circuit.

of a.c. line
voltage

variations

upon reception will
not be noticeable for normal
and adequate wiring installa-

not ordinarily necessary, as improper bias on the
power tube will very soon beis

come apparent from the

this with the top view
advised for best results

is

A

tions.

dis-

setting of 58.5 milli-

tortion produced.
The method of operating a
radio receiver with filaments

amperes on the filament supply
will give a variation of
57 to 60

connected

variation

unique to

who

in

milliamperes with a line voltage
from 105 to 120

series is

many

perhaps
experimenters

This variation in voltwill not effect
any change in volume of reproduction on most radio receivers.
volts.

age

are

accustomed to constant voltage control, and for
this reason the
experiences of
the writer may be of benefit.
In the first place, it will be

noticed

Very frequently

possible to lower this value
to 56 milliamperes without les-

sening the degree of amplification, and in no case should it be

at a

tungsupply
Then, when turning
on the lo-volt a.c.
supply, take note
of the milliammeter
reading, to be
sure there are no short circuits
around
is

is

mum
to

a.c.

voltage that

may

each anode has been

350 r.m.s. volts

be applied
placed at

a.c.

When

A TOP VIEW
Of the A, B, C line supply device. The use of the
85-mil. Raytheon
tube makes possible the use of this unit as a source of
supply for the

gradually increase the setting of the A rheostat
until the filaments are
consuming from 55 to 60
milliamperes. The B supply voltages should now
Je

atten-

rating to 85 milliamperes and 200 volts
d.c. load.
The safe maxi-

the milpossibly

frequent

continuous

i

an open circuit somewhere in the
A
circuit, or one of the 109 tubes has
a burned-out filament. If the
milliammeter reads 50
milliamperes or less,

which require

new Raytheon type BH tube
an improvement on the
type B
tube which supplies the need for an
adequate B power supply rectifier.
The advances in the design of the
type BH tube increase the full-load
1

A

If

operator will soon
upon his filament
ammeter and the rheosat as the
only elements of his power

THE NEW RAYTHEON TUBE BH

to the radio set.

the protective resistances.
liammeter reads zero, there

little

the

learn to rely

"THE

jomil-

with the

power unit again. With a
care,

unit

.iamperes, it will be much better to
place a 10- or 15-watt no-volt
in series

setting again, in

tion.

place
rheostat setting at minimum current
position, and, if it is known that the
ninimum current is more than

lamp

minimum

order to offset the harm which
might be done by a high line
voltage when turning on the

FIG. 10
This picture layout, together with the
accompanying photographs, will aid materially in correctly locating the various
apparatus employed in the construction
An under view of the sub-base is shown

necessary to increase the filament current over 60
The ov-3
milliamperes.
type filaments have a useful range of
60 to 65 milliamperes.
In starting up
the power unit for use in connection
with a radio receiver, first
the

sten

turning off the power
be found advisable

it will

to place the
A-supply rheostat

that

milliamperes.

normal, and

When
unit,

most of the 109
type radio tubes give at least
as good service on
58 milliamperes filament current as on 60
it is

is

checked over and adjusted to their
proper
The potentiometer across the a. c.

ilues.

filament of the
power-amplifier tube should be

filaments of 199 or other similar tubes

adjusted very carefully to give minimum a.c.
hum when no signal is being received, and then
the C voltage on this tube should be
adjusted to
the proper value. The filament
supply may
need
again
adjustment, setting the rheostat to
give approximately 58 milliamperes for 199 type

the type BH
Raytheon is
placed in a B-power line supply unit
which has been designed for use with
the type B Raytheon, there will be an

average increase in voltage output of
25 volts for the same radio set. The
regulation of the type BH tube is
improved so much that it has a practically
constant voltage drop from 15 to
85 milli-

amperes of

rectified current.
For this reason,
the regulation of B-power line
supply units,
using the BH type tube, can be made remarkably good.

Conducted by

THE

AS

result

of

few random and
remarks made in the

a

June number, concerning the educational
your humble servant, the
above-signed, has been "taken for a ride" by
numerous indignant readers. We said at that
possibilities of radio,

time that we did not believe that radio could
educate. To that statement we added the
compromise: "Most of the 'blah' we read about
radio as an educational factor is sincere enough
and can be made true enough by the simple
device of substituting the word 'informational'
for 'educational,' wherever the latter appears."
On neither of these points, readers' letters

notwithstanding,

has

our

opinion

changed.

But we confess we were

at fault in attempting to
dispose of the subject in a couple of paragraphs.

For education, from whatever angle you approach it, is a verbose subject and can not be
tackled without considerable wordshed.
And
so the following, by way of elucidating our view-

you have perused any

If

material
fanatics

the

of

publicity

ladeled out by the radio education
you are acquainted with the

Cannot Educate

But if interested parties vastly over-estimate
radio's potentialities in this field, it is likewise
true that the average person is likely to underestimate greatly the undeniable instructive value
that radio does possess.
The listener who invariably makes haste to tune-out anything that
savours of the lecture hall can have no idea of
the scale upon which radio education is being
attempted, nor of the success it has, in certain
quarters, attained.
When we declare

pigheadedly that radio
cannot educate, perhaps our principal quarrel is
a mere quibbling with words.
The phrase
"radio education" involves an unhappy choice
of words.
Substitute the expression "radio
instruction" and
"

we

acquiesce

to most of

its

Education," according to Mr. Webster, "implies development and discipline of both
the intellectual and moral faculties.
'Instruc-

claims.

and 'teaching' apply to the communica"
knowledge
The "educated" man and the "informed"

tion'

tion of

point.

The value of radio as an educational force has
not been correctly estimated by either the pro's
or the con's. Those individuals who have a
personal interest in the matter are inclined to
overestimate radio's teaching ability enormously.

John Wallace

Why Radio

Sad News:
slightly derogatory

-*

man

are horses of an entirely different color.
In other words, the possession of a vast fund of

make a man educated. It
to make him a bore.
Con-

information does not
is

far

more

likely

may be in deplorable
ignorance of the principal rivers of Asia or the
line of succession to the British throne and yet
versely,

an individual

possess what
ciplined moral

Mr. Webster calls "well disand intellectual faculties."
For reasons which are easily apparent, radio
can in no wise discipline the mind. To cite only
one reason, mental discipline is gained almost
exclusively from the study of so called "cultural" subjects.
But cultural subjects are
utterly unbroadcastable.
Imagine learning Philosophy or English Composition or Psychology

or Calculus or History or Sociology by radio!
But radio can inform. For informing is no
complicated task; it consists simply in the presen-

As long as radio sticks to the
presentation of facts, well and good.
When it aspires to the teaching of such lofty and
controversial subjects as Sociology or History,
tation of facts.

simple

pooh to

The

sidered from

two points of view;

may
first,

be conthat not

intended
as
instructive;
and,
consciously
second, that which is deliberately planned because it is instructive.
Under the first point of
view the value of radio is by no means negligible.

The

who

listener

entertained at

is

first

by cheap

music, partly because of the novelty of the radio
experience, soon grows tired of hearing the same
He wishes something
thing over and over again.
better just as he wishes an improved receiving
set.

extravagance of their claims. Radio, it
would seem from their accounts, is a
civilizing force of epochal import.

it!

instructive value of radio

the stations are requested to
And, as
present a better class of music.
the listener becomes critical of music, he

Hence,

also

comes

They must

Al-

to

demand more

of speakers.

say something worth while and

most overnight it is going to transform a
world of yokels into a world of supermen.

say

contraption radio is a personal
jgift from the gods to them; and they mean
to turn it, as far as possible, to their purposes. With it, they aim to place a school

comparisons he makes, and the more critical he becomes.
This means a demand

'This

features of radio, in their opinion,
are of secondary importance and only to

This is manifestly silly.
all an agency for enter-

that type of

mind which demands

instrument of

human

"

The Kansas State Agricultural College
(KSAC) was one of the first of the universities to make systematic use of radio in

by showing wherein it is of
it makes for proradio is amusing, and it is, that

existence

with its work.
From the
beginning of the school year in September

Service "; and wherein
If

gress.

alone

and

quite enough to justify

is

its

being;

under no compulsion to apologize
for that virtue by doing missionary work
it is

on the

side.

so in this way,

schools;
third, the miscellaneous and
occasional lectures broadcast by any old
station for whoever cares to listen.

of every
devising that it

serve the purpose of "uplift"; which insists that every new contrivance justify
its

more

their extension courses; second,
those which are broadcast especially for
reception in the class rooms of secondary

pedagogical role is decidedly of secondary consideration.
We have a deep seated prejudice against
Its

And

the

ment

of

tainment.

he hears

Radio programs which are deliberately
planned for instruction can be roughly
divided into three sorts; first, those which
are broadcast by universities to supple-

ment

is first

and convincing manner.

gradually and slowly and surely, public
taste and judgment are improved.

every home, and breed a race
of mental marvels. The purely amuse-

Radio

in a clear

for better speakers.

"marm" in

be tolerated.

it

The more speeches

connection

LEADER OF THE ANGLO-PERSIANS
Louis Katzman, who conducts the orchestra "Whittall AngloPersian" heard through WEAF and "the chain" every Friday
evening from 10 to 10:30 p. m.

until late in the following spring, a regular
schedule of lectures is broadcast to

hundreds of

listeners

for these courses.

who

are registered

In addition to those

OCTOBER,
who
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are registered, correspondence received at

the college indicates that several times as many
listen-in more or less regularly on the educational
talks.

The

topics,

such as crop and livestock production,

lectures

cover

a

dairying, poultry raising, foods

wide variety of

and nutrition,

household economics, English, chemistry, botany, zoology, and the several major engineering

491

An interesting feature of the programs of
several of these institutions is the half-hour of

and are picked up quite accidentally by an

opening exercises which they are broadcasting
The State University of Iowa
for schools.

worthless.

gether casual listener are,

stuff goes in

alto-

believe, absolutely

one ear and out the

other.

But

broadcasts opening exercises for high schools
which are received by some 200 of these schools.

offered

The Kansas

its

State Agricultural College broad-

The

we

the "educational" broadcast which is
by some University in conjunction with

it is

regular correspondence courses that possesses
the greatest possibilities and demands the great-

casts exercises for rural schools and, in one or
two states, plans are under way for broadcasting

est

messages to schools by the state departments of

concede, radio has a chance to be of undeniable

glorified

correspondence course, in that those
are taking the course have the added opportunity to hear the voice and thus have, in a
measure, the personal contact with the teacher

public instruction.

service.

who

"Educational" broadcasts which are picked
up by receiving sets in grammar or high school
c ass rooms are, at present the most provocative

which heretofore has been limited to the classroom. After each lecture is given, mimeo-

of results, for teacher is present to see that Willie
and Mary get the most good out of it if there

knowledge, who is, for some reason,
unable to go to a college if he is enrolled in a
correspondence school his zeal to learn cannot
be doubted.
And if he has zeal to learn he can

graphed copies, with such additional tabular
and illustrative matter as may be desirable, are
mailed to the registered listeners-in. At the
end of the course an examination is given, and

is

fields.

These

those

radio

lectures

who show

given a certificate.

constitute

evidence of
In

some

a

of

sort

proficiency

are

institutions, definite

At present writing an
experiment along this line is being conducted
in the Chicago schools, which we shall watch with

any good

to be got.

interest.

"Educational" broadcasts which emanate
from commercial stations at irregular intervals

For

respect.

Given

here,

an

we

enthusiastically

ambitious

youth

with

a

thirst for

turn to good advantage any opportunity along
even radio instruction! It is to the

that line

assisting of such

individuals

that directors of

"educational" broadcasts should turn their best
effort.
And they are going to have to expend
considerable of effort to

make

these radio courses

worth while.

An

Effective Use of the

graph
use
material

THE

days

of

in

Phono-

Broadcasting

of

phonographic records for
hearkens back to the earliest
broadcasting.

However,

WON

method in an
interesting manner, making use of the same idea
that prompted their series of "Old Time Prize
Four former Presidents, Theodore
Fights."
Roosevelt, Warren G. Harding, Woodrow Wil-

managed

to revive this ancient

son and William Howard Taft were the speakers
on the program. The speeches were recorded
many years ago by the Victor company.
Listeners were asked to imagine themselves
on the moonlit steps of the Capitol in Washington on the evening of July 4.
The great military
bands of the country furnished a realistic background of music (also by means of records).

B. A.

ROLFE AND HIS PALAIS D'OR
ORCHESTRA

A

splendid dance orchestra, especially interesting because of the unusual use made of brass
in the orchestrations.
The group is heard

through WEAF every Monday, Wednesday, and
Friday from 12:15 to ':'5 P- m., and every
to 12 p. m., etc.
Monday evening from
1

1

credit toward a college degree is given for satisfactory completion of radio courses.

Registration for the radio courses given by
the Kansas State Agricultural College during
the college year 1924-25 included 1771 individuals registered for a total of 1 1,43 courses
1

While the major portion of these individuals
resided in Kansas, there were registrants from
more than 30 states, from several of the provinces of Canada, and from Mexico.
The
growing popularity of the courses is indicated
by the fact that the total registration was
nearly double that of the previous year while
the average number of courses for which each
individual registered increased from 2.5 to 6.8.
We have gone thus fully into the radio
courses presented by the Kansas State Agricultural College because this institution was
one of the pioneers in the field and its faculty is

exceedingly enthusiastic about its possibilities.
Kansas State University, the State University
of Iowa, Iowa State College, Ohio State University, University of Pittsburgh, Michigan

Agricultural College, Oregon Agricultural College, and a score of other institutions, are giving
regular courses of instruction over the radio.

THE WBAL TRIO
A new

addition to the regular features from this excellent Baltimore station.
From
Celia Brace, violinist, Florence Walton Otley, pianist, and Helene Broemer, 'cellist.
heard Monday and Thursday nights from 8 to 9 p. m.

left

to right,

The

trio

is

RADIO BROADCAST
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The cheers of the multitude, presumably gathered about the Capitol steps, could be heard.
Then passed in ghostly review the three departed
Roosevelt

statesmen.
dress on

gave

"The Farmer and

the forceful, staccato,

in

that

made him famous.

famous

his

ad-

Man,"
hoarse-voiced manner
the Business

Next, President Wil-

and thoughtful
deep-voiced tone, delivered an "Address to the
Farmers." The slow, leisurely voice of the late
Warren Harding was heard in his famous "Adson, with his perfect enunciation

Hoboken on the Return for Burial of
American soldiers, sailors, marines and
The one living
nurses," given on May 23, 1921.

dress at

5212

ex-president,
his

Howard

William

Taft,

repeated

"Labor and Capital" address, given

ally in

and Modern

Jazz, Olden

A

origin-

September, 1912.

RECENT

Royal Hour (wjZ, WRC, woy,

WCAD) which we listened to
program of popular music of

offered

a

five years

back, revealing the songs which were on the
lips of everyone in the early post war period.
Such an exhumation is greatly to our liking, and

we should

like

to see

some weekly program

furnisher specialize in reviving a different year's
popular music every week. The grouping of
several contemporary numbers together greatly
In
strengthens the associations each conveys.
this particular program by the Royal Ensemble,
were heard such juicy melodies of '21 as "Jap-

anese Sandman," "Lazy," "Hot Lips," "Linger
Awhile," "It Had to be You," "How Come
"
You Do Me Like You Do," Blowing Bubbles,"
"I'll Build a Stairway to Heaven," and the
delectable

"Wang Wang

Blues."

It should be interesting, and provocative of
communications, for some station to broadcast a
series of such programs, one for each year, from
as far back as about 1905, and then solicit a vote
from its listeners as to which year was the most

productive of good popular tunes.

We

are in-

clined to suspect that such a vote would result
in a very low rating for the past three or four
years.

We

will

probably be told that a series of pro-

grams exactly coinciding with out suggestion has
already been broadcast by some station or other.
If

that be the case

we urge

that

it

we

are not at

be done again.

all

Artists

perturbed;

on the

DAVID ROBINSON AND JOSEPH BONIME
New York Edison Hour, heard through WRNY, New York.

formerly concert master with the Berlin
director

Symphony Orchestra and
of the Edison Hour

Germany and America Compared

A
our

EXPLANATION
between

the

of

broadcasting

in

difference

America and

Germany, which may be of interest
was given in a talk by one David

clientele,

Loewe

to
L.

of Berlin, recently heard through WPG.
radio audience in Germany," according

"The

to Mr. Loewe, "is

licensed to

receive

by the

Post Office Department, and a fee of fifty cents
month is charged for all receiving licenses.
It is unThis is collected by the postal carriers.
lawful to maintain a receiving set without such a
license.
The customary procedure is for the new
owner of a receiving set to notify the officials
that he has acquired such a set, and his name is
This list now includes more than
listed.
a

1,260,000 people.
"

Broadcasting stations are managed by private interests under licenses from the Post
Office Department.
In addition to this, the
Post Office owns the majority of shares in the
broadcasting company. Furthermore, the wavelengths are determined by the Post Office.

"In order to prevent interference, these stations have cooperated in a general movement
throughout Europe for the adjustment of wave-

assists

David Robinson was
Mr. Bonime, pianist-

lengths so that their reception difficulties may
In the past, there
be reduced to a minimum.

was a great deal

of interference but by such
cooperation the situation has been materially
improved.
"The stations in Germany are operating on
wavelengths that are used by American stations.
In addition, some of them go up to materially
higher wavelengths, which fact necessitates the
use of receivers different than those employed
by a vast majority of Americans.

"There are

number of

a

large stations in Berlin

but they are all operated from a central studio in
the Vox Haus, where finely equipped studios can
house three programs going on simultaneously.

One

of the studios is large enough to accommodate an orchestra of 50 members. Every
modern device for the reproduction of music and
1

speech

is

provided

in these studios.

"The remote

control system is not approved of
in
Germany. Theatrical and operatic performances are put on at the studios.

"All those

who appear

before the microphone

to entertain the public are paid, a considerable
part of the fund derived from the licenses being
this purpose.
Even lecturers from
the Universities are compensated for their time.
reception is the exception rather 'than

devoted to

"DX

the rule; this does not mean that the people of
Germany do not enjoy foreign programs; on the
contrary, they get them exceedingly well by a
of

happy process

Programs

re-broadcasting.

from Rome, London, Paris, Stockholm, Geneva,
etc., are received on special apparatus located
outside of Berlin, for instance, and rebroadcast
through the big German stations on the local
wavelengths.
listeners

programs
Europe."

may

Thus, several millions of German
hear with loud speaker strength,

from

practically

every

section

of

Broadcast Miscellany
WLS has done its share towards
summer
by
broadcasting

improving

STATION

inaugurating a series
concerts last July, which

of

Friday night
continue to
September 24. On every second Friday, the
Little Symphony Orchestra of Chicago has been
heard in concert. The intervening weeks have

provided

HOW THE ENGLISH LOOKED AT BROADCASTING DURING THE

STRIKE

soloists

is

to

of considerable

importance,

among them being Charles Marshall, Helen
Freund, and Cyrena Van Gordon.

OCTOBER,

UNUSUAL

AN

RECENT BROADCAST PROGRAM FEATURES

1926
for

request

broadcasting

by KGO was by a bass
fisherman who asked that the time of high and
service received

low tides be broadcast daily with the weather
Bass, it seems, are caught in incoming
report.
tides.

Municipal station at Atlantic City,
WPG, is now operating with the first of the
new Western Electric jooo-watt broadcast
This station, however, is not
transmitters.
authorized to use full power, although an application is on file with the Department of

THE

Commerce. The new set is designed to operate
on any wavelength from 200 to 600 meters, but

The
necessary in so popular an entertainment.
whole organization is worthy of applause.
"If wireless had only been made an official
monopoly in America, it would be a great deal
more successful than it is.
"I still think that music is the most popular
item in the modern broadcasting program, and
jazz music, or symphonized syncopation, the
best for broadcasting purposes.
"Jazz has reached such an art that one accepts

the fact that there are classics in this type of
music just as there are in straight symphony.
"As a matter of fact, a great number of the
acknowledged classics have an added power

when rendered

in

symphonized syncopation."

493

was

argued by Bronislaw Malinowski and
Grafton Elliot Smith. The debates are broadcast under the personal supervision of Henry
Goddard Leach, editor of The Forum, They are
later published in full in the

magazine.

TTHE

three-hundred foot antenna towers of
wjz's transmission plant at Bound Brook
In addition to
have a new function.
supporting
the six-wire "T" type cage antenna used in
broadcasting, they also serve as towers of light
to guide the United States Air Mail Flyers to
*

their landing field.

To make

the towers visible

at night, since it was impractical to wire them,
red reflectors have been placed in such a manner

on each tower to reflect the beam of searchlights
located on the ground.

adjusted to send on 299.8 meters (1000 kc).
From the new summer studio on the Steel Pier,
sixteen remote control stations are handled,
permitting the picking up of many orchestras
is

that

BELIEVING
reached the

and bands.

radio

concerts have

now

stage where a definite audience

can be counted on each week, and programs ar-

THE DAVIS SAXOPHONE OCTET
Who

Their programs, like all others of this type, are
present an indirect advertising program through the WEAF chain for a commercial company.
The name of the sponsor and the product manufactured is announced
presented without objectionable "sales talk" on the part of the advertiser.
and the rest left unsaid

Crosley
THE
an order

Radio Corporation, has placed
the

for

first

fifty-kilowatt broadWestern Electric will

casting equipment which
manufacture for a few concerns.

new

This

transmitter will cost, with the new special fireproof building to be erected near the present
near
5ooo-watt WLW transmitting station,
Harrison, Ohio, about $250,000.

POPULAR

A

group

in

the

weekly indirect

*

Maxwell
advertising broadcasts is the
House Coffee Hour, being presented Monday
A good orchestra, which,
nights through wjz.
we are told, is a prominent recording orchestra
anonymously, is heard in a varied
program of dance and ballad selections, interA
spersed with instrumental and vocal solos.
sample program is likely to run like this: "Blue
playing

Danube Waltz," "Nightmare Blues," "Waters
of Minnetonka"
Flute Solo, "Swing Along,"
"V'alse

from

Gershwin's
"Rhapsody in Blue," "Mighty Lak a Rose,"
and so forth. And if it be to your
,

.

Poetica,"

Excerpts

.

liking,

help yourself

Monday

EASILY
lately

time of writing

is

the

playing in

Berkeley-

Asbury Park, and heard through WOR.
However, by the time this appears in print,

Carteret,

Bernie may have temporarily deserted WOR for
England, where he hopes to make his London
debut at the Kit Kat Club, some time in September.
Associated with Bernie on the Asbury
Park programs through the summer was the
justly

celebrated

now has

night

telephone lines to
Massachusetts.

A

N.

Arthur

a one link "chain,"

Saturday

programs

WMAF

GOLDSMITH,

at

Pryor
its

Band.

WOR

Wednesday and

by
South Dartmouth,
being

relayed

En'* gineerof the Radio Corporation of America,
recently conducted an experiment (by means of
switching secretly from phonograph to radio,
and back again) which proved that radio broadChief

Broadcast

cast quality of transmission has become so perfect that an average audience could not dis-

tinguish

nights.

one of the best of the bands heard
that of Ben Bernie, who, at the

is

it

from modern

faultless

phonographic

reproduction.

DAUL WH ITEM AN,
England with

his

recently

on

tour

of

band, had this to say to

a representative of Popular H/ireless, London,
before he left for New York:

"I like the

grams.

way

There

is

the B. B. C. chooses
variety,

and that

is

its

pro-

what

is

feature

monthly
ANEW
WGBS
July when

was inaugurated at

first of a series of
debates conducted under the auspices of The

in

Forum was broadcast.

the

The

subject of the

debate was "Is Civilization Contagious?"

first
It

ranged long

in

advance, just as

in

the case of the

regular symphony orchestras, the New York Edison Company arranged a series of nine concerts

comprising a "world tour in the realm of music."
The series was presented from July 6 to August
a Tuesday night
31 during the Edison Hour
feature of WRNY.
The Edison Ensemble, under
Josef Bonime, specialized, in each succeeding program, on the music of some one country, including America, England, Russia, Germany, France,
Italy, Spain, Ireland, and the Orient.

The music was of high quality, as that of the
Edison Hour has always been. The programs
were popular in make-up, selection being made
from the best of the well-known classics.
The unique feature of the series was the
elaborate printed program which was furnished
to WRNY'S listeners in advance of the series.
have a copy of the syllabus, a 28- page booklet, at

We

hand.

Besides the complete programs for the
it contains thumbnail sketches
of the lives of the composers, and the story of
series of concerts,

selection played.
To the listener not
already familiar with the selections played,
or with the composers,
this
booklet must
have greatly stimulated interest and doubled
The preparathe pleasure in the performance.

each

and distribution of the syllabus must have
been a considerable expense, but in our opinion
was well worth it, both to the listener and to the
tion

sponsor of the program.

to

build a

A Six-Tube Receiver

Modern

Shielded

with Three Stages

How

Remarkably

Tuned Radio
Frequency Am-

Stable

and Sensi-

plification and

tive in

Operation

Only

Receiver which
is

of

several years past, very few
mportant basic changes have

FR

made

been

design,

in

radio receiver

the difference between the

is

receiver described in this article

is

simplicity

itself to control,

of the receiver

as

of the ordinary single-circuit regenerative set,
The obvious remedy lies

evident from this picture from in front the metal control panel

neutrodyne and the latest type
tuned r.f. receiver being due primarily to gradual
developments and improvements rather than to

in the

first

any radical basic changes in operating principle.
Thus we find that the tuned r.f. receiver of this
season resembles very closely similar types of
receivers of last year and the year before.
It is the purpose of this article to describe an

By McMURDO

SILVER

not be heard all at once, but may be separated
and only one received at a time. Thus we
find in a tuned r.f. amplifier a succession cf
stages, each stage comprising a tube and its asso-

The design
generally such as to provide

interesting

ciated tuned transformer circuits.

many

of the transformers

art.

receiver
late-vintage
embodying
recently developed improvements in the
This receiver is illustrated in the accom-

panying photographs, but before going into a
detailed description of the functioning of the
system as a whole, it might be well to consider

exactly just what these improvements are.
Of the developments which have occurred, the
adaptation of shielding to receivers is one of the

is

amount of voltage amplification, and
the tube itself provides additional amplification.
Each tuned transformer represents a filter circuit

a certain

designed to eliminate all but one narrow band of
frequencies (one station) at a time. Thus, the
amplifier may be likened to a series of cascaded

most important.

each one designed to provide a little more
selectivity and thus eliminate progressively the

summed up

unwanted

A

tuned

The reason for shielding can be
as a gain in selectivity and stability.

signals collected indiscriminately

by

amplifier performs essentially two
In the first case it amplifies a very
received signal up to a point where it will

the antenna system.
If a receiver is located close to a powerful
broadcasting station, or several of them, energy

which

only be picked up on the antenna system,
but upon the coils and wiring of the receiver.
Thus the very purpose of the successive selective

r.f.

functions.

weak

filters,

satisfactorily

actuate

a

detector

tube

may, in turn, supply sufficient power for the
Aside from the
operation of a loud speaker.
amplification requirements, the tuned r.f. amplifier is called

upon to provide a

selectivity so that a

sufficient degree of
of stations will

number

will not

circuits in

an

defeated, for, instead of the signal being passed through successive stages of filtration, it impinges upon each
r.f.

amplifier

is

Controls

individual circuit, and the selectivity
is no better than that

COMPLETE, IN AN ATTRACTIVE WALNUT CABINET
The

Two

by the individual

prevention of energy pick-up
and in the forced feeding

circuits

it is desired to amplify and
reproduce through each tuned circuit success-

of the signal energy

ively.

Exactly as energy may be picked up by coils
and wiring, so may it be radiated by the same
means. Thus, in an extremely sensitive tuned
r.f. receiver, the energy fed from one circuit to
another, due to the close positioning of the various instruments and wiring, is sufficient to cause
the circuit to break into continuous oscillation,
with consequent uncontrollable squealing and
inability satisfactorily to receive and amplify
signals.

The simplest method of preventing this sort
of interaction is to build an insensitive receiver.
This means

is

employed

in

many

a cheap tuned

receiver where, because of inability to eliminate oscillation at some point throughout the
range of the outfit, it is rendered so inefficient
r.f.

over

its

entire range that

it

will

not oscillate at

any wavelength at all, and the result, unless extremely good engineering has been involved, is a
very poor receiver so far as sensitivity

is

con-

cerned.

A

simple solution of both of these difficulties
It has been found that the old
shielding.

lies in

THE CIRCUIT DIAGRAM OF THE RECEIVER
The

Note how bypass condensers are used in the plate circuits of all the radio frequency
shielding used is indicated on the diagram by dotted lines.
Two antenna connections provide for either a long or short antenna. The direct current is eliminated from the
stages to eliminate feedback.
windings of the loud speaker by the use of an output transformer. The 25,ooo-ohm potentiometer shown in the lower left hand corner of the diagram
is a sensitivity control and functions to unbalance
In this way a certain amount of regenerative amplification can be obtained
slightly the first tube.
with a considerable increase in volume. The receiver uses only two controls; the second, third, and fourth condensers
lever
attached to a
being

arrangement which makes

it

possible to tune these three condensers

by means of a

single dial

special

OCTOBER,

A
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SHIELDED DUAL-CONTROL RECEIVER

idea that a piece of metal near an inductance increased its resistance to a simply

The

unthinkable value, was entirely fallaIn its place has been substituted
the realization that metal near a coil
will actually lower the resistance of the

Type of circuit

Facts

Three stages of tuned radio frequency
amplification, detector, and two stages
of transformer-coupled

Dumber

of tubes

Features

The second, third, and
fourth are ganged together so that only
two controls are necessary. All of
the r.f. stages are carefully shielded
to prevent unwanted interstage coupdensers.

improves the over-all amplification
of an amplifier even if it is used for no
other purpose than to increase the coil
resistance at certain wavelengths and

is

atotherwavelengt'is.

Negaling and to improve selectivity.
tive feedback is used in all the stages

particular advantage of sue!' an

arrangement

be appreciated

will

when

it

to prevent oscillation.
Bypass condensers are used at all points to adThe volume control is a
vantage.
variable resistance across the secondary
of the first audio transformer, and the

realized that the principal difficulty in

building a satisfactory r.f. amplifier is in
the maintenance of uniform amplification throughout the entire wavelength

sensitivity control- is _a variable resistance in the plate circuit of the first

An

ordinary r.f. amplifier will
be most efficient at the lower end of its
range.

r. f.

wavelength range and that its efficiency
will fall off rapidly as the wavelength to
which the system is tuned increases.

The method

of

overcoming

wavelengths, thereby stabilizing the
system nicely, and decrease resistance in many
cases at the longer wavelengths.
This is very
interesting as for several years past, it has been
short

considered necessary to locate shields several
away from the coils, not merely a matter of
inches away from them.

feet

thus evident that shielding serves two
it enforces the
filtering action

is

purposes, in that

necessary to get the required degree of selectiv-

and

prevents inter-stage coupling, which
In accomplishing both of
these ends it does something more; it allows each
r.f. amplifying stage to be built to operate at
almost peak efficiency, and it becomes unnecesity,

it

results in oscillation.

sary to render the whole system inefficient to

overcome inter-stage coupling.

There

is

still

another end accomplished, i. e., the possibility
of adding one or more additional radio amplifying stages
This leads to

which

what

will
is,

really

amplify.

TANDEM TUNING

AT

THE

same time that these

together, as individual circuit
variations can be tolerated which would
trolled

have been prohibitive
receiver giving the

strides

toward

cuits quite successfully.
With the advent of shielding

a tendency
evident to critical observers the gradual advent of the all-metal receiver.

with a brass panel. Insulating material
is employed only where it is necessary.
As a result, the rigidity of the receiver,

and

its durability, are
increased.
Years from

metal receiver will

still

tremendously

now

the

all-

be in thoroughly

satisfactory operating condition.

The audio amplifier employed in the
shielded six-tube receiver described here

The output transformer

is

designed to prevent

produce one- and two-control receivers quite sucthough the one-control receivers often
have an auxiliary compensating adjustment, or
require a tube performing no other useful function than to permit of realization of the singleThis is fully explained in
control feature.
Laboratory Information Sheet No. 33 in this
issue of RADIO BROADCAST.

speaker to be devoted to the handling of signal
energy, to the exclusion of the direct plate curThe
rent required by the tube for its operation.
common method of accomplishing this same end
is through the use of a choke coil and large condenser.
This arrangement has the same frequency characteristic as a loud speaker, its efficiency decreasing as the frequency becomes less,
thus introducing a certain amount of distortion
The output transformer
in the wrong direction.
employed in the model described gives greater

cessfully,

In the receiver described, the first

r.f.

stage

is

tuned separately, for its characteristics depend
in a measure upon the type of antenna used.
The second and third r.f. stages, together with
the detector stage, operating into and out of
practically identical circuit conditions, are tuned

by a single control, the tuning condensers being
ganged together. Several factors permit this.
The first is that the circuits work into and out of

The second is that in
similar tube impedances.
a three-stage receiver the tuning of each individual stage is necessarily broad in order to preserve quality.

It is

made

slightly broader than

amplification

of,

and ample handling capacity

for

low notes.

THE CIRCUIT
A

SCHEMATIC

diagram of the circuit deis reproduced on page
494, and the functions of the various parts can
be very easily explained by reference to it. The
antenna is connected to the central arm of a

'*

scribed in this article

two-point switch. One contact of this switch
connects to a tap on the primary of the first r.f. transformer.
The other contact connects to
the extreme end of this coil.
These taps are labeled "short"
and "long," so that a long an-

that

tenna may be used with only
a small portion of the primary
in circuit, and a short antenna
with all of the primary in cirThe ground connection
cuit.
goes directly to the metal shield,
the metal sub-base of the receiver and all the shields being

the inter-stage coupling would
increase and cause continuous

This could be over-

whole system

In

the original of the receiver described
in this article, a steel sub-base is used

stage, could not be added, for

come only by rendering

comes

what has heretofore been

the coupling between stages is
so great that a sixth tube, in
the form of an additional r.f.

oscillation.

selec-

The mechanical

saturation of the loud speaker by the direct plate
Such a transformer
current of a power tube.
allows the full handling capacity of the loud

in the

we find

two-stage

design of coils
and condensers permits of the ganging
together of two or three individual cirtivity.

Considering a five-tube

unshielded receiver,

a

in

same degree of

increased receiver efficiency have been made,
attention has been concentrated upon the conIt has been found possible to
trol problem.

present day, termed a cascade
amplifier one in which regeneration is almost entirely absent.

a two-stage r.f. amplifier and, as a rethe three stages can be easily con-

is of the transformer-coupled type, employing a pair of extremely sturdy audio transformers, which feed into an output transformer.

this defi-

wavelenth decreases). Shielding located close
to an inductance may be made to have precisely
this effect, for it can increase circuit resistance

It

tube.

500 to 1500 kc. (200-550 meters).

Frequency range

ciency is to introduce some device into the circuit
the tendency of which will be to oppose increasingly regeneration and, consequently, oscillation, as the received frequency increases (as the

at

amplifi-

Six.
All ooi-A's except the second
audio tube which should be either a
112 or 171.
The receiver uses four variable con-

ally

it

audio"

cation.

tuned circuit under certain conditions.
It has been found that, particularly in
r.f. amplifier design, metal shieldingactu-

The

in

sult,

cious.

perhaps decrease

About This Receiver

495

the

stage of practically no

grounded together, taking the
place of the A minus and B
minus wiring of the set. The

While shielding may not be
considered the panacea for all

secondary of the first r.f. transformer is shunted by a tuning
condenser, and is connected to

yet it eliminates, in a large
measure, many undesirable con-

vacuum

which would
third

r.f.

in

less efficient,

turn

make

the

value.

the

evil,

ditions,

and allows the construc-

tion of an r.f. amplifier embodyeach stage
ing a third stage
operating at an efficiency in ex-

cess of that obtained

from

last

year's unshielded amplifiers.

input circuit of the
tube.

The output

first

cir-

cuit of this tube goes into the

WIRED, WITH LINK-MOTION IN PLACE
wiring above the sub-panel is all short and direct. The two shielded transformers to the left are for audio coupling purposes while that to the right is an
output transformer

The

primary of the second r.f. transformer in the second stage
shield.
The wiring then leads
out and back to a small tickler
winding on the coil form of the

RADIO BROADCAST
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transformer.

first r.f.

the

in

first

stage

is

The purpose of

this tickler

to aid regeneration.

The

low potential end of this tickler is connected
through a bypass condenser directly to the
shield although the B battery lead comes out
from it to the volume control resistance and then
on to the B battery wiring.

The volume

control

is

connected

in

an unusual

consists of a 25,ooo-ohm especially
tapered resistance, shunting both the tickler and
the r.f. transformer primary of the second stage.

fashion.

As

It

adjusted to decrease volume, resistance
is added in series with the B battery but, at the
same time, is decreased in shunt with the transformer primary and tickler. Thus two ends are
the volume is effectively controlled and,
served
simultaneously, the stability of the following r.f.
stages is not impaired, and they operate in a substantially uniformly sensitive condition at all
it

is

times.

This volume control also serves as a sensitivity
first r.f. stage only, and thus, in
the hands of an experienced operator, it allows
the receiver to be op-

control over the

OCTOBER,

desired filtering action of the tuned circuits is not
defeated by capacity bypass from stage to stage.
In the detector

compartment, the small

has been ignored and

coil

choke

is

not used at

2

4

A

is

and

tortion

employed

1

1

2

A

S-M 275 Choke Coil
Tube Sockets
S-M 5
S-M 220 Audio Transformers
S-M 221 Output Transformer

1

6

1

2

The audio amplifier is arranged along the back
of the receiver behind the individually shielded
The transformers

circuits.

The

Steel Base, Pierced

are shielded in

heavy metal housings which ground to the

Yaxley 10 Switch
Yaxley Special Antenna Switch
Carter 25,ooo-ohm "Hipot"
Carter o.5-ohm Resistor
Polymet 0.2 meg. Resistance
Polymet Resistance Mounting
Coil Belden or similar Hook-up Wire
Assortment Miscel-

steel

audio amplifier operates with a
negative grid bias obtained from the voltage drop
base.

first

ohm.
must be provided

across the filament resistance of one-half

The

bias for the second tube

C

by a

battery,

and

will

1

Polymet o.oo2-mfd. Condenser
Polymet i.o-mfd. Condensers
S-M 632 Link-Motion
Carter Tip Jacks
Terminal Strip with Terminals
Crowe Metal Panel, Pierced

and detector stage
ganged circuits is maintained quite uniform by
the elimination of the condenser and leak.
similarity of the second, third,

r.f.

1

Carter 2oo-ohm Resistances
Kurz-Kash Zero Left 4-inch Dials

3

C-battery detector
is
employed as the handling capacity of such an
arrangement is much greater than were a grid
condenser and leak utilized.
Furthermore, the
instability.

i

3

to prevent any of the r.f.
energy getting out into the audio amplifier,
which would result in a certain amount of discoil

S-M 631 Stage Shields
S-M 3i6A Condensers
S-M 3168 Condensers
S-M 515 Coil Sockets
S-M I5A Coils
S-M
6A Coil

4
2

tickler
all.

1926

vary with the type of

erated at the absolute

laneous

limit of

Nuts, and Lugs

yet

it

is

sensitivity;

only a semi-

THE ASSEMBLY

critical adjustment.
In the hands of an

IN ASSEMBLING a

inexperienced operator, the volume con-

1
receiver, there are
certain progressive

never advanced

trol is

the

beyond

point of

instability, and is used
in a retarded position

to control volume.

It

which

very
and,

easily

followed,

if

in

straight
the mounted sub-base,
should be very care-

dis-

fully

examined.

The

first

step

put the volume
r.f.

circuits

trol

are practically identi-

with the first.
Fixed ticklers are again
employed so that the
is

is

in

accompanied by a
punched fiber

washers.

extremely

The

lock nut

unscrewed
from the bushing and
should

will oscil-

satisfactorily

to

pair of

sensitive on long
waves, and

resistance

is

con-

The one speciplace.
fied in the list of parts

cal

receiver

The

looking
down upon

ing.

next

will

a most sim-

photograph

yet does not
appreciably affect tun-

The

be

may

followed,

assembly.

ple

tortion,

late

steps

result

prevents overloading
in the detector or audio amplifier circuits

which might cause

Screws,

on

onewasherslipped over
the bushing so that the
ridge on its inner surface projects away from
the resistance itself

READY FOR WIRING

short waves. Excessive

be

All the parts have been mounted and we are now ready to start on the
on the short
All parts are fastened down with fg machine screws and nuts
wiring.
counteracted
by the placing of the
tube employed, which might be either an ux-i 12
and toward the sub-base, when it is assembled.
shielding with respect to the coils, and by small
zoo-ohm resistances connected in series with
or an ux-iyi type tube. A grid leak is connected
The three extensions holding the binding posts
the grid circuits, and so arranged that they
across the secondary of the first audio stage to
should be carefully bent so that when the resisdo not broaden tuning. These resistances are
tance is in place they will not short upon the
provide a load into which the transformer may

oscillation

waves

is

designed so that their impedance inceases with
increasing frequency, and thus, as the wavelength of the receiver goes down, they operate
to control oscillation increasingly.
The overall
arrangements is that the tendency
of the receiver to oscillate at any wavelength to
results of these

which

and compensated,
first by the tickler action which maintains efficiency at long wavelengths, and secondly, by the
various resistances which operate increasingly to
it

is

tuned

is

offset

stabilize the receiver as the

wavelength

is

de-

work (more necessary

shield.

second stage).

tion,

at this point than in the
bypass condensers have one
side grounded to the shielding or metal base,
as have all tuning condensers.

A

All

fixed filament resistance

been

found

is

used, for

with

ux-2oi-A,
ux-171 tubes, the filament voltage
that,

throughout the useful charge

life

it

ux-112,
is

has
or

simple

construction of the receiver

because

standard

parts

is

are

absurdly
available

is

The next
on

step will be to fasten the tip jacks
terminal strip in such a fashion that
the terminal strip is placed in position

the

when

six-volt battery.

The

it temporarily in posithen put back upon the
bushing on the outside of the sub-base. Were
this not done, it would be impossible to get the
resistance into place after the shield pans were
fastened down.

uncritical

of a standard

In order to hold

the lock nut

neither the tip jacks nor the lugs attached to the
various binding posts will touch the metal subbase at any point.
Next, take all of the stage

creased.
An extremely fine balance has been
arrived at which provides a sensitive system for
the entire broadcast wavelength band.

which fit together very nicely, so simply that
only a screw driver and a pair of pincers are
needed to assemble the whole set. A list of the

Due to the design of the r.f. transformers employed in this model an extremely high value
of magnetic coupling is obtained by an exceptionally large primary, and yet, due to the
spacing between primary and secondary, the

necessary parts is given below, and it is suggested
that, while substitution may be indulged in, no

will

effort

be made to alter the arrangement, layout,
or type of equipment used in the r.f. portions of
the circuit, as the entire operation of the receiver

be put in each pan and two machine screws put
through the holes found in each socket, through

Thus
capacitative coupling is kept quite low.
the successive stages cascade
very well, and the

depends upon even such small matters as spacing
and wiring arrangement in these sections.

bottoms and lay them down toward the
front of the sub-base so that the holes in them

shield

coincide

with

the holes in

the sub-base.

This having been done, the tube sockets should

the shield pans, through the sub-base, and into
nuts on the underside of the sub-base
The position of these sockets is clearly illustrated in the
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photographs.

It will

A

SHIELDED DUAL-CONTROL RECEIVER

be noticed that the mount-

ing screw between the filament terminals serves
as the negative filament connection to the shield

by means of a lug under its head soldered to
another lug under the head of the binding post
screw of the negative filament terminal of each
tube socket. The two tube sockets for the audio
amplifier may also be put in place, together with
the grid leak mount, which falls, as shown in the
photograph, behind the first audio socket.

contact with it. The same
of the space under each
shield pan on the sub-base in order that there
may be positive contact between each shield pan

screw heads come
applies to

in

some portion

The wiring
flexible

of the receiver

is

Belden hook-up wire.

done by means of
This wire is com-

posed of a number of fine tinned strands, insulated
by a rubber covering. It should be cut to the
required lengths and soldered either to the lugs
on the instruments themselves or to lugs placed

The

next step is to mount the coil sockets with
their terminals falling as shown in the
photographs. All of these sockets, except
that in the detector compartment, have a

antenna switch outside contacts, while the inside
contact of this switch goes to the antenna binding

The ground binding
to the shield.
One

post.

rectly

mfd.

and the metal sub-base.

A

wire

is

densers

be put in

may

pans, the

bottom of

place

their

in

mounting

their

being carefully scraped so that they will
make good metalic contact with the shield
where the screws pass through them. The
four variable condensers are fastened as

All battery wiring

shown

of

are properly mounted, the shafts of the
two central ones should not project be-

BENEATH THE SUB-BASE

ment joining

is carried well away from the three groups
two leads that run from one stage to the next, and which

appear along the center line of the base. A splice is visible
in one lead running to the volume control resistance, and its
position in the wiring is quite important

under the terminal screws of the various

further liack.

will

The condensers must be very carefully examwhen the rotor plates are turned

ined to see that

struments.
the wire

in-

preferred, a sufficient portion of
be scraped to allow it to go under

If

may

the heads of the terminal screws

and no soldering

The

be needed at such connections.

small

200-ohm resistances should be used as the connecting lead between the grid terminal of each
r.f. amplifier tube sockets and terminal

they interleave between the stator plates in the
center of the intervening spaces.
Should any

of the

stress be

imposed upon them, this may be compensated by moving the stator plate sections
either forward or back.
This adjustment is

terminal No. 3 of the coil socket to the nearest
lug locked by a nut to one of the condenser stator
bars anchored in the bakelite insulating strip.

made by means

In the three

of the nuts

upon the tie-bars
the bakelite strips.
Such an ad-

justment will probably be unnecessary, but it is
well to be familiar with it in case the
equipment
has been roughly handled in transit.
The audio transformers and output transformer may be placed on the
sub-base, as

shown

in the

No.

3 of the coil socket.

r.f.

