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Slherer Q
in evepything

N everything from a binding post to a vac-
uum tube, there is quality. But quality
counts most in the vacuum tube. A radio set
can be built for distance, for clear tone, for
volume. But to get the best out of any hookup
—you want to fit it with genuine Radiotrons.

No matter what type of set you have—or NOW$
what type of circuit you are buying tubes for
— ask for Radiotrons by name — and make
sure you get the genuine by looking on the

tube for the word Radiotron and the RCA

- ¥

WD-12

mark. Quality counts! WD-11 UV-200
Q &y Uv.199 UV-201A
Radio Corporation of America Radiotrons with these model

numbcrs are Onl\' p.cnuine

Sales OMFices: Suite No. 44 when they bear the name

233 Broadway 10 So. La Salle Street 28 Geary Strcet ~ Radiotron and the RCA

New York Chicago, 1II. San Francisco mark.

diotron

vREG..U. 5. PAT. OFF.

This swrmhnl of
quality iz your
proleclion
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The Best in Rudio Equipment

Greater distance for anif set
— awith a Brandes /

Aheadset adds just about thirty per cent
to the distance that any receiving set can

get

It means not only greater distance —but
keener clarity of tone

It means list in without disturbi
others —anilnm%hout being d;&urbedrlg

It means getting the best out of your set— o
whether%t be lgrge or small g 4

Buy the receiver thats equipped with aBrandes:

‘7he name to know in ‘Radio

© Copyrighted by C. Brandes, Inc., 1925

All apparatus advertised {n tivis magazine has been tested and appréved by Popur.ar Rapio LABORATORY
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The Best in Radio Eguipment

It is written:

“1f there be no faith in our words,
of what use sre they?”

it ig easy to prove the claims
made for the Synchrophase.

s 7 V(,\

No other receiver has
these features:

Binocular
Coils

S-L-k
Condensers

Volume
Controtl

| All Grebe spparatus ’ CKEBb QAD)D
is covered by patents

granted and pending. TRADE MARK
BEGUR FAT OFF

« TRADE MARIC-

F you have once operated a Synchrophase you will not

be satisfied with any other type of receiver, because Grebe
exclusive and fundamental features provide reception that
is unsurpassed.

Binoculur Coils, which keep the set balanced against local
interference, provide greater seleclivity and sensitivity.

S-L-F (straight line frequency) Condensers make tuning-in
quick, easy and positive. All stations are spaced at equal in-
tervals around the dials; short-wave stationsare not crowded
onto the lower numbers.

Grebé Volume Control gives six gradations of sound
without reducing tube current; thus maintaining the true
character and shading of every note.

Unlike sets made up of assembled parts, where the assem-
bler has no control over their design and quality, every detail

_ of the Synchrophase is designed and built in the Grebe

factory so that all parts coordinate perfectly. This makes
possible the unsurpassed performance of the Synchrophase.

This excellence extends also to the Synchrophase cabinet. It
is beautifully designed and built of solid mahogany, highly
polished and with delicately embossed gold escutcheons.

Compare all sets before you buy, but be sure to have the
Synchrophase demonstrated by your dealer.

Ask your dealer or write us for full information

A. H. Grebe & Co., Inc.
Van Wyck Blvd., Richmond Hill, N. Y.

Western Branch: 443 So. San Pedro St., Los Angcles, Cal.
This company owns and operates station WAHG

Also supplied with
base for batteries.

All apparatus advertised in this magazine has been tested and approved by PoruLAR Rapio LLARORATORY



PAGES WITH

WiITH the next issue—Ma»—PoruLAR Rapio
celebrates its third birthday with an Anni-
versary Number.

® %

A NEw and significant invention that prom-
ises relief to those afflicted with deafness (and
which incidentally may lead to developments
of far-reaching importance in the equipment of
auditoriums, theaters, churches, and other
public meeting places) is announced for the
first time on page 311 of this issue of PopuLar
Rabio.

R S

TuE fact that this invention involves the use
of apparatus that has been developed by radio
brings this remarkable device within the scope
of this magazine, Besides it furnishes further
evidence of the tremendous influence that radio
has had and is destined to have in the onward
march of civilization.

* % %

“Every effosrt will be brought to bear to

assist the medical profession in the study of

THE EDITOR

the application of this invention to deafness,”.
states the scientist-inventor, Dr. Byron Eldred.
“Demonstration rocoms have been equipped at
331 Madison Avenue, New York, where physi-
cians may come with patients for test and

report.”’
* % %

“ON page 218 there is a picture of a hockey
game between the Boston Bruins and Ottawa,”
writes Mr. N. Longley of Tornoto, Can. “You
state that this was the first hockey game to be
broadcast by radio. Station CFCA broadcast
hockey games at Toronto during the winter of
1922-23. It also broadcast most of the games
played by the Toronte Granites, the Canadian
Olympic Team in 1923-24, before they went to
France to compete in the Oympic games. On
several occasions they relayed the game from
Hamilton, forty miles away, by telephone and
broadcast it from Toronto. I listened to most
of these games myself.”

(Continued on page 6)
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WHERE POPULAR RADIO TESTS READY-MADE SETS

The technical staff of the PoPULAR RApio LABORATORY—(a corner of which is shown
in this picture)—have for several months been experimenting with the ready-made
recervers that are now on the market, with the specific purpose of finding out just
how the owmers can get the maximum efficiency out of them. The results of these
investigations are embodied in the series of articles “How 1o GEr THE Most Out
OF YOUR READY-MADE RECEIVER,” now running in this magazine. The order in
which these sets are selected for attention is determined by the fapular demand of

our readers themselves. What set would you like to see

escribed next?

o~
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The Best in Rodio Equipment

ompson Ione--

a quality of naturalness never
before attained in radio reception

———

THE THOMPSON CONCERT GRAND

The

MAGINE a Radic Receiver so cap-
able as to fill a Concert Hall seating
1,500 people, and the quality of tone so
natural as to carry no suggestion of
mechanical or electrical reproduction!

The Thompson Concert Grand
(Model §-70) is seldomn used at full
power; yet when the occasion requires,
it will fill a Ball Room, Concert Hall,
of other large gathering place, with
speech or music, and at no sacrifice of
tonal quality. In fact it provides a
quality of tone never before attained
in radio reception.

The reason for the remarkable per-
formance is due to the use of exclusive
Thompson audio transformers. Three
stages of audio amplification without

Only 6-Tube Neutrodyne

distortion is a distinct achievernent in
radio engineering.

Eminent radio duthorities have ac-
knowledged the Concert Grand Model
as the latest and most important
achievement in the development of
Home Radio Receiving sets.

The beautiful two.tone mahogany finished
cabinet, with sloping panel and special com-
partmem for all dry batteries is an cutstanding
example of the cabinet makers's art, Equipped
for either dry or storage battery operation.
The Thompson Cancert Grand (Model $-70)
is $180 without accessories.

For fiftcen years the Armies, Navies and
big Commercial Companigs of the world have
used radio apparatus produced by the Thomp.
son Organization. This experience pre-emi.
nently places it in. position 1o supply the best
for Hume Radio Purposes.

GhOMPSON

and Imporlant features
U I RO DY West of Rocky Moun-
; Wains $130 to $185

VARIOUS MODELS
$125 to 5180

Embodying  Ezctusioe

On request, an interesting booklet will be forwarded

R. E. THOMPSON MANUFACTURING COMPANY

I

30 CHURCH STREET, NEW YORK, N. Y.

eA creation that reaches
the highest pinnacle of

TONE REPRODUCTION
the

GChOoMPsOon
SPEAKER

HE Thompson Speaker

was designed by famous
engineers with wide experi-
ence in acoustics and sound
reproduction.

It has the most natural tonc
of any speaker on the market
today—and a greater capacity
for volume.

An efficient -speaker is nec-
essary in combination with a
radio receiving set to secure
desirable results. Any good re-
ceiving set is limited if a first-
class speaker is not used.

Many people,unfortunately,
not realizing the importance
of owning a first-class radio
speaker. are sacrificing the
richness and sweetness of tone
through the use of an inferior
speaker, whose only .appeal
rests in its low price,

The Thompson Speaker has
seven unusual features which
combine to make tone repro-
duction beautifully satisfying
in its Trueness and Fidelity to
every musical pitch and tone.

The Thompson Speaker is
the only speaker—within is
price range—that can function
efficiently on sets using five or
more tubes.

Regardless of price o type. a

Thompsen Speaker will improve the
fonal reproduction of your feceiving

NOW ONLY $28°

West of Rocky .
Mountains $30 (T

All apparatus advertised in this ma gazine has been tested and approved by PorulLar RADIO LABORATORY
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PAGES WITH THE EDITOR
(Continued from page 4)

Dots the broadcasting of concerts by the big
stars of the musical world increase or decrease
their value to themselves and to the gramo-
phone manufacturers?

* * *

To answer this problem the Victor Talking
Machine Co. made a series of experiments,
beginming with radio recitals by artists who
are under contract to it. The list included
Lucrezia Bori, John McCormack, the Flonzaley
Quartet, Mme. Alda and others of egual
fame,

* % %

Accormng to the newspaper reports and to
rumors that circulated up and down Broadway,
the experiments ranged from brilliant successes
(one rumor stated that 158,000 McCormack
records were sold immediately following his
recital)} to dismal failures. So the Editor went
direct to the head of the Victor company to
get an authoritative statement. This is his

reply:
£ K *

“THERE is a strong indication that very
largely increased record sales have been made
by the trade, particularly of some of the num-
bers which appecared upon thesc programs, and
there is no doubt but what there will be an
ever-increasing demand for certain catalog
numbers which may be broadcast in the pro-
grams of . the future.”

* *

WHICcH would seem to prove that the broad-
casting of entertainment by the world’'s great
artists is good for the artist, for his manager,
for the gramophone people—and for the radio
fan, the radio dcaler, and the radio manu-

facturer.
* * *

“I THINK about as much about radio as [ do
about a new kind of can opener—and that goes
for any form of mechanistic science,” is the
sage pronouncement of Louis Wolheim, an
actor, at a recent meeting of the Drama l.eague
in New York. “Itis a serious question whether
any form of mechanistic science has really
done much for mankind. Rather have they
worked against the spiritual development of
mankind.”

* % %

Mr. WorHktM used to be a student at
Cornell University, but as that distinguished
institution of learning boasts of ome of the
best courses in clectrical engineering in the
country, it is more likely that Mr. i{'Volheim
found his conclusions in the purlieus of Broad-
way than within tl,:e classif halls at Ithaca.

Now that Louis Wolheim has dismissed radio
by classifying it with a can opener and William
J. Bryan has declared that there is nothing in
the theory of evolution and the Rev. Dr. Voliva
has prochimed the world flat, there apparently
isn't much left for the scientists to do but
pack up and scck jobs where brains are not
a requisite. . v

Ir anvone claims- that the “How-to-Build”

series of articles in PoruLar Ramo is difficult

for a beginner to follow, just show him this -

letter to Laurence M. Cockaday from Mabon
Kingsley of Chicago—particularly the last
paragraph!

* %

“THis is merely a simple, honest expression
of appreciation to you for your article in the
January number of PopuLAr Rabpio, featuring
vour 8-Tube Superheterodyne Reflex Receiver,”
hc writes.

* A&k

“[ rurcHAseD the parts for this model on
January 9th. I soldered the last conncction on
January 16th, using spare time after a nine-
hour working day. Stations came in immedi-
ately, and except for adjusting the grid con-
denser I have done nothing but enjoy the
instrument cver since. 1 have one leg of the

“round-the-continent’ excursion to complete, but

| have logged Montreal, Boston, New York,
Washington, D. C. Atlanta, Havana, San
Antonio, l.os Angeles and San Francisco regu-
larly through Chicago locals, and need only a
good northwestern station to complete the cir-
cuit. The intervening territory is quite thor-
oughly covered. . 4

“Bgrore building this set, the sum total time

I have spent beside a radio would be less than °

onc hour. I never built nor owned another of
any description. Not being mechanically in-
clined, credit goes entirely to you for writing
what might be a very complicated articte in
such an understandable way that a novice could
not have troubte. *My*thallks!"

LeEAvE it to a sergeant in the Regulars to
correct a mistake! Serg’t. H. I5. Hekel, of the
38th Reg't. Infantry, U. S. A. writes: “In
your February issue, on page 206, you printed
an article by Andrew Sesselmann entitled
‘Music from a Weak Battery.” The story was
0. K. but the author was a little off on the
regiment of which the corporal was a mem-
ber. The 16th Infantry was not, is not and
might never be a regiment composed of colored
troops.”

* % %

CorrECT you are, sir! Mr. Sesselmann prob-
ably had -in mind the 15th Infantry of New
York, which was, is and presumably always
will be a colored (,)kutﬁa—-arld a good one, too.

NexT month is the time to start assembling
that portable receiving set for use this spring
and summer. And in the coming issue of
PorurAar Rapnio—for May—will appear a com-
plete “How to Build” description of just such
a set developed in the Porutar Rapio LLABORA-
TORY.

4

Editor, PoruLAar Ranio
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The Best in Radio Equipment

EVEREADY HOUR
EVERY TUESDAY AT 9 P. M.
{Liastern Standard Timie)

For real radio enjoyment. tune in the
“Bvercady Group.” Broadcast through
stations

WEAF NewTYork Philadeiphia

wFil
WIJAR Providence: W CAE Plitsburgh
W EEL PBoston WGR Ruffale

s
[ Eveready

Columbta |
lgnttor
Dry Ccll
e
Battery
for all
Dry Cell

Satisfaction
Reliability
Economy

You need three things in radio “B"” Batteries—
satisfaction, reliability and economy. You get
them all in Eveready “B" Batteries. Satisfac-
tion, because they produce all the current needed
by your tubes, giving you the maximum results
of which your set is capable. Reliability, because
you can depend on them to work at full power.
Economy, because they long maintain their
strength, and because they are low in price.

Advances in the art of battery manufacture
make Evereadys last longer than ever. You
actually get much longer service for your money.

There is an Eveready Radio Battery for every
radio use.

Buy Evercady Batterics.

Manufactured and guaranteed by
NATIONAL CARBON COMPANY, Ixc.
New York San Francisco
Canadlan National Carbon Co., Limited, Toronto, Ontarip

eVEREADY

Radio Batteries
—they last longer
-

Nn 1Y
415 volt
e

Batlery
improves
qualily
saves
g
Battcries

' Frice 90¢ I

. All apparatus advertised in this magazine has béen tested and approved by PoPULAR RADIO LABORATORY - °
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PATENT NoTIGE: Cunmnahnm t1thes arg
25.07, 10-23-17.

the Rugs

Sway to the pulsating lilt of your
favorite Metropolitan Orchestra.

Dance in unison with ten thousand
other gliding couples. Tap the Limit-
less Ether for-the Rhythmic Harmony
that awaits your tuning-in.

Cunningham Radio Tubes give that
bell-like clearness, that perfect re-cre-
ation of tone which you must have
for the utmost in.radio enjoyment,

Since 1915 - Standard for all sets

Types C301A, C299, C300, C11, C12
In the Orange and Blue Carton

Price....$3.00 each

' ROME QOFFICE:
Chicago 182 Second Street. San Francisco New York

rovercd by patents dated £-78.08, 2.18-12. 12-30-138, 10-
and othera wssucd and pending.

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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Radio Corp. of America

“An Authoritative Radio Magazme

1 BELIEVE that PoruLAr Rabio is doing a sﬂleud:d fob in dis-
seminating timely. and authc‘ﬁhc mformanon about radio amoug

the American public, )
e o1

MAJOR GFNERAL. U ‘S. ARMY (RETIRED)
PRESIDENT, RADIO CORI‘ORATION OF AMBERICA

¢
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From a photograph made for POPULAR R,\m; .
. A: Superheterodyne Receiver With a Single Control

Simplification in tuning multi-tube recetvers is now considered so important a devel-
opment for future receiving apparatus, that this is becoming one of the most tm-
portant problems now confronting the enginecering staffs of the radie manufacturers.

One of the pioneers in the work of applying this principle to the superheterodyne,
My, J' L. McLaughlin, is here shown in his laboratory with the latest model of his

single-control superheterodyne. In the background stands another completed model
which shows clearly the single knob directly in the middle of the panel.

p—
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HOW A LOUDSPEAKER DEVICE BRINGS

HEARING TO THE DEAF

By BYRON E. ELDRED, D.Sc.

MY work on audition was inaugurated as the result of riding in a

closed automobile with a deaf friend to whom 1 was accustomed (o
speak in a very loud tone of voice. While -riding in the car, he informed
me that he could hear a whisper. This was demonstratedito he true; and
he informed me. further fhat he considered his hearing practically normal
under certain noise conditions. After stopping and starting the car several
times in an cndeavor to judge of the probable frequency of the air wave
vibration that produced this effect, I concluded the effective wave to be.
one of substantially inaudible frequency, cither above or below the limits

Numser 4

of normal hearing.

Immediately_after this experience laboratory work was undertaken to

discover the effective wave and to
cration.

produce- suitable mcans for its gen-

—THE Autnor

5.

HEN considering the subject of
hearing, let us set down this rule
to be kept in mind:

The controlling factor in hearing is
the amplitude or magnitude of air wave
vibration impressed upon the drumskin,
or tympanum of the ear.

This rule ‘applies to deaf cars as well
as normal. “Of course, every rule must
have its- exception. .. Many people hear
well without eardrums (tympanum) and
numerous other exceptions may be justly
applied to general statements of this
kind.

First T will describe the new method
of employing a sensitizing wave for cor-
recting audition.

This sensitizing wave, or air vibra-
tion, which has afforded satisfactory re-

sults In many cases of deafness, is a
sustained air wave of suitable predeter-
mined character and of inaudible fre-
quency, or onc approaching the limits
of normal hcaring. A
- When such a wave is generated in a
room, church or theater, many persons
of defective hearing located within this
area find tlieir cars responsive to recep-
. tion of sounds su¢h’ asaie providéed for
persons of normal hearing. The effect
of the wave, while unnoticed by either
the deaf persons or others. is to secnsi-
tize deaf ears to the reception of sounds
which would not otherwisc he heard, or
which if heard, would be unintelligible,
like the confused jumble of distorted
radio reception.
The wave is preferably of a low fre-

31 S
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312 POPULAR RADIO

quency and of suitable amplitude to suit
the peculiar case of deafness that is to
be relieved; but for applications in
churches or theaters a wave of suitable
average character is supplied.

When the application of the wave is
made to an individual case, the peculiar
condition should be carefully studied to
obtain the best results. The wave best
suited for a particular condition of hear-
ing is determined by experiment and

test, and is prescribed as the oculist pre- -

scribes lenses for correcting defective
vision. The wave generators are then
installed at the office or home of the
deaf person for use as the special case
demands. A remarkable result that is
evidenced in some cases is that the relief
afforded by the sensitizing wave persists
as a “carry-over” effect. Many deaf
people leave the presence of,the wave in
their homes (for shopping expeditions,
for example, or to attend a theater) and
again reach home before the return of
deafness. As a general rule the use of
the sensitizing wave is for half-hour

From a photograph made for POPILAR Rapto

periods, and is discontinued until deaf-
ness returns.

The “carry-over” phenomenon, while
gratifying in the extreme, offers a con-
fusing problem. This odd effect lasted
as long as forty-eight hours in one case;
in another case a woman who was pro-
foundly deaf, after an hour under the
wave influence, traveled by train the en-
tire night and next day reported hearing
her baby’s voice for the first time.

After extended research I was im-
pressed with the fact that each case
requires special attention to produce best
results. A difficult problem was pre-
sented in making accurate tests of
defective hearing, because, while it may
be perfectly evident to others present,
the deaf person hears or does not hear
and cannot quite be satisfied that hear-
ing ability is not due to increased mag-
nitude of the voice.

A test that quite convinces the deaf
person was fortunately suggested by
Prof. Robert W. Wood of Johns Hop-
kins University, whose hearty co-opera-

HOW THE WAVE PRODUCER IS INSTALLED IN AN OFFICE

The business man who is handicapped with imperfect hearing finds himself on
equal footing with his interviewers when he has the new “hearing” device installed
unobtrusively at his elbow.
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From a photograph made for PoruLar Rapio

the currents that actuate the wave-producing device C

A DEAF PERSON UNDER

HOW A LOUDSPEAKER BRINGS HEARING TO THE DEAF 313

“TREATMENT”
Ficure 1: The motor B drives the low-frequency alternator A, which generates

D is a vacuum-tube oscillator

that can also be used to generate the currenis that operate the device C.

tion has provided many valuable sug-
gestions. We placed two deaf persons
before a phonograph that reproduced
a spoken record descriptive of an
opera. After allowing the subjects to
become thoroughly familiar with the
record, and to seat themselves in front
of the phonograph at distances which
they determined as the maximum for
distinguishing the words clearly, meas-
urement showed these respective dis-
tances as five and a half and six feet.

The chairs were then removed six
inches farther and both people reported
that no words were intelligible.

This fine distinction of distance for
intelligible reception of sound proves a
valuahle aid and is quite remarkable.

The wave was then turned on and
clear reception of sound was immediately
experienced by the two deaf subjects of
the test. The two persons were then asked

to move away from the phonograph to
distances at which they could again just
distinguish the sounds clearly. The result
was that they mowed to the cnd of the
room which was twenty feet long.

The greater distance at which the sub-
jects  demonstrated - reception .ability
shows more than 1,000 percent increased
audition for this particular given volume
of sound. Such a test affords an accu-
rate measure because sound waves de-
crease in inverse proportion to the
square of the distance.

In Figure 1 is shown some of the
earlier apparatus emploved, which con-
sisted essentially of a vacuum-tube gen-
erator D. This generater was used to
produce an electric wave alternation of
5,000 to 35,000 cycles. It was used in
connection with a singing arc, later in
connection with a special type of loud-
speaker for generating the sound wave,
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Later, the General Electric Company
designed and built the complete appa-
ratus as shown with sides removed in
Figure 3. This consists of the whole
vacoum-tube oscillatcr assembly that is
mounted on a truck and equipped with a
special loudspeaker type of sound wave
generator (located on top).

In Figure 2 are shown two more re-
‘cent developments. The large hoard set
up on the table contains a new wave
generator (or loudspeaker) which offers
great possibilities for seusitizing waves
of both high and low range. In this
same photograph is shown the inventor
demonstrating the latest unit for gener-
ating the sound wave, which also oper-
ates on an electromagnetic principle, but
which uses a cone-shaped diaphragm for
generating the wave proper.

Referring to Figure 1 again, we find
the three essential parts of a regular
installation for a small room or for an
office. This installation consists of A,
the driving motor; B, the low-frequency
alternator, which generates the currents
for energizing the wave-producer C.
The motor-generator unit is preferably
installed at some remote convenient place,

[Experiments  with this device have
determined {o a great extent the ef-
fects produced by the sensitizing wave,
but there is much yet to he explained.
Some cases of deafness respond almost
immediately, while others are slowly af-
fected. A few defective auditory organs
have been apparently Dbrought to a
degree of sensitivity which affords ab-
normally acute hearing throughout the
useful range, whereas other cases which
were made apparently sensitive to nor-
mal voice speech, were not improved to
any measurable degree for the reception
of low amplitude sounds.

This is, I helieve, a mnatural effect.
The great wonder is that we hear as we
do, when one realizes the minute ‘nertia
exerted even by a loud voice-wave upon
the tympanum, or sound collecting
diaphragm of our ears. TIf the delicate
hearing mechanism offers hut the slight-

POPUILAR RADIO

est resistance, one may readily conceive
that the minute force imparted may be
largely wasted.

The sensttizing wave should be classed
as a corrective means for improving
audition. Its effect is to clear up recep-
tion and not amplify sound. All former
means for improving hearing have em-
bodied the principle of increasing the
force of the commumnication and should
be classed as aids to audition. Doubt-
less the first aid, the cupping of the
hand held behind the ear, suggesting the
ear trumpet, similarly but more effective-.
ly concentrates a larger volume of the
sound wave to the ear. The telephone
doubtless suggested the portable micro-
phones which have afforded such great re-
lief, and will continue to do so.

Many persons who have resorted to
the amplifying aids have been 'so re-
lieved by the sensitizing wave that the
wearing of this device became no longer
necessary. Other, however, who ex-
perienced a lesser degree of relief have
found that their hearing was greatly
improved while using the microphone
device, and it has been especially notice-
able that the area of reception for such
devices has been greatly increased.
Again, it has been found that persons
who felt that they could not use a
microphone device with comfort, were
at ease in the presence of the sensitizing
wave.

The conditions may be compared to
distant radio reception, where the in-
cidental necessary amplification of ac-
companying extraneous noise militates
against the clarity of reception.

Anyone who desires to study the sub-
ject of hearing will do well to read and
digest what the great Ilelmholtz set
down in his work “Sensations of Tone”
which was published first in 1862
Helmholtz combined in one mind the
trained anatomist with the skilled physi-
cist. One pertinent fact presented Dy
Helmholtz is stated as follows:

“The mechanical problem which the ap-
paratus within the drum of the ear had to
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From a photograph made for PopUuLAR RADIO

THE WAVE PRODUCER WORKS LIKE A LOUDSPEAKER

Ficure 2:

that stvmulate the ear mechanism.

e ———

The inventor, Dr. Eldred, explains how the wave-producing device, that
is in effect a special form of londspeaker, creates eleciromagneticall

the vibrations

Mounted on the board in the background ay be

seen another and larger wave-producer that also operates like a loudspeaker.

solve, was to transform a motion of great
amphtude and little force, such as impinges
on the drumskin, into a motion of small ampli-
tude and great force, such as had to he com-
municated to the fluid of the labyrinth.”
Helmholtz observed,
ence of vibration to the fluid of the
labyrinth, that the particles of air com-
municated: to. the drumskin have in them-

_selveé comparatlvely large ampiutudes of

~a IR T .

in the transfer-

vibration, yet, because of their low den-
sity, they have no great amount of
inertia; and consequently when their
motion is impeded by the drumskin of
the ear, they are not capable of exerting
any sensible pressure against it.” Sim-
ilar physical problems in mechanics are
solved on the lever principle, or by the
principles employed in hydraulics and
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THE “EAR” ON WHEELS

Figure 3: Another apparams is shoum above
which has a vacuum-tube oscillator “instead of °
an alternator for the low-frequency source and
a loudspmler modification on top for the
teave-producing device. This is @ portable af-

fair for treatment of deaf persons.

stean practlce where cnergy: lmparted ‘to -
one surfice is concentrated on a’ sinaller’
snrface, therel)y mcreasmg the pressure
per unit area in inverse proportion to
the ratio of area of plungers - or.
- :]iaphragmq Inefficient power transfor-;
mation explains middle- -ear deafness.”

POPULAR RADIO

why normal ‘moderate sounds are. heard

- when the sensitizing wave adds efficiency

to the transformer, whereas sound waves

- of lesser magnitude may not produce a

- more efficient dehvery of these v1brahons .

&

’

The  drum system, which includes the -

ossicularchain, is a power-transforming "
device; and, I'I’Il(](”@ -ear
caused by inefficient power trarisforma-’
tion in this drum system. This explams

response in the middle ear in like degree.

The usual-tests that are employed by
aurists determine largely the threshold
of hearing. These tests are doubtless of
great value for discovering the regidn of
deafness, but when tuning fork tests are
applied to determine the henefit derived
from the sensitizing wave, they are
wholly inadequate and confusmg The
inadequacy of these tests is probably ac-
counted for by the fact that the wave may
pnmarllv function to clear up reception
* for sounds above a certain range of mag-

nitude only, _vet confinued use of the".

wave generally broa(‘IFEns not. only!'thiss
range but the- frequency range of 1ecep-
tion as well, Tt is certam that, unhke

any method heretofore’ proposed the-sen- :

sitizing wave. does not-in any degree m-'

crease. the damiplitude or force of the com- -

mmucahon upon the drumskin, but it
rather accepts what is naturally recelved
and conditions the ear mechanism]-for

to the delicate mner ear organs, which
may be likened to the ‘radio detector.

“A” pecuhar une\pl,amed condition of,
hearing in.deaf pensons has long been’
recorrnwed bit not’ satisfactorily ex-
plamed" ~In  fact, .many aurists have
recently endeavored to set aside the idea
of *this condition hy refusing to admit
its existence as a fact - This condition
is designated hy.. the name “paracusis,”
‘a term that has heen accepted to describe
-the " ability of certam deaf persons  to
héar ‘while” surrounded by noise or vi-

hrating conditions. such for example, as

when they are riding in a train or in an’
automobile. = Any person with defective
liearing , who experiences this sensation
may, be conﬁdent of relief by a suitably
adju‘;ted sensm?mg wave. :

* Tn makmg a sturdy ‘of the condmon

deafness Jszxthat 1s. ca]led paracus:s T have yet to

ledn of 4. case wheére' increaded hearmg
al)rhty perqlsterl after the person affected

.
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was removed from the influence. Al-
though my studies point convincingly to
the conclusion that the sensitizing wave
functions similarly to the vibrations of
the train and motor, I can only surmise
that the quality of the sensitizing wave
is responsible for the “carry-over” effect.

No harm can possibly be done to deaf
persons by the application of the wave
because it 1s one that human ears are
always unconsciously receiving. he
value of the wave can he fully obtained

~only by intelligent application.

Especial attention will be paid to de-
vising means which will allow aurists to
fit the wave with the like degree of
satisfaction that the oculist derives from
fitting lenses for correcting defective
vision.

It is anticipated that many aurists will

Pacific & Atlantic

nmisunderstandingly disagree with my
theories, but I feel compelled, because
of results obtained and the co-operation
of several eminent authorities, to give
to the world an idea which I fully recog-
nize as requiring further effort to obtain
ultimate results.

While I have experienced the great-
est satisfaction from results obtained, it
must be understood that there have been
accompanying disappointments. Above
all things I do not wish to arouse false
hopes. Many prominent otologists have
made the same remark to me when dis-
cussing the invention; “It seems too
good to be true.” But its truth has been
demonstrated irrefutably in many cases
even in creating good hearing and nor-
mal-toned speech in a child of six, who
had been classed as a deaf mute.

THE NEW METHOD WILL REPLACE THIS

The new wave-producing device does not require the use of headphones such as are
used with the systems tn which the speaker’s voice is amplified in a microphone that
is placed before him and sent through wire conmnections to telephone recewvers that
are worn by a deaf audience. With the Eldred system a person may move aboul.
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ONE OF THE FIRST SINGLE-CONTROL SYSTEMS

Ficure 1:

This wiring diagram demounstrates one of the earlier schemes for tuning

two resonant circuits by means of a common capacity tuning element that s adjusted
by a single knob,

SINGLE-CONTROL RECEIVERS

This latest development is the receiver of the future—and the

immediate future sets, no matter what circuit they employ,

must be simplified in control if radio is to be introduced into
practically every home m our country

By LAURENCE M. COCKADAY

P to three or four years ago the
men and hoys who were interested
in radio receiving and transmitting ap-
paratus were relatively few in number.
Their interest was of quite an experi-
mental and scientific nature.
But with the advent of popular broad-
casting and its development from that
time to this, there have been literally

millions of people who have been drawn
into the radio game by either its recrea-
tional appeal or by its educational fea-
tures.

The vast majority of those who have
heen attracted to the field are broadcast
listeners with little or no technical train-
ing and without much interest in scien-
tific matters. - However, these people

318
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have a lively interest in receiving appara-
tus, although they know little about its
intricacies. It is, therefore, not extraor-
dinary that the modern trend of receiver
design is one of simplification in con-
trol.

The early receivers that cmployed
some of the more complicated and sen-
sitive circuits contained, in some 1In-
stances, as many as ten to fifteen tuning
controls for selecting between signals
transmitted on various wavelengths.
During the last two years, however, the
tuning of the more popular receivers has
been reduced to not more than three to
five controls. This means that most of
the modern sets have no more than that
many dials or knobs on the panel.

An interesting system that indicates
great joresight and ingenuity on the part
of the inventor, and a significant one, for
reducing the number of controls in re-
ceivers, was devised some fourteen years
ago by John V. L. Hogan, the well-
known radio engineer. In his patent®
Mr. Hogan describes a method for tun-
ing various circuits to resonance by
means of a number of associated tuning

*U. 8. Patent No. 1,014,002.

YZCL/)

elements mounted on a single shaft or
controlled by a single dial although con-
nected electrically in different circuits.

The object of this scheme is, briefly, to
tune a number of resonant circuits by
rotating a single control knob.

The significance of this method has
only recently been apparent.

In Figure 1 we find a wiring diagram
of the early Hogan single-control receiver
that employs two tuned circuits that are
controlled by a common tuning element.

The common tuning element consists
of two variahle condensers, C2 and C3,
which, of course, must be of equal ca-
pacity and must contain the same ca-
pacity ratio of maximum to minimum.
These two condensers are arranged on
the same shaft on which they revolve at
exactly the same rate, and as the rate
varies, the capacity of each one is always
approximately equal to the other. The
two inductances L2 and L3 are also of
equal fixed values of inductance. The
condenser C4, . which was contained inside
the receiver, was set only once to balance
the capacity of the antenna. The coil
L4, also a variable instrument that is
inside the cabinet, is varied to equal the

g (ol
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AN EARLY SINGLE-CONTROL METHOD FOR AN
INDUCTIVELY-TUNED CIRCUIT

Ficure 2: One of the early methods of tuning two resonant circuits by means of @
common inductance twing elemeni that is rotated by.a single dial or knob.
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¥From a photograph made for PoruLar Rapio
A TRIPLE-UNIT CONDENSER
Ficure 3: This picture shows a triple-unit condenser® The three units A, B and
C may be used for tuning three resonant circuits.  This condenser wonld be suitable
for a two-stage tuned radia-frequency receiver.
* General Instrument Co.  ~

.i
'
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From a photograph made for PopuLar Rapio
A TRIPLE-UNIT WITH VERNIER SINGLE-CONTROL
Ficure 4: Aunother make of common tuning clement. a triple vernicr condenser*
is shown here. In this unit. the three sections 4. B and C are all controlled by the
single knob, The insulation of the unit is composed of six pieces of hard rubber.
* Lomhardi Radic Mfg.. Co...

-
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f<rom o pnumgr:{f)h made for PFOPULAR Rap1o

A DOUBLE-UNIT FOR SINGLE-CONTROL

FiGure 5: This picture shows a double-unit condenser* which consists of two

units A and B. This unit can be adapted to a single-control, four-circuit tuncr or a

single-control superheterodyne. It could also be used for tuning a single-stage,
radio-frequency receiver.

* Amsco Products, Inc.

prrre e o
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From a photograph made for PoruLarR Rabpio
A LARGE CAPACITY DOUBLE-UNIT
Ficure 6: This double-unit* is also composed of two condenscrs A and B mounted
on the same shaft.
“"Allen D. Cardwell Mfg. Corp.
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inductance of the antenna plus the in-
ductance of the coil L6,

In this early type of single-control
receiver, when the two circuits were
balanced up as indicated, the two con-
densers that formed the common tuning
element could be rotated by a single knob
and still the two circuits would be kept
in resonance through the whole- wave-
length scale. When this condition was
established, a practical single-control re-
ceiver was evolved.

This specific instance demonstrates the
idea of using condensers as a common
tuning element,

The inventor also described and used
a circuit shown in Figure 2 in which he
incorporated variable inductances as a
means for accomplishing the same re-
sults. This receiver is shown diagram-
matically in Figure 2, in which the in-
ductances in the two tuned circuits are
varied in steps of equal amounts in both
circuits by a single control knob. These

E

two inductances are shown in the dia-
gram as .2 and L3.

Additional inductances and capacities
L4 and C2 are used inside the cabinet
and these are adjusted only when the
set is first connected to a new antenna.
These two elements are used to com-
pensate for the capacity and inductance
of the antenna indicated as Cl and L1.
When this initial adjustment has been
made, the various wavelengths may be
tuned in by adjusting the inductance
tuning-element knob.

Either of these two simple plans for
obtatning a single-control receiver may
be used with the more complicated and
effective receivers, such as used today.

During the last five years most of the
engineering work on receiving sets has
been directed toward circuit development,
and, during that time, we have had
four major types of circuits which have
come into general use. These may be
enumerated as follows:

/Pncx @
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Tumneg Umr®2

A RACK AND PINION CONTROL SYSTEM

Ficure 7: A method for controlling two tuning units by means of a rack and
pinions. The control knob is indicated as attached to the center gear.

Louno Becr

TENSION PoLLER

TUNING Unt T/

ConrRoL kNOB

TUNING UNiT # 2

A BELT-OPERATED CONTROL SCHEME

F1Gure 8: Another method that has been used for the single control of two units.
The control knob rotates the units in synchronism by means of .a belt and rollers.

(e
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From a photograph made for PopuLar Rabio

A SIX-UNIT, SINGLE-CONTROL CONDENSER
FIGURE 9: A complete unit* consisting of six condensers A which arc all fitted

to the same shaft and controlled by a single dial C.

The dial is atiached to an

auxiliary shaft E which operates the condensers through the bevelled gears D and
B. Six resonant circuits may be tuned with this single unit,

1. Regenerative circuit;

2. Transformer-coupled. radio-frequency cir-

3. thl‘:;ls 'radio-frequmCy circuits ;

4. Superheterodyne circuits.

The development of receivers along
these four lines has heen merely a re-
anement of circuit design and circuit
stabilization. This work has resulted
in some really excellent receivers and in
some cases. the ease of control has been
greatly improved over the earlier cir-
cuits of the same classes. The second
class, No. 2, we can neglect. as only one
circuit is tuned. However, by the appli-
cation of the Hogan scheme to the other
three of these types or classes of receiv-
ers, a receiver will be produced that
the least informed novice can tune with
ease. Such a receiver will contain only
a single knob for adjustment, and it
will give better results than the more

; * Generaf Radio units assembled by Golden-Leutz,
nc.

complicated sets in the hands of the
ordinary Droadcast listener.

An application, then, of this scheme
will be the most important single factor
in the future development of sets; and
it will make radio really accessible to the
average American.

Applving the Single-conirol Principle

The first step in modifying these types
of receivers to combine and unify the
tuning control, is to select the type of
mechanical arrangement to be used.
There are three general methods that
can be employed:

1. The use of a combined shaft;

2. The use of a gear arrangement;

3. The usce of a belt arrangement.

All three of these methods present
specific advantages and problems. In
Figures 3, 4, 5, 6, 9 and 12 are shown
a number of makes of multiple con-
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densers that embrace the combined shaft
principle. All four of these are of the
finest workmanship and construction,
and are being used in the newest types
of sets that are built by some of the
more forward-looking manufacturers.

The utilization of the second method
allows for the use of separate con-
densers or inductive tuning units of the
ordinary type with the familiar -“rack
and pinion” . coupling between shafts.
This scheme is shown diagrammatically
in Figure 7. With this arrangement it
is extremely important that the train of
gears fit snugly and that there be not too
much friction.

The third arrangement, which also has
its supporters, employs separate con-
densers or inductive-tuning units which
are caused to turn in unison by means of
rollers and a belt.

Fer. STABILIZER
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An idler pulley is usually used to take
up slack so that the belt will not slip
and thereby keep the units in proper
relative position to each other. This
method is shown diagrammatically in
Figure 8.

Any of these methods may be em-
ployed, but for personal preference ond
simplicity of explanation we will con-
sider only the first one.

The Single-control Regenerative Circuit

There are not many regenerative cir-
cuits that permit the application of the
principle of single-control. The one
regenerative receiver that probably stands
out as the most suitable for such use is
the Four-circuit Tuner.

In this type of receiver the two circuits
that control tuning and regeneration are
rotated in unison. Both dials are ro-

SECONDARY

14
Al

SINGLE-CONTROL ADAPTATION FOR A FOUR-CIRCUIT TUNER

Ficure 10:

The control method shown in this diagram indicates how two con-

densers C1 and C2, when mounted on the same shaft and controlled by a single
knob, can be employed in a four-circuit tuner.
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HOW THE SINGLE-CONTROL CAN BE APPLIED TO A TUNED
RADIO-FREQUENCY CIRCUIT

Ficure 11:

This diagram shows how the tuning of a two-stage, tuned radio-
frequency receiver may be reduced to a single-control.

The three condensers, C1,

C2 and C3 are mounted on the same shaft and are controlled by a single knob or dial.
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b

From a photograph made-for Pép;.n.;\n. R;\Dlo

S 1

A DOUBLE-UNIT WITH STATORS MOUNTED ON HARD RUBBER STRIPS

Figure 12: The double unit condenser* pictured above has two units, A and B.

The stator plates are mounted on two strips of hard rubber insulation; both of the

rolor sections are mounted on the same shaft. This unit may be used in the same
manner as the two unils shown tn Figures 5 and 0.

tated throughout the wavelength range at
the same rate and both should always
read the same in dial settings.

By using a double-unit condenser com-
bination in place of the usual two con-
densers, the two circuits (the stabilizer
and the secondary) may be adjusted by
a single dial. This is shown diagram-
matically in Figure 10. Cl would be
one section of the condenser and C2
would be the second section. These
would both be mounted on a single shaft
and rotated in unison.

The Single-control, Tuned Radio-
frequency Circuit

The application of the single-control
idea to the tuned radio-frequency cir-

* Hammarlund Mfg. Co.

cuit is almost as simple as its application
to the Four-circuit Tuner.

In Figure 11 are shown the primary
and secondary coils which are used to
couple two stages of amplification. Con-
nected across their secondaries are vari-
able condensers Cl, C2 and C3, in the
usual manner, except that these three
condensers have a common shaft and a
single dial as indicated by the dotted
lines and the arrows. This arrangement
is for condenser-tuned receivers.

For inductively-tuned receivers of the
tuned radio-frequency type, the general
layout or scheme might be as shown in
Figure 13. Here the common tuning
element is composed of a variable in-
ductive winding. These are shown in
the diagram as variometers at L1, 1.2
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and I.3. They are each connected in the
various stages, but they are all connected
on a single shaft as indicated by the
dotted lines and arrows, and are all
operated from a single dial.

Both of these two schemes maintain
resonance in the three tuned -circuits
over the whole wavelength range.

It is important that the elements them-
selves be exactly the same as each other
and that they have the same curve of
increase of capacity (or inductance) with
rotation. It 1s also important that all
three instruments be set in exactly the
same position. considered in degrees of
rotation. on the common shaft.

Some schemes to make up for dis-
crepancies in the exact values of the in-
struments will probably be formulated
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when production on a large scale is
contemplated. A small vernier con-
denser or inductance has been suggested.
Another method would be to make two
of the stages tune rather broadly and
leave one stage sharply tuned by such
schemes as the use of regeneration in
one stage. Some satisfactory way to
do it will be adopted. Our laboratory has
found several methods.

The Single-control Superlteterodyne

Now we come to the consideration of
adopting the single-control principle to
the superheterodyne. A few years ago,
engineers would have thought this rather
a wild dream. However, this application
of single-control has heen made by a
number of engineers.

SEC I_ rel SEC I_
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SINGLE-CONTROL APPLIED TO AN INDUCTIVELY-TUNED RECEIVER

Ficure 13: A method whereby a tuned radio-frequency receiver may be funed by
means of three variable inductances, L1, L2 and L3 mounted on the same shaft and
conirollied by a single dial.
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HOW SINGLE-CONTROL MAY BE USED IN THE “SUPER”

Ficure 14: This diagram shows how the loop tuning and the oscillator tuning in

a superheterodyne receiver may be simplified. The two condensers Cl1 and C2 of

the proper capacitics may be mounied on the same shaft and controlled by a single

dial, In this case, however, a small variable inductance unit LV should be used for
exact setiings on distant signals.

£ 4
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From a photograph made for PoruLAr Rapio
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A RECEIVER WITH ONE DIAL THAT TUNES SIX CIRCUITS

FiGure 15: This picture shows a rear view of a super-pliodyne receiver* in which
the multiple tuning unit shown in Figure 9 is used. This unil appears at A, and is
enclosed tn a metal shicld. It tunes simwdtancously the six transformers B, C, D, E,
F and G, which are connected to as many stages of radio-frequency amplification.

Stating the method generally, the two
tuning elements C1, which controls the
loop tuning, and C2, which controls the
oscillator tuning (see Figure 14) can
be arranged, by choosing the right values
of inductance in the circuit, so that they
will vary with the wavelength sub-
stantially at the same settings. This
means that they can be also connected
by the same shaft and controlled by a
single dial. Any slight variation at the
ends of the scale can he adjusted easily
by a vernier variometer or other vernier
device as indicated in the diagram at V.
One engineer has already experienced
very fine results from such a combina-
tion.t '

In summing up, we find that the
single-control idea for controlling the
more complicated, and therefore the more
sensitive and selective circuits, has a
number of great advantages and strong
points not among the least of which we
have found to he:

1. The simplest method of tuning;
2. The calibrated or “logged” dial;
3. The speediest method of tuning;
4. The most accurate method of tuning;

* Gt_)lden-Lcutz. Ine.
tJ. L. McLaughlin, Precise Mfg. Co.

5. Elimination of hody capacity;

6. Better looking sets;

7. Scts that the novice will not hold in awe;
8. Much better sales value.

The simple tuning, including the cali-
brated feature that tells the user at just
what point to set the one dial to bring
in the station wanted, is sure to be
popular. Besides, a set that a novice can
tune as readily as the experienced radio
fan is a great development,

Finally, sets that do not have so many
“little dials and knobs and gadgets” to
turn, to make squeals with, and to col-
lect dust, are sure to be more popular
with the women and the children and the
man without technical interest.

In other words, in single-control re-
ceivers we will have the first sets that
will enjoy an overwhelming popularity
with the larger public consisting of
men, women and children who want to
listen without any fuss and without
having "to study technical information
before they learn the particular tricks
of the particular make of receiver they
happen to own.

These are the reasons why the single-
control receiver is fast coming into vogue
and why it will stay.
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“Jhe MEN WHO

Sth Installment

ONE OF TIE FIRST SCIENTISTS TO EXPOUND
A PRACTICAL TUNING METHOD

Proressor MICHAEL 1. PurIin of Columbia
University, New York, is known to the engi-
neering world for his loading coil which made
long distaiice wire telephony possible. In
1894 he stated the principle of tuning or elcc-
trical resonance as applied to driving and
radiating circuits before the introduction of
radio telegraphy. His ideas with tmprovements
wcri applied soon afterwards to practical radio
work.

RADIO'S GREATEST MATHEMATICIAN

CHARLES P. StEINMETZ, who was perhaps
the world’s greatest electrical mathematician,
made distinct coniributions to radio science
through his experiments with high-frequency
currents and through his formulas basced on
these laboratory observations. Many of Stein-
mets’s calculations are the basis for some of
the most important phases of radio-telephone
engineering. .

THE CREATOR OF THE THREE-ELECTRODE
VACUUM TUBE

In 1904 Dr. Lee DE Forest began cxperi-
nmients with flames used as rectifiers of high-
frequency currents. This work was followed
i1t 1906 by the tnvention of the audion, a vacuumn
tube with three electrodes, that turned out to
be a practical radio receiving and transmitting
device, whereas its predecessor, the Fleming
“valve,” with two electrodes, had been wused
mainly for receiving. This tube with a “grid,”
the third electrode, proved also to be the most
sensitive radio detector then in existence.

4
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THE JMAN WHO JAIADE IPOSSIBLE
COMMERICAL TRANSATLANTIC
RADIO COMMUNICATION

WHEN Fessenden built his famous continu-
ous wave alternator with which he communi-
cated by radio telephone for a short distance,
E. F. W. ALEXANDERSON assisted him. Later,
in 1917, Alexanderson built a 200-kilowait
alternator which became the basis for trans-

oceanic communication of the present day.

THE “FATHER OF WIRED WIRELESS”

Major GENERAL Georce O. Squier, who had
the good fortune to be an assistant to Sir Wil-
tam Preece in his later radio experiments,
became interested in the behavior of electro-
magnetic waves that could be made to follow
wires. About 1912, General Squier developed
a system in which high-frequency waves are
guided by wires so that several of these im-
pulses may traverse a single wire at the same
instant whether the bare conductor be over or
under ground or water.

THE FOREMOST INVENTOR OF CRYSTAL
DETECTORS

In 1906 G. W, PICKARD invented o detector
of eleciromagnetic waves. It proved to be
practically as sensitive as Fessendew's liquid
detector and was more economical than Flem-
ing’s “valve” or vacuum-tube detector that was
still unperfected at that tie. Pickard used
silicon, galena and iron pyrites for his de-
tector crystals, and these are still widely used.

Genera! Lieetrie

s
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From a photograph made for PoruLa® RADIO

THIS TYPE OF FLAT-TOP ANTENNA IS THE BEST FOR ALL-ROUND USE

When tuned primary circuits are used, it is advantageous to have a parallel-wire
antenna instead of the long, single wire that has become so popular for broadcast
receplion.

HOW TO IMPROVE
Broadcast Reception

Vi: Increasing the Selecting Power of Your Receiver

This series of tuning-circuit articles was prepared by one of the most

experienced radio engineers in the world for the special benefit of the

broadcast listencr. The preceding five articles of this series include:

“The Effects That Occur in the Transmitting Station,” August, 1924:

“Helpful Hints on Tuning,” September, 1924; “Qscillations in the Re-

ceiver,” October, 1924; “Noises That Come in With the Waves,” January,
1925; “Cutting Down Spark Interference,” February, 1925.

By JOHN V.,

IN concluding the previous article*
some suggestions were given that
should have assisted in improving the
selectiveness of any single-tuned-circuit
crystal receiver, Such receivers are the
least selective of all the types that are in
large use, and consequently they need the
most improvement. It was pointed out
that to get the utmost selective power
of which a crystal receiver is capable,

"‘Cu(tin% Down Spark Interference,” in PoruLar
Rapio for February, 1925,

I.. HOGAN

one must adopt the double-tuned-circuit
arrangement, which in general is much
superior to any single-circuit arrange-
ment, :

Of course, the object for which we
are striving is the elimination (or, at
least, the reduction) of interference that

troubles us in the reception of broadcast

programs,

We have considered spark or code in-
terference most specifically, and we saw
that, although some improvement may

330"
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INCREASING THE SELECTING POWER OF YOUR RECEIVER

be expected as a result of the reduction
of the number of radio code messages
being sent on waves that lie within the
broadcasting range, we must go farther
than this to get the desired relief. The
situation will be greatly aided by the
installation and operation of higher-
powered Dbroadcasting transmitters, - for
the reasons that were explained in some
detail in the earlier article, But, it will
take time to get these stations into oper-
ation.  Meantime, we should improve
our receivers so that they will better
discriminate between the music and the
speech and the undesirable code inter-
ference. This improvement must natu-
rally be sought through increasing the
selective power of our receiving sets,

Sparks Cannot be Completely
Excluded

It is well to remember that even the
most nearly ideal radio receiver, from
the point of view of selectiveness, will
not entirely exclude interfering signals
sent out by powerful and nearby spark
transmitters. Nevertheless, most of the
radio receivers in use are of types that
can be substantially improved in their
capacity to cut out spark signals, and,

what makes the improvement of added -

value, they will at the same time become
better able to choose between the sig-
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nals of different broadcasting stations
that operate on adjacent waves. Thus,
while we are attempting to get more
satisfactory conditions for listening to
broadcast programs without interrup-
tion from ship or shore spark transmit-
ters, we will simultaneously be reducing
our troubles from “cross talk™ or dircct
program interference between broadcast-
ing stations.

‘We should consider next the way in
which two-tuned circuits may be used
with crystal receivers,

The most satisfactory arrangement is
to tune the antenna-to-ground circuit
separately and to couple it transformer-
fashion with a second tuned circuit to
which the detector is directly connected.
Such a receiver is shown in Figure 1,
in which the first or antenna-to-ground
circutt 1s shown at the left extending
from the antenna A through the primary
coil L, and the primary tuning conden-
ser C, to the ground connection G. The
size of the coil and condenser, to give
best results, will depend upon the size
of the antenna to be used. As a general
rule, the larger the antenna is, the
smaller the coil may be and the larger
the tuning condenser that may be used.

For this sort of circuit it is desirable
to use an antenna that is not too long
and which is large or has great capacity
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A CIRCUIT THAT WILL IMPROVE THE CRYSTAL RECEIVER

Ficure 1:

This hook-up with a crystal detector will give high selectivity because

of the coupled circuits and the method of tapping the secondary coil.



332

through its umbrella-rib or parallel wire
formation. If you have a single tall flag-
pole or similar support, an umbrella an-
tenna constructed on it is very effective.
The individual wires should not be over
75 or 100 feet long, and all of them should
be of the same length, including the down-
lead to the receiver. If you have available
two masts or points of support you will
get good results from four parallel wires,
each of which should be not more than
50 or 60 fecet long, and hung at least
three feet apart between spreaders.

The Primary Coil and Condenser

With a fair-sized antenna of the sort
just described, the primary condenser C,
may be of .0005 or even of .00l mfd.
capacity, and the coil L, may be chosen
by trial so that the broadcasting waves
come at intervals that spread well over
the scale of the condenser. A good coil
to begin with would have 100 turns of
No. 22 DCC copper wire wound on a .
tube three and a half or four inches in
diameter. If the antenna is of fairly
high capacity, it may be found that the

long-wave broadcasters “tune in”.too far .

down the condenser scale.” If, for in-.
stance, WEAF (610 kc or 492 meters)
tunes at less than 70 or 80 divisions on
a 100-part scale, it is an indication that

the number of turns on the coil may be .

reduced to advantage. The same indi-
cation may, of course, be obtained by
noting the tuning point of any of the
lower-frequency (longer-wave) stations
such as KSD, KYW, WNYC, WCX or
WIP. What is sought is to make the

coil of such size that the lower frequen-’

cies tune at the maximum-capacity end of
the condenser scale, because then the tun-
ing adjustment will be most effective over

a large part of broadcast wavelengths.’

If the coil L, has too few turns for
the antenna you are using, or, in other
words, if the antenna is too small for
the coil, you have the option of adding
more wires to the antenna (it is not so
good to increase its length) or of in-
creasing the coil.

"gether by a short piece of wire.

POPULAR RADIO

As a gencral rule, it is better to en-
large the antenna than to use more than
100 turns on the coil. You can, of
course, tell whether the coil or the an-
tenna is too small, because the medium-
wave stations such as WJY, WGY or
WIT will tune at the high-capacity end
of the condenser scale instead of near the
middle. Thus, if you cannot reach the
longer-wave stations on your condenser
dial, you will have to add turns to your
coil or clse increase the size of the an-
tenna. Sometimes the use of a larger
tuning condenser will do the trick. How-
ever, because the effective capacity of the
whole circuit is limited by the capacity

of the antenna, this does not help-as .

dlreclly as an increase in the coil would.

