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. c Are those Titbes
| Genuine/

The question is heard at every radio counter: “Is it a
genuine Radiotron?” Almost every dependable manu-
All Radiotrons Now facturer uses genuine Radiotrons in his sets. Everyone
e who builds his own knows enough about radio to
feisn' a genuine WD-11 know that nothing else but the genuine will do. And

unless it’s a Radiotron.

Itisn’t a genuine WD.12 the man who replaces used-up tubes in his set knows

unless it’s a Radiotron. h h f h h h
Itisn'ta genuine UV.19¢ that to get the same performance, he must have the

unless it's a Radiotron.
Itisn't a genuine UV-200

same tubes—genuine Radiotrons only. So everybody

unless it’s a Radiotron. asks “Is it genuine!” And asks to see the marks that
Itisn’tagenuineUV.201. . 3
unless s a Radiotron. . prove it—the name “Radiotron” and the “RCA” mark.

Radio Corporation of America
Sales Offices
(gj" 233 Broadway, New York 10 So. La Salle St., Chicago, 1ll. 433 California St., San Francisco, Cal.
- _a—""’

This symbol of P
quality is your
protection
s

REG. U.S. PAT. OFF.
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The Best in Radio LEquipment 1

Keep inTouch with
National Events

The final desperate spurt as the Presi-
dential campaign draws to a close! The
returns as they pile up on election night.
Great speeches and vital messages—
the inaugural address, the later con-
gressional messages— hard,slowreading,
but easy to listen to—with a Table-

Talker.

And, too, there’s everything from foot-
ball to recipes, from grand opera to mar-
ket reports, from prize fights to bedtime
tales. All brought to your home—shared
with your family and your friends by the
real reproduction of the Table-Talker.

randes

- The name
16| to know in Radio|
T emmere S— .Eia,rx}v%:, 8 L

e Headset
9 in Cinada

Superior f
Matched Tone
Hugm

©C.irender. Incagag

All apparatus advertised in this mugazine has bgen lested and approved by PoPULAR RADiO LABORATORY
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Tiie Best in Radio Equipment

)

HE high degree of selectivity and
A over-all efficiency attained in the
design of the Grebe Synchrophase
is rivalled only by its rare craftsman-
ship and thorough ease of depend-
able operation.

*Ifa house iscrammed with : e
treasuves of gold and jade, Write for literature

it will be impossible to

ard them all.”
iy et AJH.GREBE & COMPANY, Inc.
Van Wyck Blvd,, Richmond Hill, N.Y.
Of worth far greater than Western Branch: 443 So. San Pedro St., Los Angeles, Cal.
things of gold and jade :
is your Grebe Synchro- /\
phase. Highly will you ' _Lc B D_.
treasure it; zealously will
you, guard it T
HEG.US. PAT.OFf

g Lol s < All Grebe apparatus is covered

5 0 : - by patents granted and pending.

All apparatus advertised in this magasine has been lested and approved by POPULAR RADIO LABORATORY
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PAGES WITH

In the next nwuber of Porurar Rapio will
be published the frst, detailed, “how-to-build”
description of the very latest word in super-
heterodyne  receivers—the  remarkable “fool-
proot” superheterodyne that operates on new
principles. It has been developed in the ex-
perimental laboratory of the Signal Corps in
Washmgton.

¥ % %

Ture article has been written by Capt. Paul
S. Edwards, in co-operation with Mr. J. H.
Pressley, the technmical expert of the Signal
Corps.  Both of these scientists and inven-
tors are responsible for the development of
this new receiver. And both of them were as-
sociated durimg the war with Edwin . \rm-
strong, also a Signal Corps officer, who devel-
oped the tamous Armstrong circuit.

* ok

AND 1 the January number will be pub-
lished Laurence M. Cockaday's article descrip-
tive of his new superheterodyne reflex—a re-
ceiver on which he has been working for many
months, and concernmmg which a more detailed
announcenient will be made next month.