A

wire then leads from

stages, terminal

No. 6 goes to

the shield as previously mentioned, while in the
detector circuit it goes to the i.o-mfd. bypass
condenser, and then out to the "C minusdetector" terminal on the terminal strip.
In
the antenna stage, terminals 4 and

5

I

battery-lead in the

of the sub-base.
If they do, they
should be moved backwards by loosening the
set screws holding the lock collar and rotor plate
assembly to the shaft, re-locating the shafts

in

arm

nal No.

yond the edge

anchored

r.f. amplifier stage. The
of the resistance goes to termiof the coil socket through the

socket in the next
center

feet

photographs, the two with
the extra long shafts going in the two
end shield pans. When these condensers

the

directly

the plate of the antenna stage r.f. amplifier tube and terminal No. 4 of the coil

con-

in the

to

goes

connecting the volume resistance in circuit, the right-hand post viewed from the
rear runs through a wire to a splice, beneath the sub-base, in the lead connecting

6 connects to one lug of
the bypass condenser and then goes out
through the shield and to the binding
post marked "C minus detector" on the
four bypass

i.o-

is grounded.
The center contact of the
choke coil is ignored, the other extreme
lug being connected to a wire going out
through the battery-lead hole to terminal
No. 2 of the first audio transformer. In

then soldered to this

The

di-

of each

denser, the other side of which is soldered
to the lug of the i.o-mfd. condenser which

stage, terminal

strip.

connects

side

ending at the soldered
joint between the two lugs linking the negative
terminal of the stage tube socket to the mounting
screw going through the sub-base.
In the detector stage, the plate terminal of the tube socket
is connected to one extreme
lug of the choke coil
and also to one side of the o.oo2-mfd. con-

lug and, in turn, to a lug on terminal
6 of these coil sockets. At the detector

terminal

condenser

bypass

post

shield, the lead preferably

lug placed between the bakelite ring and
the shield through which the mounting
screw falling between terminals three and
six passes.
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run to the

pho-

first

The other end post of
the volume resistance eventually terminates in the "B plus 90" post on the
bypass condenser.

terminal

strip.

The whole wiring

is an extremely simple
matter and can be very easily effected by a
novice unfamiliar with circuit diagram reading
by simply following the numeral designations in
the schematic diagram, the photographs, and on

No actual knowledge of
symbols isrequired whatsoever, though, by the
time the builder has wired the receiver, he will
have a fair working knowledge of schematic diathe parts themselves.

reading, if not before.
All wiring having been done

gram

and the antenna
and battery switch having been previously temporarily fastened in place on the sub-base in
their regular positions, the locking nuts are

The second of the fibre washers is
placed over the bushing of the volume control
with its central circular projec-

switch.

tion extending inward. so that

of this resistance

the bottom of the sub-base

come

the metal bushing and lock nut
do not actually
in contact with the metal
sub-base at any point.
It is
vitally important that the

it

necessary to mount the onehalf ohm filament resistance,
is

using one of the mounting
screws of the receiver, which

volume

hold one end tight to the

the contacts of the

resistance

no

base

in

any way, and

if

the

insulating washers are properly
used, no trouble will be ex-

"On-Off"

perienced.

The condenser between
GANGING THE CONDENSERS

the 45-volt terminal and negative A is fastened in position

of the conden-

on the underside of the sub-

THE ganging
the next

base

The

also

accessible

using

sers

conveniently

mounting screws.

In

mounting screws,

it

scraped clean of enamel
the place where the nuts

at

or

set-screws in

slipped

operation.

the link-

over the three

right-

hand condenser shafts (viewed
from the front). The condensers should then

is

essential that the sub-base be

is

motion shaft collars should be
loosened and the shaft collars

every case where a mounting
screw is used to carry a circuit,
as would be the case with this
resistance or some of the tube
socket

make

metallic contact with the sub-

sub-base, and allow the other
end to be soldered to one of
switch.

now

removed from them as well as the lock nut on
the volume control resistance.
The front panel
is then put in place and the nuts screwed
up
tight again upon the antenna and "On-Off"

tographs, with their terminals
projecting toward the rear. On

will

stage compart-

to one side of the i.o-mfd.

GENERAL REAR VIEW OF THE RECEIVER
The individual stage covers
The two visible tubes are

are in place here.
the audio stages

that their

ready to
can

only

be turned so

plates are just
interleave.
This

be determined

by
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very careful sighting through the space beThe link-motion should
tween plate edges.
then be turned around so that the builder will
get an idea of its operation, it being remembered that when it is locked to the shafts, the
condensers must move together from the "all
out" to the "all in" position. With the condenser plate edges lined up as suggested, the link
motion is locked in place by means of the set
screws in the shaft collars. This being done, and
the position of the plates checked immediately
afterwards to make sure they have not changed
in the operation, it should be possible to rotate
all three condensers simultaneously and with a
comparatively smooth even movement. The
stiffness of the movement may be adjusted by
loosening the lock collar on the condenser shafts

and moving them to or away from the frame,
which varies the compression on the spring tenwashers. The compression bearings adby screws (there are two on each condenser) should not be tampered with unless a
pronounced side play is felt in the bearings, these
sion

justed

Assuming all to be well, and all batteries
hooked up, the tips of a loud speaker cord should
be pushed into the tip jacks and the ground
binding post of the receiver run through a wire
some suitable ground system. The antenna
lead-in goes to the antenna binding post, the
antenna itself preferably being a single wire
to

from thirty to sixty or seventy
and preferably an outdoor one.
affair

feet long,

is now ready for operation, assumtubes to light and the previous tests to
have been gone through. The stage shield covers are put in place with the slots in their ends
Care should
falling over the condenser shafts.

The

ing

receiver

all

be taken to see that their edges fall well inside
the edges of the bottom pans and that they fit
in place snugly.

The operation

of the receiver

is

very simple,

and hardly merits description. With the antenna switch thrown in the "Long" position, the
"On-Off" switch, "On," the two large dials
should be rotated slowly

down

their scales, hold-

being

edge of the sub-base without the link-motion

be written down for future reference. The
selectivity of the receiver will be affected by the
If the leads from
posicion of the antenna switch.
the first coil socket to the switch are correct, the

scraping it, and also so that there will be plenty
of space between the link-motion shaft collars
and the condenser shaft lock collars in which space
the edge of the stage shields will have to come.
The receiver is now completed, but before

being put into operation, the wiring should be
most carefully checked to make sure that no
errors have been made in it.
The volume conso adjusted on the shaft that when
the contact arm is all the way to the right, the
trol

knob

is

may

most selective and signals weak"Short" position, while they will be

receiver will be
est in the

louder and the receiver^,.. less selective with the
switch in the "Long"
position. As the volall the way to the
ume control is turned
right,

come

ably be heard as the
into resonance, and if

a

station, a.slight squeal

a click will prob

two tuning

dials

they are tuned
will
be heard.
ing the

to

This

volume control

is

remedied by turn-

knob

to the left until

knob arrow will point directly upward. The
on the control condenser shafts are so ad-

dials

justed that

they

will

read zero against their

marks when the condensers are en-

indicating

The three type 1 5-A coils
tirely interleaving.
are put in all coil sockets except the antenna
In the antenna coil socket, the type
stage.
i i6-A coil should be
placed.
1

1

Through a seven-lead Belden battery

hunting

for

weak

extremely

DX

stations, the volume knob should be kept just
to the left of the point where the clicking or
is

squealing

heard, as the receiver

then in

is

its

most sensitive condition.
There are a few precautions to be offered with
In the construction, care
respect to the outfit.
should be taken to keep all leads in the stage

and direct. In operation, the loud
speaker should not be located too close to, or on,
the receiver cabinet, as a continuous low pitched

shields short

may

howling

result.

this

If

trouble

wrapping the detector tube

is

exper-

in cloth, to

prevent vibration, should eliminate it. With
the receiver in a cabinet, it is a good plan to lay
some old soft cloth drapes over the aluminum
stage shields in order to prevent them vibrating
mechanically, as a result of the loud speaker vibrations, and communicating these on to the
tubes.
This is a very important fact, but is
seldom encountered except in receivers giving
very good low note reproduction and having in-

dividual metallic stage shields close to the detector tube, which may vibrate mechanically.
One very important caution is the use of noth-

C

ing but the best B and
supply device is used, it

must be checked to

that

for the operation of the

its

voltage

is

ample

batteries.

If

a line
see

many such devices are not capable of supIf any difficulty is
plying an outfit of this type.
experienced with poor quality when using line
supply device, -or from howling, it can be eliminset, as

ated

by the addition of, say four i.o-mfd.
condensers across the output of the eliminator,
or across the B battery terminals of the receiver.
A final caution is in the matter of tubes; None
but thoroughly good tested tubes should be used
in the r.f. amplifier and detector stages.
An
UX-2OO tube can be used for the detector, but it
Either an
is not recommended by the author.
ux-201-A or an ux-i 12 type tube may be used for

the last stage; under no circumstances use an
ux-2oi-A as it will be sadly overloaded in prac-

1

placed in the resistance clip behind the
audio tube designed to take it.

In

signal.

the first stage, the latter being recommended as
An
giving better quality of reproduction.
ux-i 12 or an ux-iyi type tube may be used for

Five 20 -A type tubes should be inserted in the
r.f., detector, and first audio tube sockets, and
either an ux-i 12 or ux-iyi in the second audio
stage socket between the 22 and one of the 220
audio transformers. The o.25-megohm resistance
is

1926

the squeal disappears and the receiver may
be then tuned without resorting to this knob
except that it may be retarded further to
the left to lower the volume of the received

ienced,

Staing approximately the same dial settings.
tions should be heard, and their dial readings

provided only for take-up. After this
operation is completed, the link-motion should
occupy a position on the condenser shafts which
will allow the panel to be fastened up against the
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tically all cases.
There is no critical balancing

first

adjustment

in

the receiver with the exception of a single one
which may be completely ignored unless the

cable,

battery connections will be made. The A
battery should be a six-volt 80- to loo-ampere

all

bailder wants the absolute limit from the outfit.

hour type. The detector C battery may be a
standard four and one-half volt one, and the

If this is the case, then two twelve-inch lengths
of hook-up wire should be very tightly twisted
together with their ends insulated from each

C

One end of each wire is then scraped
These two pieces of wire form a condenser, one side terminating on the shield of the
detector compartment and the other terminating
on the grid post of the detector tube socket.

amplifier
battery will be either three of these
four and one-half volt batteries for a
12 type
power tube or a small twenty-two and one-half

other.
clean.

1

B battery for a 171 type power tube. The
B batteries consist of four large size forty-five
volt batteries of the heavy duty type, or a good
volt

standard

B supply

tions of all

C

device.

batteries will

connection of the

A

B battery supply.
Before the B and

The
come

This wire condenser

may

be rolled up in a small

inside of the stage shield
without being closer than one-quarter inch to
It is
the inductance coil of the detector circuit.

plus connecto the minus

lump

battery and the minus of the

so that

it

will

fit

remember that this precaution increases
the sensitivity of the receiver very slightly, but
is not worth while unless the builder wishes to
get a very small additional gain from the whole

well to

C

batteries are actually con-

if the A circuit be
completed and the
"On-Off" switch turned on. the tubes should
This would indicate correct wiring, and
light.

nected,

system.

The ganging

the plus A-battery lead should then be touched
successively to every other binding post on the
terminal strip. As this is done the tubes should
not light.
If they do, it indicates an improper

connection, or grounding of the volume control
resistance to the metal frame of the receiver.
This condition must be corrected before proceeding further, as the tubes should only light with
the A battery connected to the proper posts.

accurate

if it is

of the condensers specified will be
done in the manner outlined, for

is carefully measured
If the essential parts
before leaving the factory.
are procured in kits, they will inter-change with
each other as their characteristics are identical,
laboratory measurements having assured a far

each individual condenser

AN INDIVIDUAL STAGE ASSEMBLY
The

small choke-coil spool is used only in the detector stage.
The large hole is used for bati TV
wiring; the smaller holes around the coil socket
for other

connections

greater degree of uniformity than
required.

is

actually

RADIO BROADCAST Photograph

INSTRUMENTS VALUABLE IN MEASURING TUBE CHARACTERISTICS
The above photograph

a few of the essential

electrical

hand corner

the

instruments used in obtaining the data given
tester.
In the interest of
more satisfactory operation of dry-cell operated tubes, voltmeters are available in which the 3-volt setting
is
marked on the scale by a red line. Such meters are illustrated in the above group
in this article.

illustrates

In the lower

How
The

!e/t

is

shown

DeWitt La France tube

Measure Your
Own Tubes
to

Which Tubes Are Judged and
How the Home Experimenter May Collect His Own Data
on Tubes With Simple and Inexpensive Equipment Another
Article in the Series for the Home Laboratory Worker
Electrical Standards by

By KEITH

HENNEY

Director, Radio ''Broadcast Laboratory

rERE we

to sit down and mentally review the important events in radio for
the last twelvemonth, not the least of
our considerations would be the tremendous forward strides taken by the vacuum tube industry.
It was not so long ago that we would
pay less

various audio stages, have been produced, and
it is due to no mere idle prattle on the part of
the manufacturers that they have sprung into

when installing a new
to the bulbs in the lamps

tube to use, and how, and when. Then he
wants to know why such and such a tube fills

when purchasing an automobile. Nowadays,
however, we are accustomed to believe that there

a particular need.
And finally, if he is a born
experimenter, as most radio enthusiasts are, he

is a tube for
every purpose, and the impeccably
equipped receiver will often be found to be wired

wants to know how he can tell whether such and
such a tube is the one he needs for a particular

attention

to

receiver than

the tubes

we would

for practically as

many

volts grid bias alone as

were the receivers of yore for plate potential!
Tubes specially adapted for r.f. amplification,
others for detecting, and still others for the

instant popularity.
Now that the radio listener can procure special
purpose tubes, he naturally wants to know what

purpose.
Now there are any number of ways by which
one can get tube information. For example,
there is the printed sheet that comes with the

tube when you buy it, which gives the proper
These latter, thanks to the
voltages to use.
tube manufacturers, are practically always the
same for similar types of tubes from different
manufacturers.
For example, five volts is the
customary filament voltage of storage battery
tubes, with about 45 volts on the plate of the detectors and from 90 to 180 for the amplifiers.
For each plate voltage there is a certain C voltage that should be used, and it is a pity that
more people do not pay attention to this point.
But on the carton, and on the directions slip
the carton, there is little information
about such things as plate impedance, or ampliSome enterprising manufacturfication factor.
enclose
ers
characteristic
curves with the

within

500

-

C

-

+
FIG.

The connections
be used

in

B

+

I

for the various instruments to
measuring tube constants are shown
in this diagram
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varied in 22.5-voIt steps, or less.
Now, from these two sets of

We have varied the grid voltage about a mean
or average value of zero, that is, five volts below
and five volts above zero. Looking at the E p Ip curves in Fig. 4, pick out the one which was

data, all of the important tube
factors may be found, ti'f., ampli-

data as follows:

4.5,

o,

3,

and

The

values.

fication

factor,

mutual

plate

conductance,

positive

may

be

made

d.c.

We may

see

the curves

in

Plate current
13
3

10 mils, change

from an inspection
obtained that

the

other words,

In

and put down the

48
78 volts change

in-

creasing the plate voltage increases
the plate current, and that changes
in the grid voltage also produce
variations

voltage,

Plate voltage
126

resis-

voltage amplification.
of

at zero grid

impedance,

amplification, and

power

tance,

several

plate voltage

are able to arrive at the amplification

(Mu) from the following formula:

Mu _

plate current.
there are two

factors that control the plate current
the plate voltage and the

For a_ number of
voltage.
reasons, the grid voltage is more
effective, and it is by virtue of

grid

this fact that the

Now we
factor

tube performs

change

in

change

in grid voltage

plate voltage

_

_

78
ro

From the data above we may calculate all
of the other important factors.
For example,
the plate impedance is defined as follows:
change
change

RP

its

in plate
in

voltage

plate current

multitudinous functions.

The
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A SHUNT IN USE

factor of a

amplification

tube, usually designated as "Mu,"
is a measure of the relative effect

Although the needle on this 5-milliampere meter points to I
by virtue of the fact that a shunt is included, it is really
The shunt shown has a resistance of a very
passing 10 mils.
few ohms. The voltage source here is a "Mayolian," and a
Clarostat is employed to regulate the amount of current

of changing the grid voltage compared to changes in the plate
It varies from about 3
voltage.

mil.,

5.

get:

RP =

The

Reduce the negative C bias in small steps
and read the plate current.
Continue until the grid is about 10 volts

4.

Remembering that a milliampere is one
thousandth of an ampere, and that we must use
volts, amperes, and ohms when calculating, we

d.c.

resistance of the tube

from

positive.

shows a simple method of reversing the
The plate
battery to get positive bias.
current will be zero at about 2.5 negative voltage

126
10,1

the

C

bias to

volts

we

in

meter,

The

to

is

2.5, the plate cur-

10 mils, and,
shall have to

if

we have
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a

make our meter

THE SIMPLICITY OF THE SHUNT
Is

clearly

a

of

We

is

some value near

5

mils

on

a lo-mil.

value that we can read accurately
connect an ordinary low resistance rheostat across the meter terminals
and adjust it until the meter reads one fifth
meter.

Any

Now we

will do.

i.e.,

shunt.

mil.

i

if

it

reads

The meter with

5

mils,

shown

in this illustration.

without

the rheostat

now

tric

V

tube.

the

upon

is

in

plification

standing for plate current and E B
Specimen curves are shown in
We may plot these curves as we take
Fig. 3.
the data and record them in a book too.
The
curve should be a smooth one, otherwise an inp

for grid voltage.

correct reading has been taken.

EFFECT OF PLATE VOLTAGE

TTHE

next thing is to observe the effect of
*
varying the plate voltage while we maintain
the C bias at given values, say negative g, 7.5,

ead . in wires

over
plate

says by

I

,

prac-

constant

wide variations

the plate current varies as we change the
C voltage while we maintain the B voltage
constant.
Such curves are known as
p -E g

to thejr respective

construction

of the tube and

in-

how

for

actual

Its

tically

The accompanying photographs on this page
show how this shunt is made.
What we want is a series of curves showing

consists

The d.c. resistance is not indicative of what
the tube will prove to be, either as an amplifier,
a detector, or an oscillator.
It merely proves
that the filament still has a supply of electrons
and that the elements are properly connected

numerical value depends

or grid voltages.
To calculate the

l

ohms

171 tube to about
30 for a Western Elec-

dicates only one fifth of the current actually
owing, so we must multiply what the meter

curves,

7,730

fora

the

five.

It

small resistance suitably mounted
connectton to the meter terminals

indicate a

flow of greater currents without damage to it.
proceed as follows: We set the C bias until the
plate current

found out by the follow-

=

trouble before this.

The problem

a.c. resistance is

ing formula:

4.

worry about
the shunt already mentioned.
If the
meter
only reads 5 milliamperes, we shall have been
ten-mil,

ohms

on the plate and get

about positive

rent will be about

50

.0124

on the grid if the plate voltage is about 22.5,
and will be about 4 milliamperes with positive
Now:
5 volts on the grid.
Increase the B voltage and repeat step

altogether

this value since,

C

When we have 90

is

by Ohm's Law,
it is simply the ratio of the
voltage and the
current reading at a particular point. Thus,
from Fig. 5:

different

Fig. 2

6.

7800 ohms

amfrom

factor

the curves showing how
the plate and grid volt-

ages control plate curnot difficult.
rent, is

We note in Fig. 3 that,
with 90 volts on the
plate Ep-go, changing
the grid from negative
5 to positive 5 changes
the plate current from 3
to

13

We

mils.

down our data
Grid voltage

+

Plate current
3
"3

5

10 volts

put

thus:

change

10 mils,

change

FIG.

3

These curves are from a aoi-A tube and are what
curves,

is

known

as

"E K -1 P "

that is, "grid-voltage plate-current" curves.
They indicate
how the plate current varies with changes in grid voltage
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SOME DELICATE WESTON METERS
FIG.

4

These are standard meters and naturally are more expensive
than those used by the average radio fan. These meters,
although of the d. c. type, may be used for a. c. by using them
in conjunction with thermo-couples, two of which are shown

would say
Plate-voltage plate-current curves, or, as the tube technician
the
"Ep-Ip" curves. From the data plotted here and in Fig. 3, all of
important tube constant may be calculated

in front

divide

MUTUAL CONDUCTANCE CALCULATION
mutual conductance of a tube

THE
pression

is

an ex-

for the effectiveness of the grid volt-

It may
age in controlling the plate current.
be obtained from the E g -l p curves since this

factor

is

defined as:

Cm =

plate current change
grid voltage change

the

amplification

factor

by the plate

impedance:

rP

Ep

Ei

~
.

Ep

rf

Ep

~"_
Ip

of the meters

the value obtained by
straight parts of curves
this division will check that obtained from the
curves.

IP

whence we see that the mutual conductance is
the ratio between the amplification factor and
Within the limits of error
the plate impedance.
in measuring the respective currents and voltage
and providing one only uses values on the

There are several important points to be
It
considered in measuring tube constants.
must be remembered that the factors vary at
For each
each point on the various curves.
value of grid voltage and plate voltage, there
is a value of plate impedance, and amplification
constant, although the latter does not change

since, in the case above, we found that ten
milliamperes change resulted from shifting the
grid voltage ten volts, we have:

and

Gin

=

.010

=

.001

mho, or 1000 micromhos

The following table will aid in keeping the
units straight for the above series of calculations:
.1

i.o

10.0
100.0
1000.0

=
=
milliamperes =
=
=

.0001
.001

milliampere

ampere

.01
.1
i.

Now let us assemble our data and see if we
cannot work out a system by which we may
Our
arrive at the important factors quickly.
procedure in which any other values of plate
and grid voltages may be used may be as follows:
1 .

2.
3.

4.

5.

6.

7.

Set plate Collage at 90.
Read plate current at E g = positive 3.
Set Eg = negative 3 and read plate current.
Divide plate current change by grid voltage
change (here it is 6 volts). This gives the
mutual conductance at an average of zero
grid voltage.
Bring plate current back to what we read at
positive 3 by increasing the plate voltage.
Divide the plate voltage change by the
This is the plate
plate current change.

impedance.
Divide the plate voltage change by the grid
This is the
voltage change (6 again).
amplification factor.

There

an important relation between the
the plate impedance.
From our expressions given above but here set
down in our short hand language,
is

amplification factor and

Kp =

P

,.

=

;

On

FIG.
"resistance."

EC

operate

by simple algebra.

Let us

120

140

5

"

thed c.
Ep-lp" curve shows the difference between the a. c. "impedance" and
The d. c. resistance is merely the plate voltage divided by the plate current, and may

be represented by the reciprocal of the

we may

100

PLATE VOLTS

This diagram of an

IP

80

60

The

a. c.

impedance

and the point under consideration.
the reciprocal of the slope o! the curve

line joining the origin

is
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much.
mutual

means

This

HOW TO MEASURE YOUR
that

the

conductance varies with

change in voltage, and to
that a tube has a mutual
conductanceof 1000 means nothing
whatever unless the conditions are
each

state

given.

TUBES
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At Sea

Afire
A Short

Chapter From War History
CaH Which Brought Help to the Crew

By

WALTER MEADE WILLIAMS

important part that radio
played in the conduct and successful termination of the last war has
long been recognized, and many
are the stories that have been told of the

THE

experiences of the radio men who were
active in this branch of the service during

those years. Among these is my own story
of the destruction by fire of the steamship
City of Wilmington off Nova Scotia, on
At that time I was senior
April 13, 1918.

operator of the Wilmington and on the
write, we
particular occasion of which
were just starting out from this country
with an inflammable cargo for France,
escorted by the usual convoy.
I

in

There was

little

my mind

we picked our way out

as

harbor at

The Chronology of an SOS
of a Biasing Merchant Vessel

premonition of danger
of the

door was thrown open and the second
operator informed me that the ship had
caught fire.
"Hurry," he said, "there
won't be much left of this ship in a few
minutes." Considering the nature of our
cargo, this latter statement seems to me
now to have been fully justified.
1
jumped to my key, and seeing the
captain approaching with our bearings

down on a rough piece of paper,
shouted to the other operator to fetch my

scribbled
I

ordered to the boats and the commander
of the armed guard informed me that he too

was about to abandon ship. "We will
pick you up when you jump overboard if
you won't come now," he told me.
After reporting to the captain,

life

belt and overcoat.
"Send out an sos," shouted the captain,
"
bearings 42, 38' N;58,i 8' W. Tell them

pouring into

we're ablaze," he added.

captain remained on board. The flames
were leaping skyward, and to anybody
watching they would have formed a majestic

Sooner done than said almost, and in a
received three answers.
very short time
The nearest was from Sable Island. AnI

my cabin. I looked anxiously
outside and noted that all of the lifeboats
had now been lowered and that only the

now nearly
reached the top of
the foremast. Fire
was sweeping both

spectacle, for tongues of flame

Wil-

North

mington,

Carolina, for I am
not superstitious,

and

aft and
was becoming more and
more oppressive.
called the
Danish vessel and

the heat

refused to sympa-

with

thize

of the forty

and

fore

stubbornly

I

again

I

communicated with the operator on the
cruiser, telling him of our condition and
begging him to hurry.
By this time the deck was beginning to
get really hot underfoot and smoke was

many
men

I

who comprised our
crew when they
expressed a vague
fear that the boiler

the cruiser

once

trouble, which had

again. Both of
them were coming
now, but there was

suddenly

little consolation

was

set in,

some way

in

from
conversation

to be derived

connected with the

my

da

except

t

e

h e

t

teenth.

thir-

that

the boiler trouble
did become so severe that the cap-

toward

tain of the

that

ordered

convoy
us to

"make"

Halifax

rather

than

turned our
shore.

A

ing

the convoy and
back toward the American
left

I

was

my

1

I

with an sos

in

communi-

key, that be-

should be startcall.

About eight o'clock, as
sat reading in
the operators' cabin,
heard the fire bells
ringing but little thought that there was
I

1

woke up one
anything seriously amiss.
of the gun crew who was asleep in the radio
room and told him that the bell had just
been rung for fire drill.
He soon disapsettled myself down compeared and
I

I

read

the

voice,

cap-

no use stay-

aboard any

longer.

we

realizing as
pounded at
fore many hours were up

to

"It's

SURVIVORS ABOARD THE "MILLAIS" AFTER THE RESCUE

cation with the radio station at Halifax advising them of our return for repairs, little

fortably

loud
of

boomed
down my ear.

In a short time

ling the ether

under

tain's,

pass

bow

us

forced steam.

through the war
zone in a disabled
condition, and so

they

were hurrying

However,

again.

Suddenly

the

other from a United States cruiser, while
the third came from a Danish ship.
They
all persisted in sending at once and time
was lost in getting matters straightened
out so that one should answer at a time.
"
How long will it take you to reach us,"
I
asked the Danish vessel. "We are a

ship," he ordered.
The radio room

was

just

Abandon

about unbear-

able by this time and was only too glad to
take the captain's advice. Once again I
I

gave our position to the hurrying rescuers
and wishing them a cheery "good night,"

we

left

hundred miles away and probably will not
reach you until three o'clock in the mornfound that
ing," was the cheerful reply.
the other ships were just as far away so our

had

signalled,

position was not altogether a bright one.
The captain told me that the fire was

SLI D down ropes to a waiting boat
and we were adrift, with the nearest
help a hundred miles away.
It is not the most agreeable of pastimes
to be cast adrift in a small boat, nor is it
pleasing to watch the destruction of a fine

the

ship together, not before I
"me for the nearest boat,"

though, and then ran for

it.

I

rapidly creeping toward the supply of fuel
oil and that when it reached this point we

could not

By

this

last

much

longer.

time most of the crew had been

ADRIFT

WE
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A little before dawn the
captain proposed that we go
back on board the ship as
the flames
had somewhat
subsided, and fire the forward
gun to attract the ships that

were looking for us, as they
were already overdue.
It
did not take us long to get
back and we were able to
find a few shells that had not

The naval gun
crew set to, and before long
we were making enough noise
exploded.

to attract

any ship within a
considerable radius. Soon we
heard

an

answering

siren,

followed by the dim outline
of a vessel.
Those aboard

had heard our shots
were looking for us.

A cheer rent the
summoned up
strength that
us to give it.

YO HO HO AND A BOTTLE OF NEAR BEER
Aboard the

vessel,

ill-fated

Wilmington the afternoon before she was burned

vessel be one's
the best of spirits
to a position perhaps a

if

especially

home, so we were not

that
in

we pulled away
mile from the burning ship and lay watchAs I watched, I saw the
ing the flames.

as

and envelop the radio
Then the shells, which we carried

flames

aft

sweep

cabin.

on board, started to make their presence
known, and fragments of shrapnel tore
through the air over our heads. We
maneuvered our boats until they were out
of range of the exploding shells, and as we
did so

my

somewhat dubiously on

reflected

I

possible

chances

had I reaboard for
a few minutes more,

of escape

mained

not forgetting that
the box of ammunition just behind the

radio cabin would not

have

improved

any

such chances.
The wa ter was
smooth but there

was a cold penetrating wind blowing and
the

only

exploding
prevented our
drawing close to the
conflagration to keep
shells

ourselves

warm. The

captain passed around

A REAL

SOS

The bearings

as they were
handed to the author by
the captain of the Wil-

when the sos
was sent out. The message was scrawled on a
piece of brown wrapping
mington

paper

which he had saved at the last
moment, and these were instrumental in
cheering us up a great deal. At about
two o'clock the next morning a ship's
whistle was heard and we made every
cigars

effort to attract her attention.

We

fired

air as

all

and

we
the

remained to

The

rescuer

turned out to be the Millais,
a Lamport and Holt boat
a Britisher and no time
was lost on our part in transferring.
As we took a parting look at the Wilmington, a shell was fired into her hull by
the Millais, and we watched her sink to a

watery grave, for floating wrecks are a
menace to shipping and the City of Wil-

pistols in the air, we lit torches and shouted
as loudly as we possibly could, but all to no

mington

grew fainter and fainter
inaudible.
A fog had
gathered during the night and we began to
wonder how long it would take our rescuers

The Britisher was bound for Gibraltar
and we were aboard her for ten days before
we touched dry land. At Gibraltar we
reported to the American Naval base and
about a month later we sailed for home.

avail, for the siren

and

finally

became

to find us in this obscurity.

was too

damaged

to

take

in

tow.

AS THE BROADCASTER SEES IT

Drawings by Stuart Hay

Are Regular Features Good For Broadcasting?
MONG

the program managers who rule
and sometimes ruin broadcasting in the
U. S. A. and other countries bathed in

the luminiferous ether, and, further, among the
radio critics who harry and scourge the program
directors aforementioned, some odium appears
to attach to what are known as "regular features" on the air. The term as generally used
A feature is someis, of course, a misnomer.
In broadcasting,
thing important, outstanding.
the word is used to denote what would be an
"act" in vaudeville, without regard to whether
it
is
extraordinary or commonplace; the

Blankety- Blank jazz orchestra broadcasting
from the Hotel Inebriate, and the Philharmonic
playing a Brahms symphony, are both "features" or "events."
But, on this occasion, I
am not seated at the typewriter for the purpose
of cavilling at terminology.
desire to conduct
a fair appraisal of "regular" or periodic broadcasts
those which recur every week at a certain
I

time, and to distinguish between the good and
the bad that is in them.

As

seem to object
to these series as such. They would like to see
a brand new program and program policy every
I

said above, some' critics

week, one stunt following another with breathless variety.
Such a project is impossible, and
the prejudice against regularity is
What is objectionable is the
of bad broadcasts, not of good and
We can stand the good ones every
inating.

bad are bad even once, although repetition, no
doubt, aggravates the injury.
The public does not mind repetition of good
am not referring, now, to the conthings.
siderable number of "hours" which have been
I

on the air for years the Eveready is an example
in which a definite effort is made to vary the
program from week to week over a wide range.
The principal elements of repetition in such

Professor Sabine of Harvard University investigated so painstakingly. Preliminary surveys and
tests are useful, but one still learns after the first

or special appeal, and the broadcasting character
or personality of the stock company which puts
the show on.
But, the material itself being

time, and frequently gradual improvements in
transmission are made over a period of months
on a particular job. Then there is the factor of

changed, the gravitational attraction which
tends to draw all forms of entertainment down

between the musicians and the
Sometimes they fight more as
they become better acquainted, but as a rule,
an orchestra leader will do things, in the way of
moving his men and modifying their playing, fcr
operators he knows, that he would not do for

to monotony,
is
Yet
successfully resisted.
some dinner music programs show a similar

although little attempt is made to
shake them up, and the public appears to listen
to them with pleasure.
It is not an ecstatic
pleasure, presumably, but then ecstasy interferes
with digestion.
In short, the purpose of the
broadcast must be taken into account.
If the
longevity,

purpose is unexciting, a certain degree of monotony is allowable.
To the broadcaster, "regular features" are

indiscrim-

recurrence

existence.

alike.

week, the

facts concerning the acoustic characteristics of
the place, down to all the details which the late

of the sponsor, the general
nature of the program in such points as popular

name

cases are the

are his guides and anchorages,
the elements of stability in an all too uncertain

bad

an earthquake, they have that hour filled for a
The engineers, also, do not
while, anyway.
mind recurring "features" at all. Contrary
to the general impression, a broadcaster does
not walk into a hall, sniff the air, clap his hands
twice, and walk out again in possession of all the

life-savers.

They

An

booked for every
Tuesday night, after negotiations, and then the
program rustlers know that, barring a strike or
orchestra

is

cooperation

technicians.

strangers coming
and microphones.

with the same amplifiers

Sometimes

a conductor will

far that

this

carried so

is

demand

that

some

particular operator or squad of operators, in
whom he has confidence, be regularly assigned
to his broadcasts, on the ground that he cannot

conduct properly

if the
that particular leader)

wrong man (wrong

for

at the gain control.
may safely conclude that frequent broadcasts
of the same material are beneficial technically,
is

We

and hence somewhat more satisfactory to the
public in that respect.
The argument that regular events make the
work of the broadcaster easier is rather a weak
one,

b,

in

inasmuch as the station

is

run for the

A more pertinent point
public, not the staff.
is that a degree of regularity is inherent in naPeoture, including the art of broadcasting.
ple expect

it,

as they expect the sun at

dawn, the
and a sermon
personally, have been

daily newspaper a few hours later,

on Sunday.

For aeons,

1,

listening to hotel orchestras play

"My

Heart at

Voice," from Samson and Delilah,
and baritones intoning "The Road to Mandalay" and "Rolling Down to Rio." At least, it
seems that long. And do you blame broad-

Thy Sweet

If you do, you are wrong;
casting for that?
hotel orchestras and common baritones were

plugging those pieces long before a grid, plate,

and filament were stuck into a vacuum. Originality is rare, and the number of suitable tuneful
pieces

'THEY FIGHT MORE AS THEY BECOME BETTER ACQUAINTED'

is

limited.

we take

to pushing regularbanks will close, husrun away from their wives as one
If

ity off the sidewalk, the

bands

will
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Now,

to take
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some numeri-

you have a
transmitter with an ux-2io tube as
modulator. The tube impedance is
An 100- henry
near 5000 ohms.

cal

instances, suppose

choke, considered as a pure inductance, will present a reactance, at

about 30,000 ohms
50
is
the
(X = wL = 2xnL, where
inductive
reactance, and <> the
cycles, of

X

angular velocity of the alternating
current, which is equal to 2ic, or
about 6 times, the frequency n).

Now suppose you have a 5O-kw. set,
or something on that order. There
may be ten modulators in parallel,
impedance of 2000
ohms; together they represent only
2ooohms. If the choke is 10 henrys,
each with an

the reactance at 50 cycles will be
3000 ohms, or 15 times" that of the

tube bank.
set,

the

the loo-henry choke has 6 times
impedance of the modulating

tube, so

PEOPLE EXPECT

IT

In the case of the little

that the

margin

is

better, with only a tenth of

AS THEY EXPECT

really

the in-

in the case of the big set.
a good idea to allow at least five
times as much reactance in the choke

ductance,

SERMON ON SUNDAY"

It is

man, the baseball schedule
it

be dislocated;

will

be a job for the National Security League.
let's be serious. Originality, we said, is

will

Well,
rare.

It

is

with anyone

also precious.
who yells for

am

1

it.

in

But

sympathy
must be

it

the real thing, not one of the countless substiThe sort of variety and originality
tutes.
represented by broadcasting rattlesnakes, run-

twenty-four hours without a
break, or reading the Bible from cover to cover
a

ning

on the

station

the patron saint of i-B trans-

may

air

mitters preserve us from it!
times rather hear a good

on the

would

a

symphony

thousand
orchestra

week, even though it
twice in the

air three times a

did play
season.

I

"Tod und Verklarung"

When

anything

interesting,

really

astounding, or brilliant emerges from the sandy
waste of mediocrities,
hope no one will try to
shove it back under the surface if it happens to
interfere with some solemn nonsense which was
booked in 1921.
am not satisfied with radio,
1

I

and

I

fied,

1

hope nobody
trust better

else

men

is.

will

If we become satiscome along and boot

But at the present stage
us out of our jobs.
it is not regularity that we must fight so much

impedance of the modulator tubes.
That means around 100 henrys for the small
transmitters, down to about 10 for the big ones,
as the joint

owing to the

where,

large

current

carrying

Technical

Operation

of

572):

p.

"When

operation, the needle of the modulator plate
meter swings at syllable frequency and affords a
convenient although somewhat rough means of

adjusting the input amplifier to give the proper

volume

level."

Who

is

right?

In

We

along this line?

This is a grave situation, since neither Mr.
Nelson nor I can afford to lose our positions as
"radio eminenists."
But, as a matter of fact,
we can both survive. We are not talking of the

same things. My statement, it should be noted,
was made in an illustrative paragraph, in an
endeavor to differentiate clearly between the
reading of a direct current instrument in the
plate circuit of a modulator or amplifier, and
the indication of an instrument like an oscillograph, capable of following the audio-frequency
variations in the same circuit.
That this
distinction

is

not clear to

all

broadcasters and

experts on electrical reproduction, is shown by
the absurd controversy a few months ago about
high quality amplifiers "modulating up" or

"modulating down,"

i.

e.,

whether a

IR. A. R.
1

MARCY

of

WMAC,

at Cazenovia,

New York, writes us at length, giving
suggestions as to what he would like to see in this
department, which is exactly what we want to
get from the professional broadcasters who read
these

articles.

Mr.

Marcy makes one

which invites further discussion.

Your

He

point

says:

article

I

BROADCAST (page 246) you say that a

d.

c.

modulator plate supply will not
fluctuate.
Now it is common knowledge that
i-B
the modulator plate current meter of the
in the

milliammeters will remain nailed, fluctuating not
all while the modulation changes. Any change
in the reading of these instruments spells disat

tortion, and the more the pointers swing the
worse the distortion will be. Whether they go

up or down, when the output
solely

on whether the swing

of the characteristic

on "Modulation" is really the
one which inspired this writing. There seem to
be real and concrete discrepancies between the
opinions of radio eminenists as to just what
happens (visibly) when the transmitter is being
modulated.
mean the action of the
By this
modulator plate current meter. In July RADIO
meter

in

is

is

loud,

at the low or the high

end of the curve.
did not intend to oppose the
with the zeal of the reformer,
Mr. Marcy has asked a shrewd and pertinent
question, and we will discuss the problem from
But, although

I

ideal to the reality

the practical standpoint.
If all distortion is to
be avoided, the modulators must fulfill the
conditions of distortionless amplification, and
the d.
will

c.

ammeter

not vary at

modulator plate feed
with modulation. Such a

in the

all

The Heising Choke

article

I

suit the smaller sets.

In general, the larger the
If
transmitter, the smaller the choke required.
the low frequencies are not to be lost, the Heising

choke must have a reactance, at low speech
frequencies, which is high in comparison to the
impedance of the modulator and oscillator banks.

The

power and

size

of

modulator

depends

off the linear portion

will

transmitter

d. c. milli-

course, that in a distortionless amplifier the plate

ammeter

go into the matter in more detail.
on Modulation (July), was
supposed to cover all sizes of transmitters,
gave a value for this reactance high enough to

of

ex-

I've seen just

Broad-

latter figure is small for big sets and large
for little ones.
Hence the inverse relationship

my

one station where the
modulator plate meter needle seemed inclined
to make an effort to stay constant.
The rest
act similar to the needle of the volume indicator
meter.
Can we have some further information
perience

SEVERAL

As the

,

is in

alarmed broadcasters have inquired whether our statement in the July
issue that 100 henrys is the right value
for the voice choke in a telephone transmitter
modulated by the Heising method, represents
an invariable rule. The answer is that it does
not.

E

the equipment

casting Stations
//.

Radio
R.

Modulator Plate Current Variation

WE

as aridity.

October, 1924,

/.

the plate of an ostensibly nondistorting tube should read higher or lower with
audio input to the amplifier. The answer is, of

henry

money.

M

for

titled,
"Transmitting Equipment
Telephone Broadcasting" (/'roc.

means

capacity required, every added

12.

transmitter varies continuously and is a rough
check of the volume level.
Mr. E. L. Nelson
of the Bell Laboratories says in his article en-

HUSBANDS WILL RUN AWAY FROM THEIR WIVES AS ONE MAN

RADIO BROADCAST
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transmitter would

possess unusual modulator
would cost considerably more
money than the usual commercial set of its size.
Mr. Nelson was writing about a very good,
economically practicable set with two oscillators
and two modulators, run with approximately

and

capacity,

energy

equal

fluctuation

not state

to each bank.
Some
how much Mr. Nelson does

supplied

just

considered allowable in the reading
of the modulator plate meter.
In other words,
is

compromise is made between quality and cost,
which is rational enough, since the human ear
a

does not detect slight distortion and, besides,
few perfect receiving sets are as yet abstracting

The question

energy from the ether.

on

article

Where

is,

drawn?

shall the line be

Kellogg, quoted in the
Modulation which gave rise to the

present discussion, evidently believes that the
time has come to consider quality more, and cost
of modulation, in tubes and power, less.
Besides Kellogg and his associates, Conrad, Little,

\\einberger, and other prominent broadcast
transmitter engineers appear to be favoring

ample modulator capacity

in their latest installa-

Theoretically, this trend
the progress of broadcasting on
tions.

side

consists

in

is

sound, for

the technical

improvements in
transmitters and
As the receivers
become better the transmitters must be improved, and then the receivers are further
reciprocal
receivers.

OCTOBER,

tion

mission unit when they are in the ratio of

the

Any two amounts

between the mile of standard cable and
numerical voltage amplification was discussed.
This treatment was not quite complete, inasmuch as the mile of standard cable is
not the only reference standard of transmission
efficiency used in wire telephony, and is in fact
being supplanted in commercial telephone
practice by a new unit, called the "Transmission
Unit," or T. U. The new unit differs only
To
slightly from the mile of standard cable.
show the advantages of the T. U. system, we

of

present the following abstract of:

power

when they are
we may write

TRANSMISSION REFERENCE SYSTEMS,"
by W. H. Martin, of the Department of Development and Research, American Telephone &
Telegraph Co., Journal of the American Institute
of Electrical Engineers, Vol. XLI11, No. 6, June,
1924.

For some twenty years, the "mile of standard
cable" has been used in telephone engineering
in this country and abroad, for expressing the
transmission efficiency of telephone circuits and
equipment. With the advance of the art this
unit has not been found entirely suitable, and
the engineers of the Bell System have replaced
it by a new standard, the "Transmission Unit."

comparing the two units, some consideration
of methods of determining telephone efficiencies
necessary.

number

that the

,

N =
Equation

ratio

units

in

terms

i

ratio of the sound output of the system to the
Thus this circuit beinput would decrease.
came the reference standard of the telephone

The reproduction obtained with a cable
length of twenty miles was found practicable
for local exchange service, within a city, and
plant.

that corresponding to thirty miles for

cable.

There then follows a mathematical demonstrashowing that the attenuation of standard cable,
per unit length, varies as the square root of the
frequency of the current

tion

Ringer

r-0-|

in

Hence

the

measure of efficiency in
whose behavior

circuits

with respect

to fre-

quency differs markedly
from that of standard

The new

independent

unit

is

of fre-

This makes it
more general and con-

I

to
re-

one of

stitutes
Standard

common

Adjustable length of Standard Cable

Battery

Sub

FIG.

common Battery
Station Set

Standard

Sub-Station Set

gineers; like other active broadcasters, I am

1

versal
lation,

but intelligent operation requires acquaintance
with the problems and solutions of the development and design group in one's field. Like our
have yet to see a broadcast
correspondent,
transmitter in which the modulator plate meter
remains absolutely constant, but would add this:
I
have been connected with the job of running
several transmitters, and the fluctuation of that
meter has become progressively less from the

A telephone system takes in sound energy at
one terminal and reproduces it at the other

to the latest.
Perhaps we should set
an allowable limit of swing at syllable frequency
say 20 per cent, of the full reading of the meter,
in the present state of the art.
To me even
this figure seems high, and
know of stations
(on earth, not in heaven) where the swing is
usually just appreciable when one looks closely
at the needle of the plate modulator ammeter,
and around 5 per cent, on normal peaks. If
were a listener with the musical ear of a Paderewski and a $500. receiver, I should be inclined to
favor one of these products of the immaculate

equipment therein may be
terms of the variation which it
produces in the ratio of the sound output of the
The over-all effect,
system to the sound input
and not merely the effect in a limited portion of

modulation, in voting for my favorite station,
rather than those in which the modulator plate

indices are expressed, instead, in terms of a
logarithmic function of a ratio selected as a unit,

ammeter

be added to give the
resultant effect on the power ratio of the system.
The "mile of standard cable" is such a logarithmic function, so in this respect the T. U.,

I

1

earliest

I

I

oscillates giddily all night long.

Abstracts of Technical Articles
department for September, under
"Technical
of
Operation
Broadcasting
INStations," No. 10, there appeared
an article
on "Calculation of 'Gain'," in which the rela-

terminal.

Its

as

efficiency

a

transmission

system may be expressed as the ratio of the
sound power output to the sound power input.
In commercial circuits this ratio is normally of

The

actual transmission, of course, is electrical
The effect of any portion of the

nature.

electrical circuit or the

expressed

in

the circuit, is what must be considered.
Each
portion of the circuit may be given an index expressing its effect on the sound output of the

The

system.

number

effect of a

of such ele-

ments would then be found by multiplying the
indices of the several elements.
is

In practice, this

found to be a cumbersome method.

then these indices

which
meets

is

a

essential.
"
I

that

he

But

if

the

may

likewise a logarithmic function, merely
condition formerly recognized as

transmission unit

ad-

mathematical
its

use

re-

may be

extended to fields allied to the telephone art,
such as sound investigation.
It is logarithmic
in character, which is desirable in computation,
as has been pointed out, and conforms also to
the observation that the sensation of loudness
in the ear

is

a logarithmic function of the energy
Finally, there is nothing revolu-

of the sound.

the order of o.oooi too.oi.
in

its

vantages. As it is based
on a simple and uni-

an operating engineer,

THIS

circuit.

"unit of
standard cable" is unsuitable for use as a

quency.

latest

the

flowing

the July number.
the

or

toll

Various changes in circuits
inter-city service.
under test were equated to miles of standard

cable.

the design en-

number

electrical

shows the "standard reference circuit"

marked

sults of

of

ratio.

to

sum up

any two

(i)

10

logical

tried

of

'

[olog

originality in my discussion of Modulation in

merely

Hence

(, ).

of transmission

is

power output tubes in
receivers, an advance in
transmitter modulation

have

1

.