« The Secondary Circuit

The tuned secondary circuit consists

of the secondary coil L, and the second-

ary tunmg condenser C

This i 1s a_simplé closed circyit the tun—.' :

mg range of _which depends almost en- .
t1re1y upon the :size of the c01l and the - -
Forty turns of No. 22 DCC-:

condenser
on a three and a half- inch tube as the
coxl w1ll ordmarlly work quijte well in

connectlon with a varxable condenset of -
In 'making - _.
this coil you should tap it-at the tenth, -~ .
twenheth‘(mldpomt) and thirtieth turns

0005 mfd maximum for C,.

so that the detector connection may be
attached, as will be descrﬂ)ed later. It

. may be that your present receiver con-

tains the parts necessary for this second-
ary circuit™ Some sets have a coil and
a variable Condenser in series with it for
tumng the antenna circuit; and, if yours
is one of these you need on]y connect the
“antenna dnd ground bmdmg posts to-
Then,
if the detector is connected across the
coil within®the set, your outfit will be
like the secondary circuit of Figure 1,
except that the lead from the detector will
be connected to the left-hand end of the
secondary coil instead of to the tap X.
Of course, your antenna and ground
are to be disconnected from the set and

-~
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Signal Corps, U. S. A,

THE UMBRELLA ANTENNA HAS NO DIRECTIONAIL EFFECT

This type of aerial has a large electrostatic capacity on accomnt of its numerons

wires. The individual wires should be not more than 100 feet, and all of them

should be as near the same length as possible. The down-lead should not be longer
than the anlenna wires.

connected to a separately tuned primary
coil and condenser as described in the
preceding ‘paragraphs,

How to Connect the Detector

The detector circuit of Figure 1 con-
sists simply of the crystal detector itself,

at D, an accumulating condenser of .001
or .002 mid. (the size of this condenser
is not particularly important) and the
headphones.

The detector is not connected across
the entire secondary coil, but instead its
upper lead-wire runs to a tap on that
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coil as indicated at X. Ordinarily about
half-way down the coil there will be the
best average position for this tap, but, if
still greater selectivity is desired in tun-
ing to strong signals, less than half the
turns may be included between X and
the right-hand end of the coil leading to
C,. The greater the number of turns you
place between X and the right-hand end,
the louder the signals may be, but you
will obtain less selectivity. Under some
conditions the use of the midpoint tap
will give not only greater selective power,
but also louder signals than a position
for X including more turns in the branch
circuit containing the detector.  This,
however, is a matter that must be deter-
mined by trial under your particular
working conditions.

POPULAR RADIO

The only factor that remains to be con-
sidered is the coupling between the pri-
mary and secondary coils, which is indi-
cated by the double-ended arrow marked
K. This shows that the coils are in-
tended to be relatively movable along the
linc of their commen axis; you may fix
L, in position and arrange L, so that you
may slide it back and forth. It should
be possible to move the coils together
into the abutting or end-to-end position,
or to separate them so that two or three
inches of free space will separate their
nearer ends. It is not necessary to make
one coil slide within the other, as has
been done in many old designs of couplers.
Ordinarily the circait will show very poor
selective qualities with the coils in this
position.
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CONDENSER SCALE
TUNING CHART FOR A SIMPLE-COUPLED RECEIVER
Ficure 2: The scttings for auy station may be found from this curve. Far in-

stance: WIZ at 660 kilocycles (455 meters) will tune at 39 on the primary and at
58 on the secondary. 1t is most convenient to plot these curves in kilocycles, as
they are expressed in fens.
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A SIMPLE VACUUM-TUBE HOOK-UP

Ficure 3: This is a type of selective circuit that employs tuned antenna and scc-
ondary circuits. 1f a WD-11 or WD-12 tube is used, the “A” battery need be only
a single dry-cell and the “B” battery a small 22V5-volt block.

How to Adjust the Recciver

Having set up the circuit in accord-
ance with the above suggestions, you will
find it rather different in hehavior from
(and far superior to) the usual crystal
receiver. To learn to use this improved
receiver, it is well to begin with the two
coils abutting and at a time when you are
certain that several broadcasting stations
in your neighborhood are transmitting.
Also, you will need a test buzzer to make
sure that your crystal is adjusted to a
sensitive point. With the ordinary crystal
set you will hear something as soon as
you start to adjust your detector, and,
thereafter, tuning adjustments will merely
improve or hinder matters a little. With
this outfit you should hear nothing un-
less your crystal is in sensitive condition
and both your tuning condensers are prop-
erly set.

Therefore, begin by making vour crys-

. tal respond strongly to the test buzzer,

and slide the two coils close together.
Listen in the headphones carefully, set
the antenna or primary tuning condenser
at 100 and then swing the secondary con-
denser slowly back and forth hetween,
say, 60 and 100. If you hear nothing.
set the primary condenser at 95 and
search again with the secondary conden-
ser. Continue to reduce the primary
condenser in five scale-reading steps and

swing the secondary condenser more
widely through its scale as the primary
setting becomes smaller. 1f your set is
working and if there is any station that
is transmitting within your range, you
should “pick it up” without difficulty.
Once you hear a station, find the best
positions for both condensers and write
them down. Try to get similar records
for a number of stations throughout the
wavelength range that your set covers.
It may help you the first time you at-
tempt to pick up these stations if you
connect the detector across the entire
secondary coil. If vou have to do so,
you should then tune for the same sta-
tions again and record the tuning set-
tings when the midpoint tap X is used.
You will be surprised by the improve-
ment in tuning sharpness that the use
of this X tap produces.

The Effect of Reducing Coupling

Having prepared a list of stations and
their best tuning settings as above, mark
it “K maximum” (indicating that it ap-
plies when the coils are as close together
as possible —ie., with the maximum
coupling) and then go through the
process again with the ends of the two
coils one inch apart. This will shift the
tuning positions on both condensers
somewhat, but the earlier records shouid
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THE TEST BUZZER ARRANGEMENT

An old electric door bell will perform the ncces-
sary work if the clapper is cut off and wired
up, as shown above. When the buzzer is oper-
ated, an eleciromaygnetic ficld around the pig-
tail will affect the recciving circunl; this affect
will be heard 1 the headphones if the crvstal
detector 15 properly adpusted.

be of considerable help to you in locating
the stations under this new condition of
looser coupling.

You will observe that the tuning will
have sharpened up a good deal, and the
signals. in some cases may be a little
weaker. Make a list of the settings for
the several stations with “K one inch,”
for future reference. 1f this separation
of the coils gives you adequatc freedom
from interference, you need experiment
no further. You may find it worth
while, nevertheless, to try a coupling
distance of two inches or even more,
and to reduce the number of turns in
the detector portion of the secondary
coil.

For your antenna and detector you
will find some coupling and X tap
position that give the best all around
results; and that is where you should
conclude your tests. 1f you “log” the
tuning settings for a number of stations
under these conditions you can draw a
tuning curve such as is shown in Figure
2, which will be of great assistance to
you in locating the adjustments for other
stations of which you know the wave-

frequencies or wavelengths.

Using Coupled Circuits with Vacuwm
Tubes

You will sce at once tnat the fore-
going instructions for operating a two-
tuned-circuit receiver apply when you
have built up the secondary circuit with
a coil such as that described or when you
are using the circuit of your old receiver
as a secondary. You may have to usc
some ingenuity in mounting the antenna-
circuit coil if you have utilized the old
receiver, but this should present no real
difficulty if you remember that it is to
be arranged next to the secondary coil
and with a common center line or axis.

It is perhaps not so obvious that the
same general arrangement may be used
with a simple or non -regenerative
vacuum-tube detector. The vacuum tube
is two or three times as sensitive as the
crystal, and requires no adjustment of
contact points; consequently its use is
often well worth while, even though it
1s more expensive and requires two sets
of batteries.

Figure 3 shows a very simple single-
tube receiver circuit corresponding to
Figure 1 except for the change in the
detector. The tap X has been left out,
because the vacuum tube ordinarily does
not affect sharpness of tuning in the
secondary circuit as much as the crystal
does; thus it becomes possible to con-
nect its grid-filament circuit across the
entire coil without much if any loss.

How to Simplify the Tuning
Adjustments

The principle of tuning and loosely
coupling the antenna circuit may be
applied to practically any receiver from
the simplest crystal set, such as that de-
scribed, to the most complicated super-
heterodyne. In most cases the change
is well worth while, because of the free-
dom from spark interference and cross-
talk that it gives, even though, as ordi-
narily applied, it requires the tuning of
an additional condenser. With the large
number of broadcasting stations now in
operation, and with the coming of higher
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powered transmitters, increased selectivity
is particularly valuable,

It is {easible, moreover, to tune the
antenna. circuit at the same time and
with the same motion that tunes the
secondary or closed circuit by using
equalized and simultaneously variable.
double condensers. That invention (which
I described some ten or twelve vears ago
m connection with commercial radio re-
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ceivers) provides the ease of tuning that
is characteristic of single circuits and
besides the high selectivity of multiple-
tuned circuits.

In the forthcoming articles of this
series | will explain the application of
single-control tuning to Dbroadcast re-
ceivers of several tvpes in conjunction
with the disctuissions of how to avoid
various types of station interference.

T7/e Radio Grouch

Tue complaint is now made that free broadcasting is killing the theater.

The death radio!

THEY cannot raise money for broadeasting by taxing my patience. My
solution to the problem would be to charge saxophonists a dollar a. toot.

WiITH the movies taking me out at night and the radio keeping me at
home. I am always of two minds: And T don't need either of them much.

It's a long time hetween thinks.

I RECENTLY saw a headline, “Explorer MacMillan Breaks Radio Record.”
Yes. they're making the things more like phonographs every day.

Miss Borl, the opera singer, says she was scared when she faced the

microphone for the Arst ti_me.
aiiment called “offstage fright.”

Introducing to the profession a hrand new

A Jovy-KILLING professor foresees the time when “laughter, like alcohol,

will have no place in America.”

This sounds like the dark-brown pes-

simism of one who has just heen listening in on a humorous mnnologue.

MAaNY a man who tries to sell himself to his unseen andience onty suc-

ceeds in giving himself away.

—HowARrRp BRrRUBAKER
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FOUR RADIO WRINKLES

PUT YOUR TUBES WHERE THEY WORK BEST

By changing your tubes around in the sockets, you will often find some
that work better as detectors and others as amplifiers. To avoid mistakes,
unscrew twoe tubes at a Hine as shown above and interchange them wathout

letting them out of yowr hands,

L
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KEEP YOUR RHEO-
STAT SCREW-
CONTACTS
TIGHT

Many vrattles n a
loudspeaker can be
traced to poor con-
nections in a rheostat.
When possible, unmount
your rheostats and tight-
en the screws that hold
the terminals—as demon-
strated in the picture at
the left.



BEND UPWARD YOUK
SOCKET PRONGS
OCCASIONALLY

Removing and replacing
3 tubes gradually weakens

the tension of the socket
prongs against the tube legs,
By bending the prongs up-
ward with a screw-driver, as
shown in the picture af the
right, you will prevent cur-
rent losses that cut down
the range of your recetver,

-
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WATCH FOR “SHORTS” IN YOUR VARIABLE CONDENSERS

It is @ wise precantion to test the plates of vour variable condensers in the mauner
shown in the picture. Atigch a battery in series with a volimeter, and stator and
rotor plates; then rotate the condenser dial very gradually. Watch the meter needle.
Should it deflect, you zwill know that vour condenser plates are making contact at

the point indicated by the condenser dial.
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TUNING THE TRIRDYN

The two controls conveniently placed allow for easy tuning. The small knob in the
ceiicr of the panel conirols regeneration and seldom has to be reset.

HOW TO GET THE MOST OUT OF
YoUR READY-MADE RECEIVER

No. 4: TueE CrosLEY TRIRDYN

T his .fet'le.f of articles explains the theory operation, equip-
ment and care of .ftandard recewmg sets

This series does not mdorse the product of any manufacturer or make

comparisons between receivers.

The sets already described include: No. 1,

the Eagle Neutrodyne ‘No. 2, the Radiola Superheterodyne; No. 3, the
. Melco Supreme Receiver.

By S. GORDON TAYLOR

HE Trirdyn is a receiver that is
especially designed for economy in
first cost and in upkeep. The circuit of
this set is so arranged that three vacuum
tubes perform the function of five, thus
saving the cost of two tubes and greatly
reducing the battery current consumption.
This saving in tubes is accomplished
through the use of both the regenerative
and reflex principles.
In Figure 2 you will notice that the

antenna binding post 1 is connected to
one end of the coil L1 while the other
end of this coil goes to the ground con-
nection. Thus the radic energy, which
is intercepted by the antenna, passes
through coil L1 and thence to the
ground. The energy from the antenna
does not pass directly through the entire
receiver, but only through this one coil.
However, coil L2 is within the magnetic
field of coil L1, and by induction, a cur-

340
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rent flow is set up in L2. This induced
current in L2 makes the first vacuum
tube function through the connection to
the grid (the zig-zag line of VTI).

By the action within a vacuum tube a
small amount of energy in the grid cir-
cuit is amplified so that the plate-circuit
current becomes much greater. The tube
itself cannot supply this additional cur-
rent, but it does control the flow of cur-
rent from a high-voltage battery that is
called the “B” battery. The supply of
current to the grid circuit of VT1 is there-
fore amplified, the amplified current flow-
ing from the 90-volt “B" battery, through
the primary of AFT2 and coil L3, to the
plate of the tube.

As L4 is in inductive relation to L3,
it has a current set up in it, which pro-
vides the input energy for VT2. By
this somewhat indirect method the input
energy to VT2 is much greater than the

341

energy obtained from the antenna, be-
cause VT1 amplifies this current. VCI1
and- VC2 are put in the set so that the
circuits may be tuned to resonance with
the frequency (or wavelength) of a
transmitting station, and thus prevent
interference from other stations. VT2
is the detector tube, and the grid-con-
denser and grid-leak shown at Cl and
R3 ‘are provided to facilitate the de-
tecting action of this tube.

Before the energy from an incoming
wave reaches the detector tube, it is a
high-frequency alternating current with
a frequency from 500,000 to 1,500,000
cycles (alternations a second). What
this frequency is depends upon the fre-
quency of the transmitter -to which the
receiver is tuned. These frequencies are
far above the band of audible frequen-
cies. However, the detector’s function
is to change this high-frequency alter-

T Y

From a raotograph made for PopuLaR Rapro

FRONT VIEW OF THE SET

Ficure 1:

The symbols used are the same as those used in Figure 2, except that

i this case they indicate the dials and knobs which control the instruments vepre-

sented by the symbols.

The only varigtion is i the case of the knob ¥V, which is

provided for the purpose of warying the coupling between coils L4 and L5.



342 POPULAR RADIO

£ - |

rd

L,g nrz%% ‘}*""I"" &5 e
R
_H_l | L (

nating current into a somewhat different
form so that it becomes capable of
operating the electrical mechanism of a
headphone or loudspeaker—instruments
that convert electrical energy into sound
energy. \When headphones are con-
nected into the plate circuit of a detector
tube, the received signals hecome audible,
although, of course, comparatively weak.

By a process known as regeneration,
energy is transferred from the plate cir-
cuit of the detector back to the grid
circuit of the same tube and through the
tube again; in this way the volume of the
signals is built up through the amplify-
ing action of the vacuum tube.

In the Trirdyn receiver this is done
by means of coil L5, in the detector
plate circuit, which is placed in inductive
relation to coil 1.4 of the grid circuit.
This energy is passed through the de-

tector tube over and over again, within
practical limits. The amount of “feed-
hack™ 1s regulated by varying the coup-
ling between the coils L4 and L5.

Coupling that is too close permits too
much energy to feed back which causes
oscillation (a condition which evidences
itself by distortion, noise and whistling
in the loudspeaker or headphones). On
the other hand, if the coupling between
I.4 and L5 is too loose. there will he
little “feed back” or regenerative action.
Proper adjustment of the coil L5, that
is accomplished by moviug the knob Y
in Figure 1 in or out. gives a good de-
gree of amplification. Through this
process the detector tube hecomes equiv-
alent to two tubes—a detector and an
amplifier.

The use of the regenerative principle
not only increases the volume of signals
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HOOK-UP OF TRIRDYN RECEIVER

Ficure 2: This is @ schematic wiring diagram of the receiver. The symbols shown
for the wvarious instruments correspond with those shown in the illustrations.
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(audio-amplification) but also makes the
receiver much more sensitive, and per-
mits greater distances to be covered. In
this latter respect regeneration also pro-
duces radio-frequency amplification.

Regeneration. therefore, provides some-
what the same advantage as two extra
tubes—one an audio amplifier and the
other a radio-frequency amplifier.

Instead of connecting headphones in
the plate circuit of the detector tube,
the primary of an audio-frequency
transformer is connected there. This is
an instrument used to provide coupling
between the detector and audio-amplifier
tube and to step up the voltage of the
detector output circuit, thus contributing
to the amplification.

In the case of the Trirdyn the pri-
mary of the transformer is shown at P
of AFT1 in Figure 2. By induction the
energy is transferred to the secondary S

Ot 0}

!

LS
of this transformer and is then im-
pressed on the grid of the first audio-
amplifier tube VT1. Thus VTI, which
serves as a radio-frequency amplifier
before detection, is also made to serve
as an audio-frequency amplifier after
detection. This is the reflex principle
that dispenses with one more tube in
this receiver.

From the plate of VT1 the audio-
frequency current flows through the coil
L3 to the jack J and at this point the
headphones may be inserted if desired.
If the headphones are not inserted in
the jack, however, the middle arm of the
jack makes contact with the top arm and
the current flows o2 and through the
primary of the second audio-frequency
transformer AFT2. The voltage induced
in the secondary S is then impressed
on the grid of the last tube VT3, where
further audio amplification occurs. The
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loudspeaker is connected to the binding
posts marked LS and the output of VT3
passes through the loudspeaker mechan-
ism, and audible signals of good loud-
speaker volume are produced.

Figure 11 shows a schematic arrange-
ment of this tube-saving circuit in which
the radio-frequency unit and the detector
unit do double duty. TFigure 10 shows a
schematic layout of a similar circuit
where each function is performed by a
separate unit. This provides a good
“picture” of the reflex and regenerative
principles.

The Trirdyn receiver is constructed
with simplicity and economy for a goal,
which you can readily see in FFigures 1
and 4 where the “works” are shown
when removed from the cabinet. The
batteries, antenna, ground and loud-
speaker are connected to the binding
posts on the sub-panel at the rear of the
receiver. The leads for these connec-
tions enter the receiver through holes in
the back of the cabinet through which
scheme no wires are visible at the front
of the receiver—not even the usual loud-
speaker cord.

The coils of the Trirdyn are specially
wound and are of the so-called “pan-
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cake” or “spider-web” type. Coils LI
and 1.2 are wound on a single form, and
L3 and 14 on another one. L5 is on
a form by itself. It is mounted with
its plane parallel to that of L3 and L4,
andis so arranged that it may be moved
toward or away from L3 and L4. In
this manner the necessary variation of
coupling to control regeneration is ac-
complished as explained above.

The rheostats R1 and R2 are used to
control the current flow from the “A”
battery through the filaments of the
vacuum tubes. R1 controls the filaments
of VT1 and VT3, while R2 controls that
of VT2. The battery switch S turns off
the receiver by disconnecting it from the
batteries. The rheostats do not need to
be turned oft.

The Trirdyn receiver is designed pri-
marily for use with an outdoor antenna.
It can also be used with an indoor an-
tenna, but reduced volume and sensitiv-
ity will result.

A single-wire antenna from 75 to 150
feet in length will give excellent results
but length will depend very largely on a
particular set of conditions. An antenna
of 100 feet or more in length used with
many receivers tends to broaden tuning

) @
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THE REAR VIEW OF THE RECEIVER

Ficure 3:

As the sét looks when removed from its cabinet.

By comparing this

tliustration and its symbols with Figure 2 you will have a good idea of the function
of ecach of the parts of the receiver.
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AS SEEN FROM ABOVE

FiGure 4: The top view of the recciver that shows the actual location of the instru-
ments and arrangeurent of the interior.

to the extent that a powerful local sta-
tion will be heard even when the receiver
is tuned to the wavelength of another
station. In the Trirdyn this is overcome
hy two connections for the antenna.
Ordinarily the antenna binding post 1 is
used. With it volume and distance will
be best.

However, if there is interference from
local stations, the antenna can be shifted
over to binding post 2. Tuning will then

Dbe sharpened so that-cven distant stations

may be heard without interference from
local stations. This advantage is ob-

“tained because, by attaching the antenna

to binding post 2, condenser C3 is put
in series with the antenna. This change
in the circuit has the same effect as re-
ducing the length of the antenna. If
you use a short outdoor or indoor an-
tenna, attach it to binding post 1.

A suggested layout for an outdoor an-

tenna is given in Figure 5. In this dia-
gram the end of the antenna is shown
fastened to a support erected on a root
so as to give the antenna a greater aver-

age height. In such a case the lead-in
may be brought down parallel with the.
wall of the house, hut not nearer than
six inches and prefcrably two or three
feet from the wall. The length of the
antenna is measured from the insulator
at the far cnd to the point where the
lead-in is taken off. In the antenna
illustrated in Figure 5, the length would
be measured from one insulator to the
other.

The binding post G at the back of the
receiver is to be connected to the ground.
The ground connection may be made
satisfactorily to any metal connection
with the earth. A cold-water pipe serves
this purpose as well as anything, because
it runs through the ground before en-
tering the house. A steam radiator and
a hot-water pipe are usually good also,
as these connect to the cold-water pipe
line at the boiler. If nothing like these
are available, bury a quantity of heavy
copper wire in moist ground, or drive
an iron pipe about six feet into the
ground.
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Although the chance that lightning
will strike the antenna is remote, it is
nevertheless advisable to play safe by in-
stalling a lightning arrester, which costs
about $1.00. By means of the arrester
the lightning, if it should happen. to
strike the antenna will pass through the
arrester down to the ground without
touching the receiver. An arrester is
shown in Figure 5.

Any standard, hard vacuum tube may
be used in this receiver, providing the
proper “A” battery is used in conjunc-
tion with it. Best results will be ob-
tained with UV-201-a or C-301-a tubes
because they give greater -efficiency and
considerably greater volume than dry-cell
tubes. These tubes operate on a storage
“A” battery.

WD-12 or C-12 tubes may also be
used with this set as the sockets in it
are standard. If UV-199 or C-299 tubes
are used, however, it will be necessary

APPROXIMATE LIFE OF “B” BATTERIES

WITH THE TRIRDYN RECEIVER

“C"” Battery “B" Battery Voltage
Voltage 6714 Volts 90 Volts
None l- 95 1
TV R 1.44
o _3 B 5.53 B 2.21
- 414 10.84 o 3-.06

THE COMPARATIVE LIFE OF
“B"” BATTERIES

The life of the “B” batteries is shortest with
no “C” battery when 90 volts is used. Using
the same "“B” battery woltage, but connecting
the 4%5-volt “C” battery increases the “B” bai-
tery life over three times. Or if only 67%
volts of “B” battery is wused without a “C”

battery the “B” battery life will be- almost

double that when 90 volts is used without the
“C” battery. These figures do not take into
account the deterioration of the battery when
not in use but they give a good idea of the
cconomy of using as low “B” battery voltage,
and as high “C” battery wvoltage, as will still
permit proper volume of signals. The life of
the “B” battery when 90 volts is used without
a “C” battery should be approximately four
months, if the receiver is used an average of
- ‘two hours a day.

to use adapters to furnish the proper
connections between these tubes and the
standard sockets. These adapters can
be purchased in any radio store for a
small sum. They are slipped into the
sockets before the tubes are inserted.

After the receiver is in operation, and
a broadcasting station is tuned in, you
should shift the tubes around from one
socket to another until each of the three
tubes has been tried in each of the sock-
ets. You will sometimes find that one
tube will work better in one socket than
in another, and by changing tubes around
in this manner you will discover the best
combination. It is understood, of course,
that the three tubes must all be of the
same type, for, it is impossible to use
one UV-201-a in the first socket, a UV-
199 in another, and so on. However,
there is no objection to using UV-201-a
with C-301-a tubes.

Three types of batteries are used in
this set. They are called the “A,” “B”
and “C” batteries.

Assuming that UV-201-a or C-301-a
tubes are used in the receiver, the “A”
battery must be a 6-volt storage type
with a rated capacity of from 75 to 150
ampere hours. Lower capacity batteries
such as the 75 ampere-hour type, which
are low in cost, are quite suitable for
this receiver because the current con-
sumption of the tubes used is low.

An important storage-battery acces-
sory is a hydrometer—which is much like
a fountain pen filler except that it is
considerably larger and contains a small
float that has a graduated scale on it.

To test the condition of charge of the
battery, you insert the nozzle of the
hydrometer through one of the holes at
the top of the battery and into the lLiquid
within. By squeezing the hydrometer
bulb and then releasing it, some of the
battery liquid will be drawn up into the
glass tube. The graduated scale inside
the hydrometer tube will then be found
to float. If the battery is fully charged,
the scale marking on a level with the
top of the liquid should be approximate-

L
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HOW TO INSTALL THE ANTENNA

Ficure 5 This is a suggested awienna arrangement for use with this receiver,

The antenna showld be kept as clear from trees and surrounding buildings as pos-

sible. I necessary the antenna may be supporicd between two poles on the roof,

preferably not less than ten feet above the voof. In such a case arvangenment should
be made to hold the lcad-in at least three fect out from the wall,

Iy 1,285. A fully-discharged battery will
give a reading of about 1,150. The Dbat-
tery should never be allowed to run
down to the point where it is fully dis-
charged. When the hydrometer read-
ing is down near 1,200, you should
charge your bhattery. Try to keep it
charged enough so that the hydrometer
will register between 1.200 and 1,285.
1f this is done the life of a good bat-
tery should be several years.

The battery may he taken to a local
battery charging station to be recharged,
hut the most practical plan is to do the
charging at home, if the house is sup-
plied with electric lighting current.
\Where the lighting current is alternating
(AC) it will be necessary to purchase
a standard charger, an instrument which
rectifies the alternating current and steps
it down to the proper voltage. The
method of connecting this rectifier with
the house current and the storage bhattery
is explained in Figure 6.

If the house lighting current is direct
(DC), however, it is only necessary to
use a sufficient charging resistance. Such

a resistance may be purchased, or a bank
of clectric lamps may be used as shown
on page 269 of the March, 1925, issue
of PorurLar Rapio.

The liquid in the storage battery is a
strong solution of sulphuric acid and
water. Precautions should therefore be
taken to prevent it from spilling on rugs.
floors or furniture. A good plan is to
stand the battery on a small rubber mat
to protect the floor. If any of the
clectrolyte, as the battery fluid is called.
should spill, it will fall on the rubber
mat which it cannot injure.. Witli ‘the
exercise of a little care there is little
likelihood of damage to anything from
the battery. :

When UV-199 or C-299 tubes arc
used. a storage battery is unnecessary.
Ordinary No. 6 dry-cells, like those
made for operating doorbells, are used
for these types of tubes. The 199 or
299 tube requires a battery voltage of
414, and inasmuch as the voltage of a
dry-cell is 174, it is necessary to con-
nect three such cells in series as shown
in Figure 8 The estimated life of the
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three cells is from two to three months
when the receiver is used an average of
.two hours a day. If it is used more
than this, the battery life will naturally
be shorter, and longer, of course, if used
for a shorter period daily.

When you use 115-volt tubes like the
WD-12 or C-12, you should use three
dry-cells, which should be connected in
parallel as shown in Figure 9. This
battery hook-up will provide a total of
only 1% volts, but its capacity will be
much greater than a single dry-cell of
14 wvolts. The three cells last much
more than three times as long as a single
cell and are therefore imore economical.

A battery charger or charging re-
sistance is unnecessary when you use
dry-cells.

The “B” batteries used in this receiver
are of the same type and voltage regard-
less of the type of tubes that are
selected. Use two large size 45-volt bat-
teries, connected in series to provide a
total of 90 volts. . Storage “B” batteries
may be used with equally good results.

You may find that 6734 volts will give
as good results as 90 volts, especially
if you use WD-12 or C-12 tubes. With
these tubes it is better to use only 6714
volts, for the smaller the voltage, the
longer will be the life of the “B” bat-
teries.

The life of the “B” batteries is ap-

c+
S0+ c- A-

proximately the same whether dry-cell
or storage-battery tubes are used. The
life of the batteries is governed by the
amount of voltage in the tube circuit
and by the average number of hours a
day that the receiver is in use. The
table on page 346 will show the approxi-
mate comparative life of “B” batteries
under various conditions. These figures
apply to such batteries as the Eveready
No. 767 or the Burgess No. 2,306.

A “C” battery is not absolutely es-
sential, but as a rule the tone quality
and often the volume of a receiver
can be much improved with this kind of
battery. Besides, putting a “C” bat-
tery in the tube circuit materially length
ens the life of the “B” batteries as
shown in the table above. If you decide
to use a “C” battery, cut the small wire
loop that sticks up just behind the bind-
ing post panel between the C and A
(minus) binding posts, and separate the
ends of these wires so that they cannot
touch. Then connect the “C” battery as
shown in Figure 6,

The small dry-cell type of “C” bat-
tery that is much like a “B” battery but
which is smaller and has only three con-
nections on the top, is the most suitable
for the Trirdyn receiver. This “C” bat-

.tery_has a maximum voltage of 414.

The best voltage for this receiver may

‘be determined by experiment. The posi-

A+ 2 ANT 1 224+
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HOW THE BATTERIES ARE CONNECTED TO THE RECEIVER

Fi1GURe 6: The hook-up of the batteries and accessories is shown above. This dia-

gram shows the connections when a storage battery is used for the “A” battery.

If dry-cell tubes are used the storage battery must be replaced with dry-celis,
connections for whick are shoum in Figures 8 and 9.

L 3
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THE WAY TO CONNECT THE BATTERY CHARGER

FIGURe 7: When a storage battery is used, a charger becomes a greal convenience.
Here the connections for the battery and charger are shown with a convenient
switching arrangement. To put the battery “on charge” the swiich is thrown to
the lower position and the charger input leads are plugged into the house lighting
circuit. To connect the battery to the receiver the swilch is throum up.

tive (plus) tap 1s connected to the A
(minus) binding post of the receiver
and the minus 4}4-volt tap to the C
binding post. While the receiver is in
operation, shift the connection coming
from the C binding post to the minus
3-volt tap. If the set works better on
this post leave it there permanently,
otherwise put it back on the 4l4-volt
tap.

The life of the “C” battery will be
longer than that of either the “A” or
“B” batteries. The “C” battery lasts
approximately for a year.

A simple way to test the condition of
the “C” battery is to place the tongue
across two of the taps. If current flows,
as indicated by a salty taste, it is a sign
that the battery still has life. When you
get no “taste’” at the battery terminals,
you will know your battery is dead.

Your best results with a “C” battery
will be most likely attained through the
use of the 3-volt tap when you have
6-volt tubes, and the 414-volt tap when
you use dry-cell tubes.

First connect the batteries, antenna,

ground and loudspeaker as shown in
Figure 6. Before connecting the “C”
battery, however, be sure to cut the
small loop of wire that sticks out be-
tween the C and A (minus) binding
posts. This wire is indicated in Figure 1
by the dotted line. The antenna should
be connected to binding post 1 for the
first trial.

You will notice that the small con-
denser Cl1 is equipped with two clips.
These are for the grid-leak R3. A grid-
leak does not come with the Trirdyn
receiver and in some cases it is not
needed. Frequently, however, much bet-
ter results are obtained by making use
of a 2 megohm leak for R3. Such a
leak can be purchased at any radio store
for 50 cents.

Before inserting the vacuum tubes in
their sockets, make sure that the two
rheostat knobs are turned as far as pos-
sible in an anti-clockwise direction. It
is also advisable at th's stage to discon-
nect the wires to the “B” batterv which
come from the B 22% and the B 90 bind-
ing posts. Then insert the tubes, pull out
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A SERIES HOOK-UP

Ficure 8: When UV-199 or C-299 tubes are
wused three dry-cells connected in servies are
employved for the “A” battery in place of the
storage battery shown in Figure 6. These are
the ordinary 1V4-volt batteries and the proper
connections for them are shown above.

switch S and turn the rheostat knobs
about halfway in a clockwise direction.
If the tubes light up, it is an indication
that the “A” battery conncctions are cor~
rect. The “B” battery can now be recon-
nected. If the tubes fail to light, how-
ever, it is a sign that the battery connec-
tions are wrong or possibly that there is a
bent contact in the base of one of the tube
sockets that prevents one of the tubes
from lighting. Check up the battery con-
nections and make sure that the tubes
are making good contact with the four
springs inside the sockets.

Assuming that all connections are prop-
erly made, pull out the battery switch-
knob S and turn the rheostats on half-
way. The receiver is now ready for
operation. The coupling knob Y should
be pulled out about halfway and the
dial VC1 should be set at abhout 40.
Then rotate dial VC2 slowly until a sta-
tion or a whistle is heard. If the set
whistles, readjust VC1 and VC2 until
the whistle is at its lowest pitch. Then
push the knob Y in until the whistle
disappears. The signal that causes the
whistle should then be heard clearly.
Once a signal from a broadcasting sta-
tion is heard readjust the rheostat knobs
R1 and R2 until the volume of the loud-
speaker is at its hest. Then slightly
readjust the dials VC! and VC2 and
the knob Y.

If nothing is heard as you adjust VC2

when VC1 is set at 40, move VC1 to 50
and repeat the adjustments. Continue
to tune by trying dials VC2 and VC1
at different settings. If there are any
broadcasting stations operating at the
time within the range of the receiver,
they will be heard when you reach some
point on the dials. If you find that
several stations are operating and more
than one can be heard at a time, change
the antenna connection from binding
post 1 to binding post 2. This will allow
for greater selectivity.

A little practice will soon give you the
knack of tuning. After you become
more familiar with the operation of the
set, try varying the voltage of the “B”
and “C” batteries as explained in this
article under the heading “The Batteries
That Are Required.” Through these
try-outs you will find the battery com-
bination that gives the greatest volume
with good tone quality.

Adjust the rheostats so that the fila-
ments are lighted as dimly as possible
and yet not so low that they prevent
good volume.

To turn the receiver off, push in the
Rnob of switch S. This movement
breaks the battery circuits automatically.
The rheostats then remain unchanged
and need not be readjusted the next
time you use the set.

\When you tune in a broadcasting sta-

tion with the best volume, make a note
of the settings of dials VCI and VC2.

A— A+

A PARALLEL HOOK-UP
Figvre 9: Here are the proper connections
for the dry-cells that are used instead of the
storage battery in Fignre 6, when WD-12 tubes
are employed.

I
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HOW THE ORDINARY RECEIVER WORKS

Figure 10: The schematic arrangement of the units in gn ordinary receiver using
both radio and audio-frequency amplification is shown above. In this case each
unit ts distinct from the others.
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HOW THE REFLEX ARRANGEMENT OPERATES

Fi1Gure 11:  This diagram shows a receiver such as that in Figure 1, but in this hook-up
two of the units do double duty. The first tube serves for both radio-frequency
and audio-frequency amplification and the detector tube also serves as an amplifier.

When you want to pick up this station
again, all you need do is to set the dials
at the positions indicated by your nota-
tions. But, you must use the same an-
tenna connected to the same binding post
as when the station was first tuned in.
Different adjustments of the knob Y
tend to change slightly the setting of dial
VC2. In tuning in a station after it
has once been ‘“logged,” you may find
that the setting for dial VC2Z2 has
changed slightly, but this variation will
not be enough to prove troublesome. By

setting the dials according to the records
you have taken for various stations these
stations will be heard but a slight varia-
tion of VC2 may be required to compen-
sate the variations of Y.

Different antennas and different an-
tenna connections at the binding posts
will affect the settings of dial VC1 but
they will not effect the other dial. There-
fore, it 1s well to note on the tuning
chart or “log” the antenna connection
that was used for each station you
recorded.

The Next Simple “How-to-Build” Article

IN the May issue of PoruLAar Rapio Mr. Cockaday will tell how to construct o

single-tube, four-circuit tuner that can be used in conjunction with the three-stage

amplifier that was described n the March issue. This article will have a panel
drilling plan besides the wusual tllustrations.



WILL RADIO HELP OR

“It will help it,” answers JOHN L. GOLDEN, the well-
known producer, “for the following reasons—"

(0 HAT is your idea of bhoosting

radio when it's your biggest
business rival?” my associates in the the-
atrical business keep asking me.

My answer is, “Radio is not my busi-
ness rival. On the other hand, it is—or
at least it can he made—a valuable and
powerful ally in the business of popu-
larizing legitimate drama.”

And as evidence of the sincerity of my
belief I began my experiment by broad-
casting an entertainment that was staged
by the members of the cast that is play-
ing “Pigs.” And that experiment has
been eminently successful from the box-
office standpoint—despite the fact that it
was “viewed with alarm” by many of my
fellow-producers.

Behind that experiment is a theory.
The germ of it was planted in the sum-
mer of 1922, when the nightly outdoor
concerts of the Philharmonic Orchestra
were broadcast, by means of wire con-

nections, from the Lewisohn Stadium in
New York through station W]Z*. This
experiment, which was the pioneer of its
kind, was of special interest to me be-
cause it furnished the first evidence of
the effects that the broadcasting of a pub-
lic performance might have upon the paid
attendance.

Up to the time that the performances
were Dhroadcast the paid attendance at the
performances averaged something above
4,000. But as soon as the concerts were
broadcast the paid attendance began to
climb markedly. Within two weeks it
reached the record of 135,000.

Never in his twenty years of experi-
ence as a Chicago theater manager, states
“Steve” Trumbull, has any one feature
helped patronage as the recent broadcast-
ing of the play “Abie’s Irish Rose.” He

* This successful experiment, originated by Poruran
Rap10. was carried out by the engineers of the West-
mghouse Company with the collaboration of the West.
ern Union Telegraph Co.
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HURT THE THEATER?

I[nternational

“It will hurt it,” replies WILLIAM A. BRADY, the dean
of the producers—for reasons stated on page 354

reports that by actual count at the box
office, 2,876 persons mentioned they had
heard “Abie” over the air. All of them
had heard the play in the ether not more
than forty-eight hours hefore appearing
at the ticket window,

A short time ago the talking machine
people arranged to have two of their
operatic stars, John McCormack and
[.ucrezia Bori hroadcast songs from one
of the big stations. The sales of records
were reported to have shown an immedi-
ate mcrease.

That made me think. Apparently
radio was destined to have an effect
upon the concert and dramatic stage.
How can the stage profit from it?

I believe that there is a large part of
the public which has never been especially
interested in the theater. I believe that
from that army it is possible to draw the
patronage which will fill our houses. And
I believe that radio is the ideal means of

353

reaching these people and interesting
them not only in the stage itself, but in
the vital problems with which the stage
deals.

The movies originally offered much
more of a challenge to the spoken drama
than does radio. Yet I do not consider
that the movies have had a harmful effect
upon the stage. They have brought a
knowledge of acting to thousands who
had none hefore. Certainly they have
enormously increased attendance at the-
aters. In Chicago, where the theaters
are open on Sunday nights, the audiences
are composed largely of the overflow
from the motion picture houses; many
of them are people who never would have
gone to the theater if they had not heen
educated to the drama by the pictures.

On my desk is a pile of some hundreds
of letters received after my experiment
with the “Pigs” company program. These
contain overwhelming evidence that my
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theory is right. Here is one, for example :

“T have just listened to your address over the
radio from station WOR and thank you and
your company for the pleasure it gave me. . . .
Radio will never harm good drama; on the
contrary it will be a fine medium for exploita-
tion. Take my own case, for instance; tomor-
row I am going to the Little Theater and get
two tickets for ‘Pigs.’ It was tonight’s radio
talk that made me want to see it.”

A White Plains merchant writes:

“Three out of the five customers who were
in my store when your program came through
became interested enough to go out and pur-
chase tickets for the show.”

POPULAR RADIO

' These are only two out of scores of
similar  letters that have reached me.
I regard them as concrete results that
show which way the wind is blowing.

Radio is here to stay; all the theatrical
producers in the world cannot knock it
out. I do not believe that it would serve
the interests of the stage to do so. I be-
lieve that radio can be developed as a
tremendous agency for the promotion
of the spoken drama.

As far as I am concerned—and I can
speak only for myself—I welcome the
radio as an important ally.

“Radio Will Affect the Theaters Just as the Films Did”
By WILLIAM A. BRADY

AM for the radio. I am in the “fan”

class, too. In my New York home
I have the very latest in receiving ap-
paratus, and no boy of twelve, picking up
his first clear message through the medi-
um of a home-made set, could get more
of a kick out of it than I do.

But I am a theatrical producer also,
and it is one thing to admire frankly the
strides made by radio and another to sit
by complacently while radio steadily un-
dermines the foundations of a structure
which has been a century in the rear-
ing—the building up of legitimate the-
atrical enterprises in the United States.

I have been designated variously as
“calamity howler” and “the alarm clock.”
Well and good. If, in those rdles I can
make enough noise to wake the apathetic,
short-sighted producers whose vision ends
at the tips of their noses, the title will rest
comfortably upon me. If I can arouse
these people to the realization that there
is such a thirlg as brotherhood in business
and that without it they are headed for
the slag heap, I shall feel that I have
accomplished something worth while.

The coming of radio presents a prob-
lem somewhat similar to the coming of
the motion picture.

Thirty years ago the motion picture
business was struggling for a place in

American commerce. At that time it
would have been éasy for the theatrical
people to have absorbed it entirely or to -
have worked out a scheme of co-operation
which would have given them at least an
even break. But they only laughed at
the idea of motion pictures having any
serious effect upon an institution so firmly
established as the drama.

Let’s see what happened.

My introduction to the movies was in
1892 when I had Jim Corbett (who had
just beaten John L. Sullivan) under con-
tract. One day I received a telephone call
from the Edison people in Orange asking
me if I would permit Corbett to box six
rounds before the “kinetoscope.” The
promoters offered $1,500 for Corbett’s
services. 1 agreed to the proposition but
raised the price to $3,000. For that sum
Corbett boxed six rounds with a fighter
named Jim Courtenay. That was the be-
ginning.

The first real battle to be pictured suc-
cessfully by artificial light was between
Jeffries and Sharkey and this was done
by the old Biograph Company. The pic-
tures aroused a good bit of interest and
curiosity and were shown in connection
with theatrical performances.

It was then that I began to talk to pro-
ducers and warn them that the pictures
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- BROADCASTING A MUSICAL COMEDY FROM THE WINGS
The wicrophone that picks up the sounds is usually installed “offstage,” although
sometimes it is located with the footlights or suspeuded overhead. Here is shouwn the
operators who vegulate the walume of production and who deo the annowuncing.

were going to cut deeply into theatrical
profits. But they (as now) sat back,
smiled self-satisfied smiles, and laughed
at my fears. Even when there came from
Chicago the startling news that “Ben
Hur,” then a popular success on Broad-
way, had been filmed and the pictures
were hemg circulated in the central and
western states, they saw no menace. Soon
afterward my own success, “Way Down
East,” was subjected to the same treat-
ment. In this case, as well as that of
“Ben Hur,” when we questioned the right
of the motion pictures people to thus steal
our copvrighted ideas and material, we
were told to go to the devil.

At the same time a bill was introduced
in Congress permitting any picture pro-
ducer to film any copvrighted play on the
payment of a maximum price of $5,000

to the holder of the copyright. A party
of us went to Washington and managed
to get this measure killed. A sidelight on
this question can he found in the fact
that in 1921 D. W. Grifith paid me
$175,000 in cash for the film rights to
“Way Down - East,” which had been
stolen fifteen years earlier and produced
by one of the pioneer movie concerns.
As a justification for my fears, 1 would

point out that there is today no first-class

theater offering spoken drama in any of
the following states: Wyoming, Texas,
Arkansas, Kansas, Colorado, North Da-
kota, South Dakota, Montana and Idaho!
And the production of spoken drama has
fallen off 90 percent in Massachusetts,
Connecticut, New Hanipshire, Vermont,
Kentucky, Tennessee, Mississippi and
Alabama!

In Maine the reduction-tiasgs-rer
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been 95 percent. In the following cities
there is not one first-class theater produc-
ing legltlmate plays: Lynn, Lowell, Law-
renée, Brockton, Taunton, Fall River,
South Bend, Erie, Terre Haute, Evans-
ville, Sioux City, Duluth and a lot of
others of almost equal importance. In
the old days we could take a Broadway
success and clear hundreds of thousands
of dollars in these very cities. Now they
are dead—their first-class theaters given
over excluswely to pictures!

- That is my answer to those who criti-
" cized me for being an “alarm clock” on
the‘ movie question.

< Now the radio people are broadcasting
the lines and music of plays—lines and
music on which we hold copyrights and
which we have made popular by expen-
stve exploitation. For the privilege they
pay nothing. Qur copyrights are mean-
ingless. Actors under contract blithely
do their stuff for the radio while we ad-
vertise them and pay them ample salaries
for their services.

The radio folks insist that their right
to use our material lies in the fact that
they are not broadcasting for profit—that
there is no box office. ‘Which is pure rot.
If they cannot supply attractive programs

POPULAR RADIO

t'hey cannot sell their equipment. What
is easier than picking up a play which has
the advantage of having been tried and
proved to be popular?

What would happen if various radio
patents were appropriated by anyone who
chose to do so and applied to a competi-
tive business? I fancy there would be
somewhat of a howl from the very people
who are now appropriating the copy-
righted property of theatrical producers.
But I cannot see why the procedure would
not be quite as fair.

Somewhere there is a solution to this
problem. The radio people are having
their troubles as the motion picture pro-
ducers did- at the start. The process of
killing off the little fish will be much the
same; it ig under way now.

I want to see radio developed. Instead
of fighting it, we should work out plans
of mutually advantageous co-operation.
The men who are making radio history
are fair and decent and would welcome
an equitable adjustment. They have their
problems too. We theatrical producers
are willing to meet them halfway, to give
them certain things which they require,
provided that we are justly compensated.

But until we do, radio is hurting the
theater and will continue to hurt it.

Fruin a photograph made for PoruLar Rarto

TRULY CELESTIAL PROGRAMS

An outpost of the American army stationed near Tientsin, China, has its own receiv-
ing outfit with which the doughboys pick up messages——and DX programs.
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THE APPARATUS FOR CHECKING WAVELENGTHS WITH THE
QUARTZ STANDARD

Prof. W. F. Powers is shown at the left adjusting the quarts resonator that rests

on the box that contains the tuning condensers.
They are employing the test method pictured in Figure 4.

is at the right.

Dr. Cady (the author of this article)

The Quartz Crystal As a New
Wavelength Standard

This article, written exclusively for POPULAR RADIO,

describes the first international comparison of standard,

government wavemeters ever made. The standard used

was the new crystal resonator that puts to practical
use the “piezo-electric” theory

By WALTER G. CADY, Ph.D.

Professor of Physics, Wesleyan University

UPPOSE you had a tuning fork one
thirty-second of an inch.long. And
suppose that it could be kept. in con-
stant vibration by an electric ‘current at
the rate of 3,000,000 vibrations a second.
Could we hear the sound? - Would it
be of any use if we could?
When we consider that the ear is deaf
to notes of frequencies above about

20,000 cycles, the prospect of hearing
such a sound, or of making use of the
high-frequency vibrations of such a tun-
ing fork, does not seem . particularly
good. "'If, however, a regenerative va-
cuum-tube circuit be used to drive the
fork and if the fork only vibrates when
the circuit is exactly tuned to it, and
if, when the fork begins to vibrate, an

T3Sy o
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HOW THE STANDARDS ARE
OBTAINED

Ficure 1: The clement for the wavelength
standard ‘is cut as mdicated above by the rec-
tangle AB of the enlarged drawing of a quariz
crystal.  These plates are always cut perpen-
dicular 1o two opposite faces of a crystal,

ammeter registers a ‘“kick” or a tele-
phone makes a “click,” we will have
what amounts to a new type of wave-
meter.

For by having a number of “forks”
of different sizes whose frequencies are
accurately known, we can calibrate our
circuit easily and quickly over the en-
tire range, and with greater precision
than with any ordinary wavemeter.

POPULAR RADIO

This is now an accomplished fact. It
is the purpose of this article to show
how it is done, and to give the results
of a series of comparisons between
standard government wavemeters in the
United States, Italy, France, and Eng-
land—the first international high-fre-
quency comparison to be carried out by
this method.

First of all it must be understood that
the “tuning forks” here described are
not really forks at all, but are small rods
or plates cut from quartz crystals, care-
fully ground to a certain size and suit-
ably mounted. They are commonly
called “piezo-electric crystals.”

Nearly half a century ago it was dis-
covered by the famous brothers Curié
in Paris, that a plate cut in a certain
way from a quartz crystal has the curi-
ous property -of becoming electrified
when compressed. Soon after Lipp-
mann, whose name is associated with
one of the methods of color photog-
raphy, found that these plates also ex-
pand or contract a very little when they
are placed in an electric field, for
example between the plates of a charged
condenser.

Since then many other kinds of crys-
tal have been found to possess these
same peculiarities. Electricity produced
in this way is called “piezo-electricity”
(pressure-electricity), and such crystals
are said to be “piezo-electric.”

Some crystals, notably those of
Rochelle Salt, are much more strongly
piezo-electric than quartz, but none have
been found that combine these electric
properties with mechanical strength and
constancy so well as quartz does. For-
tunately, good crystals of quartz are
also very abundant in nature.

For some years various attempts have
been made to put piezo-electricity to
practical application; in some cases with
marked success. Ingenious telephone
receivers and transmitters have been
constructed from Rochelle Salt* Crys-

* See the article by Tames H. Collins, “The Voice

i;;zg Lump of Salt,” Popurar Rapio for September,
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tals of Rochelle Salt quartz, or of an-
other mineral called tourmaline have
also been used to record vibrations in
the crust of the earth and to measure
the pressure produced by explosives in
guns or the pressure deep under the sea.

Figure 1 shows a somewhat simplified
view of a quartz crystal. By means of
a special saw the entire crystal can be
cut into small slabs about a millimeter
thick. AB in the figure 1s one such
slab, extending entirely across the crys-
tal in a direction perpendicular to two
of the opposite faces.

If this thin slab of crystal quartz is
placed between the plates of a small
condenser and if the plates are charged,
as is shown in Figure 2, the slab of
quartz will expand or contract length-
wise, depending upon which plate of
the condenser is positive. This change
in length i1s much too small, of course,
for the eye to see.

In what follows, we shall refer to such
quartz slabs or rods, cut from natural
crystals, as “resonators.”

We can now see how such a resona-
tor will behave in an electric circuit.
For if the condenser plates of Figure 2
are connected in parallel with the tun-
ing condenser C (or the variometer) of
a regenerative circuit, as at P in Fig-
ure 3, there will be a high-frequency
alternating electric field across the reso-

J S

HOW THE CRYSTAL WORKS IN
THE INSTRUMENT

Figure 2: The quariz plate clamped between

two metal plates forms a condenser. When

this condenser is charged, the plate lengthens

to a slight degree as indicated by the dotted
lines.

nator and the latter will expand and con-
tract at the same frequency.

The quartz rod will be in a state of
“longitudinal vibration,” as when a long
steel rod is struck a sharp blow on one
end. The amount of this vibration is
utterly insignificant at almost all fre-
quencies. But, just as in the case of
the steel rod, there is one particular
frequency which is the natural frequency
of wibration of the resomator. 1f the
circuit is tuned so as to generate just
this natural frequency, the electric force
in the crystal will be reversed at just
the right instants to build up strong vi-
brations.

When a child in a swing “pumps,”
he brings his muscular force to bear in
the right direction at the right time in
a very similar manner. We say that the
swing moves “in resonance” with the
pulls of the child. Similarly the crystal
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THE RESONATOR IN A REGENERATIVE CIRCUIT

Ficure 3: In the hook-up shown above, P is the crystal yesonator and C is a tuning
condenser. In this circuit the crystal will expand and contract at the same frequency
as that of the field across the resonator.
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) THE KEY-TAPPING MEASURING METHOD
Ficure 4: The resonator, P (shown above), is connected in a secondary circuit.

Upon closing the key

is in resonance with the high-frequency
current. The tuning of radio circuits
illustrates this same principle of reso-
nance, but in the case of the quartz
crystal we have to do with mechanical
vibrations set up in the crystal by the
high-frequency currents in resonance
with its natural frequency.

We thus see how a quartz resonator
can- be “driven” by an electric current
so that it vibrates at one particular
frequency, just as does a tuning fork.
We have still to see how the resonator,
when vibrating, causes an electric re-
sponse in the circuit itself. This is some-
thing of which the ordinary tuning fork,
even when electrically driven, is incapa-
ble. But in the case of the piezo-electric

K a short beat note will be heard in the headphones in the
right-hand circuit when the circuits under test are
condensers Cy and Ca.

properly tuned by means of the

resonator, it is practically the only means
to tell when the crystal vibrates.

The operation is easy to understand.
We have seen that when a crystal is
stretched it became electrified. It fol-
lows that when a quartz resonator is
vibrating, it wmust generate alternating
clectromotive forces of its own fre-
quency.  For example, when a reso-
nator is struck on one end it acts, so
long as its vibrations continue, like a
miniature high-frequency generator. It
produces just such a damped train of
waves in the electric circuit as would be
caused by a single spark from a distant
transmitting station, except that the

damping of the crystal is much less than
that of a spark.

GENERATOR
[ [V P
Al Al \&)
<y Ca
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THE “PICK-UP” CIRCUIT TEST METHOD
FIGURE §: When the generating circuit (marked “gencrator” in the diagram above)

is in tune with the middle circuit, a sudden diminution of current takes placc in the
cirewit contaming the galvanometer, G. This gives the most accurate wavelength
mceasurement of all the hook-ups.
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WHAT THE RESONATOR ELEMENTS LOOK LIKE

Ficure 6:

The sizes of the crystals used in the resonators are indicated gbove by

comparison with the disk (the sizce of a cent) and the tuning fork. These crvstals
vary from 150 to 3,000 meters wwavelength.

In Iigure 3, let us suppose that the
condenser C is set for a moment at just
the right value to bring the resonator P
to a state of strong vibration. If C.is
then suddenly changed by a small
amount, a short beat note will be heard

between two different frequencies; one
" due to the crystal, which continues to
vibrate for a fraction of a second. and
the other due to the regenerative circuit,
As C is turned back and forth through
the point at which the resonator vibrates,
a sound will be heard each time the
exact point is reached, at least to as
high a degree of accuracy as is usually
necessary. We have then “standardized”
our circuit, as we have found how to set
the condenser so as to generate a fre-
quency practically the same as that of
the standard quartz resonator.

If still higher precision is required,
the resonator is not connected in the
generating circuit itself, hut in a sec-
ondary receiving circuit, as in Figure 4.
Only the tuned portion L,C, of the gen-
erator circuit is shown—any type of tube
generating circuit may be used. Loosely
coupled to L, is coil I, of the receiving
circuit. P is the resonator. A crystal
detector may be used in place of the
vacuum tube in this circuit, if desired.
C; is first set so as to tune the secondary

circuit approximately to the resonator,
then a small capacity, C, is connected
in parallel with C, by closing the key K.
If C, is at the right value before K is
closed, then on closing K a short beat
note is heard in the secondary circuit.
C, is slowly varied until this beat note
is of maximum loudness. The gener-
ator circuit is then in tune with the
resonator to within a hundredth of a
percent, and may be used to calibrate a
wavemeter, or for any other purpose
where an accurately known frequency is
wanted. It is sometimes an advantage
to produce the Dbeat note by opening K
instead of by closing it.