* * *

Thie steady growth of Portiak Rawvio has
been largely attributed to articles of just this
kind—articles that constitute real contributions
to the hterature of radio because thev treat of
radio apovaratus that themselves constitute real

& ’
”

WHERE THE POPULAR RADIO EXPERIMENTAL SETS

THE EDITOR

contributions to the art and science of radio.
And much of this apparatus (like the four-cir-
cuit tuner, for example) has been developed in
the PopuLar Rapio LaBoraTory,

* * *
"W do not expect to settle all great ques-
tions at once,” once wrote a country editor,
“but the long-standing controversy concerning
the cthcacy of prayer will be finally disposed
of for all time ere our next issue: we are
asking the Lord to'send us 10,000 subscribers
next week.”

* * *

Articeks like the Cockaday and Edwards
articles are something in the nature of Popu-
Lar Ranio’s prayers.  And the Editor will be
something more than surprised if each of these
valuable articles does not add considerably
more than 10,000 readers to the magazine!

* * *

IN the face of the recent activities of the
various censorship bodies and reformers who
scek to muzzle our press, gag our drama, edit
our films and n other ways to enforce by
prosccution and by persecution their own par-
ticular brand ol morality upon others, the ar-
ticle on page 433, “\Will We Have a Radio
Censorship?” by James H. Collins, the well-
known author, comes with timely significance,

* * *

(Continued on page 6)

ARE CONSTRUCTED
Constructional details for receiving sets are worked out on this bench in the Popu-

LAR Rapio LABoraTory.

Here experimental sets are built in order to try out the

functioning and adaptability to home construction of the wvarious radio parts that
are used in the descriptive articles.

www.americanradiohistorv.com
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The Best in Radio Equipinent
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GhOOPSOD
RADIO

Thompson radio products are as fully
developed and as standardized in radio as
is the telephone in wire communication.
Thompson owners do not worry about
how their set and speaker will compare
with “next year's model.” DPerfection
remains Perfection.

Thompson simplicity of operation as
well as Thompson range and power makes
it possible to receive the desired radio
program just exactly as it is given before

the microphone. Those who wish real
radio entertainment at low cost will be
Jdecidedly interested in the Thompson
Neutrodyne Radio Receiving Set—NOW
$125—and the Thompson Speaker —
NOW §$28.

The fully Jeveloped Thompson Radio
Products at such reasonable prices are
possible only to an organization that has
been making radio products exclusiely tor
many years.

If your dealer does not handle Thompson radio products, write to us
for descriptive literature and the name of a Thompson dealer near you.

R. E. THOMPSON MANUFACTURING CO.

Manifacturers of Radio Apparatus for the U.S.
Armyand Navy and numerous foreign governments

30 CHURCH STREET

FACTORY: JERSE\ CITY,N.J.

0, ol A%

I

- NEW YORK,N. Y

T Q) i
[y ".r‘

st

A
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PAGES WITH THE EDITOR
(Continued from paye 4)

A “cExsorsiite prIVE”  which  has  been
launched by these self-appointed guardians of
our welfare has been met successfully by the
publishing as well as by the theatrical and
nmotion picture interests. A periodic show of
activity on the part of these censors is ex-
pected and perhaps inevitable; they are hired
by privately contributed funds for this pur-
pose and they must carn their wage.

* * *

Rap1o is opening up too large a field to be
long ignored by the professional reformer.
Just as hie has attempted to dictate what we
should and should not read and sce and know,
so he will attempt to dictate what we should
and should not hear—and to enforce his opin-
ions by legislation if he can.

* * *

Dounrress, this subject of radio censorship
will come up for discussion at the Third Na-
tional Radio Conference in Washington and,
when it does, it may be safely assured that the
conferees will concur with the Secretary of
Commerce, who has already announced him-
self as opposed to any form of official radio
censorship,

¥ % %

AXD in the long run the Editor belicves that
public opinion can alone successiully determine
what should or should not be broadcast.

% * *

Ix the article on the four-circuit tuner with
resistance-coupled amplifier which appeared in
Porciar Ravio for October, the cost of the
parts necessary to make the receiver wus given
as $55.00. This figure was a typographical
crror—the cost of the parts is $65.00,

* % %

“Ir is always a mistake,” a well-known and
successful dramatist once told the Editor, “to
write doten to your audience. Write up to it.
[t is seldom safe to assume that vour audience
has less intetligence than you have, and it is
never safe to let it know it!”