0.054 microfarad per loop mile. Obviously
with an increase in the amount of cable, the

transmitter output.
With the advent of

disclaim any

N

lo' 1

units

of telephone practice.
The cable is an artificial
line with resistance of 88 ohms and capacity of

in

like

N

by

(i) is the expression for the

transmission

Fig.

differ

power

in the ratio of 10

powers, PI and P2

In

is first

of

units corresponding to the

"THE TRANSMISSION UNIT AND TELEPHONE

jacked up to take advantage of the progress

technique is a
I
should
step.

1926

tionary about the new unit, in that it differs by
only about 6 percent, from the"mi!e." The minimum sound power change detectable by the ear is
of the order of one "mile" or transmission unit.
From Transmission Circuits for Telephone
Communication, by K. S. Johnson (D. Van

Nostrand

Co.):

Multiply miles by 0.947 'o obtain T. U.
"
" " milrs
Multiply T. U.
1.056

would add the comment that for radio
broadcast work, with the present uncontrollable
I

variations in the ether path, the

paper.

Memoirs

of a

Radio Engineer

XV.
A DVERTISEMENTS give
f-\

two amounts of power

is

of such

differ

magnitude
by one trans-

the picture of an
many words.

era better, sometimes, than

For some months
"

two units may

be considered equivalent, but it is just as well to
know something of adjustments in telephone
standards such as that discussed in Mr. Martin's

have been trying to
it
appeared to an
the years before 11)15
Hut the
I

describe the radio scene as

amateur

in

OCTOBER,

PROGRESS IN BROADCASTING STATIONS
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that time and the present
probably show up more strikingly if we go
back to some of the advertisements in the radio
magazines of pre-broadcast days, and compare
them with the ornate and opulent output of the
have
Quite at random,
agencies to-day.
picked up an issue of Modern Electrics, that of
difference between

Among

will

the Broadcasters

Look through the advertising pages

with me.

Then

as now, the

I.

C.

S.

was threatening to

And they use condensers, each
two-stage amplifier. Three transmitters are mounted in the chancel, for the organ
and choir, the latter being on both sides of the
job properly.

WKRC
near-by
photograph, ladies and
gentlemen, is not a hotel lobby, but
merely the reception room of WKRC, of
the Kodel Radio Corporation.
Although it isn't
the lobby, it is in a hotel
the Alms of Cincin-

THE

your salary. Not, however, through radio.
Clapp-Eastham was advertising a rotary spark
gap, "The Blitzen."
Why "Blitzen"? From

north wing on

the

faces the

raise

German,

perhaps, meaning "lightning"?
Quite possibly; it was before the war. Thordarson was selling "Junior Bell-Ringing Transformers." The Wm. J. Murdock Co. was an
aristocratic radio supply house of the time.
It
advertised a loose coupler for the stupendous sum
Most of the poor amateurs would
of $15.00.

have sold their entire stations for that sum.
Modern Electrics was offering premiums with a
For $1.50 you got the magazine
subscription.
and your choice of a "Little Hustler" motor,
a "Tesla" magneto finished in red enamel,
monoplane, or a medical coil. A
3-inch spark coil could be had for $13.15, from
Hunt and McCree, who also offered $7.50 loose

a

Bleriot

couplers for $1.93.

The

price cutter

have with you always.
selling

a valve detector,

Wallace
later,

I

you

shall

&

Co. were
believe, ad-

judged an infringement on the De Forest au-

nati,

and

1

1

it

stated to occupy one half of the

is

its

floor.

This reception room

solo

proceeds.

served, five thousand visitors passed through
the room and saw what there was to see, which

six feet tall, the representative of

WKRC

so that will give you an idea of the size of the
(One of the gentlemen is also about three
feet wide, apparently.)
If it were not for the Italian fresco wall finish,
us,

the studio staff could play indoor tennis in the
That, it should be added, is
reception room.
our own bright comment, for which the publicity
department of the station is not to blame.

WGT

were also a great number of patent lawyers'
advertisements. Then, as now, the lawyers
made more money than the inventors. The
Electro Importing Company spread itself over
a full page. They had a "Commercial" detector stand for $3.75
Italian marble base, patent
What granrotary sliding cup, felt bottom.
deur!
But for the proletarians there was a
"Universal" stand for $1.50, which the wretches
no doubt neglected in order to build their own

carbon

suggest

I

that

bon transmitters are passe. The WGY technicians would no more think of using carbon in
their microphones than arsenic in their coffee,
and presumably the same thing holds for their
it

Messrs.

Sadenwater

it
after the inventor of the condenser
telephone transmitter.

WTAM-WEAR
PURCHASING

BYGoodyear

Tire

comes to

microphones, they believe in nothing more solid
than air between the plates of a condenser
transmitter.
At wjz, now, they are all for
condensers in the studio, but when it comes to
outside jobs they hem and haw, and take the
freight elevator with carbon mikes in their hip
The heroes at WGY go the whole hog.
pockets.
Occasionally, it appears, they pick up a church

station

and

and combining

scroll

wireless

saws,

collections,

apparatus.

fellow

started

The program and operating staffs
have been consolidated and the studio headquarters moved to the former WEAR offices in
the Union Trust Building.
The manager of the combined stations is
director,

and

S. E.

W. Zimmerman is program
Leonard runs the operating

end.

ALASKA
CCORD1NG

to Mr. F. W. Fickle, of SeatAlaska, a territory so far without the
local blessings of broadcasting, is to have a sta-

A

**

tie,

tion of its own.
It will be located in Ketchikan,
and the studios will be in the Hotel Sunset
Manor. Five hundred watts will be radiated on

a wavelength as yet unassigned.

Since Alaska

virgin territory for broadcasting, no trouble
should be encountered getting a wavelength.
is

This should be a great comfort to the six hundred odd applicants for broadcast licenses in the
States.

off,

"Will exchange good mail order business, payfor anything you have.
ing 90 per cent, profit"
Some of the brethren, alas, appeared to have
been robbing the local public service companies;

number of wattmeters and telephone
were being offered.
Everything was
"good" and "new"; nothing bad or old was on
the market.
Safety razors jostled Penzel BFlat high pitched clarinets, which in turn
bumped into "The Boy's Book of Model Aero-

a suspicious
ringers

planes," powerful toy motors, peroxide of lead
acetylene post card projectors, and
But the prize of the collection
giant sounders
is the poor devil who advertised, "Will trade I

detectors,

8125, used very little, for any
kind of electrical goods."
I'm not trying to spoof the readers; the ad is
on page 429 of the July, 1913, issue of Modern
artificial leg, cost

Electrics.

the

Cleveland.

phonographs, lathes, and
for which they wanted

One

of

Company,
WTAM, the

it with its station
Willard Storage Battery Company has secured
full time on the 77o.7-kc. (389-meter) wave in

rifles,
drawing outfits, musical instruments, and bound volumes of Modern Electrics
were all in the market. Some had printing

post card

WEAR

Rubber

eras,

presses,

and

name

microphone. As far
Electric Schenectady station is concerned, car-

When

required in the

Purcell, the engineering fellows in charge, endow
a home for superannuated broadcasters and

H. K. Carpenter; L.

noted for its
the dear old
as the General

brethren at KOA and KGO.

is

informs

room.

A MONO other things, WGY is
** contemptuous treatment of

a microphone

swings in the various transmitters
according to his best judgment, as the service

is
The
quite an expanse, as no one will deny.
two fellows standing looking into the studio are

of schools urging young men to learn
wireless telegraphy and see the world.
There

Exchange" department
were some comical items. An lowan
wanted to exchange "a new revolver, with 3-,
inch barrel, 22 cal. break down, nickel plated,
for Brandes 2ooo-ohm head set or 2-inch coil."
The pleasures of slaughter had palled, evidently.
Another hopeful offered to exchange 10 copies of
Schnell's astronomy for key and sounder.
Cam-

Then

pulpit.

auditorium or body of the church to pick up the
congregational singing, and the chimes in the
The remote control
belfry get Number Eight.

the station, so that visitors can see everything
going on, through the windows. On the opening night, between six o'clock in the evening
and six in the morning, when breakfast was

number

there

There is one at the altar and one at
the lectern, for the rector conducts part of the
service at these points, as well as one in the
chancel.

operator

1

for 75 cents.
In the "Apparatus

its

studio, the orchestral studio,
director's control room, and director's office of

dion, for $12.00, or $17.00 with storage battery.

C. Brandes, Inc. was already selling head receivers at
Broadway. There were the usual

service of the Episcopalian persuasion, and have
to use as many as eight microphones to do the

with

I

July, 1913.
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He Gave

a Lusty Voice

"The Regenerative Circuit Was Not an Invention, it Was a Discovery," says Edwin H. ArmThe Story of the Man Who Was Responsible for Regeneration, the Super'HeterO'
strong.
dyne, and Super-Regeneration, Three of the Most Important Contributions to Radio Science

YOU

were asked to name the ten
men who have contributed most to
the progress of the twentieth century,

IF

you would unhesitatingly include the
name of E. H. Armstrong in your list. To
him is due the credit for having taken
the feeble, piping voice of radio and trans-

"

remember going to Howard's home in
think it was about
Yonkers, one day
and having the greatest thrill of
1912
my life, for heard Little Glace Bay station
in Nova Scotia.
Most of our spark sets
were unable to exceed the record of fifty
1

I

I

miles

some one

else

had

set,

so

I

felt

that

forming it into a lusty tenor that can be
heard all over the world. Under his care

I
was present at an epoch-making event
to hear that distance.
At that time, long

manhood

antennas were fashionable; the longer the
antennas, the better we thought we could

the adolescent wireless grew to

and developed from a raw

recruit into a

grand opera singer.
At the age of twelve, Armstrong started
out with the ambition to train the untamed
radio, and so well has he realized his objective that at thirty-four, he is famous as
the inventor of the regenerative, the superheterodyne, and the super-regenerative
circuits.
is tall with mild blue
head and the erect carriage
He is ready to talk
of an army officer.
on anything but himself. To elicit such

In appearance, he

eyes, a bald

personal facts, you must consult the "old"
members of the Radio Club who knew

"Howard" when he was

at college and
establish his claim to

was struggling to

his regenerative circuit.

"1 knew

Howard back in

191

1

when he first

began his experiments," says George
head of the radio

Eltz,

Armstrong's antenna, therefore, was
strung along an embankment one mile in
each direction, and we used to gaze in mute
envy at the thousands of feet of wire.
"We had still another reason for envy.
Howard was the only boy in the club
hear.

who had more than one tube. The rest
of us were proud to own even one, but
Howard had quite a collection with which
he constantly experimented.
"
At the top of the house, he had his radio
room which is as full of junk to-day as it was
in those college days when we used to stand
over him, and wide-eyed, watch his experiments. To support his antenna, he built
the tall mast wffich still stands in front of
the house. That mast was a wonderful
vantage point from which to see fires.
When the alarm sounded in Yonkers,

Howard would make a rush for his mast.
He always was a remarkable climber and
could hoist himself up its length in double
quick time.
"He had a better understanding of
wireless than any of the members, and all
of us in the Radio Club of America were
aware that he was far ahead of science, in
his

The

knowledge of the audion.

rest of

us looked

upon radio as a fascinating diversion to which we gave as much time as we
could spare, but Howard devoted his whole
life to it.
Day and night he spent in the
little room at the top of the house, where he
experimented with his tubes and gadgets."
As a boy he was chiefly interested in
reading.

"We couldn't make him go out and play
with the other boys," his mother says.
"
He was always curled up, his head bent
over some book. Someone gave him a
copy of Marconi's treatises on wireless
when he was about eleven, and after that
Howard was a hopeless radio fan. He
borrowed every volume on electricity the
town libraries had, and he transformed
his

bedroom

When

into a laboratory".

called on

Mrs. Armstrong in
Yonkers, she showed me the laboratory on
the third floor. The room is undisturbed
I

"

department of the

and just as it was
when the boy used

Manhattan

to

Electri-

nies.

make

his experi-

A

ments.

Supply Company
and one of his cro-

cal

beautiful

old secretary

"He never

high

with

is

piled

weighty

spoke of what he
was doing and none

text books, a work
table before the win-

of us presumed to

dow

He
try to find out.
had made so much

early sets, variometers and bits of wire;

more progress

even the floor is
strewn with radio
In another
parts.

radio than

in

any of

the rest of us, that

What

did

was

as

we were

covered with

corner, there
heap of worn,

we followed him
blindly.

is

he

is

a

dis-

carded electric light
bulbs while on the
other side of the

right as far

con-

cerned, and he was
our arbiter on all

room,

wireHewasasenior

old storage

stand

questions of

batteries

less.

guard over the

at college the year

transferred

from

Stevens to Columbia, but although we
rarely saw each other
at school, we often
at the Club.

met

A RADIO CLUB GROUP

1

closely associated with the Radio Club of America members when still at college, and
when struggling to establish his regeneration claim. George J. Eltz, jr., one of the oldest members of
the Radio Club, and new a director, says that in the old days the members were all jealous of Arm-

Armstrong was

strong, for he was the only member of the club who possessed more than one tube. The above picture
is a recent one of some of the Radio Club members.
The gentleman with his left-hand thumb in a
vest pocket is Louis Gerard Pacent, a director and committee member.
To his immediate right is

Thomas

J. Styles,

while to his right

is

George E. Burghard. Edwin H. Armstrong
Radio Club of America

is

a director of the

still

models of armatures

young Armstrong
made when he was
in the grip of
the electrical fever.
first

"By the time
Howard was ready

OCTOBER,
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By chance he secured a De Forest audion
Nobody understood its mechanism
but young Armstrong made up his mind

mother continues, "he
had read all the available English texts
on wireless. At that time the German
books were considered the finest so he
elected German at school.
It was no easy
matter for a thirteen-year-old boy to master
a new language and understand the technical features which are difficult even in a
for high school," his

tube.

that he was going to discover the laws that

governed its operation. Hitherto he had
been mastering the theory of wireless in a
general way; now he had a definite task to
accomplish. As a means to an end, he
threw himself wholeheartedly into his

native tongue, but he persevered,
lie
reached the stage when he could read the
German as simply as the English. Whenever he has a plan he wants to carry out,
he goes through with it, no matter how
obstacles may stand in his way.
many
"
I
remember when he was about thir-

wanted a doll's house
some old boards and constructed
the frame work of a cottage.
He didn't
know anything about carpentry but he
worked until he had made a satisfactory
Then he cut in the doors, windows,
job.
and even the stairway. After the little
house was built, he added the crowning

511

course

college

of

electric

engineering.

At home he experimented with his audion
and tried out new ideas which were beginIt was not until
ning to occur to him.
three years later that he
his subject

felt he understood
thoroughly and at that time,

teen, his little sister

Professor Pupin declared that Armstrong

so he took

knew more about the audion than any one

touch by putting in electric lights.
Every
room had its fixtures, which were controlled

by switches.

HE ERECTS HIS FIRST ANTENNA

THE

BYenough

else in the world.

He had simply put his mind on what he
wanted and gone after it.
"The
LEE DE FOREST TWENTY ONE YEARS AGO

I

This snap of Dr. Lee DeForest was taken long
before anybody had thought of regeneration.
It dates back to 1905, and was taken before the
The names of
Boulder, Colorado, station.
Armstrong and De Forest are always mentioned
when one begins to list those who made great
contributions to radio

time he had

progressed far

into radio

want

to

his

own

His
antenna, several years had elapsed.
sister, however, was still mindful of the
doll's house so she helped construct the
Her part in the building operations
mast.
a pulley whatever tools
That mast was about
170 feet high, but Howard climbed up and
down with the utmost ease. The neigh-

was to send up on

Howard needed.

me to request that I keep
the mast as it made them
nervous to see him at such a perilous
bors used to phone

my son away from

regenerative circuit," he explains,

"was not an invention, it was a discovery.
While
was working with the De Forest
I
found in the plate circuit high
frequency oscillations of perhaps 500,000
cycles where I had expected spark tone
of only 1000 cycles to the second.
According to our text books, these highfrequency oscillations should not have been
there.
Much excited, I tuned up the rest
of the circuit so that it would be resonant
with those waves.
I
was amazed at my
1

audion,

.

had been playing with electricity for more
than a year but from that time on his
future was all mapped out.
He devoted
his spare minutes from school to radio
just as thousands of other boys were
doing, but unlike these others, he was
driven on by his determination to understand the miracles of radio.
For the next
eight years he continued studying his
beloved subject with unabated zeal.
It

"As I listened in, I heard San Francisco
and Honolulu faintly, signaling to each
The two stations were about two
other.
thousand miles apart, but they were com-

had become the biggest thing

pelled to repeat their messages frequently

in his life.

Whereas a moment before
the signals had come in faint and barely
audible, they were now clear and strong and
could be heard all over the house.
discovery.

while

height.

I,

more than

"Howard was just
out of college when
he made his first invention. He used to

could clearly hear
the whole proceed-

stay up late into the

ever,

5

coveries.

The policeour block

was

1

covery until I was
very certain that it
was genuine."

windows

his friendly sig-

when he used to
patrol his beat.

lives

at

Then Armstrong
invited his teacher,
Professor Pupin, to

marriage

Howard no

hear the new circuit
in
Asoperation.
tonished at what his

longer

home, but

he still uses his laboratory and comes
once or twice a week
to

work

pupil

in it."

twelve

old,

the

Marconi
famous

"S"

across the At-

lantic

had

done,

Pupin told the chief
engineer at the
American Telephone

When Armstrong
was

did not, how-

jump

couple of months,
checked up my dis-

nal

Since his

I

away,

to any
immediate conclusions.
For the next

says that the light
shining from the
third floor

miles

ings.

night testing his dis-

man on

ooo

years

and Telegraph Com-

sent

pany about the

letter

The
boy's exploit.
engineer could not
grasp the magnitude
of the discovery and

and the school

boy up in Yonkers
immediately evinced
a keen interest
He

FAR FROM THE MADDING CROWD
Yet unwilling to divorce himself from radio altogether for even his vacation period.
Armstrong, on the sands at Palm Beach, listen to what the Florida ether has to
Mr. Armstrong's own "supers"

Major and Mrs.
offer

with one of

it

was not

next

until the
year that he

RADIO BROADCAST
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came to investigate just what this boy
Armstrong had really done. He found the
boy had made good his claims, and realized
at once what this revolutionary thing would

mean

for radio.

Armstrong hooked up the set and let his
father hear Ireland and Honolulu.
Then
he asked for the money to take out a patent,
but his father refused on the ground that
inventions would interfere with his son's

The boy, however, believed that
he had a really valuable discovery and applied to an
uncle for the money to

studies.

OCTOBER,

preceded Armstrong, whereupon the defendant brought his college friends into
court and they testified to his having told
them of the discovery. One boy even
submitted a diary which in the year of 1912,
bore the entry, "Armstrong told me he had
a connection for intensifying sound."
To strengthen the case further, moreover,
Armstrong rigged up a radio set which he
brought into court and which he explained
in

simple,

non-technical

terms.

During

important wireless work in the A. E. F.
first he was in England and later he was
transferred to France where he associated
with the biggest scientific figures in Europe,
and was made a Chevalier of the Legion
of Honor in recognition of his second

At

invention, the super-heterodyne.
During
the war it was found that the Germans, who

had radio stations about a mile or two
apart, sent signals which our wireless
These
operators were unable to pick up.
signals were no longer audible when our stations, ten
miles away, tried to receive
them. Of course it was of

establish his exclusive rights
to his circuit.

the utmost importance for
country to be able to

The uncle, instead, gave
his
nephew some advice
which

enemy messages,
but their transmissions were
intercept

years proved
valuable than any

make

of 3,000,000 cycles a second.

Armstrong's problem was
to amplify these high frequency oscillations so that
they could be heard in the

a drawing of his

invention and have

nessed

on very short waves, somewhere in the neighborhood

money could
He told the boy

of

have been.
to

this

in later

more
amount

and

it

dated

wit-

by

1926

a

notary public.

American stations ten miles

DE FOREST OPPOSES PATENT
RIGHTS

back.

The vacuum tubes conin the United

the patents for
discovery were

WHILE
the

structed

pending, Armstrong became
involved in a long tedious
law suit. De Forest claimed
that the regenerative circuit
which was based on his aud-

outstanding difficulty that
confronted the A.E.F.," he
relates.
"We were unable

was an infringement of

ing from about 500,000 to

ion,

States failed to solve this

to receive extremely

The

boy, fresh
from college, found himself
in expensive litigation that
cost thousands of dollars,
his patent.

dragged over
that

left

clusion, a

six years,

him

at

its

3,000,000
absolute

and
con-

weary man.

duced aperiodic radio frequency amplifiers covering
the band from 500,000 to

which

his uncle had advised,
figured largely in the case.
In the interim, between the

by the use of vacuum tubes
and transformers of mini-

AN EFFICIENT INSTALLATION, OLD STYLE

Theotherside brought
of

the

notary

which were ornamented
with fancy flourishes and
curleycues whereas the signature on Armstrong's document was a plain simple

Their rehad been accomplished

2,000,000 cycles.
sults

witnessing of the sketch and
the trial, the notary had
signatures

cycles with an
of ad-

minimum

justments to enable rapid
change of wavelength.
Round in England and Latour in France had pro-

The drawing of the circuit

died.

weak

signals of frequencies vary-

mum

standard United Wireless station. The receiver consisted of a crystal detector in conjunction with an "efficient" three-slide solenoid inductance.
The transmitter was powered from a lo-inch spark coil. The discovery of regeneration
no
little
in
played
part
making obsolete such installations as that pictured. It is
surprising, though, how much some persevering operators used to get from their sets
before the advent of the tube

capacity.

It is a

piece of writing.
Ugly rumors of forgery
began to circulate, but Armstrong finally

saved the day when he produced witnesses
who proved that the notary had two signatures.
The plain one which appeared on

the day, he was engaged in the law suit
while at night he constructed the sets
with which he hoped to substantiate his
claims.

mense

He was
financial,

laboring
mental,

No company was

under an imand physical

strain.

notary had evidently so lightly regarded
the signing of the school boy's drawing
that he had used the regular unembellished

struggled on alone, finding the way more
and more thorny. The case dragged on

After that point had been cleared in
Armstrong's favor, there yet remained the
more important matter of priority. De
Forest, the plaintiff, claimed that he had

the United
WHEN entered
the
States

it was necessary to produce extremely sensitive receivers for short wavelengths, and that tube

war, the fact that

the circuit drawing, was the notary's ordinary handwriting and the highly ornate one
was reserved for special occasions. The

signature.

NECESSITY THE MOTHER OF
INVENTION

willing to

buy

his invention while the patent was opposed
or until he had proven his rights, so he

and then the United States entered the
war.
Armstrong's reputation was already
established, so when he offered his services
to the government, he was given the rank

and sent overseas as head of
Radio Communication. His was the most

of captain

capacity would prove a bar to a straightforward solution of the problem, was not
known in this country. As a result, no
attention was paid to the capacity in the
type of the vacuum tube whichwas adopted,
and while it met the requirements of the
lower frequencies admirably, it was impossible to use it effectively for the frequencies of importance in the directionfinding service.

During the early part of 1918, through
the courtesy and energy of General Ferrie
and his staff, the Americans were supplied
with

apparatus of

French manufacture.
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It was apparent, however, that this source
of supply could not be a permanent one and
a solution of the problem became essential.

After much experimenting, the superheterodyne was made for direction finding.
It
was Armstrong's first invention born
of bitter need; the regenerative circuit had
been the result of an amateur wireless
The superoperator's love of his work.

was

heterodyne

wireless

this

operator's

reaction to necessity.

Harry
sergeant

"The

who was Armstrong's

Houck,
in

tells this

France,

first

story:

super-heterodyne

veloped under shell

was

They (Big

fire.

de-

Ber-

and every few
minutes another terrible explosion would
shake our laboratory and add zest to our
had been working under
experiments.
thas) were

bombing

Paris

I

a captain by. the name of Armstrong for
the past three months, and, while we
conducted our research to the tune of

exploding shells, I chatted with a mechanic
about what a fine, straightforward chap
this Armstrong was.
'"You know who he is?', the mechanic
asked.

"Then

for the first time, 1 learned that
superior officer was the Armstrong of
regenerative circuit fame, the man who had

my

been
old.

my
1

secret idol since

I

was twelve years

which was an exciting chapter in the story
the American Expeditionary Forces.
Captures that formerly would have been
outstanding events became such regular

we ceased

to

THE PHANTOM ZEPPELIN

I

"The

first

set

men

in

his pilot returned to the hangar, that they
learned the "invisible airship" was "Big

Bertha" bombing

Paris.

After the Armistice, American headquarters were moved to Spa, Belgium, to a

Chevalier of the Legion of Honor, but he
continued with unabated zeal to head the
radio branch of the A.E.F.
Part of his
duties brought him in contact with airplane
radio.
He had to go up in the American
planes that he might intercept the German
messages which were sent between their

house formerly occupied by Von HindenTo keep in touch with the outside
burg.

and

their

ground -stations.
On one occasion while Major Armstrong
was up in the air, cruising around Paris,
he and his pilot were startled by the sight
of exploding shells dropping on the city
below them. He was not equipped for
Zeppelins

he tried to locate the Zeppelins so that he could inform the American
gunners below of their exact location.
In vain he and the pilot sought some clue
as to the whereabouts of the enemy maaerial battle so

chines.

"Those smart Germans must have made
an invisible airship," the pilot said.

I

the

was wreaking more

Armstrong became Major
CAPTAIN
Armstrong, and he was made a

could not believe that this

reassured by
laboratory before

invisible airship

Buildings toppled, sirens
whistled, shells exploded, and the Major
could find no trace of the death-dealing
It was not until Armstrong and
"ship".

comment

on them."

unassuming Captain Armstrong was
the famous man about whose inventions
had read so much.
had to
be

The

and more havoc.

of

occurrences that
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the

world,
station

set

Major Armstrong

the cellar.
He
set out of the parts of a
in

damaged
new Spa

The very day

outfits.

station

was

a

up

radio

made a workable
number of small

in order,

that the

was

it

in-

augurated by a message from the radio
operator in Paris who explained that a
cable for the
if

Major had

he so desired,

by

radio.

just arrived,

and

could be transmitted
gist of the news was that

The

the De Forest
the legal fight in

it

had reopened
York.
three thousand miles

interests

New

Armstrong was
from home and his

life's

work was

at stake.

He

reached home as soon as possible and
resumed the long-fought battle. It dragged
on until March, 1922, when a verdict in
Armstrong's favor was at last handed down.
Since then there have been additional
between the
legal
engagements
holders of the Armstrong patent and
the De Forest interests.
It is not,
however, within the province of this
article to go into the vagaries of the

was convinced.
we made was a

decisions

I

and

legal points involved.
in court,

During the experiments
with which he proved his

combination of parts from every
type of radio in existence. We used
old German apparatus that had been
captured and sent to us for observation and we picked to pieces some of

case,

he

noticed the phenomena that led to
the discovery of his super-regenerative

circuit.

It

magnified

sound

enormously.

the American products also.

Thus
we gradually evolved our trial set.
We sent it up to the front where it
was an immediate success. From
that time on, we intercepted German

All three of his inventions, Armstrong sold to a large radio and electrical concern.
"
Don't let the thought of money

engross you; throw yourself into
"
your work, he advises. "The best
can
pay you
get is the satisfaction of
a job well done, but society is so

messages without difficulty.
Every
day brought new confirmation of the
power of the super-heterodyne. We
would hear that the Germans expected to attack a certain sector;
we would decode a message from
their air force; we would learn where
they were massing theirforces. Daily
our set performed miracles, each of

arranged that the

man who

has con-

tributed happiness or comforts usually gets financially

rewarded besides.

Money comes tothosewho think little
about the actual earning of the dollars

NORTH, SOUTH, EAST, WEST
Wherever radio has been taken up, the regeneration discoveries
have been incorporated in amateur constructed receivers.
This picture shows an Argentinian amateur operating his
home-made receiver. The gentleman is Mr. D. S. P. Acuna,
one of the best known of Argentinian radio enthusiasts.

and cents."

Cone Loud S
A Radio

Club of America Paper Which

Tells of the

Development of the Cone

Type Loud Speaker The Requirements
of a Cone to Reproduce Equally theWhole
Audio Frequency Range Where to Look
for Distortion

By

C. L.
President,

Cone diaphragms were used

in

telephones and were sometimes
used in connection with horns as

A

diaphragm

cone was mounted on a paper straw, and reinBobbin motions
forced by silif threads from the straw to its periphery.
as large as one-eighth of an inch were sometimes noticed with this in-

In

The

loud speakers.

FREE EDGE CONE DEVICE

this instance the

of

a

action of the

plunger was to

change the volume of the air in the
sound box and force a high amplitude sound wave from the orifice

strument

into the horn, while the old style
diaphragm changed the volume of

DEVICES

used

sound into

in

the process of converting

electrical

energy cannot

al-

ways be used for the reverse process to
convert electrical energy into sound, that is.
This is especially true in the case of the common
carbon microphone. However, the condenser
microphone, to cite one concrete example, is a
very satisfactory converter of electrical energy
intr CflltnH
th* *>n*r(TY7 1C nnt rnrtciAfrinto
sound, nrr*vlH*H
provided the energy is not considerable.
If an attempt be made with this device
to obtain the same amplitude of sound as the
original input (into the transmitter of a broadcasting station, for example), an electrical rupture will occur. This is due to the low efficiency

of the device, and to the low insulation resistance
made necessary by the very close spacing of the

opposite plates of the' condenser microphone.
The conversion efficiency of these devices is

very low, the electrical output being very small.
Certain types of microphones (better styled
"pickups") may be reversed, providing the amplitude is already within the working limits.
For the true conversion of sound into electrical
energy, or vice versa, three conditions are
First, we must provide a surface in
necessary.
the wave front of the sound wave which will

move in accordance with the sound wave; second,
adapt this surface to actuate or control an electric or magnetic field; third, arrange the field
so it can be utilized for the production of the
necessary voice currents.
The construction of the

field

and

its

associated

circuit presents but a small problem, while the
construction of the moving surface and its sup-

ports

A

presents

many mechanical

disc, secured at its edge, as in the

difficulties.

form of the

box by flexing. The usual
sound box resonance were present,
and the addition of the horn added certain resonair

in

the sound

difficulties of

ant periods.

\A UCH time and effort have been applied to
1*1 th*
r\f horn
Vinrn loud
Inn/t crwiilmrc for
fnt*
the H*\/*li^rm*nf
development of
speakers
phonograph and radio purposes. Horns of
small size have been made which cover only a
small portion of the frequency range.

A

horn,

music successfully, should cover a
frequency range of 50 cycles to 6000 or 8000
This can be partially accomplished by
cycles.
a horn of large size, i. e., 6 or 8 feet in diameter
and of about the same length. Horns of smaller
size generally cover the upper range or the middle
range, and depend upon internal resonance to
develop the lower notes.
In order to approximate a reasonable range,
several horns can sometimes be used in combination.
One horn would be designed for the
upper range while one or two horns would be
designed to cover the middle and lower ranges.
The results obtained from devices of this kind
have been only partially satisfactory, as a great
many resonant periods occur, which tend to
accentuate or blur certain tones.
The conical diaphragm, when used in telephone sound boxes, presented different problems
than when it was freely exposed to the surroundto reproduce

Hopkins made
by evolving a

a large step in this
practical conical diaof sufficient size to produce a sound

phragm
wave of magnitude comparable

to the original

present day telephone, has the disadvantages of
stresses in the metal permitting the center portion to deflect a relatively large amount while

This was
sound, without the use of a horn.
Large
successfully used with a phonograph.
diaphragms of this character will produce a

the edge is stationary.
This gives rise to mechanical period in the diaphragm itself, which is
ultimately imparted to the associated electrical

sound wave of magnitude of a normal speaking
To
voice with a small amplitude of motion.
produce the same magnitude of sound with a
small diaphragm and horn, requires a much
larger amplitude of motion and higher amplitude
sound wave in the sound box. This high amplitude sound wave is passed out through the
narrow neck-like opening of the horn and ex-

system.

In the

development of the telephone it
it would
be desirous to

became evident that

have the surface of the diaphragm move integrally from its center to its edge, so a diaphragm of conical shape was resorted to.
The conical shape gives extreme rigidity to
axial motion and provides a surface which
moves as a plunger, and which is of small weight.

panded along
increases, the

It

Occurs

FARRAND

Farrand Mfg. Co.,

Inc.

mately the same amplitude as the wave produced
by the large diaphragm.

The author, while searching for a suitable
loud speaker in connection with talking picture
work and wireless telephone systems, and wishing to avoid the distortion of the horn, happened
upon the Hopkins conical diaphragm, and comwith suitable actuating electrical teleThe advantages of a diaphragm of this type for use as a loud speaker
were investigated and developed. A conical
diaphragm can be constructed so that it moves
substantially as a plunger at sound frequencies.
By so moving, it acts upon a large area and
volume of air, and produces a high power sound
wave of large amplitude, with slight motion.
It may be generally stated that the cone moves
bined

it

phone mechanisms.

1

THE REQUIREMENTS OF A GOOD HORN

ing air.
direction

When

its

walls and, as the area constantly

amplitude of the wave decreases

and ultimately passes to

free

air at

approxi-

as a plunger at sound frequency.
This, however,
is not exactly the case.
A cone of a given size
will move as a plunger only if the frequency is

As the frequency is increased,
the outer portion of the cone will tend to remain
stationary, and, at extremely high frequencies,
only the inner portion of the cone will move.
sufficiently low.

If a cone is built several feet in diameter, the
center portion of the cone will act at the higher
frequencies, around 3000 to 5000 cycles, while,
as the frequency is lowered, the active area of
the cone will progressively increase. That is,

at the lower tones, a larger portion of the cone
will function.
It was noticed in the use of larger

cones that there was a greater tendency to reproduce the lower frequencies, or bass notes, and
it seemed that there was a relation between the
diameter of the cone and the length of the wave.
It is not unreasonable to expect that a lo-foot
sound wave can be better produced by a plunger
which approximates that diameter than by one
only a small fraction of that size. Such a diaphragm may be likened to an antenna, and acts
as a radiator.

With

suitable proportion,

it

may

approach an aperiodic radiator. By reducing
the mass of the diaphragm and the elasticity of
the suspension, and disassociating it from other
mechanical portions of the system, it will apIt
proach the true conditions of aperiodicity.
essential that the associated telephone movement does not upset this condition by having
undue mass or elasticity. The mass and elasticity should be so proportioned that they do not
appreciably reduce the natural damping of the
diaphragm. A diaphragm of this character has
is

an extremely large resistance to motion, which
is due to the actual production of sound waves,
and corresponds to the radiation resistance of an
antenna system.
The relation between the size of the cone and
the length of the sound wave corresponds somewhat to the relation between the size of the
antenna and the length of the wave to be pro-
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duced, that is, for efficient radiation, it is desirable to have an antenna length which is an
appreciable fraction of the maximum wavelength
to be radiated from the antenna system.

used there during the spring of 1922 with excellent results.
Unfortunately the receiving equipment at that time did not permit the broadcast
listener to appreciate the quality of transmisreceiver utilizing a practically dis-

sion.

THE MOVING COIL SYSTEM

"THE
*

moving

purpose

of

coil

is

telephone

producing

a

ideal

for the

highly damped
can be made very

mass of the coil
and the elasticity is only that of the diaphragm, which is extremely small.
The next in choice is the balanced armature
radiator, as the

low,

A

tortionless amplifier and Phonetron loud speaker
installed in the office of John V. L. Hogan in

was

New York

Tests were made between this
City.
receiving station and wjz of Newark, and various
comparisons of pickups and loud speakers were

The

made.

of the

amplifier used in connection with
a resistance-coupled audiofrequency amplifier wherein only the alternating
potential of the plate is supplied to the succeeding grid by means of a balancing battery,

generally satisfactory.

which balances the d. c. potential of the plate.
This circuit is shown in Fig. 2. This amplifier,
believe, is due to Arnold of the Western Electric

The latter generally requires a
telephone.
reduction lever to reduce the amplitude motion
armature to a lower motion for application to the apex of the conical diaphragm.
A
reduction ratio between 0.8 and 0.4 to i.o is

The moving

coil

purposes.
a photograph of one of the original
i shows its constructional
The conical diaphragm was supported
is

Phonetrons, while Fig.
details.

edge by two clamping rings. To these
two clamping rings, and located on the axis of
the cone, was secured an electro-magnet, by

at

its

means

of a

spider-like

The electromade of cast iron
Norway iron, and

support.

magnet was

pot-like in shape,
or steel with a central core of

provided with a field winding of No. 18 B. & S.
wire (suitable for 6-volt operation), and thus
produced a uni-directional annular field. A
cylindrical bobbin of hard rubber was supported
from the apex of the cone so as to move freely
in the annular field without touching the metal
This bobbin was
portions of the magnet.

wound with

o.oo2-inch diameter enameled wire,
about 4500 turns, for use directly in the plate
circuit of a vacuum tube.
Fewer turns, to-

gether with a transformer, were sometimes used.
of the cone was stiffened by means of

The apex

thin conical metal reinforcements.

as a pickup, the construction

was

When

used

The

similar.

Phonetron pickups were installed in the original
wjz station in Newark, New Jersey, and were
t .Clamp

Speaker Unit

It is very
satisfactory for experimental purposes where it is desired to have distortionless amplification of all sound frequencies.
Four resistance-coupled stages will give an
amplification equivalent to about two stages of
efficient transformer coupling.
The new Radio
Corporation and Cunningham power tubes, ux
and ex 12, are satisfactory for this type ampli1

The purpose

of making the resistance of
stages larger is to decrease the operating
voltage on the tube and to permit a smaller
balancing battery which balances the operating

fier.

the

first

voltage of the tube to be used.

I

construction
of the Phonetron,
shown
at
the
other lower corner of this page,
is

made
this

An

amplifier

amplify from zero cycles to
25,000 cycles without distortion, there being no
of this kind

will

reactance, either capacitative or inductive, to
introduce a frequency function.
Figs. 4 and 6
are photographs of a battery balanced amplifier
of this type built for laboratory purposes.

CHOOSING PAPER FOR A CONE

IN THE development of
'
many different types

the cone, or substituting light flexible paper or
other material, and castellating the paper edge,
were tried. Where heavy paper was used, the

above experiments improved the results, and
were manifested by an increased clarity of treble.
Complete freedom of the edge was obtained by
suspension of the cone on silk thread. The photograph at the top of page 5 14 is of the free cone
device. The cone was mounted on a paper straw,
and reinforced by silk threads from the straw to
its
On one end of the straw was
periphery.
mounted a bobbin which floated in the annular
produced by the electro-magnet. The
complete assembly was supported by threads.
There was nothing to retard the axial motion
of the bobbin; it floated freely in the sound
wave, and motions as large as jth of an inch were
sometimes noticed when used.
As this was done, it was found that the edge
of the cone, due to the slowness of curvature,
was not inclined to move integrally with the rest
This was overcome by making a
of the cone.
circular trough-like portion at the edge, which
reinforced it, and retained the circular form of
field

A method nearly as effective is to
reverse a small portion of the cone at the edge,
making a V shape trough instead of the circular
the cone.

The advantages of freeing the edge of
trough.
the cone are so slight that operation can be
equaled by suitable proportion, while the
mechanical advantage of a supporting ring at
The outer
the edge of the paper are apparent.
portion of the cone can be conveniently turned
inward and the mass of the supporting rings and
its supports materially reduced without affecting

the cone loud speaker,
of construction were

Various materials, including hard rubber,
celluloid, wood, metals, paper, etc., were tried
tried.

for the cone.

Experiments were conducted to determine the
of these losses and to lessen them.
Sandpapering an annular portion at the edge of

amount

A fibrous

paper, not highly calendered, operates satisfactorily, and presents a good
commercial solution. The thickness of the
paper should be approximately one mil (.001")
for each inch of diameter, providing a soft finish

clear

by

diagram

its

operation.

Fig.

5

speaker

tional

from the cone shape, and undue stress
will be set up in the paper, which will give rise to
The proporrattles, due to "tin-can" actions.
tion of the altitude of the cone to its base can
be gauged by the angle of the side of the cone to
its axis.
This should range between 30 degrees
and 60 degrees. These values are approximate,
and depend upon the size of the cone, and may be
deviated from without affecting operation to
any large extent.
The freedom of movement, of course, is

of

pieces

In

1921, a

FIG.

of

field.

ical

wood cemented

3

mov-

coil

diaphragm,

was developed. It
was known as the
Phonetron

2

The cone

feet in diameter,

system,
with a large coning

Votentiometer

FIG.

form.

same
i, and

is

to depart

experimental

substantially the

magnetic

the circuit diagram of the resistance-coupled amplifier used in a
New York City location to pick up the signals from the old w j z at Newark when comparisons of pickups and loud speakers were made in 1922
is

is

was about four

hindered somewhat by the flexing of the paper
This flexing involves a loss of power
which can be compared to hysteretic losses.

This

in

built

The

as that of

consists of
the Phonetron, shown in Fig.
a floating coil supported from the apex of the
cone and which floats in the annular, uni-direc-

at the edge.

3 V

shows a photograph of a large cone

mechanism

used; the thickness should be less if the
is hard finish.
The harder the finish of
the paper, the greater will be found the tendency

Ring

FIG.

'or

Company.

paper
paper

The

Spider Supports

work was

I

system, with a large conical
diaphragm, was developed commercially by the
author in the form of the Phonetron of 1921,
and used for both loud speaker and pickup
Fig. 3

this early

515

of this model
and was made

together.

The

RADIO BROADCAST
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voltage, which will lower the impedance of the
tube and affect a greater transfer of the lower

frequencies (when used with a transformer of
given inductance), and will also permit the increased amplitude of the lower tones to be passed
without distortion.

FIG.

4

A

battery balanced amplifier as used in the experiments between New York
and wjz of Newark in 1922. It is a resistance-coupled affair wherein only
the alternating potential of the plate is supplied to the succeeding grid by
means of a balancing battery, which balances the d.c. potential of the plate

periphery of the cone was cemented to a ring of
in turn was cemented to a square
plywood board. The action of this device, as in
the case of the Phonetron cone speaker, is as

The armature

coil is

drawn inward

to-

magnet when the voice current
is in one direction, and forced outward from the
magnet when the voice current reverses to the
ward the

field

In this way, the force is
opposite direction.
applied between the apex of the cone and the

heavy magnet pot without a system of mechani-

the

loud

speaker,

being

FIG.

A

large
built
in

5

cone

speaker
experimental

form.
Its mechanism is
not unlike that of the
Phonetron shown on the

previous

page.

The

cone of this model was
about four feet in diameter

the device which

produces the sound, is generally blamed for all
the deficiences of the receiving system, including those
batteries,

due to poor receiver, vacuum tubes,
and at times, even the deficiencies of

the broadcasting.
The better grade of receiver of to-day contains
good audio transformers and is capable of pro-

ducing good quality music with sufficient bass.
It is, however, necessary that the batteries have
voltage to supply sufficient power to the
tubes.
It is also necessary that the

The tuning

of a receiver should not

human

ear to respond more readily to louder
In practically all radio reception of today, the magnitude of the treble is greater than
the bass.
This must not, however, be confused

cal levers.

The

the treble.

change the tonal characteristics of the reception
excepting that there is, however, a. tendency of
sounds.

canvas which

follows:

Super-heterodynes and sets of tuned radio
frequency type utilizing regeneration have a
tendency to change the tonal characteristics of
the music or speech, when tuned.
As the receiver is tuned to the maximum volume, an accentuation of the bass will be observed. This
may cause all tones to become somewhat drumlike in nature with, at times, a
complete loss of

smooth these "rough edges" of the sound and
give a more pleasing tone; this deceives the listener into believing that the more faithful
speaker is faulty, whereas the facts are that the
speaker is faithfully reproducing the voice which
has been distorted by the vacuum tubes.
This
condition can be improved by an increase of plate

with the accentuation of bass due to regeneration as referred to above, when a partial or
complete loss of treble occurs at the tuning point
of maximum volume.
A good receiver and
speaker will reproduce throughout its tuning
range the true relative value of bass and treble,
the reduced bass on either side of the peak tuning point being due to the failure of the ear to
notice the bass until it is sufficiently loud.
The
intensity of treble will not lessen at the tuning
point of maximum volume, but the bass will

sound louder.

FIG.

Below

is

amplifier

6

shown another view of the balanced
shown at the top of this page, and
schematically in Fig. 2

vacuum
vacuum

tubes have sufficient power capacity, i. e., sufficient filament emission and normal filament bril-

The type uv-2oi-.\ and C-JOI-A tubes,
liancy.
when new and used with a go-volt B battery,
have

sufficient emission and, therefore, power ca
pacity, to permit faithful reproduction at only
very moderate intensity.
However, when the

volume is increased with this combination, an
accentuation of harmonics occurs, which are evidenced in a faithful speaker by nasal or rattling
tones.

An

unfaithful reproducer will, however,

A

FRENCH AMATEUR SHORT WAVE
STATION

Owned by La

T. S. F.

Modcrne, a Parisian
radio magazine.
Its call is SAE and when
this station was erected, was using 1764-1499
kc.
(180-200 meters). This view shows the

antenna and counterpoise
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A Special Section

of Sixteen Pages, Devoted to a Presentation of the Advances in Complete
Radio Receivers, Parts for the Set Constructor, and Accessories Which Can be Well Applied
to Radio Sets Old and New,
Together with an Article on How to Select Your 1927 Receiver.

Bringing the Radio Shows to the (Country
^1 P^HE offerings of the radio
A.

industry to the public for
the 1927 season represent the soundest progress in
the technical advancement of the art and the most

convenience and beauty of
improvement
radio equipment of any year in the history of the industry.
Visitors to the radio shows will marvel at the great
simplisubstantial

fication

in

and refinement which

evidenced in the products
of practically every manufacturer. To record this progress in lasting form, we devote this special section of the
is

Prepared so far in advance, it is necessarily
we are grateful for the hearty cooperation
but
incomplete
of the industry which has made it possible.
magazine.

While no printed description can hope to convey the
show to its readers with the vividness of an actual visit to
any one of the many shows to be held in all sections of
the country during the next few months, we present the
high lights of all the shows in a manner to be helpful to

the set buyer.

The

special section

which follows

is

an

interpretative summary, not a catalog, of the progress of
the art, as recorded by the show exhibits.