Still other methods may be employed
to tune the generator set precisely to
the resonator. In one such method, a
milli-ammeter or a galvanometer is con-
nected in place of the telephone in the
secondary circuit and the setting of C,
is determined by the sudden “kick” of
the needle at resonance. C and K of
Figure 4 are not used.

In still another method, the secondary
circutt consists only of L,, C,, P, and a

thermo-ammeter or thermo-element n

series with L,. When the generator is
tuned to the resonator, a sudden reduc-
tion of current takes place in the thermo-
ammeter or in the galvanometer con-
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HOW THE CRYSTALS ARE MOUNTED

FiGure 7: The white oblong at the right-

hand part of the illustration is one of the

quariz rods used in the tests described in this

article. It is held between two brass rods and
s housed in the small box at the left.

nected to the thermo-element. An ac-
curacy of one part in one hundred
thousand is attainable in this way.
Finally, the secondary circuit con-
taining L,, C,, and P may have coupled
to it a pick-up circuit containing a coil
L,, a rectifying crystal detector D, and
a galvanometer G, as in Figure 5. When
the crystal resonator vibrates, it absorbs
energy from the secondary circuit and
thus causes a sudden diminution in the
currents in both the secondary circuit
and the pick-up one. The advantage of
this arrangement is that the measuring
instruments are in a separate circuit by
themselves. The wavemeter can form,
therefore, the secondary circuit.
Whenever practicable, one or other
of these galvanometer methods was used
in all the comparisons described in this

POPULAR RADIO

article, owing to the very high precision
which they make possible.

Let us now examine more closely the
construction of the resonators for dif-
ferent frequencies.

In the first place, the shorter the rod
or plate of quartz, the higher its fre-
quency at resonance. For a radio wave-
length of 3,000 meters we need a rod
about three centimeters long, while for
a 100-meter wave the resonator is only
about one millimeter long, less than its
own width! This is the sort of micro-
scopic “tuning fork™ described at the be-
ginming of the article.

Figure 6 is a photograph of several
unmounted quartz resonators for various
wavelengths. From a quartz crystal
such as that shown in Figure 1 a large
number of rods or plates of different
sizes may be cut. Any portion of the
crystal may be used, as long as the
direction of the cut is that shown in the
figure.

The best method of mounting the
quartz resonators is to let each rod
stand on edge in a small pocket in which
it is just free to vibrate, As shown in
Figure 7, this “pocket” may be a de-
pression in a small block of insulating
material, formica having been found
well suited to the purpose. The sides
of this pocket are formed by small brass
plates which also act as the terminals,
In the best resonators only the middle
of the rod rests on the hottom of the
pocket, while the ends are free to vi-
brate without friction. However, the

shape of the bottom makes little differ-
ence.

TABLE I
Exact dimensions of the six resonators, together with their values of wavelength and frequency.
Dimensions in Millimelters
R Type Wﬁ;‘“"g‘h Frequency
Length Breadth Thickness elers Kilocycles
Gl 1.76 1.13 0.63 Quartz 196.8 1523.8
G2 3.60 1.40 0.51 “ 393.7 761.99
G3 12.02 2.16 1.08 “ 1271.2 235.90
G4 30.3 2.64 1.23 - ‘" 3273 91.656
F23 90.5 9.75 3.16 Quartz-steel 10365 28.944
F24 180.0 9.23 3.14 # 20789 14.431
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A RESONATOR FOR THE LONGER WAVELENGTHS
Ficure 8: The wavelength is proportional to the length of the flat steel rod, A,
in the drawing above. The quarlz plates, B, in this case are coated with tinfoil
at C and are cemented to the sieel rod A.

For a wavelength of 10,000 meters,
a rod nearly ten centimeters long is
needed. A quartz rod of this sizegives a
wonderful response when it vibrates, but
is much too expensive for everyday use.
So for wavelengths longer than about
5,000 meters, small quartz plates are
cemented to the sides of steel rods, at
the middle, as is shown in Figure 8.
A is the steel rod, B the quartz plates,
and C tinfoil coatings cemented to the
quartz and connected electrically to-
gether and to one side of the circuit.
The rod itself, suspended from a small
hook at its center, serves as the other
terminal.

When this device is connected to a
generator of the right frequency the
quartz plates expand and contract. In
doing so they set the steel rod into longi-
tudinal vibration. The resonant fre-
quency is practically that of the steel
rod alone, and not of the quartz. These
quartz-steel standards give a precision
about the same as that of the quartz
resonators and as low a frequency as
we wish can be reached by using suf-
ficiently long steel rods. The rod may
be even a yard long and in this case its
frequency is so low that an audible note
is heard when it vibrates.

Figure 9 shows four of the six reso-
nators used in the tests abroad. They
are mounted on a single block of hard
rubber 9 centimeters long. Each “rod”
stands on édge in a narrow pocket, with
a brass plate on each side, leaving just
enough room for the crystal to vibrate
freely. A glass cover keeps the crystals
in and the dust out. The device forms
a sort of “vest pocket wavemeter,” re-

sponding with high accuracy to four
wavelengths between 200 and 3,000
meters.

In Figure 10 we have a photograph
of the other two resonators, both of the
quartz-steel type. When not in use, the
steel rods may be unhooked from their
suspensions and clamped firmly to the
hase. The quartz rods of Figure 9 are
always ready for use.

Quartz crystal resonators can be made
to respond to more than a single wave-
length. This is made possible by a
special form of mounting, which allows.
not only the fundamental frequency of
the resonator to be excited, but various
“overtones’’ of higher frequency as well.
In other words, a crystal rod may be
so mounted as to respond to any one

|
i
From a photograph made for PoPULAR RADIO

A FOUR-ELEMENT RESONATOR

FIGURE 9: The resonator in the picture above

was used to measure wavelengths from 196.8

to 3273 meters in the tests described in the
accompanying article.
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of several different frequencies, some-
what as _a bell when struck gives a
number of high-pitched tones in addition
to its fundamental note. The frequency
or wavelength of every one of these
overtones can be determined with the
same accuracy as the fundamental itself,
and thus the range of usefulness of the
resonator can be greatly extended. In
the comparisons which are described in
this article, however, only the funda-
mental frequencies of the resonators, as
recorded in Table I, were employed.
Let us now take a brief glance at the
foreign laboratories where these high-
frequency comparisons were carried out
in the spring and summer of 1923.
Tests were made at two places in Italy,
at Rome and Leghorn. In Roms, the
work was done in the new Military
Radiotelegraphic Institute, through the
courtesy of the Director, Dr. G. Vanni.
Leghorn is the Annapolis of Italy, for
the Italian Naval Academy is here, and
it was with a standard wavemeter at
the Academy that the comparisons were
made. Dr. G, Vallauri, who is in charge
of the radio laboratory, is the designer
of the new high power radio station at
Coltano, a few miles from Leghorn.
Next, the Central Military Radiotele-
graph Establishment in Paris was vis-
ited. Many of the well-known experi-
ments of General Ferrié and of Messrs.
Mesny and Jouaust have been performed
in the laboratory of this Establishment.
Comparisons were made here between

POPULAR RADIO

the piezo-electric resonators ,and the
standard French wavemeter. On the
day following, the wavemeter itself was
checked against the “multivibrator,”
—a sort of super-wavemeter developed
by Professor Abraham in Paris.

In England, the tests were made at
the National Physical Laboratory in
Teddington, not far from London. Al-
though scientific work of the highest
importance is done here, there is an air
of peaceful antiquity about the old
buildings and the flower-bordered walks.
The room in which the wavelength com-
parisons were made, through the kind-
ness of Mr. D. W. Dye, served former-
ly as Queen Anne’s chapel! These
experiments in Teddington were in some
respects the most satisfactory of all, as
comparisons were made directly with
the standard multivibrator, and very
high precision was attained.

A brief visit was paid also to the
Royal Aircraft Establishment at Farn-
borough, at the request of the Air Min-
istry. There is an excellent radio lab-
oratory here, with a wavemeter of high
precision. Owing to lack of time, only
one of the resonators was compared
here.

All of the frequency values (con-
verted from wavelengths into kilo-
cycles), in the order in which they were
obtained in the various laboratories, are
assembled in Table II.

In the United States the resonators
were compared, both before and after

TABLE 11

Comparisons of National Wavelength Standards

Each number represents the frequency, in kilocycles, for each of the quartz resonators, as indi-
cated on the wavemeter of the laboratory in question, corrected for all known errors.

Station Gl G? G3 G4 Fz23 F24
Rome.............. . 1532 758.2 234.9 92.14 | ...... | ......
Leghorn......... . R 776.4 241.2 92.19 29.09 14.49
Paris........... ...... 1521 761.4 235.8 91.91 28.972 14.451
Teddington . ... ........ 1524.1 761.8 235.90 91.480 28.960 14.421
Farmmborough...........| ...... | ...... e 91.60 | ...... | ......
Bur. Stand......... 1526 762.7 236.1 91.55 28.835 14.420
Cruft Lab....... .. 1526 | 762.9 235.9 91.78 28.948 e
Means................. 1523.8 761.99 235.90 91.656 28.944 14,431
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THE RESONATORS FOR LONG-WAVE TESTS

Figure 10: The resonators in this picttire are the quaris-sicel type shown in the
diagram in Figure 8. These were used in wavelength measurements from 10,365
up to 20790 meters as explained in lhis article.

the trip abroad, with the standard wave-
meter at the Bureau of Standards in
Washington and also with Prof. G. W.
Pierce’s wavemeter at the Cruft Labora-
tory of Harvard University. The num-
bers given in Table II for these two
laboratories are therefore averages. In
no case did a single comparison, made
before or after taking the resonators
abroad, differ from the average by more
than one-tenth of one percent.

The mean values at the foot of Table
IT have been figured with due regard
to the probable precision at the differ-
ent laboratories. . These are the same as
the values in the last colmun of Table I.

A study of Table II shows a fairly
satisfactory agreement between the wave-
length standards in the countries visited.
The widest discrepancies are at Rome
and Leghorn, but unfortunately the
wavemeters in these laboratories were
not the ultimate standards, as was the
case in the other countries. In all cases,
except when the resonators were com-
pared directly with the multivibrator,
the sharpness of resonance of the crys-
tal was very much greater than that of
the wavemeter. - It is probable that most

of the differences between the frequen-

cies recorded at the different labora-

tories are due more to uncertainties in
wavemeter settings and to errors in the
wavemeters themselves than to any diffi-

.culty with the resonators.

Experiments extending over several
years have shown that the piezo-electric
resonators may be made useful in a
variety of ways. When used with spe-
cially constructed circuts, as we have
seen, they serve as wavelength standards
of highest precision. To an accuracy
of one-tenth of one percent, they may
be used to calibrate any regenerative cir-
cuit, transmitting or receiving, with only
the simplest sort of auxiliary apparatus-
hot-wire meter, therino-ammeter, or tele-
phone receiver. By their use the oper-
ator can tell instantly whether his set
is oscillating properly and the lengths of
transmitted or received waves.

The resonators take up almost no
room and their capacity is so small that
they are practically without effect upon
the adjustments of the circuit. - Special
clips for holding the resonators may be
mounted permanently on any cabinet or
switchboard. The resonators have also
been found very useful as an aid in-
generating oscillations. of accurately
known wavelength for measuring in-
ductances and capacities.
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HE total eclipse of the.sun,
on the morning of January 24, 1925, not
only gave the people of ‘the nartheastern’states
an opportunity _to witnessywhat 1s -admittedly
one of the most amazing, of natural spectacles,

but it made possible the carrying ‘out of exteri- -

sive radio investigations which promise to“add
a great deal to_our knowledge,of radio_ trans-
mission, especially of the theory of the Heavi®
side layer. BE S B Bkt
The eclipse was visible.as a total one in: parts
of the states of Minnesota, Wisconsin, Michi-
gan, New York, Pemnsylvania, New Jersey,
Massachusetts, Connecticut and Rhode Island
as well as in parts of Canada. Over most of the

remainder of the United States, the sun was

which occurred * partially eclipsed.

4+ against the astronomers.

. THE FOOTPRINTS OF THE ECLIPSE

The arcing path of the moon's shadow upon-fhe carth is shown above, The.move-
ment of the carth ow its avis-and the combined motions of the wmoon and..carth
through space deterniine the form of the shadow's path, ’

What the Eclipse Did to Radio

. By E. E, FREE ,

Fed

The chance of-,good weather
was far from favorable. Both the time of the
“year and the comparatively early hour of the
morning—a few minutes past nine—were
' But the weather was
unexpectedly fine.

The radio tests, however, were comprehen-
sive. Radio fans interested in the eclipse had
‘begun as long ago as last July to plan what
‘was to be done. As the date of the eclipse
_approached- more than 2,000 persons were en-
rolled as co-operating observers. The number of
observations actually made was even larger, as
many persons, who had heard of the tests at
the last moment, “joined up” without advance
registration. '
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The -opportunity for radio tests presented by
an eclipse arises from the fact that the spot
of shadow produced by the moon ‘may be con-
sidered as a short and local night:* :During the
total part of an eclipse, in fact, .it.is nearly
as dark as it is at night. All around is day—a
slightly dim day, of course, for the syn appears
as partially eclipsed for some distance {rom
the actual shadow spot. -

During the recent eclipse the shadow spot
cast by the moon was about 100 miles wide
from north to south. From east to.west it
was a little longer because of elongation that
resulted from the fact that the sun was low
in the sky so that the cone of shadow’touched
the earth’s surface at a glancing angle. This
spot was the local night mentioned above. It
moved rapidly from west to east, because of the
combined motions of the earth and moon rela-
tive to the sun. n e

The effects of this moving spot of darkness
on radio transmission were investigated by at
least three sets of investigators. First, a group
of radio engineers organized by Mr. Greenlecaf
W. Pickard set up recording apparatus at
Ithaca, New York; Leominster, Massachusetts ;
New York City, and Middletown, Connecticut.
Accurate measurements of field strength were
made moment by moment on one or more of
the broadcasting stations, WGR, WGY, WRZ
and 2XI, the last being the short-wave experi-
mental station of WGY at Scéhenectady. Mr.
Pickard gave a brief preliminary description
of these tests before the Institute of Radio
Engineers on February 4, 1925.

a F

Scientific American

. .
In addition “to these tests, the American
Radio Relay League organized a network of

‘transmitters and listeners, who used the ama-

teur wavelengths and sent and received in code.
Twenty transmitting stations were designated,
all of which were within the path of the total
shadow.

‘Finally, the Scientific American organized
2,000 radio listeners who registered for the
tests, divided them into groups and requested
them to listen on the morning of the eclipse to
one of the four broadcasting stations: WGR,
WGY, WBZ and WOR. All four of these
stations co-operated by transmitting special pro-
grams from about 30 minutes ahead of the
eclipse until about 30 minutes after the total
part of it was over. All listeners were re-
quested to keep a record of any fading or in-
creases of intensity. Similar tests were made
independently by three or four other broad-
casters, notably by the Zenith Radio Corpora-
tion at Escanaba, Michigan.

The other broadcasting stations and amateur
transmitters co-operated, for the most part,
by keeping off the ether while the tests were
in progress, as did the commercial stations as
well. Thanks to this attitude of complete and
willing co-operation on the part of everybody
the tests have been, undoubtedly, a real success.

This article is written within a few days
after the eclipse. It has been impossible to
assemble, tabulate and study the thousands of
listeners’ reports. It is doubtful, indeed,
whether this task can be completed for several
months. Accordingly, a full report of the

LISTENING-IN ON THE ECLIPSE

At the Easthampton station the experimenters attached an Ediphome phonograph
recorder lo o radio receiver to get a record of the received signals from WGY.
During the totality of the cclipse, the reception faded almost to zero.
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meaning of the tests is impossible at present.
It is possible to say, however, that there un-
doubtedly were marked effects and that they
had a considerable complexity. It is probable
that these effects were due to the action of the
shadow on the upper: levels of the earth’s
atmosphere. -t

Modern theories of radio transmission assume
that there are two paths for a radio wave
going out from a transmitting station. One
path follows along the ground. The other
follows along the upper levels of the air, send-
ing down energy toward the ground as it goes.
The energy received from any station not too
far away consists of the upper'and the ground
wave. They combine in-the receiver.

The eclipse appears to have interfered in
some way with the upper wave. During total-

POPULAR RADIO

ity this upper wave seems to have been cut
off more or less completely, leaving only the
ground wave to affect the receivers. For ex-
-ample, Alfred P. Lane and F. X. Walsh set
up' at Easthampton, Long Island, N, Y, an
Ediphone phonographlc recorder attached-to a
radio receiver.:” This was tuned to.WGY.
During totality reception at this station faded
altmost to zero, presumably because the upper
part of the wave from WGY was no longer
getting through,

In other cases there were increases of in-
tensity during totality. Still other stations,
cquipped with directional loops, observed vari-
ations in the direction of the arriving wave.
But any detailed report of these and other
results must wait until more time has Leen
available for. the study of the data.

AN AUTOMATIC RADIO
RECEIVER THAT IS TURNED ON
WHEN PROGRAMS START

The combination radio recetver, phono-
graph ond clock (shown above) was
devised by Joseph Pinto of Philadelphia
who can have either radio conceris or
phonograph music whenever he wants
without starting the instrument himself.
Mr. Pinto uses the phonograph as an
elarm clock which starts @ record at the
hour he designates.

Underwood & Underwood
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SCREW-DRIVERS

A set of four of thesc
tools is a nccessity

VERY set owner should have located
sonewhere near at hand, a number of
tools for keeping his apparatus in repair.
There are many things that he wants to do,
such as to tighten up a loose screw or binding
post or to put in a new battery wire which
requires the use of pliers or of a screw-driver.
The second hint in this series—Screw-drivers
—calls the attention of the fan to these tools
which are so useful for work on the panel or
on the baseboard in mounting instruments or
tightening up loose screws anywhere through-
out the receiving set. The set owner should
keep on hand a set of four screw-drivers of
sizes varying between the two shown at the
right. The screw-drivers pictured here are
exactly half-size, so that you will he able to
judge just what sizes you will need.

The first suggestion of this series was
SIDE-CUTTING PLIERS.

369

L



1he BROADCAST LISTENER

Comments on radio programs, methods and technique
—from the point of view of the average fan

By RAYMOND FRANCIS YATES

What Radio Is Doing to the
Phonograph

ALTHOUGH millions of horse power will
be pumped into the luminifcrous cther of
space and many moons will come and go be-
fore broadcasting is purged of its trained-
seal, paper-tearing and the “promising-song-
writer-from-Walton, N. Y. acts, the evolution
of the art seems to have taken on a little
speed during the past few weeks.

Our great talking machine companies, who
gathered their executives into conferénce four
vears ago that they might laughingly slap each
other’s knee in exchanging cute little witticisms
about the ragged stranger at their door, re-
cently filled their fountain pens with red ink

and made significant changes in the contracts
with their stars. John McCormack a satellite
who, where broadcasting figured at least, could
not be reached with the. Yerkes Observatory,
made his appearance at WEAF and sang into
the same old microphone that was used the
hour previous by J. Whosus Smith, tenor of
the church choir of Short Hills, N. J. Frances
Alda and Lucrezia Bori made their début with
the same absence of glory,

The ragged stranger has come back at the
conference door to kick it in.

While it would be a long way from the
truth to claim that the talking machine indus-
try has gone blooie or that the above-mentioned
conferees have done anything more drastic
than to stop their guffawing, 1t is safe to say
that broadcasting has passed its grammar

370
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: school. regents. Its victory has an economlc

value comparable w1th the "victory of the moyv- "

.nng picture industry when the Barrymorés first
cap:tu]ated to it. It means, kindly reader, that
great things are going to happen within the
Inmext two years; that the J. Whosus Smiths
“from the choirs of. Pearl Rivers N. Y. and
Wright's Corners, N. D, and-the Mary Joneses,
deluded by thousands of local vocal teachers
who inust make a living, will return to their
respective parlors still feeling that they lack
the one thing that made Geraldine Farrar
famous—a chance.

Yes, big things are going to happen in b*oad-
casting.

* % %

Broadcasting “Human  Interest”

It is funny what a little sentiment will do
even when it is associated \vnth very scientific
things.

A short time ago one of the engineers of
the Geological Survéy decided that the old
Swance River was not quite as large as scien-
tists said that rivers should be‘and “that it
should thercfore cease to exist as a river. To
sum the matter up, it seems that Foster, un-
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mindful of the scientific dimensions of a “he”
river, wrote a beautiful bit of sentiment around
a mere creek. When this very smart young
fellow of -the Survey found what a terrible
error Foster had made, he. immediately de-
moted the Swanee and made the necessary
changes in his maps. =

When a thing like this happens we invariably
find a number of newspaper writers ready to
jump on the platform to make an impassioned
appeal for ihmgs that affect hearts and not
cold scientific ‘instruments of measurcment.
One writer in a New York paper made out
quite a case for the poor old Swanee, main-
taining that it ‘did not rise in any part of
Georgia but -“in the highest mountains of the
human soul and is. fed by the deepest strings
of the-human heart.”

What has this: to with broadcasting? Well,
simply this. A man, who is by far the greatest

. living_entreprencur ‘of the radio decided that

this bit of sentiment, given the proper dramatic
treatment, would make a fine piece of broad-
‘casting. He read it one Sunday night accom-
panied by the unobtrustive strains of Foster's
old melody, “Way Down Upon the Swanee
River.” The thing was a perfect gem, and,
old and hard as.we are, we coufess it reached

United

WHAT THE MANAGER OF A BROADCASTING STATION GETS

When station WEAF in New York recently featured some of the well-known grand
opera stars on ils program, it was literally swamped with applause cards and letters

e - from fans.

This ma{:shat was made of one of the morning mails!
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Station WGY

HOW A HORSE-RACE LOOKS—IN THE BROADCASTING STUDIO

The four “jockeys” on the couch, who are playing parts in the broadcast produciion
of “The County Fair,” are using sticks to tmitate the gallop of their mounts. The
grandstand audience which surrounds them furnishes the shouts.

those innermost recesses, where, according to
the calculations of the writer quoted, even mis-
nanied creeks may have their sources. We do
not know how many gallons we contributed to
this struggling little stream, but we do know
that many radio impresarios, instead of watch-
ing the programs of other stations too closely,
would help the art a great deal by searching
the printed columns for little idecas like this.
There arc a thousand and one mushy little
things that may be dolled up and dramatized
for broadcasting but it takes a genius and not
an ex-certified public accountant to find them.

* * &

“Religion’s Raid on Radio”

ArtHouGcH we recite the Nicene Creed a lit-
tle less automatically than some with more
sanctimonious poise, we could not help but ad-
mirec Mr. Armstrong Perry’s article (in Jan-
uvary PorurLar Rapio), “Religion’s Raid on
Radio.” It seems that one cannot turn to the
radio on Sunday without being prcached at in
the usual quasi-dramatic tones or sung at in
the usual mournful register. This is all very
lovely and very stimulating when carried on in
the atmosphere of art glass windows and

Gothic arches done in Carara marble, but when
this food for the soul is pushed through the
mechanics of radio transmission and reaches
the Sunday lounger in the easy-chair with his
San Pedro Perfecto, it has lost much of its
aesthetic value. Instead of being the stirring
spiritual message that was designed in the
original notes of its perpetrator, it falls into
that unfortunate category of things that be-
come painfully boresome a few minutes after
the curtain rises.

A sermon or two on Sunday and a little—
a very little—singing of the spiritual type
might fill an ecclesiastical mission and it might
even make the smoker of a San Pedro Per-
fecto feel a trifle elevated. But when every
turn of the knob brings the wailing monotones
of an impassioned repairman of spiritual
mechanism or the dreary rhythm of No. 469,
page 394, sung by a grade F troupe, one feels
like taking the threatened bath; dressing up
and marching right out to the ncarest moving
picture show to see Larry Semon in the same
old stuff. After all, if Larry can: make you -
laugh and the music makes vou tap the floor
with your foot, you'll probably never miss the
spiritual food intended for you -and you may -
feel a little better on Monday morning. ...
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This is the beginning of the “League for
the Alleviation and Control of Sunday Suffer-
ing on the Radio.” .

L) * *

The Right Way to Broadcast
the Drama

Two years ago there was a strange fascina-

tion to the adventure of radio; it held one

under a pleasant spell. It brought to every idle
pilot of the knob, the thrill that comes to the
voyager or explorer seeing for the first time
an enchanting vista in a strange land.

Broadcasting today is forlorn of thrill ex-
cept for those who have been total or partial
abstainers. The shell of the veteran listener
grows harder and more impenetrable. Broad-
casting appears unable to escape the similitude
that threatens to lead it into a quagmire.

Something daring must be done to set it
right. Simple expedients suggest themselves.
Some of our local stations could well try the
experiment of using programs that run two
or possibly three nights. Of course, such a
program would have to be assembled with
care, and it would call for all of the genius
available in the broadé¢asting art. Convention-
alism would have to be routed, and there would
have to bhe some sort of continuity and
schematic arrangement of the programs. Let
us, by way of argument, assume that KDKA
has taken upon itself to broadcast for three
nights a “Shakespeare Radio Revue” some-
thing aimed at the middle-brows.

Appropriate musical introductions are plen-
tiful; excerpts from the operas, “Romeo and
Juliet,” or “The Merry Wives of Windsor,”
for instance. This might be followed with a
brief controversial lecture, “Francis Bacon or
William Shakespeare.” More music and a
culogy to Edwin Booth (which would be
gladly arranged by the Player’s Club) would
tend further to cement the thing, Then a bit
from “Macbeth” or “Hamlet” by a capable
amateur or a condescending and benevolent
professional would bring the full spirit of
Shakespeare into bloom. The more beautiful

musical passages from “Othello” could be.
drawn upon_to supply the inspirational mate-
rial. A burlesque on the “Comedy of Errors”
would not be entirely out of place nor would
it be bad taste to treat other Shakesperian
tragedies in a light, popular manner.” More
music and a grand finale by a man of Hackett’s
caliber would end an evening of genuine en-

joyment. .
* k%

How Often Does a Fan
Listen In?

“How silly to think of broadcasting the same
thing for three. consecutive nights from the
same station,”: the. more -thoughtless observer
might argue. . This suggestion i1s not nearly- as
rash as it might appear. There is certainly no
visible object stinding in the way of its suc-
cess. Who, for instance, would be silly enough
to believe that every listener is stationed at his
receiver every night? . It would be safe to
wager that even a three nights’ performance
would not bring into the fold more than 80
percent of the listeners within the range of
the station. ;

The -idea-suggests an. endless. chain- of per-
formances each- with the power  to create"
atmosphere. " “A Night on the Montmartre” or
“The Life of ‘Schubert” are random sugges-
tions along the same line of thought. All of
the great tragedies of history and the lives of
great men can be dramatized for radio in a
most agréeable fashion. Of course, these things
cannot be done by sitting in an office waiting.
for applicants to fill a date book.

* * *

Will We Have Super-
programs Too?

SUPER-POWER broadcasting is growing. Soon
we shall have wave-mills grinding 10, 15 and
even 25 kilowatts., That is all very wonderful
and very marvelous, but where are the super-
programs, dear Adolph?

The New Portable Receiver

The May issuc will introduce a new and remarkably cfficient portable receiver that
was designed by Mr, S. Gordon Taylor of the PorULar Rapio laboratory. The
receiver operates on loop and dry-cells and is mounted in small standard cabinet
for use at home. With summer vacation time approaching many persons will ponder
on- a 'set they can takc to “the great open spaces” This 1s that set. It may be
slipped into a carrying case in which compartments for receiver, batteries, loop ‘and
loudspeaker way be provided. It is a single-control receiver, using six dry-cell
tubes and it combines high efficiency with ease of operation and may be built at a
' cost for parts of about $60.00.
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IN justice to our regular subscribers a nominal fee of fifty cents per question is charged to
non-subscribers to cover the cost of this service, and this sum wmust be inclosed with the letter

of inquiry. Subscribers’ inguiries should be limited to one question or one subject.

A Neutralized Radio-frequency
With a Crystal Detector

QuesTiON: Please show a circuit that
embraces two stages of radio-frequency
amplification of the tuned variety that is
neutralized and has a crystal detector in
place of the usual vacuum-tube detector.
Also will you include two stages of trans-
former-coupled audio amplification with
a “C” battery? If I use this receiver
with 14-ampere tubes, will it be semi-

and a crystal detector to allow for porta-
bility.
JounN Scorr

Answer: The circuit you ask for is shown
in the diagram in Figure 3, which includes
the various features you want to- incorporate
in a receiver. It will have a filament current
consumption in operation of about 1 ampere.
The parts that you will need to construct a set
based on this circuit are the following:

*RFT1, RFT2 and RFT3—standard set of
Neutrodyne couplers;

: : *VC1, VC2 and — f i-
portable? I intend using a very small bl cm:"(’i‘e“;’g:’ f(s)t_a“‘til":‘gd if;u?m&’;;;
storage battery for the flament voltage 00035 mid.:
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Figure 1:

A NEUTRALIZED CIRCUIT

This wiring diagram shows how to hook up a crystal detector in a

which makes portability more possible with this. set,
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*C1 and C2—standard neutrodon condensers;
C3—mica, fixed condenser, .0005 mfd.;
DET—crystal detector; -
AFT1 and. AFTZ2—adudio-frequency, ampli-
fying transformers;

Rl—flament rheostat, 20 ohms;
R2 and R3—flament rheostats, 30 ochms;

1 J1 and J2—double-circuit jacks;

' J3—single-circuit jacks.

. You may use four C-301-a tubes or four
DV-3 tubes or four UV-201-a tubes in this
circuit. A crystal detector of the fixed or
semi-fixed variety is recommended for DET.
The connections for the “A,” “B” and “C”
batteries are plainly indicated on the diagram
in Figure 3,

An Antenna Coupler for the
Superheterodyne Reflex

QuestioN: I am using one of your
superheterodyne, reflex receivers with
eight tubes. The loop I am using 1s
so large that I do not have enough
room to turn it in my small apartment.
Would it be possible to do away with
the loop and use instead an outdoor
antenna or a short indoor wire?
Would I have to use some form of
coupler for tuning with such an aerial?
If this scheme would be feasible,
kindly tell me what are the mechanical

* These three items may be obtained in the form
of a kit manufactured by any of the makers of
Neutrodyne parts.

AFT;

-and electrical specifications -for* such a-

coupler. :
HaroLp V. SMITH

ANswer: This scheme is entirely feasible
and you will find a description of such a
coupler together with pictures and other infor-
mation if you will read our “Trouble Shoot-
ing” department this and next month. The
use  of this coupler éenables the superhetero-
dyne reflex to be used with any kind of out-
door or indoor antenna, and it replaces the
loop inductance for tuning. No loop is needed
with the coupler.

When “B” Batteries Should
Be Replaced

QuEesTION: At what voltage should
my “B” batteries be discarded? After
a few months they drop down rapidly.
The ordinary 2214-volt battery becomes
as low as 10 volts, after which it falls
off rapidly to zero. However, during
this rapid decline in voltage, I cannot
get good quality from the receiver. At
what critical voltage do you advise me
to replace my “B” batteries?

FrEDERICK LAUSSER

ANSwWER: Never use an ordinary 22%;-volt
“B” battery after its voltage has dropped to
16 volts or less, Never use the ordinary 45-
volt “B” battery after its voltage has dropped to
32 volts or less. Below 6 volts, the resistance
of the batteries interferes greatly with audio-
frequency amplification and distortion is sure
to occur.

AFTp
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WITH A CRYSTAL DETECTOR

neutralized tumed-radio-frequency circuit. The conncctions for the crystal detector,
‘are shown in the center at the left of the diagram.
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Apparatus for One Stage of Tuned

Radio - frequency Amplification

and Two Stages of Audio - fre-
quency Amplification

QuEsTION : - Please give me a hook-up
for one stage of tuned radio-frequency,
using the Telos vario-transformer and the
Amsco compensator with two stages of
transformer - coupled, audio - frequency
amplification. I want to use a fixed
coupler with a variable condenser in place
of the ordinary Telos variometer for tun-
ing the antenna circuit. Please give me
this information together with informa-
tion regarding the proper constants of the
various instruments.

Joun WiLToN

ANnNswerR: You will find this circuit in Fig-
ure 2. The parts you require are the follow-
ing:

L1 and L2—primary and secondary winding

of the fixed coupler;

V(C—variable condenser, 005 mid.;

Cl-—Amsco compensating condenser ;

GC—mica, fixed condenser, .00025 mfd

C2—mica, fixed condenser, .0005 mfd.;

GL—grid-leak, 2 megohms;

R1, R3 and R4—filament rheostats, 20 ohms;

R2—filament rheostat, 6 ohms;

RFT—Telos vario-transformer;

AFT]1 and AFT2—audio-frequency, ampli-

fying transformers:

J1 and J2—double-circuit jacks;

J3—single-circuit jack.

The tubes required for the first, third and
fourth sockets are either UV-201-a, DV3 or

Bl r‘qq.m"

BT 224y B4sv

B 45V

C-301-a tubes. The detector tube for the sec-
ond socket should be either a UV-200 or a C-300
tube. The two coils L1 and L2 may consist of
L1, a honeycomb coil size 135 and L2 honey-
comb coil size L50, or they may be made at
home by winding over L1 ten turns of No. 18
DS5SC copper wire and for L2 fifty turns of
the same size wire. These two coils should
be wound on a bakelite or hard rubber tube
with an outside diameter of 314 inches. The
two coils should be placed from each other a
distance of !4 inch.

Are British Broadcast Stations
More Powerful than Qurs?

QuEesTioN: According tc listings in
various call books, the British stations
often have as much as two to five times
the power of American stations. Yet,
the American stations seem to be heard
in England much more clearly and more
often than the British stations are heard
in America. Is this accounted for by
the higher efficiency of American sta-
tions or by a different power rating?

ARTHUR J. BEARD

ANSWER: American stations are rated for
power by the energy that they are capable
of transforming and supplying to the antenna
circuit. In other words, an American broad-
casting station with a power of 1,000 watts is
capable of applying 1,000 watts of high-fre-
quency energy to the antenna circuit. The
British stations, however, are rated according
to the input (in watts) in the plate circuit of
the transmitting tubes. In a British station of
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A RADIO-FREQUENCY CIRCUIT WITH A VARIOTRANSFORMER

Ficure 2: This circuit diagram indicates how lo hook up one stage of tuned, radio-
frequency amplification with two stages of audio-frequency amplification.
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1,000 watts, a supply of 1,000 watts (in plate
energy) is applied to the tubes. However, this
same British station, when rated according to
our American rating, would prcbably be con-
sidered as delivering only from 350 to 500 watts
to the antenna circuit.

Ready-made Receiver Articles

QuestioN: I have read your first two
installments on “How to Operate Your
Ready-made Receiver” and have found
them extrémely interesting. I have a
Crosley Trirdyn set and am getting
what I think are good results with it.
However, if I could persuade you to in-
clude this in the series, I am sure that
issue would he valuable to many.

HaroLp DayTonN

Answer: Our technical staffi has prepared
an article on the receiver you have mentioned,

in response to a2 large number of similar re-
quests. It appears in this issue on page 340.

Can No. 199 Tubes Be Used in
the Eight-tube Superhetero-
dyne Reflex?

Question: I would like to build
your new Eight-tube Superheterodyne
Reflex Receiver, but first I want to
know whether or not I can use No. 199
tubes in place of the No. 201-a tubes
that are specified. If so, I will not have
to buy a storage battery or a charger.

GEORGE D. Warp

ANsSwER: The use of UV-199 or C-299 tubes
in the receiver mentioned will greatly cut down

its sensitivity and volume. However, they may
be used, although they may cause you some
trouble before all the kinks can be ironed out
of the circuit. The set was designed especially
for the use of .the regular six-voit tubes; and
we recommend that a builder use these in order
to get the best results.

An Amplifier for the Single-tube
Tuned-plate Receiver

QuestioN: I have been following the
simple “How-to-Build” articles and have
built the. No. 5 receiver, and am getting
very fine results with it, on the head-
phones. Now, I would like to add an
amplifier to it so that I may listen in
with a loudspeaker. Where can I get
the necessary information about it, with
a picture wiring diagram?

DoNALD STONE

Answer: In the March issue of PoruLar
Rapio there is another simple “How-to-Build”
article—No. 7 of the series. It tells you how
to make an audio-frequency amplifier that can
be added to any of the receivers previously de-
scribed in this series. We recommend that
you build it and attach it to the tuning unit
you already have, This may easily be done by

bridging it across the binding posts as specified
in the article.

A Regenerative Receiver With
Two Variometers

QuesTioN: A neighbor has a set that
I consider a wonder; he told me that he
got it from PoruLar Rapro. He called
it a two-variometer regenerative receiver.
Will you publish it in your “What Readers
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Ask” Department for my benefit? Also
please let me know what parts I will
need for building such a circuit.

Howarp V. THoMPsoN

ANSwWER: We are reprintinig the circuit ex-
actly as used by your neighbor; you will find it
in Figure 4. If you use reliable instruments
you should have good results with it. The list
of parts is inclu(fed below :

L1 and L2—primary and secondary coils of

a tapped variocoupiecr;

VARI and VAR2—variometers ;

VCl—variable condensers, .0005 mfd.;

GC—mica, fixed condenser, .00025 mfid.;

Cl—mica, fixed condenser, 0005 mfd.;

GL—grid-leak, 2 megohms:

Rl—flament rheostat, 6 ohms;

R2 and R3—filament rheostats, 20 ohms;

J1 and J2—double-circuit jacks;

J3—single-circuit jacks;

AFT1 and AFT2—audio-frequency, ampli-

fying transformers. )

Use a soft tube in the first tube socket which
is the detector and two hard tubes in the two
last sockets, which are amplifiers. The tuning
is done by the variometer and the variable
condensers; and the coupling between the an-
tenna and the grid circuits 1s adjusted by ro-
tating the secondary coil of the variocoupier.

A LOOSE-COUPLED CIRCUIT FOR A CRYSTAL DETECTOR
This circuit arrangement will allow for sharp tuning for headphone

reception,

A Sharp Tuning Crystal Set

QuEesTION: Please give me a simple
tuning circuit for a crystal detector that
employs a variometer and a variable con-
denser. I want to get a circuit that will
tune reasonably sharp and that will give
me good reception on headphones.

B. D. SmirH

Answer: You will find this circuit re-
quested in Figure 3. Notice that we have
added a variocoupler to the instruments you
listed, so that you can make an inductively-
coupled receiver. All the parts you need are
given in the list below:

L1 and L2—primary and secondary coils of

an ordinary, tapped variocoupler;

VAR—variometer ;

VCl—variable condenser, ,0005 mfd.;

VET—crystal detector;

C—mica, fixed condenser, 0005 mfd.;

TEL—telephones.

The antenna circuit is tuned by means of the
variable condenser and the tapped switch. A
secondary circuit is tuned by means of the
variometer and the coupling or selectivity is
controlled by rotation of the secondary of the
variocoupler.
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A RELIABLE REGENERATIVE HOOK-UP

FIGURE 4: This circuit. that embraces two variometers. will give you good results
for both local and distant reception.
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The Four-circuit Principle Added
to the Colpitts Circuit

Question: WIill this be of value to
your readers? Apply the Cockaday
stabilizer to the ultra-audion or the
Colpitts circuit by mounting a 50-turn
honeycomb ¢oil beside the regular honey-
comb coil used in the circuit. These two
coils should be mounted in a double-coil
mounting with the stabilizer coil (the
variable type). A .00025 or a .00035
mfd. variable condenser should be con-
nected-in shunt to this circuit,

R. I'REDERICK

Answer: The principle of the stabilizer
circuit may be applied to any regenerative re-
ceiver. As some of our novice readers may be
interested in building an experimental set-up
(it is simple and effective yet low in cost),
we are presenting the circuit in full in Figure
5. The necessary parts are the following:

L.1—honeycomb coil, size L50;

L2—honeycomb coil, size 135 or L50;

VCl—variable condenser, .00025 mfd. or
.00035 mid.;

VC2—mica, fixed condenser, .00025 mid.;

GL—variable grid-leaks and filament rheo-
stats, 6 ohms;

TEL—telephones.

The tube to be used with this circuit is the
UV-200 or the C-300 tube. All tuning is done
with the two condensers VC1 and VC2.

V4

The Crystal as the Second De-
tector in the Superheterodyne
Receiver

Question: Would it be possible to
use a crystal detector as the second de-
tector in a superheterodyne receiver?
I want to reduce the number of tubes
in the superheterodyne because I am
using it for a portable set. 1 do not
care if the reception would be cut down
somewhat in strength as long as I know
it would give results.

HAroLD ANDERSON

Axswer: The “super” will give good re-
sults if used with a crystal detector for the

second detector. However, it will need re-
placements from time to time:

The Proper Rheostat for the
199 Tube

Question: What size  resistance
winding should I use in series with the
filament of the UV-199 tube that oper-
ates on three 1J4-volt dry cells con-
nected in series?

J. B. D.

ANSWER: You should use a 30-ohun rheostat.
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A MODIFIED COLPITTS CIRCUIT

Figure 5: This hook-up shows the way in which the Four-circuit tuning principle
can be adapted to the Colpitts circuit,
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Conpuctep BY Dr. E. E. Free

Delusions of Radio Mind Control

THERE is always a certain percentage of the
population afflicted with mild forms of insan-
ity and the delusions possessed by these un-
fortunates fluctuate, like other popular ideas, in
the waves of opinion which we call “fads.”
Just now there is a fad of “mental radio.”
Hundreds, possibly thousands, of people who
are mildly crazy are imagining that thetr minds
or bodies are being influenced in some fashion
either by the radio waves used in broadcasting
or by some mysterious variety of special waves
sent out by this or that malevolent individual.

These delusions are not especially new. They
were mentioned in these columns nearly two
years ago. But the sufferers seem to be on the
increase. The editors of this magazine have
been consulted with increasing frequency dur-
ing the past three months by pérsons who im-
agine themselves victims of some such persecu-
tion. That similar appeals have been made to
the authorities of the United States Govern-
ment is evidenced by a recent news dispatch
from Washington.*

As a service to persons who begin to feel
some such delusion, as well as in the interest
of scientific truth, it is desirable for radio engi-
neers everywhere to be publicly emphatic as to
the utter impossibility of the mysterious
“influences” alleged to be at work.

To speak of anything as utterly impossible
is admittedly dangerous. Many so-called im-
possibilities have become realities during the
past few years. Yet these delusions seem to
be one case in which strong and dogmatic lan-
guage is justifiable. Not only is it entirely
contrary to everything that we know about
radio for there to be any direct transfer of
messages from a broadcasting station to a
human brain, but there is still more cogent
argument.

Although the use of radio is new, radio
waves themselves are as old as the earth, prob-
ably older. Ever since there have been electric

* “Is Mental Radie a Possibility?” by Carl H.
Tlutr]ngazns; Hashington Radio News Service, January
12. .
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charges in space, similar, for example, to-the
charges that produce thunderstorms,- ther¢
have been radio waves pulsing -through -the
ether. Static did not originate all at once
out of nothing on the day that Branly invented
an apparatus to detect it. Static has been with
us since millions of years before there were
any such creatures as men. If the ether waves
that carry radio had any oppressive or malevo-
lent effects on the human mind that would
have become, long since, one of the definite
facts of life on earth, just as are the sunshine
or the rain or the coldness of nights in the
open air. -l -

Nowadays, it is true, we have continuous
waves with an intelligible modulation on them,
From the physiological viewpoint this is - a
change of no importance whatsoever. It is
unthinkable that our brains should be provided
by nature with crystal detectors or with any
other kind of electrical “gadget” capable of
being effected by this purely arbitrary modu-
lation while remaining unaffected by the funda-
mental ether impulse itself. If there is any
effect of ether waves on the human body or
the human mind that effect has been with us
always. It is not due in the least to the use
of radio and ncbody is being .persecuted or
“influenced” by it.

Those who share these delusions of radio
influence cannot bolster up their opinions by
any reference to the alleged phenomena of
telepathy. Telepathy may be defined, roughly,
as the passage of ideas or of impressions -from
one mind to another without recourse to the
usual channels of speech. gesture and the like.
It is possible—although by no means proved—
that something of this kind does occur, as
has been several times mentioned in this de-
partment.

Recent telepathic experiments on the part of
Mr. Gilbert Murray have attracted consider-
able attention in the newspapers. Mr. Murray
is an eminent and distinguished Englishman.
Conscious fraud on his part is unthinkable. It
seems to be established that he (as well as a
few other persons) possesses, at times, a re-
markable and as yet inexplicable power of

380
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guessing what is in the mind of other persons
who are present. Dr. Walter Franklin Prince,
Chicf Investigator of the American Society
for Psychical Research and the recognized
American authority in this ficld has described
some of Mr. Murray’s accomplishments with
interest and implied acceptance.*

Possibly this is all true. Science has not
yet accepted telepathy as a proved fact but
ncither has science denied its possibility. In
any cvent, this has nothing to do with mental
persecutions by radio. If telepathy is a fact it
is probably not rclated to any form of radio
waves. AMd a persccution by telepathy is
untinnkabhle.

Why is it unthinkable? For a very simple
reason.  All experimenters with the supposed
telepathic phenomena agree that a condition
for success is a receptive condition of the mind.
1f Mr. Murray thinks about affairs of state
or ahout the condition of his coal cellar he
gets no telepathic messages.

Accordingly, if you begin to feel that some
mysterious influence is attempting to “control”
your mind, the remedy and preventative is in
your own hands. Merely think about some-
thing clse. Go to the movics, play a game of
checkers, repair your radio set, sit down and
rcad PorurLar Rapbio. If you do this, any
variant of telepathy is surely impossible. And
any radio “mind control” is impossible anyway.

* “Experiences Which I Cannot Explain Away,” by
Walter Franklin Prince.  Sctentific American (New
York}, wvol. 131, pages 384-386 (Deccember, 1924).

1 This is a reversal of an opinion expressed by the
writer three ycars ago. Recent  experiments on tele
pathy have made it almost impossible to ascribe these
facts, if true at all, to any form of radio.

t:ot.:rtcsy of Scientific American

lo concenirate.

&
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Radio Geology from Airships

. THE possibility that radio waves can be used
in one fashion or another to discover some-
thing about rock strata, ore deposits or water
channels deeply buried in the earth without
actually digging down to them, has already
been discussed in PopuLar Rapro.* Mention
has been made, also, of the proposals for the
use of radio in discovering water in arid re-
gions, which proposals were presented by Mr.
Oskar Taussig, of Vienna, to the meeting of
the World Power Conference in Wembley,
England, last summer. Mr. Taussig’s sugges-
tions have now come to hand in more com-
plete shape than was reported in the prelim-
inary announcements of the conference.}
Mr. Taussig begins by referring to the sug-
gestion made in 1910 by Dr. Heinrich Loewy
of Vienna to the effect that when a radiating
antenna is brought within a reasonable distance
from a conducting body, the presence of that.
conducting body in the field of the antenna
will affect the shape and nature of the feld
and may affect the nature of the radiation from
the antenna. o _ -
Mr. Taussig suggests, to be concrete, a radio
transmitter and antenna mounted on .an air-
ship. Possibly even a small aircraft of air-
plane type would be sufficient. This airship
15 to fly over the desert areas of the earth,
while the radio transmitter is in operation.

* “Finding Mines by Radio,” PorurLar RaDpIO for
September, 1924, pages 238-245,

T*“Electro-aviation Methods for Investigating the
Interior of the Earth,” by Oskar Taussig. In German.

Elcktrotechnik und Maschinenbau (Vienna), vol. 42,
pages 666-668 (November 16, 1

924).

- " A MIND CONTROL TEST. ' - *, .
Iu one of ‘the experiments conducted by Dr. Prince a’blindfolded person attempts
to “catch” the thought on which the persons who are seated around him have agreed

A number of obsessed persons belicve that they “catch” radio waves

in a similar manncr. a5
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The surface soil of these desert areas, being
dry, will not act as a conductor. Therefore
the working of the transmitter will be un-
affected. c

But suppose that the airship crosses a place
where there exists a considerable bhody of
underground water. This water will form a
conducting body. The reaction of this con-
ductor on the transmitter will alter the natural
wavelength of the antenna or, what is the same
thing, it will alter the capacity between an-
tenna and ground. This alteration can be
detected. Thus. Mr. Taussig believes, it would
be possible to locate those parts of any desert
areca where drilling would be most likely to
develop supplies of water. It is said that tests
made from a Zeppelin airship over Friedrich-
shafen, in 1922, showed the theory to be
correct.

Mr. Taussig also suggests that similar un-

!

Gilliams Service

A MINE FINDER THAT WORKS LIKE
A RADIO DETECTOR

With the apparatus shown .above a German
~“tnuentor namced Pastor has succceded in de-
tecting the presence of metallic orcs bencath
the ground.
the -téipod they ‘affect the beliavior of -the
dctector, thercby disclosing their location.

W hen ores .are. situated wnder,

POPULAR RADIO

derground detective work night be accom-
plished by transmitting waves downward into
the ground and detecting the upward reflection
of these same waves from underground con-
ducting layers, either of water-saturated
strata or of ore-bearing beds having a higher
conductivity than normal for harren rock.
The suggestions are interesting. It is prac-
tically certain, we believe, that something of
this sort will be accomplished some day.
Nevertheless the plan is not so free from dif-
ficulties as this brief description might imply.
Rock layers may differ among themselves in
conductivity., The mere surface of the ground
may act as an absorbing or a reflecting layer.
Actual experiments are needed. Why would
not this be a good co-operative project for the
Geological Survey and the Navy, using the

Los Angeles or the Shenandoah to carry the
transmitter ?

Does Radium in the Rocks Affect
Radio Reception?

A MosT interesting possibility with regard to
the cause of “dead spots’ and other mysterious
variations of radio transmission is suggested
by a recent paper presented to the Academy
of Sciences in Paris and dealing with the effect
of radium in rocks and soils on the electrical
condition of the air immediately above the
earth materials in question.*

It is well-known, of course, that nearly all
rocks, the majority of the waters from springs
and wells and practically all soils contain very
small amounts of radium. It is known, too,
that the discharge of the so-called beta rays
(really fast-moving electrons) and of the
gamma rays (very short ether waves) from
the minute amount of radium in the earthy
materials is sufficient to produce a ‘certain
amount of ionization in the air immediately
above. The rays from the radium hit against
atoms of gas in the air, detach an electron
from each of these atoms, and thus produce
an “ion”; that is, a gas particle which carries
an electric charge. The effect of this, as al-
ready explained many times in PopurLar Rabio,
is to make the ionized air slightly conducting
for electricity.

All this has been known for some time.
What Dr. Stoklasa and his assistant have
added is the information that the amount of
radium in the surface materials of the earth,
and accordingly the degree of electric con-
ductivity imparted to the air, may vary greatly
from one part of the world to another.

In the air over Paris, where the radium
content of the soil is low—probably almost a
minimum—the electric conductivity of the air
was found to be .4 X 10-' electrostatic unit.
At the top of the Eiffel Tower, where the air

* “The Radio activity of Gases from Vesuvius and
from Solfataras in the Campania.'” paper by J. Stoklasa
and J. Penkava before the Academy of Sciences,
Paris, on October 27, 1924, Reviewed in Journal of
the Franklin Institute (Philadelphia, Pa.), vol. 199,
page 136 {(January, 1925), also in Industrial and
Engincering Chemstry, News Edition (Easton, Pa.),
vol. 3, number 2, ‘page 8 (Januaty 20,1925)," - =~ -~
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From a photograph made for POrULAR RADIO

HOW RADIOACTIVITY AFFECTS THE AIR :
This apparatus was devised by the Burean of Standards to show how the rays from

radium ionize the air and make it a conductor for electricify.

In the flask at the

left, the two gold lcaves of the electroscope will stay apart when charged. In the
vessei at the right, the rays from the tube of radium at the center ionise the air so
that the clectricity leaks off the gold leaves at once.

was mixed, doubtless, with other air coining in
from outside areas, the conductivity was twice
as great. Over Vesuvius, where volcanic
emanations had heen added by the volcano, the
conductivity was twelve times that at Paris.
Near the radium mines in Austria the air
conductivity was six times that at Paris. Over
the potash mines in Alsace the air conductivity
was six and onc-half times that at Paris, this
being explained by the fact that the clement
potassium is slightly radioactive.

Dr. Stoklasa and Mr. Penkava did not at-
tempt to apply these findings to radio. They
were interested, instead, in  whether these
variations in radioactivity and in air conduc-
tivity might affect the growth of plants and,
conceivably, the health or life of men and
animals. There.may be radio effects as well.

The conductivity of the air has an cffect on
the speed of radio waves that pass through it.
It is such a change of conductivity at sunrise
and sunset that is supposed to he responsible
for the changes of radio transmission which
are observed when the daylight-darkness line
passes over the space between two communi-
cating stations.

Now if the conductivity of the air is vari-
able from place to place in response to differ-
ences in the radioactivity of the soil, there may
be local retardations or accelerations of the
sneed of the waves. This will mean bendings

of the wave direction, similar to the bendings
that are supposed to occur at the sunrise line
or at the under surface of the Heaviside layer.
Interference effects and other transmission dis-
turbances of considerable complexity are dis-
tinct resultant possibilities.

It is impossible to put out this suggestion
except very tentatively. The differences ob-
tained by Dr. Stoklasa are not really very
great, all the conductivities being so small
Nevertheless it is obvious to all radio engi-
neers that some unknown factors of consider-
able importance are affecting local radio trans-
mission in many areas. Possibly this idea of
local variations in the radioactivity of the
ground deserves attention.

Filament Control Tuning

THE possibilities for some kind of fine fila-
ment control as a close tuning method is dealt
with by R, J. Bann*

“It is often remarkable how ., . . careful fila-
ment control is successful in reducing distor-
tion without having to ‘detune’ the set slightly,”
Mr. Bann points out. “On a single-valve, reflex
circuit I have tuned in Birmingham, Aber-
deen and London on the filament rheostat.”

‘"Tl"hc Importance of Filament Control,” bv R. T,
Bann. The Wireless World (London), vol. 13, pages
569-571 (January 28, 1925),
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Sir Oliver Lodge Defends
the Ether

Qur readers can: scarcely have forgotten the
argument initiated in PoruLar Rapio three
years ago by Dr. Steinmetz’'s famous article,
*“There Are No Ether Waves.” At that time
Sir Oliver Lodge was to be found among the
defenders of the real existence of the ether.
In a recent address broadcast from 2LO, in
London, he returns to the defense.*

Without the ecther, he urged, the universe
would be, not unity, but chaos. “You cannot
imagine,” he said, “empty space being thrown
into vibration; there must be something in
space which vibrates, -and that ‘something’
extends to the furthest visible object, and con-
stitutes a unifying and connecting mechamsm,
through which all our information is obtained.

. To assert, requires knowledge; to deny,
requ:res much knowledge Let us be satisfied
with positive knowledge so far as it has been
vouchsafed to us, and leave negations to the
self-sufhicing and ‘the omniscient.”