* * 3

Tue problem of the Editor, however, is a
bit different. And it is different in this one
and important particular; the readers of Por-
uvLAR Rapro include both the experienced tech-
nical experts as well as the inexperienced be-
ginner. And each issue of the magazine must
contain reading matter of interest and practical
helpfulness to both groups.

* * £

IT was with this purpose in mind that the
Editor introduced into Porrrar Ravio, for the
special benefit of the novice, the “picture dia-
gram” that even the most inexperienced be-
ginner can comprehend.

* * *

Or course, these “picture diagrams” are
scorned by the more experienced amateur who
has learned how to read the radio symbols as
easily as he reads type.

* K

“You did well in adhering to the symbolic
type of diagram,” writes Herman P. Roth of

Olivet, Michigan. “This type of diagram is ten
times easier to read and interpret than the sos
called ‘picture diagrams. [ recently discon-
tinued my subscription to a magazine which
adopted the picture diagrams. That magazine
also adopted the policy of presenting most of
its material in picture form, obviously on the
supposition that the average reader is unable
to get the full benefit from a good magazine
article, technical or otherwise.”
* * *

Or course, the Editor believes that the
“average reader” of Porvrar Rapio is quite a
bit more intelligent and more exacting than
the reader of any other radio periodical; that
is one reason why PoruLar Rabpio has adopted
the standard symbols in its radio diagrams.

* * *

Bur in cach issue, Porvrar Rapio publishes
an article for beginners only—(like the article
“"How to Build an Efficient Crystal Receiver”
on page 467 of this number, for example)—
and for their guidance the picture diagram is
emploved.

* * *

So, when the experienced reader comes to
that article, he may skip over it hastily—and
find on page 486 an article, "How to Build a
Low-loss Tuner for Short-wave Reception,”
that is closer to his calibre.

* * *

Every mail brings increasing evidence of the
enormous—and  growing—popularity of the
four-circuit tuner, perhaps better known as the
“Cockaday Circuit.”

* * *

Tuis remarkably valuable contribution to the
radio art was developed by Laurence M. Cock-
aday in the Popurar Rapio LaBoraTory, and
the first announcement of it was made in Pop-
vLAR Rabpro tor May, 1923, Since that date it
has been estimated that over 1,000,000 Cocka-
day sets have been built—from plans published
in this magazine.

* * *

Otr of the mail bag the Editor picks the fol-
lowing letter—not at random, but as a speci-
men of the representative reports that enthu-
siastic radio fans send in:

* * *

“T HavE a Cockaday Improved Four-Circuit
Tuner,” writes Robert Graham of Seattle,
“built from your prints. If there is a set in
Seattle that will touch it I have failed so far
to see it. No other set here can touch it—
this after a series of exhaustive tests in every
condition and location. Seattle is considered
to be a bad location for reception, yet I can
consistently bring in Chicago and other more
distant stations on the loudspeaker 7n the day-
time,”

ondals

Editor, PorpuLar RabIo

[ 3
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The Best in Rudiv Equipment

Erla Solderless Connectors
make child’s play of receiver
construction, eliminating
difficult soldering entirely.

Build Most Efficient Circuits
By Methods Most Advanced

[
With lowest dielectric and
resistance lossesever known,
Erla Miniloss Condensers,
with new compensating plate
form, lead in cfhiciency.

5to 41 plates, $3.50 to $5.50.

Smoothness, cxcess capac-
ity, freedom from noises
distinguish Erla Precision
Rheostats and Potentiome-
ters. Rheostat, $1.10—Po-
tentiometer,$1.25and $1.40

Infrostedsilverorgold, with
Bakelite knob proportioned
forutmost delicacy of touch,
Erla Dials improve any re-
ceiver. 2, 3*, 4" dia. 1*
shaft.” Prices 50c to $1.25.