The two

outstanding shows will naturally be those held
at our two largest cities
the Third Annual Radio World's

Madison Square Garden, New York City, September 13th to 18th and the Fifth Annual Chicago Radio

Fair, at

Show, Coliseum, October 11 -17th, but enthusiasts in all
sections of the country will be favored by comprehensive
radio shows.
The various show managements have so

Radio Show, September 15-18; Boston Radio Exposition,
Mechanics Building, September 27-October 2; Third Annual Brooklyn Radio Exposition, 23rd Regiment Armory,
October 30-November 6; Cleveland Radio Industries
Exposition, Public Auditorium, September 20-26; Detroit Radio Show, Convention Hall, October 25-31;
Second Annual Indianapolis Radio Exposition, State Fair
Grounds, October 25-30; Los Angeles Radio Exposition,
Ambassador Auditorium, September 5-11; Fourth Wis-

consin Radio Exposition, Auditorium, Milwaukee, September 25-29; Northwest Radio Exposition, Kenwood

Coliseum, September 27-October 2; Pittsburgh Radio
Show, October 4-9; Pacific Northwest Radio Exposition,
Public Auditorium, Portland, Oregon, September 20-25;
Rochester Radio Show, Convention Hall, October 11-16;

Second Southwest National Radio Show, New Coliseum,
St. Louis, October 18-23; Pacific Radio
Exposition, Civic
Auditorium, San Francisco, August 21-28; Sioux Falls
Radio Show, Coliseum, October 26-29; Omaha Radio
Show, Auditorium, September 6-11.
It will be noted in the pages which follow that radio
has at last progressed to the stage where each step forward is no longer heralded by a fanfare of excessive
exaggeration. We now enter upon an era of sound improvement and steady refinement; the day of the revolu-

arranged their schedules that all the prominent manufacturers are enabled to ship their New York exhibits to

is a
thing of the past. In our summary
presented at the radio shows, we describe the
general trend of improvements which the show visitor
will observe and how these
improvements make for his

each of the important shows

greatly increased enjoyment of radio broadcast reception.

iri

the country, assuring rep-

resentative expositions in nearly a score of cities.
The principal shows scheduled are as follows:

Akron

tionary advance

of what

is

THE EDITOR.

What* s

New

at the

A Pre'View of the New Receivers, Showing How
While Not Radically Different in
Fundamental Circuit, Has Been Qreatly 1m.'
the

Radio

Set,

proved in a Hundred

Important

Little,

BY EDGAR H. FELIX
ceivers, there

is adequate space
every element necessary
to the operation of the set.
The engineer, visiting the
radio shows, will sigh with
relief at the disappearance of

for

the

BEAUTY A^D UTILITT COMBINED

ning of each season.
1927
ushers in design improvements

The new Bosch "Cruiser"
This

setting.

is

a

receiver, displayed in an unusual domestic
two-control model u>ith concentric fjnob /or one-

hand manipulation and

the

typifies

sort of receiver offered the

instead of discoveries in circuit
design which are claimed to be
millenial.
The industry has

1927 purchaser

N

*O

MATTER

what

special fea-

receivers

which,

have been designed to

fit

listener,

who uses

his radio

and pleasure
gives him, will appreciate particularly
the improvements in fidelity of reproducit

by better audio coupling
methods, shielding and power tubes, the
flexible volume controls which do not inattained

troduce distortion, the

many

convenient

and dual-tuning control receivers
and the better power supply devices which
reduce _his maintenance duties to a minisingle-

mum.
The long

distance enthusiast will find

requirements met by a large selection of
highly sensitive and selective receivers
with as many as four stages of radiohis

frequency amplification, so precisely synchronized that single- and dual-control is
feasible.

In deference to the lady of the house,
manufacturers have incorporated significant advances in ease of control, beauty of
appearance and simplicity of maintenance.
Several makers are showing receivers having a single tuning control with an illuminated indicator, calibrated by stations or
wavelengths, taking the guesswork and
uncertainty out of tuning. She will also
be pleased with the advances made in ap-

pearance, not only of the set cabinet itself,
but in the complete sweep which has been

made

B
and

of unsightly accessories, such as

batteries, storage batteries, chargers,

loud

speakers.

In

the

making

its

product

attainment of the impossible by a mere rearrangement of parts in new combinations.

his

for the musical entertainment

tion

to

apparently,
particular

will

needs.

The broadcast

down

find

he

seek,

finally settled

a better performer by painstaking design
and workmanship rather than seeking the

tures the visitor to the radio

show may

circuit"

"revolutionary

fairy tales which, in past years,
have circulated at the begin-

better

grade

re-

RECEIVER DESIGN AND WORKMANSHIP HAVE
IMPROVED

*~THE
*

technical expert finds the 1927 re-

ceiver

a

real

advance

in

refinement

of design and workmanship.
Thoroughly
shielded radio-frequency stages improve
Preselectivity and stabilize operation.
cisely calibrated radio-frequency tuning re-

presents a degree of precision manufacture
entirely new to the industry.
Adequate

power tubes with a choice of effective
coupling methods between stages have

the most striking, if not the most important
tendency of the season. Although the
future predominance of the single-control
is by no means established,
many
manufacturers are building at least one
model of that kind. A few which have
come to our attention are the Ail-American,
Apex, Atwater Kent, Bosch, Cardinola,

receiver

Chelsea, Crosley, A. C. Dayton, Diva, Distantone, Elkay, Federal, Freed-Eisemann,
Ferguson, Franklin, Garod, Hunt, Inter-

Kodel,

national,

Roister,
Magnatone,
Mazda, Melodyne, Metro,
Midwest, Mohawk, Morton, Murad, Okay,

Magnavox,

Penna,

Operadio,

Radiola,

Priess,

Perlesz,

Ray

Pfanstiehl,

Rodgers,
Showers, Simplex, Splitdorf, Shamrock,
and
Stewart-Warner,
United,
Wilcox,
Windsor.
Prom the foregoing, one should not conclude that these single-control sets predominate at the shows. In fact, it is probable that there are more two-control receivers than one-control being offered to
Isler,

Having two hands, the user is
expected to be able to manipulate both controls simultaneously and in synchrony.
In
so doing, these manufacturers contend,
they obtain greater efficiency because the
the public.

radio-frequency circuits are thereby more
accurately tuned than they would be if
operated by a single control. Stromberg-

provided the 1927 purchaser with audiofrequency amplification of remarkable

Carlson,

and flexibility. Loud speakers,
combined in self-contained sets, are greatly
improved and contrast pleas-

shielded radio-frequency receivers, is concentrating its output upon two-control re-

fidelity

instance,

the

manufacture

of

for

quantity

pioneers

in

multi-stage,

ingly with the cramped, inadequately small sound projectors of earlier vintages.
So much for generalities as

the year's improvements.
will consider the products
of various manufacturers and
to

We

how they have

incorporated
these and other improvements.
regret that mention of

We

many

meritorious products

is

omitted

because
data was not received in time to
be incorporated in this article.
necessarily

Single
ceivers

tuning-control
are considered

only because

they

refirst

represent

THE PFANSTIEHL MODEL 2O
An

excellent

wavelengths.
simplicity

calibrated directly in
receiver,
single-dial
dial is illuminated from the rear.
Utter

The

marks

this

handsome model.

Price $125.

OCTOBER,

1926

WHAT'S NEW AT THE RADIO SHOWS

FIVE

NEW
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RECEIVERS

The

interesting looking receiver at the upper
left is the new Dunn, with three controls easily
grasped as one and space for marking in
stations; below it the Kodel "Unitrol, with
main control tuning all circuits and verniers
on either side for more accurate tuning; immediately above is the Magnavox calibrated to

wavelengths and with the new Magnavox loud
speaker fitting neatly atop the cabinet; a reminder of crystal set days is shown in the
Kodel crystal set,
while
right,
the fine looking cabinet model at the
right is the Workrite

upper

neutrodyne

with

ample cabinet space
for

all

essential ac-

MODELS OF DUAL CONTROL SETS
The

long, narrow receiver with the two controls
the center left is the Valley; below it the
two-control Gilfillan neutrodyne; at the bottom
left is the six-tube Bosworth, with two knurled
knob controls which may manipulated by two
The Fada receiving set
fingers of one hand.
above utilizes four stages of radio-frequency amplification, permitting of loop operation, while careful shielding reduces inter-stage effects to a minimum

at

BE

:,:
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SOME SETS OF THE 1926-1927 SEASON
Four shielded stages of radio frequency amplification make the FrecdEisemann receiver, at the upper left, sufficiently sensitive for loop pickup; the Apex, below it, has its tuning control calibrated in wavelengths
for the benefit of unskilful operators; the Crosley three-control set

is

handsome cabinet with ample battery compartment space;
note the well built Grebe Syncrophase, which may be operated as a singleor three-control set at the will of the operatoi below it is the new Atwater
Kent single-control with resistance-coupled amplification; the A-C Dayton, just below it, has two controls for rough tuning and two additional
mounted

in a

;

for ultra-fine

adjustment

COMPACT AND INTERESTING RECEIVERS
Everything

fits in

the Blair

console,

including charger,
storage battery, eliminator
or B batteries and its three
knurled
adjacent
closely
controls can be manipulated
with one hand; the simple
and neat set to its right,
above, is the new StewartWarner; below is the Argus,
with voltmeter to assure
operation of tubes to best

advantage

J

OCTOBER,
receivers

Bosworth.

Bosch,

Bremer-Tully, Case,
Stewart-Warner, Valley, Work-

Gilfillan,

and the A-C Dayton, the

side

latter

em-

lem

Other

Still

they arc
Distortion sometimes creeps in so
gradually that the regular user is not aware
used.

change in quality. Many manufacturhave incorporated voltmeters in their
sets or have provided pin jacks so that voltmeters can be installed easily at the option
of the purchaser.
These meters enable
the set user to maintain his tube filaments
of

re-

so

ers

others are equipped with

frictionally coupled or closely spaced controls so that they may be used singly or in
unison at the will of the operator.
Included in these two groups are models from

at the proper voltage.

An

Bosch, Bosworth, Dunn, Grebe, Radiola,

A

tube on the

NOTHER

feature which distinguishes
these various single-control receivers
is the method used in
calibrating the indicator.
Some are so accurately built that
the tuning dial is marked, by the maker, in
*

wavelengths or even by the call letters of
the principal stations.
Others have drums
upon which the user himself indicates the
stations,

when the

receiver

is

installed in

permanent location. Still others are
marked in arbitrary units, such as to 100.
its

I

a great advantage to the
novice to be able to set the receiver to a
desired wavelength, according to dial mark-

Obviously

it

is

This feature has been incorporated
the products of the Apex, Bosch, Fada,
Freed-Eisemann, Kolster, Magnavox, Pfan-

ings.
in

Priess, Shamrock, Stewart Warner,
and a number of others.
stiehl,

The

interesting

receiving set

may

be divided into

feature

of

the

Freed-

Eisemann receiver is a switching mechanism
by which the plate voltage applied to each

and others.

THE GRAND CALIBRATED DIAL

different

suffer a gradual fall in voltage as

expertly calibrated under laboratory conditions that no compensating adjustments
are needed.

deliver

under different load conditions,
making it difficult to be certain of the voltB, and C batteries likewise
age applied.

are represented several deconvenience and perfection in
Some sets have a single master
design.
control, combined with extra compensating
controls to take care of slight variations in

made with such accuracy and

devices

power

voltages

of

the calibration of the circuits.

is

socket

Among them

ceivers are

vacuum tubes. This probaggravated by the fact that many

applied to the

ploying two additional controls, used only
when very precise tuning is attempted.
All single-control receivers are not alike.
grees

521

and plate potentials. No matter how skillfully a manufacturer makes his set, its tone
output in the hands of the user is not good
unless the proper A, B, and C voltages are

others making two conare Ail-American, Argus,

Among

ceivers.
trol

WHAT'S NEW AT THE RADIO SHOWS
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THE FRESHMAN MASTERPIECE CONSOLE
MODEL
Freshman continues his three-control receiver,
thus helping to maintain the proportion of threecontrol to the other types.
A built-in speaker
is a feature of this
moderately priced set
three parts, (i) The radio-frequency amplifier, (2) the detector circuit and (3) the

audio-frequency amplifier. The engineers
designing 1927 products have given considerable attention to the importance of
properly dividing the work among these

set

may

well as that of the

be read instantly, as

A

battery at its terminals
(giving warning that the battery needs recharging), at the filament terminals (permitting the prolongation of tube life to the

maximum by the use of correct voltage)
and the various C battery voltages in the
audio amplifier.
The Radiola super-heterodyne loop receiver has been long established in the
field, but with 1927 come several worthy
competitors.

By

successfully coupling four

three departments of the receiver.
To accomplish this, many have completely
shielded each tube circuit so that it would
not affect its neighbor in doing its work.

By using several stages of radio-frequency
amplification, sufficient energy is delivered
to the detector, even with loop pick-up, to
operate the detector tube without introducing distortion.

Overloading the detector,
listening to near-by, high power stations, or using a long antenna, is avoided by

when

the use of a volume control, reducing the
amplification of one radio-frequency tube.
The functioning of the detector tube has
been aided materially by such design be-

cause the tube no longer must deal altogether with signals of greatly varied
strength.

The audio-frequency channel

also gains

by the new balance of functioning introduced by these methods. An audiofrequency

amplifier,

regardless

of

type,

works with minimum distortion if the tubes
are passing normal plate current.
If the
filament emission
rheostat,

quality

is

reduced by means of a

is

to avoid overloading,

seriously thinned.

a
signal
familiar blasting.

strong

produces

The

the tonal

Likewise, too
the all-too-

use of a volume con-

an early radio-frequency stage, used
for several years in the Radiola superheterodyne, has been adopted by manv
manufacturers this year.
trol in

THE PERLESZ SINGLE-CONTROL
RECEIVER
An unusual

eight-tube new model presented for
this season.
The attractive cabinet contains a
built-in speaker and space for current supply

Another
good

tonal

feature

quality

vacuum tubes with

which

makes

for

is
the operation of
the correct filament

THE CROSLEY 5-75
A new

model

in the

Crosley

line.

Like

many

of

this year's models, the set has a single station
selector, with space for writing in stations heard.
The set has a built-in reproducer and ample room

for batteries.

Price 875.
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been

forward

brought

OCTOBER,

by Ail-American,

A-C Dayton, and Perlesz.
The five-tube receiver which

held the
the field last year finds
strong rivalry from the six-, seven-, and
eight-tube receiver, but there are still a
large number of well established manufacturers, realizing the satisfaction which
the five-tube receivers have given, who
have stuck to their lasts and continued with

dominant place

in

three-contol sets.
They have
improved the appearance of their receivers
and revised the audio-frequency amplififive-tube,

cation system to permit of the use of power
tubes and a better quality of reproduction.
A newcomer in this field is the

Sparks-Withington Company, known in
the automobile accessory field.
Other
manufacturers, presenting C models in
this field,

are

the

Blair,

Freshman, and

Splitdorf.

The

general appearance of receiving sets
undergone marked changes. The
power house, switchboard type of receiver
is
practically a thing of the past.
Neatly
illuminated dials have at last replaced the
"pie plates" of olden days. A few manufacturers have taken to ornate decoration
so that the option of the buyer ranges from
an appearance of utmost simplicity and

has

A SEVEN-TUBE RECEIVER
The Rauland "Lorraine" houses a seven-tube
and loud speaker in its
net and offers adequate space
receiver

ment

of all accessories.

fine

walnut cabi-

for the conceal-

It retails for

word in new-art, fancy
work.
The combination of loud speaker with

dignity to the last

$335

scroll
i

stages of radio-frequency amplification
with a loop receiver, reception down to the
noise level is claimed by several makers
of such sets.
Precision manufacture in the
production of inductances and capacities

set

and the use of

thin-necked horns were used
with high grade receivers.

effective shielding has

made

possible the use of four stages of radio-

is no longer
accompanied by sacrifice of
Earlier attempts
quality of reproduction.
in this direction were all too frequently

made

at the sacrifice of true quality because
small loud speaker openings and cramped,
in

connection

when

frequency amplification, manipulated by
a single or dual control.
Freed-Eisemann,
Bosch, and Priess have brought forward
such models, while Fada has a two-control
receiver with such a powerful radio-fre-

extremely
large volume is attained with the loud
speaker too close to the receiver, have maintained the popularity of the two unit systems, in which the radio receiver and pre-

Three stages of radio-

liminary audio-frequency amplification is
incorporated in one unit and the loud

quency

amplifier.

frequency with single-control tuning has

Microphonic

effects,

SIMPLICITY

AND BEAUTY

Ferguson receiver is simply a matter
of setting the dial to the wavelength of the de-

Tuning

this

sired station.
A volume control varies the output to the wishes of its listeners

speaker and power amplifier in a second.
unit is arranged so it can be
placed sufficiently distant from the first to

The power

subdue microphonic

effects.

The

familiar

Radiola with the type 104 loud speaker is
only one example where this system is employed.

THE MARRIAGE OF RADIO AND THE
PHONOGRAPH

O NOTHER
A

group in the field is the combination phonograph and radio outfit.
Since the audio-frequency end of a receiver,
comprising preliminary and power amplification and high grade sound reproducing
devices, is useful in connection with electric phonographs, it has been a natural

development to have

this

end of the

ceiver serve a double purpose.

We

re-

find

both Brunswick and Victor in comprehensive lines, involving Radiola receivers and
power amplification systems combined with
their

The

A COMPLETELY SHIELDED RECEIVER
new Freed-Kisetnann
"Sop" neutrodyne. Copper shielding is used for radioand detector tubes. The audio stages are shielded in a steel
The set
compartment.

chassis of the

frequency stages

is

loop-operated and uses eight tubes

phonographs.
While the outstanding feature of the
show and the general trend of the industry
is indicated by a consideration of the
higher
priced receivers, the manufacturers have by
no means neglected the needs of those who
wish to make a modest investment. The
improvement in the lower priced merchandise is just as marked as that in the higher
field.
Many of the lower priced sets have
been remarkably improved in appearance
and convenience. Even a most cursory
examination
section of the

.

of

the

illustrations

magazine

will

in

this

bring this fact

forcibly to the reader's attention.

Parts of Real
A Qlance

Over

the Offerings of Manufacturers

Which Are Seen

at the Fall Radio

Improvements for Existing Receivers and a Wealth of Parts for Those

By RICHARD

A

THE

value of mechanical and
precision has become

electrical

appreciated in every
branch of the radio art, parts
built with watchmaker's precision have
become the rule rather than the exception.
The days of touching condenser plates,
transformers which might better be called
low-frequency filters and rheostats with
self-removing resistance windings have
better

The 1927 offerpractically disappeared.
ings of parts manufacturers represent new
standards in accuracy and soundness of
construction and present the experimenter
with opportunity to make the most ad-

vanced type of receiving equipment.
Parts may be considered in two general
groups:
(1)

those which

may

be used for the improve-

ment of

existing receivers, such as trickle chargers,
automatic power supply switches, socket power

The converter automatically
forgotten.
places the battery on charge when the set is
not in use and it also disconnects the chargwhen the charging process is comKodel has brought out a Chargometer which automatically disconnects the
ing device

plete.

charging device when the battery is fully
charged. Another convenience is the Brach
Controlit which permits of the installation
of the storage battery and charger at a
When the set
point remote from the set.
switch is turned on, the charger is disconnected and the B battery circuit automatically switched in. When the set is
switched off, the Brach device turns on the
trickle charger which maintains the A
battery at full charge. The National
lead battery people have brought out a
trickle A charger and battery unit and also
a 2-ampere Tungar outfit.
Willard and Philco present their A

battery trickle charge outfits, having a
constantly visible hydrometer to show the
battery's condition of charge.

elements which go into the receiving set
such as variable condensers, transformers,
dials and a vast array of miscellaneous small parts.

There is a wide range of charging devices
which meet every possible condition with
which the radio user may be faced. For

devices,

amplifier systems,
cabinets; and
(2)

itself,

The performance and convenience

of

existing sets can be greatly improved by the
installation of some of these various new

The

A

battery, for instance, need no longer engage the constant
attention of the broadcast listener and exdevices.

storage

with a device
perimenter
the Apco Full Automatic Converter.
if

he equips

it

like

By

plugging the proper terminal into the light
socket, connecting the storage battery to
another pair of terminals and the filament
supply leads from the set to a third, the storage battery may thereafter be practically

10 volt d. c. available,
those having only
there is the Ward-Leonard Trickle charger.
1

The Unitron

electrolytic charger, offering
three different charging rates, selected by a
switch, is available in styles suitable for

Other
25, 40, and 60 cycle power supply.
excellent chargers are offered under the

name

of France, Kodel, Liberty, Valley, Westinghouse, and numerous others.
In the field of B battery substitutes are

trade

so

many

Valuable

Are Building

New

Sets

LORD

audio-frequency and power
loud speaker and console

supply

Who

Shows

meritorious products that

it

is

quite impossible to so much as list them in
this brief review of what mav be seen at the

shows. They vary from outfits like the
smaller Apco and All-American devices,
with a fixed amplifier output and variable
detector voltage, to the Sterling, with its
three variable outputs for low, intermediate

and high voltage,

sufficient to

power any

standard type of tube, including the ux-2 10
and supplying also two ranges of C battery
voltage, one of 3 to 9 volts and the other of
40 volts. All sorts of intermediate combinations, most of which are equipped with
variable detector voltage, one or more fixed
or variable amplifier voltages, are available
to the user.
The manufacturers making
several models include such popular names
as Acme, Apco, Grigsby-Grunow-Hinds,

Kodel, Majestic, Glenn L. Martin, MayoTimmons, and others too numerous
to mention.
In the field of the chemical rectifier, B
battery substitute devices may be mentioned the Balkite in various models,
delivering 90, 135, or 150 volts maximum,
according to the need of the user, and some
also combined with A battery power
In this field also is the Wilsupply units.
lard storage B battery, combined with
lian,

their previously mentioned A battery unit.
Another device along these lines is thj
Philco, which has enjoyed very wide sale.

For those desiring to construct their

own

B battery substitutes, the necessary chokes
and transformers, or complete kits ready
for assembly, are exhibited

Pacent,

Ward

by Thordarson,
Leonard, Silver-Marshall,

Apco, Acme, and others.
Lest it be concluded from the foregoing
that the

attention

B battery
is

is

a thing of the past,

called to the strides

B battery construction

in

made

the past

in

few

AUTOMATIC DEVICES FOR CONTROLLING THE A BATTERY
Four devices from Apco, Brach, Kodel, and Willard. The Apco arrangement is designed to keep the A battery at maximum charge automatically. The
Brach "Controlit" enables the switch of any set to control automatically the operation of B substitute and battery charger. The Kodel "Radio
Chargometer" is an automatic switch which disconnects the battery when it is fully charged. Price $10. The Willard Power Unit charges the A
battery automatically and also controls B battery charging
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FOR THE HOME CONSTRUCTOR
The Marco illuminated

dial

is

shown above; notice the rotary
contact, which is a feature of
the Frost potentiometer;

the
inductance is self
supporting with primary and
secondary terminals properly

Benjamin

marked

TO REPRODUCE

PHONOGRAPH
RECORDS ON
YOUR RADIO
With the
Bristol

the

aid of the
at

device

you can

left,

reproduce your

phonograph

re-

cords with the radio
set's

amplifier and

loud speaker

NEW

PARTS OF WIDE
ADAPTABILITY

At the top is the Yaxley cord and
plug which instantly connects and
disconnects antenna, ground, and
power supply from the set; below
it

the

Sickles

shielded

radio-

inductance just right
for
the
broadcast frequencies;
below it the Weston pin-jack meter
fitted to a Kadiola
frequency

NEW OFFERINGS TO
No

of the Detroit

BE SEEN

owner
Woodwork's loudspeaker

microphonic

cabinet, because

effects trouble the
it

is

easily placed at a

distance from the set; above

is

the

new

Bruno Unitrol, controlling two condensers
with two adjacent knurled knobs, according to the latest practice and may be
purchased with inductances covering the
broadcast band; at the right, we have the
giant Pacent 36" auditorium volume cone,
capable of handling the output of the
largest amplifiers

OCTOBER,

construction

Better

years.

much
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may, by using a Bristol electric
tone-arm, play phonograph records and use their radio amplify-

in

units

give longer
life and ample current capacity
for economical sets which require
up to 155 volts plate potential.
larger

Some

ing system to reproduce them.
This device performs a function
just the reverse of a

batteries

of these larger

power such receivers for as much
as nine months to even a year
without

Another method of improving
a

Layerbilt
of flat

constructed

battery,
units

THORDARSON

which very long life is promised.
Another concern new to the radio field,

less," for

announcing the

"Tab"

rechargeable

for the chemically inclined who
renew the mix in the battery when

B battery

may

power
and B

S

AMPLIFIER

AND

B

POWER SUPPLY

amplification as well as furnishing A
power for the amplifier tube and also

supplying the radio set itself with the necesThus we have the
sary plate potential.
combination of B battery substitute and

Dejur, and Heath each making three-stage

power amplifier converting the usual receiving set into one capable of delivering
substantial undistorted volume to the loud
These cover a wide price range
speaker.
and furnish B voltage of various ranges,
beginning with the neat Radio Receptor
device and ranging in price up to models
by such experienced makers as Pacent,
Farrand, Timmons, and General Radio.
The last named, for instance, offers three B
battery voltages and one stage of power

units with or without filament rheostats.

amplification, using the ux-iyi tube.

the

first

batch

exhausted.

is

BETTER AUDIO AMPLIFICATION
desiring
THOSE
production from

better

quality of re-

their

receiving sets,

as well as those building new receivers, have
at their disposal a choice of amplifier sys-

by which

tems

attained.

objective may be
those in the resistance

this

Among

amplifier field are the Allen Bradley, Daven,

Some

of these are designed for

the last stage,
installation of a

power tubes

C

battery.
resistance amplifier finds rivalling
various combinations of impedance-

The
it,

and transformer-amplification.
The wellknown Thordarson line includes the essential parts for a high grade,

amplifier,
tention to

while

transformer

Rauland-Lyric

impedance
calls

at-

consisting of one
stage and two impedance
then there is the Na-Ald Tru-

its

NEW LOUD SPEAKERS

having provision for the

in

"trio,"

MENTION

TOtypes

by name the numerous

of loud speakers available to the
public would be almost a hopeless task.
They range in size from the little Tower

cone at a price within range of the most
modest buyer to the Pacent auditorium
volume 36-inch cone. Magnavox has announced a new and neat model, while

Acme, already

well

known

in

this

field,

impedance

has produced a new type cone with a
base so shaped that the cone may be placed
within a cabinet. A newcomer in the
field
is
the Sparton, automobile horn
maker, with several types of free-edge
cones, while the Utah line combines a

detector or

variety of unique shapes and styles for
those preferring something not along the
conventional lines. Owners of receiving

And
stages.
fonic amplifier, a three stage device, built
The
after the design of H. P. Donle.

National Company supplies "Impedaformers" for those desiring to build an
amplifier.
In the field of power amplification are
various units which may be plugged-in the
sets,

first

subjecting

amplifier stage of receiving
its output to one stage of

sets,

NEW

having high grade power amplifiers,

others.

An economy measure and an eschecking the condition of A and B
batteries are various meters manufactured
by Weston, Roller Smith, Hoyt, and Jewell.
The first concern is exhibiting a dual range
voltmeter with pin jacks, provision for the
installation of which is made on such
sential in

known manufactured sets as the
Radiola super-heterodyne and some of the

well

receivers in the Bosch line.

The set constructor who has examined
some of the latest manufactured receiving
is likely to feel that he can no longer
hope to make a radio receiver which
approaches the precision and quality of
some of the more expensive manufactured
Of course, this cannot be literally
sets.
true, because every manufactured set had
its hand-made predecessor which served as
a model.
Some parts manufacturers have

sets

gone a long way to help the constructor in
making a receiver at least comparable to
some of the better manufactured sets.
SPECIAL

NEW

PARTS FOR THE SET BUILDER

Alden localized control gang confor example, offer the convenience of one control for two, three
or four tuned circuits. The condenser

THE
densers,

mounted parallel instead of at
right angles to the panel and are separately

shafts are

controlled

knobs,

all

by closely adjacent, knurled
of which may be moved simul-

taneously with the aid of two fingers of one
hand, or separately at the will of the user.
The Bruno device, built along the same
lines, controls two condensers and may be
purchased with inductances attached, coverband. The Bruno
ing the broadcast

UNITS FOR SUPPLYING B POWER

Valley B Power, using Raytheon tube; the Balkite Combination Radio Power Unit, which, when connected to the A battery furnishes power both to
and B circuits. It is controlled by the filament switch on the set and is automatic. Price $59.50. Next is the General Radio Power Amplifier and B
Finally, the Ail-American "Constant B" using a Raytheon tube, which sells for $37.50
supply.

The

A

unsightly

ous

tery Company also has a fine new
radio battery, classed as "pitch-

is

to eliminate

partment are exhibited in numerstyles by such makers as
Pooley, Detroit Woodcraft, and

cell

The French Bat-

pile.

is

Console cabinets,
combined with loud speakers and
having an ample battery com-

somewhat on the order of the
Voltaic

set

accessories.

novel advance in the B battery
Carbon
field is the National

Company's

phonograph

adaptor.

The most

renewal.
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NEW
At the

ACCESSORIES FOR THE SET
new Sparton cone

OWNER

loud speaker; below it the Samson
output transformer, which prevents the B potential from flowing through
the loud speaker windings; underneath it is a cutaway illustration of the
Eveready Layerbilt B battery, which gives great capacity in a small
space, inter-cell waste being eliminated; at the bottom left is the Hammarlund variable condenser which combines the advantages of straight
frequency line at the high frequencies and straight capacity line at the
left is

the

low end

TWO NEW RADIO DEVICES
The Air-Gap

socket

eliminates socket losses be-

tween grid and plate terminals by its cutaway
construction: the National Radio A power unit
combines a trickle charger
with an A battery; while
below is the Bodine loop

A BATTERY CHARGER AND

ASSEMBLED KIT
At the

is the Valley charger,
with a meter to show the
rate; below is a Pierceassembled.
The set is
a triple gang condenser

right

equipped
charging
Airo kit
tuned by

in

1926
iiiiiiii

OCTOBER,

1926
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designed so as to enneighboring knurled
gage
knob after the other has been
turned single for more than 10.
It is equipped with a bakelite
shaft, reducing losses occasioned

Although the subject of audiofrequency transformers has already been partly covered in the
section on audio-frequency systems, several manufacturers

by long metallic

transformers,

control

is

the

have already

shafts.

The conventional gang

announced new
involving im-

provement over

con-

densers, controlled from a single
shaft, maintain their sway, fol-

their predecesfor

The Samson model,

sors.

instance, is completely enclosed
in a metal shield, reducing stray

lowing the design of previous

The Ferranti, imported
London, shows a most
promising calibration curve, for
which the user pays a rather
effects.

years.

from

There are a number of innovations in the variable condenser

Considering the innocent
appearance of the variable condenser, it has been subjected to

field.

handsome

price.

the field of small parts,
such as sockets dials, switches,
resistances and rheostats, are
In

rather sensational publicity in
the past two or three years,

THE ELECTRAD LINE OF PARTS

by the discovery of the
phrase "low loss" and then by
first

many

Electrad makes a comprehensive line of small parts which
contribute so much to the efficiency of the home built receiver

the straight-line frequency hys-

By

ingenious improvements.
the Marco illum-

utilizing

inated

dial,

the

ambitious

nounced a compromise between these two
types so that stations are aligned along
the dials in such a way that the relative
congestion of different parts of the broadAnother
cast band is taken into account.
departure in condenser construction is the

THE WARD LEONARD

D.

C.

CHARGER

Furnell which substitutes for flat, interleaving plates, a conical type with a worm
drive for adjustment, covering a range of

360
This year, in which there have
been some very real advances in condenser
design, there is not, however, the fanfare
teria.

of excessive publicity.
One trend is indicated

from minimum to maximum.

ADVANCES

the General
Instrument
Metralign, and Silver-Marshall variable
condensers.
It has been discovered that

FURNELL CONDENSER

shielding

is

General Instrument

shielded radio-frequency unit, offering

condenser

THE INTERESTING

SHIELDING

toward

tendency
THE
the
recognized
in

by the new

IN

coil,

and

just as the straight capacity line condenser

socket in a completely
Silver-Marshall offers a similar outfit in kit form, while Sickles has
produced a radio-frequency transformer

crowded the short wavelength stations too

coil

closely so the straight frequency line condensers spread the long stations too far

thick and

Hammarlund,

apart.

These

manufacturers

have

an-

shielded can.

completely shielded in a can only ij"
3" in diameter, the enclosed
inductance covering the broadcast band
with a condenser of o.ooo35-mfd. capacity.

home

constructor,

rigid

metal

with

template,

homemade

receiver

illuminated

dial.

Carter

and

In

line of jacks,

the

aid

may

of

equip
very

its

his

with a
fine,
the comprehensive
switches,

dials are such interesting

rheostats,

products as

the Dialite, which not only illuminates
the panel but indicates whether the A
battery is on or off, and jack switches permitting of substantial circuit changes

INTERESTING PARTS AND ACCESSORIES EXHIBITED THIS FALL
left is the NaAId Trufonic amplifier, claimed to give extremely faithful reproduction. Next to it is the compact Timmons B
supply which employs the new
Raytheon type BH tube. The
simple and easily installedEkko

At the upper

ground clamp is also pictured.
Below is an inside view of the
Elkon Trickle Charger which
shows its sturdy construction.

The type H audio transformer,
a Dongan product, is supplied

constructors and set
manufacturers.
A feature of
the Jefferson "tube charger"
to set

is

the complete instructions for
the user, on the case
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the

through

adjustment

of

a

detector tube of special characteristics, while Supertron calls atten-

small, inconspicuous, single hole,
mounted switch. Centralab, in
its

extensive

line,

features

tion to its isolantitememberwhicri

the

assures absolute rigidity of
plate
grid and filament in its vacuum
tube.
Ferryman, Ken Rad, and

Modu-plug, which combines a
high resistance volume control

conventional loud

with the

Cleartron show tubes both small
and large with conventional char-

speaker plug. Alden has a line
of sockets and adaptors fitting
every conceivable combination of

acteristics.

This rather abbreviated sketch
what may be seen at the shows
calls attention to
only a few of the
interesting high lights, but it serves

requirements so that any set may
be adapted to the use of any standard tube. A new socket, known as
the "Air Gap" separates by an

of

space the grid and plate terminals, reducing such losses as
might occur there to an absolute

to indicate the year's
progress.
For those who do not wish to
go to the trouble of selecting parts

air

minimum.

Sofruba, as

its

POWER AMPLIFIER AND
This

name

presents a fixed resistor mounted in a glass
tube, claimed to be absolutely impervious
to moisture and weather conditions, in

meet every radio need

for fixed

Electrad presents a line of
variable resistances of low and high reresistances.

sistance,

fixed

units

in

glass

B

CURRENT SUPPLY

Timmons product combines one

stage of

for their receivers, there

power amplification with a B battery eliminator

indicates, attempts to meet the
problem of microphonic tubes by a socket
made of spongy material. Eby has succeeded in applying ingenuity to the socket
problem by designing a new kind of
terminal, making the soldering of bus bar
or wire simple, effective and quick.
Clarostat seems to have the record in variable
resistances, its unit covering from o to
5,000,000 ohms, while their Clarotuner
is a fixed tickler with
regeneration controlled by a similar unit.
Arthur Lynch

sizes to

OCTOBER,

tubes

and

numerous other

made small parts of
wide service to the home set builder.
Finally, in the vacuum tube, we find the
well

new, highly sensitive Radiotron 2oo-A
detector tube, which should appeal to the
fan.
A similar tube is made by Donle-

DX

Bristol.

Raytheon has improved its rectiso widely used in B
battery
substitutes by increasing its
output cato 85 mils, its rating to 200 volts and
pacity

fier

tube

its
voltage regulation so that there is
practically no fluctuation through current
drains ranging from 10 to 85
milliamperes.

Apco harks back

to pre-war days in tube
offering a tube with two

construction by
filaments, thus doubling

Daven makes
resistance

specially

amplifiers.

its

useful

life.

high-mu tubes
Ceco features

for

a

ety of kits which

volts as

its

maximum

a vari-

instance, is a receiver having two stages of
tuned radio-frequency, detector and three

stages

of

trolled

by

resistance

amplification, contwo verniers.
Bruno presents a receiver of one stage of
tuned radio-frequency with a regenerative
detector and three stages of resistancea single dial with

coupled

Silver-Marshall
amplification.
similar outfit, as well as their
"Shielded Six," consisting of three stages
of radio frequency, detector and audiooffer

a

frequency amplifier with each stage mounted
in
an enclosed can, preventing intercoupling effects. A six tube tuned radio
frequency receiver with a three-stage
resistance amplifier is being shown by the
Heath Radio and Electric Company.

reproducers are shown, on the left, the Rauland
"Lorel" cone type speaker and on the extreme right, the
Acme cone which has a base of such form that it is easily
mounted within a set cabinet. Two B supply power units
are shown, the Majestic, and the
The
J. Andrew White.
.Majestic is from Grigsby-Grunow-Hinds and has two variable voltage outputs as well as a
high and low amplifier
output control, suiting it for use with any standard tube.
he Andrew White unit has several output
taps with 135
I

is

be success-

fully assembled by fairly inexperienced constructors
The Pierce-Airo, for

NEW OFFERINGS FOR THE RADIO PURCHASER
Two

may

How
Five
tive

to Select

Main Requirements Which a Receiver Must Satisfy Direct Help for the ProspecPurchaser, Confused by a Maze of Claims How to Judge the Necessary Accessories

By

A

TINY

urchin, appraising the stock of a
confectionery store, with two pennies
clenched in his hand, is naturally hesitant.
His bewildered mind attempts to make the
wisest expenditure of his hard earned accumulation of capital, but, with so many good things to
choose from, his indecision is distressing to behold.
No less confused is the mind of the novitiate
radio buyer, after a tour of inspection at one of

Hundreds of attractive
the great radio shows.
models have lured his eye; claims and counterclaims have raised havoc with his preconceived
opinions and his lack of technical knowledge has
taken from him the courage to

make

a confident

selection.

By adopting a systematic plan

of selecting a

most uninformed
person to find the product which is best suited to
If you know
his needs and his pocketbook.
definitely what qualities you wish your receiver
to possess and know how to determine whether it
receiver,

it

is

Your 1927 Receiver

possible for the

EDGAR

H. FELIX

good sized living room with
music so that five or six may enjoy
it
without being compelled to refrain from
conversation, the semi-power tubes are recommended. Most receivers are equipped so
that you have your choice between small or
to flood a

sire

radio

semi-power tubes in the last stage. Even those
who must depend upon dry cells for-filament current have semi-power tubes at their disposal.
The semi-power tubes do not really give
greater volume than the small tubes, but they
have the important ability of giving clear, undistorted music with very satisfactory volume.
The small tubes, on the other hand, are likely
to give scratchy and raucous reproduction if

tells

you

if

You need no

loud speaker and the same power supply
whether B batteries or B substitute that you
A test with a differintend to install at home.
ent brand of loud speaker or different power

source certainly does not tell you positively how
the device will work with other accessories in
use.

The loud speaker which converts the electric
output of the receiving set into sound waves re-

much

quires as
set itself.

nish the necessary high plate potential and

buyer.

care in selection as the receiving

In a general

way, cone types

Some

are low pitched; others are high
music sounds too low and throaty,
When cone or
a higher pitched cone.

ask for
horn is a part of the receiving

the radio receiver to five and they are listed in
the order of their importance from the standpoint
of the entertainment value of the receiver.

couples in a large living room.

of the tube elements.

These

\A.\KE

five cardinal qualities are:

Fidelity of tonal reproduction at the maxivolume you desire;
Adequate selectivity to meet your receiving

1.

mum

2.

conditions;

Simplicity of control and maintenance, to
make operation a pleasure for every member
of the family;
Sensitiveness sufficient to bring in the stations you wish to hear; and
Appearance, to fit the receiver to its surroundings in the home.

3.

4.

5.

Fidelity of reproduction is, without doubt, the
most important essential quality of

THE FIRST STEP

IN

SELECTION

your first step in selection the
*
decision
whether you require only a
small tube, a semi-power tube or a large power
tube in the last stage of amplification of your
This decision rests on conditions
receiver.
which may differ in every home whether rooms
are large or small, the number of members of
the family and the existence of disturbing outside noises.

The tonal quality of a receiver is the product of
the audio-frequency amplifier, the plate voltage
Each of
supplying it, and the loud speaker.
these units must be designed to

work together

pitched.

is

pedance-coupling devices and power
tubes which make possible truthful
reproduction at any volume which a
user

may

a receiver can

handle without overloading is limited by the capacity of the last vacuum tube used. You must decide
between small tubes, such as the
ux-201-A and the ux-igg types;
semi-power tubes of the ux-171,
ux-120, and ux-ii2 type; and large
power tubes, such as the powerful
UX-210.

The
and

small tubes, of the ux-2oi-,\
are

capable of
handling only relatively small outWith a good loud speaker and
put.
a powerful signal, small tubes can
fill
a moderately sized room with
music of good quality, provided out-

ux-igg type,

such as heavy motor trafpeople moving about, do
not interfere.
But. should you de-

side noises,
fic

or

set,

a ringing effect

When such a receiver is
demonstrated, listen critically for this undesirable effect, particularly with loud music, lest
you purchase a receiver in which it has not been
completely overcome.
To

test the quality of reproduction of a radio
ask the salesman to tune-in a near-by, high
power station, with the exact equipment which
you intend to install in your home. Listen careThen
fully with moderate volume to the music.
set,

slowly and gradually have the volume increased,
listening for any change in the fidelity of the

music.

When

it
begins to sound rough and
you have reached the volume limit of
Be sure that the volume
reproduction.

scratchy,
faithful

before this point

is adequate for the
which you desire to

reached

is

purpose

for

use your radio set.
Listen carefully for

FIVE

an

outfit to

the various qualities of a radio receiver are really
to their lowest terms, the (joints one lool(s for
With the requirements so simplified, picking out

meet one's individual needs

is

not

difficult.

The

points:
i.

Fidelity of tonal reproduction at the
desire

maximum

selectivity to

hear

Appearance, to fit the receiver to its surroundings in the
home.
This article gives, in as much detail as possible, information on
how to apply tests on all five points before you buy. It is probable that most purchasers, even those who '\now nothing about
radio," unconsciously consider most of these points, with the
The new receivers on the market
exception of points i and 2.
this year, in the main, are especially satisfactory on these two
counts.

part of an orchestra's playing in the
upper registers and fails to give

adequate emphasis to the rich,
booming, low tones upon which lies
the burden of carrying the rhythm.

An
volume you

meet your receiving conditions
Simplicity of control and maintenance, to ma^e operation
a pleasure for every member of the family
Sensitiveness sufficient to bring in the stations you wish to

Adequate

tones.

receiver which fails to reproduce
low tones accentuates the melody

MAIN QUALITIES OF A RECEIVER

are not many.

low

A

WHEN,
reduced

desire.

The volume which

If

sometimes heard, arising from the vibration

a receiving set intended for enter-

tainment purposes. The outstanding developments of the past year in
thisdirection have been the improved
transformers, resistance- and im-

rightly

are greatly increasing in popularity and there
are many high grade cones available to the set

ment current which they use. Do not consider a
large power tube unless you have electric lights
in your home.
Large power tubes deliver sufficient volume to furnish dance music for a dozen

possesses them, selection is not difficult.
We have reduced the fundamental qualities of

But

technical knowledge for that.

assure yourself, when a receiving set is demonstrated to you, that it is equipped with the same

pressed to give their maximum output.
The large power tubes, such as the ux-2io require no-volt alternating power supply to furfila-

Your ear
they perform to your satisfaction.

properly to give you good results.

organ program

is

a particularly

effective test for the efficiency of a
receiver in reproducing low notes.

A

good receiver makes the organ sound
majestic and powerful; a receiver
producing only the high frequencies
efficiently gives a thin

and

flute-like

reproduction of the organ. The soprano voice and the piano demonstrate the reproduction of high
tones,

the voice sounds

thin

and

nasal and the piano tinny and
twangy,

if

the upper registers are

Remember
reproduced.
that fidelity of reproduction is the
not

well

paramount criterion to receiver
and that, consequently, it
merits most careful demonstration.

selection

many

Selectivity
in

is

of great importance

congested districts such as

New
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York, Chicago, and Los Angeles and other cities
where numerous broadcasting stations operate
on closely adjacent wavelengths. A local high

power station sets up such great energy in the
antenna system, that it is heard over a somewhat wider span on the tuning dials than are the
signals from distant stations of equal power.
Overlapping of stations occurs in crowded areas
unless the receiver

selective.

is

Have

the receiver tuned to the nearest,
With the program
local, high power station.
coming in at full volume, have the tuning dials

turned one degree

off

the

which the station comes

maximum

in.

point at

Note

carefully if
there is any drop in signal strength as a result
of this manipulation.
If a one-degree swing of
the dial in each direction from the maximum

expensive design and manufacture
permit of a lower selling price.

be sure,

filament and plate current.
are not available, dry-cell

satisfactory for use in congested
districts.
On the other hand, if a three-degree
swing of the dials in each direction does not

If you select the storage battery type, consider
a storage battery charger an essential part of the
Include it in the first cost bereceiving set.
cause it is necessary to reliable reception.
A

weaken the

storage

mark-

fall off

signal considerably, the set is not
adequately selective to cope with congested conditions.

No

can rightfully claim the monopoly of selectivity. There are many circuits
which, if utilized in well designed receivers, are
adequately selective. On the other hand, the
most efficient circuit may be so unscientifically

one

circuit

the receiver design

in

applied

that

it

not

is

So look to the demonstration

selective.

of

performance rather than to any wordy argument about circuit superiority for the proof that
a receiver

selective.

is

Simplicity

divides

simplicity in tuning

itself into two classes:
and adjustment, and sim-

in
maintenance. The greatest convenience in tuning is found in those receivers

plicity

which have a

single, calibrated dial,

marked

in

wavelengths or frequencies, so that you can set
the dial to the station which you desire to hear,
provided you know its wavelength or frequency.
The only other essential control devices are a
means of controlling the volume and a switch
to turn the set on and off.
At the other extreme is the receiver which has
three or more tuning controls,
several

and

better

plan to

devices and
which must

THE SENSITIVITY TEST
*

sensitiveness.

is

and not

purchased

for chasing

mobile.
But the receiver which is stressed as
the king of distance getters does not always
possess the more important factors of tonal

signal

volume.

As
quality and simplicity already discussed.
the true musical value of radio reception has be-

come apparent and the grade

of programs avail-

receiver, without means of
as helpless as a motorist in a desert.

able through near-by stations has substantially
improved, the inferior tonal quality of reception

Both need outside help, if the fuel supply becomes exhausted.
To those who must rely on dry-cell A batteries,

from long distance has made distant programs of
Still there are a few who
decreasing interest.
would rather hear a sneeze from Honolulu than
a symphony concert from a local station. To
these few, the radio frequency end of the receiver is of utmost importance.
The greater the

battery

charging,

is

the number of tubes in the receiver is quite
important. The use of more than five or six
dry-cell tubes results in such heavy current drain
that the dry-cells must be quite frequently renewed.
Plate potential may be secured from the power
line or from B batteries.
Much attention has
been given in the public press to the development
of devices for securing plate potential from the
power line. Many of these devices are practical
and convenient; others operate with a certain
amount of hum and require frequent tube renewal.
On the other hand, it must be said, in
all fairness,
that B batteries have also been
greatly improved in the last few years, with
respect to

economy and length

of

life.

If

large

made by

reputable manufacturers are
used, they power most five- or six-tube receivers
for six to nine and sometimes even twelve months
batteries,

without replacement.