In a recent scientific articlet Sir Oliver is
still more explicit in his view of the ether as
the only real and fundamental entity in the
universe; the “world-stuff” out of which en-

* The address was bhroadcast on ;zmuary 6, 1925,
and is reported in Nature (London), vol 115 page
59 (January 10, 1925), A series of seven talks was
announced, at forlmghtly intervals.

by
vol.

Sir

Oliver Lodge.
37,

t “Matter and Energly
¥), pages 1114

Scientia  (Bologna, " Ita
(January, 1925).
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ergy and matter, light waves and electrons
are produced. “We find ourselves compelled,”
he writes, “to attribute to the ether of space
the only substantial and fundamental existence
in the material universe; and we must seek
to resolve and explain everything else in terms
of that. It is to be modified into electrons:
these are known to build up the atoms ;- and
thus the energy of their constitution can be
part of the pristine energy of the ether. A
great unification is proceeding before our
cyes; it is by no means yet complete, it is only
beginning; but the ideal is to resolve all mate-
rial phenomena into manifestations of ether
in varmous types of motion. That is what is
looming before us, as a representation of the
whole miaterial universe, from stars and nebu-
l®, from atoms and electrons, down to the
homely blocks of matter with which we daily
deal, including our own bodies.”

And that, for those that like it, is a suf-
ficiently satisfactory picture. Dr. Steinmetz
probably would not have liked it. He would
have said that the ether, even as a unifying
cement for the universe, is an unnecessary
idea. One’s decision must depend, we believe,
on how one likes to think. To mathematicians
no material cement is necessary to hold the
stars together. Equations are enough. But
for most of us, as for Sir Oliver, the idea
of the ether is a convenient aid to thought.

But we must remember, as Sir Oliver so
clearly does, that of actual knowledge about
the reality of the ether we possess not one
scrap.
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General Electric

i

HEART-BEAT RECORDS MADE BY RADIO APPARATUS

What the new electro-cardiograph record looks like.

The sharp “nicks” that appear

at regular intervals in the pictures indicate the heart beats.

——

P J
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General Electric

-

THE NEW RADIO DETECTOR FOR HEART BEATS

The feeble electric impulses that are produced by the beating of the woman's heart
pass outward through the electrodes on her arm and leg and are amplified by radio
apparalus so that they can be recorded on a photographic film.

Recording a Message from
the Human Heart

AMONG the most ingenious of recent devices
for the use of the physician is the new portable
electro-cardiograph developed by Mr. L. T.
Robinson and Mr, H. B, Marvin of the General
Electric Company and demonstrated not long
ago before the Schenectady County (New
York) Medical Association. By means of this
apparatus a physician can not only detect but
record the feeble electric currents which are
produced as the heart contracts and expands.

All muscular action, if not itself electrical, is
accompanied by electrical changes of some
kind. Whenever a muscle in your body con-
tracts there is a corresponding electrical change,
a change detectable by sufficiently delicate ap-
paratus. This applies to the muscle of the
heart as well as to other muscles.

Hence the principle of the electro-cardio-
graph. Electrodes are connected to the body,
usually to an ‘arm and a leg. These are con-
nected, in turn, to a very delicate galvanometer.
Every time the heart beats a feeble pulse of
clectricity goes out over the body, into the

electrodes and through the operating mech-
anism of the galvanometer. In previous forms
of electro-cardiograph the galvanometer and
the rest of the apparatus were so complicated
and so delicate that the instrument could not
be moved. It was set up somewhere in a hos-
pital. The patients were brought to it.

In the new form this has been changed. By
making use of radio amplifiers to strengthen
the very feeble currents from the beating
heart Mr. Robinson and Mr. Marvin have heen
able to simplify the apparatus, making it far
lighter and at the same time far less fragile.
The new cardiograph, in its case, weighs only
37 pounds and the accompanying power unit
weighs only 33 pounds in addition.

It will be possible, now, for a physician to
carry an electro-cardiograph from hospital to
hospital or to take it to the bedside of a
patient whom it is unwise to move. Which is
another benefit that medical science will owe to
radio. for without the availability of the vacu-
um tube amplifier the new portable apparatus
would never have bheen possible.*

* From a press statement by Mr. G, Tartlett, Gen.
eral Electric Company, Schenectady, New York,
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ConpucTeEp BY ALBERT G. Crala

Test “B"” Batteries with 10
Watt Bulb

WHILE a high grade voltmeter is
the best instrument with which to test
the condition of dry cell “B” batteries,
a handy substitute is an ordinary 10
watt, 110 volt electric light bulb. A 90
volt battery should light the lamp to
nearly full brilliancy and a 2214 volt
block will heat the filament to a dull
red.

Keep Jack Contacts Clean

AvrTHOUGH the contacts of all high
grade phone jacks are made of silver
which has a high degree of conductiv-
ity, dust or dirt may possibly get in
between the metal surfaces. The result
will be sizzling and frying noises in the
headphones or loudspeaker. The
simplest way to clean these jack con-
tacts is to let them close on a piece of
fine sandpaper and then pull the sand-
paper out. Repeat this process with the
sandpaper turned over and you will
then be sure that both contacts are
clean. Do not use emery paper because
emery powder is conductive and may
partially short circuit the jack.

Disconnect Wires at Batteries
First
Ir you have occasion to change the

location of your receiver, be sure to
disconnect the battery wires from the

batteries before you loosen up the bind-
ing posts on the receiver.

Clean Your Antenna Insulators

Rapio fans, who erect antennas of
enamelled wire and use insulators made
of low-loss materials such as porcelain
or glass, would do well to remember
to take the antenna down and clean the
insulators ahbout once every six months.
Soot and dust often collect on the sur-
face of insulators and create a high re-
sistance ground ~which will affect the
signals. This is particularly true in
cities where much soft coal is burned.

-

Mount Your Binding-post
Panel Inside

WHEN there is sufficient space inside
the receiver cabinet so that the bind-
ing post strip can be mounted on the
baseboard without interfering with any
of the instruments, such construction
will save the work of cutting a large
oblong hole in the back of the cabinet
and the wires can be brought inside the
cabinet through small holes spaced as
are the binding posts.

Watch Out for Dials That Bind

OfFtEN the dials on a home-made
radio receiver will turn in anything but
a smooth fashion simply because the
hub of the dial is rubbing against the
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edges of the shaft hole. In mounting
dials of the ordinary type it is well to
slip a piece of paper under the dial

before you tighten up the set screw.:

Then you can remove the paper with the
assurance that there is sufficient clear-
ance between the hub of the dial and
the surface of the panel. Some of
the dials which can be mounted without
a set screw have a tendency to move to-
ward the panel when the clamping nut
is tightened. With such dials it is de-
sirable to use three thicknesses of paper.

Spaced Coils Are Easy to Wind

IT is a simple matter to wind a coil
with each turn of wire spaced a short
distance from the next one. Start the
coill with thread and wire at the same
time applying considerably more ten-
sion to the wire than when no thread is
used. After the coil is wound and the
end of the wire fastened, the thread
may be unwound. It is much easier if
you can persuade a friend to hold a
spool of wire in one hand and a spool
of thread in the other while you use
both hands to turn the coil form.

How to Improve a Loudspeaker

To take the tinny sound out of a loud-
speaker with a metal horn, spatter it
slowly with a mixture of hot paraffin and
salt to which a little vinegar has been
added to make it adhesive. When the
coating cools, apply several coats of flat,
black paint.

How to Get the Most Out of
Your Tubes

By merely changing your tubes around
in different sockets, the efficiency of your
set may be increased as much as 50 per-
cent. To do this correctly first tune in
a station and then take two of your tubes
and interchange them. Continue to do
this in various combinations with the
other tubes until the particular combina-
tion is found that gives the loudest repro-
duction.
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Antenna Switching Arrangements

THE radio experimenter who has
several receiving sets hooked up on his
bench usually finds it worth while to
arrange switches so that he can change
instantly from one set to another in
order to compare their respective quali-
ties on distant signals. As far as the
battery supply to the various sets is con-
cerned” the problem’'is simple enough as
there is nothing to interfere with con-
necting all of the sets to the same bat-
teries provided, of course, that the
minus “B” connection inside the several
sets is always to the positive side of the
filament circuit. If there is any doubt
about this matter it is better to leave
the minus “B” connection off all the
receivers except one. The antenna lead-
in can be run along the wall back of
the bench and a number of single pole,
single throw switches can be installed,
so that by closing any switch, you will
throw the antenna on to the set con-
nected with the particular switch. All
the "receivers can be grounded and a
change from one set to another simply
means the opening of one switch and
the closing of another.

Be Careful With Paper
Templets

MosT of the instruments now on the
market for use in home-made radio
sets which require mounting screws are
supplied with paper templets so that
the user has only to center punch the
panel through the paper templet and
then drill the holes. Unfortunately.
however, some of these templets are
printed from inaccurate plates and
others are incorrect because of the
shrinking or stretching of the paper
that results from changing weather con-
ditions. It is well to check up the
actual dimensions for the spacing of
the holes with the printed dimensions
before usitg the templet. This is
especially important when the holes are
several inches apart.
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Tnis department will keep you in touch with the latest inventions of tnterest on
which patent rights have been granted, and which are significant contribulions to
radio art. -

A Novel Receiver for Short-
wave Reception

A NEw means for receiving high-frequency
waves (short waves—150 meters or less), a
system of multidetection, demodulation or fre-
quency reduction method, by the use of which
efficient reception and amplification on low
wavelengths may be obtained, is proposed by
Peter I. Wold of East Orange, N. J. (Patent
No. 1,514,752.)

In radio systems that employ short waves,
the frequency of the incoming waves is often
too high to permit of efficient amplification.

In this patent use is made of a detecting
circuit in which the high-frequency waves
(short waves) are combined with those of
other frequencies that are supplied by a local
oscillator resulting in a beat note of a fre-
quency above the limit of audibility but low
enough to be amplified, and after amplification
they are again reduced by further detection
or rectification to some suitable audio-fre-

quency. This system is shown in Figure 1
below, . .
Those interested in short-wave reception

will be weli rewarded by following some of
the suggestions in Mr. Wold's patent.

4
Qscillotion Generofor

\/ R
' .

2

WIRING DIAGRAM OF THE NEW SHORT-WAVE RECEIVER

Ficure 1:

This invention overcomes the difficulty that is ordinarily experienced

in cfficiently creating audibility through the amplification of waves of high frequency.
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‘A Radio Control System for
Boats, Airplanes and Automobiles

THE experiments begun several years ago
with the radio control of mechanisms have just
heen patented by John Hays Hammond, ]Jr.,
of Gloucester, Mass. Mr. Hammond’s patent
specification discloses a system for the control
by radiant energy of moving bodies which may
be either a vessel, aircraft or vehicle. (Pafent
No. 1,513,108.)

This is accomplished by a combination of
selenium or other light-sensitive cells with a

Ll :
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suitable vacuum-tube circuit. Some will re-
cail the publicity given to Mr. Hammond's
“electric dog” which he made to follow him
by a flashlight held in his hand. A detailed
drawing of the complete system is shown in
Figure 2.

This invention also had a more serious
aspect when it was unsed in experiments dur-
ing the late war for the control by radic and
light. waves of torpedoes or airplanes. Scien-
tists reasoned that should an enemy at night
endeavor to pick up, with searchlights, a radio-
controlled torpedo carrying high explosives,
this very act would cause the light-sensitive

—~Jelentuame Cell
+ 8/

HOW HAMMOND'S ELECTRIC “DOG” WORKS

¢ 4 Thr:s diagram shows how Hght ravs or radio waves are used to operate
this device which, through an electromagnetic arrangement, can turn wheels or o
propeller or stop them in accord twith transmitied waves.

Ficuzre 2:
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THE HOOK-UP OF THE STATIC
REDUCING CIRCUIT

Ficure 3: The arrangement in the circuit of
the two antennas, one of which is considerably
higher thaw the other, 1s shown above.

selenium cells, associated with suitably con-
trolled circuits in the torpedoes, to attract the
torpedoes to the searchlights and cause their
destruction.

For Reducing Static

A MEeans for overcoming static interference
to a marked degree and at the same time caus-
ing no diminution of received signals is pre-
sented by Frank Conrad of Pittsburgh, Pa.
(Patent No. 1,513,223.)

The inventor finds that static changes and
static induction in antennas of different heights
are substantially the same, whereas the inten-
sity of the impulses set up in antennas by in-
coming signals varies with the height. This
phenomenon is pictured in Figure 3. The sig-
nals, as we know, are stronger at greater
heights. On the basis of this phenomena, the
inventor claims to eliminate the disturbing
effects of static discharges through the use of
two autennas for the interception of messages.
These antennas are so associated with receiv-
ing apparatus that the equal static discharges
in the two antennas cancel each other and
become imperceptible. On the other hand, the
unequal amounts of energy of transmitted sig-
nals picked up by the antennas, that result from
their different heights, fail to cancel each other;
whereby a residual effect remains that may be
amplified to produce a readable signal.

A Vacuum-tube Oscillator
Chronometer

A vacuuM-TUBE oscillator chronometer and
a method for increasing constancy of the oper-
ating characteristics of such device ts. provided
for in a patent recently issued to Peter [. Wold
of East Orange, N. J. (Patent No. 1,514751.)
It relates, also, to the provision of a chrono-
metric system of exceptional constancy and
accuracy by the expedient of using, as the
actuating means for the time-controlling ele-
ment, an oscillation generator in which the
frequency is set by the constants of an oscil-
lating circuit.

The type of generator proposed is familiar
among radio engineers as a generator of high-
frequency currents. The input and output cir-
cuits of an amplifying or repeating device are
related in such a manner that energy, if fed
back from the output to the input circuit, will
develop a continuous sertes of oscillations if
the physical and electrical constants of the
amplifier or repeater and the electrical con-
stants of the associated circuits are properly
proportioned.

An inductive or electrostatic coupling is used
for this purpose; or the same result may be
effected through the internal capacity between
the elements or electrodes of the tube itself.
This tube circuit should include an oscillatory
tuned circuit. The mechanical and electrical
arrangement for this chronometer appears in
Figure 4.

I'f the tuned circuit comprises the principal
portion of the impedance elements in the tube
circuits, it may be made to determine substan-
tially the frequency of the oscillations gen-
erated. Therefore, it becomes possible to make
the generated currents of the particular fre-

/0
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A NEW DEVICE FOR MEASURING
FREQUENCIES

Ficure 4: This is the circuit in which beats

of oscillating vacuuwm tubes are changed to

mechanical impulses by an electromagnetic
arrangenent.
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A CIRCUIT THAT REDUCES INDUCTIVE EFFECTS

Figurr 5:

The inductive effects in a power line are apposed with equal and oppo-

silely directed electromotive forces, wiich reduce the disturbances, for instance, that
occur when broadeasting stations are linked by telephone lines.

quency desired by properly adjusting the con-
stants of this circuit. oo

This invention should find wide application
in the various radio laboratories or among
those who are experimentally inclined, because
it affords a method of accurately producing a
frequency (as low as one cycle in ten _seconds)
that has a pure sine wave and as high as a
hundred million cycles per second (radio fre-
quencies ). .

Mr. Wold has provided a means for making
a multitude of audio and radio-frequency
measurements with one device; and, when used
at audio-frequencies (up to 10,000 cycles) it
provides the experimenter with a piece of
apparatus that he can use to advantage to make
impedance measurements of his audio-fre-
quency transformers, and to determine the
impedance of his tubes, he can read_:l;_' match
tubes and transformers thereby obtaining best
results with his audio amplifier.

When used at radio-frequencies the same
measurements may be made with radio-fre-
gquency transformers. There are numerous
other measurements that can be made with
such a “universal oscillator” and for those of
our readers who desire further information we
refer them to Bureau of Standards Circular
No. 74, Radio Instruments and Measurements,

which may be obtained for sixty cents from
the Superintendent of Documents.

A New Way to Minimize
Inductive Disturbances

A MEeaNs for minimizing or neutralizing dis-
turbances that may be impressed upon elec-
trical circuits by electromagnetic induction
from other circuits (such as parallel power
lines in proximity to the former), has been
proposed by Almon W. Copley of Wilkins-
burg, Pa. (Patent No. 1,513,224.).

This invention is particularly applicable to
telephone circuits, and offers a means of im-
proving radio broadcasting when relaying is
employed for linking a series of broadcasting
stattons by wire for the simultaneous trans-
mission of programs. The circuit arrangement
for it is shown in Figure 5. Difficulty has
always been experienced in broadcasting by
pick-ups or transient currents that interfere
with proper modulation. The inventor pro-
poses to minimnize or neutralize these dis-
turbances by opposing them with equal and
oppositely directed electromotive forces. The
American Telephone & Telegraph Company
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at present is utilizing equalizer and filter cir-
cuits to meet this problem and thus far has
been fairly successful. However, the foregoing
method affords another way to meet this
problem.

Simulating the Listener’s Presence
in the Studio

A paTENT, which provides a method of pro-
ducing the auditory illusion of being present in
a broadcasting studio has been issued to
Franklin M. Doolittle of New Haven, Conn.
(Patent No. 1,513,973.) This inventor proposes
to make use of different acoustical effects for
each ear of a listener.

Fe
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THE ARRANGEMENT OF THE RECEIV-
ERS IN THE AUDITORY ILLUSION
DEVICE
FIGURE 6: This circuit “fools” the ecars in
somewhat the same manner as the stereascope
“fools” the eyes.

He employs two separate channels of radio
transmission (as shown in Figure 6), which
mady be obtained by the use of two wave-
lengths, or by employing a single wavelength
and imposing two superaudible frequencies
which are in turn modulated by the voice fre-
quencies. He proposes the use of two micro-
phonic devices, one of which is arranged to
modulate the radiation of one channel and the
second one to modulate the other channel, so
that two versions of the sounds in a broad-
casting studio that differ in phase relation will
produce the consciousness of the presence of
the artist when the listener’s mind interprets
these sounds.

Two receiving devices are required. A sin-
gle telephone receiver is needed for each
receiving set; and when these two telephone
receivers are used as a headphone the right
ear gets one sound interpretation of the concert
and the left another.

While Mr. Doolittle has directed his atten-
tion to a timely problem we do not believe it
will be universally adopted by the broadcasting
stations for two reasons.

First, because at present the Department of
Commerce is experiencing the greatest diffi-
culty in allotting wavelengths to broadcasters
with a sufficient frequency margin to insure
the freedom from interference, especially in
those receivers that employ circuits that cannot
be tuned sharply.

Second, the other suggestion of the inventor
that would overcome this difficulty in trans-
mission, is to employ one frequency or wave-
length, and superimpose upon it two super-
audible frequencies, or frequencies above 10,000
cycles with. sufficient margin to insure the suc-
cess of using both channels simultaneously, so
as to insure successful transmisssion,

There is still the obstacle to be overcome of
employing two receivers so tuned as to be
responsive to the superaudible frequencies.
This would further require an investment in
another receiving set, which fact alone would
prevent the great majority of broadcast listen-
ers from making such a scheme successful.
The average broadcast listener who could af-
ford to operate two receivers would not obtain
success with such a method becanse of the
minor difficulties that are attendant upon oper-
ating two receivers simultaneously to two fre-
quencies that are relatively close, especially
of the regeneration type.

A New Terminal Clip

Mr. E. B. Lewis of Waterbury, Conn.. dis-
closes a new clasp or clip with a combhination
of a terminal lug which should prove ideal for
making quick ‘connections, (Patent No.
1521,197.)

A Balance Antenna System

ABRAHAM Press of Wilkinsburg, Pa., has
received Patent No. 1522745, that shows a
method for reducing disturbances from static.
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Twis department is conducted by PopULAR RADIO LABORATORY for the purpose of _keeping the
radio experimenter and the broadcast listener informed concerning the newest inventions and the

approved developments in radio equipment.

Only such epparatus as has been tested aund

endorsed by the Laboratory is noted in these columns.

RECEIVING SETS
“Day-Fan' reccivers; The Dayton Fan & Motor

Q.

Dc Forest radiophones: De Forest Radio Co,
Dywnergy radio sei; Dynamotive Radio Corp,
Eaglet neutrodyne; Eagle Radio Co. .
“Eagle” neutrodyne receivcr; Eagle Radio Co,
“Fastern” Three Circuit Tuner; Eastern Coil

Corp. .
“Tesco” crystal sets; Eastern Specialty Co.

“Fcodyne” Duplex receivers; Economie Appli-
ance Co. .

“Eisemann’’ broadeast receiver; Eisemann Mag-
neto Corp, .

“Eéscmamt' 6-D recciver; Eisemann Magneto
orp.

"Erla"') knockdown reccivers; Electrical Research
Labs. ]

Radjo low-loss Three Cirenit Tuner; Electric
Cny Novelty & Mig. Co. )

Model C-7. Supcrhicterodyne receiver; Experi:

menters Information Service, Inc.

LOUDSPEAKERS

De Lure Amplifier; Daven Radio Corp.
De Forest londspeaker; De Forest Radio Co.
“Dictograph’” loudspeaker; Dictograph Products

orp.
“Dictogrand” loudspeakcer; Dictograph Products

orp.
“Cémrm:'fonc Loud Siugers;” Dual Loudspeaker
0.

A GOOD MEDIUM-PRICED TRANSFORMER

Name of instrument: Audio-frequency, ampli-
fving transformer.

Desceription: A transformer containing a core
of the square D type with both the pri-
mary and secondary windings wound on
one leg., Both these windings and the
core are protected by a double metal
case, which serves as a shield, as a pro-
tection for the windings and alsoc as a
means for fastening to a baseboard.
The terminals are brought out to a com-
bination binding post and soldering lug.

Usage: 1In any audio-frequency amplifier as
an inter-stage coupling,

Qutstanding features: Low in price. Low in
ratioo Good amplification. Equipped
with soldering lugs.

Maker: Rauland Mfg. Co.

AUDIO-FREQUENCY TRANSFORMERS

De Roy Phusiformer; De Roy Radio Corp.

“Dongan’’ transformer, Type C; Dongan Elec:
tric Mfg. Co.

Equi-flux audio transformer;

Sons

Dymac audio transformer, iypes A-1, E, G, H;
Electrical Products Mfg. Co.

“Erla’’ audio transformers; Electrical Research

James C. Doran

Labs.
“Erla” push.pull transformers; Electrical Research
bs.
“Essex” audio transformers; Essex Mig, Co.

MICA FIXED CONDENSERS
“Daven’ Resistor-condenscr:
“Dubilicy’” Micadons:

Radio Corp.
“Erla"” fived condenscrs;
Labs,

LOOPS

D. T. W. Collapsible loop (German); Tobe C.
Deutschmann
“Erla"” loop; Electrical Research Labs.

Daven_Radio Corp.
Dubilier Condenser &

Electrical Research

— — = —
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Equipped with a shield and with soldering lugs.
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GRID-LEAKS AND RESISTANCES

Resistors and  grid-leaks; Daven Radio Corp.
“Daven” resisto-coupler; Daven Radio Corp.
“Daven” precision resistors; Daven Radio Corp.
Filament ballast resistors; Daven Radio Corp.
“De Forest” grid-leaks; De Forest Radio Co.
Dubilier resistance unit; Dubilier Condenser &
Radio Corp.
“Durham’” variable 5r€d-lcak; Durham & Co.
"Décré::m” Metallised Filamend grid-leaks; Durham

Fil-ko resistor; DX Instrument Co.
Fil-ko-leak; DX Instrument Co.
Lavite resistances; Eastern Coil Corp.
Glass grid-leak; Eflectrad, Inc,

Fired grid-leaks; Electrad, Inc.
Carbon resistances; Electrad, Inc.

BATTERY CHARGERS AND RECTIFIERS
“Elflab" fired crystal rectifiers; Electrical Rescarch
abs.

CRYSTAL DETECTORS

Universal Radio crystal detector; Elcctric City
Novelty & Mig. Co.

A MULTIPLE TRANSFORMER UNIT

Name of instrument: Multiple radio-frequency,
coupling unit.

Description: In this piece of apparatus there
are incorporated on a single base, three
intermediate, coupling transformers and
an initial transformer which can be used
in a superheterodyne circuit. The units
are placed side by side and are covered
with a metal shield and are provided
with insulated connection strips upon
which are mounted the binding-post ter-
minals. These terminals are marked
with letters that designate the proper
connections to the vacuum tubes and to
the other parts of the circuit. This com-
bination provides a simple unit, which
can be fastened directly to a receiver
baseboard by means of four wood
SCrews. .

Usage: In any radio-frequency circuit as an
inter-stage coupling.

Outstanding features: ~ Rigid construction.
Neat in appearance. akes up a mini-
mum of space. Connections plainly indi-
cated.

Maker: Precise Mfg. Co.

—_—— —_— — — e

MISCELLANEOUS ACCESSORIES

Resistor leak meounting; Daven Radio_ Corp.
Condenser mounting; Daven Radio Corp.
Combination grid-leak condenser mounting; Daven
Radio CorP. . )
"Dcc Forest’” coil mountings; De Forest Radio

o.
“Dixie” engroved binding posts; Dixie Supply
Co

Ilow to learn code; Dodge Radio Shortkut
“Dongaw” high-resistance woltmeter; Dongan
Electric Mig. Co., . .
Dubilier Ducon (light socket aerial); Dubilier

Condenser & Radie Corp.
“Nokorode' soldering kit; M. W. Dunton Co.
“Nokorode” solderinf paste; M. W. Dunton Co.
Durad Base; Duraplate Co, |
Durad Base Assembly Parts; Duraplate Co.
“Durham” bases; Durham & Co.
Fil-ko lightning arrester; DX Instrument Co,
Leather  for radio sets and portables; Eagle-
Ottawa Leather Co.
Easy seat cushion; Easy Scat Sales Agency.
“Eby" binding ﬂla(:t.:; H. H. Eby Mfig. Co.
Lkko albuwm; Ekko Co.
Lead-in device; Electrad, Inc.
Indooracriols; 'Electrad, Inc.
Aerial outfits; ElcctraJ, Inc.
Lightning arresters; Electrad, Inc.
amp socket antenna; Electrad, Inc.
Grid-leak mountings; Electrad, Inc.
lfyd’roground; Eiretrad, Inc.
“Lrla' solderless connectors; FElectrical Rescarch
abs.
Bezels; Electrical Rescarch Lahs.
Lightning arresters; Elcctric Scrvice Supplies Co.
Dynamotor; Electric Specialty Co.
Generaiors; Electric Specialty Co.
“Lssex” antenna lightuing arvester; Essex Mfg.

o.

“Essex” radio soldering fluid; Essex Mfg. Co.

Skware Flex Bus Wire #12; Essex Mig. Co.

Binding  post mname plates; Etching Co. of
America

Publishers of book ‘“Modern Radio Reception;”
Experimenters lnformation Service, Inc.

VARIABLE CONDENSERS

“Dc Forest” condensers; De Forest Radio Co.

RY ugeraciw variable condenser; De Witt-La France
a., Inc.

By-Pass condenser; Dubilier Condenser & Radio
arp.

"Dcup ex” condensers; Duplex Engine Governor
0., Inc.

DXL variable condenser; DXL Radio Corp.

Laﬂle . Ball-Beoring die-cast condenser; Eaglc
adio Co,

“Grin” variable condenser; Eastcrn Specialty Co.

"Eﬂ’ltg’ Miniloss condenser; Electrical Rescarc
abs.

“Llraco” precision condenser; Elgin Radio Corp.

"Elraco” low-loss condenser; Elgin Radio Corp,

—_— e

Equipped with a shiclded case and insulaicd binding post strips.
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Clear view scale. Equipped with three holes
for panel mounting.

TUNING INDUCTANCE UNITS

““De Forest” wariometers; De Forest Radio Co.
“De Forest” honeycomb coils; De Forest Radio

0.

“Eastern” coupler; Eastern Coil Corp.

“Cockaday” cods; Eastern Coil Corp.

“Eiscemann® variomecters;  Eisemann Magncto
orp.

"Ecr;srmauu" varioconuplers; Eisemann Magneto
orp.

IFariohm,; Electrad, Iuc,

Ferni-tuner; Electrad, Iuc.

Dugda-tdral coils: Elcetrical Products Mig. Co.

Seleetoformer; Electrical Rescarch Labs.

Radje lotwe-loss single or “donble tancr; Electric
City Novelty & Mig. Co. ’

“Pall Mail"” variocoupler; Essex Mig. Co.

SWITCHES

“De¢ Forest” switches; De Torest Radio Co.
Eagle Multiple switch: Eagle Radio Co.
Radjo anh-(t:‘af-acrf_\- ssoitch; Electric City Novelty

N 5 0.
".‘irkay'F cam switches; Essex Mig. Co.

JACKS

Radjo auti-capacity jacks; Electric City Novelty
& Mig. Co. -

AN EFFICIENT CONDENSER WITII A
FULL-FLOATING AXLE

Name of instrument: Variable condenser,

Description: Well-made condenser, built along
somewhat unique lines with a single
hbearing of large area that is insulated
by two large bushings. The stationary
plates are fitted with a removable dust
cap to prevent dirt settling between the
plates. It is simply mounted on the
panel by means of two flathead screws,
cach threaded into the solid end plate.

Usage: In any radio-frequency circuit for
tuning.

Outstanding features: New type of construc-
tion. igh efficiency. Wide spacing of
the plates. Smooth acting bearing. New
method of insulating. Provided with

. dust: cover. a5 * :

Maker: Allen-Bradley Co.

A DEPENDABLE MILLIAMETER

Name of instrument: Thermo Galvanometer.

Description: A well-made instrument that op-
erates from a thermo-couple and has a
scale reading of 0 to 100 milliamperes.
It can be fastened directly on a receiver
panel or mounted as a laboratory instru-
ment by means of a small bracket that
can be obtained from the manufacturer.
Equipped with three mounting holes for
fastening directly to a panel. Also
equipped with a small screw for making
correct zero adjustment.

Usage: In any circuit where it is desired to
measure the RMS value of the current
flowing.

Quistanding features: Small in size. Suitably
accurate for ordinary radio work. Neat
in appearance. Portable.

Maker: Weston Electrical Instrument Co.

RHEOSTATS

De Jur Lhole rheostat; De Jur Products Co.
Fil-ko-stat; DX Instrument Co. .
Eagle Revoluing resistor ricostat; Eagle Radio Co.
Precision rheostat; Electrical Research Labs.

HEADSETS
“Dictograph’”  hcadsct;  Dictograph  Products

orp.
“Iidson” phones; Edson Radio Sales Co.
“Eisemann' headsets; Eisemann Magneto Corp.

RADIO-FREQUENCY TRANSFORMERS

Telos wario-transformer; Danziger-Jones., Inc.
Duratran  transformer; Dubilier Condenser &
Radio Corp.

“Eisemann” R.F. transforincr; Eiscmann Mag-
neto Corp.

“LErla” transformer; Elcctrical Rescarch Labs.

SETS IN KIT FORM

Telos Kit; Danziger-Jones, IJnc.

“Daven’’ Resistance-conpled Amplifier Lits; Daven
Radio CorB. .

“Day-Faun'" Uit Reccivers; Dayton Fan & Motor

Co.
“R-D-X" Reflex Receiver kit; Durrant Radio, Ltd.
Resistance-coupled Amplificr kit; Elcctrad, Inec.
“Erla” Supcrflex 3-tube Cir-kit; Electrical Re-
search Labs.

-

Equipped with o dtr.v!f'rgo}" cas'l' and
insulated Dushings.
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Equipped with an extension plug.

A HANDY ACCESSORY FOR A LOUDSPEAKER

Name ofd instrument: Extension plug and
cord.

Description: An extension jack which will
acconmodate the ordinary plug and
cord, which is usually furnished with
the loudspeaker. - Attached to this ex-
tension -plug- is. a .cord about 25 fect
long, at the other end of which is con-
nected another plug, which can be in-
serted directly into the set.

Usage: As an extension for placing the loud-
speaker at a distance-from the receiving
set.

Qutstanding features: Neat . in "appearance.
Provides a means for placing the loud-
speaker in another room or for extend-
ing it out to a porch in summer. With
this extension the loudspeaker may be

_placed in a room anywhere that will
give the best results. . 2
Maker: Four-Way Co.

A RESISTANCE-COUPLED AMPLIFIER UNIT
FOR THREE STAGES

Name of instrument:  Resistance-coupled
amplifier.

Description: In this unit there have been com-
bined three stages of resistance-coupled
amplification primarily for use as an
audio-frequency amplifier.. The unit
contains three sockets for vacuum tubes
together with mountings for the grid and
plate resistors, It is also equipped with

e . — = e e

fixed, coupling condensers that are lo-
cated on the under side of the insulating
block and it contains binding posts along
the back edge for making connections.
It is mounted on a bakelite base.

Usage: In any resistance-coupled, amplifying
circuit.

Quistanding features: Neat in appearance.
Capable of large variation of both re-
sistance and capacity. Takes up very
small space. Easy to install

Maker: Daven Radio Corp.

BATTERIES

“Diamond” radie platc “"B" battcrics; Diamond
Elect. Specialties Corp. .
Edison’ radio-primary battery; Thos. A, Edison,

Inc.
Evide” A’ and "B batierics; Electric Storage
Rattery Co.

RADIO CARINETS
V" nlecansvood” (cabinct materiel}; Diamond State
Fibre Co.
Adapto radie cabiner; L. R. Donehue Lumber

0.
Lagle Console cabinet; Eagle Radio Co.

BATTERY CHARGERS 'AND RECTIFIERS

"l;'[rln" fixed crystal rectifiers; Electrical Research
Labs. )

" DIALS

- “Erla’ Dials; Elcctrical Research Labs.
“I.ZToon" dials; E-Z-Toon Radio Co.

. PANELS .
“Celeron” pancis; Diamond State Fibre Co.
AMPLIFIERS ) .
“Dazicn”  Super-amplifier Unit; Daven Radio
Corp. .

Su{-cmdio Audio Amplifier Unit; De Witt-La

“rance Co., Inc. -

Supcradio  Radio-frequencey amplifier nnit; De
Witt La-France Co., Inc.

POTENTIOMETERS

“De Forcst” potentiometers; De Forest Radio Co.

"l:ésemama" potentiometers; Eisemann Magneto
orp,

Potentiometers; Electrical Research Labs.

TUBES

“De Forcst” audions (vacuum tnbes); De Forest
Radio Co.

Protect-O-Tube; The Don-Mac Co.

"I.'iiade” detector tube (for dry cells); Electrad,
ne.

N — S

Equipped with six brackets for supporting and connecting the resistance elements.
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SOCKETS AND ADAPTERS - “Essex” bakelite socket; Essex Mfg. Co.
“De¢ Forest” tube sockets; De Forest Radio Co. PHONE PLUGS
“Erla” sockets; FElectrical Research Labs. 2-Way Phoue Plug; Electrical Resecareh Labhs.

This list of apparatus approved by the Porurar Rapio Lanoratory will

be continued as a part of the WHAT’S NEW IN RADIO APPARATUS

department untit all instruments, parts and complete sets have been in-

cluded. The listing'is alphabetical by manufacturers’ names and the instali-
ment in this issue goes through the letters D and E.
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GOLFERS FIND A USE FOR RADIO
THAT KILLS THE GOLFER'S GROUCH

A new use for radio on the golf course suggests the possibility of reporting golf
championship matches of the future with a portable radio transmitler that may be
mowved from hole to hole. In the picture above the golfers are lined up at the first
fee of a golf course ai Augusta, Georgia, listoning to broadcast programs from the
radio receiving sef on the table while they wait contentedly for their furn to tee off.



“TROUBLE
SHOOTING”

ConpucTEDp BY S. GOrDON TAYLOR

EVERY radio recciver requires a careful balancing of all of its parts if the best results are to be
obtained. Two receivers made from exactly the same design may give widely different results,
owing to variations in the parls used, the skill of the experimenters and the locations of the
receiver. This department is conducted for the special benefit of readers who have built the
radio receivers described in PopULAR Rapio and who want to profit from the experience of
others in operating them—ito learn the little kinks that get the maximum results.

Loops Used With Superheterodyne Receivers

SOME readers have the impression that a
loop antenna used with the superhetero-
dyne receivers described in the December and
January issues of PopuLarR Rablo, results in
limited wavelength range.

Inquiries that come to our laboratory indi-
cate the common impression that the number
of feet of wire on a loop determines its char-
acteristics. A builder of one of the super-
heterodynes, for instance, asked if 110 feet of
stranded wire would be enough to wind on a
loop which he was constructing. Another
reader said that he had ‘used 100 feet of wire
and had. found thé receiver incapable’of cov-
ering the higher broadcasting waveléngths,
while a third correspondent wrote that with
100 feet of wire on ‘his loop, he could get
nothing much below 300 meters.

The fact is that the amount of wire used on
a loop antenna is only incidental. The size of
the frame and the spacing between the turns
of wire are the important factors that govern
the wavelengths that can be covered by a par-
ticular amount of wire. One hundred feet of
wire, therefore, may be too much or too little,
ta’cg;)rding to the manner in which the loop is

uilt,

It is difficult to give exact specifications for
the number of turns to wind on a loop frame
of a given size, or for the spacing of wires
because the kind of wire used is a factor of
considerable importance. The four best sug-
gestions that we have made, on the basis of
some extensive experiments in the laboratory,
for building your loop are:

1, Make the frame as large as possible
as the flat type of loop is usually the
most conhvenient.

2. Space the turns 34 of an inch apart un-
less the loop is to be less than 2 feet
square. In that case use 14-inch spac-
ing.

3. Use a good grade of stranded, loop
wire with double silk insulation.
“Litz"” wire has no particular advan-
tages. The ordinary loop wire usu-
ally is made up of from 30 to 60
strands of No. 38 bare copper wire,
with a double silk, or one cotton and
one silk covering or insulation.

4. Wind on the loop more wire than can
possibly be needed—say, 120 feect.

When you have made your loop according
to these suggestions, connect it to your receiver
and tune in a high wavelength station. If the
dial setting of the loop tuning condenser is
somewhere near the dial setting given for that
station on curve K1 (page 50 of the January,
1925 issue of PoruLAR Rapio), then the loop, as
wound, is about right. However, if the dial
setting is more than-5 degrees lower than the
chart indicates it should be, you will know
that the loop has too many turns. Cut down
the loop a half turn at a time until the tuning
reading for the station, which is used to test
on, agrees with that on the chart. If, however.
the dial setting is higher than that on the chart.
you have not used enough wire. Wire should
then be added. But, if the loop was built
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with 120 feet of wire and if you followed the
four instructions above, you should not have
to add more wire; and in any case you are not
likely to ncel to take off more than 25 feet
of wire.

When you want to build a tapped loop, you
need only bare the wire at its center point,
the middle of the winding, halfway between
the two ends. Or, you may tap it at two or
three equally spaced points that will provide
greater variation.

The Effect of Local Conditions on
Loop Reception

A loop antenna will work under almost any
conditions. Plaster, wood or brick walls of
houses have no apparent retarding effect on
radio waves. Difficulty is frequently en-
countered in the case of stucco houses, how-
ever, because of wire screen reinforcement
that is used in their construction. In such
houses the walls act as a shield that prevents
the entire power of radio waves from reaching
the loop. All stucco houses are not built in
this manner, however.

For stucco houses it is usually better to use
outdoor antennas which, of course, are not
hindered by walls.

Perhaps the best arrangement is to use the
antenna in conjunction with the loop as ex-
plained in the “Trouble Shooting” department
in the March issue. Good results can also be
obtained by connecting the antenna lead direct
to the ground in such a way that the antenna
lead passes close to the loop and parallel with
the plane of the loop.

An Antenna Coupler Coil

Where it is desired to use the outdoor an-
tenna without the loop, the coupler (shown in
Figure 1) may be used. This is made of 45
turns of No. 18 DSC wire wound on a compo-
sition tube that should be from 3 to 314 inches
in diameter, by 6 inches long. This winding
serves as the secondary of the coupler. The
primary is wound on the same tube and con-
sists of 10 turns of the same kind of wire,
The primary winding should be spaced 114
inches from the secondary winding. To con-
nect the coupler into the circuit, the primary
winding is attached to the antenna and ground
in the usual manner and the ends of the sec-
ondary winding are connected to the receiver
binding posts which are provided for a loop
antenna,

On a receiver with three binding posts, the
middle of which goes to a tap on the loop as
in the 7-tube superheterodyne receiver that was
described in the December, 1924 issue, the tap-
binding post should be connected with a tap
from the thirtieth turn of the secondary of the
coupler described above.

After you have hooked the coupler in the
circuit and the receiver is in operation, you
may find that tuning is comparatively broad on
nearby broadcasting stations. If so, you can
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sharpen reception by removing one or more
turns from the outside end of the primary
winding. This gives looser coupling between
primary and secondary.

Broad Tumng of Loop

A loop receiver should never be operated
in the same room with another receiver to
which an antenna and ground are connected,
if selectivity. in the tuning of the loop receiver
is to be expected. The energy that passes
through the antenna lead to the ground, by way
of the primary coil in the other receiver, is
picked up by the loop antenna with the result
that tuning of the loop will be decidedly broad.
In the laboratory a wire was connected from
ground to antenna and in spite of the fact that
this wire was 12 feet from the loop, the tun-
ing of the loop was broadened to such an ex-
tent that a nearby broadcasting station could
be heard anywhere on the loop tuning dial,
providing the oscillator dial was left at the
proper setting for that station. Immediately
upon disconnecting the antenna from the
ground, the loop tuning sharpened to normal.

The tuning of both dials of the superhetero-
dyne described in the December and January
issues should be very sharp for distant recep-
tion. On local stations, however, the tuning
of the first condenser is not so sharp. This
fact, however, in no way alters the selectivity
of the receiver as a whole, inasmuch as the
oscillator dial still retains its sharpness. On
loud local reception, therefore, the oscillator
may be considered in the light of the selectivity
control with the loop tuning dial acting as a
volume control. On distant stations, of course,
this will not hold good as the tuning of the
loop dial then becomes much too sharp.

—

- - —— e

THE ANTENNA COUPLER COIL FOR
USE WITH THE 8-TUBE
SUPERHETERODYNE

Ficure 1: This s how the coupler appears

which is used in the antenna circuit of the

superheterodyne receiver when the loop antenna

is dispensed with for an outdoor aerial. The

binding posts on the left are attached to the

receiver where the loop antenna is ordinarily
connected.
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“Shall I Build the Four-circuit or the Super?”

We hear from many readers who are unde-
cided whether to build the Cockaday Eight-
tube Superheterodyne, which was described in
the January, 1925 issue, or the Four-circuit
Receiver with Resistance-coupled Amplifier
that was described in the October, 1924 issue,

To assist a fan in a quandary like this, one
must know the requirements and circumstances
in each individual case.

For an all-around receiver of excellence the
Four-circuit Tuner is a logical choice, provid-
ing conditions will permit the erection of a
good outdoor antenna. In this receiver the
tone quality, volume, selectivity and ease of
tuning are all that one could wish for, The
cost of the complete outfit is lower than that
of the superheterodyne and its upkeep cost is
lower on account of the use of five tubes in-
stead of eight in the superheterodyne.

On the other hand, the superheterodyne ranks
high in the first four qualities menticned above.
The “super” has two advantages over the other
in that it is used with an indoor loop antenna
and provides more volume on very distant sta-
tions. In some cases, especially in crowded city
districts, the erection of a long outdoor antenna
is not practical and the use of a loop antenna
then becomes necessary. In such cases the
superheterodyne is the more suitable,

In spite of the use of such a small antenna
with the superheterodyne, it will bring in the
more distant stations with greater volume than
any of the other types of receiver, including
the Four-circuit Tuner. Therefore, for one

who is mainly interested in DX reception, the
superheterodyne offers an advantage.

As against these advantages, there is the
consideration of original and upkeep cost of
the “super.” While the cost to construct this
receiver is not much greater than that of the
Four-circuit Receiver, its equipment is more
expensive mainly in that three more tubes are
required, The upkeep cost that consists of
recharging the storage “A” battery and re-
placement of “B” batteries, if they be of the
dry-cell type, is bound to be comparatively high
on a receiver using eight tubes. Of course, the
cost of charging the storage “A” battery is a
negligible itenr so this expense alone is not
important. However, the replacement of dry-
cell “B” batteries is of the greatest importance
because of their comparatively high cost. This
latter expense can be largely eliminated by
making use of storage “B” batteries and while
their frst cost is comparatively high, the cost
of recharging them is low. To sum up then:

1. The Four-circuit Receiver is the best for
local and distancé reception up to about 1,000
miles. It will give loudspeaker volume for a
considerably greater distance than this but never
as great as will the superheterodyne receiver.

2. The Four-circuit Receiver is less expen-
sive to construct and operate, ’

3. The superheterodyne receiver does tiot re-
quire the use of an outdoor antenna.

4. The “super” is selective in locations that are
within a few blocks of powerful broadcasting
stations.

Underwood & Underwood

TESTING A LOUDSPEAKER

Practically all “speakers” have a natural frequency at which volume is greater than
af others. Rorden Washington (shown abowve) is measuring the voices of loudspeak-
ers ta discover the places where they “shout.”
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BROADCASTS

CoNDUCTED BY DaviD Lay

ITEMS of general interest that you ought to know; bits of wuseful information that
every radio fan ought to know.

Seek Arctic Explorers by Radio

FoLLowiNG their regular programs recently,
three broadcasting stations, one at East Pitts-
burgh, Pa., another at Springfield, Mass., and
a third at Chicago sent out messages into the
northland asking for news of the ill-fated
Nutting expedition that was headed for the
eastern coast of Baffinland. The lost expedi-
tion that started from Norway was organized
by William Nutting in an attempt to follow
the course taken by the vikings in their daring
voyages to the North American continent about
1000 B.C.

All Wave Channels Are
Now in Use

- WHEN the Third National Radic Ceonference
met in Washington last October, a plan for
‘the reallocation of wavelengths in the whole
field of radio transmission was proposed chiefly
in an effort toc reduce interference and to create
more channels for the growing broadcasting
service. At that time there were 519 broad-
casting stations. Today every available wave
channel is in use. During the past three months
the radio experts of the Department of Com-
merce have tried out several other plans for
increasing the number of channels in the band
allotted to the class B stations, but to date they
have arrived at nc practical scheme which in-
sures a satisfactory arrangement between the
broadcasters and the fans.
* % %

Listening in on the Motherland

MANY governmental officials stationed in
South America keep in touch with home affairs
by listening in on their radio sets, according
tc A, S. Cook, aide to Secretary Davis of the
Department of Labor. * Mr. Cook says that
American attaches listen in almost daily to ten
or twelve American stations. This is especially
true in Santiago and Valparaiso. Chile, and
also in certain places in Peru. These Ameri-
cans report that they pget stations in Texas,
New York, and even Seattle, Wash., frequent-
ly, and Pittsburgh every day. He says radio

is spreading rapidly among the South American
natives, and even in the mountainous districts

great interest is reported.
* %

Modern Jonah Seeks Identity
by Radio

A MaN, who spcke an unrecognizable lan-
guage, was cast ashore at Cape Charles, Va.
in December and was turned over to the immi-
gration authorities. Last January, in an effort
to discover his nationality and thus to be able
to return him to his native land through some
foreign consul, the Government permitted the
“mystery man” to speak his jargon into a
microphone at a broadcasting station. A few
listeners wrote in to say that the man came

from Lapland.
* % %

Foreigners Demand American

Radio Apparatus

ExpPorrs of radio apparatus from the United
States have increased almost $200,000 a month
recently; if the December exports have in-
creased in proportion, the total exports for
1924 will reach a value of over $6,000,000. In
1923 the exports totaled $3,448,112. So far,
for the first eleven months of 1924, the total
is $4,950,746, a mil‘!ion*and*a half more.

Licensing Alien Patents Reduces
Chances of Radio Monopoly

THE possibility of a radio monopoly in the
United States becomes more unlikely on ac-
count of the action of the Navy Department
in issuing licenses to American manufacturers
under the so-called German patents which were
purchased by the Navy during the war. The
licensing of the German patents has been a
matter of concern to the radio industry for
the last two years. The licenses cover about
80 radio patents held by the Navy. The most
important are the Schloemilch and Von Bronk
patents which are basic on all reflex and radio-
frequency circuits, and which are perhaps
the greatest recent developments in radio.
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Curbing Sales of “Bootleg” Tubes

A SENTENCE of three months in the work-
house was imposed recently on a radio dealer
in New York City for offering for sale under
misrepresentation “bootleg” radio tubes. The
tubes, it was charged, were in cartons marked
“Radio Corporation of America.” It was also
alleged that the corporation’'s name was
stamnped on the brass base of the tubes and
that circulars and pamphlets with the corpor-
ation’s name had be::n 1llaced inside the cartons.

*

“Radio Photologues”

A cHICAGO newspaper has introduced what
are called “radio photologues.” Travel pictures
are published in this newspaper's rotogravure
section every Saturday. These are the basis
of a travel talk that is broadcast that night.
By this plan the listener can see the scenes of
which the travel lecturer talks in much the
same way as a ste:;eopticon* lecture is watched.

Jailed for Using a Receiving Set

A raplo fan in Czechoslovakia was recently
sent to -prison for six weeks because he built
a receiving set and occasionally sold parts with-
out a license. In order to obtain the license,
which this amateur should have had for oper-
ating a set under the Czechoslovakian regula-
tions, one must furnish a diagram of the set
with a list of units employed in it, pay a tax
and advise the authorities whether the receiver

il

i
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is home-built or obtained from a manufacturer
of radio equipment. Besides, the applicant must
be a citizen of the Czechoslovak Republic and
a permanent resident of the country. Despite
these requirements, there are reported to be
approximately 1,000 receiving sets in the re-

public.
* *  x

A Fan Helps a Railroad When
Telegraphs Fazil

WHEN wire communication was interrupted
by a sleet storm that played havoc with the
Pennsylvania Railroad’s telegraph and tele-
phone systems in the Middle West, Dr. Charles
L. Klenk, a St. Louis amateur, got a radio
communication through to Philadelphia to the
general superintendent of the Pennsylvania’s
telegraph departinent. A few railroads, in-
cluding the Delaware, Lackawanna & Western,
have their own radio communication systems
to meet emergencies, but none of them is much
past the experimnental stage.

x ®  x

000 Broadcasters Sign Of

Out of 1,180 broadcasting stations which
have been “on the air” since September, 1921,
only 550 are active today. This means that

630 stations have ceased to broadcast and the -

ether has been clarified by that amount. Prac-
tically all of the original 28 stations which
started late in 1921, remained on the air for a
year, and some of them exist today. In 1922,

WIRELESS HELPS THE WIREMAN

An electric power company in Washington, D. C. is working out a radio-telephone

service for directing the operation of its system and for communicating with repair

tracks out on a job. Just how this svstem of communication works will be described
N in an early issue of PoruLAar Rapio.



BROADCASTS

T -

I -
i
Photo loancd by Dr. Elliott White

DARTMOUTH STUDENTS “TAKE THE AIR”

Up among the granite hills of New Hampshire has arisen the antenna tower of sta-
tion WFBK, owned and operated by the Dartmouth Radio Association. Occasional
broadcasting is done on 256 wmeters, with 100 watts. Stations maintained al .S}:haols,
colieges and universities are assuming significance with the development’ of “exten-
ston courses” conducted by radio for the bencfit of the people resident in wide areas.

642 new stations opened ‘and 94 quit operation
in 1923, 249 started up and 298 ceased trans-
mitting, while last year, up to November 30,
249 more came on ‘the air and 238 signed off.

* % %

World’s Highest Radio Station

THE highest radio station in the -world re-
cently was opened on the Pic-du-Midi, in the
Upper Pyrenees, near the Spanish border. It
is located 9,439 feet above the level of the sea
and will, it is éxpected, make ‘possible “the
observation of several radio-telephonic phe-
nomena which have thus far remained unex-

plained,
* % %

Radio Tells Fishermen the
Price of Fish

From Boston comes a report of a novel use
of radio by fishermen who put out from that
port to ply their trade off the Massachusetts
coast. The fishermen, instead of using radio
for entertainment at sea, tune in on the market
reports. When quotations on fish are “right,”
the trawls are pulled up and the schooners head
for the market.

“Radio Bootleggers” in Bulgaria

A NEw type -of “bootlegger” has arrived.
This time his appearance is in Bulgaria where
private radio receiving stations are prohibited
by law. Fear of its enemies has stimulated
the Bulgarian Government: to pass this law,
but the radio fan nevertheless finds that he
can obtain a receiver through the aid of per-
sons who make a business of smuggling sets
into the country. Some time ago about seventy
of these private sets were confiscated by the
Bulgarian Government, -but receiving apparatus
is reported to be smuggled into the country in’
spite of the restrictions,

* * *

Transcontinental Air Mail Con-
trolled by Radio

THE airplanes that carry the air mail on the
new two-day schedule between New-York and
San Francisco are controlled and checked up by
radio. Thirteen radio stations are located at
flying fields along the route. As soon as an
airplane leaves one of these fields en route
for the next one, a radio message is passed
along to the next-fiéld: « The departure is-also
reported to Washington by radio.
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Teaching by Radio in Germany

A “pEoPLE’s high school” was opened recent-
ly at Leipsic;: Germany, to give instruction
exclusively by radio. The pupils of the new
school are the radio subscribers of the Leipsic
circuit who, at regular evening hours, listen
to lectures on scientific, literary, artistic and
economic subjects. When diagrams and illus-
trations are necessary for clearer presentation
of a subject, these are sent to subscribers be-
forehand for a small fee. The lecturer then
refers to them by page numbers so that the
listeners may follow the instructor as if they
were in a lecture hall.

* % %

Laws Against Squealing Sets

THE first legislative bill aimed at the elim-
ination of radiating receiving sets was intro-
duced recently in the Connecticut Senate. The
bill would prohibit emitting any noise or other

disturbance- that interferes with the reception *

rograms between the hours of
P.M.
* x

Treats Patient D-aily-- by -Radio

THE slﬁp’s surgeon aboard the S.S. Angers
“examined” a patient aboard the S.S. Capitaine
Faure by radio recently while the vessels were

of broadcast
6 PM. and'1

Gilliams Service

RADIO PARTS ON PUSHCARTS

This peddler of radio parts saves his voice b

letting German broadcasting stations do his

howking., With an antenna atop his pushcart
and a receiver, he calches the radio fans.

POPULAR RADIO

plying the Indian Ocean. The physician pre-

scribed for his invisible patient and thereafter

for a week made regular “visits” over the

ether. This is said to be the first case of

prolonged treatment and consultation by radio.
* *  x

Radio Defeats Wire Thieves

IN Persia, where Arab tribesmen look upon
thieving as a pastime as well as an occupation,
radio-telephone stations are particularly desir-
able means of communication. Telephone and
telegraph lines often suffer from depredations
of tribesmen who steal the overhead wires for
the metal they can get from them. The Anglo-
Persian QOil Company, which has installed a
system of radio stations, no longer needs to
depend on wire telephones or to be at the
mercy of tribal robber bands.