A thousand and one circuits and theories have been dangled before
the amateur radio builder. Erla engineers, from the beginning,
dedicated themselves to creating those particular circuits which
the radio public could select as the last word—circuits with thein-
herentsuperiority to remainin the forefront of radioadvancement.

From this fixed purpose came Erla Duo-Reflex Circuits, rated the
most powerful in radio, tube for tube. Now research and develop-
ment have intensified every original Erla advantage in the latest
Erla circuits, ranging from one to five tubes, in loop and antenna
models. Beyond present Erla perfection it is not possible to go
in range, volume, tonal purity, selectivity or ease of control.

These very finest circuits are now also easiest to build! Available
in factory-sealed cartons, under warranty, are the complete Erla
Knockdown Receivers, ready for correct assembly, in truly pro-
fessional manner, by anyone, with pliers and screwdriver only.

Lrla precision apparatus, vital to matchless Erla results, is fur-
nished complete, right down to Erla solderless connectors, which
banish soldering. The panel is drilled and lettered, while the
baseboardisstenciled, correctly locatingevery unitand connection.

You yourself, therefore, can construct the most advanced radio
circuits, by the most efficient and most economical method, con-
fident that your receiver, sponsored by Erla, is unsurpassed. Ask
your dealer, or, if writing direct to us, give dealer’s name.

ELECTRICAL RESEARCH LABORATORIES
Department R, 2500 Cottage Grove Avenue, CHICAGO

ERLA

All apparatus advertised in this magazine has been tested and approved bv PorrLaR RADIO LABORATORY
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Why Ozarka Receives
from Honolulu

CCASIONALLY some owner of a
radio instrument receives from
London, England. Butdid you ever hear
of anyonereceiving Honolulu, Hawanan
Islands? We will gladly give you the
names of the writers of the letters re-
produced here, as well as send copies of many
letters showing howother Ozarkaowners have

had results from London, England, Cardiff
Wales and Glasgow, Scotland.

These cases are exceptional, of course, but
they must prove to every thinking person that
the Qzarka s the greatest distance receiving
mstrument known today.

In the ownership of an QOzarka Instrument,
you are assured of not only the last word in
radio, but you will receive expert service,
which 1s far more important than the instru-
ment itself. Thisis a point voushould keep well
in mind when you buy radio. Be absolutely
sure that the person or firm from whom you
purchase is thoroughly capable of keeping that
particular instrument in perfect condition
The situation in Radio is exactly the same as
that of the automobile. Both are mechanical—
both have httle things go wrong at times, and
both are quickly and easily fixed by the mun
who knows how,

The Ozarka Radio instrument is sold only by
trained factory representatives who know
everv Dartl. every wire of this instrument. Be-
fore he can wear the Ozarka gold button he
must satisfy our engineers that he is thor-
ovughlyv capable of delivering trained service.

4 Tube Ozarka Radio

The Ozarka representative will gladly set up
this Ozarka instrument in your own home on
trial. He will not make any claims but will let
vou operate it and prove to voursclf that it
absolutely has no equal for volume, tone, dis-
tance and case of operation. This will not ob-
ligate you in any way.

And as for price, vou will, no doubt, be agree-
ably surprised because Ozarka Four Tube In-
struments, for loud speaker operation, are
sold as low as $39.50.

Let us send vou more information about
Ozarka. including hundreds of letters giving
the most marvelous results ever received on a
radio instrument. Drop us a card for our {ree
illustrated book No. 200. Plcase give name of
your county.

OZARKA, Inc., 806 Washington Blvd.,CHICAGO

The Best in Rudio Ioquipment

ng:rka, l:]i‘ttsbumh, ba
((; ICugo, 11y” ‘
enlh:men:;l ¥

More Men Wanted
To Sell Ozarka

ADIO offers today sn exceptional oppor-

tunity for the right kind of a man to
build up a permanent,substuntial and prof
itable business of his own. Ozarka factory
representatives are today buitlding up very
satisfactory incuines for themselves.

Interritory which is not now covered there
is still an oppurtunity for a mechanically
inelined man whois wi'ling toplace himsetf
under our treining. We can show such u
mun how itis possible,tobuild up abusiness
in his own Lown, possibly in Bpare time to
start with, but sooner or later will justify
wiving it all of his time.