High grade B battery

number

of efficient

amplification,

stages of radio-frequency
the more sensitive the receiver.

The average receiving set owner needs sensitiveness only sufficient to receive stations within
150 to 250 miles with adequate volume and high

A

quality.
daylight range of 100 miles indicates
a receiver sensitive enough to bring in all the

stations within range of good quality reception.
For instance, if a dealer can demonstrate the

reception of Philadelphia stations in

New York

City by daylight, with good quality, he has
proved a degree of sensitiveness which will meet
the demand of practically every listener.
Little need be said on the subject of appearance because your own eye is a quick and sound
judge, although your pocketbook is often the
In judging
only limitation in your choice.
appearance, the receiver should

considered

stalled,

with

supply

equipment,

all

vice, auxiliary

completely in-

batteries,

power

charging de-

amplifiers and

speaker connected. A neat
looking cabinet does not always
mean a neat installation because
provision is not always made for
loud

Receivers of years ago had

The

selecting
the radio receiver

long distance ether rainbows, sensitiveness is a
minor factor. There is a thrill in long distance
reception akin to that of speeding in an auto-

desired station.

found

If

for musical entertainment

THE FIVE POINTS IN
JUDGING A SET

loops
be turned toward the

is

fourth quality to which you must give
nttfntlnn when
\/hf>n cl/-tinrt a
i rat-a'mar
ic
itc
attention,
receiver, is its

HOW TO LOOK FOR

directional

most more controls

buy

be

rheostats, sepafor power supply

substitute,
receiver tested for

TP HE

filament

rate switches

B battery

to purchase a

when having -the

lines

annoying. Where power is at hand, storage
battery tubes are usually preferred because they
amplification

batteries.

you plan

tubes are usually

used because a storage battery is an unhandy
irtlrlo to
tn t^lif
anH have
h^l\/*i rb^traffl f\rf>r'\i two
t\\7r\ or
r\r
article
take r\1it
out and
charged every
three weeks.
So long as the receiver has only
five or six dry-cell tubes, it is not necessary to
renew the dry cells so often that it becomes

greater

poorly constructed
that they are far

that the device which
demonstrated with your
receiver.
If the hum is disagreeable, try a
different make which gives less hum or install
B batteries.

you

deobtain

Where power

B

much hum

fidelity of reproduction,

is

by

degree swing causes the volume to
is

If

ANOTHER IMPORTANT POINT

MAINTENANCE

give

it

low priced,

inferior,

inferior to

its less

point weakens the signal, you may be quite sure
that the receiver is highly selective.
If a twoedly,

some

devices cause so

because

1926

substitutes have proved very satisfactory but

set, claiming greater
than two controls must

be manipulated to tune in a station, it becomes
difficult for one pair of hands to do the work.
But the three-control set has advantages too,

'

IS not difficult to test a receiverf or selec-

tivity.

When more

selectivity.

maintenance
CONVENIENCE
^ termined thein means
used to

TESTING A SET FOR SELECTIVITY

IT

the two control

support

OCTOBER,

al-

than are

a railway signal tower.
tendency in the last year
in

stated, the five points indicated in this article to
prospective purchaser to judge a receiver he is

BRIEFLY
enable the

considering can be presented thus:
i.

toward simplification has been
marked.
Now there are many
models with but one tuning
control. Other manufacturers

Quality of Reproduction
(a) Small, semi-power, or power tubes in last audio stage.
(b) Reproduction with loud speaker and power supply of

type to be used with the receiver.
(c)

Demonstration for reproduction of low and high

tones,

i.

Selectivity

3.

Test by observing over how many degrees of the dial
near'by stations are heard.
Simplicity
(a) Dumber of controls used in tuning.
(b) Ease with which filament and plate potential is main-

4.

Sensitiveness

tained.

Ability to receive over moderate range by daylight with
good quality.
5.

Appearance
Fitness of receiver,
installed in your

with

home.

all

accessories connected, to

be

I

inconspicuous placement of assoequipment. On the other
hand, some receivers have a place
for everything so that every accessory is neatly concealed.
ciated

Meet Mr. Average
The Extremely

Who

Readers

a Comprehensive Survey M.ade of "Radio Broadcast"
They Are and What They Want in Radio The Future of the Parts Business
Interesting Results of

By KINGSLEY WELLES
Drawings by Franklyn

F. Stratford

of negatives and printing
them together as one picture, are sometimes used to show the average type of a group.

came in. Dentists, surgeons, librarians,
lawyers, writers, ministers, architects, and a
score of other learned professions were represented in this group.

Several years ago, such a composite photograph
of the five leading candidates of one political

about

photographs,

made by

stack-

number

ing a

COMPOSITE

party was compared by an astute publicity man
with a similar photograph of five of the opposition, to prove what a lot of ruthless, hardboiled, political crooks were opposing the mild

mannered reformers of his party.
RADIO BROADCAST has just completed a composite photograph of the average radio enthusiast.

There

is

room

in

every

home for this
More than two

over the radio set.
thousand readers were asked to cooperate in
making the picture; more than seven hundred
responded. There is every reason to believe our

picture,

picture

is

really true to type.

Perhaps you have formed your own conception
Mr. Radio Enthusiast. You may have
imagined him to be a learned type, poring over

of

a calculus through heavy, bow rimmed glasses,
or a long-legged youth in short trousers, drilling
holes in a panel clamped to the library table.

returns

you think there
Mr. Average

If

Executives

opinion.

and commerce
road
for

and importers men
and have actually paid

motor cars
formed a group comprising

their

them

by admiring
Shatter

addiction to radio as a hobby,
10.2 per cent, of the vote.

The remaining
among students (5
navy

were divided
sailors, army and

per cent,

7.8

coal

officers,

came through with

per cent.),
heavers (a

total

illusions.
picturesque
He
is none of these.

Radio Enthusiast
successful business

man who knows how

to

Mr.
is

a

make

Statistics prove it.
a good living.
39.2 per
cent, of those who responded to RADIO BROAD-

CAST'S questions are engaged in the radio business or allied industries, which tend to interest

them

in

radio.

This leading group includes
mechanical engineers, tele-

electrical engineers,

phone

of one),

housewives and miscellaneous other defenders
of the home.
Friend reader, when you are chided that your
addiction to radio

hobby

is

disgraceful, that

and

it

is

the

quote these
righteous wrath and defend

of small boys

Arise in

lunatics,

engineers,

electricians,

scientists

and

research engineers, as well as radio engineers,
jobbers, dealers and manufacturers.

find that

HOW LONG HAVE YOU BEEN INTERESTED

DDT
*

IN RADIO?

the only revelation deduced

this is not

How long does
venture to recall the
following?
early days when my case of radio, infection first
from these questionnaires.

radio hold

became

its

1

Twelve years

really serious.

1

ago,

sat

Behind
with headphones clamped to my ears.
me there was a whispered family conference.
"He'll get over it soon," said a
overheard.
"
voice.
Yes, that's our only hope," said another.
I

"Time

No

will restore his sanity," followed a third.

cure was found.

And no

-

have

been

cure has been

purchased

RADIO

on

BROADCAST

readers' recommendations.

These oracles recommend an entirely different
kind of set for their friends than they make for
themselves.
Although 16 per cent, of those who
replied had made one form or another of the
Roberts receiver, this popular type by no means

was recommended most frequently to inquiring
friends, who were probably those in the market
for a factory-built outfit.
These radio enthusiasts realize that a beginner does not get good
results with a receiver requiring more than

average

satellites.

these

which each has advised upon, we

to the conclusion that over 125,000 radio sets

the dignity of the followers of radio!

Socrates,

sets

salesmen, agents, customs inspectors, and whatnot) wearing clean white collars, in spite of

figures.

like

seeking the benefit of their thorough
By totalling up the number of

radio knowledge.

these 575 oracles were consulted in the purchase
of 10,827 se t s
Since 727 is only 85 per cent,
of RADIO BROADCAST'S total circulation, we come

mastodon

surrounded,

11.5 per

friends,

cent of the total answering the questionnaire!
Now you know who buys the $9.00 transformers.
Office workers (such as clerks, accountants,

Perhaps you have pictured a knowing genius,
cramped in an attic, building magnificent superreceivers,

rail-

manufacturers,

bankers,
exporters

officials,

who own

anything lowly in caste
Enthusiast, revise your
the patricians of industry

is

copy of RADIO BROADCAST. Of course, she
always struggles to get hold of it, even before
you have had a chance to read it. But she must
not be permitted to learn that no less than 79.2
per cent, of RADIO BROADCAST'S readers have
been consulted as experts in the selection of sets.
A scattering of experts in the radio art have been
consulted by as many as a hundred and more

skill

to operate.

34.6 per cent, recom-

mended the super-heterodyne

to their friends,

29.5 per cent, tuned radio-frequency receivers,
and 17.2 per cent, neutrodyne receivers.

Take another look at Mr. Average Listener.
Notice those keen, searching eyes, those little
wrinkles just over the nose.
Any physiognomist
will tell you that these indicate concentration
and an insatiable appetite for knowledge. This
characteristic is almost uniform among radio

They want RADIO BROADCAST'S
Laboratory to work day and night finding out
You
things for them that they want to know.
would guess, of course, that they ask for the
enthusiasts.

total,

than three years; 30 per cent, for more than six
years and 26.1 per cent, for more than ten years.

classification.

So, if you are one of the newly infected recruits,
do not think that time will effect a serious

development of a lot of new circuits to play
with.
But that is not altogether the right guess.
The request most frequently made in the answers
to the questionnaire was for technical investigations and laboratory reports regarding the
What they
qualities of radio sets and parts.
want is performance data so that, when they are
consulted, they really know what they are talk-

your enthusiasm; rather realize
be gripped more and more firmly.

ing about.
They want to be able to say that
the "Cream Puff receiver has 25 per cent,

Skilled workers

draftsmen, carpenters, tool
makers, engravers, expert mechanics and the
like
came next with a representation of 12.4
Close on their heels came independper cent.
ent merchants, representing 1 1.9 per cent, of the

with druggists, jewelers, bakers, opticians,
contractors, and realtors forming the bulk of the

The professional men, with 11.8 per cent,
representation, were nosed out at the last minute
by the independent merchants, just as the final

found for the virus radio.

The

questionnaires yielded the surprising fact
that 89.8 per cent, of RADIO BROADCAST'S
readers have been interested in radio for more

moderation

in

that

you

We

assume, of course, that you are

will

like

Mr.

Average Radio Enthusiast.

Oh, Mr. Ooo(\ vpxu- raJioV
-Jo
.Do
.
-x^onderful

tell us

.

vvHat to \3uyf

You swell with pride when friends consult you
It is flattering
about the purchase of radio sets.
as a

to be recognized

amplification in the radio-frequency
amplifier than the Stuffed Doughnut receiver,
but the latter has a much better audio-frequency
greater

radio authority in the

community. But is not the experience and
knowledge you have gained by building sets and
by long study of authoritative publications
ample justification for the deference with which
you are consulted?

THE READER ADVISES WHAT TO BUY

IF

YOUR

IN

RADIO

proud of you because the
*
iceman, the baker, the butcher, the boys at
the club and all the in-laws consult you before

'THEY ASK READERS FOR RADIO ADVICE

wife

is

buying their radio

sets,

do not

let

her see this

FANS FLOCK TO THE GOOD RADIO
STORE"

RADIO BROADCAST METROPOLITAN SHOWS SECTION

532

amplifier, maintaining, as it does, practically a
between 32 and
characteristic
straight-line

5300 cycles."
Fourteen and two-tenths per cent, want information about the construction of accessories
such as A and B battery eliminators, loud speakers and other elements which improve existing
sets; 13.2 per cent, on the fundamentals of set

and

circuit operation;

n.8 per

cent.,

more

in-

formation on specific kinds of circuits with the
super-heterodyne as the leader receiving 4.9 per
Ten and onecent of the vote in this section.
tenth per cent, asked for more short-wave experiments, radio pictures, and beam transmission.
Eight and one-tenth per cent, asked advice on
how to make sets with specific qualities such as
simple tuning, one-control, more sensitive sets.
Seven and seven tenths per cent, of those
replying to the questionnaire were interested in
transmission phenomena, investigation of fading,
causes and cures for static and power line interference.

THEY WANT FORWARD STEPS

1"HERE
however

IN RADIO

was no such diversity

of

interest

regard to the problems of radio
which they wanted the magazine to fight for.
Let the blooper beware! We find his life is
in

endangered. Thirty-five and five
tenths per cent, favor capital punishment in
various forms for the blooper, ranging from
gentle dynamiting to "something lingering, with
seriously

boiling oil in it."

We do not

publish some of the

phrases used by irate enemies of bloopers, lest
suspicion be attached to them, should there be

any mysterious disappearances.
Sharing almost equally with the bloopers in

elimination of mediocre
were specially acrimonious in
alluding to some of the newer stations which
have filled the ether bands to overflowing. If
the owners of such stations believe that they are
gaining goodwill, they have certainly made a
the

for

wholesale

Many

stations.

terrible mistake.

Ten and

five tenths per cent,

made

suggestions

for better broadcasting, asking for the encourage-

ment of better programs,

less prolific

announcing,
better pronunciation in announcing, less jazz,
and better quality in transmission. The other
program movements favored received only a
It is notable in this respect
scattering vote.
that there were practically no protests against
commercial broadcasting.

tion,

ORDER

IN

to further aid and enlighten the
troubled radio industry, this magazine also
questioned parts manufacturers and dealers as
to their opinion on the future of the parts business.
Radio enthusiasts are often surprised to
learn from their dealers that they are giving up
the parts business because it is more trouble
*

than

it is

worth; at the same time, they find the

business in

the really active and enthusiastic

What
parts store bigger and better than ever.
is the true situation?
Is the number of retail
outlets for parts gradually becoming comparable
in number to those existing for steam calliopes

or ostrich harnesses?

The

by RADIO BROADCAST
indicate a very pleasing and definite trend in
the parts business.
Thirteen and nine tenths
figures obtained

per cent, of the dealers handling parts last year
are or have given it up during the coming season.

the

contempt of radio enthusiasts are those
little, willful broadcasting stations which insist
on inflicting themselves upon the overburdened

Yet 24 per cent, reported substantial increases in
It was necesparts sales during the last season.
sary to study the individual questionnaires in

ether, regardless of the wishes of the radio
audience or the good of the broadcasting art.
Thirty-two and seven tenths per cent, asked

order to get at the root of the situation.
In
every case that a dealer indicated that he was
interested and enthusiastic about set construc-

TWO

INTERESTING RECEIVERS

about the handling of parts and sympa-

advantage, including in his staff, technical men
capable of advising and helping enthusiasts, the

Fans are quite
parts business grew and grew.
evidently flocking to the man who caters to them
by helpful service and neglecting him who stocks
parts as an evil necessity.
All the manufacturers

who developed and

actively marketed new devices specially adapted
to making the latest and most advanced types
of sets found the parts business profitable and
This included 75 per cent, of those
growing.

But those who
answering the questionnaire.
rested on their laurels and did not contribute to

advancement of home set building did not

their coffers flooded as the result of

demand

find

an insistent

for their products.

obvious from the foregoing that set
building has gradually consolidated its following
in what, by all evidence it is possible for us to
It

is

gather into a group of serious and persistent
experimenters and that only those catering to
their

special

interests

whether

dealers

or

manufacturers- can gain their liberal patronage.
But if he makes or markets products which
enable the constructor to make the best and
latest there is in radio, his ingenuity and progressiveness will be rewarded with profit.
From our study of the replies returned from

the leading parts manufacturers, it is certain
that the interested home constructor, whose
numbers still remain legion, may continue to
expect an ever improving selection of parts and
that there will be constantly improved com-

ponents for his favorite model of receiver, B
power supply and all the other essential parts
and accessories. There is no question whatever
that progressive designs put forward by manu-

known to all in the field will be widely
purchased by the discriminating set building
facturers

enthusiast.

SHOWN

THE FALL EXHIBITS

On

the left is an interesting Erla model using the circuit developed by the Radio
The mode! below, from F. A. D. Andrea, J^ew Tori;, is a
Frequency Laboratories.

long-wave neutrodyne receiver, especial!) developed for the British and
Continental market.
The set, as will be noted has anti-capacity telephone switches
The set will tune well above 2000 meters
for changing from short to long waves.
three-control
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thetic with the experimenter, and stated that he
equipped his store so as to handle parts to

the

GOOD PARTS WILL STILL BE MADE AND SOLD

OCTOBER,

RADIO BROADCAST ADVERTISER

an-

dreds of thousands of old type loud

a year
a revolutionary speaker
ago,
principle and took the radio loud
speaker market by storm.

speakers, establishes beyond challenge
the Musicone's superiority.

Crosley Musicone,
nounced
HThe
more than
introduced
little

Its

overwhelming popularity, which

has involved the replacement of hunThe

And now Powel

Crosley, Jr., announces ... the Crosley Super Musicone!
This larger 16-inch cone utilizes the
same Crosley patented actuating unit

12-inch Musicone has been reduced to $12.50. Also at

$32

in the

565

as the smaller Musicone . . . and this,
not the cone shape, is the secret of

Musicone excellence.
It offers,

by virtue of

portions,

still

-

larger pro-

produces, especially in the bass,
richer resonance!

form of a beautiful Console, in which both receiver and

THE CROSLEY RADIO CORPORATION, CINCINNATI, OHIO

its

more superb volume.

POWEL CROSLEY,

Jr.,

batteries

It

still

may be placed.

President.

CROSLEY^fiMUSICONE
BETTER*

Write Debt. 20 for illustrated

^- Tested

COSTS LESS

booklet^^^^AU prices slightly higher West of the Rockies

and approved by RADIO BROADCAST

-fc
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The Radio Broadcast

SHEETS
sent to the Questions and Answers department of RADIO BROADCAST have until recently
"
The latter department has now been discontinued,
been answered either by letter or in
The Grid."
and all questions addressed to our technical service department are now answered by mail. In place of
"
"
These sheets contain much
The Grid, we present herewith a series of Laboratory Information Sheets.
"
The Grid," but we believe that the change in the
the same type of information as has appeared in

JNQUIRIES

andperfect
me too!
'

^-

method of presentation and

RADIO BROADCAST

the

wider scope of the information

in the sheets, will

make

this

section of

much

greater interest to our readers.
The Laboratory Information Sheets cover a wide range of information of value to the experimenter,
they are so arranged that they may be cut from the magazine and preserved for constant reference.

of

and

We

suggest that the series of Sheets appearing in each issue be cut out with a ra^or blade and pasted on filing
The cards should be arranged in numerical order. Several times during the
cards, or in a note book.

an index to all sheets previously printed will appear in this department.
"
"
Those who wish to avail themselves of the service formerly supplied by The Grid, are requested to send
their questions to the Technical Information Service of the Laboratory, using the coupon which appears
on page 585 of this issue.
Some of the former issues of RADIO BROADCAST, in which appeared
the first sets of Laboratory Sheets, may still be obtained from the Subscription Department of Doubleyear,

day, Page Sr

Company

at

No. 33

Garden

City,

York.

RADIO BROADCAST Laboratory Information Sheet

EQUALIZING THE CIRCUITS

Type

200 and 201-

T^ANDEM
A

Doubles
volume and

A.

tuning of condensers, to decrease the

number of separate controls, has become quite
common. There are some fundamental facts concerning tandem tuning which must be considered if

distance.

SONATRON
for EVERY PURPOSE
Ask your dealer to show you the world's

SONATRON'S

line of tubes.
offer a tube for

largest

25 distinct types

every purpose. Get maximum
efficiency from your set with SONATRON tubes.

satisfactory results are to be obtained.
The output and input characteristics in which the
tuned circuits work must be the.same in each stage.
In A of the accompanying diagram, the tuned circuit No, 2 works out of the plate circuit of one tube
and into the grid circuit of the following tube. The
same thing is true of circuit No. 3. Therefore, if

Make

One method which will permit the ganging of all
three condensers is shown in B.
Here, tuned
circuit No. 1 has been coupled to the plate circuit
of an additional tube.
It is now similar to the
other two tuned circuits, and the three can be all
The antenna then feeds through a
tied together.

Series

SONATRON TUBE

CO.

New

York,
Newark, Detroit
Windsor, Out., Canada.

Vuit us at Chicago Radio Show, Booth 19, main
m, Oct. 11-17 me.

and

floor

A

LTHOUGH

the

practice

of

connecting

fila-

** ments in series has been common in
telephone
work for some time, it has only lately come into use
radio set builders.
When filaments are in parallel, the battery voltage must be the voltage that one tube requires.
For a 201-A type tube this is five volts. When the
tubes are in series the battery voltage must be the
sum of the voltages, that is, for five 201-A type
In the parallel case,
tubes, 25 volts is required.
the" total current is the sum of that taken by each
tube; in the series case, the current is that taken
by one of the tul>es.
In the diagram are four 199 tubes in scries with
a 12-volt battery to supply them with current.
There is a three-volt drop in each filament and,
taken from the positive end of the battery, the total
drop increases in three-volt steps. This voltage
drop can be used as a negative bias for amplifier
tubes.
It is
only necessary to cqnnect the grid
return of the amplifier in question to the place along
the line where the voltage with respect to the
negative side of the amplifier filament is that
required for jwopcr bias.
For example, in the diagram, tube No. 1 h;ts its
grid return connected to the negative side of the
filament.
This represents zero bias. Tuln* No. 2
is also connected to the same place, but between the

among

October, 1926

Connection of Filaments

BIAS FROM VOLTAGE DROP

SONATRON

permits exact tuning of each circuit to resonance.
In some cases this device consists of a small midget
condenser connected in parallel with one of the
main tuning elements; sometimes the stationary
plates of one of the condensers are mounted on a
But
pivot so as to permit more accurate tuning.
no receiver that has such an adjustable feature can
accurately be called a single-control set.

RADIO BROADCAST Laboratory Information Sheet

Your Set a 1927 Model

Product of

B

the same characteristics.

No. 34

Red, White and Blue Matched
Power Tubes Amplifier complete as above $20,
Attached to any set in one minute. Can be used
on dry<ell sets. One year guarantee for greater
tone, distance and fidelity of reproduction.

additional tube.
It would require, however, very
accurate cutting of the condenser plates so- as to
effect of the antenna circuitThis
is a difficult job and it is preferable to either retain
two controls or to use an. extra tube.
Many so-called single-control receivers are
equipped with some compensating device which

compensate any

the coils and condensers are exactly similar, the two
condensers in these circuits may be coupled together and operated from a single control. The
tuned circuit No. 1, however, is coupled to an
antenna, and for this reason its condenser will not
tune in exact step with the other two condensers
and, therefore, it cannot be "ganged" with the other
two circuits even though the coil and condenser have

resistance coupled directly to the grid of the additional tube.
It is, of course, possible to so construct circuit A
so as to permit ganging of all three units without an

Chicago,

October, 1926

Tandem Tuning

Vower detector tube to
replace

New

negative side of the filament of tube No. 2 and the
point where its.grid return is connected, is a threevolt drop caused by the preceding tube.
In the
same manner, tube No. 3 has its grid biased positively three volts since in this case there is a difference of voltage of three between the positive and
negative sides of this filament. Tube No. 4 has a

negative bias of 9 since between its negative filament lead and the point where its grid return is
Connected is the voltage drop caused by three pre
In the diagram, Kc represents grid
ceding tubes.
volts.
In the article entitled "An A. B. C, Line
Supply Device" in the October, 192<>, RADIO BROADCAST, diagrams are given of receivers with filaments
in series.
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Wonder
Book of

RADIO
Bargains
Send

for this guide to

and Radio

Radio

quality. All of

prices
our vast resources and radio experience have
been utilized to assemble for you in one gigantic institution, the best and newest things in radio.
The Randolph catalog is indeed the radio market place of
a masterpiece of merchandising that befits our
the world
house the largest exclusive radio mail order house in the world.
'

What Our Catalog Contains

Over 2,000 items from the most beautiful, fully equipped console model radio
for the set builder kits, parts, and supplies of every
set, down to the smallest part or tool
conceivable type and style. All beautifully illustrated and interestingly described. And to
data that makes it an invaluable text
give this book added value, we have included radio
book

for every lover of today's

most fascinating and most wonderful achievement

Radio Parts and

Radio Sets
In this great radio market place you will
find table model sets and console types with
built-in loud speakers; the newest ampliphonic
console sets; new Spanish period consoles; flve.
Six. seven, and eight tube seta, with three dial,
two dial, and the newest and moat popular sinin
gle simplified control. All sets are assembled
beautiful, genuine mahogany and walnut cabinets in a choice of latest types and designs.

5 Tube sets as low as S24.9O
Latest 1927 Models

sets are sold at amazingly low
matter what kind of set you want
no matter how little you want to pay you can

All

Randolph

prices.

select

No

YOUR SET AT YOUR PRICE

Randolph

RADIO.

from the

catalog.

Radio Kits
Includes the following well known circuits, designed and approved by Uie world's foremost
radio engineers : Madison Moore Super : Victoreen Super; Silver Marshal Six; Sargent's Infradyne; Remler Super; Short Wave Kits; 9in-Line Super; New Acme Reflex: Cockaday :
Neutrodyne; Browning-Drake; all classes of
radio frequency. Super Heterodyne and every
other approved popular circuit.

Because

Supplies
catalog also contains a most
line of "B" Battery Eliminators, including the famous Raytheon Eliminators; the
latest type of Loud Speakers, Cone Speakers, a
in
complete line of quality "A" power units

The Randolph
complete

Volume purchases

regulate prices.
rock bottom prices from
manufacturers, and in many cases we contract for entire factory output of exclusive products. You will benefit by our
great volume of purchases and sales, by
securing anything you may want in radio

Free Radio Service

command

at a substantial saving.

has need for radio service. The
average man has no time to keep up with the
rapid developments of radio. We employ Radio
Engineers who have made radio their life work.
Their expert advice and helpful suggestions
solve every radio problem of our customers.

Eve^one

Tins

RANDOLPH RADIO CORPORATION
180 N. Union Ave., Dept. 14
Chicago,

catalog Is
careful laboratory analyses and tests. We
guarantee to back up every Item In our
catalog with our own as well as manufacturer's assurance of quality.
article in

Send
Book.

YOU MUST HAVE THIS BOOK

Name

Space limitations here prevent our telling you more about the Randolph Catalog. Simply
and this truly remarkable Radio
or you may send a postal or letter
out and mail the coupon
book will come to you ABSOLUTELY FREE. MAIL THE COUPON NOW.

Street

IV*

Radio Corporation
Randolph
Avenue
Chicago,
ISO North Union
Dept. 14
-

111.

Coupon Brings me
RADIO Book FREE

Great

Our Guarantee
based on
our

fill

radio exclusively

sell

We

fact, you will find listed in this wonder book
every part that goes into the construction of a
radio set, or any accessories you desire, at prices
that mean a substantial Having to 700.

Every

we handle

a tremendous volume of
everything in Radio, we can concentrate our buying power for the benefit of our customers.

and

R. F.

Illinois

me

free

your 84-page, 1927 Radio

and No.

D

...ox...

\
I

City

.....State-
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Radio Frequency Transformers

Cent^alab
Rheostats

for
Noiseless
Control
New circuits using one rheostat
to control several tubes, and
new tubes using increased cur'
rent, overload the older designs
of rheostats which overheat and

quickly become noisy in service.
The new Centralab Rheostats
are especially for these condi'

They

tions.

and

RADIO

No. 36

The

the super-heterodyne
"PSSENTIALLY,
L of a receiver constructed
to

cannot move or warp,
by this means, uniform
spacing is maintained between
the windings, giving even regU'
and eliminating dead
lation,
The large area of metal
spots.
aids in cooling,

Ti, Tz, and Ts.
Receiving sets of this type are not
very selective as there is only one tuned circuit to do

the "selecting," but they are easy to operate as the
tuning condenser and the potentiometer are the
only controls. Unless an arrangement for pluggingin different transformers is provided, the range over
which best amplification is obtained is usually only

about two hundred meters.

October, 1926

'
receive
single frequency (whatever frequency it
efficient to work with), ahead of which

on one
most

is
is

a

fre-

quency changing device in combination with a
detector tube (known as the first detector) designed
to change the frequency of the incoming signals to

that of the fixed frequency receiver. The receiver
designed to receive on one single frequency consists

of several

r.

f.

stages

superimposed, will produce a third frequency,
its value equalling the difference between the two
superimposed frequencies. The object of the local
oscillator is to produce locally a frequency which
may be superimposed upon the incoming frequency.
The frequency of the locally generated wave must
be such that when it heterodynes (is superimposed)
with the incoming signal, the third frequency will
equal that which is capable of being received by the
fixed frequency unit 01 the super-heterodyne.
This
third frequency may be 30 kc.
Thus we hear
mention of a 30-kc. super- heterodyne, which means
that its intermediate amplifier is designed to pass
signals of only that frequency.
A very realistic example of the super -heterodyne
principle may be obtained any night these days
by listening-in to the shorter wave broadcasting
stations.
Often the program is marred by a constant howl which may vary slightly in pitch. This
is caused by two broadcasting stations straying
from their allotted frequencies and heterodyning
with each other, thereby causing an audible howl.
This is known as "beating." The third frequency
produced by the heterodyne action in such a receiver
is known as a "beat" note.
The accompanying diagram makes clear the
sequence of units in the super-heterodyne. In some

(known as the intermediate-

frequency amplifier), a detector (the second detector), and the usual audio amplifier.
The tuning controls consist of two variable condensers, one to tune the loop to receive the incoming
signals (which are passed to the grid of the first
detector), and the second to tune the frequency
changing device (known as the local oscillator).
It is a well-known fact that two frequencies.

receivers of this pattern, r. f. amplification is resorted to ahead of the first detector and frequency
changing unit. Further details of the super-

heterodyne appear on Sheet No. 41.

and they carry
current for

heavy

unusually

fixed frequency, irrespective of the

if

consists

resistance

it

done at a

wavelength of the station being received.
The diagram shows a typical three-stage untuned
transformer -Coupled r. f. amplifier with potentiometer stabilization. The transformers are marked

The Super-Heterodyne
ACTIONS AND PRINCIPLES

is

and

is
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firmly clamped beinsulated metal discs so

tween
that

heterodyne system, this disadvantage disappears
because the intermediate-frequency amplification

transformers are classified as
frequency
"
or "untuned." A tuned trans"tuned
former must be tuned to the frequency that is to be
Thus, for a particular setting of the
amplified.
condensers, the amplification would be great for a
narrow band of frequencies but negligible for
frequencies even slightly outside of this band.
Untuned transformers, despite the fact that they
are called "aperiodic," work best at some particular
frequency. However, they are supposed to work
over a wide range of frequencies. The wide range
is due to the introduction of resistance, or, if iron
cores are used,
by a combination of the advantage of
the iron core with the effective resistance introduced
into the transformer by the losses that occur in
iron at high frequencies.
In general, it may be
said that, when there is much resistance or anything else that causes losses, the amplification will
be less than that theoretically obtainable by the
use of tuned transformers.
A few stages of tuned
transformer-coupled amplification have the advantage of giving great selectivity, that is, amplifying only one frequency (strictly speaking, only a
very narrow band of frequencies) but have the disadvantage that as each stage must be carefully
tuned, it is complicated to change from one frequency to another and difficult to pick up weak
signals unless the proper setting for each tuning
condenser is known in advance. In the super-

operate smoothly

noiselessly.

element

TUNED AND UNTUNED

their size.
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NEW RIBBON TYPE
For Heavy Duty
The

Centralab Ribbon

Single Side

Wound Type

an important improvement in heavy
duty rheostat construction. Wound
with flat ribbon in place of wire, it
gives heavy current capacity that will
handle from 5 to 10 tubes and give
noiseless control.

All metal parts are brass or spring
bronze, nickle plated. Diameter i
in.
Bakelite knob.
Single hole

mounting.

Ribbon Type, 3 ohms for 5 107 tubes,
or i ohms for 7 to 10 tubes

Wire

Wound

Type,

a, }, 4 or 5 tubes

At

your

direct

.

$1.25

4 models for

i,

$1.00

dealer's, or mailed

on

receipt of price.

CENTRAL RADIO LABORATORIES
22

KeefeAe.

Milwaukee, Wis.

The Centralab Modulator
the

popular

Ceil

Hemy

m

is used
Lyford Circuit.

Band Transmission

A SIMPLE EXPLANATION

is

'"PHE

carrier

October, 1926

wave plays no important

role in
It is
intelligence.

*the actual convey* nee of
required only for the pui pose of modulation at the
transmitting station and of demodulation at the
For actual transmission it may be
receiving end.
left out entirely, only the modulated component
transmitted,
provided that a local oscillator
being
tube is used at the receiving end to supply current of
The "balthe same frequency to take its place.
anced modulator," used to get rid of the carrier, is
shown in the diagram. Analysis of this circuit
(which consists merely of two tubes, each acting
as an oscillator) shows that the two side hands
generated by each tube act additively in producing
current in the antenna, but the carrier frequency
current in the plate circuit of one tube just cancels
the effect of the carrier current in the other tube, as
far as producing current in the antenna is concerned.
Much power is wasted transmitting the carrier, but
for most purposes it is best to do so because it is
difficult to make the local oscillator at the receiving
station supply just exactly the same frequency.
Another advantage in suppressing the carrier is
that the locally generated carrier frequency at the
receiving end is not subject to variations in strength.
and hence there is a reduction in the amount of
fading of the received signals.
Furthermore, only one of the side bands is required to convey the speech or music, and, therefore, the channel required will only be one half as

Tested and approved by RADIO BROADCAST

wide, which is an important feature if the ether is
crowded with transmitting stations. Also, the

receiving set can be made to receive only one half
as wide a band of frequencies and hence offers only
one half as much chance for interference to get in.
If both the carrier and one side band are suppressed,
the local oscillator at the receiving end can be as
much as fifty cycles different in frequency from the
original carrier without serious interference with
R.F.Supply

J

o
<0
<=>

of speech. However, the harmonic
music would suffer. For the reasons mentioned above, the American Telephone and Telegraph Company is using single side band transmission in its transatlantic telephony tests. This system
is not now pract icable for short-wave work as it is too
hard to "filter out" the sideband that is not wanted
when the width of these bands is only a small fraction
of the carrier frequency.
intelligibility

ratios in
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ookupforDealers
that Eliminates Interference
^J
_,

-,-0,'-J

When a Radio Dealer "hooks up" with the
House of Hommel he is assured of the
and of a dealer serveven equaled, by any
other radio jobber all of which means
closest co-operation
ice unexcelled, if

greater profits for

Hommel

Dealers.

The numerous

user inquiries referred to
their dealers
their policy of wholesaling
only the large stocks of reputable radio
equipment carried at all times for immediate shipment to dealers their inspection and repair department their
modern display room, are but a few of
the many features of Hommel Service
that are responsible for the reputation
and success of the Hommel organization
to-day.

Hook up with Hommel

the helpful jobber you will find Hommel's Catalog
566-8 invaluable in ordering and dealing with your customers write today.

WHOLESALE

EXCLUSIVELY

929 PENN AVENUE

PITTSBURGH, PA.

^^

Tone Quality is the Thing
riTH the passing of the volume and distance fans there enters
the demand for natural undistorted reproduction the de-

W!

mand for a real quality of tone. The trend of radio is toward
the crystal clear reception that you can get on any set with the Carborundum Stabilizing Detector Unit.
It's a Carborundum Detector permanent, rugged and fixed under
a five pound pressure no cat's whisker no adjustment no possibility of burning out.
of a potentiometer and tiny booster battery it is electrically
controlled to match the receiving conditions of all sets of any type. Gives
you greater selectivity and distance but above all quality of tone.

By means

Dealer or Direct

$3.5(

THE CARBORUNDUM STABILIZING DETECTOR UNIT
Reg. U. S. Pat. Off.

Improves
Made

Any

Send for the 1927 Hookup
Booklet on 6-tube Shielded
Set, Improved zoo-mile

Set

exclusively by

Crystal Set, Circuits, Etc.

THE CARBORUNDUM COMPANY
NIAGARA FALLS,

CARBORUNDUM

SALES OFFICES AND WAREHOUSES IN

New York, Chicago,

Please send free

Hook-Uh Book D-2

Co., Ltd.. Manchester, Eng.

The Detector Alone
T*
I

Carborumdum
con

Crlbide.

IB the Registered
This Trade Mark

Tnda Name
IB

Ni.g.raFalU.N.Y.

Boston,

Cincinnati, Cleveland, Philadelphia, Detroit,
Pittsburgh, Milwaukee, Grand Rapids

The Carborundum

The
Carborundum

Company

N. Y.

used b_T The Carborundum Compnj
tbe exclusive property of Tbe Cwborundum Coroptn;

$1.50
IN U.

S. A.
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Neutralization
WHAT

IT

ACCOMPLISHES

best
to prevent oscillation in an r. f.
1 amplifier way
is
by the "bridge," or "capacity
neutralization" method. When this system is
used, the variations of plate potential which are
caused by the grid variations (which, in turn, may
be caused by the incoming signal impulses) do not
react upon the grid circuit and cause feedback.
The method will be better understood if prefaced by
a brief statement of what happens when the bridge
is not used.
The alternating current in the plate
circuit flowing through the impedance, or "load,"
as
a
transformer
(such
primary) in the same circuit,
produces an alternating potential -difference be
tween plate and filament. This potential difference cannot exist without causing currents to flow
from plate to filament by every possible path. One
such path is from the plate to the grid through the
grid-plate capacity of the tube, thence from the
grid to the filament through the grid circuit.
Now,
this current flowing through the impedance of the
grid circuit pro-

duces an alternating potential

inductance, regeneration will result, and if enough
inductive reactance is introduced into the plate
circuit (for example, by tuning a secondary circuit coupled in any way to the plate circuit),
oscillation will take place.
Considering what causes the regeneration or
oscillation, it is easy to see that it can be eliminated
by connecting a small condenser in such a fashion
that the current flowing through it affects the grid
to an extent just equal but exactly opposite in
nature to the effect of the current flowing through
the grid-plate capacity.
This
may be accomplished
in a number of ways, a few of which are shown in
the diagram.
In every case, the current flowing through the
neutralizing condenser to the filament does away
with the effect of current flowing through the
grid-plate capacity provided the neutralizing condenser is adjusted to the proper capacity.
P"or the sake of variety, the tuning condenser

has been shown in several positions.
It can
be put across either part of any of the split
coils, or across
the whole coil,

across a
separate coil

or

bedifference
tween grid and
lilament. As the
impedances of
both the plate
circuit and the
grid circuit pro-

bably

coupled to the
split coil.

The

positions

shown are

the more com-

monly used

contain

The

AmerTran Deluxe

C TANDING

O

out prominently
among recent developments

toward better reproduction, the
AmerTran DeLuxe'sets an entirely

new

standard

of

audio

amplification.

Here is an audio transformer
which reproduces the deep boom
of the bass drum, the roll of the
pipe organ and the lowest tones
of the bass viol with startling
realism, at no sacrifice of the
highest sounds within the audible
Used in connection with
range.
the new cone speakers and new
tubes these transformers amplify
uniformly over the entire audible
range. The approach to absolute
perfection is so close that the
human ear is unable to note
further improvement.
The AmerTran DeLuxe is made in two
types first and second stages and should
be used by the pair!
The AmerTran Power Transformer and
the

AmerChoke

are the result of over

experience in transformer building.
They are among the
finest units available for the construction
of a power supply of the better type.
The Power Transformer has filament supply windings for the rectifying tube and

twenty -five

furnishes

No. 39

Field Intensity
HOW THEY ARE MADE
A

recent report by the Bureau of Standards,
the following method of measuring the field
intensities of broadcasting stations is suggested.
The method can be used for distances up to about
fifty miles, and will give correct results at broadcast
For greater d^tances than fifty miles
frequencies.
it gives approximately the HL. ximum value of field
intensity (not the average value) reached by waves
The method makes use of what
subject to fading.
This constant
is termed the radiation constant.

IN

is determined by making field intensity measurements at not less than five points distributed fairly
evenly around the transmitting station at a distance
The radiation constant is then
of about ten miles
expressed as the average field intensity at ten
miles in millivolts per meter.
The radiation constants of several stations are
given below

RATED

sufficient

plate

current, after

the operation of the

AmerTran DeLuxe, 1st Stage
AmerTran DeLuxe, 2nd Stage
AmerTran AF-7 (3J:1)
AmerTran AF-6 (5il)
AmerTran Power Trans. PF-52
AmerChoke Type 854
AmerTran Resistor Type 400
AmerTran Heater Transformer
Type H-28 (for A. C. Tubes)

.
.

.

.

set.

$10.00
10.00
5.00
5.00
18.00
6.00
7.50

RADIATION

CONSTANT

POWER,

STATION

kw.

KDKA
KFKX
WEAF
WHAS
WCAP

43
28
32
5

10
2
3

0.5
0.5

WLW

17
31

5
field

No. 40

years'

rectification, for

Measurements

intensity at ten miles

known, the

any other distances

resultant field intensity at
given by the formula:

F=

is

10
Fio

(1)

d
the radiation constant and F the field
This value of F
intensity at any ether distance.
neglects any ground absorption and gives correct
results up to about fifty miles, as mentioned above.
To make a measurement a receiver is set up and a
milliammeter placed in the output of the detector
The deflection of the needle is observed
circuit.
when signals from the base station the radiation
constants of which are known, are being received,
and then the receiver is re-tuned to the station on
which it is desired to make the test, and the deflecThe field strength can be detertion noted again.
mined by substituting in the formula given below:

where

FIO is

where

R

F

:

With the

October, 1926
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~RB

V FB
PR
X
IB

O\

the resistance of the receiving antenna,
at a frequency corresponding to the transmitted
signals of the station under test; KB is the resistance
of the receiving antenna at a frequency corresponding to the signal from the base station; I, the deflection on the signal from the test station;in, the
deflection on the signal from the base station and.
F, the field intensity of the base station determined
by formula No. 1. The derivation of formula No.
is

2 will be found
No. 43.

on Laboratory Information Sheet

October, 1926
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Analysis of Detection
The connections shown

THE REASON FOR THE GRID LEAK

diagram are often

in the

recommended.

A METHOD

of detection commonly used makes
use of a grid leak and condenser. The
operation of the circuit may be roughly outlined as
follows:
In the absence of incoming waves, the potential
Inof the grid is the same as that of the filament.
coming waves cause the grid to become alternately
more positive and more negative than the filament.

The

size of the grid leak is

more or

less important.
If its resistance is too great it is possible that the
of
the
tube
will
block
on
grid
strong signals, whereas
if

the grid leak resistance

is

too low. the signal

While the grid is more negative, nothing happens,
but while it is more positive it attracts negative
These electrons cannot get off the grid
once they are on it (the grid is not hot like the
filament) except via the high resistance which is
electrons.

called the grid leak.
If, for the moment, we suppose there is no grid leak provided, we can see hat
after a very few waves have come in, the electrons
drawn to the grid will charge it to a steady negative
potential equal to the maximum instantaneous
potential of the top of the coil in the antenna circuit
I

10.00

Write to-day for in teresting free booklet "Improving the Audio Amplifier"
and other data on the subject of
better radio.

AMERICAN TRANSFORMER Co.
Emmet Street
Newark, N. J.
AmerTran Products Are Sold Only at
Authorized AmerTran Dealers

178

Transformer Builders for
Over Twenty-Five Years

This steady negative potential causes a reduction

Even if the waves cease
in the plate current.
in, or their amplitude is diminished, the
grid retains its negative charge since there is no
way for the electrons to get off it. So we put in a
very high-resistance path by which they may slowly
(compared to the wave frequency) escape so that.
it
ihe amplitude of the incoming waves slowly (i.e.,
at voice frequency) diminishes, electrons will leak
off until the grid potential drops to the new maxiv:iluc i)t |K>triitial at the upix'i end of UnIn this system, the greater the strength
coil.
of incoming waves the less the plate current
coming

mum
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A

'

B

strength will be decreased. For the ordinal y
2O1-A type tube, a grid leak of at>out four megohmi
-nil
II
;\
resistance will give the best results.
detector tube is used, a somewhat lower resistance
leak is generally required; alxnit one half to two
megohms being about right.
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Artistically, this new

Amplion Cabinet
Cone

Gold Plated Parts
for the

most

drawling

room

acoustically, it sets

King Equamatic System
Your

graces the

ejutsitelyal>l>ointed

a

new standard in
radio reception.

AC12 .... $30

dealer will gladly secure

Yaxley Approved Radio Products in the Gold Plated Finish
for your hook-up.

The parts are actually gold
plated, not merely washed, and
will retain their rich, handsome
appearance.

Prices are for

Gold

HERALDING ~

10 and 20 Ohm Rheostats $1.50
.75
No. i Open Circuit Jack
No. 4 Interstage Jack
1.05
No. 10 Midget Battery

a CNew T^acHo 'Voice

.

.

.

.

Switch

When

.75

All other parts also

When

furnished in Gold
AMPLION PATRICIAN

Cable Connector Plug

model of the air
column type aspleasing
to the eye as to the musi-

Plug
quickly and conveniently connecting and disconnecting battery wires will give you
a new kind of satisfaction from

cal ear. Non-directional

for

tion.

Try

Bakelite construcit

....

weal

A new

The No. 660 Cable Connector

cable plugs.

the netu

Amplion Cone

instrumental

or

new type of cone, designed by the engineering genius of the world's largest makers of sound

reproducing devices, sets an entirely
in radio reception.

.

.

.

an awed

For this

cabinet.

AA18

reproduces

tones

general diffusion of
sound. 48-inch air column in ar 18"xl2"x9"

new

standard

A

$45.00

precision of sound-values a mellow clarity an
utter absence of distortion or "chattering"
charac-

$3.50

terize the

your dealer's. If he
cannot supply you, send
his name with your order to

new Amplion.

Built on an entirely new principle of balanced
construction and exceptionally responsive to the
weakest signals, the new Amplion reproduces the
entire vocal and musical range with an astonishing
purity, combined with the utmost volume.

Yaxley Manufacturing Co.
Dept. B, 9 So. Clinton St.

a deer to the faintest sounds, this Ampa new standard of reception for every set.

Sensitive as
Illinois

Chicago

a

hush ensues.

At

*

genius sings or speaks or plays

breathless silence follows.

lion sets
It is

AMPLION DRAGON

listen in

symphony concert

adopted as the standard

among leading radio engineers for experimental
and comparative

the last link in the chain of quality broadcasting.

As you

Theworld's" best seller"

music or jazz
to
band to speakers or

to classical

or brass

it becomes increasingly difficult to tell
singers
the difference between the actual performance and
the new radio voice!

tests.

Famous for its sensitivity
and musical
and for volume

to speech
signals,
I

Resistance-Coupled

^PERFECT AUDIO AMPLIFIER

AR19

,

THE AMPLION CORPORATION OF AMERICA

in standard radio sets with decick-dincrease intone quality.

Suite L, 280 Madison Avenue, New York City
THE AMPLION CORPORATION OF CANADA, Ltd., Toronto

"The House

Electric Controlling Apparatus

the world,

Milwaukee, Wis.