* x =

Amnesia Victim “Finds” Herself
by Radio

By broadcasting an appeal from station
WEBH at .Chicago. for assistarice in discover-
ing her identity; Charlotte  McGuire of St
Louis was identified by a relative in her home
town. The young woman left her home -on
November 19 to return to classes at her col-
lege. From that day until she found herself
in a Chicago hospital, Miss McGuire remem-
bers nothing. She did, however, have a faint
recollection that her first name was Charlotte.
The aunt who ‘heard this name spoken over
the air by the familiar voice of her niece was
able to identify her. o

*t & %

Amateurs Come to Newspaper's
Rescue

THANKS to amateur radio operators, the
Decatur Herald went to press a short time ago
although the land lines that carried its news
were put out of order by a heavy snowfall in
Illinois. Mark Spies of Decatur, Ill, and W.
C. Fowler of St. Louis worked nineteen-hour
watches for two nights to get the news through
to the Illinois newspaper.

* » »

The High Cost of Radio in
Lithuania

In Lithuania a radio fan must petition the
postal authorities before he may erect or install
a radio receiving station. His application must
bear a twenty-five cent revenue stamp and be
accompanied by $10 to cover the yearly tax.
If the fan proposes to buy an assembled set,
he is charged $2.50 extra in taxes; and, if this
‘'set has an amplifier, he must pay an additional
dollar. Besides there is a $10 tax for every
tube used. Sets not properly licensed are sub-
ject to seizure by government officials. = Banks
or commercial organizations must pay a $200
tax annually for permission to use a receiving
set. whereas motion picture theaters and cafés
pay only $100.
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Performance

Through the calm, moon-lit silence of the mid-winter
night, your Jewett Superspeaker will increase amaz
ingly your ability to reach out and bring in messages
you would hear otherwise only through your headset.

But stormy weather is Superspeaker weather too.

January blizzards and the hot humidity of July will
both find your Superspeaker reproducing faithfully,
roundly and without distortion, the sound vibrations
brought to it by your Radio Set.

This uniformity of performance is possible only be-
cause of the Superspeaker’s exclusive, patented air-gap
adjustment.

With this adjustment you can increase or lessen
Superspeaker volume, and can balance accurately the
result of any climatic change.

Ensure uniform, year-round Superspeaker performance
by the one and only possible method —The Super-
speaker itself.

Throat straight as an organ pipe—No crocks or turns to
impart bugle effect —Size ample to reproduce band an
orchestral music—A biR, glossy, substantial, non-vibrating
instrument, built complete by musical instrument people
who know their business. Sold by leading, (‘.smglshed
merchants everywhere.

€@ JEWETTRADIO& PHONOGRAPH CO.
5672 DIXIE HIGHWAY  PONTIAC. MICHIGAN

Supersp
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‘THERE |15 NO SUBSTITUTE FOR THE BEST™

aker

Trademark Registered

All apparatus aduemsed in this magazine has been tesfcd and approved by PGPULAR RaADIO LABORATORY
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O own an ATwaATeR KeNT — just think what it
means! In one evening the thrills of a lifetime are
crowded into a few short hours.

Set its dials and the melodies of a famous orchestra
flood your home; another touch and-you hear a lecture
from a thousand miles away—turn again and you have
the news of the day or the sweet voice of a renowned
singer generously broadcasting for your entertainment.

Choose whatever program you will, with an ATWATER
KENT you are master of the air.

There is an Arwater Kent well ‘within your
means: it combines every feature that assures radio sat-
isfaction for years to come—Any Arwater Kent dealer
will help you in your selection.

Interesting literature on request
ATwaTER KENT ManUrAcTURING COoMPANY
4712 Wissahickon Ave., Philadelphia, Pa.
Pacific Coast prices slightly higher

S B A C K O F 1 T

J'{bdé’l /:q *85

_Model 12-%105

Model 20-%00.

-
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HROUGH an Atwater Kent Loud Sﬁeaker the
true spirit of radio finds expression wit

T exquisite .
fidelity. Its full volume of rich, natural tone, with- :

out a trace of the mechanical or suggestion of the /\
artificial, is at once a credit to your receiver and to 4

‘the_artist at the distant microphone. y/ \

. The ATwaTer Kent Loud Speaker brings out the — -
best from any set:—it is the final touch that makes ., R,

yout radio a living thing. ’ ModeiM>18

Decide today.to buy one for your family. Letthem
all hear the wonderful things that are on the air.

1
|
Your dealer has three ATwater Kent models for ff IA
your selection. \
Interesting literature on request \
AtwaTter Kent Manuracturing Company 4 AN
4712 Wissahickon Ave., Philadelphia, Pa. /

Pacific Coast prices slightly higher Modet 1520 ModelR215 /f

ol

BRING OUT THE BEST FROM ANY SE

“All apparatus advertised in this magazine has been tested and appioved by POPULAR RADIO LABORATORY
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AMONG the extravagant and oftentimes misleading claims made
for so-called “low-loss” condensers, the Rathbun stands out
as just a real good job—at a fair price.

Rathbun Condensers are guaranteed electrically and mechanicaily
perfect—they are as well made, as skill, the best materials and
the honest desire to give full value can make them. In actual
results ypu will find them the equal of any other condenser—
at any price. There is no need to pay more.

Insist on Rathbuns—they are good condensers, Try them in the
next set you build—the single-hole mounting is a real convenience,
And bear this in mind—if you can get longer distance, sharper
tuning, better quality or more volume with any other condenser
on the market today, return ours, and your money will be imme-
diately refunded. @ = p—_—————ae—————

r
| AnEntirelyNew System of Radio Reception
Don’t be fooled by "lofw-loss” I Rathbun Single Hole Mounting Superior Condensera

4 have bceen specified for use in the Hoyt Sustem
bunk. Insist on end plates of | $ignat dugmeniation, by the inventor Francis

A B bIN

-
|

2 PERFON CONDENAER |
ey

4

ave a limited number of Blue Printed

gemu'ne moulded ‘Bakeh’te, new system of radio reception, together with ni

We have prepared a little booklet giving receipt of this coupon and 4 cents for postage.
in detail the stery of 8o called “Jow-Joss”

I cOpfes of Mr. Hoyt'a original laboratory notes on this

circuit sketehes, which will be sent free to you upon

condensers, including a tabulation of the NAME
logses, accurately measured, in over fifty

5 in-
standard condensers. You will find itin ADDRESS

teresting and Instructive and it's free for
the asking.

pou e —

JAMESTOWN, NEW YORK

RATHBUN MANUFACTURING COMPANY, INC.

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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How to Build and Operate
the ULTRADYNE

32-page illustrated hook giving
the latest authentic information
on drilling, wiring, assembling and
tunin%{the‘Modcl f.-z Ultra- 500
dyne Receiver..._........

THE ULTRADYNE KIT

Consists of 1 l.ow lLoss Tuning
Coil, 1 Special Low Loss Coqlpler.
I Type “A" Ultraformer, 3 pe
“BY “Ultraformers, 4 Matched
Fixed Condensers. 1

To .protect the public, Mr.
l.acault's  personal monogram
seal (R._ E. L)) is placed on all
genuine. Ultraformers. All Ultra-
lormers a]re guaranteed so long
a9 this seal remains
unbroken. ....... $30'00

:'

i
o |11 el

SN
[GZAENCEAR

Heard Europe on a Home
Built Ultradyne Model L-2

Arthur Bender, 116 East 2nd St., Coving-
ton,
Europecan stations last week on his eight-
tube
self —Cincinnati Enquirer, Nov. 30, 1924.

._"' N A RN
&a@@%’@}m O

Ky.. had no trouble picking un

Itradyne which he constructed him-

g

A

: O

AR

housands have built it!

LIKF. Mer. Bender, thousands have successfully built the Model
L-2 Ultradyne and claim it the most wonderful receiver they
have ever known for great distance on the Loud Speaker.

In no other receiver is found the “Modulation System” of radio
reception—an outstanding radio engineering development by
R. E. Lacault, E.E., AM.I.R.E., Chief Engineer of this Company
and formerly Radio Research Engineer with the French Signal
Corps Research Laboratories.

With the application of regeneration to the “Modulation
System” the Ultradyne is capable of detecting the faintest broad-
cast signal, regenerating and making it audible on the loud speaker.

In addition, the Ultradyne is the most selective receiver known.
Regardless of close similarity in wave length, it selects any station
within range—brings in broadcasting clearly, distinctly, faithfully.

The Model L-2 Ultradyne will do everything better than any
super-radio receiver operating under the same conditions.

Write for frec descriptive folder.

d LTRHD;DE .

MODEL L-

Phenix Radio Corporation
7-9 Beekman Street
New York

o

iR,

il

2]

|

)
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Easy to Charge and
Easy to Keep Charged

with the WILLARD “B” BATTERY
CHARGING OUTFIT

Complete No Extras to Buy

It’s as easy to recharge a Willard  the plug into your light socket,
“B” Battery as it is to change a  clip the charger terminals to the
tube. battery and charging starts imme-

The new Willard “B” Battery  diately. Charges both 24 and 48-
Charging Qutfit comes complete. volt units. Cannot injure the
No extras to buy. Simply screw  battery.

FOR SALE AT ALL WILLARD SERVICE STATIONS AND
RADIC DEALERS

Current that is the same strength all stations use Willards. Other reasons are
the time is what you need for better radio freedom from noise, economy, and the bet-
reception. ter all ‘round results they get with Willards.

Only a battery that is rechargeable can Why buy “B” batteries more than once
produce this type of current. when Willards last for years, and can be

That is one reason why 185 broadcasting recharged so easily.

FOR BETTER RADIO RECEPTION, USE STORAGE BATTERIES

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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A set anyone can put together and
enjoy all-tha-ysar round radio

Divections given so simply that
anyons can follow them
BOVE are illustrated the circular
of printed instructions and _the
life-size diagrams of the wiring, which
are packed with each Model “S8" Kit-

set. Step by step the making of the
set is described in clear, simple lan.
guage—just simple operations which
anyone can easily follow.

E———

<

Only two tools required—a
screw-driver and pliers—and
they are included in the Kit.

Enthusiastic praise from Model *'S"’
user from New York City:
"Well, I believe we had every jerk-
water station in the U. S. Stations
I never heard of before. At 11.45
P.M. I pulled in KF1I (Los Angeles,
Calif.) on the loudspeaker. At
12.15 A M. KGO (Oakland, Calif.}.
I went back and picked up
KFI three times. My home is
Jocated in what is considered
cne of the worst sections for
radio. The skyline of New York
is directly opposite me. I am on
the harbor, a mile from the Navy
Yard, and have threc bridges with
clectric trains to bother me, but
with it all I got the Coast. Forgot to
mention that two locals were on—
WHN and W JZ; some selectivity.”

ACME

~ for emplification

FOUR TUBE REFLEX AMPLIFIER
WITH “0" COL TRANSFORMER
AND SO00N TUBE DETECTOR 513

This is the new model ‘S’ Acmeflex Kitset

IN THE above wiring diagram special attention is called to the
D-Coil radio frequency tuning unit and the vacuum tube detector,
giving the famous Acme Reflex (trade-mark) still greater distance,
greater selectivity and better reception.

We can save you about $60.00
on this $150.00 radio

IF YOU bought this set
completely assembled it
would cost you $150. But by
putting it together yourself
you can buy it for only $80,
plus cabinet, saving about
$60. We could make it for less
but it wouldn’'t give results.
Acme Engineers have done
all the engineering for you
and have written clear, sim-
ple directions which show
you, step by step, how to put
the set together. Many have
done it in three hours, and
found it fascinating fun.
Even if you know nothing
about radio- you can put it
together. All the parts are in
the kitset, even the loop. No
antenna to erect. Even a
screw-driver and pair of pli-

ers, the only tools you need,
are included. No-soldering to
do. The panel is all drilled
for you. The only accessories
to buy are tubes, batteries,
loudspeaker and cabinet. If
you don’t want to put it to-
gether yourself, there are
amateurs and dealers glad to
do it for you.

And your finished set is the
famous Acme Reflex (trade-
mark), now wonderfully im-
proved in distance, selectiv-
ity and reception. It will pull
in more stations, louder and
clearer, than most sets
using the same number of
tubes (five). Only one tuning
dial—easy to tune. Send
coupon today for complete
information.

Note these features of Model **S*' Acmeflex Kitset
Complete directions given for putting set together. .

No antenna to erect.

No technical knowledge or workshop required.
Only two tools and they are in the Kit.

No soldering to do.
Only one tuning dial.
Excelient reproduction.

Greater distance, sensitivity and selectivity.
Non-radiating—won't bother your neighbor.

Saves you about $60.

ACME APPARATUS COMPANY, Dept, G3, Cambridge, Mass.

Pioneer Radio and Transformer Engincers and Manufacturers

flex Kitset to:

ACME APPARATUS CO.. Dept. C3, Cambridge, Mass.
Send complete information about the new Model “S" Acme-

All apparatus advertised in this magazine has been lested and approved by POPULAR RaDIO LABORATORY
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General Theory of the Toro-Tran

Figure r shows how the field of the ordinary
coil extends into space and increases losses due
to stray field. igure 2 shows a “double
seriea’” winding. which reaenct.s the field some—
what. Fizure 3 shows a “‘four series’ winding
and the field almost enclosed. In Figure
(the Toro-Tran) the field is entirely encloseﬁ
and the losses due to stray fields are eliminated.

Note that a stra¥ signal passing through the
coil at X "——not introduced from the aerial
or the tube—is balanced out at “Y* by the
reversed polarity of the winding. This rejecta
undesirable sirnals. while the concentrated in-
ternal field builds up the tuned angnal Hence
maximum distance and select]

~and now the TORO-TRAN!

CARDWELL, whose pioneer " ¢ low loss ™’

condenser establlshed new

standards of radlo efﬁcxency, is now 1ntroduc1ng the Toro-Tran*—the
ideal balanced couplmg inductance for all radlo frequency work.

*TRADE MAREK
Registry applisd for

The Toro-Tran elirninates s:gnal cnergy picked up
by ordinary coils from nearby stations. It eliminates
magnetic feed-back in multi-stage radio frequency

circuits, thus removing the most aétive factor in

causing howling and distortion, and tﬁcrcby-incrcas-
ing selectivity and distance. Itrejectsalmostentirely

machinery, clevators, door-bells, arc stations, etc.

- The Toro-Tran winding confines the field to the

inside of the coil, a small area, and thus avoids one
of the greatest causes of loss known to radio re-
ceivers—that of stray magnetic fields, which result
in the absorpt:on of signal energy and reduce the

the interference effects caused by electrical power °

-

1. Compactnean. The coils do'. not re-

qQuire spacing or angular mounting.
They occupy less space than your
condensers. '

2. Permit exact nullification for tube
and stray capacity without guesswork

4. Low dist}ib‘ute'd_\capéci_ty: die to
air spacing of each winding and to low

. voltazc-drop per tarn of amall diameter

wire.

5. Maximum coupling and high ratio
of voltage mcreaue due to ccrncentrated

_efﬁcxcticy of the receiver tremendously.

Note these unusual advantages in assembly and operation

the gt:eateet loss factors in the ordinary
circuit and is not remedied by *“skele-
‘ton’’ or so-called “low-loss”’ windings.

7. Basc of neutralizing oacillation due
to tube capacity by means of rotating
control, which anyone can *““balance.’

or tedious testing. - s
3. Closed magnetic ﬁeld elu-mnateu
magnetic feed-back in tuned radio fre-
quency amplificrs.

The Toro-Tran has a lower “circuit resistance’’ (i.c.,
effective resistance as assembled in a set and not as
isolated in the laboratory for theoretical measure-
ments) than any inter-stage tuned transformer made
and has a correspondingly higher amplification fac-
tor, .its ratio exceeding ten.

To appreciate the many remarkable advantages
of the Toro-Tran, write for our two free booklets:
“The Torodyne Circuit” and * The Most Interest-
ing Radio Frequency Transformer Ever Invented.”

Toro-Trans are ready to mount in any tuned
radio frequency circuit. Replace your ordinary coils

6. Absence of all supporting insulation
- in the field of the coil. This is one of

field with zero leakage.

8. Low capacity between primary and
sccondary, affording maximum trans-
fer of energy to succeeding grid circuit.

with Toro-Trans. You will be astonished with the
results. Most ,00035 mfd. variable condensers will
tune them, but by using Cardwell Condensers you
get maximum efficiency.

“  Order from your dealer or direct
CARDWELL TORO-TRAN WITH BALANCING

POTENTIODON . .t ittt innoattenarananns $ 4.00
Cardwell .00035 Condenser for tuning. . ........... 4.75
Cardweil .00035 Vernier Condenser. .. ............. 6.25
Cardwell .00035 Dual Condenser (two-in-one). .. ... 8.00

Cardwell .00035 Triple Condenser (three-in-one).
Cardwell Audio-Trans (compound audio transformers) 10.00

The Allen D. Cardwell Manufacturing Corp.
81 Prospect Street, Brooklyn, N. Y,

All apparatus advertised in this magazine has bee:: lesied and approved by POPULAR RADIO LABORATORY
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Balkite Battery Charger.
Charges 6 volt “A" stor-
age batteries.”
Price $19.50
West of Rockies 520
In Canada $27.50

Balkite * B"=—veblaces
‘B’ batteries and dry
cells. Operates from
o light socket,

Price $55
In Canada $75

A uniform, constant power supply
for both “A” and “B” circuits

Here at last is a convenient and unfailing power supply for your

radio set. Balkite Radio Power Units furnish constant uniform

voltage to both circuits, and will give your radio set greater clarity,

power and range. The Balkite Battery Charger keeps your “A”
storage battery charged. Balkite “B” replaces “B” batteries entirely
" and supplies plate current from the light socket.

. Based on the same principle, both the Balkite Battery Charger
and Balkite “B” are entirely noiseless. They have no bulbs or mov-
ing parts, and nothing to break, adjust or get out of order. They have

“a very low current consumption, are simple and efficient in opera-

. tion, and can be put in use at any time by merely connecting to a

light socket. Both are guaranteed to give satisfaction.

Sold b)‘a leading radio dealers everywhere

D 1l.: dio
Ball(lte RJZI?@Z)" Unifs

BALKITE BATTERY CHARGER = BALKITE “B® PLATE CURRENT SUPPLY

Manufactured by FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Illinoss

- - -

All apparatus advertiscd in this magaszine has been tested and approved by POPULAR RADIO LABORATORY
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“HELLO, BILL,
, ’l — o -
HOW’S BUSINESS?”
L
Tom was a friend of Bill. And Bill was a friend of
Tom. Both were radio dealers. They met one
day returning from the Business Men's Tuesday
Luncheon. Says Tom: ( )
3+
‘“Hello, Bill, how's business?”’ “Rotten,” growled \ el e Ll !
Bill. “I can't get any deliveries from my whole- Radio Car pliAmetica
] .H
saler . wmlrd‘!:l’ s8] Electric
“Who is your wholesaler?” asked Tom. ‘‘The Bddwin  Brandes  Burgem
Blank people,” came the answer. Cardwell  Croskey
““Now, old man,” Tom put in, “listen to what T tell il
you. You connect up with that HOMMEL Dubilier  Fada  Benjamin
organization—just as I do. A
General Radic  Alden
“If you are a HOMMEL Dealer you'll get your Jewell  Phiko
deliveries even if no one else is. And co-operation! Remier  Rhamstine
Why say, they sent me a couple of consumer in- U S Tl  Westem Ekecrric
quiries—they always refer inquiries to their dealers And other
—that brought me a sale of $200. and another one leading manulacrarers
of $400. That's gospel truth, Biil. & ~ )/
“Get their Encyclopedia of Radio Apparatus— Y
266-P. That describes their complete line.” Bill
followed Tom's advise—and stopped worrying about
“rotten’ deliveries and business.
WHOLESALE ! EXCLUSIVELY
t g i : ]
929 PENN AVENUE - . (HoMME| - PITTSBURGH, PA.

l_ i [ X1

All apparatus advertised in this magazine has heen tested and approved by PoruLAR RADIO LABORATORY
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BELDEN RADIO BAJTERY CORD
Fh Wk W W Wk " L

Improves Appearance of Set

The Belden Radio Battery Cord
contains five flexible. rubber-
; covered conductors, each marked
3 plainly with a colored tracer.
Two conductors are No. 16, for
] the A-battery circuit, and three
] are No. 18 for the B-battery cir-
cuit. All conductors are enclosed
in a glazed brown braid that re.
sists wear and protects the con-
ductors. The ends are soldered,
and can be used with any type of
: terminal. Does away with all
\ messy, dangerous battery wiring.

Ml LY

T

Cord Length
6 Feet

Belden

Manufacturing Company
2)16A So. Western Ave,
CHICAGO. U,
Manufacruvers of Elecerical W ire
Products Slmte 1902

: Belden Manutactunng Company b

: 23}16A So. Western Ave., Chlcago:

. Please send me “"Helptul Hints lor Redio Fane.™” [

describing oll Belden Radto Products

| 1

B Name 1

S, A 1 [ ]
B Address .

] ]

] |

] |

e [N [

Make Your Set
Safe

for Tubes and Batteries

Just one accidental short circuit amvong the battery
wires, that lead to your set, can burn out all the
tubes or ruin the batteries. That is why the expe-
rienced radio fan does not trust to a mess of con-
necting wires, between the set and the batteries,
but uses a sturdy, neat battery cord in their place.

Loose connections and poor joints are responsible
for much noise in the receiver, and a good battery
cord eliminates much of this trouble. The circuits
are easily traced and B-battery taps can be changed
without danger of wrong connections. Try a Belden
Radio Battery Cord before you burn out your tubes.
It is inexpensive insurance against trouble. Get
one, today!

Free Booklet
Send for it
Now!

o

’---.-:-..--...-;---.1

“meemssgrgnnmn-nn
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Apex
Super 3

efficient

This_highly
tuned radio o

] . m X
ceiver ;‘-‘;\:‘h:onqtr\lctwﬂ-e
design meets €V

= ent that
instremMet ion of the

ical exp€ ;
Fadio enthusiast:

€ r5.
e ApexSuper 2.
gclbl\:] \}\’t&l have 2 radio r¢

. . distant 5t8°

brings 'lt\ tthe

celver l‘:‘a‘:_‘and disnn_ct-sf,‘ o \og-
ions ire o

tst.mion you desite | clous Apex

numbcrl

LEARN WHY AMPLIONS
LEAD IN SALES

This is an invitation to
hear the favorite of music
lovers theworld over.The
creation of the world’s
oldest makers of loud
speakers.* The largest
selling loud speaker. The
Amplionl—with its su-
premesensitivity, purity,
clarity and volume. With
itsexclusive‘‘floatingdia-
phragm,’” correct acous-
tic contour and long tone
travel through a rubber
insulated, non-resonating
curved conduit.Just com-
pare the tone
, and you'll
.-a—\l choose the
2 Amplion.Lit-
f erature and
= dealers’name
Foouegrash Unlta o1y request.
THE AMPLION CORPORATION
OF AMERICA

Executive Offices:
280 Madison Avenue, New York

Suite X

*Alfred Grabam & Co.,
England, patentees

) Amplion
7 Dragon AR-19
o8 5

Amplion
Dragontly,
Model AR-102,
$13.50
The Amplion The Ampli
ilﬁlli)hDesI;l;x;d Junior, i Different
-114, %27. AR-111, $4.00 Ma =
rkings

Slightly higher in far wesi

All apparatus advertised in this magasine has been tested and approved by POrULAR Rap10 LABORATORY
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‘XIHEN it comes to making a loudspeaker deliver the
goods, there’s nothing like a pair of AmerTrans.

Built to operate by the pair, they secure from two stages all
you could possibly hope for in audio amplification.

A New

B /
Look for a pair of AmerTrans in the set you buy—use them / of R

in the sets you build. Learn just what the famous Amer- // REpilon=
Tran “kick” means—and then get a loudspeaker to take it. iR R

/ _inventor of the

/ S_Hoﬁ SAyatem of

. . . ta-
AmerTran is made in two types, one qualllty—- /Atio:l? s f“,',‘p"’c‘j}‘ﬁgd
— i . —_ i : 1. merTran for use in
AF6—ratio5:1and A F 7 ratio 3%: 1 /thi“ewsymm.weham

aedl 7 a limited number of Blue
B“y ‘hem b)’ ‘he Pa".' Printed copics of Mr.Hoyt's
/ original laboratory notea on

AMERICAN TRANSFORMER COMPANY P e T Wi i i

nine cir=

cuit akatches, which will be sent

175 EMMET STREET, NEWARK, N. ). // free to you upon receipt of this
“Transformer builders for over twenty-four years’ g [eoupen Spd § <l [fopiipostaEc.

// NAME . e mmsermemmersmmsssa

Price either model $7.00 ADDRESS

At your dealers, MER R—AN . p
I 3lE 3l & e IE] momr At NS TR

—

All epparatus advertised in this magazine has been tested and approved by PopuL.AR Rapto LARORATORY
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The U. S. Puts Its 0. K. On
FREAS HYDROMETERS

ACH Freas Hydrometer
E is made from a pattern
tested and officially O. K.’d
by the U. S. Bureau of
Standards.In everyrespect,
it is a precision instrument
—finely gauged, accurately
calibrated, absolutely de-

To insure proper radio
reception keep your
batteries in the pink of
condition — test them J
frequently. The Freas fi
hydrometergives you the /.{f
correct reading—is easy
to read—is sturdily /
i

pendable in its reading. built for long service. JOBBERS:
FREE BOOKLET Major J. S. Hatcher tells you *7 Write for our
how to insure best reception re- atfragtipe
sults from your batteries. Postal brings his booklet to you. P RaPositions
7
FRANCIS L. FREAS GLASS WORKS
America's Largest Hydrometer Manufacturers
CONSHOHOCKEN .+ PENNSYLVANIA
i
o NEW LOOP )

Gives you what you really need

More Volume
Greater Distance
Far More Selectivity

Due te the electrical advantages gained by the
eliminaiion of Zame. Oaly 13”7 in diameter,

CARTER AERIAL

Ujpsu
si(ows

'C$!||||
O

IIIIIIII|||....¢IIIIIIII||
.

ﬁj ‘i"\\‘ E—— c

Any dealer can supply

In Canada—Carter Radie Co., Limited,
Toronto, Canada

(‘arter Radio (o.
807 REPUBLIC BUILDING ®
L CHICAGO,

EFFICIENTRADIO cotLs W[ — : /
HERCULES

A Specialize; er‘:-ié;nization for
Aerial
Mast

Economical Production
20 Ft. Mast %10

We make Caila only. Our entire
resources are devoted to Radio Coils.

* 40 Ft. Mast $25
69 Ft. Mast $45

I "6}73‘15;:\'1’1?1&‘ BASKETWEAVE £ SOLENOID

For that reason we are able to render
Radio Set Manufacturers an un-
equaled coil service.

Regardless of your own facilities you
will undoubtedly find this service
profitable to you. Ask us for esti-
mates and samples.

lais, WA Ail steel con- ]
e struction, Com- Write for
e lete with guy wires cnd Literature
Rlasr-hcad pulley. We d
pay freight, F‘I;HEE
lII 107 W. Canton St. Boston Mass. lI' zsquvi;'iglﬁls.& CO&B:T..HB;)S Blueprinl

All apparatus advertised in this magazine has been tested and approved by PorULAR Ranio LABORATORY
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bethe BEST

We could have manufactured a loud
speaker two years ago, butwewouldn’tl
We have waited — studying, planning
continually striving for perfection and
now at last! WE HAVE IT—In the
new TOWER’S LOUD SPEAKER,

B Themanyfeaturesinclude,

syt a
T magnets that lift two lbs,
= 10 oz, diaphragm of spe-
Y cially constructed material,
-~ erfect non-vibratinghorn,

0° bell,

RARDARARARARR

i EEREEEEEE e T

TOWER'S phones

are tested by Gov- ¢/ € ] , -
ernment Licensed 8 . =
Operators. On sale i My | & ﬁqg,_
at all good dealers. AW : ; o

THE TOWER MFG. CORPORATION L i B ‘f ﬁ i

98 BROOKLINE AVE. Dept. ) BOSTON, MASS,

U. 8. Custom House Tower at Boston Is 500 fect high
and is situated in the business district overlooking Boston
‘Harbor. It is the aallest Government building in America,

Worlds Greatest Loud Speaker Value

All apparatus advertised in this magaszine l:as been tesicd and approved by POPULAR RADIO LLABORATO RV
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U.$. and
Foreign
Parents

~ Soldered brass plates,

—~chemically treated
against corsosiong
perfect alignment.

2 —5tator plates specially
sbaped for easy tun.
ing of low waves.

Adjustable ball-

3—bearing rotor sbaft,
grounded through
metal end-plates.

4 __ Soldered clock-spring
pigtail, with aute-
matic atop.

PRECISION

CONDENSER

New
Model
«C”

CI"HE more you know about the technical
requirements of radio, the more you
appreciate the technical refinements of the
Hammarlund New Model “C” Condenser.

Itis an instrument of laboratory precision
sold at a popular price by the better radio
dealers. All capacities; plain and vernier.

HaMmAarLUND MAaNUFACTURING Co.
424438 West 33rd Street, New York

boints of°

Superiority

Minimum dislectric;
——losses too small to be
measured.

Rugged, compact
=——construction ; cannot
warp.

Micrometer cam-ver.

7"'_nier moves all plates;
knob or lever control;
no backlash.

——Takes any size dial.

The Product of 14
9_yea-s experience,

making precision in-

struments.

Marshall-stat

The Ideal Rheostat
Jor All Tubes

The Marshall-stat provides a means of obtain-
ing any desired tube adjustment with absolute
precision. The Marshall-stat varies the re-
sistance, not step by step, but smoothly, con-
tinuously, and uninterruptedly from zero to
maximum,
The Marshall-stat y:ovides vernier precision throughout
its entire range. Yet there is only one knob to manipu-
late—no double adjustment to make.
Pesid :s its precision and ease of operation, the Marshall-
stat requires only one hole in the panel, has only two
terminals, can be used with any tube or combina tion of
: tubes, and is so scientifically constructed
W) that breakage of the specially-treated
B Marshall discs is impossible. Compact—
o "7 note full-size cut above. Can
J -

- 4_" be fitted anywhere. Price $1.75.

%% MARSHALL ELECTRIC
COMPANY
3237 Locust Blvd., St. Louis, Mo.

Send for Old Man Ohm's descriptive
Jolder on the Marshall-stat.

— A i

" 0 pass “-1 ASS the U. S.
“qa'sw't- PGcwernment
Nﬂiu. Commercial or
jpaton § Amateur Radio Li-

i 1

cense examination.
This book will help
you do it. Send
fifty cents in stamps
or coin for your copy
— postage prepaid
to any point in the

5 O U. S., Canada or
c Mexico.

RADIO INSTITUTE OF AMERICA
322-A Broadway New York City

All apparatus adveriised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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WHy select storage batteries by guess-
work and risk getting one that. re-
quires charging every few days? Let
the Prest-O-Lite Radio Chart guaran-
tee you batteries that fit your set—
and bring fine reception without too
frequent recharging.

The above section of the master
chart covers “A" Batteries for all
s-volt sets. It recommends two sizes
for each set, depending upon the days
of service you wish between chargings
(based on the average use of your set
of three hours a day). The larger
capacity battery will be found more
desirable unless facilities for frequent
and easy recharging are provided.
See the complete chart at your dealer’s
for data on "B Batteries and also
“A" Batteries for low voltage tubes.

AR EESEEE S G EERES SSRGS E S EEE N EEEREESEEFNSHNEEESNEENEESEIEENEESEEEENEEOEREERROOEEENREERES

, (
How to select batteries that
run your set for weeks

o

y 2
16

2
2l
14
2
16
22
1s
22
17
19
13
Z1
14
21

15

4

RADIO CHART
. Recommended
of 1 Prest-0
¥ ubhes J
i I — ) 09 WIIR
R 67 WIIR
LUV-201A 67 WHR
1UV-200 " oll WIR
1 UV-281A : 69 WIlR
6% WIIR
e 67 WHR
\ ': 1 UV-200 1" 611 RHR
| 5-Volt 2 UV-201A 69 WHR
- 69 WIIR
Tubes s : 67 WIIR
N 1 UV-200 613 RHR
C-300 and UV-200 A
nreln?:;ll:lmnge- i1 3 UV-201A 611 WHR
S oll WHR
C-300A, DV-2 and UV-201A 1Y
UV-281A are In- 4 69 WHR
terchangeable 1 UV-200 613 :;EIR
Al Teny 4 UV-201A u' 1 ::l{:
UV-201A % |0
9 WHR
UV-201A ORR
| | 3 67 KPR
09 KRL
n s T
F i . .
rent at 3 ravetMner 67 KPR
than 2 amperes, % 89 KRL
__| 69 KPR
- — " T—— T

Prest-O-Lite Batteries

truly remarkable

savings.

THE PREST-O-LITE CO,
INDIANAPOLIS, IND.

New York

San Francisco

InCanada: Prest-O-Lite Company of Canada, Ltd.
Toronto, Ont.

without recharging

In every detail—special structure
plates, highly porous separators and
" superior internal design—these bat-
teries are made to get the best out
of your set. To supply the unvary-
ing current essential to fine tuning,
ﬂngcient operation and clear reception.
you
Though
standard in every respect, they are
priced as low as $4.75 and up. They
last for years and are all <asily re-
chargeable. See them at your dealer’s
or write us at Indianapolis, Ind., for our
booklet “How to fit a storage battery
to your set—and how to charge it."”

(A RN T T AR TvY Y I E R R RS AR RS P L R TN T Y AR R RN RN

" E LB EERRAGBEERREERRR R SR RERERERRRIRERS R RERRRRRRRRVFRERRRRERRRIRERZRRERRRRRRERRRRRERRRRNEREDR.]

All apparatus advertised in this magazine has been lesled and approved by POPULAR RADIO LABORATORY
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e Super-Heterodyne C-7

E%ﬁoﬁn?g f::g},g:gi:;@ Model C-7, the Long Distance Concert Receiver

quency ..‘ugﬁf?“gﬁ nd three With a Telephone Range of 3,000 Miles

g.:ﬁfi:’lh fﬁ’é‘.& EE:{%}EE EW of the so-called new “circuits” or modifications of standards

me?f'é:giétl.l,’.i‘éﬂf}iﬁﬁfrﬂi’i approach the C-7'in efficiency—for long range, for high audi-

tod, withoutaccessories, 560 bility, for selectivity. Experimenters’ Information Service design.
For any Circuit Seven tubes give the result of ten because this model allows

Prompt shipment can be signals to be regenerated and heterodyned through radio

made on teted: synderd | frequency amplifier. _ o

ing manufacture: E. L. S. Model . . . All material we furnish is

E‘e !"c f&’l 'l’%':.dio , endorsed and recommended by the designers.

;J;:;:"{';‘Eh LA Using the finest apparatus and building to Naval standards,

Benjamin Electric Model C-7 has a telephone range of 3,000 miles.

] R Norden-Hauck Price List Saves You Money

ol Magnavox Free Information—Write for de- Full Stock on Hand—We carry

ﬁ‘;’,‘,’,‘m Elem“,}?“ ram scriptive matter and price list. Our complete stocks of laboratory tested

]R;(ndi_o g?rporationA service is as near as your mail box. apparatus for immediate shipment.
Lt ar LLC Engineers . Office and Laboratories

| Ererfiommer wiioms | INORDEN, HAUCK, INC. 1617 Chestnut St., Philadelphia

“The Andrews —
“Coill

A new low-loss coil of ideal charac-
teriatics, which can be used in any
circuit where a high grade R.F. trana-

% former-inductance is required. Has
an exceptionally high ratio of induc-
‘tance to resistance, and also to dis-

o tn_}l)uted capacity—the real test of a ~
coil.

The small amount and placing of the
insulation reducea absotrption losscs
to a minimum. No adheaives are
used insuring a coil with negligible
. internal losses and one which is prac-
tically moisture proof. Your results will be greatly im-
proved by uvsing this superior inductance. Ita exclusive
construction  assurcs maximum  amplification, minfimum
g’is!or!wu and much greater selectivity.  Price, with bracket,
3.00.

TR DE Ol

This coil ia_the type employed in the ANDREWS
DERESNADYNE RECEIVER and is manufac-
tured under license from the Andrews Radio Co.

— -

AAILIa4

T

E.5841
Under writers App.

| “Little Joe”
Lightning Arrester

Especially designed for Radio Work.
Made of Porcelain, small, neat rugged
| and serviceable. Can be suspended
on antenna or fastened to wall.

Ask Your Dealer

1301 irtve ] Maywood, 111. | Mrd by CIRCLE F MFG. CO.
Perkins Electric, Ltd., Montreal | Trenton, New Jersey

Write for folder describing this wonderful new coil. its charace
lerislics and iis uses.

DUO - SPIRAL FOLDING
Loop

A special model for every cir-
cuit. Easily rtabie, Base
hasg silvered dial graduated for
calibration. Handle rmita
adjustment without body cap-
acity effect. Neat in design
and handsomely finished in
gilver and nahogany. Ideal
for summer reception.

Write direct if vour dealer
cannot supply you.

All apparatus advertised tn this magazine lias been lested and approved by PoruLaR Raplo LABORATORY
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TRADE MARK -/

LOUD SPEAKER

SRBAVENT PENDING
S DETROIT
U-S-A-

Radio—Through Your
Phonograph!

In your own phonograph is hidden a horn of  seessssssssessrssesssiiiiininininencsnnn

proved acoustical merit. § SEND NO MONEY —
: Just Fill In The Blanks!

Witl_x a Jewett Vemco Unit, this horn can ¢ Jewete Radio & Phonograph Co.
provide excellent Radio reproduction —repro- 5668 Dixic, Highway, Pontiac, Mich.
duction so loud, so clear, and so accurate as to
rival that of the best phonograph record you
have ever heard.

My dealer is not yet supplied so please
send me, carrying charges prepaid, a Vemeo
Unit with adapter if needed. 1 will pay the
postman. My Phonograph is a

But be sure that the Reproducer is a Vemco!

: (make)
That is the secret of accuracy, volume and tone.
No tools, no changes—S§lips casily on or off the tone arm {Name)
of a Victrola— W e supply simple adapters for other
phonographs. Volume control develops distant broad-
casting to amazing strength. Above cuts show actual size. (Address)

The same reproducer used in the famous Jewett Super.
speaker. Price $12; West of the Rockies, $12.50. Adapter,
when needed, slight addition. At your dealers or use
the coupon.

“THERE 1S NO SUBSTITUTE FOR THE BEST"™

JEWETT RADIO & PHONOGRAPH CO.
5668 DIXIE HIGHWAY ' PONTIAC, MICHIGAN

All apparatus advertised in this magazine has been tested and approved by PoruLar Rapio LABORATORY
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We’ve mapped the
air for Radio
Explorers!

Get your copy of this
great new map foday

Twist the dials until you cateh a faint hum. Nurse
it carcfully and it becomes a murmur of distant
music. Then a moment of silence. “*This is station
KFAF, Denver,”’—and you add another station to
your list.

But how far away was it? What sort of country
did the message flash over? You want to visualize
your exploit and mark it for future reference.

You can—with the New Collier radio map of the
United States and Canada.  It’s beautifully printed
in three colors. E_verg station is clearly marked and
the time zones outlined.

Instantly é-ou can tell how many miles away a
station is. ut out the scale of miles provided and
paste it on cardbcard. Put a pin through one end
at the point where you are located. Swing the other
end across the country until you reach the station
you are after. 3

Here are some more points worth noting:

1. If you use a directional aerial, You can pick
out any statiou You want to get on the map,
and point the lpop towards the exact point
where the statjon la located.

2. Around the map there !s an alphabetical Hst
of all stations which nlso gives the name of the
operator of each. If You miss the letters
given by an announcer. You often catch the
name of the operator of a station which can
then be located by referring to the index.

3. The map outlines the houndaries of the radio
districts, identit¥ing them by number. This
will be & help in locating amatcur stations.

There's a lot of satisfaction in radio exploring with

in great new map. And it costs only a quarter.
Get youn copy¥ at yvour newsetand. bookstore or radio
dealer’s tonight. Or just mail 25¢ in coin or stamps
with your name and address to us direet.

P. F. Collier & Son Company

Dept. R.M. 3129 250 Park Avenue
s76a NEW YORK CITY

Unlike Any Other
Tuner You e
Ever Saw! :

Whether yours
is a reflex, R, F,,
oneof thedynes,"”
a regenerator, or
any other hook-up
this Variable Clar-
ifying Selector will Patent Applied for
greatly improve it. You can clear up muffled
signals to full brilliancy and separate con-
flicting stations in a way that will simply
have to be proved to you in your own set.

Price $7.00,

Send for Free Diagram Spread
showing complete 4K line of tuning devices,
the Improved Greene Concert Selector hook-
up and other effective circuits,

SET BUILDERS—ATTENTION

Write us. We will show you how to get
into the set building business.

The Langbein-Kaufman Radio Co.
Dept. P. 511 Chapel Street New Haven, Conn.

LANGBEIN+KAUFMAN Jua

High Grade Low Loas” Tuming Devices [ihs

TRADE MARK
RADIO REPRODUCTION

Givesthe BestThat’sin Your Set

Tone-Quality.

Clarity of |
reproduction.
Sensitivity to signals.

Harmonizer
adjustment.

Ample volume.

ATLAS products
are guaranteed.

- oy
'l!I ]- MULTI
(] i PROD
¥ 4750gden St., Newark, N. J.
vy New Cork Philadelphia
# -'.'_--'...-1}1{* Boston Baltimore Dectroit
i g ':I Pittsburgh _ Chicago
i . St. Louis San Francisco
"'--: Marconi Wireless Telegraph Co.
I-"'L .F". Sole Lﬁg: Mguwr-

All apparatus advertised in this magazine has been tested and approved by PoruLAR RADIO LARORATORY

i»



The Best in Radio Equipment 29

Standandy he-

AND THE US, AIR_
MAIL

\VORLD ‘cff
GREATEST = 3
DISTANCE ‘\\ (,,,
SMASHERS

)\/

TR
mih ) A \

il { @ }Dr- :
e —

ELIGHTED owners
of Standardyne Ra-
dio Sets all over the coun-

try look forward every
night to the pleasure of
listening to Far Distant
Stations.
And they are never dis-
appointed.
Standardpne Distance
B | Performance is always de-
- 7 pendable.

That’s why hundreds of &tanv-

dlv growing list of pleased owners each week.

THEY BOTH

A

1L.OS ANGELES

PITTSBURG

CLEVELAND

MIAMI

OMALHA

FT. WORTH

NEW ORLEANS

DETROILIT

ST. LOUIS
KANSAS CITY

_,Standg. S-aB's —

COAST TO COAST
1S NO LDLE GOAST

MAKE THE These owners appréctate a set which counles
w1 Dependable Distance Performance, rare
SAME STORS e of cabinet design, complete lack of
annoying distortion and noise, SC]CCtl‘lt)
NEW YORK wh liminates the undesired station imme-
CHI ( atel I volume clear and strong.
PIILADLELPLULA
DENVER Buy your Standartronc from your ncarest local dealer.

If he does nol carry Standarvdyne ask him wihy,

“MANUTACTUREDTBY

5 -
-cbtandavd Rabio CorponATION =
WORCESTER MASS
-~ USA ~

{
f
|
aropne fans are added to the )
i

All apparatus advertised in this magazine has been tested and approved by PorULAR RADIC LABORATORY
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KIC-O—the permanent
power plant for your radio

[f you are tired of buying new batteries every
little while—if the stations are not coming in
as loudly and clearly as you think they should—
if you want better reception at lower cost—if
you want a real permanent power plant that will
last for years—then buy a KIC-O.

PRICES . . .

PZ indicates panel type with switches . T'hese new KIC-O Nickel zinc alkaline storage
VdCZhl:pluntyﬁ  vithout m'trc:;Pz Trecz B’ Batteries are the product of years of re-
i 20 S %%-053 search. They are not harmed by standing idle
7 50 21.50 8.5 or overcharging. They give a slow, even dis-
214 2300 i 75 charge over a long period of time and by using

MULTI-POWER UNITS the KIC-O Double Potential Charger, which
Rt ST can be attached to any electric light socket, you
- 35.00 have a permanent power plant.
o 5 Write for full description which will tell why
| Type K-2Single Mounted, ... .11 11010000 350 KIC-O units are better than dry cells, “B”
| Type K-3 Mukti-Polar Mounted. .. .. i 5.00 l- . d . uBn .
KIC-0 Special Charger Chemicals (cne cell).... ~.50 eliminators and acid batteries.

KIMLEY ELECTRIC CO., Inc., 2667 Main Street, Buffalo, N. Y.

Morri SOR,

Loud Speaker Unit

*S

Volume Tone
[ ] [ ]
AUDIO TRANSFORMERS The Best in Radio
L3
e Every set reaches its maximum performance when it
35 Set Manufacturers :it;ptroduces t?cmfih :1: Morris?n Uﬂt. _Volume on l?_rt\g
Receiver performance reaches its ultimate through Dongan istance work and the marvelous Morrison tone quality
Audio Transformers, d:a1gncd and built in the big Dengan g;;;r‘:trgatcgn;dkmﬁghugn ds of Morrison owners from
plant devoted exclusively to the manufacture of electrical w . . e .
devices for 15 years. Set manufacturers find Dongan the Of all the elements in radio receiving there is one
most practical of all Audio Transformers for their pur- 5?: bc;tp bepccol"dtaé?nt;f:;l?:ly a lraorl‘glo; anlcjiseyoi‘: Y:dggt
poses. n _reprodu i n A i -
Fits all Hook-ups. Ratio: 3% to 15 6 to 1 nitely—it’s built to stand long service.
Ask our engineering department for facts. Morrison is an adjustable unit.
Individual Set builders see your dealer or write Ask for our booklet on Loud Speaker Facts.
us direct for information. On sale at all good radio and phonograph dealers.

Mail orders shipped promptly from factory.

Dongan Electric Manufacturing Co.
2983 Franklin St. Detroit, Mich. MORRISON LABORATORIES, Inc.
Transformers of Merit for 15 Years 345 E. Jefferson Ave. Detroit, Michigan

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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“Shut off that piker set and come on over...

Sure, we've got somethmg What? Oh,
a couple of Esqu1maxes from Calcutta
telling bedtime stories in Yiddish. Hurry
up! This is real DX stuff.”

When spark sets were the only ones

used in. radxo, who spent most of the time
nggmg:up aerials on the roof? The boy.
When people talked about “wireless” as
a black art known only to a few engi-
neers ‘like Marconi, who was in the
advance guard of experimenters? The
boy. Who listened in on those first
crystal sets to local broadcasting? The
boy—always the boy. Upon his imagi-
nation, pioneer radio worked best. To
him—and there’s a new crop every day—
the far-seeing radio manufacturer will
continue to tell his story with profit.
You cannot tell your story more effec-
tively to boys than through the advertis-

"Am

Detroit

ing columns of THE AMERICAN Boy.
With its 500,000 loyal young readers,
THE AMERICAN BoY provides a direct
route to the boy market. And why? Its
readers are, on the average, from 1514 to
16 years old, the high spot in radio
enthusiasm. Boys are the greatest buy-
ers of radio supplies in the market. They
exert a powerful influence on the buying
decisions of their parents and chums,

Put the prestige and companionship
of twenty-five years behind your radio
advertising. Tell your story to the boy
in the magazine with which he chums
month by month throughout the year.
Get to the boy-market of today and the
young-man-market of tomorrow by
advertising in THE AMERICAN Boy.
Copy received by May 10th will appear
in July.

merican B

mmmhwawmuuw

Michigan

Al epparatus advertised in this magazine has been tested and approved by POPULAR RAp10 LABORATORY
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Now you can FORE'S , JUSTER FORE
UNDERSTAND S BATTERY CHARGER
RADIO!

Take the mystery out of it—
build and repair sets—explain
the vacuum tube—operate a
transmitter—be a radio expert]

o 1 VOLUME Charges Radio A-6 Volt and 48 Volt
RADIO 514 PAGES B Battery in Series or 2-48 Volt B
HANDBOOR Leatheroid Edition Batteries in Multiple Any Charging

ka';\'r’ DT Rate.
EE. Charges 6-Volt Automobile Batteries.
Formerly with the The Fore Battery Charger will make
guunaigdfgf anyone proud of his radio set.
A:.'.y * Jasteactor Call at your jobber or dealer for them
of Radio. or write either address below for ad-
“ vice as to where they can be obtained.
Tecknically Edited by F. H. Doane (Masefactured by Sales Department
100,000 ALREADY SOLD Fore Electrical Mfg. Co.  The Zinke Comgpany
5235 N. Market Street 1323 S. Michigan Blvd.
This practical and authoritative I. C. 8. Hand. St. Louis, Missouri Chicago, inois

book is considered one of the biggest bargains in

radio today. Over 100,000 homes rely on the

I. C. 8. Radic Handbook to take the mystery out
of radio. Why experiment in the dark when
you c¢an quickly learn the things that insure suc-
cess? Hundreds of illustrations and diagrams
explain everything so you can get the most out
of whatever receiver you huild or buy.

1t contains: Electrical terms and cir-
cuits, antennas, batteries, generators
and motors, electron (vacuum) tubes,
many receiving hook-ups,radio and audio
frequency amplification, broadcast and
commercial transmitters and receivers,
wave meters, super-regeneration, codes,
license rules. Many other features.

A practical book. Written and edited by exe
perienced engineers, in plain language. Some-
thing useful on every one of its 514 pages. The
authority that covers every phase of radio, all
under one cover in one book at a surprisingly
small cost. Don't spend anotber cent for parts,
turn a dial or touch a tool until you have mailed
$1.50 for this I. C. S. Radic Handbook.

Send $1.50 at once and get this 514-page Ty
1.C.S. Radio Handbook—ihe biggest value in A The New “35_D”

radi ay. ack if isked, . .
i e o Super Radio Cabinet

International Correspondence Scheols Panel at tog 7x26". Depth lO}g"._ Filler strips for
Box 8252-E, Secranton, Penna. Elﬂel 7x 18, 7221 or 7x24. uilt-in spruce horn
1 sm enclosing $1.50. Please send me——post- ack of silk lined grille, Horn fits all standard units.

pald—the 514-page I. C. 8. Radio Handbook. i Two compartments each side of horn, ample for com-
It is understood that if I am not entirely satisfled plete dry cell set. Door in back. Built of genuine
Iimsy lmum this book within flve days and you u;lect n_“ho“,,y — Jateat lacquer hand rubbed
wiii refund my money. iano finish. Equipment includes extra 34” mountin
ard, full continuoua piano hinge, two folding l.ls

NRIO e sersrrens supports and_rubber feet under bottom. Write for

| l illustrated price list. .

= Address. ... coviirrrmirrmmenibrmreniiisiiresstsssistrre srernaartr s see ' Jobbers and dealers, write for dizcounts

| Oheck nere © gnd"ancioss §1 "o iah e BLANDIN PHONOGRAPH COMPANY, INC.

1500 16th ST. 2z T RACINE, WIS.

. - L%

All apparatus advertised 1n this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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“A better condenser

makes any circuit better!”’

I have.had built an 8-tube Super-Heterodyne and of course
bought with care the best parts the market offered. The
result was, I tried several well-known condensers which
were not satisfactory and by chance tried a pair of “Mar-co
Condensers” and was greatly pleased with the performance
of my set. So much so I hoped to pick up one of the foreign
stations during test week.

On tuning in on 470 meters, picked up “Lyons, France,
Station PTT,” which came in as loud and clear as a bell
with orchestra music, and held them until they signed off
at 12 midnight, Eastern Standard Time.

I am enclosing a confirmed telegram of my reception that
you may know Mar-co Condensers proved 1009 on a test
with an amateur at the dials.

Yours very truly,

(Signed) H. W. DAHL

MARTIN-COPELAND COMPANY . Providence, R. L
i . : :

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Clear as a “Record”

ADIQ reproduced by Dulce-Tone

through the amplifying unit of a
talking machine comes through with
the same clear, mellow, undistorted rich-
ness you get in playing a record. Hear
Dulce-Tone at any good radio or music
store—and note the difference. If not
sold at retail locally, order direct. Price
$10.00. (In Canada, $14.00.)

The Teagle Co., 1125 Oregon Ave., Cleveland, Ohio
Canadian Distributor: The Otto Higel Co., Lid., Toronto

Dulce-Cone

ey
i, N Latest

Seeast st g ¥ Development
(X & in Radio

, el 8 . = =~

. oo e FOR EASY
< = ﬂ{a or emery
j cloth all four

pointed sides

The Lombardi . - £ ; g test s sngERING

Avoid pointed
end of lron eom-

ing in contact
with lama as il-

Multi-Unit Condenser (U oo e e o

sota s a prime esmential

.l I 5 3 % . . - N and some solder for bept results. Perfect
The public is demanding simplified tuning in to atoping pointa ;Eidcg::rnett:}thiiav::fd rwa;
recerving sets, To fill this demand; the Multi- ( 4th—While Iron in amateur puildera every.
. 7 - atifl hot rub with where whe bave used
Unit Condenser makes possible the use of a ) eloth quickly on ROKORUDE "the Sal-
= . til iron ?a.tg:igﬂi ommended” by " eading
Single Dial Control i St oy e e rodgnott tha
. - N o world. nas At Your
which can be used on any radio frequency re- *y =0 gt Tel gell veu
S r o - fy -
ceiver of one stage or more. Made in double Bl /- nold::r't {o;nbo!fl who takes a pride in build,
3 3 r 0 BOl- i .
and triple units—all capacity ranges. Noted - m:I&d'.‘ substitution.
for rigid design, low-loss and perfect vernier. ' | B orattle bhold hot
. - b = soldering iron
Set manufacturers are including the Multi- undernea th
Unit condenser in their new models. Sold . dered. “applying
also to the exacting radio experimenter and When M
K0 o
amateur constructor. : ning Trecly take away
raldering iron and let Do L
Licensed under Hogan Slngle Control Patent x1,014,002 : Solerne Darta e e D
B NOKORODE is so thoroughly
Literature Sent on Request L cfficient that only & little s

required for perfect rasulta.

M. W. DUNTON CO.
Providence, R. .

Special Jobber and Dealer Proposition

Lombardi Radio Mfg. Co.

67-71 Minerva Street Derby, Conn. l J
[

All apparatus advertised in this magazine has been tested and a pproved by POPULAR RADIO LABORATORY
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"BURGESS BATTERIES

Contribute to

a Radio -Miracle

r

The transmitter that sent photoshy
radio from London to New York.

‘ . Batterics for energizing the tubes
e 4 are shown in the lower shelves of
B the cabinet.

General view obtained through courtesy of
the Radio Corporation of America. Captain
Richard Ranger of the R. C. A, inventor of
the apparatus. is seen placing film upon
drum of transmitter. U & U Fhutus

THAT Burgess Radio Batteries

were chosen for this inspiring
achievement is a pleasing indication
of the confidence placed in them
by experienced radio engineers.