We are looking for men who realize that
there must he some way of improving their
sondition. We prefermen who know #bso-
lately nothing sbout rudio, because wecun
then train them according to our own
method.

I'he man we are looking for has a gowi
reputation, is well and favorably knovit
his conmunity, may not be a salesman but
can talk vonvincingly on sumething he
knuows pertectly und firmly belicves in.

I'he Ozarka Plan will give such a man |
first real upportunity 1o establish hunselt
in & busincss of his own, Investment vf
money is 5inall but necessary.

All we must make sure of i5 that you ar.
determined and wiling to put forth the
effort. If you will do this just write and
suy; "Send me your Ozarka Plan Book No

w}."* 1t may be the turning point 1u your
life. Don't {fml o menotion the nume of
vour cvuuty.

re’:ow that | th';',?;?t["o" to Alden Bridge. Lﬂ'j
fCeived the have | ] y |n(-0rp0fﬂte f
tanccpossinic Cpatent dis. | QAL00,

Gentlemen:
ago I hea rd
Hawaifan ol s
p l"l'l"x’x'rl\ul{‘\’;\{-n ymt
ider the :{lsdmncc tha
om R v t
| certainly think it oug&h
to be s record.
came 1N
cleur,t:n i
huve bee
U Yours ver B

beﬂl!""
fuet, it €

R0 -
ANZN, ARI<E

few nights
the bed wteful
Orchestray e

ridge,
\den B h

any petter.

This ButtonidentifiesOzarkaRep-
resentativeinyourcity—yourassar-
ance of complete radio satisfaction

1] apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LLARORATORY
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Underwood & Underwood

“PovuLar Rabio plavs an inportant part in the development of radio” writes
Senator Marcont

“Tur United States of America has the honor of being the first country in which
hroadeasting became a regular feature of daily life, the widespread interest aroused
being largely fostered and extended by the excellent periodicals which have devoted
themselves to the interests of wireless. It therefore, gives me very great pleasure
to offer my cordial congratulations to Portvrar Ramo and to wish it well for the

future.”
IH iherns

www.americanradiohistorv.com
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Underwood & Underwood

How Radio Is Electing Our President

When the present-day campaigner “takes the stump” he reaches an audi-

ence cstimated as Tiigh as 25,000,000 people—nearly a quarter of our

population.  This was the approximate muonber of listeners who heard

Frank 1. Mondell notify President Coolidge of his re-nomination—and
heard the President accept. (See page 446.)
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Vorume VI

NuMBER 3

WILL WE HAVE A

RADIO CENSORSHIP?

The voice of the grim Puritan has already
attempted to dictate what we shall and shall
not be permitted to see on the screen or on the
stage, and what we shall and shall not be per-
mitted to read in our books and periodicals.
Will he seek to dictate what we shall hear?

By JAMES H. COLLINS

“ OU turned him off!”
“I didn't—he wasn’t there!”

“I've told you a million times not
to touch the dials after anyone stops
speaking or playing—you turn them
off and then can't turn them in again.”

“I tell you he wasn't there! You
couldn’t miss anything on WIEAT in
this part of town. \Why, we're right
under its antenna!”

“That was the only thing in tonight’s
program I really wanted to hear”
scolded the disappointed wife, “and you
had to go and monkey with the radio
and lose it!”

“I tell you he wasn’t there!” insisted
the husband.

Thus they battled that Sunday night,
some months ago, when James K.
Tackett, the eminent Shakespearean
actor, was on the program to give read-

ings from Shakespeare at WEAIT in
New York City.

The announcer had spoken of Mr.
ITackett's triumph as “Macbeth’ in
Tondon and Paris, and then introduced
the veteran actor-manager. Instead of
beginning his readings, however, Mr.
[Hackett spoke of certain newspaper
critics in New York City who had
pronounced “Macbeth” a dull melo-
drama and declared it out of date.

“Such an opinion is not new,” he
said, “for it has been voiced before, and
invariably at a period when the English
stage was at a very low artistic ebb.”