W.W.V.V.V.VAV.V.V

Amplion Booklet

AMPL ON

do not vary with age and are not affected by atmospheric
conditions. Can be used to replace transformer amplifiers

278 Greenfield Avenue

for the interesting

.... $42.50

--- .
-------------- ,
molded resistors used In the Bradley- Amplifier

I

Write

without distortion.

From 1887

.

A

of

Graham"

through

its

Jmoum

throughout

associated

companies

is

Path of Brilliant Achievement

L^W,PJ^.jkVl^J,'i^5Jx^KV.W^.^
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Who Is To Control Broadcasting
The

Present Status of Radio Legislation

-Why Secretary

Herbert Hoover Renounced Absolute Control of Broadcasting

By

THOMAS STEVENSON

guided broadcasting through

its

stages of development until the
adjournment of the First Session of the

early

HAVING

Sixty-Ninth Congress, almost overnight Secretary of Commerce Herbert Hoover renounced
the so-called role of "traffic cop of the ether."
On the surface, two events alone were apparently responsible for the announcement by

Mr. Hoover that the Department of Commerce
would make no further attempt to assign wavelengths and regulate times of operation and

power of stations.
These were the decisions of the Federal Court
for the Northern District of Illinois, and of the

>^

all

only in appearance.

to defer radio legislation until development progressed sufficiently to indicate the kind of law

and which is received with a
by Mr. Hoover and his staff
assistants.
It is the keen disappointment of
Herbert Hoover over the failure of Congress to
extend to him a vote of confidence in appreciation

that might prove most beneficial to the industry
and the public.
At the beginning of the last session, Mr.
Hoover went to Congress with the views of himself, the industry, and the public, as to the sort of
Mr. Hoover reclegislation that was needed.
ommended the enactment of a law that would

METRALIGN SLT
remain

the

in the record,

fine display of scorn

of his efforts in bringing broadcasting through
the swaddling clothes and teething periods.

pointing

is

exclusive

based

design

still

that

assures

to

provide authority
for the limitation
of stations, and
regulation of
power and time

Mr.

Hoover was the
failure of the
broadcasters

to

division along

the defense of the prinrally

to

lines
compatible
with the "public

which
they unanimousto

sity,

themselves at th_Fourth National

Those condensers claimed as being
"just as good" are not good enough.

Ask your

dealer for the original and

genuine.

FREE
We

have prepared

a

most compre-

hensive booklet on tuning.
It is
written in simple language and tells
all you want to know about con-

Write

densers.

for a

copy to-day.

CORP.

f

477 Broadway,

New York

suggested

in

Set a

New

15 Minutes.

1

the details of en-

For more than
four years Mr.
Hoover has been

forcing the radio

law be entrusted
the
Depart-

to

ius

"

ment

who has

enabled

the

United States to

make greater
progress

in

development and
commercial and
social use of
broadcasting than

Com-

of

merce,

but

there

be

pointed
mission

a
of

members

the

that
a

p

-

Comfive

with

authority to pass

SECRETARY OF COMMERCE, HERBERT HOOVER

finally

matter

any other country

of the

world.

Through a system of self-regulation,
worked out by annual national radio conferences,
broadcasting in the United States has been unhampered by the laws and regulations which so
often in the past have prevented the natural

growth of many industries.
An extract from his address in opening the
Fourth National Radio Conference clearly shows
his pride in the success of the self-regulating ex-

Mr. Hoover

said:

We

have great reason to be proud of the results
of these conferences.
From them have been established principles upon which our country has
led the world in the development of this servic
.

Makes Any

i-

that

ence.

We
Set

Hoo\

Mr.

Confer-

periment.

GENERAL INSTRUMENT

and conveni-

ence."

the "guiding gen-

STATION SEPARATION ON
ALL WAVE LENGTHS

neces-

interest,

committed

ly

Radio
principles on which

definite

air without destroying each other, but we have
done much to establish the ethics of public service and the response of public confidence.

187 kc. (600 to 1600 meters).
There was another factor one that cannot be

ciples

The METRALIGN SLT condenser
was first publically announced in
May.
The

We

Equally disap-

opened a new

principle of station separation
wave lengths by engineering
design, and as usual created a trend
that is being rapidly followed, but

on

life.

Department of Justice, that any station is at
any wavelength at will, so long as
trespass is not made upon the band from 500 to

found

/CONDENSERS

toy; today

American

Increasing problems, due to rapid development, however, made imperative new legislation
to take the place of the 1912 Radio Act, which
was enacted before broadcasting was dreamed of.
Mr. Hoover had purposely requested Congress

liberty to use

METRflLKjN
STRA IGHT LINE
QI T
OLi
1
TUNING

we

are dealing with a vital force in
are, I believe, bringing this
lusty child out of its swaddling clothes without
any infant diseases, and that is more than can
be said of any other invention or industry that
has developed in this country.
We have not only developed in these conferences traffic systems by which a vastly increasing number of messages are kept upon the
fie

have accomplished

by a large measure
an art and industry of
this

of self-government in
unheard of complexity, not only in its technical
phases but in its relation both to the government
and the public.

Four years ago we were dealing with a

scienti-

Tested and approved by RADIO BROADCAST

-

upon any
referred

by the Department of Commerce, or
any one else affected. The Commission would
not be in continuous session but would meet
only upon call of the chairman or when matters
were referred to it for decision.
to

it

Outlining the necessity for such a commission,

Mr. Hoover said:

We have, in the regulation of broadcasting a
question of discretionary authority that may
affect the right, the good will, the property, and
freedom of individuals, that should never be
vested in one single official of the Government:
that is a point in government where a number of
deliberative minds should he called into action.
In the win :li- ol i:ur government plan
the
plan of the original Federal Government under
the Constitution
we were most jealous to divide
the authority of the government in such fashion
that the judicial and legislative questions should
rest in the hands of many men and not in the
hands of administrative and executive officers.
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There

is

One Best Way

Jones MULTI-PLUG, the Standard Set Connector, is illustrated
below in its various models. To-day
the discriminating buyer chooses a
set MULTI-PLUG equipped or
immediately equips his own set
with the MULTI-PLUG because
it

Radio's Latest Necessity-

affords greater simplicity, safety

and more convenience than any
other method used to connect the
receiver with

radio

the current

supply.

Type

P.

M.

is

mounted

right in the panel.

Plug leads go to batteries, ground and
aerial.

Controlit
THE HE ART OF TH EMPOWER PLANT

B. M. is mounted on the base and
wires are soldered to back of socket posts
no binding posts are necessary.

Type

;

ALONE

Your

set switch or rheostat
control "B" Battery Substitute and
Charger automatically.

Merely adding a

makes any set a
Type W. B., including
the Jones Radio WallSocket, has plug wires
leading direct from binding posts; plug goes into wall socket.
Wall socket is connected with hidden batteries, ground and aerial. Adapted to
any

set.

can

now

"A" Trickle

BRACK CONTROLIT

power-operated set, eliminating all switches from "B" Battery Substitute and Trickle Charger. No added wiring.
No alterations to set required.

Anyone can

light

install

CONTROLIT, and

the

power plant can be placed anywhere

in cellar,
or closet, or shelf. No radio user will be without it. Ask Your Dealer.

is adapted to any set. The wires
from the socket lead to the binding post,
while the wires from the plug lead to the

Type B.P.
batteries,

ground and

aerial.

Double Plug Cable is used when both set
and current supply are equipped with
Jones Sockets.
the

MULTI-PLUG

*UseKaras Equamatic hookup

HOWARD

B.

618 S. Canal St.

in

your

Price Only $6 m U.S.A.

Storm Guard
UGHTNIMG-L

Arrester

JONES

Chicago,

111.

'HIS Arrester for outdoor
is
constructed of
Bakelite and will withstand
years of exposure. It operates
1

I

JL aerials

Read Radio Broadcast
every month. You can't afford to miss an issue. Order
your copy from your Newsdealer or Radio Store. If
you wish to subscribe direct send #4.00 for one year
or $6.00 for two years.

on the non-air-gap principle. It
automatically diverts lightning
currents into the earth, thus
protecting radio equipment.

DOUBLEDAY, PAGE & COMPANY

Price $1.50

Garden

City, N. Y.

today for your free copy
WRITE
of Aibin's LATEST Radio

Money-Saver Catalog. More complete than ever
Every patce crammed
with latest in sets, speakers, kits,
parts and accessories. Fast movm

items
unbeatable values
complete
Blocks -unqualified Kuarantce-SAMEDAY SERVICE. Buy from Albin and

make

this

the

BIGGEST YEAR you

ever had

"THE ALBIN

RADIO CO

INC.

223 FOURTH AVE.. NEW YORK

Radio Products
L. S.

BRACK MFG. CO., Newark, N. J.

Makers of Famous Brach Lightning Arresters
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THE WHITE AND DILL BILLS

GREATER ^DISTANCE

BOTH

the Senate and House, bills were inincorporating the recommendations

INtroduced

FINER SELECTIVITY

of Mr.

of

GREATER TOWER

toward certain companies

Hoover

Washington,

by Senator C.C. Dill, Democrat,
and Representative Wallace

White Jr., Republican, of Maine.
During public hearings by the House Merchant
Marine and Fisheries Committee, to which the
White bill was referred, opposition developed
among a number of Democratic members to some
of Mr. Hoover's suggestions.
Headed by Judge
Ewin L. Davis, Democrat, of Tennessee, the
Democrats urged establishment of a new commission to have entire jurisdiction over the regulation of radio, and the imposition of drastic

with

SUPER-SENSITIVE

INDUCTANCE UNITS

anti-monopoly safeguards.
During discussions of the subject, no criticism
was voiced toward the administration of Mr.
Hoover, but the view was expressed that the
White bill was a "half baked" proposition, and,
if enacted, would have to be revamped within
a few years.

Tuned Radio Frequency

With no thought

Kit

the Democratic party gave this explanation of
the minority point of view:
"Oh, they just want to be different from the

#12.00

Replace your present inductances
with this Aero Coil Tuned Radio
Kit.

It

Republicans!"
Despite Democratic protests, the White bill
passed the House in the form recommended by
Secretary Hoover without a record vote.
At about the time the Senate Interstate Commerce Committee took up the Dill bill, the De-

will

Frequency
posiimprove the performance
of your receiver.
Special patented Aero Coil construction
tively

eliminates radio frequency losses.
will notice instantly, a tremendous improvement in vol-

partment

You

ume, tone and
This Kit

matched

consists of three
units.
The antenna

merce Committee

he shrewdly suspects
tical possibilities.

from your

*

tackling radio."
111.

Department

Although the
Senate early

of

It

might be noted that the

Commerce

noiseless filament control for all radio tubes
without change of con-

nections. Metal parts
are nickel plated. One

of

hole mounting. Sell

has "tackled radio"

first

Commerce.

To

complicate matters, the broadcasters
adopted a "hands off" policy. They left it
entirely to Congress to pass a law and to Secretary Hoover to see that the proper kind of law

contained switch opens
battery circuit when
desired.

Ox

Furthermore, a number of the
broadcasters were quoted as expressing the view
that Secretary Hoover had overstepped his
authority, and that he had shown discrimination

was passed.

Electric Controlling Apparatiu

WU.

"i

MAAAAAAAAAAAAM
-

in

Dill

May,

was reported to the
was not taken up until

bill
it

the last week before adjournment.
The thought
was that the measure could be passed in short
order and the differences between it and the
White bill adjusted in conference in time for enactment. This scheme might have worked out

but for the objections of Senator Cole Blease,
Democrat, of South Carolina.
Asserting that he would "Want to know the
religion of the Commissioners" and whether
"
they would favor the teaching of evolution by
radio" before he would consent, Senator Blease
forced a delay of one day, thereby preventing the
bill from reaching conference until late the day
before adjournment.

The Dill bill passed the Senate without a record vote, although a number of the members of
that body expressed disapproval of some of its
provisions and the hope that they would be eliminated or changed in conference.
With only a few hours to work, the Conference
agreed to disagree, and an effort was made to

pass an emergency resolution which would limit
broadcast licenses to ninety days until the enactment of a new law. During the last minute jam

even this failed of enactment because the Vice
President did not have time to sign it

SECRETARY HOOVER DISPLEASED
consideration of radio legislation in
Secretary Hoover was not par-

DURING
Congress,

pleased at the implied reflection on
himself by the move to take radio away from the
Department of Commerce. He felt that he had

done

Tested and approved by RADIO BROADCAST
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and that his department was
more consideration.

his job well

entitled to

Although no one in the Department of Commerce will admit it, there is good reason to believe that even Mr. Hoover and his legal staff
have been in some doubt as to their authority to
enforce some of the recommendations of the
national radio conferences which were put into
effect for the benefit of the industry and the
public.

There

days of an American radio
law, and that in his Department, has grown and
developed, the complete machinery and trained
personnel to enforce a complicated statute.
Keen to take advantage of the opening offered
by the refusal of Senator Watson to follow the
wishes of the President, the Democrats and insurgent Republicans gladly rallied around the
banner of the Indiana Senator. If the regular
Republicans in the Senate had gone to the support of the President, the story might have been
different.
But not one of them spoke a word in
defense of the Chief Executive and his Secretary

Provides complete

Milwaukee,

holds tremendous poliof chain-

Even the suggestion

argument was that: "Secretary Hoover already
has enough to do to keep him busy without

PERFECT FILAMENT CONTROL

Avenue

Re-

Despite objections by the President, Senator
Watson felt it incumbent upon himself to support
the complete divorce of radio from the Department of Commerce and Secretary Hoover. His

ever since the

2 78 Greenfield

it

commission for the regulation of radio. After
a few executive sessions, this bill was unanimously reported to the Senate for passage.

his usually placid face.

nearest dealer

<A|lsn-Breu%y'

Watson,

ing such a force to the bidding of a political competitor would cause a look of horror to overspread

out and instruction sheet for
building the super-sensitive
5 tube Aerodyne Receiver
packed with each kit. Get

Chicago,

E.

Com-

Although Senator Watson admits he does not
know anything about the technical side of radio,

circuit, lay-

Inc.

James

is

the allocation of

ticularly

it.

ing president."

FREE with Each Kit

Dept. 109
1772 Wilson Ave.

proceedings

Mr. Watson is considered
publican, of Indiana.
a politician of the highest rank and he has been
told that he would make a "distinguished look-

is
used.
Consequently
they tune into resonance on a
"knife's edge."

AERO PRODUCTS,

began

than might otherwise have been accorded
The chairman of the Senate Interstate

dope

TO-DAY

Commerce

the necessity for legislation, and the subject received more time and attention in the Senate

coupler has a variable primary.
Uses .00035 condenser.
Coils
No
are uniformly air spaced.

yours

of

against the Zenith Radio Corporation for alleged
"
"
Decision of this case
piracy of a wavelength.
in favor of the Chicago broadcaster emphasized

selectivity.

Eight page color

of attempting to belittle the
prominent leader of

efforts of his colleagues, a

in

wavelengths.
Following the Watson lead, Senator Dill entirely rewrote his bill and the new product provided for the establishment of an independent

is

no doubt

in the

minds of a number of

people in a position to know, that the Department of Commerce might have been able to
"carry on" during the summer despite the decision of the

Chicago Court.

But, smarting from the criticisms of Congress
and a number of the broadcasters, Mr. Hoover
did not feel justified in attempting to shoulder
the burden any longer.
Therefore, he asked the

Department of Justice for a ruling on the matter,
he must have, what the decision
Upon receiving the Department of
Justice ruling which upheld the Chicago Court
decision, Mr. Hoover announced that the Department of Commerce would make no further
realizing as
would be.

attempt to regulate the wavelengths, time of
Referring to
operation, and power of stations.
the Department of Justice ruling, Mr. Hoover
said:
"The general effect of this opinion is that
has broken down and stations are
under no effective restriction as to wavelength or
power used. The 1912 Act, under the various
regulation

constructions, has failed to confer authority for
the prevention of interference, which was its

obvious intent."
The country now has to await such action as
Congress may see fit to take when they reconvene
this fall.

Meanwhile the broadcasting

situation

being "investigated" by many organizations,
including the Americah Engineering Council and
the National Better Business Bureau.
is
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Constant and
Standard Frequency
Radio Stations

s

radio broadcasting situation is being
in
by the frequency
part

THE

stabilized

measurements of the Bureau of Standards,

Department

of

The

Commerce.

of broadcasting stations,

means
which

Model-

friendly rivalry
their

list includes stations which use special
of maintaining constant frequencies and
have given evidence of holding their fre-

new

This

Norden-Hauck
Super- 10

values by
quencies accurately on the assigned
the use of special devices for that purpose
The transmitted waves from these constant
to the
frequency stations are therefore of value

The special
public as frequency standards.
devices for frequency regulation employed by
the constant frequency stations include piezo
oscillators,

piezo

indicators.

The

Highest Class Receiver in the

World

and

resonators,

below

list

of

the hiqhc&t

A New and Advanced

which maintain

for places on
frequencies with high accuracy,
the Bureau's honor roll, is augmented by an
announcement just made of a new list of stations.

o/
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frequency
constant fre-

list
quency stations now supplements another
which the Bureau of Standards has been oublishing monthly since November, 1923.

The listof standard frequency stations includes
transmitting stations which have actually been
found by measurements made in the Bureau's
laboratory to maintain their frequencies very
constant and close to the assigned values.

The number

of these stations is necessarily limited because of the practical difficulties involved
in measurements of this kind which can be made

at one place.
The use of the piezo oscillator and the frequency indicator, specifications for construction
of these devices, and information on methods of
utilizing the

waves from any

as frequency standards, are
lets

all

of these stations

covered

in

pamph-

obtainable on application from the Bureau of

Standards
CONSTANT FREQUENCY STATIONS
ASSIGNED

LOCATION

STATION

FREQUENCY
(KILOCYCLES)

woe
WTIC

WMAQ
wcco
w\vj
IVLS

KTAB
WJJD

Minneapolis-St. Paul, Minnesota
Detroit, Michigan
Crete, Illinois
Lincoln, Nebraska

Mooseheart,

Illinois

WEAO

Columbus, Ohio

KFKA
KFH

Greeley, Colorado
Wichita, Kansas

WENR

Chicago,

WCAD
WAAM
WSKC

Canton,

wowo
WBBM

Ft. Wayne, Indiana
Chicago, Illinois
Harrisburg, Illinois
Cape Girardeau, Missouri

WEBQ
KFVS

WOK
WPDQ

Newark,

Bay

Buffalo,

\\CiC.

wn
WRT
WVA
NAA

WEAF
WCAP
WRC
wjz

Use Loop or Antenna.

i

Simple to operate, having only two major tuning controls.
No Harmonics. Signals are received only at one point.
Special Power Audio Amplifier, operating any loudspeaker and

1130
1140
1140
1150
1320
1330
1330
1340
1380
1460

Michigan

Illinois

New York

Annapolis, Maryland
Barnegat, New Jersey
Tuckerton, No. i, New Jersey
New Brunswick, New Jersey
New Brunswick, New Jersey
Annapolis, Maryland
Arlington, Virginia
New York, New York

Washington, District of Columbia
Washington, District of Columbia

Bound Brook, New Jersey

NAA

Arlington, Virginia

WGY

Schenectady, New York
Springfield, Massachusetts
F. Pittsburgh, Pennsylvania
F. Pittsburgh, Pennsylvania

WBZ
KDKA
KDKA

eliminates necessity of external amplifier.

Can be operated

\\ashington,
25 cents per year

District

from

house current
AB-2.

if

used

with

The NORDEN-HAUCK. SUPER-10 is available completely constructed and laboratory tested, or we shall be glad to supply the
those
complete engineering data, construction blue prints, etc., for
desiring to build their own receiver.

17.50
17-95

18.86

21.80
22.60
100.00
112.00
610.00
640.00

complete catalog,

H^SKS,

640.00
660.00
690.00
790.00
900.00
970.00
4711.00

of Columbia,

directly

NORDEN-HAUCK POWER UNIT

Further details concerning the stations are
given in the July issue of the Radio Service
Bulletin, a monthly publication of the Department of Commerce, obtainable from the Sjperintendent of Documents, Government Printing
Office,

10 tubes employed to give perfect reproduction with unlimited
range and volume power.
Super selectivity on all wave length*.
Built to Navy Standards.
Wide wave length range without change of coils, etc.
(Adaptable 35 meters to 3600 meters if desired.)

STANDARD FREQUENCY STATIONS
NSS
wci

regardless of cost.
Results obtained in every respect will upset all your previous
ideas of good radio reception.
Here are only a few of the host of features that place the
NORDEN-HAUCK SUPER-10 far in advance of competition:

1020
loo

New York
New Jersey

Homewood,

is an entirely new and
advanced design of Receiver, representing what we believe
to be the finest expression of Modern Radio Research
devoted
Engineering. It is the product of years of experience
exclusively to the attainment of an ideal Broadcast Receiver
i

1120

Illinois

City,

rr^HE NORDEN-HAUCK SUPER-10

620
630
670
720
850
070
880
900

Davenport, Iowa
Hartford, Connecticut
Chicago, Illinois

Welghti 55 lb.

Panel Slxei 3*"x9"I-4"

illus-

be gladly mailed without charge,
size constructional blue prints, show-

NORDEN-HAUCK,

trated, will

or full
ing all electrical and mechanical data, will
be promptly mailed postpaid upon receipt
of $2.00
Write, Telegraph or Cable Direct to

NORDEN-HAUCK
Incorporated

X-

ENGINEERS

MARINE BUILDING
Philadelphia, U. S. A.

for

Tested and approved by RADIO BROADCAST

Inc.

Philadelphia, U. S. A.

Gentlemen:

d

Please send me without cost or obligation on my part, attractive illustrated
literature
describing the new NordenHauck Super-ID.
I enclose $2.00 for which please send
me, postpaid, complete full size constructional drawings and all data for building
the Super- 10.

D

N 3 ITle
Address

.r^.l.n.n-nn.m-l-rTT
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Easily Made Changes Which Will Put Last
Year's Neutrodyne on a Par With Later Models

Some

THORP HISCOCK

By

the first step to be
taken in revamping the neutrodyne of
last year lies in the audio amplifier stage

UNDOUBTEDLY

Modern requirements call for
improved output quality, and this is now made
possible with the new transformers and tubes
available.
The often neglected question of grid
bias is also nowadays receiving its full quota of

of the receiver.

(Cushioned
to stop

vibration ~

better late than never.

attention

To

increase the sensitivity of the set, and also,
to a certain degree, the selectivity, the addition

why the Cushion
"Base 7ubc makes such
a wonderful improve-

of properly controlled regeneration

ment in

open to
However, most of the ways
generally known necessitate a fourth main con-

that's

Equip your

two

sufficient.

stages

is

frequency amplification.

The particular method used here
regeneration and properly control it,

much

set

is

equal in amplification to about
of tuned non-regenerative radio

Regeneration

to affect
is

discussion.

with Cushion Base

Tubes and note

the surprising softness and fulness of tone of reception that follows the elimination of
vibration.
Order your set from
your dealer to-day.

No Change

,'

HIGH QUALITY TRANSFORMERS
|20]-A~

No.25 Bradleyohm

5

1

Resistance-coupled audio frequency amplification could be used but

it

would

entail the in-

clusion of another tube.

The

first

to

is

step

replace

the first-stage

audio

frequency transformer with a General
Radio type No. 285, or similar instrument. Theterminals are plainly marked and the substitution is easily made.
If the small mica fixed condenser probably already across the primary of the
transformer is not one of 0.005 m fd. or o.oof>
mfd. replace it with one of approximately
This condenser may he
o.oo5-mfd. capacity.
connected from the plate terminal of the detectortube to the negative filament terminal of the
same tube. It will later be changed but, for

temporary operation while checking, it should
be installed as though it were to be permanenl
A bypass condenser of i.o-mfd., or more, should
be installed between the plus B terminal of thctransformer and the nearest negative A batterylead to bypass the alternating current around
the detector B battery, and to keep it out of the-

long battery leads.
If a C battery is not
already in the circuit, one
should be inserted.
The Burgess yj-volt type is

in Wiring

advisable since a high plate voltage can then
be used to advantage in the last stage if desired.

with the Adapted

Mogul

just as satisfactory for use in the neutrodynereceiver.

all

Phis battery

VCX Power

room

for

may

be located anywhere there

is-

the set since the length of theleads in this case is of little consequence.
The

Tube
C4!i

'C

it

in

positive terminal of this battery is connected
to the negative A battery lead.
The lead which

B-

F1G.

originally connected to the

I

Here are shown all the changes that are necessary
to modernize the audio-frequency amplifier unit
of the neutrodyne receiver as described in the
text

the transformer

is

minus F terminal

broken, and

in

its

of

stead a

is run from this minus F terminal to
the proper negative tap on the grid battery, this,
grid-battery tap value depending upon the plate-

flexible lead

voltage used, as specified in the instruction sheet
trol

which

to be of

is

any

quite

critical in

adjustment and,

advantage, demands a resetting
The method to be
set is re-tuned.

real

each time the

followed in this article, however,

is

not at

all

critical, and is very smooth and positive in action, and needs only slight adjustment to keep

you are not satisfied with the
if
reception that you are getting
you would appreciate a general increase in volume and an improvement in tone quality put one of
these tubes in your last audio
socket.
No other addition to your
set will make such a noticeable imIf

provement.

Van Home Tubes are made in a
number of types for all receiving
purposes, every tube being unconditionally guaranteed.

Ask your dealer about Van Home
Tubes or write for descriptive
matter.

NOTICE

VD

THE VAN HORNE
1004 Center St.

CO., Inc.

Franklin, Ohio

Should the same type of tube
in the second stage.

and the same voltage be used

DETECTOR STAGE

the selectivity sufficiently, it is only
necessary to loosen the antenna coupling, and
subsequently the interstage couplings, until a

degree of selectivity sufficient to work through
the local stations is obtained.
In this discussion of the neutrodyne, it must

be taken for granted that the set is already
properly stabilized, and that it has no tendency
to oscillate at the low end of the scale when the
The
tubes are burned at their rated voltage.
set owner who knows anything about radio at
all,

and

pliers,

is

can

handy with

make

his

a

soldering iron

own changes with

little

IN

no wrong connections are made.

THE

formers,

is

in Fig. 3

minus
F post of the second audio transformer to the4j-volt tap on thisC battery, after disconnecting

a flexible lead should also be run from the

The C battery may be
trans-

AmerTran, Rauland Lyric, ThordarThere are other new
son, or Jefferson be used.
makes of audio transformers on the market,
eral Radio,

f Tested and approved

shown

fastened

in position

by

bus bar wire cut to proper length,
bending an eye in each end to receive a screw.
The wire must be so shaped as to pass over the
battery and screw down to the base-boa rd on

a strap of

suggested that those of Gen-

l>

circuit as

its

the old lead from this transformer.

NEW TRANSFORMERS

matter of audio frequency
it

2

original form looks likethe circuit diagram shown here.
To include t heregeneration feature, it is necessary to revise the

detector circuit in

and

The changes are outlined in steps, and
advisable to operate the set after each step is
completed to mark the increase, and to be sure

PUTTING IN

FIG.

The

or no

trouble.

the

Detector
5
Squirrel Cage
Tube, will shortly be announced.

amplifying tube.

crease

that

product,

:

the set working at maximum sensitivity.
Should the addition of regeneration not in-

it is

A new Van Home

For
compiled by the tube manufacturer.
2OI-A type this will be 45 volts where QO volts is.
used on the plate of the first audio frequency

RADIO BROADCAST i

either side.
In

some

cases,

the quality of the output

is

RADIO BROADCAST ADVERTISER
greatly improved by connecting a resistance
across the secondary terminals of the second

This resistance
audio-frequency transformer.
may be a Bradleyohm No. 25, and should be
mounted where convenient on the panel, preferably at the right hand end so that the leads
will be as short as possible.
The connections
:shou!d be made as close to the transformer as
DETECTOR
STAGE

AUDIO
STAGE

live

A

out

fail.

that

battery lead, one should be installed withIt is just a few of these little
things

make

the difference between real reception
stuff that in many cases passes

and the mediocre

When testing out this next
forget to try different adjustments
of the Bradleyohm, since this will have a very
as radio reception.
step,

do not

marked

FIG. 3

regeneration

C

The life of a
practicable.
battery is considerable, but it should be inspected with a meter
months or so, and if it shows any
every
appreciable drop in voltage, should be replaced
With a dead or low C battery,
immediately.
distortion will be very pronounced, and the
B battery consumption will increase.
six

THE SECOND AUDIO STAGE
next step

is

to substitute

a General

Now

both on the volume and quality of
Also be sure when testing that
reproduction.
your batteries are well "up" for there is no use
testing a set balanced to operate on a go-volt
plate battery, for example, and then expect it to
give good reproduction on 65 or 70 volts.
The total cost of this second step should not
exceed $9.00.

One

Dial

Control

Is

Perfected

NEW TUBES

the advent of the semi-power tubes

W11H

for use in the

advisable to

make

though the owner

output stage, it is usually
provision for their use almay not desire to use one

It is only
immediately.
necessary to remove the
lead running from the output jack to where it
connects to the B battery plus post (probably
90 volts) and connect the jack to a separate
binding post by an individual lead of its own,
as outlined above.
Thus, any voltage desired
can be applied to the output tube without dis-

turbing the voltage on any other portion of the
set, extra B batteries, if necessary, being connected in series with those already in use. Provision for increasing the bias on this tube must
also be made.
To do this, disconnect the lead

which was wired, according to previous instructions, from the minus F post on the second audio
transformer to where it joins the 4j-volt negative

TillRadio Company No. 285A or similar secondstage audio frequency transformer for the one
now in the circuit. The proper biasing has
already been outlined if 2oi-A tubes are used.

r

effect

PROVIDING FOR THE

For the addition of regeneration to the detector
circuit, several changes are necessary, as shown.
A center tap on the secondary coil must be made
.and a i?-or 15 plate midget condenser controls

577

C

battery lead.

the No. 25

Do

not disturb the wiring to
to the first audio

Bradleyohm or that

P

S,

1

<2

<

3

Gang Condensers
The

Perlesz gang - mounted
condenser unit is a master-

piece of precision. Scientific-

matched straight line frequency condensers operate
together without variation.
Accuracy guaranteed within
one micromicrofarad over
ally

entire scale.

Each rotor, and stator is a
solid one piece die-casting
the assembly lined up accurately on one shaft and
mounted on a heavy, rigid,

112

Output

channel-shaped aluminum
base.

Operation, by a self-adjusting worm and dial gear, gives
a 340 degree movement to
speedometer type dial.

This

\\ith

is

the complete revised neutrodyne circuit with

some horn type loud speakers

a o.oi-mfd.
should be connected between the
plate terminal of the last tube and the negative
filament of the same tube.
This results in it

condenser

being shunted across the output whether that
be a jack or a pair of
binding posts or both.
\Vith some tubes it is found
advantageous to include a o.ooi-mfd. fixed condenser connected
from grid of the second audio tube to the
negative terminal of the same socket, but this can
be
ascertained by test.
only
The lead from
the jack or output post to the
positive B battery
lead should be disconnected and transferred
to
a

separate battery terminal.

A

condenser should be connected
to the negative

A

i.o-mfd. bypass
from this lead

battery lead to bypass the
audio currents around the
high resistance of the
B battery and the
If there
long battery leads.
is not
already a i.o-mfd. bypass condenser between this positive B-battery lead and the
nega-

all

the advocated changes clearly

Now

You never have seen the
equal of the Perlesz in positive
close tuning nor have you
seen any radio part so built
for everlasting efficiency.

shown

another binding post
and run an individual lead from the minus F
post of the second audio transformer to this post.
Thus, a negative bias of any voltage can be
applied to the last tube by connecting this post
transformer.

install

to the proper negative terminal on a second C
battery of which the positive terminal is con-

nected to the negative A post on the set.
When
only 90 volts is being used on a 201 -A type tube
in the final stage, this C post can be connected
to the same minus 42-voIt terminal that
supplies
the first audio tube, and the new B
post for the
output stage can be suppl'ed from the oo-volt
post already on the set, by a jumper.
In

employing the type 12 tube, it is well to
its filament by a
separate rheostat capable
of carrying at least one half ampere.
Or, if there
is no panel
space for a rheostat, a filament ballast
1

Adaptable without change
for building into

Delivery immediately.
Order a sample unit and convince yourself that Perlesz
solves one dial control.
t

PERLESZ RADIO
MFG. CORP.
560

W. Congress

control

may be mounted behind the panel to accomplish the desired result.
unit

if Tested and approved by RADIO BROADCAST

i

any radio

frequency type of receiver.
Furnished complete with
coils and shields if desired.

Street,

Chicago

Manufacturers of
Perlesz 7-,

8-

dial control

and

9- late receivers
one
all metal construction
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ADDING REGENERATION
first

step
THE
disconnect the

in

adding regeneration

is

to

lead from the rotary plates of
the third condenser to the
battery lead of the

A

detector tube.

The connection from the rotor
plates of this condenser to the tuning coil adjacent to it must be left intact.
Drill the panel for

Metallized!

A

glass wire

chem-

a

through

passed
ical,

Be sure and get
the thirteen or fifteen plate condenser, not the
smaller ones.
Connect the stator plates of this
mounting a midget condenser.

spun and

is

condenser to the rotor plates of the tuning condenser from which you have just removed the
connection to the A-battery lead. Connect the

high-temperature
a

forming

process,

thin

conducting layer of high

rotor plates of the midget condenser to the plate
of the detector tube with as short a lead as possi-

resistance.

Impervious to
atmospheric conditions.

ble.
Take out the 0.005 m fd- condenser that
was connected to the primary of the first audio
frequency transformer. Next ascertain the

middle turn of the secondary of the tuning coil
which the third tuning condenser is
shunted.
Lift this turn up with a knife blade
carefully so as not to injure the insulation on the
across

adjacent turns. The wire will stretch so that it
will raise out nicely.
Take a sharp knife and
scrape the insulation off just far enough to allow

connection to be made and soldered. To
protect the winding from injury while soldering,
slide a piece of paper under the lifted wire.
The
a

recision/

other end of this lead goes to the positive Abattery lead where you disconnected the lead
from the rotor plates of the tuning condenser.
set is now ready to test again.
If by any
chance you have a short, the first place to look
for it is in the midget condenser since a short
here will place the B voltage directly on the

The

RESISTORS

filaments.

bridge, the skyscraper, the great aqueduct,
have been made possible only through the exactness of engineering plans and the precision of men
and machinery in executing those plans.

THE

Scientific precision of a high order enters into the

Durham
Resistor

Made

Mounting

of moulded insula-

tion of exceptionally high

Has

resistance.

tension

quality,

bronze contacts.
upright

-

best

spring,

manufacture of the Durham Metallized Resistor,
developed by two leading university engineering
Noiseless, permanent, and guaranteed
professors.
to maintain, under all conditions, the rated resistance for which the unit is designed.
500 ohms to 10,000 ohms

Above 10,000 ohms
.25

$1.00

to .24

meg

75

meg. to 10 meg

50

The only

little

For condenser

space

.

.

.

RESISTORS

$<x.

6$c.

International Resistance Co.
Philadelphia, Pa.

Dept. D, Perry Building

can be received when trying to
the midget setting, the
detector comes out of oscillation and reception is
resumed. As the midget setting is increased, the
series of whistles

tune.

Through your dealer or

DOUBLEDAY, PAGE & CO.

direct by the year, only $4.00

GARDEN

CITY,

NEW YORK

f~\

~%

this

to

the

wavelength

of the detector tube will correct

proper
(higher

position.

frequency)

As the
stations

lower
are

tuned-in, the midget will have to be backed off
a little to stop the set from oscillating.
The

y""X

once logged, though the readings will vary from
those obtained before the circuit was changed.
If the detector tube does not oscillate at any
setting of the midget, increase the plate voltage
and filament voltage to normal. The tube, if

must

oscillate

Coming

Mniii Avc.

CO.
Ohio

* inraaio BOSWORTH
~V*''~1

ment voltage

under these con-

BOSWORTH GUARANTEE

THE BOSWORTH ELECTRIC MFG.

1

"

midget set at about "one or two
Varying the plate battery and fila-

not faulty,
ditions.

A name to
*

the

o'clock."

effect

RADIO BROADCAST

1

By reducing

setting of the midget will have no appreciable
on the setting of the third dial after it is

a good time to subscribe for

'V

detector should go into oscillation with a slight
After this, only a
rushing noise and a "plop."

with

Single mounting.

in Is

the plates are all in.
This will give the minimum
"
setting horizontal to the left, or at nine o'clock."
Tune-in a station and advance the midget. The

will increase to a great degree.
If the
station tuned-in has a frequency of about 600 kc.
(500 meters), the set should go into oscillation

in set.

I'll

denser, it is convenient to arrange the knob so
that the pointer is horizontal to the right when

volume

mounting made.

Occupies but

After the set is hooked up, adjust the midget
so that the plates are out of mesh
its minimum
When mounting this concapacity position.

-'''Wi

Tested

anil

Cincinnati,

approved by RADIO BROADCAST

Articles

In an early issue of RADIO BROADCAST will
appear the first of a series of articles on how to
revamp some of the most popular and widely
radio receiver^
the manufactured
sold of
Photographs and diagrams show explicity how
The first article
the changes can be made.
describes the alterations which can be made on
one of the most popular Atwater-Kent receivers.
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than high quality radioproducts

A Useful Laboratory

can give good steady results

Handbook
RADIO FREQUENCY MEASUREMENTS.
E. B. Moullin, M. A., A. M. I. E. E.,
Published by J. B. Lippincott Company,
Philadelphia. 278 pages and i}4 illustrations.
Price $10.00

By

f

Ml Benjamin Radio Products

WERE

II

^

are a few books on radio subjects
which are essential to the equipment of any
serious worker in the interesting phase of

communication engineering.

One

of these books

is Professor Morecroft's Principles of Radio Communication; another is Van der Bijl's well known

book,

Vacuum

Tubes.

Lately a third book has appeared that cannot
be too well recommended to those who can digest
Morecroft and Van der Bijl. This is a book

on radio freqaency measurements and

is

by no

person that E. B. Moullin, who probably
deserves more credit than any other for the
development of the vacuum tube voltmeter, an
instrument that is gradually coming into the
less a

wide use it deserves.
This book, the full

which is The
Radio
Frequency
is
England by
published in
Charles Griffin and Company, and in Phila-

and
Measurements
Theory

Practice

title

of

of

standard as the far-famed

The most
is

beautiful or the largest radio set it is possible to produce
with just a little technical flaw in its interior. Thus if you

helpless

would have clear and consistent radio reception you can not afford
to use "bargain" radio parts.
There are just three characteristics which have gained popularity
for Benjamin Radio Parts; the best possible quality in material; the
highest perfection in technical construction; and absolute permanence
in cooperating with other radio parts to give perfect radio reception.

Improved Tuned Radio

know more

of

what goes on

in

radio

his readers

know

of electrical
theory particularly
their alternating current theory; the first chapter
heading indicates this, being entitled "The

something

Valve Generator." Early in the chapter the
vacuum tube voltmeter is brought into evidence,
and throughout the volume of 278 pages the
generator and the voltmeter go hand in hand in
all sorts of valuable and interesting measurements. Along with the laboratory practice
involved, goes considerable mathematics, but
Mr. Moullin
not too much to obscure the issue.
and other sound British engineers and physicists
have carried out the mathematical groundwork
underlying the work to be done in the laboratory,
and there is no need for them to repeat all of
their involved mathematical circumlocutions.
The writer of this book has not done that; he

coil for

modern radio sets.

are built.

tical air dielectric.

Gives wonderful
sharpness in tuning, better vol-

ume and

crowded assembly. Eliminates

strength, an-

tenna resistance and effective height, can be
made. Mr. Moullin again brings out his ubiquitious vacuum tube voltmeter and his generator, and the answer is soon at hand.
XVith regard to the vacuum tube voltmeter,
it seems worth while to point out that it is not
the infallible instrument that many in this counThis is particularly true of
try would believe.
the "slide back" meter in which an a. c. voltage
is

balanced by a

d. c. grid

stations. The broadspread evenly over the
complete dial. Stations come in without interference, and tuning is much
easier. Adjustable turning tension.
Low loss characteristics give a definite
and distinct radio reception. Beautiful
in appearance
a credit to the looks

crowding of

cast range

and

is

efficiency

of

any set. Finished
in dull silver.
Made in three.

inter-

.00025 Mfd., $5.00
.00055 Mfd., $5.25
.0005
Mfd., $5.50

fering "pickup." Set of three, $5.75;
Single transformers, $2.10.

3" Diameter Transformer
Capacity coupling reduced to lowest
degree. For use with .00035 Mfd. Condensers. Set of three, $6.00; Single
Transformers, $2.25.

Push Type Cle-Ra-Tone
Sockets
Spring Supported, Shock Absorbing.
Stop Tube Noises.
Greatest aid to

"Lekeless"

Transformers
Uniform high inductance,
low distributed capacity
and lowresistance.The external field is so slight that
it permits placing coils
close together without
appreciable interaction.
Single transformers,$2.50.

non-noisy operaContacts al-

Brackets

tion.

ways

clean. 75 cents

Supports sub-panel, with
underneath for accessories and wiring.

Battery Switch
Quick, positiYe,clean-cutmake and

When

"in" it's "off,"
'
eliminating danger of wasteful use
break.

An aid to simplification in set construction.

each.

it's

of battery. 30 cents each.

in detail; the problems of measuring capacity and inductance each
get a chapter, and two chapters are devoted to
measurements on antenna characteristics and on

In the latter
the intensity of radiated waves.
there is considerable interest at the present time,
and little has heretofore been published of
methods by which measurements of the im-

No

sizes:

2?" Diameter Transformer
for
Compact. Especially desirable

measurements are outlined

field

purer

tone quality.

High frequency resistance

portant quantities, such as

Better in all

important features and characteristics.
Space wound. Basket weave. Cylindrical. Highest prac-

has used enough to show the points at issue.
The remainder of the book is devoted to the
measurement at high frequencies of the various
elements around which all radio
electrical

phenomena

Frequency Condensers

Frequency Transformers

cir-

cuits.

Mr. Moullin assumes that

Straight Line

Proved through exhaustive and comparative tests to be the most efficient

It
delphia by the J. B. Lippincott Company.
bears the date of 1926, which means that it is
It has been written for
right up to the minute.
the advanced worker as a laboratory guide or
manual and for those students who are anxious

to

'are of the same hiyh
Cle-Ra-Tone Sockets-^

room

Plain and adjustable.

Plain 70 cents per
pair; adjustable,
$1.25 per pair.

FOR RADIO HOOKUPS
A contest for new and original circuits.

PRIZES

Write our nearest

Benjamin

office for full details.

Electric

Mfg. Co.

New York
247

W.

120-128 South Sangamon Street
17th Street
Chicago

Manufactured in Canada by the Benjamin Electric Mfg. Co. of Canada,

~f

San Francisco

448 Bryant
Ltd., Toronto,

your dealer cannot furnish you with Benjamin

*! Radio Products send amount direct to our
nearest sales office with his name and we will see
that

you

are promptly supplied.

bias.

KEITH HKNNEY.
Tested and approved by RADIO BROADCAST

A

^T

Street
Ontario

~
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The Microphone
The Theory and Application of the Various Forms
of Microphones Contact and Non-Contact Devices

Use the

Handsome

By H.

J.

term "microphone," originally used
by Hughes to describe a loose contact

Bodine

THE

device extremely sensitive to vibration, has
been generalized to mean any piece of apparatus
for converting rapid vibrational energy into
electrical energy with similar vibrational characteristics.
A number of such devices are now
known; some are of scientific interest only, while
others are used very extensively in industry.

Deluxe

Loop

Microphones Proper.
tween any two conductors

is

phonic.

That

micro-

when

say,

to

is

sub-

jected to vibration
there is no sharp
definition

between

completely

com-

closed cir-

pletely

In between

cuit.

two

these
there

open

and

circuit

is

states

a condition

where varying pres-

A

loose

sfSij^*-^-^

contact

be-

and

if

one

music

have

been

The inventive

T
I

produced in many forms.
been towards multiple

drift has

contacts and practically
are

now formed

all

contact microphones

of prepared anthracite granules,

the sound pressure being applied in various ways,
In recent
usually by means of a diaphragm.

years a more accurate study of the response of microphones to sound pressure has been made, and
two modern forms in which the response is practically

independent of frequency have been made.

~~"^

^^

In the first form,

"|a>j

xc-r
,L
,L
,
j
/lo; month in these columns we printed a story about
J ' /ie inventor of the microphone, Emile Berliner, who
came over to this country as an immigrant when be was
This month, a little more about
nineteen years of age.
i

the eye of the transmitter.
In the accompanying article, Captain Round, of the British Marconi Company, describes the various types of microphones, and

this device

To the Encyclopaedia
their
applications.
explains
Britannica we are indebted for this article, for it has been
especially written to appear in the I jth edition of that
The drawings
institution, due for publication this fall.
were also supplied by the Encyclopaedia Britannica.
THE EDITOR.

sure alters the resistance,

ROUND

A9|^^^^^ ^^^-^^

^

^^-^

To Tune Out
Interference
The artistically

balanced, hand rubbed, solid walnut
frame and lustrous silk winding oi this beautiful loop
harmonize with the finest furniture. It is very compact, yet highly efficient for its size. Equipped with
jack which may be mounted in top of cabinet, to eliminate all exposed connecting wires.

Dnone

pressure, the vibration is
The characteristic between presing current.
sure and current is only linear over small limits.
The action at the point of contact is not ex-

actly known. When the current passing through
the contact while in the microphonic condition
Damping Plate
Terminal -

Screw forStretching
Diaphragm

ural

it
is
required
to reproduce.
A type of air

cy

damping
to
rest

the
it is

is

applied

diaphragm
allowed to

on carbon gran-

The

resulting

currents are practically independent of frequency.
In a second form, known as the Reisz microphone (Fig. 2), a diaphragm is practically

dispensed with, and a layer of carbon granules is
laid on a heavy non-conducting block, such as
marble, being held in position by some material
such as silk or thin rubber. The current response is obtained at right angles to the direction
of application of pressure.

natural friction of the carbon.

The resulting response is similar to that of the
stretched diaphragm type described in the last
paragraph.
Lowering the period of the dia-

^^ Folding Loop

Very popular because of its

phragm or thickening up the layer of carbon
granules in these two types have similar results.
These high quality microphones are not

remarkable ability to pick
signals.

designed wires

and have to be used with a vacuumtube amplifier.
In commercial telephony this amplification is

do not sag. Loop holds in
shape in service. Folds
very compactly ideal lor
camping. Calibrated dial
permits logging. Ask your
dealer about the Bodine

sensitive

is examined, it is found not to be
absolutely
constant, and this lack of constancy makes itself
evident as a hiss in a telephone receiver. The
discharge through a vacuum tube has a very

Basket-Weave Folding
Loop, the loop that k
different.