Ask Any Radio Engineer

BURGESS BATTERY COMPANY
Engineers DRY BATTERIES. Manufacturers
Flashlight - Radic - Ignition « Telephone
Ceneral Sales Oitice: Marris Trust Bidg., Chicago
Laboratories and Works: Madison, Wisc,
inCanada: Nisgars Falls and Winnipeg

rad . Rog - - i

s B S N S, O I

NO other material known pos-
sesses the many combined
advantages for radio paneling as
does Dilecto. It has every en-
dorsement of dealer and manu.
facturer, because it is practically
indestructible. '

THe CoNTINENTAL FIBRE COMPANY
L2 Factory: Newark, Delaware

NEW YORK, Woolworth Bidg,
CERICAGO, Wrigley Bldg.

PITTSBURGH,
Farmers Bank Bldg.

SAN FRANCISCO
75 Fremont St.

LOS ANGELES, zo7 S. Hill St.
SEATTLE, 1041 Sixth Av. So.

Offices and Agents
throughout the world.

SIMPLEX SR 5
$57

If they’re on the air Simplex will get
them. Five tube, tuned radio frequency,
non-oscillating. Every piece of apparatus
of guaranteed Simplex Standard. Low loss.
Genuine mahogany, hand-rubbed cabinet.

Write for details
SIMPLEX RADIO CO.

Manufacturers

1015 Ridge Ave. Philadelphia

All apparatus advertised in this magazine has been tested and approved by PoPULAR RaDIO LABORATORY
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More Power per Tube brings
Greater Radio—~Economically

Triple power is the basis of Erla Supereflex records.
Tubes, as used in Supereflex, simultaneously amplify
received radio frequency currents, reflexed radio and
reflexed audio frequency currents. So |-tube Supereflex
rivals the power of conventional 3-tube circuits. And
3-tube Supereflex readily outclasses the ordinary five!

Only such power can give you the thrill of Supereflex
distance and volume: always with Erla crystal-pure
tone—and with uncanny selectivity that gets what you
want when you want it,

This finer radio is brought within the reach of all by
Erla Supereflex CIR-KIT, the factory-sealed carton of

genuine Erla apparatus for building Supereflex yourself.
Anyone can follow the CIR-KIT assembly plan to

SEE ERLA perfection, using only screwdriver and pliers, without
RECEIVERS the risk of drilling or soldering.

Pride of workmanship, extreme economy, priceless radio
Inberent Erla advantsges performance, are yours in Erla Supereflex CIR-KIT.

in power, tone and selec-

i e e enilable in  Select your model at the Erla store. | to 5 tubes, an-

beauteous complete Erla re-
ceivers. Retnil prices range tenna and lOOp types.
from $67.50 to $225. Both

rice and performanceplace ELECTRICAL RESEARCH LABO RATORIES

1 i t .
ot of adio history, Department R, 2500 Cottage Grove Avenue, Chicago

ERLA

AR apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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ULTRA

Charges All Storage Batteries
“A’ or “B’ 2 to 48 Volts

Radio fans! Here is a convenience that you
cannot afford to be without. The Ultra
Handy Charger is more than a convenience,
it is a necessity. Keep your batteries fully
charged. It will improve your reception
and lengthen the life of your batteries.

Absolutely Fireproof

There is positively no danger of fire when
using the Handy Charger. Even if allowed
to run for several days no harm can be done.
The taper charge makes it impossible to
overcharge the battery—as the charge in the
battery increases the current in the charger
decreases. For all batteries, “A” and “B,”
both 24 and 48 volts. Charges quickly—
5 to 7 amperes to a 6-volt battery—“B”
batteries at recommended rate.

No bulbs nor Liquid. No auxiliaries necessary.
No breakable glass. No frequent adjustments.
No fast wearing parts.  No sticking contacts.

' Simple to Connect

Very simple to connect and disconnect.
Just connect the sturdy clips to battery and
plug the cord into a light socket—then turn
on current.

The Crystal Mahogany finish on the Cabinet
makes the Ultra Handy Charger sufficiently
attractive to stand beside the most beautiful
Radio Set. It is not messy and will not
dirty the home or harm the furniture.  There
are no acids-to_spill!

If he cannot

Ask your dealer to show you.
supply, write us.

|@

B
Mo.

=

ouis,

s1g00

Y
List . || | ] }‘[g

:.:Emé |

'.h"":;“=--_

&Eﬁﬁv_nu

he spring’s

the thing!

Don’t underestimate the importance of good
jacks.

Don’t buy jacks because they're cheap.

Over 25 leading set manufacturers use only
Pacent Jacks. They have that most important
essential—pfine springs that keep the tension
constant and the contact perfect.

Write for catalog of complese Pacent Line

PACENT ELECTRIC COMPANY, Inc.
91 Seventh Avenue, New York City

Washington

wnéagous P, Philadelphia
Sant‘i')‘l:éncisco acent Buffalo
Chicago RADIO ESSENTIALA Jacksonville
Birmingham Detroit

Canadian Licensees: R. H. White Radio Co., Hamilton, Ont.

1_'L_"'= E DOM'T IMPROVISE — PACENTIZE" E;{;p

=re = e —

Super Kits
Save Half

Buy a RUBICON Kit con-
tatning only the parts needed
to round out your present
outfit. Cotls, intermediate
transformers and fixed con-
densers tested to match gre
important. RUBICON
Kits supply these. Use your
own parts for the rest—and
save half.

ree

RUBICON COMPANY
29 N. Sixth Street
Philadelphia

All apparatus advertised in this magazine has been tested and approved by POPULAR RaD10 LABORATORY
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Leads again
Another jump ahead!
First in 1925

Greatest thing De Forest ever did.
D-17 Radiophone.
New, self-contained and complete.
Tube detector.

Built.in De Forest Speaker.
Loop antenna—no acrial, no ground.
Remarkable distance-getter.
Purest and finest tone.
Movable, convenient, very
simple to operate.

Wrtite or phone for the name of the near-
est specially qualiicd De Forest agent,
and arrange for a demonstration in your
own home. You-should know the new-
est, greatest thing in radio—the De
Forest D-1.7.

Price range, $125 to $195
F. O. B. Jersey City

ﬁ“ 4

R T L e

A A N T e = s T,

iy, 17 O TR B

AR

THE NEW

DE FOREST D17

REG. L.S. PAT. OFF.

De Forest Radio Company, Jersey City, N. J.

e —— — — = ——
EEE N ¢ o Ty 2 = [ ¥ A L L = T iy G i S I R T T
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Coils for Roberts Circuit, No. 18
Price $8.00 a Set

An entirely new system of
Radio Reception

Sickles Diamond - Weave Cotls have been
tpecified for use in the Hoyt System of Signal
Augmentation, by the inventor, Francis R, Hoyt.
Ve have a Hmited number of blue printed copies
of Mr, Hoyrs original laboratory notes on this
newe system of radio reception, together with nine
circuit stetches, which will be seni free o you
upon receipt of thls coupon and four cenis for

posiage.

s G o et A e W e WD WD W B W ---1
The F. W. Sickles Co. ]
Springfield, Mass. :
Please send information of Hoyt System :
NAME. ... - ciotiirinnnsarononsnsronses :
Address. .. ...... ... et rieraananenns |

i
....................................... ]

DIAMO

SICKLES

ND-WEAVE COILS

Patented Aug. 21, 1923

For Craig, Roberts and Hoyt Circuits

Sickles Colls were chosen by Albert G. Craig in designing his
remarikable new Reflex Receiver using the new Sodion detector,
and are specified by him. for this ¢ircuit in the February Issue
of PopurLar Rapro. This coil set. No, 20, 1s priced at $4.50.

For the very popular Roberts Clrcuit the Sickles Coil Set
No. 18 (28.00) is standard equipment. Unit No. 1 has primary
and secondary coils, Unit No. 2 has primary, secondary,
neutralizing coill and tickler. Broad variation in coupling ad-
justments is provided for. Tickler is provided with 180 degree
dial control.

Colls for the Hoyt Circuit at $10.00 a set. for the Knockout
Reflex Circuit at $4.00 a pair. the Tuned Radio Frequency
coil at $2.00 and the Acme Reflex Circuit at $4.50 a set, are
among the standard Sickles coils. We manufacture special
coils also for manufacturers’ requirements.

Send for descriptive cataloé

The F. W. Sickles Co.

339 Worthington Street
SPRINGFIELD, MASS.

Battery Switch:

Hard rolled bronze aprings.

Good for years of service.

Fully guaranteed.

Your order to

The Switch for Service

You will like these features of the Yaxley Midget
Very compact, One nut mounting in single panel hole,

silver contacts.
Insulated from frame. Quick positive snap-break.

Code No. 10..... $.60

Other Yaxloy Approved Radio Products include
Jacks, Jack Switches Rheostats, Plugs, ete.

Order from your dealer or send his name with

Yaxley Mig. Co.

Dept. P., 217 N. Desplaines St., Chicago

i

Write for
FREE®
Hook-Lirs ©

T

- o T O

“means ngbt amperes”

The self-adjusting rhecstat that avtomatieally controls
tube current, eliminates hand rheostats, filament meters,
guessing and tobe worry. Simplifies wiring. Increases
compactness. Donbles tube life. Makes every operator an
expert. Tested and -&proved by all leading laboratories,
Used by more than foremost set manufacturers. Be
sure the set you build or buy has AMPERITE.

RADIALL COMPANY
Dept. P. Ro-?7 50 Frunkiin Street, New York City

AR apparatus advertised in this magasine has been tested and approved by POPULAR RADIO LABORATORY
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Hear the Formica band
every Wednesday cve-
ning from 9 to 10
Central Standard Time
over WLW.

They have re-designed but they
still use Formica!

HERE has been a great deal of actw:ty in the engineering departments of the set makers since the
first of the year—new models, new prices, newly simplified sets. Every conceivable substitute for
Formica panels, tubes and insulating parts has been examined, tried and thoroughly tested.

But Formica is as prominent as ever in the sets that have been O.K.'d for production. For there is no
substntutc——nothmg that combines the beauty and permanence of Formica, its strength, freedom from
warping and distortion.

The makers know that Formica in their sets never gives trouble! And trouble is the most expensive thing
the set maker can have. No small saving in material cost can make it worth while.

Last year 125 leading makers used Formica—this year the percentage will be just as high.
Dealers and jobbers prefer Formica because it is the best known and most easily sold line of panel materials.
Write for booklet, **“What Formica Is.”

THE FORMICA INSULATION COMPANY

4641 Spring Grove Avenue, Cincinnati, Ohio
SALES OFFICES

S0 Church Street. ...... New York, N. Y, 1025 Second Avenue. . .Minneapolis, Minn.
9Scuth Clinton St. . ........ Chicago, Ill. 725 Bulletin Bldg........ Philadelphia, Pa.
516 Caxton Bldg......... Cleveland, Chio 708 Title Building. ....... Baltimore, Md.
1142 Granite Bldg.. .. ... Rochester, N. Y. 585 Mission Street " San Franci o' Cal
422 Firat Avenue. .. ....... Pittsburg, Pa, Gl Lo Saa oot AL e A
6 Beacon Street.. ... . .... Boston, Mass, 419 Ohio Building........... Toledo, Ohio
$5 Calle Obispo. .......... Habana, Cuba 309 Plymouth Bldg... ..New Haven, Conn.

289 Victoria St. . Toronto, Ontario, Canada . Whitney Centra! Bldg.... New Orleans, La.

Write for Booklet “What Formica Is"

l Formica is used by 125 leading makers—and haa for years 5 Formica has high mechanical strength and will not break
been used by more makers than all other materials. in use.

- , 6 Formica will not sag from heat or cold flow under pressure.
It retgins its dimensions. -Everything you fasten- to it
stays tight and precisely where you put it.

3 Formica, in appearance, is the finest of all panel materials 7 Formica panels are sold in neat craft paper envelopes
and always remains 0. which assure you that you arc getting the genuine.

4 Formica's electrical qualities of every kind far exceed 8 Formica is one of the most widely approved materials in
any possible requarement radio.

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS

All apparatus advertised in this magazine has been tested and approved by POPULAR RAD10 LABORATORY
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U.S. TOOL
CONDENSERS

S-E-L-E-CT-LV-LTY |
To A New Degree
A RESULT OF
THE IMPROVED

MICROMETER DIAL
o A A e

and painstaking experi-
menting—U. S. Tool announces an
improved micrometer dial, a boon Lo
radio reception and a new degree in

the selectivity of DX stations.

The separate knob turns the
ENTIRIS rotor slowly, accurately,
too precisely to slip by any station
within reach. Stations passed by
on ordinary condensers are instantly
detected with the micrometer dial.
Factory-tested and guaranteed to be
within 39, plus or minus, of the
indicated capacity.

FACTORY Write for
GUARANTEE Literature

U. S. TOOL
COMPANY, INC.
116 Mechanic St., Newark, N.J.

Mfrs. of Special Tools, Dies, Jigs, Automatic
Machinery and Sub Presses

““Take No Chances—Use Como’’
COMO DUPLEX

The World’s Standard Push Pull
Transformer

PRICE $12.50 per pair
For maximum volume without distortion

What Prominent Writers on Radio
Subjects say About Como.

Lewis B. Hagerman, Technical Editor, Chicago
Pos¢: “"Actual Tests SIIOW this transformer ‘to be far
superior to any others of similar makes.”
R. J. Robbins, New York Sun: "After consideration
of several well-known makes of push pull transformers
which are available ‘COMO DUPLEX' was sclected as
most satisfactory.””
C. White, Radio World: *"'COMO DUPLEX' is infi-
nitely superior — most other push pull transformers
seem to be ordinary transformers with a center tap
brought cut as a mal‘:eshift."
E. P. Gordon, Open Road: “A system of audic-ampli-
fication which is becoming increasingly popular. Itsuse
.. .will give surprising resultsin both quality and volume,
and is thoroughly recommended by this department.”

NEED WE SAY MORE?

COMO APPARATUS COMPANY

Manchester, New Hampshire

For Sale at Leading Dealers

THE LOST CHORD

is not lost when you stop the

leakage of antenna energy with

PYREX insulators.

PYREX, the all-weather insula-
- ting material, delivers all the

energy to your set.

At the Better Dealers
PRICE 45¢ EACH

CORNING GLASS WORKS

Industrial Division
CORNING NEW YORK

Ail apparafus advertised in this magazine has been tested and approved by Porur.ar RADIO LLARORATORY
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*PRECISION MICA FIXED CON])ENSER:

*"'"""'“"—"“_"-'--_-'EE'-‘IP'- r= J— N — g — i'—n-li-nq'-rﬂll-lqll—l-r P -r-l—.-.'-l-l-nl—l-.nl—. -

MORE UNIFORM CAPACITY and superiof
construction improves selectivity and distant re-
ception with marked freedom from noise.
% Endorsed by leading radio engineers, and
g8 standard equipment with most discriminating
manufacturers —yet they cost no more than the’
ordinary products

TYPE A. rrps B.

i — . 3,

ATTENTION SET MANUFACTURERS

OUR SPECIAL “SELECTOR’” VARIABLE CONDENSER
WITH SELF-BALANCED COIL ATTACHED isthe equipment
you have been waiting for—at a price you can afford to pay.

OUR GROUNDED ROTOR CON-
DENSER is superlative in low loss con-
struction—no other manufactured incor-
porates so many actual improvements.

Note the Reduced Prices

.0005 (23 plate) without Vernier - $4.00
17plate - - - - - . <« - - 3,75
Geared Vernier attachment - - 1.50

OUR STANDARD VARIABLE CONDENSERS
are universally recognized for their efficiency, work-
manship, DX reception and sharp tuning qualities.
They equal many others selling at double our price
—made possible by large production.

Price, without Vernier or dial—17 plate, $1.80: 23
plate, $2.00; 43 plate, $3.00. Price with Vernier, in-
cluding dial and knob, 23 plate, $3.50; 43 plate $4.50.

NEW YORK COIL COMPANY
338 Pearl Street, New York City, N. Y.

PACIFIC COAST—MARSHANK SALES CO., 926 Insurance Exchange Building, Los Angeles, Calif.,
also San Francuco. Portland.

Al apparatus advertised in this magazine has been fested and approved by POPULAR RADIO LABORATORY



RADIOLA III—FREE

with course

Life Career
for YOU in RADIO

Thousands have won success in radio.
Right now our graduates are voyag-
ing to foreign ports as radio operators
—ships’ officers—with good pay—and
no expense for rations and quarters.
And hundreds of them -are holding
high salaried positions on land.

You, too, can earn big pay—and wvisit
strange lands—or win success in radio
rifht in this country! - A few months
of interesting study at home on the
special Home Study Course of the
Radio Institute of America and you
can secure your Government Com-
mercial Radio License —and your first
radio job.

RADIOLA I1II—FREE
with course

The course is a new one. completely revised.
New text-books. Radiola 111 with two tubes
and Brandes headset and other exceptionally
high grade apparatus free with course, Experts
correct and grade your papers and answer

all your gquestions. e most comprehensive
and up-to-date radio instruction obtainable
anywhere.

Don’t delay. Fill gut the coupon and send it
today for our new booklet.

Radio Institute of America

{ Formerly Marconi Institute)
Established in 1909

322A Broadway, New York City

s Tl g— — o CutHerc-—————-—
r—

RADIO INSTITUTE OF AMERICA
322A Broadway, New York City |

Please send me full information about your Home Study ]
Course of radio instruction.

I

] 0O I am interested in the complete course including code ]
I instruction.
I

|

I

|

D 1 am interested in the technical course without code I
instruction. I
i

B e
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COUPLER

AEain Precision leads! L. M.
Cockaday specified in the Janu-
ary issue of POPULAR RADIO the
new Precision Autodyne Coupler
for his 8-Tube Superhcterodyne
Reflex Receiver, ]
The Autodyne Coupler is a
new development for use in con-
nection with a vacuum tube for
producing a continuously wvari-
able alternate current. sed as
a laboratory vacuum tube oscil-
lator, the frequency of which
may be calibrated and .thus the
apparatus used as a standard,
also as an oscillator and detector
in some of the more specialized
forms of the Super-Heterodyne,
At xour dealers—otherwise scnd T

purchase price and you will be sup-

- plied postpaid.

Msde by the makers of the
- genuine ‘““Cockaday’’ Coil,

P Canadian Distributor

Perkins Ltd., Montreal-Toronto- Winnipeg

Precision Coil Company
209-B Centre St., New York City

Type B. M. $4.50

NEAT and simple to instail, the Jones
Multi-Plug affords a plug-in connec-

tion between set and batteries, antenna, -
and ground. The seven contacts take care

of all input connections, two A Battery

and three B Battery leads in cable and an-

tenna and ground which are separate leads.

The 8’ cable not only affords a neat wir- e
ing arrangement but permits placing bat-

teries in basement or other convenient

place.

Jones
MULTEPLUG
THE srmnk@ﬂ NNECTOR

e

Used by Leading Set Manufacturers Including

Howard-Workrite-Zenith-Mu-Rad

Write for illustraled folder of
Panel Mounting and Binding
Post types

HOWARD B. JONES

618 S, Canal St. Chicago

Al apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY



l.}

The Best in Redio Equipment

No external
baties

required,

THORCOLA4..... %25
THOROPHONE ... $45

Powerplus Speaker (Storage Battery)

THOROLAG . . . .. $15
Phonograph Aitachment
THOROLA9 ..... $40

Cabinet Loud Speaker

The Thorola 10-day Refund
Warranty is a guarantee to
every user that Thorola will
fulfill every claim.

e

Thotota

THE SPEAKING LIKENESS

45

Without pure musical tone, how hollow is all else
in radio! Distance and volume, yes. But only
TONE can make them worth while.

Command MUSIC with your radio set. Equip it
with Thorola loud speaker, and know the modern
radio entertainment which needs no excuse before
the most critical audience. Thorola elevated radio
to the sphere of art, with betterments only Thorola
brings.

The Thorola Controlled Mica Diaphragm, for
tonal purity and volume, is to radio what the pipe
organ is to instrumental music.

The exclusive Thorola Separix literally assorts
sounds, preserving the shades and overtones which
determine the timbre of song or instrument; the
naturalness of voice.

The Thorola Synchronizer balances each Thorola
with each individual circuit, as must be done for
finest radio.

The whole Thorola reproducing unit, by its very
size, suggests not only extreme volume, but ut-
most accuracy of reproduction due to precision
design, which skimping does not permit.

Projecting the sound is the Thorola horn of Thor-
ite, a neutral laboratory compound acoustically
faithful beyond natural horn materials.

Thorola improvements are bound to better any
radio receiver. Thorola volume permits tuning
down for local stations, and brings in distant sig-
nals clear and strong. Thorola tone makes radio
an ART. Hear it at your Thorodealer’s.

REICHMANN COMPANY
172539 West 74th Street + CHICAGO

Bipe @raan of [oudJpeaiers

All apparatus adveriised in this magazine has been lested and approved by POPULAR RADIO LABORATORY.
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“MODERN
RADIO
RECEPTION”

A New Book

Charles R Leutz

325 PAGES
200 ILLUSTRATIONS
FULLY BOUND

e 1 i

i H——-—r)

Partial Ltst of Contents:

Radiola Super-Heterodyne Dia-
gram

Western Electric 4B Receiver
Model C Super-Heterodyne
Model C7 Super-Heterodyne
Long Distance Reception
Short Wave Reception

Long Wave Receivers
Pliodynes and Super-Pliodynes
Laboratory Equipment
Broadcast Transmitters

High Efficiency Amateur Trans-
mitters

Model L Super-Heterodyne
and
Everything of importance relating
to Broadcast Reception

This supersedes Mr. Leuts's earlier book
entitled ‘“‘Super-Heterodyne Receivers’’

EXPERIMEI"I.TERS INFORMATION
SERVICE, Inc.

476 Broadway

New York, N. Y. |

|
|
|
i

Unlock the Scnmbled Wavelengths with

E-7 TOON

(EASY TUNE)
Radio Dials_
The Key to Simplified ~Timing:
E-Z-Toon Dials are twa N
dials in one with an 8oto I A
fine amooth vernier adjust- -
ment. Place a set of them
on your set and you
marvel at its selectivity.
in. Dials
hog., $3.10.
Blk., $2.a5; Mahog $2.
2 in. Non- Vcnueri Dla =
Blk., 40c.; Mahog., 45c o
each. All Vernier Dmlsare k=
made with Zero mark on
ejther right or left slde.

E-Z-TOON RADIO CO,
3236 W. Washington St.
Indianapolis, Ind.

Not Too Little Resistance
To Overdrain the Battery

Not Too Much Resistance
To Give Meaningless High Readings

A new Pocket Voltmeter for

"B bnt,wr%v\ oltage meas-

1l show volt-

age of 5 units of "B bal-

tery, 221 volt dry, or 24
volt wet.

Cord t.ID ingulated for fin-
ger grip.

0-120 volt scale, 5 volt
tiwlllonl

LIST PRICE. 8$3.30

OTHER TYPES VOLT-
METERS, AMETERS
AND VOLTAMMETERS
FOR EVERY REQUIRE-

MENT.

THE STERLING
MFG. CO.
Cleveland, OChio
Dept. G.

No. 35 VOLTMETER

Tell the Trt'

Al apparatus advertised in this magasine has been tested and approved by POPULAR RADIO LABORATORY
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Hay,

250 W. 49th St.,
New York

‘B . ®
nes~{-.riifiim
ADIO SERVICE, Inc.
MAIL ORDER DEPARTMENTS

41 West 43rd St., N. Y. City

111 So.Clark St.,
Chicago

Ready Now!

A. ). HAYNES

Designer of the Haynes
De Luxe Super-Heterodyne

Reprints of

Myr. Haynes’
Original Article
Exactly as it appeared in

February ‘‘Radio” mailed
FREE upon request.

Complete description of
the new De Luxe Super-
Heterodyne.

Use the coupon below.

All parts for
The New Haynes
De Luxe

Super-Heterodyne

All the advances in design of the past year—all the
best and most worthwhile improvements you have
been waiting for are incorporated in the new Haynes
De Luxe Super-Heterodyne. Mr. Haynes’ new set rep-
resents the last word in super-heterodyne construction
for the man who builds his own.

A New Degree of Sensitivity

A special type of tuned radio frequency amplification, used ahead
of the straight super-heterodyne circuit, gives a new and remark-
able degree of sensitivity, with distance range limited only by
location and atmospheric conditions.

Many other new and important features.

Send for complete information on the new Haynes De Luxe Super-
Heterodyne. It will be sent at once, without charge or obligation
of any kind, Use the coupon below.

DEALERS. For name of jobber nearest you, write to

Tested Radio Products, Inc.,, 244 W, 49th
Street. New York City.

What It Does

Measures the mutual con-
ductance of the tube, the
most accurate and conclu-
sive of all tube measure-
ments.

Matches tubes to the same
output per Stage, insuring
perfectly balanced tubes in
multi-tube sets.

The Famous Haynes-Grifin Tube Matching Service

A new and special circuit employing .seven meters assures
perfect tube balance in super-heterodynes, neutrodynes, and /,

other multi-tube sets. It permits you to secure the tube 7/

best suited for the particular purpose you intend to /’

use it. /# HAYNES.
. . . , #° GRIFFIN

There is no charge for this service. Simply re- /’ RADIO

7 SERVICE. Inc.

mit our regular price of $3.00 for each
e P $ i 250 W, 49¢h St.

ordered. Specify type of set, number of New York City
tubes, and position tubes are to occupy in ¢ 111 So. Clark St
your set. Also specify whetheryouwant Chicago
Radiotron or Cunningham tubes. 7 Send me reprint of Mr.

// Haynes'articleontheDeLuxe

HAYNES-GRIFFIN RADIO SERVICE, Inc. P aes] s, e e

Mail Order Departments

250 W. 49ch St., N. Y.

111 S. Clark St., Chicago

All apparatus advertised in this magazine has been tested and approved by POPULAR RaDIO LABORATORY
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Laurence M. Cockaday and
M. B. Sleeper specify

For his improved DX Regen-
erative Receiver in March Pop-
ular Radio, Mr. Cockaday spec-
ifies CICO double circuit and
single circuit jacks.

For his Rasla Reflex II hook-
up in February Radio Engi-
neering, Mr., Sleeper specifies
the CICO rheostat.

Products good enough for

radio authorities, are not too
good for you.

CICO Radio Jacks are

PRODUCTS

moulded of pure bakelite., Their
contacts are sterling silver.
Their nickeled phosphor bronze
springs are widely separated,
which—with the fact that they
require no  soldering—ends
dangers of .weakened reception
from soldering flux leaks.

CICO, “All Voltage”, Rheostats, are
of advanced design. Resistance ele-
ment is tapped for 6-10-20-30 ohms,
accommodating all tubes. Enclosed in

bakelite, the resistance is protected
from dust, injury, warping and uneven
contact. Single hole mounting.

CICO BAKELITE

No. 30-Single circuit open..$.80
No. 31-Single circuit closed.. .85
No. 32-Double circuit.......... .80
No. 33-‘A’’ Battery Switch.. .90

CICO BAKELITE
RHEOSTAT

All CICO Racdio Parts are Unqualifiedly Guaranieed

Designed for perfect efficiency, CICO Jacks, Plugs and Rheostats
must be perfect in materials and assembly or we back your dealer

in refunding your money.

CONSOLIDATED INSTRUMENT CO. OF AMERICA
41 East 42nd Street, New York

Plain $1.00; Vernier $1.25
2 Ohm $1.25

You’ll hear the duplicate of this
loud speaker when Gabriel blows!!

The New
REMO
Trumpet

$15.00

with heavy duty ad
justable unit.

More volume and
fine tone values and
adjustable to meet
any broadcasting
conditions,

The Remo Trump-

et nonadjustable

$12.50

REMOLA
Solid ma-
hogany cab-
inet type

= '"‘_',-J.,:',-—:-.l_,f_:: 52 500

r s\\a‘?es‘
“‘“‘\\“g

When you
use a & J

LOPEZ
LOW-LOSS TUNER

The Lopez Low-Loss Tuner is the highest priced
tuner made. Of course there’s a reason. Ita
price is more than justified by its superior con-
struction both in material and workmanship.

It’s the only tuner made, using large enamel
cotton covered wire—guaranteed against short
circuited turns.

Replace your old ceil with this new cfficient
distance getter.

Price

$10 ea.

Broadcast type 200 to 600 meters.

Regular amateur 40 to 205 meters.
Circuil diagram, panel drilling template and
instructions with each luner,

Write for literature
At your dealer’'s or sent direct postpaid

A. C. LOPEZ & CO.

THE REMO CORP-, Meriden, Conn.

§334 Fifth Avenue pep:, P4 New York CityJ

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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THE NEW MODEL C-7 |

““The Rolls-Royce of Reception’’

L]

MOBDEL C-7 SUPER-HETERODYNE

Wave-length Range, 200 te 575 meters. Dimensions. 40in. x 8in. x 8 in.
Tube Arrangement: Regenerative Detector, Oscillator. 2 Stages Radio, Detector, 2 Stages Audio

Important Today

THE EXPERIMENTERS INFORMATION SERVICE, Inc., has been recom-
mending the Super-Heterodyne method of reception since the early parc of 1922.
In February, 1923, a Super-Heterodyne of our design was installed on the S.S.
Western World, pier 1, Hoboken, N. J., in the cabin of Dr. Horatio Belt. On the
voyage to Rio de Janeiro, Brazil, at a distance of 3,000 miles, southeast of New
York, the entire Greb-Gardner fight was received from WJZ, with sufhcient
audibility for the entire cabin full of passengers to hear the bout, blow by blow,
plainly. = At 3,300 miles southeast of New York, an entire evening church service
was received from Pittsburgh. At that rime there was not another single firm
advertising or advocating the Super-Heterodyne. Since then Mr. A. Ancieux,

Engineer, Trarivia Elec de Arequipa, Arequipa, Peru, has reported consistent
reception from KDKA, WDAP, WEAF, WGY and others, a distance of over 5,000 miles, using a
Model “C” Super-Heterodyne. The Pratt & Brake Corp., of New York City, sent a Model C to
Rio de Janeiro which received American broadcast station at a distance of over 7,000 miles,

Practically all concerns now featuring Super-Heterodyne have copied our original Modcl C design,
and to prove again that we are far in advance of competition. we present this Improved Model C-7
Super-Heterodyne as the Most Sensitive, Most Selective, and finest reproducing Broadcast Recciver
that can be built.

7 Tubes Give the Results of 1()

e _When regeneration is added to a one tube non-regencrative receiver the
The Reason' increased amplification is about equal to adding two stages of tuned radio
frequency amplification. 1leretofore it has been impossible to add regencration in the Ist Detector of
a Super-Heterodyne and accordingly this has been a big loss.

The new Model C-7 Super-Heterodyne has a special 1st Detector circuit with a split antenna indue-
tance so arranged that normally the detector would oscillate continually. However, in addition, a
neutralizing condenser is inserted in the circuit which gives absolute control of the oscillations to such
an extent that the circuit can be adjusted to just below the oscillating point, as this adjustment gives
the maximum regenerative amplification. ‘I'he new circuit has a bias potential on the Ist Detector
grid, in place of the usual grid leak and condenser, and this allows infinitely weak signals to be regener-
ated and heterodyned through the radio frequency amplifier, which an ordinary grid leak and con-
denser would block. On a weak signal the difference in sensitivity is very noticeable. Using a 22-foot
indoor antenna in the suburbs of New York loud speaker reception has been obtained from KGO,
Qakland, California. A normal range of 2,000 miles is casily obtained on an average small antenna at
night under average conditions.

Blueprints giving all construction data $1.00

EXPERIMENTERS INFORMATION SERVICE. Inc.

Designers of the Highest Class Radio Apparatus in the World

476 Broadway, New York, N. Y.

C. R. LEUTZ’S NEW BOOK, ‘“MODERN RADIO RECEPTION”
325 Pages 200 Illustrations $3.00 Postpaid

AUl apparatus advertised in this magazine has been lested and approved by PopurL.ar RADIO LABORATORY
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Grand $4.75

The Grand Headset is a highly effi-
cient Camco product of surprisin

beauty. It will delight the eye o
Your most discriminating friend.

Users know that a2 Camco Headset clearly
sings, speaks or plays the things they want 1o
hear—presents Radio as they lLike it. A
Camco Grand Headset will please your head
and ears because it is light in weight, comfort-
able. Before buying your next headset, in-
spect the Camco Grand or write for folder

“RADIO AS YOU LIKE IT”

Camco Grand: Cases, highly polished alumi-
num; Magncts, chrome magnet steel; Cores,
special alloy; Core Heads, Formica; Dia-
hragms, silicon steel; Wire, copper enamel
insulation; Terminals, inside; Caps, brown
Bakelite; Resistance, about 2,200 ochms D.C.;
Turns, 5,000 per coil, 20,000 per set; Impe-
dance, about 23,000 ohms at 1,000 cycles;
Cords, black mercerized cotton, 5 fect long;
Headbands, adjustable type, wire covered wit
brown Kid leather; Weight, complete with
headband and cord, 1014 ounces,

Compare Camco Grand and Camco
Cannon-Ball Headsets. Then choose
the one vou like best. Both are sold

on a MONEY-BACK GUARAN-
TEE.

Cannon-Ball $3.50

DEALERS: Aak your jobber about Camco
products or write for complete details.

CANNON & MILLER CO., Inc.
SPRINGWATER, N. Y.

IJI[][IIITIIIIIIIII]lll]IH"[IlIYI]’ll!'IIIIIII[l‘l]l’ll’l"[[l]ﬂ'[l"l’lrllIl’lIlIlIl’TIII]’III’TIIIIIII‘III‘II!lI‘ITTTIIIII‘IIIII‘IHJIII‘ITITTY"T'1 111
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JSOBEEOERSREVURUDENIININUI SOV RNTTIE

FREE Booklet

and “H(}Dh:upS"
Write ;
Todagy : b?

(e Ty —
“LOLOSS " TUBE SOCKET

Checks Current Losses

What is it that saps current strength?
Insulation leakage, poor contact and mu-
tual capacity between parts. The Premier
“LO LOSS Tube Socket is specially de-
signed to stop such losses. e bakelite
cross section 18 thin to prevent phase angle
losses between terminals, All metallic

arts are arranged for minimum capacity.
%ositlve contact is insured by cam action
lock and self cleaning action of contact
spring on tube prong.  One-piece contact
springs have twice ordinary deflection
range. Skeleton barrel permits inspection
of contacts at all times. Price 90 cents.

Send for Bulletin No. 94

showing complete line of Premier uality
Radio parts. Ask your dezler for Premier
{rce hook-ups. If he cannot supply them,
write us, mentioning his name.

PREMIER ELECTRIC COMPANY

3807 Ravenswood Avenue Chicago

PREMIER

F

Quality Radio Parts

@ _© ©

‘Read’emy’
Bi ndi.ng‘ Posts

18 Markings

A Sturdy Post
on the High-

That Assures

est Quality Protection.
Irremovable At
Knob Bind- e
ing Past at Dealers or
Sent Postpaid

the Lowest

Pri 15c each

rice,

MARSHALL-GERKEN CO.

TOLEDO, QOHIO0,

5 © @

All apparatus adverlised in this magazine has been tested and epproved by PoPULAR Rapio LABORATORY
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BE SURE

To consult our FREE 80-page catalo BEFORE
= making vour purchase. You will be amazed how much :
you can save on KNOCK-DOWN KITS and standard qualit arts. Re-
member W. R. S. Sells DIRECT TO YOU at WHOLESALE nglCES.
W. R. S. kits contain every authorized part for building the circuit you wish to build. You can start in to build the
second you get the kit—when you finish—RESULTS are there. &o more hours of trouble shooting—no more
hunting for this or that missing part—everything is there! Down to the last screw—nut—wire—packed in
sealed cartons that eliminate all difficulty and doubt in the purchase and assembly of proper materials.
Hundreds of Popular Radio readers have already bought from this institution. Never a complaint lodged with us.
We live up to our advertising statements.

Complete Parts Exactly as Specified and Approved by Mr. Cockaday
Ccckaday 8-Tube Super-Het Kit Cockaday Super-Het Built in Cabinet

= T

1 General Instrument .0008 mid. NOLOSS .
with Insofantite Insulation.,...........
1 General Instrumert ,001 mid. NO LOSS
with Ingolantite Insulation . .

Our Cockaday 8-tube Super-Het. built by expert engineers of the exact
1 Haymgs Gritfin input Transiorm

same parts as listed; in a beautiful piano-hinged cabinet, constructed
3 Hﬂ%"hiﬁlh“iﬁféiiﬁé‘dﬁ of the best materials, and the most exacting workmanship, with such
. h-rninm (ngzne)cu”m" an extraordinary low price, is considered to be the best super-heterodyne
1 i mantk Audio Froauency Trant- on the market today.

R i COTCCODCOCKOEOOOCE) Each receiver is tested for long distance, as well as local reception, and
is thoroughly inspected, and must meet the most exacting demands
before being shipped.

.........

3 Bacant Siegla Circult Jack Cocknday B-tube set, without tubes or batteries.............. $99.50
1 m:g: nmm::..:do%ha'ﬁi This Super-Het with 1 Korach Tuned Loop and 8 C 301 A's or U. V. 201 A twbes $132.00
} Boven emmTEoRRRMET. The Cockaday Improved DX Receiver
ORM) . atiiianieairaae P 1 New York DX coil 1 General Inst ent 6§ Ohm Rheo.
1 Bavan e tor O - 5600 Bisim] 1 Rathbun .0005 Condenser 1 General instrument 20 Ohm Rheo.
2 Daven Resistors .2% megohm (280.0 1 HKurz-Kash Diai 1 Fili-Ko-Leak
) 1 Dubilier .00025 Type 640 1 Benjamin Cile-ra-tone Socket
1 Dubilier ‘008 yraret0 3 Diven Mounts No. 60
ubilier . ° L ] :
1 Dubilier .02 T!,o 640 1 D:‘:-h':m 5'":\'«.9. ?Ulmlll:ed Leak
'; 1 General Radio Type 285 Amplifylng 1 Durham .25 Meg. Metsliized Leak
Transformer 30 feot of extra heavy tinned buss bar
17 x 24 drited and engraved Baksi 2 Bradisyohms No. 26 1 Drilied Post Panel
mlrror-l‘lnlshodopanel.... 1 Cico Doubie Jack 8 Eby Binding Posts
1 Drilied Slnding poat parsi 1 Glos Firamsom Battory Switch 1 B ot Diste screws, nuts, |
""""" co amen atter wits -] , DULS, $.
L e o Borews, nuts w : Tal 24bDri::ez¢% and SEI;E,;-".:I Panel . Sc::“:‘e:;.b:t:'l “':“‘ = Iug
asebo. op d ts,
. barwire......... 1 Amporl‘t; Ne. Ax eo:aring eu‘:n:::et.. egn:tr::t';onnal
*ogﬁ'”':ﬂ & detalls for building thia receiver.
1 cial Cochada L - . H
e Amptea ardemsar. o T | For description of this Knockdown Kit write for Our Free Catalog
‘covorln;h complete constructional de-
I ““m"f ti:ls recelvel: """ Lo This Receiver built in a mahogany piano-hinged cabinet and guaran-
For full description of this Kit teed to be wired in accordance with Mr. Cockaday’s specifications.
refer to Page 37 of our ca[alng Ready to operate. ............ DOoOCODCoOa00a0a00aa0oo0ac0oo0non ..$65.00
ON APPROVAL .
You tske no ritk whatever in sending us CRAIG 4-TUBE REFLE CAPT. PAUL EDWARDS’
!:;ll‘ ordcn., l:t;lreolu ? I:t;:‘c:'n:ij:c:ﬂ'l: RECEIVER : SUPER-HETERODYNE
e LS Write for our Catalog for com- Complete parts for this receiver
;::;",l"::l::{.::. ::';.;"“:zn:"mm' it plete description of this 4-tube in _ntock;. at ““WRS” money-
QUICK SHIPMENTS marvel. saving prices.
Wae pay transportatio records prove
ov:r'; :mar Ill:lpped :'l-;os:';nc day aps r:- Write for your FREE copy of POPULAR RADIO reprints of Cochaday’'s
ceived, description of the 8-Tube Reflex Super-Heterodyne

SEND NO MONEY IN ADVANCE
Send no money in asvance unies vou | WHOLESALE RADIO SERVICE CO.
(Nl o;f;;-.:;;:oﬂ;";i_-k- Wae take all Mail Order Dept. P. R. Retail Store

9 Church St. 218 Fulton St.

All apparatus advertised in this magasine has becn tested and approved by PortLAR Ranlo LARORATORY
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Earn®*100aWeek

sy to

Big money every week for
fascinatin easy work—
wonderful future. Hundreds
of big paying positions in
this huge new industry.

HOUSANDS of Radio Esperts are needed to design,
repair, maintain, sell Radio apparatus, to operate broad-
casting stations, as ship and land operators, to go iuto

business; to instruet, sell, demonstrate, superintend and for
scores of other big paying Radio jobs. )
And now, you can easily become 8 Radio Expert. Studyu;g
at home in apare time, you can quickly qualify for a aplendi
Radioposition. Astonishingly small cost. Famous Radioinstrue-
tors give you individual help by mail. Training Guaranteed.

Free Employment Service

Hardly a week goes by without our receiving urgent ealla for
ourgraduates. '“Weneed acompetent Radio Engineer”’—'"We
want men with executiveability in addition to Radioknowledge
to become our local managers’” —" We require the services of
several resident demonstrators”—thesc are just & few small
indications of the great variety of opportunities open to our
graduates.

FREE—Receiving Set
and Special Parts

Our course of practical instruction includes not onl(f{ several
of our own apecial patented instruments, but in addition we
furnish material an diagrams for building receiving sets—all
without additional cost. This is an absolutely comg_[ete course
which qualifics you for the government first-class license and
for the big-pay jobs in Radio. .

Scores of young man who have taken our course are already earn-
Inz from $75 to over $200 n week. Merle Wetzel of Chicago Heights,
1il.. advanced from lineman to Radio Kngineer, inereasing his salary
10)% even while taking our course! Emmett Welsh, right after fin~
Isaing his tralning started carnlng $300 a month and expenses. Any
o: 1er graduate I8 now an operator of a broadeasting station, PWX of
Havana. Cuba, and earns 3250 a month. Stlil another graduate only
15 years old 18 averaging $70 8 week in & Radlo store, and we help
our graduates to positions ke these,

Send for FREE BOOK

There’s more money for You In Radle. Find out what this field
hus meant to hundreds of our graduates—ancd how you, too. can
Pmm in it. “Rich Rewards ln Radfo” has just been printed. It
3 Mllled with the latest Radio facts, figures and Illustrations of tre-
mendous Interest toyo't.  Right now—If Youare at sl ambitlous--send
for thia valuable free book. Write Now while our Special offer ia atlll
open.  Fill out the conpon—and mall it now! ational Radio
Institute, Dept. 32FB, Washington, D. C.

—_—_—— _-____-_—
NATIONAL, RADIQ INSTITUTE
Dept. 3'FB, Washiagton, D. C.

Without obligation send me your hook, "Rich Rewards in Radlo,”
which telis all ahout the opportnnities in Radle, how spare time
study at home wiil quallfy me qnizkly as a Certifled Radiotriclan so
T can get on2 of these aplendid positlons. and hew your Employment
Bervice helps me to seeure a big-pay job.

TIMBRETONE

“The Loud Speaker That Does What
The Others Advertise”’

Have you heard I¢?

For the fan who prefers a sensitive speaker with a
pure quality note in preference to excessive volume—
it is without a rival. No '‘Blah'—just tone.

Write us and we will arrange it s0 that you can
hear it.

A dealer writes, “"After trylng it on my own set was
t.hornlelishly conviceed that no horn could equal same for
reception '

Another letter—""The carrying quality of Your reproducer
ls amazing, perhaps due to its purity of tone, If i remember
iy acoustics correctly.”

“At times it appears that the broadeaster is in the room.
It Iv startling in this respect at times."

From Florlda—"1 am uslng a 9-tube set partly of my
own deslgn and partily based on the Ultradype deslgn.
With this set and one of the amall Timbretone Loud
Bpeakers  together with a threc-foot loop, part of the
cohcert was almodt too loud for the ordinary room and
could easily have filled a small concert hall.” ~ (WEAF)

These are a sumple of the reports our customers
ar¢ sending in. Better hurry and join them.

Timbretone Mfg. Co., Hoosick Falls, N. Y.

BLUEBIRD
Radio Tubes

‘DISTINCTLY NEW
AND EFFICIENT

satis{lying every radio fan's wish in
performance and price. Our direct
sales plan enables us to sell at this
low figure. “Bluebird” assures in-
creased range and undistorted volume.
TYPE.200
6 Volts, 1 Ampere Detector Tube
TY PE-201A
B Voits, .26 Ampere Amplitier and Detoctor
TYPE-189
8-4 Volta, .08 Ampere Am"kliﬁer and Detector

B4 Volts, .06 Amiare ih Sta dard Ease
olts, . n
Amnliﬂe‘:’eﬂ!d‘ Detector

TYPE-12
1¥ Volts, .25 Ambere Platinum Filament
Amplifier and Detector .

/ ALL STANDARD
TYPESI * b e aa o I$2@

Type-202 5-Watt Transmit ters $3.00

EVERY TUBE GUARANTEED

to work in Radlo Frequency. Especially adapt=
for Neutrodyne, Reflex and Super-Hetero-
dyne Sets.

Shipped Parcel Post C. O, D,
WHEN ORDERING MENTION TYPE

BLUEBIRD TUBE CO.

200 Broadway Dept. P New York City

All apparatus advertised in this magazine has been lested and approved by PoPULAR RADIO LABORATORY
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— ANy §26
—all makes

The new Tunga: will keep your storage batteries up—fully
charged all the time. It charges radio “A” batteries of 2,4,
or 6 volts. Radio “B” batteries of 24 to 96 volts. And
auto batteries, too.

It makes no disturbing noise—is simple—charges while
you sleep. Just clip the Tungar to the battery, plug it in
on the house current and leave it overnight to charge. A
Tungar at home means clearer tone—full volume—your
set at its very best all the time for all that’s on the air.

-

The Tungar is a G-E prod-
uct, developed in the great
Research Laboratories of
General Electric.

The New Model Tungar REG. U.s. PAT. OFF,
charges Radio A and B bat- —— ——

teries, and auto battcries.
Two ampere size (East of
the Rockies) $18.00
The Tungar is also avail- Tungar—a registered trademark—is found only
able in five ampere 8ize, ; £

design unchanged (East of on the genuine. Look for it on the name plate.
the Rockies) . $28.00

Merchandise Department
60 cycles—110 volts Genperal Electric Company, Briddeport, Connecticut

GENERAL ELECT

All epparatus advertised in this magazine has been tested and approved by PoruLAR RADIO LABORATORY
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Bel-Canto— Ze Biggest Thing in Badio!
[t is the best in the world—the Bel-Canto Cabinet Speaker. The greatest reproducing instrument

ever invented, bar none. Best at any price. Its tone cannot be equalled.

THE ONLY PATENTED CABINET SPEAKER

Our secret, a flexible reed tone chamber, exclusive with Bel-Canto, makes it a real
musical instrument—a truly “beautiful singer.”

Is the one and only cabinet speaker in which ample amplification is possible without
distortion. The flexible reed tone chamber is as long as a goose-neck horn.  Size 93¢ x
10 x 17 inches. "~ Workmanship of rhe very best. Cahinet of 5§ mahogany—solid,
substantial, beautiful. With handsame scroll and silk mesh.

Price only $17.50, a fraction of its comparative cost
Your dealer can get it for you, or we will ship prepaid on receipt of price
JOBBERS—Write us today about out-of-town territory

c K Fib Weat of Rockies—Prices are $18.00, $15.50, $10.60 Er: X nrli:gin.l Hn:rl.:
i ] 1bre

Horn with Adjust- BEL.CANTO RADIO AND TELEPHONE EQUIPMENT CO., Incorporated Coi%e Adjustable

able Unit, $15.00 872 Broadway, New York City Unit, $10.00

o

7 0
I <=LONG DISTANCE+
I THRADE MARK REG.
Exclusive choice of Dr. MacMillan for his
North Pole Expedltion
' | Seven Models, from $95 to $550

AMPLEX

GRID-DENSER

Peps Up Sets!

A GRID-DENSER in your set
will act like a fire under a mule.
You won't recognize it the way it
will go after the DX stations.

Cockaday. Haynes and Sleeper
ail specify GRID-DENSERS.
Isn’t that reason enough why you
should write at once for the hook
of 11 hook-ups!

They Cost More—but—They DO More

Zenith Radio Corporation ** “isn e

In either the 0005 with or $ 25
without ﬂridle‘gn' ?1l|:.° or ‘\U! 1 .

tyne or type N (neutrallzing)
AMPLEX [NST{{UMEN;I‘ LABS.
8 ! . Dept P- b

L [ a———

, Standard Radio
PARTS and SETS
| AT WHOLESALE

4 | Specializing in shipments to: dealers and
individuals garrying on a radio business as
a side line.

o

Write for atiractive discount list

Radio Dealers’ ‘Purchasing Co.
30 ‘Church Street, New York, N. Y.

a Fixed
Condenser’ I s .

‘Better than,

All apparatus advertised in this magasine has been tested and a pproved by PoruLar Rabpio LaroraTory
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Great News for
SUPER-

HETERODYNE

OWNERS:

. Get your signals twice as loud
Stop switching and hoping

. End microphonic noises in your set
4. Use the same tubes indefinitely

5. Operate on 6 volt storage A Battery

The new TRUE BLUE POWER-
PLUS Super-Heterodyne Tubes are
not merely improved small socket
tubes.  They are big tubes refined to
take small space. Their plates and
grids have four times the area of any
tube of like size or shape.” Their fila-
ments are twice as long with double
electron emitting service, and will
stand normal use for an indefinite

socket amplifiers and only half as
much B battery amperage as other
tubes fitting small 3-volt tube sockets.

Ask your radio dealer for a demon-
stration of TRUE BLUE POWER-
PLUS TUBES or write us. We will
see that you are supplied and also send
you literature on TRUE B LUE
TUBES.

period. TRUE BLUE TRUE BLUE
Despite large internal proportions SITANBARD POWER-PLUS
TRUE BLUE POWER-PLUS Super. RADIOTUBES SUPER-
Heterodyne Tubes draw much less A for Standard HETERODYNE
Battery amperage than standard Sockets $6. RADIO TUBES $5.

BRIGHTSON LABORATORIES, INC.

Executive Offices and Demonstration Salon
Northwest Corner Waldorf-Astoria Hotel
16 West 34th St., New York, N. Y.

WHOLESALE and RETAIL

Distributed by

Wm. C. Oakes, 832 Park Square Bldg., Boston, Mass.

R. G. Newland, Glenbrook, Conn. "
Trilling & Montague, 49 N. Seventh St., Philadelphia, Pa.
Yahr & Lange, 207 E. Water St., Milwaukee, Wis.

Yahr & Lange, 28-31 Gratoit Ave,, Detroit, Mich.
Magneto & Machine Co., 1035 Cathedral 5t., Baltimore, Md.
Triad Sales Co., Trust Co. of N. J. Bldg., Jersey City, N. J.

All epparatus advertised in this mugazine has been tested and approved by POPULAR Rapio LLABORATORY
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For
clearest reception

your socket must have
these 3 features

1 Low loss. Laboratory tests

* proved that of 13 best known
makes, Na-Ald Sockets were the
only ones having losses lower
than a good low loss condenser.

2 Low capacity. The same test

* showed that Na-Ald has
lowest capacity of any socket.
This is very important for short
wave length reception.

3 Positive  side-scraping  con-

* tact (not just side pressure)
that cleans corrosion from tube
terminals. Only Na-Ald Sockets
have this essential feature.

Use Na-Ald Sockets in the set
you build or buy, if not already
installed by the manufacturer.
DeLuxe 75¢; others 35c and 50c.

Write for free booklet of tested
circuits and facts about labora-
tory test.

ALDEN MANUFACTURING COMPANY
Also makers of the famous Na-Ald Dials
Dept. C5. Springfield, Mass.

Alden Processed

Sockets and Dials

RADIO CABINETS
Strong and Rigid.

Remember that we pay mail and
express charges—it makes quite a
difference when comparing prices.

Specifications

IH‘u'dwood rubbed mahogany finish. Top
hinged, ends of top spleined to prevent
warping.

Panel size Depth Price
7x14 10 $3.00
7x18 10 3.25
Tx21 10 3.50
Tx24 10 3.75
7 x26 10 4.50
Tx27 9 5.00
7x28 10 6.00

Mail and express prepaid East of the
Mississippi River.

We also make Radio Desks and Tables.
Send for free catalogue.

THE SOUTHERN TOY COMPANY, Inc.
Dept. P. Hickory, N. C.

SCIENTIFICALLY CORRFE'
wirh ihe’f022 Guaranree
tning arrester {s war«

‘.l‘lun "dhuié
your set from lighinin
wif.hll’uu'mtu to p:rou Worfo
Dair !our set, shouid It be
,ﬁ“t ln.r fauit of

ae
that all 10 impPujsgs reach
teNina pass

our
it Ihmur. ¥

Listed an wtamdard

BLA 7 o un.-u:oot nderwriters’

or i leratun murgved reception
send 2o sta mprt'o Dl'pl PR-4%5,
D X instrument €o., Harrisburg. Pa,

or the re.

91‘.8““

All apparatus advertised in this magazine has been tested and approved by PoruLAR RADIO LABORATORY



The Best 1n Radio Equipment

57

M

b

e

:
E__

GEN

e

!

sy ———g

. 1'10(."
H FaREL M
VARIARLE AN

sach !

Do you know
where Condenser losses

Come from?
ESISTANCE LOSSES are
the losses which most serious-

1y affect the efficiency of aconden-
ser: when at working radio fre-
quencies. They arise from poor
contacts between.plates and from
poor bearing contacts.. Soldered
plates and positive contact spring
bearings reduce these losses to a
minimum.

Eddy current losses occur in
metal end plates and the conden-
ser plates themselves. While not
S0. serious as resistance losses,
they increase with the frequency,
and therefore should be kept as
low as possible.

Diclectric losses are due to ab-
sorption of energy by the insulat-
ing material. Inasmuch as they
vary inversely as the frequency,
they have less effect upon the
efficiency of a condenser at radio
frequencies than any other set of
losses. The use of metal end
plates in short-wave reception to
eliminate dielectriclosses is never
justified, because they introduce
greater losses than well.designed
end plates of good dnelectnc

——

D e T L ——

J not E'maes'

-,,’;“;'// g'ih;

S

———

The design of General Radio Condensers
is based on scientific facts and principles,
not on style and fancies.

Specially shaped plates always in perfect
alignment give the uniform wave-length
variation which permits extremely sharp
tuning.

Rotor plates are counterbalanced to.make
possible accurate dial settings.

In 1915 the General Radio Company in-
troduced to this country the first Low Loss

Condenser, and ever since has been the

leader in condenser design.
Lower Losses and Lower Prices make

General Radio Condensers the outstanding,

values of condenser design.