The actor seldom has an opportunity
to answer his critics.  With an un-
seen audience of perhaps a million
people, Mr. HHackett toolk this oppor-
tunity to defend, not himself, but
Shakespeare. Most of his allotted time

’

433
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was consumed by this talk, fervent but
in no way biased. IFinally the listeners
who wanted to hear him read Shakes-

peare chirped up when the speaker
said :
“I am told that 1 have been an-

nounced to give readings from Shakes-
peare, therefore, if yvou will kindly wait
a few moments I shall read portions of
scenes from the fifth act of “Macheth.”
Just five seconds please.”

It was at this point that the wife sat
up to hsten, and the husband touched
the vernier just a shade to give the
actor  better  reception.  IFive  seconds
passed—ten  seconds—thirty  seconds—
a4 mimute—two minutes— Not a sound
came from the loudspeaker. The hus-
band plugged in with headphones, but
still there was silence—or nothing but
the echo of a distant jazz band. lle
turned the dials, at first cautiously, then
anxiously hoping to catch at least part
of the Shakespearian readings.  Still
only silence.  Then the controversy he-
gan, and was interrupted by the voice
of WEAI'S announcer, saying that
Mr. Hackett, whose readings from
“Macbeth” had just been heard, was
playing at such-and-such a New York
theatre,

There the matter might have rested,
with Friend [lushand vaguely suspect-
ing that he had tuned out \WEAL, but
wondering how it had been done. On
Tuesday morning, however, there was
a newspaper explanation. Mr. Hackett
had delivered passages from *“Macheth”
mto the microphone, and both he and
the announcer had been under the im-
pression that they had heen hroadcast.
But the microphone was dead. Some-

POPULAR RADIO

body closed a switch carelessly, failed
to make contact, and there was no voicc
energy in the antenna.

“ls there a radio censorship?” peop.c
began asking. “Do the great corpori-
tions that control broadcasting decide
what shall or shall not bhe said? A
switch slipped! Isn't that just a tactful
way of explaining an intentional inter-
ruption?”’

The fact that Mr. Hackett devoted
most of his time to criticism of the
critics, instead of Shakespearean read-
ings, as announced, gave a certain plaus-
ibility to the censorship idea,

About a month before, a fifteen-
minute talk on prohibition, delivered by
the scientist, Hudson Maxim, at WOR,
in Newark, had been interrupted in a
similar way.

“Censorship!”  growled  suspicious
listeners and newspaper critics, and
Mr. Maxim was more inclined to take
that view than accept the explanation of
mechanical trouble.

This question of radio censorship is
a real issue, with two very definite sides
—a problem for which a satisfactory
solution must ultimately be found. On
one hand, the great radio public, jealous
of free speech from the standpoint of
the listeners, as well as the speaker, and
on the other hand, a growing demand
for censorship similar to that which has
affected moving pictures, and now
threatens books and periodicals,

Not long ago the Methodist Ministers'
Association of Philadelphia voiced a de-
mand for radio censorship, with a half
hour of compulsory religious devotion
included in each day’s radio program.

And not so long ago, either, it was

<
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A Censorship Ruling in One Broadcasting Station—

“A man may talk about what he stands for, what his
party stands for, etc, but he may not revile or attack
his political opponent or any other party.

“If a speaker violates this rule he will suddenly find
that the current has heen switched off and he is talk-
ing into a ‘dead’ microphone.”
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proposed that some way be found under
the federal law that prohibits the trans-
mission of prize-fight films from one
state to another, to prohibit the broad-
casting of ringside reports of prize
fights.

There are two sides to this censor-
ship controversy. Let’s look at both
sides without partisanship and see, if a
line must be drawn, where it is to be
drawn, and who had better draw it.