Bodine It R-F. Transformer
The dream

of set builders*

Readily improves tuned
radio frequency circuits.
Makes them sensitive and
selective. Improves tone
quality. Write for data on

Bodine Twin- Eight Hookup which utilizes TwinEight

the

well

The carbon granule-air system of a thickness
2mm. forms a system of a very high
natural period in depth, also damped by the

DeLuxe Loop.

Mail

period

above the frequen-

for directions for converting aerial sets into loop sets.
Ask your dealer to show you the beautiful Bodine

Specially

is

stretched to a nat-

of about

up long distance

1}

aluminum

Improves tone quality by tuning out interfering
stations. Designed for regular loop sets, but can be
used with many aerial sets with slight changes. Write

Bodine

fp; B

dlapl

ules.

to vibratory
reproduced as a vary-

making contact are subject

Elec-

carbon micro-

tric

and
Ifi's

or both of the sub-

stances

the Western

Coupon

coils.

similar sound

Carbon Electrodes

when

The change

amplified.
of resistance with pressure varies
Carbon in one
materials used.

greatly with
form or another

is universally recognized as the
best material, in that the transitory stage between open and closed circuit is more marked

than with other materials.

This does not mean,

gives the greatest change of
A
resistance for a given change of pressure.
contact between gold electrodes, by delicate

however, that

it

adjustment, can be put in a sensitive condition,
and in the adjustment gives greater changes
than carbon for the same change of pressure. A
considerable amplification can be obtained with

microphonic contacts, the output vibratory
energy being many times that of the
input mechanical energy.

electrical

To
others,

Edison,

we owe

Berliner,

Hughes,

and

many

the introduction of the contact

microphone and its development as a practical
device, and microphones to translate noises and

Tested and approved by RADIO BROADCAST i

FIG. 2
not usually permissible, at least to any great
extent, so that it is usual to greatly increase the
sensitiveness by foregoing some of the accuracy
of response.

Fortunately the human voice can be considerably distorted without lack of intelligibility and,
by giving the diaphragm of the microphone a
natural period in the middle of the important

frequency ranges (about 800 cycles), amplifiers

RADIO BROADCAST ADVERTISER
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can be dispensed with owing to the increased
response; music, however, cannot be reproduced
with anything like fidelity. These microphones
are also used well outside their range of linear
response.

Granule microphones all suffer to some extent
with packing, that is, a tendency for the carbon
to set itself in a hard contact condition where
change of resistance with pressure is least, and
much time has been spent in an attempt to
overcome this difficulty. The commercial solid
back microphone is one of the best forms, but
occasional shaking is still necessary.
Other Response Devices.
The best

non-contact devices

the

is

E.

known

of

S.

microphone,
developed into an instrument of precision by the

King for
Strttc^ng
Stretching
Ring

Spacing
"'"9

DuraJumm
Diaphragm

J

Black

Wire Gaul?

Wa(e

Shieljl

Rubber
Diaphragm

.

'.

Front

felt

Cover

\

Front Cfntf
Securing Sere*

FIG. 3

Western Electric Company
Here
(Fig. 3).
the same principle is used as in the carbon
microphone.
air

A

high natural period diaphragm,

damped, forms one plate of a condenser,

the other being a solid insulated metal piece
spaced a few mils from the diaphragm. The
chief use of this instrument is for measurement

and

for

The

broadcasting.

amplification

re-

quired is large.
Various magnetic microphones have been constructed; in fact, the first Bell microphone was

A New Type Trickle Charger

The response
practically the present receiver.
with frequency is, however, a complex curve,

With Three Charging Speeds!

although it is more linear with amplitude than a
contact device.
Moving coil devices have been

No

longer necessary to do without your radio a
night or two while the trickle charger helps your
"A" Battery to catch up! In the Unitron Trickle
three charging speeds are provided. If you've
used your set to an unusual extent, simply move
the little switch into high gear and keep on using

produced by Sykes, Siemens-Halske, etc., the
later forms of instrument being constructed so
that the

moving

In the

ring of

the diaphragm.

coil is

Sykes microphone (Fig.

aluminum

foil

or wire

is

4),

an annular

suspended

in

a

the

set.

In such fashion each of the ten Unitron Radio
Devices possesses some exclusive feature, some
additional helpfulness that doubles its usefulness
to radio.

Every Unitron is a saver of radio upkeep cost
each is absolutely noiseless and all are guaranteed
foolproof.
FIG.
magnetic

field,

large to enable the

method

is

sufficiently

to be used for broad-

The law of response with frequency,
although not nearly so correct as the electrostatic instrument, can largely be corrected for in
casting.

the amplifier.
Thermal Devices.

Hot metal wires have been
used for microphone purposes. The response
is, however, small, except for very low frequencies, which property has been used by Tucker
for

gun ranging usually
resonance chamber.
Gas Discharge Devices.

in

connection with a

these devices have not

come

into general use.
sensitive to sound

Complete $12.00.

Unitron Charger No. 00

-REG- U-S- PAT. OFF'

V

RADIO POWER DEVICES^

Send this Coupon for details about UNITRONS
FOREST ELECTRIC COMPANY, New and Wilsey Sts.-, NEWARK, N. J.
pj Please mail me literature that tells about the ten Unitron Light
Socket Devices, and how little it will cost to equip my set, which is

a

tube

,

using

State

City

Check here

Q

if

A

three-purpose battery charger for
batteries, 4-volt
batteries, or up to 100 volts of wet
"B" batteries. Three-way switch

6-volt"A"
_

Doctor Thomas of

the Westinghouse Electric Company, and others,
have investigated the use of point discharges but

An unusual electrolytic "A" trickle
charger with three distinct charging Hpeeds. controlled by three-way
switch. Thus the small or large battery can have exactly ita current
needs. Permanently connected to
battery, can be turned off or on by
use of the toggle switch, or can be
kept chancing continuously.
Rectifying elements truamnteed
two years and will last a lifetime.
Silent. Can't overcharge. Current
cost 1-10 of a cent per hour when
battery is charging. Mahogany Duco finished cane, 9 x 3 1 2 x 6 1-2
inches high.

ran
MI

4

and the response

Unitron Trickle

a dealer, and write your firm name below

A flame carrying a current is
but the effect is too small for practical purposes.
The piezoelectric effect has also been used but
not with much success, except for very high

batteries.

"A"

permits this flexibility. Can be used
even while set ia working. OverOharnig is impossible and current
cost is no more than 90 -watt electric
lamp. Absolutely noiseless. 6 1-2
x 6 1-2x8 1-2 inches high.
Equipped with the new 2 1-2 ampere Unitron Electrolytic tube and
through its use the charger will deliver either a trickle charge of 6-10
of an ampere or a 2 1-2 ampere rate
at the option of the operator.
This
tube m filamentleBS, guaranteed for
two yeara and lasts for maiiy more.

Complete with tube, *1B.OO

frequency work.
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Ops See
Foreign Lands

A

Department for the Exchange of Ideas and Suggestions of Value to the Radio Constructor and Operator
department are welcome and those used will be
from two to ten dollars each. A pri^e
given for the best idea used during each three-month

to Ibis

paid for at the usual
CONTRIBUTIONS
of twenty-five dollars

is

rates, that is,

The pri%e winner for the last period was announced in the August
RADIO BROADCAST. Manuscripts intended for this department should not exceed
Little
about three hundred words in length, and should be typewritten.
consideration can be given to manuscripts not typewritten.
Envelopes should
be addressed to this department, RADIO BROADCAST, Garden City, New York.
period.

C

writer has found that the ordinline supply unit
may be very easily modified so that

home constructed

THE
ary

have marvelous opportunity
for travel and adventure.
They earn good pay in addition to board and sleeping
quarters.

C

station.

WILLIAM WOOLEY,

potentials as well as B potentials may
be obtained. The circuit used is shown
in the accompanying sketch, Fig. 11, and
consists of the standard Raytheon circuit
modified to include the resistances RI, R4,
and R 5
RI is a 10,000 to ioo,ooo-ohm
variable resistance, and is used in supplying
90 to 100 volts plate voltage for radio frequency and first stage audio tubes. RI
or grid
and R 5 are used in supplying the
potential, and consist of two approxim-

all

Radio operators on ships

soon as a carrier wave is tuned in, all hum
from the set disappears amid the much
louder generator noises from the broadcast

POTENTIAL FROM THE LINE SUPPLY UNIT

.

C

ately

4OO-ohm potentiometers connected

in

The actual

Study at home now for a
voyage next summer.

values of the resistances
used for R4 and R 5 will depend upon the
grid potentials desired and the plate current supplied by the line supply, and may be
determined from Ohms Law. Final adjustment should be made with the aid of a

America

milliammeter in each plate circuit, in turn.
It is important that the 8-mfd. condenser
be connected to the B negative as shown,

Radio

Institute of

world's oldest radio school
offers

Home Study Courses

series.

and not to the

you to pass the
U. S. Government Commer-

C negative lead, as the 2-mfd.

St. Louis,

Missouri.

INTERCHANGEABLE COILS
advent of the
with

THE

together

the

new ux

tubes,

corresponding

sockets, makes a very good solution
to the problem of a satisfactory plug-in
coil for home constructors.
As shown in the diagram, Fig. 2, fasten
a strip of wood across the bottom of the coil
form with wood screws. This strip should
be about 5 inch thick, and ij inches wide,
rounded at the ends to fit.
In the center of this strip of wood, drill
holes to correspond with the holes in an
ux socket. The writer uses a No. 27 drill
for the two small holes, and a ^-inch one for
the two large ones.
Then cut four pieces of brass rod about
Two of these should be
\l inches long.
of j-inch stock and the other two of .fa-inch

that qualify

or Amateur License examinations.

cial

Institute of America
instruction is the finest obtainable at any price.

Radio

RI

-

10.000 to 100.000

ohms

variable

R 2 -10.000to 100.000 ohms

res:

-

ft3-10,000orimi fixed resistance

R4-200 to 400 ohms
R s - 400 to 600 ohms
Condenser, Trnsfofmr. and choke cases grounded to B -

FIG

I

This diagram shows how it is possible to obtain
C battery potential from a B battery line supply
It is a standard Raytheon circuit modidevice.

RADIO INSTITUTE
OF AMERICA

fied so as to include the resistances Ri,

formerly Marconi Institute
Established in 1909
328 Broadway, New York City

R 4 and R
,

5

.

FIG. 2
Details are given
in

the accom-

panying text for

condensers arc, because the latter connection will suppress the bass notes.
All grid and plate leads going to the line
supply are bypassed in the receiving set
with i-mfd. capacities so as to eliminate
the effect of the lead impedance as far as

the
construction
of a neat plug in
ceil

An

arrangement.

ux

socket

forms an integral
part of the construction

possible.

The

Mail coupon

/or complete
description of course.

------- CUT HERE
J

me full information about your
Home Study Course of radio Instruction.
D I am interested in the complete course inPlease send

cluding code instruction.

PI

I

am

interested In the technical course

without code Instruction.

Name
Address

is

using this line supply cir-

to those obtained with the
batteries, as the ripple hum is less.
due to the fact that any voltage

what superior

i

Radio Institute of America
318 Broadway, New York City

writer

cuit with a high grade amplifier and a W.E.
cone speaker, and finds the results some-

C

use of

This

is

ripple tends to modulate the grid and plates
of the tubes in opposite directions so as to
cancel.

So

far the writer has not

eliminate

all

been able to

hum from the cone speaker but
the hum is not audible more

at present
than a foot or
signal,

two from the speaker with no
and the set out of resonance. As

f Tested and approved by RADIO BROADCAST

stock.

Thread the two |-inch pieces

for

about I inch with a No. .^ die, and the two
aVinch pieces for the same distance with
a No. 8^ die.
These threaded rods are
then inserted

in

the holes drilled

in

the

and held firmly in place with
a hexagonal nut above and below the strip.
The four terminals of the coil arc brought
The
to these rods and soldered in place.

wooden

coil

strip,

can then be inserted in the standard
a firm contact maintained.

ux socket and

RADIO BROADCAST ADVERTISER
The
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is wired into the
with proper regard for the identity

socket, of course,

circuit

of the coil prongs.
This makes a very
installation, and coils
in a second or two.

neat and efficient
can be interchanged

Jlte BdllootiJire of

W.

T. MITHOFF,
Detroit, Michigan.

A VERNIER

yourRadio Set

TICKLER FOR THE ROBERTS
tuning-in

for

distant

sta-

WHEN

tions, some form of micrometer
adjustment for the tickler coil in
the Roberts circuit will often be found help-

The following method of accomplishing this has been tried out by the author and
found extremely satisfactory in operation.
A small rubber band is employed to
exert a pull on the tickler coil form.
By
rotating a shaft, mounted in a bushing in
the panel of the receiver, a string, one end
of which is fastened to the coil form, the
other to the shaft, is made to wind up
on the shaft, thereby obtaining a slow
smooth variation in position of the tickler
ful.

This string will not unwind. Only
is used and, since the string

coil.

one bearing

Takes out
the bumps
The new Sofrubba Socket

is a radical improvement over other
sockets heretofore used and can be well compared to the improvement of the balloon tire over the old high pressure automobile
tire as a shock absorbing factor.

All V. T. socket

Collar-->j

Bushing & Nut
'

Panel
-^
--.-"- - -- -

|

Some
FIG. 3

Micrometer adjustment of the

tickler coil in the

Roberts receiver simplifies tuning considerably

the end of the shaft, a
brake action is obtained.
If a quarterinch shaft is used, you will have two complete revolutions of the dial from zero
See Fig. 3
regeneration to maximum.

EDWARD

J.

made

live

socket are:

adaptable to top and sub-panel mounting with
out change.

It aligns itself to warped panels and imperfect panel
drilling.
It gives a perfect hugging contact.

shock-absorber.

ot special process soft

new

It is

write us direct.

It is

wound out near

of the improvements embodied in this

Here are some of the remarkable features of the
Sofrubba Socket. Ask your dealer about them or
It is a perfect

is

problems as well as microphonic noises can be

eliminated.
,

rubber.

Each contact is one continuous piece and self-cleaning.
It is Universal
Takes UV and UX types of tubes.

guaranteed without qualification against rubber
change or any other defect for five years.
It is unbreakable.
It is

It is

Its

good-looking practical efficient.
low price, alone, makes it distinctive.

MOULDED PRODUCTS CORPORATION
549-551

KYPKE,

West 52nd

Boaz, Wisconsin.

Street,

New York

Attention Department

City

C

SAVE YOUR TUBES!

OST

of us

who

"roll

our

own" have

hurried repairs with the
screw-driver without first removing
the tubes from our sets, with disastrous
results, due to shorting the B-battery current; this often results in burned-out tubes.
A good preventative is to obtain some small
ioft rubber tubing from the druggist, and to
slip a length of it over all screw-drivers used
in radio work, leaving just the end of the
blade uncovered. This will permit safe
use around the set, while tubes are lighted.

ivr

tried

E. W. COUGHLIN,
District of Columbia.

SOFRUBBA
fnjpyaBi

^

SEND COUPON FOR AMAZING SPECIALOFFER1
NOTE:

famous

staff of

has prepared a splendid article on how to
and build an experimental radio and
electrical laboratory in spare space in one's

home.

The

is most
complete, with
photographs and working
drawings, together with a list of necessary

_

article

s

home constructor will not
the tools for his construction
work but will have, if he follows the suggestions of the article, the base of a good radio
only have

all

experimental laboratory.

ONE DIAL
CONTROL
Model (not

iraeo cornea

illus-

HOLESALE

I

PRICES

I

RADIO
GETS'EM
COAST *>
COAST,

I

moua demand

for

Mirac,,5..make,
loaalble hi

1

to user-agents
who Bbow the
aet to I rieoda.

DEALERS

I

*

sea

compete!, assembled,

i<ily

ua*L
>/2 *

A s^^mm^w^^fW^,&^

WRITE!
I

a!

|
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* on. Bej.,_

speakers,

tubes,

batterie

,

("MIDWEST RADIO CORPORATION, Pioneer Bunders o sets

oping panels, di ls beautlf ully!
finuhedin walnut tomatcb abinets: Con- 1
e E-Z
eaures [toot
aes: feat
Battery
aery Cabl.
merous to mention lofhizh-priredsots.l
Send Now For Latest Literal
Bakelite

niH

iVwilh small eneaD nett.

erTcV~Don~f "confnie
SELECTIVE, CLEAREST TONED and MOST
bias-tube sets. don'tbUTit.
^.RanioiB beautiful tted
and fully B

Up to
Our Factory Prices Save You
"
I SEND NO MONEY!

'SPECIAL

jltratedialBOoffered on SODaya
Free Trial. Enor-

helpful

tools so that the

marie to prospective buyers by

BEAUTIFUL- BIG -POWERFUL

RADIO BROADCAST Laboratory

lay out

many

is

big Radio Corporation, one of America'*

oldest reliable manufacturers of fine sets-seventh
successful year. Many satisfied users in every state.
Postal or coupon brines testimony of nearby users
and proof Miraco's outperform sets costing up to 4
timts as much. Very easy to install and operate this

In Coming Issues
The

This offer

^S^^K^S^ySlSS^mtiiaiiittaaui.
testimony of uaeru,

OFFER,
,
NAME:

ADDRESS:

-jr

etc*
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THE
"RADIO BROADCAST"

INFORMATION SERVICE
How

to

mation

Write for Technical InforThe Scope of This Service

\VAS announced

June RADIO
which were
formerly sent to "The Grid" will now
Information
be handled by the Technical
That
Service, RADIO BROADCAST Laboratory.
service is maintained under the following rules:
1. All
questions from subscribers to RADIO
BROADCAST will be answered free of charge.
2. Non-subscribers to RADIO BROADCAST will be

AS

3.

BROADCAST,

all

in

the

questions

charged a fee of One Dollar for the Laboratory
Technical Service.
All questions will be answered by mail and

none

will

be published in RADIO BROADCAST.
Information Service of the

The Technical

Laboratory feels that it is important to define the
Although the
scope of its service to readers.
Service is of very general help to our readers,
there are certain demands which can not be met.

The Technical Information Service:
make comparisons between various
1. Cannot
kinds of receivers or manufactured apparatus.
2.

3.

Wiring diagrams of manufactured receivers
cannot be supplied. This information can be
secured from the various manufacturers.
Complete information cannot be given about
sets described in other publications, but in
all cases (wherever possible), inquirers will be
referred to a source of information where the
In this connection,
data can be obtained.
the monthly department in RADIO BROADCAST "The Best in Current Radio Publications" should be of great help, and should be

That department records the
most important constructional, technical,
and general radio articles which appear.
Special receivers or circuits cannot be deconsulted.

4.

signed by the Technical Service.
5.

Those who ask questions which cannot be
answered in the scope of a letter will be referred, if possible, to sources where the information can be obtained.

In response to many requests, lists of the
various groups of apparatus tested and approved

by RADIO BROADCAST Laboratory
to

will

be mailed

inquirers without charge.

all

TECHNICAL INFORMATION INQUIRY
BLANK
Technical-Service,

RADIO BROADCAST "Laboratory,
Garden City, New York
GENTLEMEN:
Please give

me

information on the atenclose a stamped addressed

fullest

tached questions.

I

envelope.

D

1 am a subscriber to RADIO BROADCAST, and
therefore will receive this information free of

charge.

D

am not

I

a subscriber

and enclose $i to cover

cost of the answer.

Address

Another Radio Show
A

radio

show

will

be held

in

Kansas City under

the auspices of the Kansas City Electric Club
in Convention
Kansas City, Missouri,
Hall,

G. W.
September 27 to October 2, inclusive.
is
Secretary-Manager at 819 Gloyd

\Veston

Building.
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LETTERS

FROM READERS

Contributions from Readers on Various Subjects
of Radio Interest An Open Forum for All

Co nvenence

For Cheaper Radio Apparatus

ONE
in

way

to

the

sale

prevent any diminution

ionally anticipated,

Here's the Reliable Automatic
Power Control Switch, a selfacting device which controls
your Trickle Charger and your
B Eliminator by the simple action of turning
set on or off.

your receiving

average listener to get the quality of reception
his ears demand, at the price he can afford.
Given a capable set, he can perhaps "range"
the air and pick out here, and there, satisfying
bits from this or that program.

of

radio

parts,

occas-

would be to reduce the

But when I consider that Ford's entire engine
costs less ($15) to build than some manufacturers ask for a unit which is merely a can containing a condenser, coil, and socket, all marked
at the tidy price of a mere ?2o per unit, or $60
to j>ioo for enough to make a set; when I see
some dealer's window showing other electrical
items such as fan motors, which contain several
times the material and labor required for an

of radio equipment

substantially,
contends our correspondent, Mr. Frank P.
can't all be Henry
Illsley, of Chicago.
prices

We

Fords but

it

is

suggested that some of the

larger radio manufacturers might profit by
applying on a small scale the methods
adopted so long ago by the motor car king.

audio transformer or impedance unit, but are
wonder how many besides myself
priced lower,
are struck by the disparity, and the seeds of a
little revolt against buying anything more than
1

For $2.00 you can make the
operation of your receiver as
simple and as dependable as
your electric light.
This new device, another product of The Reliable Parts
Manufacturing Company, controls
either or both your
Trickle Charger and B Eliminator as required and all automatically, without thought on
your part.
If
Sells for $2.00 everywhere.
your dealer does not have it,
order from us direct and send
us his name.
your receiving set uses
Type 199 Tubes, order
If

Model

14

List Price $2.50

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

Editor,

compulsory from the radio industry are
thereby sown.
It is probably true that things are never as
good cr bad as they seem; the industry may face
less of a slump than appears now likely.
The
have taken time to outline in the
impressions
above may not be fully fitting the facts, but let
me offer them as being broadly sketched,
probably in the main warranted, and from a wellwisher less of the industry than for radio and
what it might do for farmers and great sections
of the people, once it is brought to the needed

is

SIR:

This problem (referring to the
question of excessive charges on radio units)
can afford what
does not affect me personally;
so
want, and also can get trade discounts if
wish.
My views are as a friend of the industry,
and even more so of the farmers and others to
whom radio might be such a boon if it were not
.

.

.

.

I

I

I

I

being so shortsightedly exploited and maintained
at a price level they cannot afford.
know all the reasons asserted by the sellers
as to why this must be, but there is nothing new
in these; the same problems have always come
up in every other industry, and the same finale
that either a way had to be
has always arrived
found to do what everyone said was impossible,
and give the public enough for its money to
induce buying, or a quiet buyer's strike resulted,
and the sellers and the trade papers, depending
on them, went broke in the end.
I

level in price

FRANK

ride

2819 Prospect Ave.
Cleveland, Ohio

The Reliable Parts Mfg. Co.
Cleveland, Ohio

FROM
sin!

much

Name

of Dealtr

Name..
Address

Money returned
Fully guaranteed.
for any reason.
if unsatisfactory
Sent C. O. D. if desired.

Wisconepistle to

SIR:

Your Laboratory Information Sheets are a
most satisfactory addition to the magazine.
have an index showing where articles of interest
can be found in various papers and magazines,
and your Laboratory
including
clippings,
Sheets were promptly filed therein.
have assembled a "Universal" receiver and
am thoroughly pleased with its performance.
It brings in remote stations clearly and with
I

I

My

volume.

plenty

of

Omaha,

St. Louis,

daylight range is
Cincinnati, and Indianapolis.
evening range, Denver, Miami, San AnFrom April 2ist until May
tonio, New York.
i8th,
logged fifty-six stations before II P.M.

My

I

Central Standard Time.

Very truly yours,
J. C. FINNEY,

Oconomowoc, Wisconsin.

Hears Australia on

set

a price first and take the risk that it would thaw
out a large enough volume of sales to be profitHis too-immense success
able thereafter.
thereby in the past led to overplaying matters
that it
finally, but the policy even so proved
could be overdone widely and still continue a
gold mine.
The slump in the radio field is no secret to me,
and the lay public senses it more widely than is
It is due partly to the monoperhaps realised.
tonous sameness in most of the broadcasters'
programs, but more to the inability of the

Tested and approved by RADIO BROADCAST
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RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

Though it is becoming the fashion to cite
Henry Ford overly often, there is nevertheless
value in noting some facts in his course; the chief
been his courage to

it's

Editor,

not beyond their means, they can, it is true, get
the service of market reports, etc., but after the
first thrill has passed, and their ears tell them
that the quality of music they receive is as
metallic as that from the old phonograph they
long ago tired of, and when they find that the
price of better transformers or other audio
amplifying units is as fanciful as it is, that it will
cost them $25 or more for parts, and labor extra,
100 or so to buy a
to remodel their sets, or
factory-built one, they decide that either course
is not for them.
They understand all the seller's problems,
that what is "it" to-day may be obsolete in a
year, that costs of distribution are high, etc., etc.,
but they know also that they as farmers must do
business with no guarantee that their years will
show them a profit, or with any protection
against the high distribution costs on farm pro-

reason for his success has

Oconomowoc

comes the following

our desk:

ducts.

Enclosed find check for $2.00. Please
send me a Reliable Automatic Power
Control Switch. I buy my radio supplies from

Illinois.

From an "Universal" Enthusiast

I

THE RELIABLE PARTS
MFG. COMPANY

P. ILLSLEY.

Chicago,

across country on test runs, etc.,
and so am able to note what percentage of
farms have antennas; also to hear what farmer
neighbors at our summer place have to say.
see what a small percentage of farms have sets,
and hear how many of those who did decide to
buy, have lost interest due to the limited quality
Should they,
of what they were able to afford.
however, decide to invest in a cheap receiver
I

and quality.
Very truly yours.

-

WE HAVE

you that

much
it

the Roberts

pleasure in advising

was our

station

you

heard on the 25th of April. We would
value any further reports you care to give
us."
Such is the inscription on the back
of the

photograph (which in reality is a
shown on the next page, and it

post card),

is signed by the Broadcasting
of Australia.
The recipient is

Company
Mr. Karl

Templin, of East Sound, Washington, who
is to be complimented upon his reception
He used a five-tube
of 3 LO, Melbourne.
Roberts for his accomplishment. The

RADIO BROADCAST ADVERTISER
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below is from Mr. Harding Gow, a
Mr. Templin's who constructed

letter

friend of

the receiver in question.

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York.

Editor,

SIR:
I
enclose the confirmation card received on
Karl Templin's reception of 31.0, Melbourne.
Please return it as it is one of his cherished possessions.
I
arrived here from Seattle on May
ist, and then Templin told me that he had picked

up a strange station

at

4 A.M. on April 2jth

He

No. 135 A high resistance tip Jack Voltmeter

provided with means for checking
filament voltages and battery

plugging into tip jacks
on Radiola, Victor, Brunswick and other sets.

con-

for

Our

Filament control

We

instruments for
quality
Jewell
radio mark the pinnacle. They are
durable, accurate and reliable.

for

1

every portable or

mounting

1650 Walnut

a

Behind in Radio
NO MORE

SARNOFF,

recently in France,
out that he was disappointed
radio development in that country. A

in

letter to

known
France,

He

nas.

in

No

hours wasted putting up or taking

No

lead-ins to solder.

holes to

drill.

down antenNo tangling

of wire.

it

REEL

AERIAL in pocket and put up a
Carry a si-ounce
100$ efficient aerial in a few moments any time, any place
Its hard drawn FLAT copper
outdoors, indoois.
in. w'de) can be led in under or over window or door which
can he closed tight without harm to wire. Aerial can be reeled

RADIO BROADCAST from a wellradio amateur visiting
British

is

Chicago

St.

^n
Jiffyanywhere
PUT UP -CHANGE- OR TAKE DOWN

HARDING Gow,
East Sound, Washington.

DAVID
gave

Co

26 Years Making Good Instruments

Very truly yours,

is

new Radio Catalog No. 15-C

for

Jewell Electrical Instrument

ceiver, and of RADIO BROADCAST, and am proud
to have had a part, that of set builder, in the
reception of the Australian broadcaster.

France

panel

use.

Send

as important

is

as tuning in radio reception.

instrument

radio

most complete.
have an instrument
line is

think was owing to
got the call as ALO, which
He gave
the fact that he had no headphones.
me a description of the numbers he heard and
showed me the dial settings. These latter
checked with 3Lo's wavelength. He said the
program ended with a talk on the resources of
Australia.
wrote the letter to 31.0, hence my reason
1
When signing off, the
for writing you now.
announcer used the word "evening," which put
me on the track that it was real DX that my
He had no broadcasting list
friend had heard.
of Australian stations.
am a strong supporter of the Roberts re1

ditions.

Unused
out or in to any desired length up to 100 ft.
portion in case does not cause dead-end losses. Place
and
near
set
connect
with
cord
which
en
or
case
plugs

accord with this statement.

says:

into center of

Reel Aerial.

Order today.

Satisfaction

Guaranteed.

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, New York

Editor,

DEALERS, JOBBERS! Write for attractive literature
and proposition. Use Reel Aerial In making free trial
demonstrations. Sell Reel Aerials for indoor aerials.
to trave'ers and tourists, to experimenportab'e set
ters and to people desiring highly efficient permanent
,

SIR:

aerials,

Over here the

wireless apparatus appears to
me to be a long way behind our times.
visited
the Paris Fair and I noticed the exhibitors still
had exterior valves (tubes), unsprung bases,
tapped inductances and generally one valve for

SEND THE
COUPON
NOW!

I

all

purposes.

We

have a French three-valve

and each of the three valves give different
though of the same type. Apparently
they cannot afford to import American or
British valves and apparatus, and have net the
market or ability to make good ones of their
own. The I.. F. "Mico-Amph." costs, however, only 50 frs. (not ? 1.50 of your money), and
other types are 37 and 40 frs. There are a
set

results

In Apartments, Hotels, Offices, HosAttach weight to insula
on Reel Aerial, and lower fron:
desired
window, any
Attach Reel
Experimenters, Engineers!
Bring the flat
length.
Aerial ii.sulator to a pole and push pole into
wi e in between upper
into house. By changground. Brine antenna
and lower sash and winof
locations
p^le, and reelmj uistance and
dow frame and attach
can vary antenna
ing antenna in or out. you
Or erect
to set.
also be used as peras
desired.
May
or
Reel Aerial
rujf and bring in
same way.

the small towns have scarcely anything
and we can't find wire, terminals,
plugs, and sockets, or most small gear there.
Very truly yours,

in

tor

H. E. ADMIEAD,
Great Bardfield, England.

For indoor

aerials

can be

put up
around
walls

For use in halls, theatre*,
laboratories, schools, clubs,
on

trains, at fairs, etc.

or

eeleei out
on floor .

SEND NO MONEY,

JUST MAIL COUPON

in

stock,

easily cleaned.

pitals, eic.!

A Frenchquantity of small wireless papers.
man remarked to me that every boy when he
Wireless
leaves college starts to edit one!
shops

best permanent aerial known. Reel
Aeral has same inductance value as stranded
copper wire. Being flat and smooth it Is

The

loo feet of

HERE'S
bare,

%

in.

wide

copper wire, with
insulator nn outer end, reeled up
in a handsomely nickeled met il
flat,

4% In. diameter! Weighs
Fits pocket.
only 21 ounces.
Unreel as long an aerial as desired, place case on or near set,
insert plug on cable in center
case,

1IAWKKYK RADIO CO.
hole
to set

other end of cable
and tune 'em in.
When

attach

through, if desired, reel in like a
tape measure. No tangling. Provides a 100% efficient aerial in a
few moments any time, any
place
for

indoors,

outdoors.

demonstrating sets on

Tested and approved by RADIO BROADCAST

Fine
trial.

Lltrhtiilng

Kod Co.

Uept. 1710.

MONEY

I

.-.hi

i-

llitpidt,

lawn.

BACK GUARANTEE one
Ship me on your
Reel Aerial C. 6. D. 1 will pay postman $5 plus few cents
postage (postage prepaid when money accompanies order).

NAME
ADDRESS
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THE GENEVA PLAN
How Europe's

4RBORPHONE

Wavelengths
Been Re-Allocated
a Central Bureau

Have
From

By

]

Lawrence W. Corbett

oAnnounces

A NEW AND IMPROVED
SOME
MODEL
European

eighteen months ago the Office Inter,
national de Radiophonie came into being.

a union of members gathered from
broadcasting organizations for the
discussion and formulation of plans for the ben-

This

featuring

Two

of

efit

Dial Control
AND

Rare Cabinet Beauty

is

European

ail

The

listeners.

Secretary

General of the Council is Arthur Burrows, one
time "Uncle Arthur" of the British Broadcastwhile
Admiral Carpendale,
ing Company,
in command" of the present B. B. C.,
President of the Council.
The work of the organization is divided under
three headings; Legal, Technical, and Artistic.
It is with the Technical Committee that we are

"second

is

concerned, and this section

M.

is

presided over by

Braillard, of Belgium.

When

the Bureau first came into existence,
paramount importance was the chaotic state
of affairs then prevalent in the European ether.
The allocation of transmitting frequencies was
then a matter of national concern, and the inof

Add $5.00

in

Rocky Mt.

and Pacific Coast

States

dividual governments were not in a position to
consider geographical positions on an international scale when assigning wavelengths to

own stations. The result was a hopeless
tangle of overlapping frequencies, so serious in
fact, that the B. B. C. had to state that it would
their

Amazing value
the

Your

first

ARBORPHONE

new
5-Tube Receiver. In appearance and in performance
matches, yes excels, point by point, sets listing for more than twice its price.

features the

ARBORPHONE

is rare beauty of cabinet design and
impression usually the best
is exclusive with ARBORPHONE.

finish.

The

expensive

rounded front

The new model
thousands of

boasts

satisfied

many

refinements of the same proved

ARBORPHONE

ingly

circuit

now

being used by

owners.

made possible by special dual condensers and a separate radio frequency control brings
improved reception on low wave lengths and greater volume on long wave length stations.

Simplified tuning

DEALERS A
liberal as

our exclusive merchandising plan

distribution.

It

ARBORPHONE

tremendous market awaits

is

assures volume business to

helpful.

Our discounts are as
Franchised Dealers.
Wire or write for this plan of

ARBORPHONE

not be possible to announce in advance any
changes in the wavelengths of their stations
necessitated by other stations pirating, know-

ARBORPHONE

dealers.

or

reorganization of the whole frequency allocation
system of Europe, and there are those who will
have it that the eighteen months taken to form
this plan is
result.

National Factory Representative

SANFORD BROS.

PRECISION PRODUCTS CO.
Dept. B321

Ann

S.

Main

30 West Walton Place

Street

Arbor, Mich.

Vbu Can

Chicago,

of a

111.

wavelengths near
were using

B. B. C.)

to cause heterodyning.
It was only a few weeks ago that the Office
de Radiophonie announced their plan for the

out of proportion to the good that

will

Manufactured by

the

unwittingly,

enough to those they (the

The more

serious

minded

will,

however, realize that the mere working out of
the plan on paper would not have been feasible,

and that practical applications of the system
had to be tried out very thoroughly before any
definite plan could be arrived at.

Many

times

during the eighteen months have temporary
wavelengths been assigned to various of the
European stations for a try-out, and only
by such experiments has it been possible to
present conclusive evidence that the plan will
work.

THE GENEVA PLAN

"Geneva Plan," as it has been called,
which will come into effect at about the

THE

BLUE PRINTS FOR THE "ARISTOCRAT"
RECEIVER DESCRIBED BY ARTHUR H.

THE NOVEMBER MAGAZINE
CAN NOW BE OBTAINED AT YOUR
RADIO DEALER'S IF HE CANNOT SUPPLY
YOU SEND US HIS NAME AND ADDRESS.

LYNCH

IN

Price one dollar for complete set.

time that this article appears in print, has
caused the wavelengths from 201.3 to 588.2
meters to be divided into 90 distinct channels,
each separated from its neighbor by 10 kiloOf these f)<) channels, 83 are what are
cycles.
known as "exclusive" wavelengths, the remaining

16 being

termed

"common"

wavelengths.

The

exclusive wavelengths are for the sole use
of the particular broadcasting station to which

they are allotted, while the

common wavelengths

are to be shared by those stations which have
no exclusive wavelength. These latter will
generally be low power stations, and when a

common wave

is alotted, care will be taken in
choice to choose a frequency that is not
shared by another station geographically near

its

at hand.

RADIO BROADCAST ADVERTISER
The 83 exclusive wavelengths have been
shared out to the various countries according
to the following

Albania,

list:

Belgium, 2; Bulgaria,
i; Esthonia,

Denmark,
Germany,

12;

Build Your Set With

Austria, 2;

i;

Czecho Slovakia,

i;

3;

Finland, 2; France, 9;
i;
Britain, 9; Greece,

i;

Great

Holland, 2; Hungary,
Jugo Slavia, i; Latvia,

Ireland,

i;
i;

i;

Lithuania,

Italy,
i;

Norway,

i;

MUTER

Variable

y,

High Remittance

Luxem-

Poland, 4; Portugal, i;
Roumania, 2; Russia (West), y, Spain, y,
Sweden, 5; Switzerland, i.
The area coming under the jurisdiction of the
Office is bounded as follows: On the North, by
bourg,

.589

Interference and
Static Eliminator

3;

Single Pole Double

the Pole; the South, by the Mediterranean and
Black Seas; the East, by a meridian drawn
through Eastern Russia; on the West, by the

Throw

Dependable Products
Endorsed and used by
leading set builders

Double Pole DoubleThrow

Audio
Frequency Transformer*

Atlantic Ocean.

Quality at

There are some two hundred broadcasting
Europe either active or shortly to
become so, thus it is apparent that the common
wavelength channels will be shared by about
seven stations each.
However, some of the
common waves are shared by only two stations,
according to the list drawn up by the Geneva
Bureau, while other common waves are shared
stations in

by as many

Triple Pole Double

Popular

Throw

Prices
SMay we send you

us see

LEIBritain,

how

the

OF

LESLIE

F.

PLAN

Tin;

MUTER COMPANY
Greenwood Avenue

CHICAGO,

Fixed Condenser*

ILL.

new plan

for example.

Great
affects
There are twenty-one

broadcasters in that country, this figure
ing Daventry, the high power long-wave
This latter will not, of
caster, 5 xx.
be affected by the "Geneva Plan." Of

includResistance Amplifier Unit

broad-

Antenna Lead-in Insulator

course,

Fixed Rheostats

the reFixed Grid Leaks

9 are main
maining twenty
stations employing a power output of from 1 500
The other 1 are relay stations
to 3000 watts.
B. C. stations,

B.

Automatic
Shock-Proof Phone Plug

Write <Dept. R. B.
Antenna Plug

76th
INTERPRI-.TATION

our

complete catalog?

as ten or so stations.

BRITAIN'S

Push-Pull Panel Switch

1

using about 200 watts, and are for purely local
service.
Every B. B. C. station, until the
"Geneva Plan" came into being, used a different

Under

frequency.
Britain has

the

new

Resistance Amplifiers

Clamp

Standard

Variable

Complete Aerial Kit

Condensers

Lightning Arrester

regime,
exclusive

been given nine
Great
wavelengths for the main stations, the supposition of the Office de Radiophonie being that the
B. B. C. would choose to operate all of its relay stations on common wavelengths shared

by other nations.
Captain Eckersley, the chief engineer of the
B. B. C., has decided not to do this, however.
He has made up his mind that it would be
better for the B. B. C. to reserve one of its ex-

stop
I
s^
r

clusive wavelengths for the use of nine of the

The other two relays will operate
wavelengths, allotted by the
This plan leaves eight
Office de Radiophonie.
exclusive wavelengths for the use of the nine
eleven relays.

*"/ t/i/i

common

on

Aberdeen and Birmingshare a wavelength, the other
B. B. C. main stations being operated on the
remaining seven exclusive wavelengths.
Captain Eckersley's plan was formed to ob-

main

ham

B. B. C. stations.

I

See that rubber jacket about to descend on the "howler"? Once this "howl
absorber" slips over a tube the howl

some of the relays working
ashighas 1200 kc. (2 50 meters), a frequency which
he considered would be too high for many of the
viate the necessity of

receivers

to tune-in.

"Geneva Plan," he
in

howl

will therefore

By

his

revision

of

the

stops for once and

displays no lack of confidence

No more ruined reception. The thick
shield of live rubber effectually soaks up
the trouble-making vibration.

the Office de Radiophonie's original allocaThe Office, when allotting waves, un-

tion.

necessarily specified

all!

which individual stations

should operate on the exclusive waves given to
the various countries, to simplify matters.

You

can get it for every size tube
Just ask your dealer, or write.

Captain Eckersley is simply re-allocating the
waves given to Great Britain among the stations

He is not taking any
the B. B. C. chain.
In
frequencies not allotted to Great Britain.
fact, if his plan of stacking most of the relays
on one wavelength works, it will leave the com-

!

in

mon waves

National Distributors for

350 West 34th Street

other uses.
On
ence may be encounted by stocking nine relays
on one wave, in which case the only remedy
will probably be in utilizing all of the common

waves allotted by the Office de Radiophonie
site

U. S. A.

SPARTAN ELECTRIC CORPORATION

for those

relays freer for
the other hand, severe interfer-

allotted

the

New

York City

Manufactured in the U. S. A. by
SCIENTIFIC PRODUCTS CANADA, LTD.

for

relays.

ff

Tested and approved by RADIO BROADCAST

Price 75f
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A REVOLUTION
in

Radio Construction

A REVELATION
to the

Radio Fan

The Model "R. F." Unitron

The model "RF"

UNITUNE

consists of two .0005 nifd. straight line frequency
condensers with two matched radio frequency transformers adaptable to a wide
variety of circuits, slipping type of drum control; no subcondensers necessary.
Mounts to panel with only two screws. Price, including handsome bronze panel
plate, $17.00.

UNITUNES are probably the most convenient instruments ever
devised for the convenience of the amateur set builder and experimenter. The basic
unit is a double condenser consisting of two .0005 mfd. bakelite-shaft, straight line
frequency condensers mounted on an aluminum plate but entirelv insulated from
each other electrically. Manual adjustment is provided through the medium of a
pair of moulded bakelite drums, whose knurled edges and graduated scajes protrude
through the front surface of the panel. The two drums can be operated individually
or can be locked loosely together by means of slip bolts so that the two condensers
are never more than 10 degrees different in setting. No supplementary "vernier"
or "micrometer" condensers ar necessary.
The other UNITUNES are combinations of Bruno qunrty.ite inductances with the basic condenser unit,
UNITUNK model "2C", the coils being mounted directly to the condenser binding posts. They are
adaptable to practically every known radio receiving circuit.
All models mount to the back of the panel by means of only two screws, which also hold handsome
The new Bruno

bronze indicating plates. Special bronze mounting screws are supplied.
The appearance of the UNITUNES is striking, the orange and green silk -covered wire on the<*>ils forming an unusual contrast with the shiny black of the moulded coil rings and drums and with the brass
and aluminum finish of the condensers.

The "2C" UNITUNE
consists of two condensers on one
frame, with drum control, bronze
panel plate, and special bronze
mounting screws. Price, $11.00.

RADIO BROADCAST ADVKRT1SEK
R Ml-

ELECTRON-TUBE

Popular Radio.

"The

RECEIVING SETS.

July, 1926.
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RECEIVER,
Short-Wave.

pp. 242^.

Short-Wave Receiver," L. M. Cockaday.
Construction details and constants of the short-wave receiver used by F. H. Schnell are given in detail.
Circuit
diagrams and drawings are shown, the size of the coils for
the different wave bands to be covered also being given.
Schnell

Don't Neglect
this

LABORATORY,
Rsoy. LABORATORIES.
Radio News, July, 1926. pp. i2ff.
Air Service.
"The Air Service Radio Laboratories," Lieut. H. F.

Point

Breckel.
The writer gives an account of a visit made to the Air
Service Laboratories at McCook Field, Dayton, Ohio.
He
tells of the radio research work going on in guiding airplanes
the
air
without
and
of
the
work
done
through
pilots,
being
in perfecting transmitters and receivers for airplane use.
The radio beacon, which directs planes without the aid of
ground visibility on the part of the pilot, is considered the
most important development during the past year from
the standpoint of air service.

&

Contact!
LEAD-IN

CAPACITY AND RESISTANCE
CAPACITY AND
MEASUREMENTS.
RESISTANCE CHARTS.
RADIO BROADCAST. July, 1926, pp. 222-223.
"Removing Mathematics from Resistance and Capacity

R22O

240.

Calculations." H. S. Davis.

POWER AMPLIFIERS.

RADIO BROADCAST.

spare moments, a screw driver and
you have a sure, perfect connection between
your aerial and lead-in wire. No noise, no soldering, no loss of "distance" due to swinging aerial
or corrosion.
Tip-Top cannot work loose.

A

.

^

C. Power.

"A Quality Amplifier Power Supply," A. H. Lynch.
A description of the construction of a combined power

M ETEOROLOGICAL.

-*,.

RADIO BROADCAST.

STATIC,

July, 1926. pp. 232-235.

Summer.

"Where Summer Static Comes From," B. F. Dashiell.
The author relates the conditions of the atmosphere under
which storms occur, telling us where the storm regions may
be found, and points out in what way we may establish
connection between weather conditions and radio reception.
Thunderstorms have their origin in masses of warm and
moist air. This air is in rapid motion and sets ions free
from the atmospheric gasses. thus producing a high atmosFrom this we experience our lighting dispheric charge.
These may be of various forms, as described.
charges.

MODULATION.
RADIO BROADCAST.

Jobbers and Dealers Write Us!

JAMES

consists of a voltage step-up transformer, a rectifier, filter
circuit, and a power audio amplifier using a power tube
such as the ux-2io. A circuit diagram, and photographs of
the constructed units, are presented.

!

July, 1926. pp. 245-247.
"Technical Operation of Broadcasting Stations Modulation." C. Dreher.
The Heising system of modulation, used in practically all
of the broadcasting stations to-day, is discussed at some
A large iron core choke coil, usually about 100
length.
Henrys inductance, is considered the governing part of the
circuit.
This coil prevents plate current variations of
audio frequency being drawn from the high voltage plate
supply, and is therefore known as the constant current
system of modulation (Fig. i|. When the plate current
of the modulator tubes (there should be at least two modulators to one oscillator when all of the tubes have the same
capacity rating in a circuit) is varied, the plate current
of the oscillator is changed correspondingly, thus varyMore than 3 5 percent, to 40 per cent,
in? the output energy.
modulation cannot be obtained without distortion if an
equal number of modulators and oscillators are employed,
The degree of modulation may be detersays the writer.
mined either with a grid milliammeter, modulation meter,
or oscillograph.
The advantages of these systems is taken
up in detail, diagrams being shown.

R3*o. ELECTRON TUBES
ELECTRON TUBES
Radio News. July, 1926. pp. 30-31.
"Tubes Within Tubes," G. C. B. Rowe.
Photographic reproductions, accompanied by illustrative
of

vacuum

overcome thereby.

R*82. TRANSMISSION OF PHOTOGRAPHS.
Radio News. July, 1926. pp. 36ff.

TELEVISION.