Licensed for multiple tuning under Hogan
Patent No. 1,014,002

Type247-H,with geared Vernier
Capauty, 500 MMF. Price

Type 247-F, without Vernier
Capacity, 500 MMF. ‘Price

GENERAL RADIO CO.

CAMBRIDGE, MASS.

$500
$325

Qualnty Parts

All apparatus advertised in this magazine has been lested and approved by PoPULAR RADIO LABORATORY
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Absolutely Essential
for Sensitive Sets

ACCURATUNE
FEATURES

1. No back lash. A new principle takes
up all lost motion and back lash and pro-
duces a very smooth operating instrument.

2. Long center bushing eliminates ail
dial wabble and takes all standard condenser
shafts. Permits dial mounting flush with
panel. No cutting of condenser shafts.

N 3. Gear Mesh and alignment perfected
to the same degree of accuracy as the mechan-
ism of a watch. Ratio 80-1.

You can change from ordinary dials to
Accuratune Micrometer Controls in an
instant, no set alterations necessary. More
efficient than built-in verniers—a revelation
in fine tuning.

At your dealers. Otherwise send pur-
chase price ($3.50) and you will be supplied
postpaid.

Write for descriptive circular.

MYDAR RADIO COMPANY

9.B Campbell Street Newark, N. J.
Canadian Representative: Radlo, Ltd., Montreal

English Representative: G. E. Marbaix
27 Anning St., London, E, C, 2

ACCEMTUM

REQSTERED 2. MT.

MICROMETER CONTROLS

YouSave50%

World 6-Volt Storage Batteries §=
are famous for thelr guaran aranteed | APProvedand
quality and servi acked by Listed as
Yeara of Sncemsful ‘Manufacture Standard by
and Thougands of Satisfied Users._ Leadin,

You save 80% and get a Authorugeu
2-Year Guaramntee Bond ;mlud,n
In Writing s

World Battery owners *“tell noges. Popular
their friends.”” That's our best | Science Inutl-
proof of performance, Send your | tute of Stand-

T in today. ards, Popular
RADIO BATI'ERIES Radjo Labor.

g-v»lg }gg_ Rmpﬂ“ . 012.25 atories, Radio
6-Volt, 140.Amperes | ilol | Broadesst Lab,

6-Voit, uup;rlgum?l.‘:f"",ﬂ, 12,55 | Lefax, Ine.
SV pae L0 LD TR —
S o oy | T

Just state batter
we wili ship dayordyervfs.mv.:ﬁd Now Standard
by Expresa C. 0. D., subject to wui gton all
Wg enmmntio% ?on damvl.l . Battanel
Ofter: iscon
cash in fall with order bﬂugtn:; foee leakage or or
and get a arants ttery
B0% savi ngg:. you. s = ormt‘tmgof{'uo

WORLD BATTERY COMPANY
12198. Wabash Ave., Dept. 3 Chicago, IlL

.l_

L 1 SEINEHIN

Globe Loses Nothing

Tunes every radio

LOW-LOSS impulse the aerial
TUNERS receives '

No Menl
No Eddy Current Lesses

Little lasulatien
Low Distributed Capacity

Large Wire
Seli’ Supperting

Anfi-Capasily Windings
Low R. F. Restidamce

GET ORIGINAL GLOBE COILS

Standard Tuner (Broadcast Range)....... 7.00
Short Wave (35-135 Meters). ... .. ...¢cv ... 7.00
For Superdyne Circult............icveunn. $5.50
R. F. Transformer. ......ceoverteaavsrnssa $6.00

Circular on Request. Dealers and Jobbers Write.

Globe Radio Equipment Co.
217 WEST 125th ST., N. Y. C.

All apparatus advertised in this magazine has been lested and approved by PopPULAR RADIO LABORATORY
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Note new plate
shaping which as-
sures open tuning
of low wave lengths
—a Chelten inno-
vation.

=

Are You Having Trouble with
Low Wave Lengths?

Here is the answer—the new Chelten Variable Condenser.

The

new, exclusive plate design remedies that common fault of old

The New
Chelcen Midget
Low Loss

A precision Vernier
Condenser, built on
exclusive minimum
loss design, by the
originators of this type
unit. Specified by
Radio Engineers every-
where. Interesting
booklet for set builders
and scientific experi-
menters gladly sup-
plied on request.

style condensers—crowding of stations at the
lower ends of the dials. Put one in your set and
note the vast improvement in tuning and in tone.

CHELTEN VARIABLE
CONDENSER

Duraluminum structure. Solid brass rotor shafts with
milled slots for plates. Plates soldered in. Adjustable
end bearings, consisting of steel ball in brass cup. Elec-
trical contact spring separate from bearing, making lubri-
cation possible without touching contacts. Large wiping
area provides minimum contact resistance.

Cat. No. Brass Plates Aluminum Plates

913—13 plate—0.000250 M. F. $4.10 $3.25
919—19 *“ _—0.000350 M.F. 4.25 3.35
925—25 “ —0.000500 M.F. 4.50 3.50

At Your dealer's—or sent direct via Parcel Post

CHELTEN ELECTRIC CO.

Stenton Ave. and Rockland St.
PHILADEBPHIA

All apparatus adverlised tn this magazine has been lested and approved by POPULAR RADIO LABORATORY
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COCKADAY WILL TELL YOU

If you have a problem that you have not
been able to work out ASK COCKADAY

PoruLar Rapro maintains for the benefit of its readers a
Technical Service Bureau and Laboratory. under the per-
sonal supervision of Laurence M. Cock "
without charge, answer by personal letter any question,
prablem or request for information submitted by a sub-
This service is, however, also available to readers,
other than subscribers, at the very nominal rate of 50 cents

scriber.

the inquiry.

In writing please confine your questions to one general

July, 1922

—-Stelnmetz on ether waves.

—How to learn the code,

—How t0 make B two-circuit Recelving Set.
—Hﬁgg high frequency currents are gener-

ated.
—-pointers for preventing interference.
—How to make & loose-coupler coll.

August, 1922

—How machines are controlied by Radio.
—How Radijo circuits are coubled and tuned.
—What "call lettera’” mean.

—How to make & variable condenser.

September, 1922
—How to bulld the Armsatrong Circult

Recelver.
—A resonance wave coll for reducing static.
—How to make & rotary plate condenser.
—The asimplest recelving antenna.

October, 1922

—How to make a splder-web tuner.

—How to make your own grid condenser.
Racﬁo fans.

—Don'ts for 5
—How to use 8 Regenerative Set as a

transmitter.
—How to restore worn-out crystals.

November, 1922

—-8ir Oliver Lodge on ether waves.
—How to add a Vacuum Tube to Your

crystal set.
—The most popular transmitting aerial.
—How to make a novel varlocoupler.

December, 1922 (Out of utock)

January, 1923 (Out of stock)

(A Reprint of Mr. Cockaday's article de-
seribing the DX Regenerative Recelver may
be had for 25 centa.)

February, 1923 (Out of : tock)
March, 1923 (Out of ltock)
April, 1923 (Out of stock)

May, 1923 (Out of stock)

A reprint of Mr. Cockaday's original 4-Cir-
cuit Tuner will be found in PnruLArR RADIO'S
HANDBOOE. See page 02.

June, 1923

—How the Microphone Transmitter Works,
—How to Bullda d Bin:le Tube Re_eiver.
—How to Make & Crystal Deteztor Stand.

July, 1923

—The ratio In slze bctween your antenna
and your coll,

—Useful facta about ear-phones.

—How to make a dry-cell tube Regenerative

Set.
—How to keep up your storage battery.

August, 1923 {(Out of stock)

A reprint of the Tuned Radlo Frequency
Recelver will be found in PoruLAR Rapio’s
HANDBOOK. See page 92,

627 West 43rd Street

aday which will,

September, 1923

—How to get a radic license.

—How weak algnals are regenerated.,
—How to make A battery charging rectifier,
—How to build the Haynes DX recelver,

October, 1923

—Praatleal hints for Cofl Calculations.

—How to make B Two-8tage Audio-frequen-
gly Amplifer.

—Tecn good rutes for Broadcast Listeners.

—H:llw to make & simple Honeycomb Re-
celver.

November, 1923

—The 100 Best Hook-upa (Part 1).

—Recelving without Antennas.

—How t0 build the New Regenerativa
Supcer-heterodyne Recelver {Part 1).

—How to bulld 8 combination Bhort and
Long-wave Recelver.

December, 1923

—How to Select your Radio Parts.

—The 100 Best Hook-Ups (Part 2).

—How to Read a Dia%mm (Part 1}.

—How to build an efMcient Crystal elver.

—How to Build the Buper-heterodyne Re-
celver (Part 2).

January, 1924 (Out of Stock)

(A Reprint of Mr. Cockaday's article de-
acribing the DX enerative Recelver may
be had for 25 cents.

February, 1924

—How to add "Push and Pull” amplification
to the 3 tube Cockaday 4-Circuit tuner.

—The original 4-Circuit Tuner as a Port
able Set with LooD.

—The 100 Best Hook-ups (Part 4.

—How to bulld & 3-tube Reflex Recelver.

March, 1924

—Hoftman Transformer Measurement Chart.
—The 100 Beat Hook-upe (Part 5).

—How to Build an_Amateur Tranamitter.
—A 3-tube Reflex Recelver (Part 2).

April, 1924

—How to Build a Bimplified Neutrod¥aos,
Receiver.

—The 100 Beat Hook-ups {Part 6a)

—How NOT to Tune the Bingle Circult
Recelver.

—A Novel S8ubstitute tor “B" Batteries.

May, 1924

—A Compact Radlo Kit for 8 Spring Hike,

—How to Get the Maximum Radio-fre-
(]uency Amplincation.

—100 Best Hook-upe (Part 6b).

—Where Interference Comes In.

—How to Make an Audio-frequency Ampll-
tier that Does Not Distort.

June, 1924

—How to Install & Recelver on Your Boat,

—The 100 Best Hook-ups (Part 7).

—How_ t0 Bulld a Regenerative Recelver
for Use with an Indoor Antenns.

—How to Make a Two-8lide Tuner.

Populler Radio

Dept. 48

subject, writing on one side of the paper only, and enclose a
self-addressed and stamped envelope

. It is possible that your individual preblem has been covered
in an issue of PoruLar Rapio, ancr i ;
endeavor to keep a supply of back numbers in stock. The
condensed index helow gives & few of the subjects that have
appeared recently, look this list over and if the information
you want i8 covered, we will be pleased to supply baek
numbers at 35¢. a copy.

50 a8 an 8ld to you we

July, 1924

—How to Avold Local Interference.

—How “Resistance’ Aflccts Radio Circuits.

—An Ideal Set for Summer-time¢ Reception.

—100 Beat Hook-ups (Part 8).

—How to Do Your Soldering Correctly.

—Hb?w to Build the PoPULAR RADIO Port~
able.

August, 1924

—How to bulld a single dry-cell tube, four-
circuit tuner.

—How to bulld a two tube reflex recelver.

—Helptul hints for the broadcast listener

September, 1924

—How to builld a single dry-cell tube reflex
recelver.

—How te bulld & multl-wave tuner.

—How to Improve broadcast reception.

October, 1924

—How to Build the (Cockaday) Four Clrcult
'r]xl.l:]:er with a Resistance-coupled Am-
plifier.

—How to Select & Readv-made Receiver.

—How t¢ Build & Detector-amplifier.

—A Radio Set to Pack in Your Suitease.

—Harnessing the Radlp and the Movle.

November, 1924
—How to Locate Interference from Power

Lines,

—Cotkaday Art'cle for Beginners.

—How to Bulld 8 Low-Losa Tuner for Short-
wave Receptlon.

—The New Type ot Superheterodyne.

December, 1924

—How to Bulld a Non-radiating 7-tube

| Superheterodyne Recelver,

—Cockaday Article for Beginners.

—How to Get the Most Cut of Your Ready-
made Recelver.

January, 1925

—How to Bulld the Cockaday 8-tube Super
heterodyne Reflex Recelver.

—How to Improve Broadeast Receptlon.

—Cockaday Article for Beglnners,

February, 1925

—How to Get on 8 Radio Program,
—A Loudspeaker for a Crystal Set.
—~How to Builld a 4-tube Reflex Recelver
with the New Bodion Detector.
—Cockaday Article for Beginners.

March, 1925

—How to Builld the Improved DX Regenera~
tive Recelver.
—Factors that Govern the Capaclty of

Condensers.
—What “Induction’ Means to Your Set.
—A Flve Meter Vacuum-tube Transmltter
and Recelver.

New York City
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B-T Conpensers WitH U. S. Navy During MANEUVERS

Schnell’s Low Wave Tuner-Set

A Leading Technical Editor says:

“"Have been testing various tuners,—everything we cnuld get nn the market,
and I want to go on record that the B-T Type “B" ran circles around the
whole bunch., Tests were all made in one evening. and the ouly changfes

made were one tuner for another.”

""Best reception was KGO on an indoor cage antenna with the B-T, and
best with any other was WGN, Chicago, with an outside antenns. 200 .
For & motio for B-T', 1 suggest, ‘Ask the rnan who owns ons.’

“Better Tuning,”

Tubing™ is packed with cach B-T Tuner.

& 48-page booklot of diagrams, hook-ups and advice will
help anyone gey better results on all cirenits. The 7th edition’ is ready. If
your dealor doesn’t carry a stock, send 10¢. for postpaid copy.

¥. H. Schnell, Traffic Mgr. of the
American Radio Relay League, is to
accompany the Pacific Fleet 1n its
forthcoming battie practice in Ha-
waiian waters. With him goes his
short-wave Tuner-set for Navy-
Amateur experimental tests. In
this receiver he uses B-T Typz2 L
Condensers.

The enormous frequencies at low wave
lengths,—25,000,000 per second at 12-
meters, for example,—compared with
834,000 at 360, demands the utmost of
condensers. Mr. Sehnell chose B-T's.

The B-T Tuner will be found in such
stations as
those of
Kruse, Tech-
nical Editor of

; Clay-
ton, Informa-
tion Service
Mgr.; and
Budlong,
Current
Service Edi-
the

" Better tor of
l.eague,

B-T Type L Condenaser

BREMER-TULLY MFG. CO.

534 S. CANAL ST., CHICAGO

.

Dealers, Note

This is the most efficient lowest
priced source of “B”’ current supply

on the market. Write for dealer’s
proposition before someone else gets
1t.

onry Betterthan‘B’’Batteries

*25

An efficient, skillfully designed and manufactured
source of “B” power for a trifle more than the cost of a
homemade unit—that’s the “B” RECTIFIER.

Perfect control of “B” wvoltage to ‘detector and
amplifier tubes; elimination of snap and crackle due to
chemical action in batteries; a steady, uniform current at all

times; no more ‘‘dead” cells—these are some of the advantages
that make the “B” RECTIFIER better than “B” batteries.

Plugs into any electric light circuit of 110 to 120 volts, 60
cycle A, C. Range of detector voltage 0to 50; amplifier voltage
0to 110. Operates efficiently on any tube set. Uses amplifier
tube—not acid. Can not possibly burn out tubes either in
“B” RECTIFIER or your set. No hum nor distortion.
Operating cost 14 cent per hour.  Built to give years of service.

SEND NO MONEY—TAKE NO RISK. Use the “B”
RECTIFIER on your own set under any condition. If it
does not do everything claimed for it—if you are not more than
satisfied—return it and Rhamstine* will gladly refund the
purchase price. This is the same hard and fast guarantee
thousands of NEEDLEPHONES have been sold under.
Mail the coupon today-—right now!

J THOS. RHAMSTINE*

TR T T " — T T S E— — — —

. Thos, Rhamst:ne'

oodbndge-lt-Bcaublen Detroit, Mich, (4)

Send me your “B” RECTIFIER by express C, 0. D, subject to
inspection, at 25, Itis dutmctly understood that if I am not cntirely
satisfied, I will return it within 5 days and receive a refund of the
purchase price.

Al apparatus adverlised in this magazine has been tested and approved by PoPuLAR RADIO LABORATORY
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o

. o

For Single Control Circuits

423 Broome Street,

N

MULTIPLE
ONDENSERS

(.icensed under Hogan Palent 1014002)

Insulated with PYREX
or ISOLANTITE

Of Exireme Precision

All Capacities

General Instrument
Corporation

Manufacturers of Laboralory Equipment

New York, U. S. A.

\/

VARIABLE GRID LEAK

NEW!

A BALL-BEARING GRID
LEAK THAT STAYS PUT
that cannaot weur or tear

VOLT-X GRID LEAKS

TN
nnees

f
cl
m

Grid Leak $1.00
Grid Leak Mounting

BURT" no

Mrs s OERS

755 BOYLSTON 5T. ﬂ-ﬂ'ﬁTﬂH MASSE.

‘““The Best Transformer Money
Can Buy”

Karas Harmoniks bring
out the vital harmonics
and rich overtones of mu-
sical sounds by amplifying
the very low and the very
high frequencies cqually
with the middle tones.

Price $7.00

A pair of Karas Harmoniks in your set will
reception a musical quality far beyond any
cver heard from & radio set before. Try it}

KARAS ELECTRIC CO.
40-40 N. Rockwell St.

ive your
ing you

Chicago

4?

LOW LOSS—POSITIVE CONTACT
FIXED DETECTOR
Besxt for Reflex—Requires no adjustment—wIll not burn out

CELERUNDUM RADIO PRODUCTS CO.
Wollaston (Boston) Mass.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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BUFFALOQO, N.Y.

Ten Reasons Why the

King Quality Kit

Makes an Unusually

Good Receiver

cable all wiring goes into the set as
a unit,

2. Bus wires are cut to proper length
and bent to shape.
...... 3. Coils of liberal dimensions and
wound with heavy wire, are attached
S e “f' to Cardwell Low Loss Condensers.
Ot Ptawts Py mibeny
4. Tube sockets supported by scientific.
ally designed metal brackets.
5. Neutrodon operated by micrometer
HEN the King Quality Kit screw 50 receiver can be properly
i neutralized.
is assembled, you not only _ .
. 6. Dials are one piece and made of
have the joys of neutrodyne~—the Bakelite
ability to bringin far off stations, o
7. Bakelite panel is drilled, properly
the clear full tones, the absence 1 and filled in with whi
f distortions—but there is also g il
EEs . 8. Instructions are easy to follow, no
even greater joy from the thought technical knowledge needed.
that you built the receiver, 9. All parts specially built for kit, same
yourself. as used in factory built King Quality
) Neutrodyne Receiver.
Ask any Radio dealer about
y 10. Itisdesigned by engineers who know

the King Quality Neutrodyne
Kit or write

KING QUALITY PRODUCTS CO,, INC.

BRIDGEBURG, ONT.

radio.

By means of switchboard type of

. And when pou have the kit assembled, pou will want to

put it in o cabinet worthy of its quality.

We can supply tiat,

too, in either mahogany or walnut, plain and fancy models.

BN T N N BN BN =
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Enjoy Your

Echophone Po
As Well As This Summer

The
Echophone
1 13’ !

An exceptionally
powerful 3-tube set.
Uses dry batteries.
Two dial tuning.
Range 1800 to 2000
miles. Without tubes
and batteries,
$50.00.

The
Echophone
LY.} LR

A combined radio
and audio {requency
4-tube  receiver of
unusual selectivity.
Non-radiating—clear
toned, easy tuning.
Without tubes and
batteries, $75.00.

ECHOPHONE

JStorgge Battery Results at Dyy Cell Cost

Without
Tubes
and

=

r-table Now-~—

Here is a radio that gives
you all the advantages of
portability without the usual
sacrifice in efficiency.

It uses the same receiving
unit as in the Echophone
cabinet type (either the “3”
or the “4”) and operates from
a standard wire aerial which
for carrying purposes winds on
a spring reel fitted in the case.
Convenient and ready to use
wherever you are!

The Echophone Portable
weighs, with batteries and
built-in loud speaker, only 32
pounds. No larger than ordi-
nary traveling bag—size 9"x 12"
x 18", With the Echophone
“3” receiving unit $75.00; with
Echophone “4” $98.00,

Your dealer will gladly show
you this set and explain its
features in detail. See him
today. Drop us a card now
for descriptive folder.

ECHOPHONE RADIO, Inc.

1120 N. Ashland Ave., Chicago, ill.

ECHOPHONE RADIO SHOP
Long Beach. Cal.

ECHOPHONE SALES CO.
156 2nd St., San Francisco, Cal.

Batteries

$75:00

:-5‘
S,
%
o°

COMPLETE
Bt
| R — b 15, T

IHELUDED

e —

The Superheterodyne
Transformer

which contains a Condenser.

Adjusted and sealed at the factory.

Sold under a money back guarantee.

Descriptive literature on request.

Complete set of 4
blue prints $1.00

Victoreen Radio, Inc.
6532 Carnegie Ave. Cleveland, Ohio

BOSCH
NOBATTRY

“B* Current from the electric light socket. The Bosch No-
Batiry is a device which enables anyone to obtain from an
electric light socket perfect and ample Flate voltage for radio
vacuum tubes. It takes the glacc of all “B” batreries and is
decidedly more efficient, reliable, convenient and economical.

Type BAN for AC current $49.50
Type BDN for DC current $30.00

American Bosch Magneto Corporation
Main Office and Works: Springfield, Mass.

ADIO TUBE
EXCHANGE

We Repair All Standard
Makes of Tubes, Including

W.D. 11 or 12

U. V. 199 or C 299 $

U.V. 201A or C 301A

C.1lor 12 -
D.V.1or D.V. 2

U.V. 200 or 201

U.V. 202 Repaired, $3.00
ALL TUBES GUARANTEED TO DO THE WORK,
RADIO TUBE EXCHANGE
200 BROADWAY, NEW YORK 3
All Mail Orders Given Prompt Atlention. Orders Sent Parcel Pest C. 0, D.

All apparatus advertised in this magazine has been lested and approved by PoPULAR RADIO LABORATORY
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Jor Your Dubes/

Delicately adjusted springsat the base of a Benjamin Cle-Ra-Tone Socket do the same
for the radio tube that balloon tires do for the automobile —absorb jars and shocks.

Outside rumbling traffic, inside footsteps, mechanical and human activities amaz-
ingly vibrate floors of buildings—as finely adjusted scientific instruments have
proved. This comparatively small shaking of the tube develops a very perceptible
noise in the filament, and very often breaks this hair-like wire when it is cold.

Benjamin Cle-Ra-Tone Sockets “float” above their base and the tube filament es-
capes this ever present trembling, More sensitive experiments are thus possible, and
distant, faint signals come in much clearer. Stiff bus wiring does not affect the flexi-
bility of Cle-Ra-Tone Sockets. They are adaptable to every hook-up and especially
desirable in portable sets. There are no rubber parts to deteriorate, Bakelite is used
wherever possible to insure sturdiness, long life and high dielectric insulation. Contact
points to tube terminals are perfect and permanent. Terminal lugs for solderinz. Made
in two sizes: standard base, and a base for tubes similar in terminals to the UV-199,

Spring Suspended — Shock Absorbing

Accepted by Leading Manufacturers and Radio Engineers

BEN/AMI

T R A TR L TEE R T TR L LT

Benjamin Electric Mfg. Co.

120128 So. Sangamon St. )
247 W. 17th Street Chicago 448 Bryant Street
New York San Francisco

Al apparatus advertised in this magazine has been tested and approved by PoprLar RADIO LABORATORY
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to 3,500 miles.

The

PorurLar Rabio.

Don’t

L. M. Cockaday’s

8 Tube Super-Heterodyne

Latest and best Reflex Receiver, complete parts,
as described in January issue of PoPULAR Ravio,
It's the circuit that brings in distance on a loop, up

As distributors we invite inquiries from
dealers on standard parts that are hard
to obtain—in Quantity lots.

Until

You Get

Our Prices

Sangamo

7 Tube Super-Heterodyne. Kit

The famous non-radiating receiver by Jackson H.
Pressley, chief engineer of the U. 8. Signal Corps, with
a 3,000 mile range and fully described in December

or Any of the Following Standard Parts

Nathaniel Baldwin Karas

Dubilier Erla

Benjamin Jefferson
Weston Plugs Turn It
Hammarlund American Brand
Cutler Hammer N. Y. Coll
Jones Improved Jacks Tungars
Thordarson

Write at once

HEINS & BOLET

Radio and Electrical Supply Corp.
44 Park Place New York

!

of [lasting Deauty

From first to last., the rich high glosa firish of Spaulding.
Bakelito is Protocted.

Firat, by the container—and everlastingly thereafter by the
Spanldint special procera which alsc grarantees ihat this
panel drills, saws, engraves without chipping— never shrinka
or splita—guiv=wes highest dieiectric properties snd &Test
strongth. Furnished in all standard sizes. Write nearest
office for descriptive circular.

~BAKELITE

SPAULDING FIBRE COMPANY, Inc.

Factory: Tonawanda, N, Y.

Saley Offices— Warehouses
484 Broome 8t., N. Y.;: 15 Elkins St., Boaton: 650 W. Lake
8t., Chicago; 141 No. 4th St., Philadelphia, Pa.; 310 E, 4th
8t., Los Angeles, Cal.;: 1139 Howard St.. San Francisco, Cal.;
509 First National Bank Bldg., Milwaukes

DeForest

Honeycomb Coils

Back and Front
Panel Mountings
Plain or Geared—
Genuine Bakelite

The Universal all-wave in-
ductance—n ccopted as
standard in regard to supe-
rior construction and elec-
trical units of measurement.
Ak your "0ld Timer'’ radio

) friend why sets using honey-
comb coils are better: they xive closer tuning, greater aelectivity
and range. No dead end loases, eusy to operate. 18 sizes, mounted
and unmounted. Interchangeable with all mountings. Be sure
the sot you buy or build has them.

Send 25¢c. for Super Heterodyne. Rodio Frequency
and Hoxeycombd Coil Circuits and Compleis Cotalog
CHAS, A. BRANSTON, Inc.
Dept. 2, 815 Main St. Buffalo, N, Y.
In ¢ ida-—CYTAS. A, BRANSTON, Lid., Toronto

You can protect tubes against
destruction from short circuits for a few
centa by Installing the 'Gem" Radic Fuse. ‘Then when there's
4 “'shofL’’ the fuse blows and the tubes aren't injured. Eas-
lly Installed. Base for sttaching and three fuses sent Post=
pald for $1.25, if not at your er's. Write for booklet.

CHICAGO FUSE MFG. CO.. 1507 West 15th St., Chicago, Tl

‘GEM"RADIO FUSE

All apparaius advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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%ey Jay~ (Continued from last month)
— —

THEY SAY OF THE AUDIOLA “SUPER”:
1 4 “Absolute elimination of distortion and foreign noises is attained. . . . One stage of

straight audio coupled with a stage of push-pull audio gives the volume of three audio
stages with the clearness and distinctness of headset reproduction.”
Audiola amplifies with Thordarsons!

THEY SAY OF THE OZARKA:

“Ordinarily a three step amplifier is noisy but we can guarantee the OZARKA to give the
greatest volume possible with a tone reproduction that is satisfactory to everyone.”

Ozarka amplifies with Thordarsons!

THEY SAY OF THE MASTER:

“The parts used are the best. Shielded, distortionless transformers insure perfect repro-
duction, unusual volume and tone.”

Masler amplifies with Thordarsons!

“The range, selectivity, volume, clarity and freedom from noises is remarkable.”

1 THEY SAY OF THE HARTMAN:
7 Hartman amplifies with Thordarsons!

g N Thordarsons are

Absolutely Uniform!
\k% ,,fé?alws They always “match up’’ perfectly

One reason that leading builders of fine sets use more Thordar-
MIODYNE' . sons than all competitive transformers combined is because

R

Thordarsons run absolwtely alike, absolutely uniform; always
nE L {4 " M s
ULTP\I{DX ma_tcﬁ u.p;,J perfectly; always amplify evenly over the entire
musical scale.
MURDOCK The following statement was made recently by a prominent
a ZAR Kh set maker (name on request): ‘“‘Any radio manufacturer who

is sincerely desirous of producing an instrument of the volume

necessary and of a tone superior to anything else on the

‘ market, must be absolutely forced to use Thordarson trans-

M]CHIGAN formers sooner or later.” Follow the lead of the leaders—

_— build or replace with Thordarsons. They are unconditionally

Deresnadync Super Het Bullders! guaranteed. Any store can supply you. If dealer is sold
MALONE LEMON  For the “Best~ #5000 out, order from us.

Cycla Super- rodyne,
1" and other Jond:

MASTER RADIO e, sincios fuiee.  THORDARSON ELECTRIC ACTURING CO.
OYAL st hFE  onins oumsr N i e,
K‘, othera . ic‘wo, U & A, ]

W
Path

Australian Representatives: Walnart Eleciric Mfg. Co., Lid., Sydney
UNCONDITIONALLY GUARANTEED

HARTMAN @ RD ARS @ﬂ
AUDIOLA 1l
LOBE e er
GacLE Anp AMPLIFYING Y RANSFORMERS
b Standard on the majority of quality sets

TYPES AND PRICES: Thordarson “Super” Audlo Frequency
Transformers are now to be had in three ratlos: 2-1. 8$5; 314-1, $4:
6-1. 84,.50. Thordarson Power Amplitying Transformers are $13 the
rair. Thordarson Interstace Power Amplifying Transformer. 88,
Write for latest hook-up bulletins— freed

THORDARSONS

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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 HIARD-TO GET PARTS -1
- - A
by Exper! Experimenters
No parts used by the present pioneers in radio development are too hard
for Morison to get for you. They cost less in the end. Write today.
COCKADAY'S 8 TUBE SUPER- CRAIG 4 TUBE REFLEX RECEIVER COCKADAY'S IMPROVED DX
HETERODYNE REFLEX RECEIVER 2 Duplex Seriel FR. 21-Plate Variable Condennra‘ REGENERATIVE
! Geporal Instrument Low.- Losn 2 Na- ald 4 0. Dista for” the above Condensers Mg 00 [ 1 B Ty St L L S
o ots iy natite  Insula- 4 N Siery Sotkets eand o B 180 Keliog Rhcustats No. 502.25 oen. °°
1 Goegnl Instrument Low-Laass 1 Bt’rdwel 7 plate Varjshle Condenser 0001 mtd. ..., .00 | 5 C ' Ramm Eocketa ow 60 £.50
ﬁ‘,:daﬁacr ({solantite inaula- are 1 r 3““ Fixed Gondensor .00026 mfd wuh |1 D‘:t er R:-T:::Couplk:ruﬁ;uﬂm ?;g
1 Setof 4 Matened Haynen Griin © \ ﬂgltlcr Mica. {:,l o4 Condenaer L0005 mid. .. 36 | 4 Daven Resistances, i-4 megohm.
Intermediste Tranaiormers..... 20.00 | ¢ |i:11'|| » lul:?g &dnnler- .006 mid.. 180, Brldleyus'v'ri“i{ --------------------- 2'23
1 Precision Autodyne Coupler....... 3.60 [Even Bomato Goupims Ml e rsle2 Yaxley Radio .'.'éii."'[')'.;ﬁi{i.f'c':'i'r'. ;
1 Karas-Harmonle Audio-Frequency [hven Realstors 1 melohm..... 1.60 1.0
trunaformer. ....c.oooieiiinaens 7.00 [wwven Reaistors .25 megohm.. ... 1oo |1 Ynxle Rndln Jnck ‘Sing IeCiI'C\H. .70
1 Amplex Grid-denser .0005 mfd... 1.26 Lz kor-Hammer Rheostat 30 Ohmn 160 [ £ New York » Fixed Conden-
1 Beniamlin Clc-ra-tone Socket..... 1.00 | ! t.:l.-er\-lénmmer Rheostat, 4 Uhms.... .. 1,00 sers 008 m ............. ea. .76, _1.50
: ;:"’"Ig:::r“cr"' i"j'c" f1.20 8.40 { prarice i‘llo:ltiﬁlslrccoulltri.d‘lc'r’%%picm o % 3%
ent ¢ Circuit Jack....... .60 | 1 [ederul No., 65 A RS X
1 Pacent Sinsle Circuit Jack 50 ||r..§'i'e'y 510;, 35 Aute-Frequancy Tranaformer 8014 CIRCUIT TUNER WITH RESIS.
2 Na-ald4 inch Diala No. 3043. 1.50 Amaco Swite] Lever, with pointa and siops -40 |  TANCE COUPLED AMPLIFIER
1 Amsco 2 Ohm Rheontat ........... 1.36 ] § f‘},’,’; inding Posts "'ﬁh‘e‘i'i'ia T 320 | 1 2ot **Prociafon’* Cockaday Colln.. $5.60
1 Amsco Potentlometer 4000'"'" 1.60 ub-base 6 7-81in. x 24 8-4 n......_.... 96 | 1 Cardwell Lnrilhlc Condenser
2 Daven Raaint pl binet, 7 in.deep.................cooereiins .00 (0005 mfd)......oee paiiionannn 5.00
08, B1.26....iineinninrnninnennnns 2.50 Itlu Loupler Coils.... 0" } 1 Cardwell Vu-hble Condensar
! Daven Grid-leak Mounting.. ‘86 o8 R-F sformer Colis 4.50 100035 mfd)...c..coorvnerrennnns 475
2 Daven Reslstor .6 Megohma.en.60  1.00 $o5.20 | 2 A"&‘"“.‘““° Hicmmeter Seontral
1 Daven Resistor 6 Megohme....... .50 1 Amplex Grid-densers. . .. e L
; gvmmlgor zgﬂ:l!t‘:ohmm :% % Bmo;l hk ..... ERrpr ol ag
ven r .25 Megohm.ca. : ay_ohms .
1 Radion Panel 7x24 inf.............. 3.00 L A";.mn’z,“o‘,',',;m“‘ﬂm?" Sinasicn sy
ol ;45 Y. Coii h_l_i_c_l_ Gondensers 4 Aniwcrilen No. 1-A with 'm"&&i{g 4-40
4 .006 N. Y. Coil Mica Condenscra £.00 3 Immv‘ti-a' dwble dreait Ja}-jl 3'00
.............................. H ' neleeeaic v ¥
1000 N Gl i Copaeneer e i i:m*‘,.u:.‘:"%:.!;s:';.,‘:ﬁ. i
1 Du Kadia- Fr T ec lifer No ZB5A 5.00
fmer e T (1<) ([ N PR g L Blecirad Cartiizd
t wakbert A Bnmrr Switeh 7707 23 Grld [T T, 1.50
} B?-alt 8.4 x 1-2 inn 26 3 El :'.F Lertified (:rid jeak
b B Edhe v Bptaroen 16 18 1 Improved Piiament Haitery Switeh_1:00
1 Korlern r;fi{{:“:‘b"“ Il 165 | WHOLESALE RETAIL| 3 ord i‘;
n. . 12, . 0. D. M
sios.40 | 15 East 40th Street, New York City b shipm) orders wil r

Universal Radio Tool
Clamps on Edge of Bench or Table

USED FOR:

Plain Tube Coils.
Winding {Spiderwebs {on forms).
Rotors, ete

Cutting wire.

Looping or bending bus wire.

Has vise, handy for many uses,

Can be supplied with counter to register
number of turns wound if desired.

Price $6.00 each, Counter $2.25 extra
Dealers: Write for our Proposition.

WE ALSQ BUILD SPECIAL MACHINERY

Specialty Automatic Machine Co.
Chelsea, Mass.

new SERVICE

The BROWN TUBE REVIVER rejuvenates worn down
tubes in 1034 minutes. An opportunity for you to im-
mediately establish a profitable and suhstantlal business,
full or part time. This
new, absolutely guar-

FAHNESTOCK CLIPS

the Perfect Radio Connect-
ors—are used by Manu-

Reg.U. S. Patent Office

FAHNESTOCK ELECTRIC CO.,
hes— == e a———— = __=———11]

facturers of Standard Sets
and Parts—and Makers of

Wet Batteries and exclusive on
Eveready Dry Baiteries.

Their Sure Patented Grip is
Recognized Universally by En-
thusiastic Users.

- L. 1L CITY

‘| HOOD.

anteed instrument priced
at $25.00 complete. The
first cost is the last cost.
BE THE FIRST IN
YOUR NEIGHBOR-

Send NOW for
particulars.

THOS. BROWN CO.
511-519 Orange St.
Newark, N. J., U. S. A,

Patent appliod for

All apparatus adveriised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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(Nusic fMaster

Resonant Wood Insures
Natural Tone Quality

M
'-"/-K

i\

N\ T
.‘,' r'\ar_ / 7
Model VI, 14" wood beli $3() e L
Model VII, 21" wood bell $35

—Its True Significance

Connect Music Master in place of

headphones. No batteries. No ad- HE advent of Music Master sounded the death knell of the mere

iasments; “loud speaker”, transformed the radio receiving set into a2 musi-

Prices of all models slightly cal instrument and made possible- the wonderful stellar program
higher in Canada now the feature of nation-wide broadcasting.

Music Master does more than reproduce—it interprets, it re-creates.
Imitated but never equaled, it remains the supreme musical instrument
of radio—and there IS no substitute,

MUSIC MASTER —the Ultimate of Artistic Radio Re-Creation

Music Master’s precision instrument is the acme of scientific per-
fection. Music Master’s tone chamber of heavy cast aluminum is-a
marvelous mold of sound without distortion. Music Master’s ampli-

fying bell of resonant wood gives to every sound its full, vibrant
xi‘t’}‘f%!ﬁ‘fﬁ%oﬂ;‘;‘;?ﬂ‘g’og‘gg‘g qualities and natutal characteristics.

belt Music Master’s manufacturers pledge unreserved and uncondi-
tional protection to every purchaser. Back of your dealer stands the
Music Master Corporation to guarantee its products direct to any-
one, anywhere, at any time.

Music Master. Corporation

: Y Makers and Distributors of High-Grade Radio Apparatus
' Tenth and Cherry Screets, Philadelphia

Model V., Meral Cabinet, ma-$18 Chicago enth a s . —
hogany finish wood bell . . Canadian Factory: Kitchener, Ontario

All-apparatus-advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Don’t

1 Thia alignment is the
mnuge for J.bem.lled

SLI'.IOD recor

2 Penciled rocorri:fnmly crased

1 JiE\ frow siveroy aal.

-

T A 3 Tonkes atandhrd condenser

el by shaft Ic.ns:ﬂw—ms_v to mount,
+ Gear ratio 20 to 1.

B >
3 -.

Wait for the

Announcer!

63

Designed by R.
E. Lacault, E. E.,

AMIRE., in-
ventor of the fa-
mous  Ultradyne
¢ircuit. This mon-
ogram scal (R. E.
L.} is your assur-
ance of Lacault
design.

§9.50

Made by the
Hammarlund
Mfg. Co., your
assurance of qual-
ity and dependa-
hality — produced
solely for the
Phenix Radio
Corp. At your
dealer; otherwise
send purch ase

rice and you will
Bc supplied post-
paid.

Once you have marked
your favorite stations on
the Ultra-Vernier silvered
dial, all you need is your
radio program,

Make your evening’s
sclection. Forget wave-
lengths. Don’t fumble nor
guess. The Ultra-Vernier
indicator points instantly
to the preferred station
and tunes it in with infi-
nite precision,

Single control operates
vernier for hair-splitting
adjustment and governs
station indicator. For un-
precedented tuning ease,
replace your old dials
with Ultra-Verniers—to-
day.

Write for descriptive
folder.

ULTRA-VERRIER,

TUNING CONTROL

PHENIX RADIO CORPORATION
7-9 BEEKMAN STREET
NEW YORK CITY

or syper-li [;ze Luning
AJ0R TURER do g

much in fact that a fraction of a point

‘movement of the condenser dial is

enough to tune out one station and
bring in another.

MAJOR TUNER isthemost advanced
form of Low-Loss three circuit tuner.
It is packed with complete picture
wiring diagram and full instructions.

Your dealer will supply you! 7
BEL-TONE RADIO CO. $4

161 Jamaica Ave,, Brooklyn, N. Y

Grid Leaks

Used by Eagle, Howard, Thomp-
son, Zenith and others. Fit
all sets. Sold on guarantee.

Metallized Fixed Leaks
soc 18 sizes; under ¥4 meg.,
75¢; over /g meg., 50c.

Glass Sealed Variable Leaks
3 sizes fit all aets; 75¢

each for 1/10, 5 and ¢
10 me:: M o 75

omE——
P
1 MEG.

At dealers or pos_:;mud

DURHAM & COMPANY, Inc.
1936 Market Street + Philadelphia, Pa.

| Hznoounnn-:ns'

I‘he Houde of a thauwnd valuet

Ejl:i‘tﬂ; T irite tor
W:brchouns ~ . Catalog 01’00

WAK:ME-M LaucHLIN:
225£ ILLINOIS ST. — Culcnw;

A A AR,

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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““The Perfect Broadcast Receiver'®

A New Superior Broadcast Receiver

Simple—Long Range—Highest Quality $ 00
Non Radiating — Non Regenerative 6 O
Two Stages Tuned Radio Frequency-Detector '

and Three Stages of Audio
Frequency Amplification COMPLETELY

CONSTRUCTED

Without Accessories

PLIODYNE 6
Front View Showing Simplicity
of Control

PLIODYNE 6
Interior View Showing Compact
and Efficilent Design

Sold Direct
From
Manufacturer

To Consumer
Only

Sent C. O. D. Subject to Examination

OUR GUARANTEE

We guarantee every Golden-Leutz “Pliodyne 6 to be the finest broad-
cast receiver that can be manufactured using 6 tubes or less and to be
satisfactory to you in every way and to reach you in perfect condition.

GOLDEN-LEUTZ, Inc.

476 BROADWAY NEW YORK, N. Y.

Licensed under Farrand Agreement and Hogan Patent No. 1,014,002

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Authorized Cockaday Coil!

No mare loose winding—special new feature holds
coil windings fast. Built throughout of moulded hard
rubber, not affected by atmospheric  conditions.
Wound with No. 18 D. S. C. copper wire.

The _only coil specified by 1. M. Cockaday in his
New Four Circuit Tuner with Resistance Coupled
Amplification because it meets all his specifications.
Described in October PopuLar Rabpto as Cockada iy
Precision Coil. Hundreds have gubstituted
quality coil for those of inferior make and are amazed
at the improved reception, selectivity and general
D-X results.

At youar dealers, otherwise send purchase
price and you will be supplicd postpaid

In Canada 3$7.75. Canadian Distributor, Porhnn, Ltd.
Montreal— Toronto— Wmmpcl

PRECISION COIL CO., Inc..
: 209-B Centre St., New York .

™ ™

The LARGEST RADIO STORES in AMERICA

\Hookups/

AUl the latest and
best Hitls'inour nety

Just Qut! Jx o 195,
Radio Catalog including all the best
and latest Kits, Parts and Accessories.
Also our new 32 page bargain section—
write for yowr copy to-dayl

We buy up

Save Money! Y b w

.jobbers. and dealers surplus and bankrupt
stacks—out only brand.new fully guaran-
teed, natu;nnllv advertised apparatus. Our
€normous buying power permlu us to pay spot
cash and get rock-bottom ces—even way be-
low manufacturer’s costs. t's why our cata-
log is crammed with thousands of wonderful
Radio Bargains.

509 So. State St.,CHICAGO ILL., Dept. P.R.6

3‘* RADIO
Storage “B” Battery
!2 s:.'.: Lasts Indefinitely—Pays for Itself

noeny and performlnce anheard of before. Recharged
nt n :n-c ||.-..le coll Approved #"d huted RS SLm-:I:l.r- by
R.ﬁ&. !:alomclndl op

Labarmtrcies, Pop.

purcl":“r """"" i uﬁ'-'n Somm'a'u’f Py
i Lai [ o wEr-
nm:en l:ln.lt u:\ nnc 13&- Extrs heavy giass jars. Ili‘e-':r

rugged plates. Order yours todar

SEND NO MONEY g atste nomber of bakt }’"“3%;

r is recel Extra Offor: h-tleriu in series (86 volts)
Frn‘;v.ez- e llll::ﬂdl ter examining batteries. 5 per cent discount for
w! Mail your order now |

WORLD BATTERY COMPANY
1219 So. Wabash Ave, s Dept 7 Ch;Bca o, T,

P,."e' 8- Wu IW Al‘ z’ 50 I!ﬂAﬂP £14.50; lw Amp, 815,00,

Wo rl d

AMMSSAD OR/|

Low Loss:Products

Master Toning Co:l
Perfectly Balanced Head Phone
Low Loss Condenser

B » dtandard products
that!’l:ll 'rea:- rirediads
-1 r...d i Lxas Brotiacia have lors

£ B 13 AVe
the cho co of o Bee the

and you mll .:1533.'. them mm—
At all good dealers.
Tyl o CEEE darmgme o e
AMBASSADOR SALES COMPANY
e 108 Gresnwich 5t., New York
326 W. Madison St., Chicago

™r

and Crystal Sets

FRESHMAN

Double Adjustable
Crystal Detector

No more searching for the sensitive spot-
—Merely turn the knob as you would a dial.

For base or panel mount- 50
ing. complete with Fresha
man Super - Crystel

At your dealer’s, otherwise send purchase price
sand you will be aupplied goutpnd.
CHAS. FRESHMAN CO., Ine.
240-248 W, 40th St., N. Y.

All apbaratus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Here’s a peculiar fact
radio insulation

about

MATERIAL that is satisfactory

for general electrical use often
gives poor results in radio-frequency
service. - Experience has shown that
best results come with the use of
material and apparatus designed es-
pecially for radio’s peculiar demands.
This is particularly true of insulating
material.

Radion #s a special material, de-
veloped to order by our engineers to
meet the needs of radio. For radio-
frequency insulation its characteristics

Radion Dials help to
‘keep down losses

are highest, as shown by authoritative
laboratory tests.

The use of the most efficient insula-
tion material is important not only for
panels, but also for dials, sockets,
knobs, binding post - panels, rotors,
stators, spaghetti tubes, etc. In all
these there is a Radion product of the
right type and size for your set.
Radion is also used by leading set
manufacturers who appreciate the
superiority of ‘‘the supreme insula-
tion.”

{
A

Radion Sockets elim-
inate capacity

RADION DIALS match
Radion Panels perfectly
and make the ideal mount-
ing for your set. In de-
sign, quality and high
finish these Dials are ex-
ceptional. They are
moulded with knob and
dial- plate in one piece
with strong metal insert.
Condensers and other
radio instruments equip-
ped with Radion dials
show lower losses than
those operated with dials
of other materials. All
standard sizes.

AMERICAN HARD RUBBER COMPANY, Dept. B-4, 11 Mercer St., New York City

Surface leakage very low
with Radion Panels
THE high polished, satin-

like finish of Radion
Panels prevents moisture
from gathering to form leak-
age paths and cause leakage
noise, Surface leakage and
dielectric absorption are ex-
ceptionally low.

Radion Panels resist warp-
ing. They are easy to cut,
drill and saw. They do not
chip. No special tools needed.
Eighteen stock sizes, two
kinds, Black and Mahoganite.

effects

THE utmost protection
against leaks and losses
is provided by Sockets
made of Radion—V-T

‘Socket, Improved Type.

Threaded metal bushings
moulded in the socket in-
sure positive contact be-
tween terminal points.
The Radion collar with
strong bayonet lock elim-
inates the capacity effects
that occur when metal
collars are used.

Chicago Office: Conway Building Pacific Coast Agent: Goodyear Rubber Co., San Francisco-Portland
Mail coupon for Booklet. ‘*Building Your Own Set"

RapioON

The Supreme Insulation
Made to Order for Radio Purposes
Exclusively

AMERICAN HARD RUBBER COMPANY
Dept. B-4, 11 Mercer St., New York City

Plcase send me your new booklet. “Building Your
Own Set,” giving wiring diagrams, front and rcar views,
showing a new set with slanting panel, sets with
new Radion built-in horn, lists of parts and directions
for building the most popular cireuits.

the
I enclose 10 cents.

IR, . o v ot etins e i aesatttsarinssnnasasaases

-------------------------------------------------
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F

Magic Radio
Clearness

with this new principle horn
—the Kellogg Symphony
Reproducer

Brings in the marvels of the air
exactly as broadcast.

Embodies a new principle—the
result of years of experiment by our
experts.

Made by the 28-year old Kellogg
Switchboard & Supply Company-—
specialists in the transmission of
sound.

Improves any set it’s used on.

Hear It Today!

Today, hear the Kellogg Symphony.
Do not buy any lesser horn until
you have heard it. It will increase
the value of your set 1009, in musical
quality—in pleasure to your family
and yourself. Any dealer will gladly
demonstrate the Symphony for you.
Hear it—today!

Kellogg Switchboard &
Supply Co.

Chicago, Illinois

KELLOGG Symphony

Reproducer

THE CAPACITY CURVE
Should Decide Your Choice

The whole story of a variable condenser is told by
its capacity curve, Low minimum capacity means
nothing if the minimum is not usable.

The capacity line of the B & P .0005 variable con-
denser ia straight as a ruler from min. to max. This
means that the entire tuning range of this condenser
is absolutely usable.

Only the B & P can give you this advantage and
only the B & P can give you the added advantage
of true micrometer adjustment.

Max. .0005—Min. .000008 $6.00 at your dealers or
direct.  Also 00035 Max. and .00055 Max.—Same

" BARRETT PADEN

1314 SEDGWICK ST, CHICABD, ILL.
Dealers! Write for name of nearest jobber.

_&ve 8 Written Two-Year Guarantee :

*  and address and style wanted. Battery will

Here is real battery
quality, guaranteed to you, at
prices that will astound the en-
tire battery-buying public. Ordgr
direct from lactory. Put the Dealer's
Profit in your own pocket. You actually save
much more than half, and so that You can be
convinced of true quality and performance, we

Hereisyourprotection] Noneedtotakeachance,
Ourbatteryin right—and the priceis thelowest
evermade. Convince yourzelf. Read the prices!
Speclal 2-Volt Radlo Storage Battery, $3.75

Special 4-Vait Radio Storage Battery, 6.00

6-Volt, 60 Amp. Radic Storsge Battery, 7.00 f
6-Volt, 80 Amp. Radio Storsge Battery, $.00
6-Volt, 100 Amp. Radio Storage Battery, 5.50
6-Volt, 120 Amp. Radio Storage Battery,11.50
6-Voit, 140 Amp. Radio Storage Bettery,13.00

We ask for nodeposit. Simply send name

be shipped the day we receive your order
Express C. 0. D., subject to your
examination on arrival. Our
guarantee accompani '
each battery. Weallow§%% il - e
discount for cash in full L
with order. You cannot
lose! Act quick. Send your
vrder today—NOW,

Arrow Battery Co.
1215 South Wabash Ave.
Dept. 7 Chicago, NNl

Al apparatus advertised in this magazine has bren lested and approved hv PoruLar Ran'o LaBorRATORY
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1 BABY GRAND ,.
Five Tuse TuNneD RADIO FREQUENCY :

A guaranteed Set
Price beyond comparison

i 1 = srladrim ADARE . . .
¥y .. . -’ The remarkable success of the Marwol Circuit as

incorporated in the Marwol Model A-1 is so great
that i1t has made possible a Baby Grand Marwol.
This identical famous circuit is now available in a
differens umique design—a great departure from
the conventional model—at considerably lower cost!

The Marwol Baby Grand is a 5-Tube Tuned Radio
Frequency Receiver which differs from the original

Marwol Home Builder] Marwol only in design! Offers the same remark-
includes three condens- able selectivity and range, with ease of operation,
ers, three radio fre- that makes the Marwol today’s best radio buy for

quency coils, complete
layout of front panel,
sub-panels and wiring
diagram.

the money!

Write for descriptive folder. At your dealer’s—

otherwise send purchase price and you will be sup-
$15.00 plied postpaid. Price West of the Rocky Mits. $43.00.

MARWOL RADIO CORPORATION
85-E Mercer Street, New York City

DOLLAR FOR DOLLAR RADIO WALUE

Al apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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PRECISE
INSTRUMENTS

are your guarantee of

BEST
RESULTS

Results are what you
are after when you buy
a radio instrument.
Results are the only
basis on which you can
form a judgment.
That’s why Precise in-
struments are becom-
ing more popular every
day. Buy the best!
That means Precise!

Precise Power Amblilyving
Transformers for ‘‘TPush-
Pull”  circuits. Critieally
balanced. Price $11.00 per
Dair.

BraNcHES * 53 W. Jackson Blvd., Chicago

Precise Filtoformer No. 1800.
Combination radio freauency
tboke and by-pass pondenser.

Precise Super-Multi-
former No. 1700,
The one great ad-
vaocement that has
been made since the
Super-heterodyne
was first conceived,
Price $20.00.

Precise Audio Transformer
No. 285. The favorite trans-
former of radio specinlists

The latost P’recise development. rverywhere. A laborarory
instrument at a commercial
price. Only $5.00.

Sold by the better dealers
Precise Manufacturing Corporation, Rochester,

New York

821 Market St., San Francisco

Eastern Sales Office—Niagara Sales Corp., 3-5 Waverly Place, New York City
Southern Representatives—Saal Produets Sales, Ine., 35 Warren Street, New York City
CANADIAN DISTRIBUTORS - Perkins Electrie, Ltd., » Toronto + Montreal + Winnipeg

‘““Radjo’’ Low Loss Tuner

o TP Can be mounted

o o IﬁTI.-i = In any position
L K necessary to meet
e (R I8 W the wiring re-
#" quirements of

your present
circuit and it
can be substi-
tuted for any
coupler you are
now using. Lo-
renz system bas-
ket weave, the most efficient yet devised. Radjo
Low-Loss Tuners are made in two models.
The three circuit tuner with a 180 degree movement of
the rotor.

The single or double circuit tuner has the primary with
eight taps as the stationary coil, with a 180 degree move-

ment of the rotor.
Price, either type - - - $5.50

“Radjo’’ Anti-Capacity Jacks
and Switches

A new departure in radio apparatus. Designed for radio
circuits exclusively with advantageous featutes pcssessed
by no other jack on the market.

Write today for interesting literature.

JOBBERS—DISTRIBUTORS:
Write for Our Proposition

THE SHARP SPARK PLUG CO.
WELLINGTON OHIO
“Sharp’ Products—Licenaed M'n"f'ra.

All apparatus advertised tn this magazine has been lested and approved by POPULAR RADIO LABORATORY
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Four Dials

that Tune as one!

With the “Uni-control” lever down—all
four dials tune together. Turn any one
dial and the whole set responds.

Then, if you want ultra-fine tuning, turn
the “Uni-control” lever up—and each
dial tunes independently!

Telomonic III is the only set that com-
bines single contrel simplicity of tuning,
with. multi-control opportunity for ultra-
precise results on distance!

And Telomonic IIT is the only set in
which three stages of tuned R. F. are
made entirely practical. It is the only
6 or 7 tube set that runs entirely on
dry cell tubes—with the plate current
consumption of an ordinary 3 tube set.

You can’t buy. a Telomonic IIT—you

Telos—

and
hear
the

with the new

must build it yourself
Telos Kit. And the amazing variety this
Kit offers, is fully explained in our hand-

somelv illustrated booklet, “The KIT of
a Thousand Possibilities,” Use the cou-
pon now for your copy.

DANZIGER-JONES, Inc.