"The

Latest Advance Toward Television." L. Fournier.
With the aid of revolving mirrors Professor Be"lin has
succeeded in receiving and reproducing a moving scene,
being able to show complete images at the rate of ten per
second. The method utilized for this purpose may readily
be applied to radio transmission of pictures. The system
is clearly pictured and described.

ELECTRON TUBES.

ELECTRON TUBES.

Radio News. July, 1926. pp. 50-51.
"A Departure in Radio Tube Design," H. K. Huppert.
The advantages derived from double-grid vacuum tubes
is discussed.
The tubes may be used either as radiofrequency amplifiers, detectors, or audio-frequency amplifiers.
It is claimed that, with the aid of a second
controlling
possible to overcome capacity effects in lubes
very effectively. Also, alternating current can be used on
the filaments without having the objectionable 6o-cycle
hum present.
is

with the

OMNIGRAPH

Automatic Transmitter will teach you both the Wireless and Morse Codes right
quickly, easily and inexpensively. Connected with Buzzer, Buzzer and Phone
or to Sounder, it will send you unlimited messages, at any speed, from 5 to 50 words a minute.
is not an experiment. For more than 15 years, it has been sold all over the world
THE
is used by several Depts. of the U
with a money hack guarantee. The
S. Oovt.
in fact,
to test all applicants applying for a Radio license.
the Dept. of Commerce uses the
The
has been successfully adopted by the leading Universities, Colleges and Radio Schools.

In

your own home

OMNIGRAPH
Send for

OMNIGKAPH
OMNIGRAPH

FREE Catalogue describing three mode In. DO IT TO-DAY.
CO., 13K. Hudson St., New York City

THE OMNIGRAPH MFG.
If you

own a Rariw Phnn?

TUNEIN4
for Big

//

set

and don't know

the roda

you are missing most of the fun

S-M PARTS

_>ealera jump at this live line of radios and accessories.
including Breroer TulJy, Balkite, All American, G. E.
Tungrar. Thorola, Majestic, Utah. R. C. A. Tubes, nationally
advertised parts, batteries, charters, etc. Send for catalog
and attractive dealer's proposition. Exclusive territories to
responsible dealers. Wholesale only. Quick sales and splendid profits assured. Don't pass this np. Write today.

AT WHOLESALE PRICES

PROFESSIONAL SET

PROFITS:

SHURE RADIO

CO..

I

19 S. Wells, Chicago

NEW
ENGLAND MILLS
COMPANY
Distributor,
Nationally Advertised Radio Un*.
of

D.pt. 91

Srs Washington

>

Blvd.

Chicago.

Ill,

CHICAGO
RADIO
BATTERIES
Solid

One

Piece Rubber
.

GUARANTEED FOR

Containers

YEARS

2

tubes, are presented.

The inventor of these "many tubes in one" is Doctor Loewe
of Berlin.
It is stated that, by placing the various elements
of a receiving set, such as condensers and resistances, within
the tube, shorter leads can be used and many difficulties

it

Noise

York, N. Y.

THE

OMNIGRAPH

natures of transmission, such as broadcasting, commercial,
experimental, amateur, etc., gives the following data:
kilocycles, meters, form of transmission, kind of service,
and remarks.

device,

New

St.

Antenna

CORP.

AT HOME
LEARN THE CODE
OMNIGRAPH

The Omni"Just Listen
grapk will do the teaching"

LAWS; REGULATIONS.
WAVELENGTH
RADIO BROADCAST. July, 1926, pp. 267. ASSIGNMENT.
"Frequency Channels Used by U. S. Radio Stations."
A list showing the assignments given to stations of various

R}3<>.

DOOLAN MFG.

36-42 West 47th

Koo7.

new types

F.

Eliminates

MODULATION.

Ri48.

discussion of

25c

AMPLIFIERS.

July, 1926, pp. 224-227.

Mage and plate supply device, to be used in connection
with any good receiver, is presented. The arrangement

R H.

CONNECTOR

A FEW

Four charts are presented, by means of which resistances
parallel and capacities in series may easily be read,
without resorting to mathematical
calculation.
Two
charts, one covering resistances ranging from 5 to looohms,
the other ranges from 100 to 10,000 ohms, and two charts
covering capacities from 0.0002 to 0.006 mfd. and 0.002 to
0.8 mfd., are shown. With suitable multipliers, these
ranges can be extended.
in

R342.5-

Vital

FA
IWOI IS
*1"1WO

*

Chicago

bility

r unexce e(I quality, guaranteed long*?
!'
lived service and unvarying dependaBatteries offer the Radio fan an "A"

Power that is backed by years of experience and master
workmanship with tbe finest materials available. Endorsed and approved by leading Radio and Automotive
Chicago Batteries in their new non-leak,
rubber cases represent an amazing value at lowest

authorities.
solid
cost.

6 volt, 100
6 volts, 120
6 volts, 140

Rubber Cases

amps
amps
amps

RAYTHEON
CONDENSER BLOCKS
200 of America's Radio Manufacturers.
Fixed Condensers are approved by M. I.T. and Yale Universities

AEROVOX
$ 8.29
10.29
12. 45

SAVE MONEY ORDER DIRECT
Batteries direct from the manufacturer.
Batteries shipped same day order is received.
Express
C
or 3 ( 'p discount cash with order.

Buy Chicago

OD

CHICAGO BATTERY WORKS
1206 So. Peoria St.

Built Better'

AEROVOX products arxfused by over

PRICES RADIO BATTERIES
Solid

EROVQX

Chicago, 111.

Tested and approved by RADIO BROADCAST

AEROVOX WIRELESS CORP.
489-491-493 Broome
Branch

St.,

New

Yoik

Offices:

St. Louis. Mo., Syndicate Trust Building
Cincinnati, O., 304 Palace Theatre Bid);.

Chicago. 111., 53 W. Jackson Boulevard
Boston, Mass. ... 94 Portland Street
Los Angeles, Cal., 324 N. San Pedro St.
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TRANSFORMERS.

.

Automatic

ALTERNATING CURRENT SUPPLY.

R.343-7.

Radio.

"How

July, 1926.
pp. i3ff.
to Build a Plate-Current

UNIT.

Information is given concerning the best circuits and
methods of assembly to be used in constructing a platelo-volt a. c. circuit.
supply unit from the
All of the
models considered employ the Raytheon tube.
In the first
In
assembly, Jefferson transformers and chokes are used.
the second, General Radio parts are shown, while in the
third, Dongan transformers and Thordarson chokes are
employed. The fourth uses Acme parts. Ail-American
parts are utilized in the fifth, and in the sixth, SilverMarshall parts are shown. A circuit arrangement showing
filament type rectifier tubes, and another showing a power
amplifier with built-in rectifier, are explained.
i

ELECTRON-TUBE RECEIVING SET.
July, 1926.

pp.

is described.
A detector and a one-stage amplifier
needed for either code or broadcast reception. The layout of the set, the list of necessary parts and the construc-

meters),
is

tional details, are complete.

Yaxley Relay

THE

for sets

is

using trickle charger and B
eliminator or either.
The relay
automatically cuts off the trickle

A

charger, cutting in the

battery

and B eliminator when the switch

A

trickle charger

again.

Voltage drop negligible. Self'deanHand'
ing, silver wiping contacts.
some enameled metal case, with
Bakelite base.

Medium

B

pp. 19-20.

Low'"

and

RECTIFIER,

1

"Middle"

Notes pass through
ith ease, and the
doesn't
program
sound as natural as
would were "Bass" and -'High 11 Notes also present in

it

full

volume.

Coming, however,

to

home using a pair
of Jefferson "Concertones" in the set, the

the

wide open

to all of the

Musical

They

N'otcs.

and are evenly amplihed.

difficulty

(Jefferson

"

entrance
is
found
pass through without

Con-

certones" do not
distort

lose,

"

or

blast" any notes

from the lowest to
the
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Consequently, only

highest audi-

ble to

human

ears)

Eliminator.

Inexpensive B Eliminator,"

E. E. Griffin.
The constructional details of a 100- and 2oo-volt electrolytic B battery eliminator are outlined.
Using parts on
the'market, readily obtainable at low cost, four rectifier
cells are assembled and wired up according to the circuit
diagram. According to the curve, which shows milliamps.
output versus voltage, a steady drop in the voltage is noted
as the output increases.

As a

result, alf
musical
Notes-^eve'nTy
a in p 1 fi e d-

thn

'*^/^\
VpA^-y
/

-.JVvIX
'

/**

i

come

forth

in

proper unison.
as they left tlie
dca st n g
i

You too will be very much delighted with the more natural
tone and life-like reproduction of your programs.
SENSITIVITY is also increased and long distance reception is improved by these new large-size Jeffersons. Only $6 each at the stores.
Instnll a pair and make your set a 1927 model in quality of tone!
studio.

or filament control of the set is
turned on. When the set is turned
off, the relay automatically cuts out
the B eliminator and
battery, cut'
ting in the

"An

'

RECEIVER,
Short-Wave,

lyff.

"An All-Around Short- Wave Receiver," L. Jacquet.
A short-wave receiver, range 30,000 to 2727 kc. (10-110

R343-7.
Radio.

Rut alas! This home has a
set equipped with common
transformers
amplifying
which
'fence
out' '
both
"Bass" and "High" Notei.
Should
manage to
they
"Squeeze through" they'll be distorted

RAYTHEON B

Supply Unit," G. M.

Best.

R343-5Radio.

'

CURVES.
Be Plotted?" S.

Harris.
When plotting characteristics of audio frequency transformers, the scale to use in showing the frequency- volt age
ratio should depend upon the physiological sensation produced, which necessitates, in the writer's opinion, a scale
showing each octave the same value as any other octave.
By plotting a curve logarithmically to the base, 2, this is
accomplished. Curves are shown depicting the advantages
of such procedure.

Relay
Switch

The Musical Votes "B^s.
"Medium-Low." "Middle"
and "High" fly forth tin th#
ether waves to entertain propie in homes far and near.

TRANSFORMER

Radio Newi. July, 1026. pp. 52'.
How Should Transformer Curves

"

Brackets for con-

venient mounting.

No. 444 Relay Switch, with cord
and Separable plug
$5.00

YAXLEY MFG. COMPANY

Ri32.

AMPLIFYING ACTION.

Radio.

July, 1926.

AMPLIFICATION.

pp. 236*.

"Voltage Versus Power Amplification," J. E. Anderson.
effects of resistance, impedance, and transformer
coupling on the amplification, whether voltage or power
amplification, is discussed, from a mathematical and
In
resistance
quantitative standpoint.
coupling the

The

amplification constant, the ratio of the plate a. c. resistance
to coupling resistance, and the amount of plate voltage
applied, determine the increase in voltage amplification.
How these values depend upon each other is shown in the
In Fig. 2, a comparison is made between
graph. Fig. i.
choke coil coupling and resistance coupling, with and without the effect of bypass condensers.
It is evident, from the
data presented, that high value bypass condensers cause
considerable distortion.
In transformer coupling, contrary to general practice,
the author presents arguments in favor of increasing the
primary impedance considerably above that of the tube
impedance for high amplification (Fig. 3). The effect of
distributed capacity is to cause sharp variations in the
if bypass condensers are
amplification curve, especially

added.

Dept. B. 9 So. Clinton St.

SIGNAL INTENSITY.
RADIO BROADCAST.

SIGNAL INTENSITY

R27O.

CHICAGO

MEASUREMENT.

JEFFERSON
Cbncerf o ne,
SEALED) AUDIO FREQUENCY TRANSFORMERS
SEND FOR LATEST LITERATURE
if

(M.-2,

Other Jefferson Guaranteed Radio Products include; "Star" A. F.
Transformers, $2.75, $3; Tube Kejuvenators. $7.50; Tube Testers
(for dealers, experiments) $8, $9.
No. 275 Tube Charger $3.50 rejuvenates all tubes all at once, in the set. No. 280 Jefferson Tube
Charger with large socket only, $3 50. No 285 Jefferson Tube Charger
with small socket, 13-50.
No. 290 Jefferson'tube Checker. $6.00.

trie Mfg. Co.

Jefe
largest manufacturers
507 SO. GREEN ST.

of small transformers
CHICAGO. ILL. U.S. A.

August, 1926, pp. 300-304.
"How Was Reception Last Night?" A. F. Murray.

flu,
says the writer.
In order to record these signals, the equipment necessary is given as follows:
1. ANTENNA; well erected and located.
2. RECEIVER; preferably of the super- heterodyne type.
3. RECTIFIER; to change the received a. c. energy to
pulsating d. c. in order to affect the galvanometer.
4. RECORDER; a sensitive micro-ammeter or Shaw recorder.
5. CALIBRATOR; a local oscillator, which is used to check
on intensity of received signal.
The calibrator must be built accurately and should be
well shielded, the one described being placed in a copper
wash boiler. Resistances in the circuit are so arranged
that accurate calibration can be obtained readily.
The
process of recording is outlined.

World Radio Storage"B" BatteryJ
Lasts Indefinitely
I

I
'

^__,

Pays for

Dependable. Qniet"B"power, clear withoufhum."
Economy you have never before thouRht possible.
Convenience. Outstanding performance. Net-harped
for almost nothing Solid rubber cape insures against
leakage or acid. Extra heavy glass jars. Heavy rugffed plates. Approved and listed as standard by Pop.

Radio I,aborat.,rie.

Lfax.

Itself

Inc..

n

1

I'm. Sri. lust. Standard!,
either RpdM authorltim.

Extrn Offer:

4
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Batteries In series (96 Volts!

MONEY!
IVlUIltl

!

just state

News

mntcdond

/

received Pay exnr*nman after exatnlninK bi>ttcrf*a. 5
day order
rent discount for caab with order. Send yourorder today-NOWl
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WORLD BATTERY COMPANY

1219 So. Wabash Ave.
t

Dept.

oftlu Famout World Radio

78,

"A" Sla

Chicago,

III.

v. flS.15.

All

,

World
TORAGE BATTERIES

RECEIVER,
ELECTRON-TUBE RECEIVING SET.
"
RADIO BROADCAST, August, 1926. pp. 305-309- Local."

the new 1000-WBtt World
Stnrage Battery Station,
WSBO. Chtcwro. Alwar*

Specified in all popular
Price $1.10.

2 AMPERITES No. 1A

"A High

Quality Local Receiver," K. Clougn.
This four-tube receiver, designed for high quality local
reception, has one stage of r. f., detector, and two stages of

The

individual stages are shielded to
minimize undesirable pick-ups. Circuit diagrams and a
for
the beginner, everything being
list of parts are shown
given in detail.
a.

f.

amplification.

LOUD-SPEAKING
RADIO BROADCAST.

R376-3-

batteriea
will ship fame

individual tube.
construction sets.

R343-5.

Lab.,

S1O.5O.

number of

M> JVbJsesf
Tones clearer, voices more distinct, and
volume greater with AMPERITE. No moving parts. It brings the utmost out of each

August,

\i)2(),

REPRODUCERS.
SlM

A

used in the

KING EQUAMATIC RECEIVER
described in this issue.

LOUD
KV

K

^gjliatl

I

Dept. R. B.-IO

pp. 128-338

City,

FREE
Hook-ups

of reproduction.

(Continued on page

-fa

New York

Write for

parts of a receiver antenna, tuning system, amplifying
system, and loud speaker- the last mentioned has been the
last to receive its due amount of attention.
However,
during the past year, the reproducer has undergone the
needed changes, and now meets the specifications required.
These changes have also been responsible for the modern

phonograph! high quality

Gotnpany

50 Franklin Street.

Van Dyck.

"Musical Reproduction Has
A short survey of radio developments, relating in particular to broadcasting and improvements in receiver and
loud speaker design, is given. Of the four fundamental
Improved," A. F.

59.})
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Kit Built With a Longing for

PERFECTION

Assembled, Forms Its Own Crackle-Finish
Cast Aluminum Cabinet

A

few connections, a few
attached at one end!
screws to insert, and it's built. Built with its
every phase as near perfect as the Grimes LaborHere is your privilege to
atory knows how.

often have you wanted to build the most
What a real thrill
set possible?
it would be to put it together and then enjoy
with others the very best quality in reception.

HOW

perfect

Patents

You know

MILE RECORD

8000

pi:tured above holds two World's
Records for distant reception, having brought in stations
8000 miles away. Write for verification of these records.

The Quali-Tone Loop
Exclusive

Thumbscrew Adjustment keeps wires taut

al-

ways.

Guaranteed to improve the performance of any

receiver.

$10

Price

Quali-Tone
Units
Unit
is an
extremely powerful
built
to
handle
concert type
Finextra heavy volume.
ished in black crystal enamel
nickel
with
trimming.
Adaptable to any standard

phonograph or

of

console set.

Price $7.50.

Quali-Tone

Phonograph

Radio Unit.

$6.

cei vers-

finish.

Height

More

more!

is

most modern embodiment of
verse

forms

last

JiS

three

In-

two

its

own

stages of radio, tube detector,
three stages of audio for

Bakelite Boll Base finished in dull black morocco leather fashion.

14"

Quali-Tone No. 4

$25.

DEALERS

Write for discounts

Send

JOBBERS

for circulars

DURO METAL PRODUCTS
2657 N. Kildare Ave

CO.
Chicago

Battery Cable
Blueprints and instructions.

A detector.

Send for Grimes

artistic

cabinet!

The coupon

*

is

Own

Working Plans

Tear

handy.

single dollar bill to it
act for Perfection!

complete including
no soldering each wire already

Kit

lengths.

aluminum

lifetime

a

convenience,

Duplex Kit

power tube operation and new
200

sockets.

Electrad Potentiometer.
Drilled artistically etched black and gold
metal panel.
Grimes complete
shielding
cabinet.
Grimes antenna switch.
Sangamo fixed condensers.
Acme flexible spaghetti wire in five colorr

ever made.
and
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Dejur Rheostat

!

First Inverse

N.Y.

Price

controls

plus precision

The

Not connected with any other company of a similar name

The Speaker Supreme

wave

Control
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control or by special adjusting of

and mail

it
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now.
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DAVID GRIMES,

Pres.

Urimes Radio Engineering: Co., Inc.
434 Washington Ave., Long Island City, N. Y.
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I

want the

I

enclose a dollar

facts

Send me those

Grimes Radio Engineering Co., Inc.
434 Washington Avenue, Long Island City,

"M"

Bell

own artistic crackle-finish

tuned

incorporating the
improvements in the art.
than 100% shielded and

to

its

Benjamin non-microphon-c

Semi-straight line Lind vernier tuning condensers and coils.
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Own
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Samson Auto Transformers.
Dejur resistance coupling.
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No. 4

22%"
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radio circuit
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100%
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DeLuxe
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Height

Kit
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$10

Bell

Entirely

your longing for Perfection. There
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No. 3

Price

assuring equal amplifier
tion and supepselectivity over the
wave length band.

The Grimes Own

black leather

Artistic design.
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Price
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finish.
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control.
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Startling Innovations
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Then
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for
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results."
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S. Kit.
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RADIO FANS, a one-year's subscription to Radio Broadcast will cost
you four dollars, two years six dollars. Consider this expenditure
as being a necessary investment on your part for the future de
ment of your own knowledge of Radio.

Make anu Good Receiver

*

in a

by

DOUBLEDAY, PAGE BOOK SHOPS
Newark

Toledo

Cleveland

St.

Louis

Order your copy of Radio Broadcast from your
news dealer or radio store. Make sure that he
If your
reserves a copy for you each month.
favorite radio store does not stock the magazine
write us giving

name

of radio dealer

and address.

THE PERFECT POTENTIOMETER
Uses

graphite

disc resistors

which

are

and not
by atmosJafiected
"
, noiseless

Lowest Wholesale

RADIO
PRICES
Imm.'<1iHl-c deliveries

conditions.
" pheric
Metal parts are nickel
"

plated.

One hole

mounting. Finish

Cand knob match

Made in
200 and 400 ohm
Bradleystat.
ratings.

stock of new, up-to-d

parts and supplies.
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for free

copy of uur

catalog.

COLUMBIA RADIO CORP.
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1O2-1O9
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W,
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Dept.304

Chicago
Tested and approved by RADIO BROADCAST

Electric Controlling Apparatus
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Milwaukee, Wig.
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transmitter.

pp. 29-30.

Transmitting Coils, K. K. Handy.
Coils of low distributed capacity are needed for frequencies above 3000 kc. (wavelengths below 100 meters),

>ays the writer, especially when using them in transmitter
For that reason, edgewound coils should be
avoided, and flat wound coils substituted, since these have
a much lower distributed capacity.
Five coils, with curves
for each, are shown, giving the wavelength range they will
cover with a specified variable condenser. The effect of
the tubes on the frequency of the circuit when the former
are connected, is to change the frequency a little, although
this is hardly noticeable at the longer waves.

circuits.

World
STORAGE BATTERIES

ELECTRON EMISSION; IONIZATION.

Rt}8.
Proc.
"

TIME OFFER!
2 -Year
Guarantee
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lowest in history.
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Author Hies
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Wireless World.
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Price
Mountford Grid Leaks
Mountford Grid Leak and Condenser Mountings
Mountford RC Amplifier Mountings
Mounlford RC Amplifiers
Mountford RC Kits

$

25
.30
.60
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5.50

Write for Hook-up Booklet

Manufacturers Write for quotations
Jobbers and Dealers Write for discounts.
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See that Screw
A screw-driver
an X-L

in

adjusts

crowded

places

RESISTORS.

RESISTORS.

R}8j.

$^ .00

MOUNTFORD
VARIABLE LEAK

600.
Proc.

annual expenses are at a minimum. The methods described above are illustrated by a determination of the
power in the antenna and the heights of the masts for a
radio station with a range of 3000 km., and operating on an
optimum wavelength of 5070 m. (59.13 kc.). In this instance, the power for the least outlay is 30 kw., and, for the
lowest annual expenses, 20 kw.

LUt Price

FOR GREATER DISTANCE

their applica-

may be expressed as a function of the power; hence, all the
The resulting
curves of cost may be combined graphically.
curve of total cost clearly shows that there is some power for
which the cost of a radio transmitter is at a minimum.
A method is also given for choice of power by which the

at

NG
charge.
Please inobligation.
clude name of radio fan.

1O2-1OB

RESISTANCES
Sizes 750, 1500. 3000, 3500, 5000,
10,000, 25.000, 50,000 ohms.

.

No

TRANSMITTER

Wire Wound 10 Watt

SOURCES OF
POWER.

RADIO STATIONS,
RADIO STATION.
Power of.
I. R. E..
June, 1926. pp. 381-389.
"Choice of Power for a Radio Station," N. N. Tsiklinsky
and V. I. Volynkin.
The cost of a radio sta^n may be looked upon as the
combined value of the buildings, the generating machinery,
and the antenna with its masts and ground connection.
It is shown in this paper that, for a given radio transmission, the necessary power (p) in the antenna, and the effective height (h) of the antenna, are connected by an equation p=a+bh 2
By means of this formula, the cost of the
antenna and the masts, as a function of their dimensions.

R

once.

and

W

KROBLftK

Radio Receivers,"

Rectifiers and smoothing filters generally,
tion to radio uses, are discussed.

ideas

C

C

types up to the highly specialized radio A and B batteries
of to-day, having built-in charge indicators, visible water
level, and spray-proof construction, is traced, and information is given on A socket power units containing such batteries in combination with newly developed trickle chargers.
Announcement is made of a perfected aluminum electrolytic
B battery substitutes, embodying this rectifier, are
rectifier.
described, and their electrical characteristics are given.

III.

Set your Radio Dial

and

F.MISSION.

W. H. Holland
This paper describes and gives characteristics of the
various present-day sources of A, B, and C power for radio
receivers; namely, storage batteries, dry primary batteries,
trickle charger power units, and battery substitute devices.
The development of radio storage batteries from the earliest

lar Radio Labora-

for the new 1000 w.
World Storage
S.aJL*.^,** 3 * 10 "
W S B C. Chicago.

UO-Amperes

(621.353) BATTERIES.
I. fc.'G.
June, 1926.
of A, B, and C
"Sources of't
Proc.

Popular Sci-

tories

B" ELIMINATOR

FLECTRON

pp. 325-331-

June, 1926.

R8oo

News Laborator-

ies,

WORLD BATTERY COMPANY

6-Volt.120-Amp.rea

Radio

including

Send No Money!

Just state battery wanted and we
will ship same day order is received,
by Express C.O.D. subject to examination on arrival. 5', discount for
cash in fall with order. Send your
order now and get your World Batteries at actual manufacturing cost.

Radio Batteries
6- Volt, 100-Amperea

Writing

in

R. H.

Maintaining a Constant Reading on an Ammeter in the
Filament Battery Circuit of a Thermionic Triode,"
E. H. W. Banner.
The distribution of current along the filament of a thermionic valve is not constant, on account of the emission
which takes place from the filament to the anode. When
the filament is not emitting, ammeters in each filament lead
read the same value, but. when it is emitting, they are
necessarily different; and, for the usual methods of connection between the anode battery and the filament, these
readings are also both different from the non-emitting readIt is necessary to have a constant reading for coming.
parative tests, and, as the filament current cannot be maintained constant, a circuit has been devised in which there is
no change in either ammeter reading when the anode battery is switched on.

LIMITED
For a limited time only, genuine
World Storage Batteries can be
gotten at actual cost. Every
cent of profit has been cut out
in order to keep our full factory
organization buay during the
elack season. Prices below are

I.

(London).

"Some Notes on

June

High Ohmic

pp. 892-893.
Resistances," Dr. H.

30, 1926.

Kroencke.

High ohmic resistances of low current carrying capacity
are used in radio circuits as grid leaks and coupling units.
They should have no inductance or distributed capacity
when used in high frequency circuits, which is the case with
most units heretofore offered.
Doctor I.oewe has perfected a resistance unit consisting
of a thin metallic film deposited on a short tube of insulating
material, by the phenomena of "sputtering," which gives a
straight current-potential curve as shown.

TRANSMISSION OF PHOTOGRAPHS.

R582.

PHOTOGRAPHS
BY RADIO.

World.
( London }
May 26,
pp. 686-688.
"Picture Transmission by the Ranger System."
The Ranger system of picture transmission, as developed
by the Kadio Corporation of America, is described. This
picture transmission is now in operation between the Marconi
The system
wireless stations on both sides of the Atlantic.
the pictures, either in the form of line
is reliable, and
drawings or photographs, have reached a high standard of
The image
perfection, as is evidenced by the cuts shown.
for transmission is in the form of a transparency, and is
tri versed by a pencil of light falling upon a photo-electric
cell.
Varying currents from the cell control the wireless
At the recording
transmitter, as is seen in the drawing.
end, an inked stylus traverses the paper in synchronism
with the analysis of the picture at the transmitter. There
are 128 lines produced to the inch at the receiving end.
Wireless

.

1926.
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A PERFECT
AUDIO AMPLIFYING TRANSFORMER
The BH Vivaphomc is the only transformer
having a low loss shield structure (patented.)
It is ideal for the Browning'Drake, Univer'
sal, Roberts, etc.

i

"DESULTS

tuning, more distance, volume
greater stability. Indorsed by leading

in easier

** and clarity
authorities.
Model "N"

A slight rum obtains correct tube oscillaon all tuned radio frequency circuits.
Neutrodyne,
Roberts two tube Browning- Drake, McMurdo Silver's
Knockout, etc. capacity range 8 to 20 micro-micro farads.

tion

i

Price $1.00

Model "G" With

grid clips obtains the proper grid
capacity on Cockaday circuits, filter and intermediate frein
heterodyne and positive grid bias in all
quency tuning
sets.

Capacity range.

Model G-I
Model G-5
Model G-io

.OOOO2 to .0001 Ml-' I)
to .0005
.0001
to .001 MKI)
.0003

MFD

Price $1.50

X-L Push

Post. Push it down with
your thumb, insert wire, remove pressure and wire

is

firmly held.

instantly.

Push Post Panel

Releases

Price 15c.
permanently mark-

ed in white on black rubber.
In box
including soldering lugs, raising bushings
and screws for mount ing, etc. Price $1.50

WAVEMEI ERS,
WAVEMETERS.
Short-Waif.
QsT. July, 1026. pp. 31-32.
"Short-Wave Wavemeters."
Three makes of short-wave wavemeters are pictured

^Sj.

X-L

VARIO
DENSER

.

These include the General Kadio type
558 (range 14-240 meters, with 4 coils), the ). Gross and
Co. instrument, (range 20-200 meters, with 2 coils),
and the Radio F_ngineering Laboratories Type A (range 20
to 550 meters, with 3 coils).

and described.

BENJAMIN HUGHES ELECTRIC CO298 Lagauchetiere West

Montreal, Can.

Traruformcr ButUfrj. Since lyio

(Continued on page $06)
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For the

New Type

Eliminators

ABC

RAYTIIEOX

PCNYER I'NIT

for the 199 tube use

DONGAN

RCA
for

"

Transformer No.

Choke No.

2.5<il

1.591

RECTIFYING TUBE AND
POWER AMPLIFIER

No. 213 use Dons;an No. 1.->S7
"
"
"
218 "
531

Also Don<;an B-Power Parts for all
accepted types of Eliminators.
Order from your deabr or send check
to factory.

A

Type

H

Audio Transformer

transformer complete'y
closed in black enamel cas ?.
Ratios 1-1. 2-1, 3|-1 and .5-1

super

in-

List $4.50

tremendous demand for BEliminators make natural market for
Dongan B-Power Parts, essential in
proper construction of all approved
Write for Dongan Dealer
types.

Dealers

Offer.

As exclusive parts manufacturers Dongan is in position to offer
you latest types in Audio and E'iminator parts of the highest quality.
Prices and samples on request.
JL.

Formica For The Amateur

Mfrs.

DONGAN ELECTRIC MFG.
2991-3001 Franklin St.

CO.

known

kits Veri Chromed in gold on high gloss Formica are sold by
Bremer Tully Counterphase; Browning Drake National; General
LC 26 Cockaday; Victoreen Superheterodyne; Best's Superheterodyne; Madison Moore Superheterodyne; Camfield Duoformer; Aerodyne 5 Tube; St. James 8
Tube; Karas Equamatic; Infradyne 7 x 30 and 7 u 28.

Formica panels

for well

leading dealers and jobbers:
Radio Four Tube Universal;

THE FORMICA INSULATION COMPANY

Cincinnati, Ohio

4628 Spring Grove Avenue

Detroit

Formica has a
Complete Service on

Hear the
Formica Orchestra,

Insulating Material

Tuesday, 9 to

1O,

Over

WLW.

Made from Anhydrous Bakelite

SHEETS

Thorola Receivers
and Speakers *

The

Must Outperform

A,B & C Cu rrent Supply

Reichmann Company, 1725-39 W. 74th

St.,

Chicago

TUBES

Resins

RODS

and Parts for Radio
Manufacturers

New Raytheon

employing new high voltage.
Raytheon
requires Federal

Tube

No. 25
Wire Wound

ohm

1850

BH

Resistor.

List Price $1.75
all types of Power Pack
Amplifiers the Federal No.
25 Wire Wound Resistor is
It is
ideal in standard.
used and specified as stand-

For

IT DELIVERS
FULL "B" VOLTAGE

ardequipment by Raytheon,
AmerTran and others.
Dealers:

We

will

CELLCHEK
The
and

HOYT CELLCHKK

ii'ore

Instantly

is

a

more accurate

easily used instrument for obtaining
the condition of separate cells of

Radio or automotive storage batteries. It tests
under load, without removal of filling caps or
the chance of spilling a drop of acid.
Three
simple divisions on the Meter Dial show
whether the cells are up, fair, or need recharging.

(Write for quotation)

make

is

received.

We have

.

possible for customers to obtain delivery through
the distributor, but if he cannot
tried to

supply you,

it

we

will

mail upon

receipt of price.

for bookltt

R

R.

BURTON-ROGERS COMPANY
Boston

Mass.
National Distributors

Operates from lighting current
like other household appliances.

No hum

or vibrations.

Smooth

constant plate supply.
Once
connected it requires no further
attention

or

markable

results

adjustment.
on local

Reand

long distance reception.

Price $2.5O.
Send

B-Battery Eliminator

make shipment

same day your order

RADIO JOBBERS,
142 Liberty St.

New

Popular Price

Inc.

American <fectric (pmpany

York City

(Sole Distributors Federal Products)

Tested and approved by RADIO BROADCAST if

Write for Data.

Stale

and 64th Streets
Chicago, U. S.
Makers of Burnt Speakers

A

.

RADIO BROADCAST ADVERTISER
(Continued from page 594}

ELECTRON-TUBE RECEIVING SETS A PORTABLE
RECEIVER FOR.
I. R. E.
FIELD STRENGTH TESTS
June, 1926.

R343.
Proc.

PP- 333-34.4

"Portable Receiving Sets For Measuring Field Strengths
"
at Broadcasting Frequencies, A. G. Jensen.
A measuring set for use in the field has been developed by
the Bell Telephone Laboratories, and is here described.
It
is built on the
principle of the super-heterodyne, with a
sensitive meter in the plate circuit of the low frequency detector.
A circuit diagram, and the method used in adjust-

Send for
Our T^ew 1927

ing the set, are given.

(Catalog

SHORT WAVES.

R402.

SHORT-WAVE

QST.
"

July, 1926,
OPERATION.
pp. 34-36.
Progress and Plans at 5 Meters and Below," R. S. Kruse.
Tests conducted between stations at Staten Island, New

York (2 EB), and Glastonbury, Connecticut, XAQ, a distance
cf 120 miles, in order to determine what results could be
obtained with 5-meter (60,000 kc.)
operation, are related.
Circuit diagrams of 5-meter transmitters, receivers, and
arm-tiny, are shown.
It is suggested that more amateurs
and experimenters try out this new wave-band in order to
i

Containing complete S-M
other

nationally

line

advertised

and

high'

find

quality sets, cabinets, kits and parts.

Rii3.

letter

head

"The Big Friendly Radio House"

Lake

pp. 8-14.

FEEDING THE
ANTENNA.

thereof.
Two types of feed systems may be employed current
feed (large current at low voltage), or voltage feed (Jarge
In the current feed system, couplvoltage at low current).
ing is made to the antenna at the center when operating
at the fundamental, two connections being used.
In the
voltage feed system, connection may be made at one end
through a series condenser.
Diagram, Fig. 4, shows how
either of these systems is used to work an antenna at some
harmonic.
In the voltage feed system, it is best to couple
to the antenna through an inductive reactance rather than
a capacity reactance, in order to reduce transmission on
harmonics. The r. f. feed line should be kept low and free
of standing waves.
Mr. L. G. Windom, 8 GZ, 8 zc, makes

some very good suggestions regarding tuning a voltage

'

W.

July, 1926.

"Feeding the Antenna," R. S. Kruse.
Transmission problems relative to antennas, and methods
which may be used in connecting them to sources of energy,
are discussed. A groundless antenna operates as a Hertzian
oscillator, which is not the case with one that is grounded,
the latter operating as an ordinary Marconi antenna.
In
coupling the antenna to the power source, it will be observed
that the three forms, the vertical, the horizontal, and the
bent forms, do not give the same results. They radiate
All of them have voltage antinodes at the
differently.
ends, however, and oscillate at either a half wave or multiple

Western Radio Mfg. Co.
134

its possibilities are.

TRANSMISSION PHENOMENA.

QST.

Catalog just off the press

DealersUse your

out what

feed

system.

St.

Chicago,

111.

two-wire r. f. feed line for the voltage feed,
Using
practically no energy is radiated from the line itself, and
little
troubje is experienced in making the system work.
This two-wire line, used in the current feed system, makes
Doctor Alexanderson
adjustments easier and more flexible.
suggests using a two-wire line which will not radiate towith
a
tunable
antenna
In
gether
(as shown in Fig. 7).
order to have all of the tuning equipment in the operating
room, the "Zeppelin" system is suggested as a very good
type of voltage feed system.
a

aSi.yi.

QUARTZ.

QST.
"

July, 1926.

pp. 15-16.

QUARTZ
MOUNTINGS.

"Quartz Crystal Mountings," R. M. Clayton.
Several forms of mountings for quartz crystals are shown
and described. These include the method adopted by the
General Radio Company, the Bureau of Standards, and
the Stamps and Lidbury Company.

ELECTRON-TUBE RECEIVING SETS.
RECEIVERS,
Sbort-Wavc.
QST. July, 1926. pp. 20-26.
"Short-Wave Receiving Sets," L. W. Hatry.
Reference is made to designs of short-wave receiving sets
covering the amateur bands to 500 kc. (200 meters). The
R.J43-

i

Kits and Complete Sets of

all

SM Circuits

From our large stock, the most complete in the Middle West, we make
12-hour shipment of any
kit
the Silver Shielded Six; Silver Seven:
Silver Knockout; and S-C Four. Also
Transformers and B-Eliminators.

SM

Our Laboratory

SM

problems relative to methods of filtering the audio transformer output, single- or two-stage; the size and number of
coils needed: the tuning of the antenna; the importance of
the grid leak and condenser; the regeneration control: the
r. f. chokes and the necessary constructional details of the
set in general, are all fully discussed.

Italy's

any standard circuit, or your own design, at
from $20 up, under guarantee based on complete test by our engineer, Geo.
W. Van Sickle. Repairs and alterations at low charges.
builds

Get our 1926-27 Catalogue
Full of the newest sets, parts,

and kits. All the hard-to-get items that
B-Eliminator parts, power-audio equipment, Sargent
Infradyne intermediate, short-wave supplies. Extra-good discounts.
Write for catalogue today.
set -builders

demand.

Share of International
Radio

AMERICA'S radio is being developed by a combination of interests
of the United States, England, France
and Germany. For some time, the large
station at Buenos Aires has been in operation in transatlantic traffic and recently the
Rio de Janeiro station has been put into
commission.
Now Mussolini, with his
empire dreams, has suddenly awakened to
the fact that in South America, his country
has not been taken into the radio partner-

SOUTH

ship.

Uan-Tlshe Radio
202 North

10*

ST.

Co.

LOUIS, MO.

Italy, according to a New York Times
correspondent, has been invited to participate in the Rio affair with, however, an
entrance fee of $1,000,000. But Mussolini

can't see the price of admission so probably
won't gel any of the gate receipts.
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630
SHIELDED SIX
is one of the highest types of broadcast
embodies complete shielding of all radio

Shielded Six

THE

receivers.

It

frequency and detector circuits.
duction is real true to the ear.

The

quality of repro-

Behind the Shielded Six is competent engineering. It is
Day in and day out it will give distance on the
is selective.
Local stations in the most crowded
It
speaker.

sensitive.

yet there are but

area separate completely

two

dials to tune.

its all-metal chassis and panel, its ease of
others, put it in that small class of ultrafine factory-built sets priced at several times the Six's cost.

These features

assembly and

many

The S-M 630 Shielded Six Kit including matched and
measured parts to build this remarkable receiver price $95.00.
The 633 Shielded Six Essential Kit contains four condenser's, four radio frequency transformers, four coil sockets,
four stage shields and the link motion all factory matched
price $45.00.

Clear and complete instructions, prepared by S-M enor will be mailed separately for 50c.
gineers, go with each kit
to assemi'l

of operati
iful in ap
cost

Pcrmanenti

trt-nft U. S. Patent No. 1.11
ii!i f Marshall, Inc.. Excl
Distributing Aktuts.

220

AND

221

AUDIO TRANSFORMERS

S-M 220

the big, husky audio transformer you hear in
the finest sets the only transformer with the rising low note
not only on paper but
characteristic that means real quality
when you hear it. It is a power job yet this finest of audio
amplifying devices is sold, with a guarantee, for but $6.00.

The S-M 221 is an output transformer that will bring out
the low notes on your present set. It should be used between
the last audio tube and the loud speaker it eliminates blasting
and will increase speaker capacity for handling strong signals
without distortion.

$6.00.

B"

POWER UNITS

These units are particularly designed for all "B" supplies and
power amplifier assemblies.
S-M 330 Power Transformer has two 300-voIt secondaries, a 110$6.00.
volt, 60-cycle primary and a 7.5-voIt filament lighting winding
S-M 331 Unichoke a two winding high inductance filter choke
licensed under Clough patent application
$6.00.
S-M 332 Condenser Bank contains 10 1/5 mf. of tapped filter
condensers all tested at 700 volts D. C. $10.00.
221

220 Audio and
Output Trojinf orrow

S-M 329 Power Transformer is similar to 330, except that it is a
low voltage type for Raytheon tubes. Primary, 110 volts A. C., two
220-voIt secondaries, and a split 5-volt filament winding
$6.00.

SILVER-MARSHALL,
838 W.

JACKSON BLVD.

Tested and approved by RADIO BROADCAST

INC.
CHICAGO, U.

S.

A.
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NEW!
SILVER-MARSHALL PRODUCTS
650

1

Plug-In
630 Shielded Six

635 Short

Wave

B

Kit

$86.00

We

new

Silver'Marshall products including the 220 and 221 transform'
at $6.00: the 332 condenser bank at $10.00, all
the new coils and condensers and the necessary parts for McMurdo Silver's latest success, the Shielded
FILLED. DEALERS SEND ice
Six.
Send for circular.

have a complete

line

of the

ers at $6.00, the 330 transformer

and 331 Unichoke

FOR CATALOG.

MAIL ORDERS

WIRELESS ELECTRIC CO.

*

206 Stanwix

St.,

Pittsburgh, Pa.

ENGINEERS

SERVICE

DISTRIBUTORS

MAIL ORDER HEADQUARTERS

Radio Qwhvs
Headquarters for S-M Products
distributors of Silver-Marshall products, we handle everything in the
Orders shipped
Kits, S-C Receivers and all parts, kits and circuits.
packed to reach destination perfectly.
specialize in mail orders.

As

Wave

We

S-M

line

same day

Silver Shielded Six, Short
as received and carefully

Year 'Round Business Plan
Hook up with our live dealer plan of doing business twelve months of the year. Our merchandise has bec-ii
selected to keep the radio dealer going at top speed during the busy radio months, with a new line to take radio's
Electrical goods, auto supplies, sporting goods, and a variety of merchandise to
place when the season is over.
keep profits up during every month of the year.
Forget about the dull months there are none any longer for Braun
page catalog and see for yourself.

Free Catalog 164 Pages

Company

dealers.

Get our

free

164-

of Radio's Best

In this new 1927 edition of our radio catalog and guide you will find the complete S-M line, besides thousands
of the necessary radio items required by live dealers everything worth while in sets, kits, parts for all the new
and popular circuits, the newest in power supply units, amplifiers and accessories all under one roof, ready for
immediate shipment anywhere.
In addition to the complete general radio line we give exclusive franchises to
selected dealers on the famous Monroe line of factory-built radio sets, at prices ranging from less than $20 for
5-tube sets, up to $200 complete with cabinets.
Besides radio you will tind
profitable business' twelve

catalog and guide the popnlar lines of electrical and household goods, auto accessories,
the year.

in this

months nf

<

u

,

rh.it

insuic

Make Us Your Headquarters
Make

us your headquarters and you will save time, money, and effort, for here you can secure all the goods you need from one reliable
source and secure liberal discounts and a service unexcelled in the radio field.
\\ rite to-day for the free
You'll be surprised at the variety of goods yon can M run horn one
i64-page Catalog and make comparisons.
source.

W.

C.

BRAUN

CO.

32-39A

S.

Clinton

it Tested and approved by RADIO BROADCAST if

St.,

Chicago, U.

S.

A.

EXHIBITOR M
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635
IN

THE TROPICS

Commander Dyott on his expedition into the Brazilian
Wilderness relied on the services of "Radio Broadcast" for
the selection of the radio equipment that would enable

him

to keep in touch with civilization.

For the Short Wave Receiver
"distance getting" unit
"Radio
product of S-M engineers.

The

receiver pictured

oratory development
wilderness.

tropical

on the

the most dependable and
Broadcast" selected the
left

accompanies
It

is

a Silver-Marshall labexpedition into the

this

the unit that

is

when every

most depended

other means of communication fails, the
S-M Short Wave Receiver will still be on the job depended
upon and dependable.

upon

635
This
found in

Wavelength range.

18 to

;

<0

meters.

Amateur transmitting bands
fall

in

o-pUr

of

tuning

dials.

Distance
range
unlimited.

May

prac

be assembled or used
with any audio amplifier.

SHORT WAVE KIT

kit contains the essential units

duplicates of those
Dyott's receiver. It has a wavelength
range of 18 to 150 meters with the four interchangeable
The other essentials in the kit all
plug-in coils supplied.
are a coil socket, an
carefully matched and measured parts
antenna coupling condenser and two 140 mmf.
tuning condensers. The 635 kit built up using a
pair of 220 transformers
for audio amplification,
making a three tube set will give
astounding results on short wave broadcast programs in summer and also in the daytime. Many stations in America
and in other countries too, can be heard regularly on the
shorter waves.
Price of 635 Kit complete with instructions, $23.00.

620

Commander

SILVER-COCKADAY RECEIVER

The S-C

single control all wave four tube receiver requires
introduction, for it has been a marked success since early in 1926.
has been endorsed and approved in the editorial columns of

no
It

practically

every prominent magazine and newspaper.
This receiver was designed by Laurence M.
Cockaday and
McMurdo Silver, assisted by engineers of seven prominent radio
manufacturers.

Intended for experienced fans as well as for the absolute
novice,
built without cutting or soldering a single wire.
In its
design is incorporated a stage of tuned radio frequency amplification,
a regenerative detector and two stages of audio
four
amplification
tubes in all
either dry cell, storage battery or power
The
types.
wavelength range is 50 to 1500 meters all with a single tuning
it

may be

control.

The S-C

so simple that any member of the
family can operate
up to 2500 miles, its volume ample for home entertainment and its selectivity more than adequate for congested areas.
The 620 kit contains necessary parts exactly as specified by the
designers, and the "Key to the S-C Receiver," which explains simply
the assembling of the set. Price #59.25.
it,

yet

its

is

range

is

SILVER-MARSHALL,

838

W. JACKSON BLVD.

if Tested and approved by RADIO BROADCAST

INC.
CHICAGO, U.

S.

A.
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BUB*'
W
\g

SHI
"READY-l

OUR PLAN WILL SAVE YOU Ml
All you need do is to connect bus-bar according to d
are sent to you completely mounted and assembled
solid

Mahogany

or

Walnut Cabinet.

Genuine pai

4 Silver Marshall 631 Stage Shields
2 Silver Marshall 3i6a Condensers
(Variable)
2 Silver Marshall 3i6b Condensers (Variable)
4 Silver Marshall 515 Coil Sockets
3 Silver Marshall 115:1 Coils
i Silver Marshall
n6a Coil
3 Carter 200 ohm resistance
2
i
fi

2
i

i

5
i

Kurz Kas::h zero loft 4 inch dials
Silver Marshall 2f-, Choke Coils
Silver Marshall 511 Tube Sockets
Silver Marshall 220
Silver Marshall 221

Polymet
Polymet

oo.:
i

Audio Transformers
Output Transformer
r

(Fixed)

in

Silver Marshall 632 Link

Motion
Completely Wired Sets in

RADIO SHOWS