25 Waverly Place New York City
l—- ———————————————————————

1 Danziger-Jones, Inc.
25 Waverly Place, Dept. A
New York, N. Y,

Send me at once vour profusely illus-
trated folder—“The Kit of a Thousand
Possibilities” —free!

717

Build a“

s Bl

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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PERSIL RADIO SERVICE

2114 Mapes Ave. New York

Cockaday’s Latest!
8-Tube Superheterodyne Reflex

1 G. I, ,0005 Condenscr (Isolantite). .. ......coevvvevennveare. $5._50
1 G. L. .001 Condenser (Isolantite) .. ..c..onvvvnvrvsonnenn. .00
1 Set Haynes-Griffin Transformers. ... ..ccocovvvaarrosns sas 20.00
Precision Autodyne Coudler.. .+ v .vvvennenenennnronseers .30
KatasHarmonik A. F.Trans, ... .. v reeeeenrorsnnnnsanies 00
Amplex Grid:Denver H005. . .. ... ..o eieroronnnnnnnires 5
Benjamin Cle-ractone Socket . .. oo vvrrssvrrrsonesrss sens
Federal Sockets No. 16 (85,20 each). . cvvvevvrvvncnrns surs
Pacent D, C. Jack: 1 Pacent 5. C, Jack.. .c. vivvrvsvsnnnrans
Na-ald d-inch Dials ... . cccvvvvvrvrsvsrsveans
Amaco Rheostat—2 Ohms. . « ... vv covrrsrsres
Amsco Potentiometer—400 Ohms.. .. .. iovir coet v ernsrras
Daven Resisto-Coupler Mounting3. ... .o nrrearansees
Daven Grid Leak Mounting. . . . v ivvaneas satanencnanas
Daven Resistors—.5 Megohms, 5 Megohms, .005 Meg.. .25 Meg... 3.50
N. ¥. Mica Condensers: .0001 Mid.. .006 Mfd., .00025 with clips. 4.15
Duratran R.F. Transformer. . . .. v eenvnnnavaranovssrannan 4.00
1 Walbert "A* Battery Switch.. . . v v ot rinsas rannsauanss .50
TEby Binding Posty.. . ....cciiirrrrrraaiititanrsas caurs 1.40
1 Sub-panel, bakelite 17 x 9", bus bar, brackets.,. ..... 45

KIT OF ALL ABOVE PARTS. $74.95
(Blue Prints, Bastboard, Engraved Panel, $4.35 Extra)

9-Tube Cockaday, 4-Circuit Tuner
KIT Resistance Coupled: Parts exactly as $67,00

Specified. Blue Prints. Bus Wire, ete.

No. 23—Threce-quariers actusl site WIRED e ‘ll:‘s_:: "ci:';in“ $ 8 5.00
In Februerys Craig 4-Tube Reflex Kit

High resistance means ||fii e Somos S

. printa. panel, bus bar, and baseboard only %

safety to batteries WIRED ", Cotinee 37450
E dio fi k that d ?;l’z:imejuf:;af"yﬂ;r&&dae?m?;a;ﬁ f(f%y:: oc;i:;a. g”::t-:"}g

crea‘sr:g ‘ée, ;c:. “é{l, BI;:"tz?’y v?)ltagt; Hlustrated Circular of Above Receivers.

affects perfect reception. A reliable

voltmeter is a necessary part of

your equipment.

Nagel Voltmeters are built to a standard
for resistance—60 ohms per volt. This
means that you can test your batteries
either by touch or continuous contact
without fear of draining them.

-l R D A et B ol

Enjoy that sense of security by having sers evervwhere report Miraco
a fine (but -moderate priced) Nagel %’.’:u-"'-"i?gﬁ'&“:ﬁ,’ ’%’-‘ Diir_jeopes
measuring instrument handy when you B lor praol Shaman os Goyi. Send
are in doubt about the strength of your | ﬁlﬁﬁ gt Ko [0
batteries. : Sistance s it LTy

. oL ToOAY,
See your dealer or write L

The W. G. Nagel Electric Company
Toledo, Oh'o

(Makers of the well-krown Nagel Aulomsbile Ammeter.)

\ gl e

i Add a Ferbend Wave fen oo miaais
p to your Radio Bet snfringe on the registered

and “Police” your recep- ?,‘;Tir,,}"“-"ﬁ?" iond

tion. Regulate traffic. o FLEEEND, dam'ta

Wan wlaclurers

. - of Guaranteed to tune out
DRY CELL TESTERS ‘AMMETERS Ll SR
HIGH:RESISTANCE VOLTMETERS Widely imitated but never §

# VOLTAMMETERS - BAKELITE only successful WAVE TRAP. Now

HOT MOULDED INSULATIONS I e hird e e P, hon

postage. Send for Free Booklel.

FERBEND ELECTRIC CO.
21 E. So. Water St. Chicago

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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You will never know the thrills
0! radio until you own a

ESHM

THEJRPII
"mg'::;""f“””"”uwwﬂlﬂm

z -
T e L T T T AVECTIRG

.....

The Greatest Value ever
Offered in a Radio Receiving Set

5 tube tuned radlio frequency

embodying the 5 big features
demanded in a perfect receiver.

| At all

dealers

€] Built of only the finest low loss material in a beautiful
mahogany cabinet (or soft-toned leatherite);

q It brings in far distant stations,

q Night after night at the same points on the dials.
q With real loudspeaker volume,

€ And full throated, true to life tone.

I Be sure the serial number is riveted on the
sub-panel. Itis your protection and guarantee,

T T T

| T R T T

ehas I-'reshman o.Inc.
Radiol Receivers and\e Parsts

FRESHMAN BUILDING
240~248 WEST 40TH ST~NEW YORK.NY,

e oty

All apparatus advertised in this magazine has been tested and approved by PoruLAR RapI0 LABORATORY
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PATENT APPLIED FOR

$9.00

571 HUDSON ST.

SUPORTENA

The ultimate in Folding Loop Development
Inductance can now be varied at will, to
suit the receiver.

An ingenious Slider on Upright Support
equivalent to 16 different Taps!!

A Development especially adapted to Super-
heterodyne receivers.

Tunes below 100 and over 600 meters!!
Increases the efficiency of any loop set.

Construction Similar to the Popular PORTENA
Loop, with Addition of The Slider Improvement.

Manufactured by Radio's Master Loop Craftsmen.

J. NAZELEY CO.

NEW YORK

THIS FIVE-TUBE SET *39%°

FULLY BUILT AND WIRED COMPLETE
IN DARK HEAVY MAHOGANY CABINET
OF BEAUTIFUL DESIGN

Biggest
S Tabe
Value
on the
Market

whichwill bring in all distant stations on the loud
speaker in clear loud tones. A vaiue of three
times the price. Shipped on a guarantee of satis-
faction or money back. A wonder set constructed
on the new principle that requires no neutralizers
and is self-balanced. Special features are low-
loss coils. engraved bakelite panel, distortionless
transformers and .pure bakelite $ 50
sockets. Wiring of the lateat safety

type. Perfect logging of stations.

The set alone, shipped prepald, is

This Set witl%A.ll Accessories, Including
American Bell Loud Speaker, with

adjustable unit, SR, C, A, UV201-A

Tubes, 2 45-volt **B** batterics, 1 6-volt

90 emp. hour storage battery, com- $ 30

Plete antenna equipment, includin

approved lightning arrester, shippe
prepald, east of the Rocky Mountzins

Send for Borgain Catalog of Everything in Radio

RANDOLPH RADIO CORP.

159 N. UNION AVE., Dept. 443, CHICAGO, 111.

SETS — KITS —PARTS
Made in our three Radio factories with

years of Radio experience behind them.

Send for Literature
GILFILLANMN BROS. INC.
1815 W. IG%YS&. LoaAn&eée‘s‘.’ C;I%RK
SAS CI
:lzcs%sN W, Penn Way 225 W.57th St

SILVER SUPERS

COAST TO COAST
Reception with Speaker Volume on a loop.

SILVER SUPERS—the 7-Tube Wonder Sets sur-

ass them all. One builder in New York worked
KGO with an 18" Loop every night for two weeks—
Chncan sets cut through the locals regularly to the
West Coast on small loops. You can build a Silver
Super that will get the same results. It's easy—
you need only three tools.

ALL PARTS. $72.85
Send 50c¢ for Blueprints and complete
building instructions.

Silver-Marshall.inc

110 S. Wabash Ave.. Dept. A.. CHICAGO.

| —
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Now that you get (
I “distance”—how
about “quality”?

The DAVEN
SUPER AMPLIFIER |

To the Home Set Builder the Daven
Resistance Coupled Amplifier will be
found the most ideal. It simplifies the
construction of his receiver, which, P>
when completed, will reproduce the
broadcasted concerts with a faithful-

Obtain from your
Dealer, the ‘‘Resistor
Manual,” our complete
handbook on Resistance

Coupled Amplification.
Price 25c. II your
Dealer cannot supply
you, we will send one
direct post paid 35c.

"DAVEN BABTO"

ness not obtainable with any other
method of amplification.

Let your next amplifier be Resistance
Coupled for this is the only method of
audio amplification whereby high and
low tones are amplified alike, therefore
distortionless.

Your Dealer can supply you with the
Daven Super Amplifier—Sold Every-
where.

DAVEN RADIO CORP.

““Resistor Specialists’’
Newark New Jersey

o
| |

~

‘THE ARIST 0 CRAT OF AMPLIFIERS

:

NN N AR YA NN NN DO OHS:

—
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DOES YOUR SET LOOK AS WELL
AS IT WORKS?

Your set performs well but does it look well in your home?
You owe it to your home and to your set to use a good looking
cabinet. Utility cabinets will ook well in the best surroundings,
and are worthy of-the highest grade sets.

Qur King type of black walnut (illustrated above} is the hest
we make and as good a cabinet as is made. Qur King is also
made in birch.

Our Monarch (illustrated Lelow) is made of walnut also. It
differs from Qur King chiefly in that it has a split top—a type

- A preferred by some.
so]g}{éﬁy ﬁi‘rl:lll?:rts “?”?gv m:;lg oéegﬁ';??d}g Our DelLuxe is of the same general type as our Monarch,
e T s rubbed. The workmane but is built of thinner lumber and consequently is cheaper.
ship is of as high grade as in the best furniture. DeLuxe Monarch King
By ordering direct fl‘OlTl us you obtain For Birch RBlack Black Black King

o}

factory to consumer prices and save jobber anecl Deep No Base Walnut Walnut Walnut Birch

d R 3 " X 4,40 i s 5
and dealer profits. If pot entirely satisfied 8 x 7, I $1.75 3 7§ s¢. Lk d
with the cabinets received, money will be g: {EA ;. Egg g:gg ;5,’38 Sg:gg sg:gg
refunded without question, 6x 21 7" 3.25 5.90 8.80 6.80 4.60
7x12 7 2.80 5.50 6.50 6.50 4.00
Tx14 i 3.00 5.80 6.70 6.70 4.20
Tx18 i 3.25 6.00 6.80 6.80 4.35
7x21 i 3.00 6.50 7.40 7.40 4,90
Tx24 7 4.10 7.25 8.00 B.00 5.35
7x 28 7 4.75 7.80 8.50 8.50 5.80
7x27 i 5.00 8.50 9.00 9.00 6.20
7Xx28 7 5.25 9.50 10.00 10.00 6.60
7 x30 7 6.00 10.00 11 .00 11.00 7.00
Tx24 10’ 5.60 ¢.25 10.00 10.00 6.70
7 X 26 10" 6.25 0.80 10.50 10.50 7.25
7%x27 107 6.50 10.75 11.50 11 .60 7.70
7x%x28 10" 6.75 11,50 12.00 12 .00 8.00
7 x 30 10" 7.00 12.00 12.50 12.50 8.20
8x 36 8" 12.00 8.795
8 x40 8° 6.00 11.50 12.50 12.50 9.25
Ox14 10" 3.95 6.40 7.00 7.00 5.25
9x21 10’ 5.00 7.70 9.25 9.25 7.50
9x24 10" 6.00 9 .50 10.50 10.50 8.50
12x 14 10" 4,25 7.00 8.00 5.00 5: 60
12 x 21 10* 4.75 .50 10.50 10.50 7.25
Order Direet From
UTILITY CABINET COMPANY
WAUKESHA, WISCONSIN

‘ S B
o e e FOR ALL %}

1{-/:4) i POPULAR
SIS CIRCUITS

b
LOOF TuNrg OILATOR

v o SWVITEM T
- B

FADA FIVE.TURE

—_—

EASY TO
SAVE WITH INSULINE

Ready Drilled and Engraved Panels

Every radio fan can now build a set with that factory finished appearance thst
is so much in demand today. -—

Insuline panels are made ready drilled and engraved for all popular circuits.

“&‘&gﬁfﬁ' You can increase your ecarnings by building radio sets with Insuline Drilled and
TOYLA Engraved Panels, for your neighbors.

Send for our complete list of prices on ready drilled and engraved panels.

Insuline is carried in regular sizes and is also cut to special sizes. We have all
facilities for drilling and engraving to customers specifications.

RADIO PANEL AND PARTS CORP.

(INSULATING COMPANY OF AMERICA)

59  WARREN STREET, (Insuline Building), NEW YORK CITY

WESTERN.BRANCH: INSULATING CO, OF AMERICA, MADISON, -WIS,

e —— — S
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ID you ever look the tube
question square in the face?
Ever stop to realize that the vac-
uum tube will make or break
your receiving set as far as good
results are concerned?

Give your set a fair chance to bring in
the distant programs. Resolve now- that
a good set deserves good tubes and decide

on MAGNATRONS. The results will
pleasantly surprise you.

MAGNATRONS know no superiors.
And yet the MAGNATRON DC-201A,
the MAGNATRON DC-199 and the
MAGNATRON DC-199 with the large
base sell for only $3 each, at your dealer’s.

CONNEWEY ELEC. LABS.

MANUFACTURERS New York City

All apparatus advertised in this magazine has been ftested and approved by PoPuLAR RaDIo LABORATORY
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Firsl in the Field—Specializing in Co::kaday Kits

S. HAMMER RADIO CO., ?ﬁoﬁf;i:sNﬂf "York

Cockaday Sets Now Made Easier to Build by Qur New ““READY-TO-WIRE”’ Plan

OF YOUR TIME
50% WORK AND WORRY SAVED!
P A e e e e e T e e TR L e R

ne bakelite panel, drilled nnd engraved; in a solid Mahogany Cabinet. G listed
Eelow exactly as apesified by Mr. L. M. Cockaday. COMPARE OUR QFFER1_ " in° Parts used as liste

5 TUBE NEW COCKADAY KIT ‘& suhEREERTERoDYNE KIT

4 CIRCUIT TUNER WITH REFLEX RECEIVER

RESISTANCE COUPLED AMPLIFIER 1 Geél:rzle gstztllsﬂ;fantme.m:os 2 D“en 3 Resisto <'.‘mnplersz
2 = nden: 1] n- ountings
Pg:cmon Cockaday Co:ls -{::gz:gn ?g J;acc:' H sulation) H ....35.50 Mawen ﬁeﬂston S‘Tegohms 1.
a : q 1 General ]nsl.rument 003 Liawen Resistor 5. Mcgohms
'‘Cardwell” Vari. Cond. .000S5. 5 00 lmam\ed Battery Swutch C
" ondenser (Isolantite In- Llaven Resistor .005 MeRkohms 1.
Scstucumel™Vidui:Comd ~0000%) $.13 caeaisti” JRTEpal oa et 0 sulation) . P ] Daven Resistors .25 Megochma 1.

“Electrad™ 4 2. leaks.
"Elmzd“ Rfol:lll;tin:: - Haynes Griffin input i e New York Mica Condensers

Rajuh Binding Posts, . . ., former (mew type) .. ...... § 0001 Mrd.

gw'ti':m Points—2 stops H:Yne:‘ G,—ifﬁn‘ inlermu}iate Nemeork Mica Condensers Nipn
ase! : ransformers {newtype)...15.

ets RTINS : Sub-Panels (Genulne Bakelite) .= Preclsion Autodyne Coupler. 3. Ne:ou};ﬁuﬂ{f;s Condenser

“Bradleyleak™ . . . e Bus Bar, Brackets, Screws. : Karas Harmonlk Audio Fre- Duratran Radio Frequency
“Hradleyohms" No. 25. Genuine Bakeiite 1'anel, Dnlled quency Transformer 7 00 Transformer

‘:m;cet:_ Pub' }:,’um;llr‘A o o0 and Engraved . ... 300 Amplex Grid-Denser .0005 1 Walbert ‘A* Batiery Switch
mperites o, 1A wi Benjamin Cle-ra-tone Socket 1 Eby Binding Posts 1
mountings, _ .. . 4 $ Federal Sackets No. 16 8. 1x9

Switch Lever. .. ... 30 KIT PRICE 67 80 garrnt ?ou |bl°J Ja‘tt:k 5, Sug-‘l:aezlﬂ x Genuine

acent Single Jacl 1 Baseboard (Hardwood
WIRED COMPLETE In $85 00 ?a—Aldl:hincL?i;ltﬂ)h : Genuine Bakelite Paael %rllled
® maca Rheos ms Eng
Cenvine Mahogany Cabinet A T e and Enfraved

Cockaday’'s new improved D. X, Regenerative Receiver |, Da?e;nénd Leak Mountin ¥ ‘g KIT PRlCE $78 00
supplied Wlﬂ;’ exact plartldn- npﬁcacﬁed in exB-c]:.I)lr:. .P‘Il'l'l- WIRED COMPL;'TE R CENUINEEMAS
t t - anel
E;l’]‘.:derlﬂ.d‘:ﬂ:::v:an e e #niiins = 6"‘ INCLUDING KORACH LOOP HORANTCABINEY $l lo.w
Write for circular about these Parts and complete Kth aho for our Radio Catalog —sent free. No obligations, do it now.

'‘Accuratune” Dials, 7.00
“Amplex” GRID- DE\ISFR 1.
“N.Y " Fixed Cond. .00025 .
“N.Y." Fixed Cond. .005.. ..

5 *'Benjamin Cle-ra-tone’ Seck-

G s oy OO Lo Lt 4= b s

Transportation Prepail. One-tiird must accompany all C. O. D. orders.  Not insured unless insuiance ckarges incladed

$2 RapioBGY || BLUEPRINTS FREE

: Any set of famous Popular Radio Sim-
on Record plified Blueprints described on page

e D e G e Comes "aate. © ffRembte 94 will be sent you absolutely free.
glcated blucprlnts, no soldering. Illustrated Instruction v 5 A q
ook Bo simpl e a 14-year-old boy cal{}not help but put it ou know how helpful, interesting and practical PopuLar
together, progc K l\fan l&e ob'ﬂn httle" - r;lt:wo Lﬁ:ﬂ[ Rapio is. You fully apprecis_ne that at $3.00 a yearitisa
;’gs‘e';‘-}‘g,“g;' ol of :’kfg Mirat night heaed Chica o, real bargain. Consequently’ you should find it easy to
1l1L., Davenport. Ta , Cincinnati, O., and would not take convince one. two or more of your friends. who are not now
$100 for set.””  You can buy for subscribers, of the unusual value when any one of these six
Little Dyne-O-Might completely as- sets of Simplified Blueprints (deacribed on page o94) is
$35 &;msl.)}gd “’I'l)loel;e :'c‘:tpp:?cll::%%n ??blegt offered free with their twelve months' subscription for
Batterics or Loud Speaker. . ' PoPuLAR Rapro at the regular price of $3.00.
Tn addition to the Blueprints given to your friends we will
A WITH A Fpe o allow you one set free for each #ew subscription you send
< Ry o7 us with a $3.00 remittance. Five new subscriptions and

Sy a7 uelpt : remittance of $15.00 would entitle you to five sets free,
o~ “Hl Only one set of Blueprints free with a renewal subscnplion
whether your own or a friend’s.
o, &
o ®
w POPULAR RADIO, INC., Dept. 43
« 627 West 43d Street. New Yori& City

We will replace at our expense, any part which may prove

BIRCH-FIELD RADIO CORPORATION

112 West 40th Street, New York
Reference: National American Bank.

Encllosed b“ mytmmltt?nce gf 3 ﬁovermi ..
Gets distant stations on Loud Speaker. Confirmed_ re- annua’ = subscriptions = for POPULAR RADIO (names’ on
ception of flronean Stations 1 rc,gnt tests. 47 stations sheet attached). Send me set(s) checked below.
'c’ésﬁ'r'ﬁ; Ell %t at Larchmont, N. Y. Compares with sets | [ Set No. 2 O Set No.6

\Ve guarantee little Dyne-O.Might parts to be free from O Set No. 3 0O SetNo.7
all mechanical and electrical defects, and to functjon E E [1 Set No. 4 O SetNo.8
erly when instatled in accordance with our Instruction

(Sec page 94 for description of Seta)

defective,
Send $20 for Kit, or $35 for assembled set today by Name..ooovvarencnnnss 0000006000600000068006000000a0
money order, draft or check, or write {or descriptive circular.

Foreign postage Soc. exira. No exira for Canada.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Compare the Value!

OMPARE the MARV-O-DYNE
point for point with any other re-
ceiving set. Consider the performance
and the appearance and the units—
consider those things and you’ll wonder
how such a set can be sold for only $98.

What other receiving sets costing $150
or more uses Haig and Haig Straitline
condensers? MARV-O-DYNE does be-
cause they reduce losses and facilitate
station finding. What other receiver
incorporates a genuine Weston meter
which has a special provision for meas-
uring “B” battery voltage? MARV-
O-DYNE has chosen this recognized
standard as part of its Fil-a-meter.

And speaking of the Fil-a-meter—that
in itself is an exclusive MARV-O-
DYNE feature. The Fil-a-meter alone
should make you choose the MARV-
O-DYNE. What this device saves in
tube and battery costs by keeping the
tubes at the proper operating point is
obvious.

MARV-O-DYNE has so many out-
standing points of superiority that you
owe it to yourself to go to
the nearest dealer to in-
spect it.

Write us for literature.

AMBER MANUFACTURING CORP.
115 W. Broadway, N. Y. City

-

e Amber

YNE

Fil~q ~ meter

All apparatus advertised in this magazine has been tested and approved by PorULAR RADIO LARORATORY
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Don’t take chances!

LOCK

BATTERY
SWITCH
Plus!

. Easily installed—
One hole mount-
ing.

- Compact — Re-
quires less room
behind pancl
than any other
switch.

. Noiselsss — Posi-
tive wiping con-
tact; can’t wear
out.

. Shockdroof—
Sheill mounting
and key-handle
insulated.

. Sturdy, simpls
~Can’t get out
of order.

your set!

ERE’S a remarkable bat-

tery switch! Not only
does it give sturdy, silent and
efficient filament control—it
locks your set, too!

There’s no chance for anyone
meddling with your set—run-
ning down your batteries or
burning out your tubes—when
the key to the Walbert LOCK-
SWITCH is in your pocket.
Your set is locked and off!

Play safe! Put a Walbert
LOCK-SWITCH, (the original
locking battery switch) on your
set tonite. It costs no more
than a plain battery switch! At
your dealer or sent postpaid on
receipt of purchase price.

Walbert LOCK- 50 c
SWITCH Silver plated
Gold plated ... ....... 65¢

Extra key with key ring
attachment .. .. ....... ZOC
Jobbers and Dealers : Write
Jor discounts.

Walbert Manufacturing Co.

933 WRICHTWOOD AVE.
CHICAGO, U, S. A,

WA LB ER T

1@K

get the station
youwanton the

LIBERT Sealed

Five

Manufactured by

LIBERTY
TRANSFORMER CO., INC.

555 N. Parkside Ave. CHICACO, ILL.

TRADE MARK

4 Tubes
Volume 9 Two Dial
Distance Tuning
Non-Oscillating

Selectivity
Purity of Tone

The J-65

The J-65 constructed entirely of
Jos. W. Jones precision parts and
built to last.

Write for literature descriptive
of Jos. W. Jones receiving sets
and precision parts.

Jos. W. Jones Radio Mfg. Co., Inc.

40-46 West 25th Street New York City
Branch Offices: Philadelphia—Boston—Chicago

=

Al apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Sape
Tuned Loop
Tuning Feature
4 Dir]e3cti1c‘mal 3
e Can Be Logge
'm_“: Rl Collapsible
vz, 0 -
Fored &)

TR Wy Q|

APPROVED!

Recommended and used on the

famous COCKADAY 8-Tube

SUPERHETERODYNE REFLEX
Laurence M, Cockaday, in the January issue of PoruLar
Rapi1o, recommends the famous KORACH TUNED LOOP
on his “Cockaday 8-Tube Superheterodyne Reflex.”  Mr.
Cockaday and his nssociates are loud in their praises of this
marvelous instrument. You too, will find it far superior to

anything yet offered. Operates successfully on all sets de-
signed for loop reception.

Brings in London, Paris, Madrid
During Transcontinental Tests

The Editorial on page four of Feb. PoruLar Rapio tells
how Cockaday, usinz the Korach Loop, logged the following
Toreign Stations: 2BD, Aderdeen, Scotland; 5NQ. Newcastle,
Eng.; 2PY, Plymouth, Eng.; ESP, Paris, TFrance; 2LO,
Loundon, Eng.;: PTT, Madrid, Spain; WKAZ2, Porto Rico and
CYC, Mexico City. . )

Positively the last word in loop construction. Exclusive fea-
tures give you selectivity and distance unheard of before with
loop acrials. 1If your dealer eannot supply you, order direct
from us. Price $16.50. Send $2.00 as good {aithdeposit with your
order, balance C.0.D. Parcel Post. Satisfaction guarantced.

KORACH RADIO COMPANY
309 So. LaSalle Sc. Dept. 10 Chlicago, Il
Full Particulars on Request

Dealers and Jobbers: Write at once for attractive discounts.

e Y

each in any value
from X to 10

FRESHMAN SUPERIOR

You can depend upon them to

remain accurate at all times
Made of high resistance material impreg-
nated throughout {(not coated paper). Un.
affected by climatic econditions, Will not
deteriorate. Clamped between solid knurled
ferrules assuring rigid construction and
firm contact at all times,
At pour dealcr’s. otherwise send purchase
price and you will be supplied postpaid,

Chas. Freshman Co., Inc., 240-248 W. 40 St.. N. Y.

W W T S i A

$

From your deailer or
post-paid direct

MONTHS of exhaustive .re-

search brings this remark- I

' able Carborundum Crystal De- |
tector Unit to the radio world.

A specially made, carefully

selected Carborundum Crystal,

set in a protective cartridge.
Permanently fixed to retain
| its sensitivity indefinitely — it
will not burn out.

Sharpens the tuning—in-
creases the selectivity of any
crystal or reflex set—and no
booster battery is needed.

It gives results never before
attained by any other crystal
detector.

Every Carborundum Crystal |
Detector Unit is laboratory
tested and is guaranteed for any
properly designed circuit.

Manufactured only by |

THE CARBORUNDUM COMPANY |
NIAGARA FALLS, N. Y. |

— — e —— e m———

Al apparatus advertised in this magazine has been lested and approved by PoruLar Rapio LaBoRATORY
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almost perfect. Amazing selectivity.

European stations.

r—— —

The McLau ghlm

One-Control Superheterodyne
Designed by J. L. McLauGuLiN, Research Engineer, Precise Mfg. Corp.
THE MOST SIMPLE RECEIVER IN THE WORLD TO OPERATE!

Economical to build and operate. Only one 45 Volt “B” battery. Tone quality
Great range, receiving Coast to Coast and

All “official” McLaughlin approved parts required by Expecrimenters and Amateurs
to construct this receiver are contained in the “U-NI-DIAL KIT.”

U-NI-DIAL RADIO CO.
EAST ORANGE, N. J.

- 35 Greenwood Ave.

— - —= —

mwwjﬁ?snmsn

Jie%lﬂ’
_z%a/ -

Price $175°

WET OF ROCKIES HI8 5%

The TOWN-CRIER affords clarity, velume, tone-
range—most natural reproduction. It is vibra-
tion-proof—without wooden or metallic sounds.
Srnnlr compact, sturdy! Not easily overturned.
Unit of the Enest type. [t is the Superior Speaker!

Sales Representatives Wanted

TRIAL OFFER

Try the Town-Crier (Polychrome or Mahogany)
for 10 days.  Send $2 with your order. Balance
$15.50 ort arrival. Return for refund of $17.50
if unsatisfied. This offer guaranteed,
DEALERS—JOBBERS

Samples sent for your inspection.
Circulars Upon Request.

GALE RADIO LABS.

2514 Irving Park Blvd., Chicago

’ ——

| You Will Want This

'NEW SOCKET

‘ —it means Better Reception

After exhaustive re-

| search, our engineers,
have developed Vira-

lon, a special glass,

processed for 1009

efficiency. Sturdy and

rugged, absolutely heat |

| and moisture proof,
and unaffected by _

those influences that Qther exclusive features are

Er.ykkiaélnc?m-;w% (grlonr
- 4T Nst corrozion)—One-Plece
commonly make rub Contacy Stripa:- Handy Soi
o : dering Terminals, ¢
ber, rubber derivatives, g Terminils. ete. - Price
porcelain or vitreous Write for interesting
ducts 5 ﬂ.i sent pamphlet
pro uc S0 1nemeien 1f your dealer cannot supply
you, send us $1.25 and parzel
post 10 cover eac.a socket.
Dept. 11

OURAY &

ALL-GLASS SOCKET ;:‘;;:i. N

DURAY RADIO
CORPORATION

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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“None other so good.”
Conforms to Bureau of
Standards specifications for
lowest losses and best elec-
trical characteristics. Skel.
eton metal end-plates and

features. Absolute satisfac-
tion guaranteed!

! Lacks some of the costly
refinements of DUPLEX
Standard, but is “‘the best
value for the price.”’ Die
cast rotor, milled stator
posts, and other features
usually found only in
highest priced condensers.
Electrical and mechanical
perfection guaranteed.

automatic take-up for bear- |
ing wear are among its |i

In Matched Sets
For Uniform Dial

Settings @ @

Ly

' o

This most recent DUPLEX achievement
—DUPLEX Standard condensers, specially
tested, matched and guaranteed to have
identical capacity curves, packed in sealed
kits of three—has been enthusiastically
welcomed everywhere by radio set build-
ers, both professional and amateur. It is
the only kit that affords uniform dial set-
tings for Neutrodynes.and all other tuned
radio frequency, circuits. There is only
one number to log — not three —when
you use a DUPLEX Matched KIT.

Instrucive literature sent on request

DUPLEX CONDENSER & RADIO CORP.

All apparatus advertised tn this magusine has been lested and approved by POPULAR RADIO LARORATORY
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for

we

Parts for all Circuits

POI’ULf\R.RADIO will vouch for our thor-
ough reliability.

We will furnish or procure
you any parts you may require for build-

ingor rebuilding your radio receiver. Prompt
service, courtesy,and right prices guaranteed.

Send no money unless you prefer. All
orders will be filled as specified (no substi-
tutions), and will be shipped C.O.D. via
cheapest route (parcel post or express)
without delay.

You can safely entrust your orders to us.
Money back if not satisfied.
New York Shopper without fee. Qur organi-
zation specializes in “hard to get” parts and

We act as your

devote personal attention to your neceds.
POPULAR LEADERS

Parts furnished for:

Cockaday 4-Circuit Tuners and DX Regen-
erative Recciver

Cockaday B8-tube Super-hcterodyne Reflex

Craig 4-tube Reflex

Roberts Knockout

Silver Super-heterodyne

Silver Knockout

Rohinson “l.ow loss” Recgenerative

)

ASTERN Pickle Bottle Coupler

designed by M. B. Sleeper for
Cockaday’s Improved DX Regenera-
tive circuit. This combination will
get results! A coil by M. B. Sleeper,
master low-loss coil designer, and
a circuit by Cockaday. En- $
dorsed by POPULAR RADIO, 6

of course.

EASTERN Pickle Bottle Coils are also

(Al cractly as specificd by the inventors)}
Kits furnished for:

Telomonie, Acmeflex, - Erla, Ultradyne,
Ambassador. and other famous and lugh]_‘,
efficient home-buiit receivers.
Write for free illustrated book containing hook-
ups and descriptions, with the inventor's parts spec-
ifications shown.

The RADIO SERVICE BUREAU
216 West 34th St. Dept. 4 New York City

approved by Radio Broadcast for the
Roberts Circuit ($8.50 per set) and by
Radio World for the Superdyne
($8.00 per set).

At your dealer’s or direct!

EASTERN COIL CORP.

22 Warren St. Dept. P.R. New York

HI1GH QUALITY—LOW PRICE
$230

AT DEALIRS

Amplification at its best
because of Helical Winding

D istributed capacity effect

is reduced to an absolute mini-
mum because adjacent turns of
wire are mnever more than 80
turns apart; tone quality of the
finest throughout the entire audio
range; amplification the highest;
remarkably efficient even at low
frequencies —and SAMSON
Transformers are the only trans-
formers with the helical wound
cotls.

oR
BY maAlL

FOR BRILLIANCE
OF TONE AND 0
SHARP VOLUME  ogcooren
sieceears  USE CLARITRONS 0% A=

mplifier
£-8 Volta
0.26Amp.

The Highest Ohtamahle Quahtv at the Lowest
Obtainable Price, Ence is low because we are
content with a falr pro t—and cut out the whole-
saler’s profit—which js YOUR sav mig

All types, including our 5014, for 6 volt storage
batteries; our 499, for 414 volt dry cell batteries;
and our 112, for 15 volt drv cell batteries
B*\I-l\'llf[.l“ fl\EDP% WITH B\Sﬁ!_.“; OF PURE BLACK

—for superior_cfhiciency.

WE GUARAN EFDCO\*IPi ETE SAT[SFACT[ON
From your dealer, or direct by mail, C. O. D. o
prepaid on receipt of Express or Postal money-ordcr

All 1ypes $2.30 each. WE PAY POSTAGE.

DEALERS WRITE1!

Superior Radio Company, Dept. 201
176 Shephard Avenue Nowark, N. J.

A test convinces

SAMSON ELECTRIC
COMPANY
Radio Division

AUDIO TRANSFORMER
Canton, Mass.

Two ratigs: 3 to 1 and
6to 1. Price ecach, 55

amson
T Helical Wound

ansiormers

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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at$3000%:10000ayear

Yes—§3,000 to $10,000 a year! These are the oppor-

tunities that exist everywhere today for big. easy money

in Radio. Radio is the fastest growing industry in the

world. If you are in a routine job with poor pay and no

future, here’s the chance of a lifetime. Investigate!

Look into the amazing money-making possibilities of

N o Radio. In a few short months of training at home by

- mail, we can make you an expert representative of our

. = Association. Learn to install, repair, build and sell high-

ade radio sets. Become the Radio expert of your neighborhood. Find out how the Radio
ssociation of America now makes all this easy for you. Radio offers not only big-salary jobs,
but is a business you can easily get into for yourself.

Become a Radio Expert

Train at Home in Three Months Get your share of the big

] . ] _money being made in Radio.
Mail the coupon for free information. Find out how in your spare time
at home, without giving up your present position or losing a dollar
of pay, you can become a Radio. Expertinafew short months. No pre-
Vvious experience is necessary. For the man who prefers a salary 1%-
pay Jobs are waiting with the U. S. Government, Steamships, Rail-
roads, and thousands of corporations and business houses. For the man
who wants to get into business for himself and be independent, Radio

7 limited TRNTh ith : . A, 6. MOHAUPT, B. A., M. S,
offers uniimited possibilities—either on a spare or full time basis. [ & "7 05 % T8
In ‘no other line can ambitious men find the opportunities that |oramerica GraduateEicetrical
Radio now offers. You can train under one of America’s leading [LEngincer, University of Wis-
Radio authorities, Read Mr. A, G. Mohaupt'a offer to train you personally in everything |or for U, S. Government. Au-
‘about Radio—construction,installation,repairing | thor of "' Practice and Theory
and selling. “By enrolling with us now you get |of Modern Radio.

the benefit of the direct personal guidance of | *‘I givemy personalattention

i A ; to cvery atodent taking my
thia well-known expert. course, Your individual prob-

FREE-—1000 MILE RADIO OUTFIT |icme sha Juestions aro an
— awered by myself. ‘1 work with
This set when completed has a range of over |you at cvery stage of the
1000 miles. Right now we give it free toeach mem- eg“”tg’ ﬂ"l’l'r‘_j‘“g :“)’ bg:"i{::’“ig
ber taking our courseof training. Mr, Mohaupt's ‘E’:,,‘;,,-,.eé’,?i,. fre big-pay clasa,
clear, simple instructions will show you how to | My course prepares you to
build similar sets to sell at a big profit. When you | successfully pass Gov't exami-
have finished the course, you can sell this free | nationforOperator’s License.

set at a price that will practically pay the cost

of your training, e e o o o e e et e e o e D

- RADIO ASSOCIATION OF AMERICA
G S — Mal| c°up0n 45}3. Ravenswood %\;‘e_nue “"
. icago, .
Redio knowledge is not only interesting and the means to the Pept Sd a rdi Expert Home Trainin
greatest form of entertainment the world has ever known, hut Please send me details mg:u ’"“:1';“" xpzﬂ‘er A lm';.li
is the most cashableknowledge a man can possess. Letus prove | Eian “gd °gl°{b:'if:' DUEETan S 2SI 0 LRl SRR !
to you that there is nothing difficult about Radic—that any in- Radio Set 3
telligent person can easily learn it right at home by mail under
our simplified and approved methods. Mail the coupon now for
i all the facts. Let us prove that Radio is easier to learn and Name. .
offers bigger money than any other husiness or profession you
can get into. Don't wait —act while our Free Offer of a 1000
7l mile radio outfit is still in effect. Address
; A.G. MOHAUPT, Radio Engineer

RADIO ASSOCIATION OF AMERICA .
4513 Ravenswood Avenue Chicago, IIl, City._..

Al apparatus advertised in this magazine has been tested and approved by POPULAR RADIO ._LARO‘R-ATORY



92 The Best in Radio Equipment

HERE’S A CHANCE FOR THE BOY TO BUILD A SET

FREE PARTS for

COCKADAY
RECEIVERS

Introduce POPULAR RADIO To Some Radio Friends
and You Can Have the Parts You Want

IF you want to build vour own set, here is your opportunity
to securec FREE all the parts you need for any one of
these three popular Cockaday Receivers. Call on all your
radis friends, and on anyone who has a set and tell them of
the ..any apecial features of PorurLar Rabpto.

These liberal offers will make it possible for you to secure
an order from every one you call upon. _For each subscrip-
tion with remittance you send us you will receive credits as
per the following scale:

POPULAR RADIO
: Mnr‘l'tln '?.’ $1.00 counts ;g credits

.30
s (1] " ZIoo L1 33 "
1z 300 % 50
26 . % 500 75 ¢

Send us the full amount collected with names and addresses
of subscribers and tell us the parts your credits entitle you to
and we will send them to you. If the subscriptions you
secure do not give you enough eredits for the parts you want,
we will allow you to purchase credits at the rate of .03 cents
each. Exgmpler With (5) five l-year subscriptions (250
oredits) and GO cents additional in cash you may have a set of
Approved Cockaday Coils and a .0005 mfd. Amplex Grid-
denser for which you need 270 eredits.

If the parts you want are not listed on this page, we are
prepared to supply them. Let us know what you want and
we will tell you how many credits you will need,

On page 94 are described PoruLar Raplo's Simplified
Blueprmt.a You can have any set of prints you want for

only 44 credits. You may also secure a copy of ' ‘How to
Btelglquour Radio Receiver” described on page 88 for GO
Cr

Start today to earn your own set.

CREDITS Needed for Parts Required for the
Cockaday 8-Tube Superheterodyne Reflex
(Described and illustrated In PoPULAR Rablo
for January, 1925}
Qusntlt Credita
1—"Ceneral Tnstru ment" lowlosa condenser
(Isolantite Insujation 0005 mid)............ 220
1—"General Instrument" lowlou condenser
{leolantite lnsulatlon 001 mid). .., .. ..... 240
1—"Haynes-Grifin" lnput transformer (hew type)
3—(Haynee—Gr1fﬂn" intermediate t.rnm;tOrmers} 800
(21 T .
1—“Precl.ston" autodyne coupler. ... . ] 140
1—"Kuras Harmonlk” sudlo-frequeiicy trans- 280
1— Amplex" grid-denser .0005 mfd. ....... . 50
1—"Benjamin*’ Cle-ra-tone socket, ‘e 40
7—"Federal” sockets No, 16 48 336
—"Pacent” double-clrcult jack.......... 50 24
1—"Pacent” single-cireudt Jack................ 20
2—"Na-gld" 4-inch dlaJs No. 3043 @ 30....,.. 60
1—"Amsco’’ rheostat, Z2ohms. . ............... 54
1—"Amaco’ rheostat 400 ohms 60
2—"Daven" W““mﬂ mount.lngs @ 50. 100
1—"Daven"* ~leak mounting. . ..,........... 14
2—""Daven’" reslstors .5 mezohms @& 20. " 40
1—"Daven” resistor .5 megohma.. ., .... .. 20
1—-Daven’’ reslstor .005 megohms. ... ... . 40
2—»Daven’ reslstors .25 megohms @20. . . 40
2—"New York’" mica fixed condenssrs 0001 mid. o
4—"New Vork' mica fixed condensers .008 mid. 120
1—"New York™ mica fixed condenser .00025 mfd.,
with grid leak mounting. .................. 18
1—''"Duratran”’ radio-frequency transformer. . 160
. 1—"walbert” “A"™ Battery switch 20
7—"Eby"” bindlng posts 8. 56
l—Composltlun panel 7 x 24 ins. e 120
1 “Korach” tuned 100p. . ............ covuvans 880
Totalesss it iiiiiiarnsrinnnnnnns 3,760

CREDITS Needed for Parts Required for the
Cockaday Improved DX Receiver

(Described and lllustrated In PorULAR RADIO
for March, 1925)

Quantity Item Credits
I—Primary, Secondary and tickler colls of the
New York Coil Co. (D)s Cou “;;ler) ........... 200
2—Kurz-Kasch 4-Ilnch dlalr @ 40............... 80
i—Rathbun variable conde.wer 0005 mid.. . ..... 180

2—Dubillcr mica fixed condensers Type No. 640,
.00025 mfd.

.......................... 36
l—Dubllier mica fxed condenser Type No. 640, 28
2—Dublller "mica fixed 'cbhdénaei'é Typa No. 640 o
L CAL R type 285 amplltying transformer 280
2—Bradleyohms No. 25 ndoo ylng ........... 160
1—Cico double-circuit jack...... 18
1—Cico single-circuit jack,..... 156
1—Cico filament batiery switch. 50 28
1—Composition panel 7 by 24 Inches. . .......... 120
l—Ampetre;te No. 1A automatic fillament current o

ad)
1—General Instrument filament rheostat (6 ohms)
equipped with knob and dial. . ... ... ...... g0
1—General instrument, filament rheostas (20 ohms)
. F(Tui‘)(lped with knoh and dial
1—Bcenjamio Cle-ra-wne socket.
Walbert sockets @ 20....... . . B0
2—Daven mountlngs No. 50 @ 0o
1—Durham metallized filament grid-lea.k .5 meg...
1—Durham metallized Siament grid-leak .25 meg.. 20

CREDITS Needed for Parts Requircd for the
NEW Cockaday 4-Circuit Tuner

with Resistance-Coupled Amplifier
(Described md illustrated in PoPULAR RADIO
for October 1924)

uantity redits
@ 1set "Preclslon" Cockaday COIIn ................ c 220
1—"Cardwell' variable condenser (.0005 mrd 200
1—"Cardwell” variable condenser (.00035 mi Y. 190

2—" Accuratune’” mierometer cont.rol dlalu @140, 280
1—"New York™” mica fxed condenser (.00025

451 {1 O T, 14
9—"New York™ mica fixed condensera (.005 mfd.) T
1—"Amplex” grid=Genser. . 50
1—'Bradleyleak”, ....... e, 00usrararnssns 5000 74
3—"Bradleyohma" NO.25. .. .........c000ann 240
6—"Benjamin” Cle-ra-ton® sockets for UV201A

tubes., . ..... P L 200
1—"Amseo Dubl-Wundr* combination potentlo-

meter-rheostat. . ..... P Ceeriaanaann e 0

—'Amsco” switch lever. ..................... 2
4—"Amperltes” No. 1-A, with ‘mountings. . ..... 178
3—"1mproved” double -circult jacks......... S 120
1—"1mproved" gingle- circult Ja.ck .............. 28
1—"Improved” filament battery switeh......... 40
1--"Precise” audio-frequency tranulormcr Nao.

. T T 200
3—"1«.Iectrad Cert.ll!ed ld leaks. M megohm @20 80

3— Elect.md" C m grid leak mount.ings 14 42

7—Bw|tch ...................... .. [}
2—8to pa .................. AD00000a0 2z
l—composltlun panel 77 x 24° x 3/18°. ... 000! 120
§—'"Rajah” D terminals @8....0000 0000000 e 84
4.68¢

PopulagRatio

Department 41
627 West 43rd Street New York City

All apparatus adverlised in this magazine has been lested and approved by PopuLar RADIO LABORATORY

Y



.

- @t

(€444 %

niaunid

preee

Ceoecy

Yrrie:

N e

STTESEEEY

o
»

= T

o
e ra‘ﬁfr‘
J
.

The Best in Radio Equipment 93

A FIVE POINTS OF
| RADIO QUALITY

( S All Developed to the Utmost Degree E

2

Q/L/‘:ﬁ’)/a{/

Recelving Sets

N TONE, SELECTIVITY, DISTANCE,
i VOLUME and APPEARANCE

are the five fundamental requirements of radio receiving sets to meet the demands of the buying public, and
render satisfactory profits to the dealer.

¥

/

AIR-WAY receiving sets are designed to and do meet these requirements to the satisfaction of the most
discriminating buyer.

Their appcarance attracts the buyer's attention and their performance meets his approval. Consequently
they are satisfactory and profitable to the dealer, because they sell easily and stay sold, without the necessity
of continuous service to keep them in satisfactory operation.

Model 31 is a five-tube tuned radio frequency set embodying the latest developments in this type of receiver,
and includes such strictly up-to-date elements as Spider-web coils, Low-loss condensers, etc.

It 1s the 1deal set for the D-X fan who wants to pick up stations all over North America, but still demands
reception with pleasant audibility and clarity of tone.

Mounted in a five-ply walnut cabinet of attractive design and handsome finish. PRICE. $125.00.

R R e AIR-WAY Model 41

A four-tube set with one stage of tuned radio fre-
quency. detector and two stages of audio frequency
amplification that meets all the requirements of the
buyer of modest means.

We offer this set for the consideration of the dealer
and buyer as absolutely the best radio value now on
the market; in which is combined coast-to-coast
reception, perfect tone qualities. and the utmost sim-
plicity of tuning in connection with the required
degree of selectivity

Price $65.00

We invite correspondence from every established radio dealer, regardiess of the lines he may now be handling,
and have a most attractive proposition to offer. Write for it today.

AIR-WAY ELECTRIC APPLIANCE CORPORATION

OLEDO OHI0
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CoCKADAY WILL SHow You How To BuiLb A SET

| WITH
SIMPLIFIED BLUEPRINTS

Brcaty| AURENCE M. COCKADAY has personally supervised the preparation of

| Simplified Blueprints of six of PoruLar RaDpI10’S most popular circuits. Each
11 set consists of three separate Actual Size Blueprints; first a Panel Pattern;
second, an Instrument Layout; and third, a Picture Wiring Diagram all
simplified in the fullest sense of the word because

The Panel Pattern can be laid on the panel and all holes drilled as
indicated. No scaling to do and so accurate there is no danger of
ruining the panel through faulty calculation.

The Instrument Layout placed on the sub-base permits you to
indicate by pinpricks the exact location of every screw.

The Picture Wiring Diagram gives every instrument in exact size
and position with every wire clearly indicated from one contact to

the other.

With no knowledge of radio symbols you can assemble

every part and complete your wiring with no chance of error.

- Priced at $1.10 per Set of Three Prints

Set No. 2—“Non-Regenerative Tuned Radio-
Frequency Receiver” (Simplified Neutrodyne,
four tubes, three dials, as described in the April
1924 issue of PorULAR RabIO).

Set No. 8—“Cockaday Distortionless Audio-Fre-
quency Amplifier” (four tubes, combination of
resistance-coupled and push-pull amplification,
as described in the May 1924 issue of PopuLaAR
Rabr1o).

Set No. 4—“Cockaday Four-Circuit Tuner with
Resistance-Coupled Amplifier” (five tubes, dis-
tortionless, two dials, automatic vacuum tube
control, as described in the October 1924 issue of
PoruLar Rabio).

Set No. 6—“The Cockaday 8-tube Super-hetero-
dyne Reflex Receiver’’ (eight tubes, two tuning
dials, loop, mnon-radiating, distortionless, as
described in January 1925 issue of PoPULAR
Rabio).

Set No. 7—“The Craig 4-Tube Reflex Receiver
with the New Sodion Detector” (four tubes, two
tuning dials, short antenna, non-radiating as
described in February 1925 issue of PopuLar
Rabio).

Set No. 8—*“The Improved Cockaday DX Regen-
erative Receiver” (four tubes, one tuning dial. one
regeneration dial. short or long indoor or outdoor
antenna, resistance coupled amplification as de-
scribed in March 1925 issue of PoruLar RaDI10.)

Full constructional and parts details for these Receiving Sats will be found in the issue of POPULAR
RADIO indicated. Back issues of POPULAR RADIO will be furnished at the rate of 35¢ a copy

627 West 43d Street Dept. 44 New York City
T T T T R e T |
| OPULAR RADIO, Inc., Dept. 44

| 627 West 43d St., New York City  Date..........corerernenanoenencineanns :

| Enclosed is my remittance of $................., for which kifidly send me Blueprint Set (s)

1 consisting of Panel Pattern, Instrument Layout and Wiri:g Diazramyu checked below: ] DEALERS

1 0O Set Number 2
0O Set Number 3
0O Set Number 4

O Set Number 6 !
O Set Number 7 |
0O Set Number 8 0

Write for terms
on these fast sell-

I

) . : ‘
NI e e e e e 1 ing Blueprints.
: F s 1 AP : Aln atté;‘:tive Dis-
L Cityonnn o State. ... ............ i piay Lo
]

with orders.

All apparatus advertised in this magazine has been ;z;ed and approved by POPULAR RADIO LABORATORY
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The Best in Radio Equipment

orth $1,000 to Us!

I's worth that much to us—a name for a new Auxiliary
Unit recently perfected by our engineers.

$1000

for a Name

26 Prizes for the 26
Best Names Suggested

You can win one of these
prizes. Just tell us what you
would call this new Auxiliary
Unit—a simple, yet forceful
iname.

Prizes Are as Follows:

For the best name: $100 in

cash and one $35.00 Auxiliary
Unit.

For the 25 next hest names:
One $35.00 Auxiliarg Unit for
eaclt name suggested.

Should two or more persons
submit the name selected as
best, second best, etc., each will
be awarded the prize for which
they are tied.

Rules of Contest

Contest is open to everybody.
You do not have to own a
radio set or buy an Auxiliary
Unit. Send in as many names
as you choose. Each name may
win a prize.

Contest opens March 20,
1925, and closes promptiy at
midnight April 30, 1925, An-
nouncement of prize awards
wtjll be made immediately there.
after.

Send all names to contest
department, WALBERT
MANUFACTURING
COMPANY, 933 Wright.
wood Avenue, Chicago.

briefly and accurately what this auxiliary unit

has done—what we positively guarantee the
auxiliary unit will do when hooked-up with your set
or any set:—

E;-‘IRST, read carefully these facts. They state

1. Increase the selectivity of your set as yow would
have it.

Give you absclute control over local interference.

. Give your set the clarity and tonal qualities of a

perfect musical instrument. .

. Give you amazing power—power to picrce greater

distances with more volume.

. Positively eliminates all radiation.

. Will make your set better, no matter how good it
now 1is.

Anybody can connect this unit in a few minutes.
Furthermore this auxiliary unit:

Will not alter the dial readings of your set.

Will not make your set unstable no matter how
many stages of AF or RF amplification it
already has.

T R P

These are facts. \We unreservedly guarantee their
accuracy. More than that, we will gladly demonstrate
them to you af our expense. With your permission
we will send this unit to you for a 7 days’ test with
your set. It must convince you by performance. It
must do all we have said. It must fulfill your ex-
pectations or you may return the unit, and we will
promptly refund your money.

Now—with Spripg coming—is the time to make
this test. This auxiliary unit works perfectly summer
or winter. Send in the test application blank today.

WALBERT

MANUFACTURING CO.

933 Wrightwood Avenue
CHICAGO, ILL.

e ———— e ——— —

TEST APPLICATION

WALBERT MANUFACTURING COMPANY
933 Wrightwood Ave,, Chicago, 111,

GENTLEMEN: Enclosed plcase find check for $35.00. Send me
the auxiliary unit for a 7 days’ performance test, Should the
auxiliary unit fail to meet with my expectations I will return it to
you at yowr expense and you will immediately refund my money.
If 1 am a prize winner, you will refund my money,

— . T S SN SR o —

-~

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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A Selectivity 7
—Use Allen-Bradley Parts

The experienced radio fan has learned the
value of guaranteed parts in his set. He knows
that Allen-Bradley Radio Devices, such as the
Bradleystat, Bradleyleak, Bradleyohm, Bradley-
denser, etc., provide noiseless control. He incor-
porates them into his set for maximum selectivity,

----

An Exceptional Condenser and he isnot d.isappointed. The stepless, noiseless
Like all Allen-Bradley Radio Devices, adjustment eliminates the harsh noises prduced
the Bradleydenser offers high effi- by inferior devices. Any Allen-Bradley dealer
ciency and sharp tuning. Brass plates, will gladly show you why Allen-Bradley Radio
Z?]%Zarer?nagt ::H} ul::nl‘:wanrg;sg‘; ‘;’np; Devices increase selectivity. Stop in, today.

low losses. It is pronounced *a fine

job” by radio engineers. If you - Q.

want to see ‘‘an exceptional con- Electric Controlling Apparatus

denser,” ask the AllenBradley dealer. 276 GREENFIELD AVE.  MILWAUKEE, WIS,

MAIL THE
COUPON

The Bradleystat, Bradleyleak, Bradleyswitch, Bradleyohm, and
Bradleyometer are sold by all leading radio dealers and jobbers. .
They are known the world over for compactness, ‘one hole™ mount- L Y Nam® ’

ing, and marvelous control. The superior finish will delight you.

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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A.C. Type 800—$47.50
{60 eycles—110 volts)

For better reception
everywhere-and always/

Right in your electric light wires lies all the current you
need to keep your radio set at the peak of efficiency.

A Super-Ducon, plugged in, delivers a steady current of just
the right voltage—always constant—always silent.

It takes the place of “B” batteries. Less trouble —lower
upkeep—and better radio reception always—with a Dubilier
Super-Ducon.

Tested and listed by the National Board of Fire Underwriters

Dubilier

CONDENSER AND RADIO CORPORATION