In the Hackett and Maxim cases, I
honestly believe mechanical trouble was
to blame, not censorship. Considering
the complexity of broadcasting appa-
ratus, it’s a wonder that programs go
along with so few hitches. Telephone
service, while excellent, is only ninety-
five percent perfect. DPeople get wrong
numbers, or answer the telephone to
hear the operator say, “Excuse it,

435

“Outside censorship of radio programs will undoubtedly be adwvocated by professional
reformers—and it behooves the radio audicnce te fight it by safcguarding the Con-
stitutional right of frec speech.”

please.” DBroadcasting apparatus is much
more complex than telephone apparatus,
so “LExcuse it. please.” may he a legitimate
apology.

Desides, the big eastern stations do
exercise a supervision over much of the
spoken material radiated from their an-
tenna, and make no bones about say-
Ing so.

It amounts to censorship—but the
broadcasting companies call it policy.

To begin with, the law of the land
has established censorship in certain
matters. It is a crime. for example, to
explain methods of birth control. It
is a crime to utter treason.

True, the right of free speech makes
it possible to talk on such subjects, and
the speaker is answerable only when he
or she oversteps the law. The big
broadcasting studios, however, are not
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SHOULD RELIGIOUS PROPAGANDA BE
CENSORED—OR SUBSIDIZED?
About fifteen percent of the broadeasting sta-
tions i the Uinited States are owned and op-
crated by religious bodics, many of which use
them for cxploiting their particular brands of
doctrines. Flere, for cxample, is Wilbur Glenn
[olica, of the “lLalter Day Saints” whose sta-
tion WCBD s used for preaching that the
weorld s flat and other strange tenets. Should

such stations be resirvicted in their use of the

cther?

experiment stations i which  speakers
may find out whether they have over-
stepped  the law or not, and anyvthing
under suspicion is barred.

Then, there is the censorship of the
libel law.  Compared with those of some
other countries, our libel laws are
lenient.  In IEngland, when people are
killed or hurt in a disaster, many hours,
and even several davs, may pass hefore
the list of victims is published by the

POPULAR
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newspapers, where in this country it
would head the first account. The stiff
British libel law is responsible—should
a newspaper print John Smith’s name
among those of the victims, and it later
be discovered that Smith had escaped
unharmed, Smith's relatives could sue
the newspapers for damages, and proh-
ably collect, having “sutfered anguish”
as a consequence. In this country, gen-
erally speaking, the person who brings

suit for libel virtually goes on trial
himseli. Yet libel suits are brought
here, and damages collected. Jrown

might be doing a real public service in
telling what he thought of Smith, vet he
accountable for libel. The broadcastine
studio 15 not an experiment station for
Brown, cither, and speakers must not
only avoid any approach to the libelous,
but i more than one studio they are
required to sign a contract assuming
all Tiability of that kind.

Again, when a publisher prints an
author’s hook or an editor accepts his
article for a magazine or newspaper,
what the author has to say is backed
by the character of the publisher or the
periodical.  On that account, publishers
and editors are careful about the com-
pany they keep—and it 1s exactly the
same with the broadeasting station.

The extremist advocate of free specch
pomts to IHyde Park, in London, where
the most radical opinions may be uttered
freely.  “Lven anarchy, treason and
Dlasphemy are tolerated,” savs the op-
ponent of censorship, “hecause the Brit-
isher knows that dangerous opinions
hecome  harmless  when they find a
safety valve,

“Quite s0,” admit the directors of the
big  broadeasting stations.  “But  vou
don’t take your family to Hvde Park
and let them hear such rant. The ITvde
Park crank cannot enter your home and
voice his opinions. The broadcasting
station isn’t a safety valve for anybody.
It has probably the most extensive audi-
ence in the world, not simply in num-
bers, but in range of ages. Children

www.americanradiohistorv.com



www.americanradiohistory.com

——

WILL WE HAVE A RADIO CENSORSHIP? 437

Courtesy of Station WGY
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PROGRAM MANAGERS ARE THEIR OWN CENSORS OF FEATURES
SUBMITTED FOR BROADCASTING
This policy is maintained merely as a matter of precaution, howecver, in order to

avoid the surreptitious broadcasting of press agent mnatter, libel and unsuitable
material generally.

too young to read listen in on the radio
every day, and young -people whose
minds are being formed. The manager
of a broadcasting station is virtually the
head of a great family, and must guard
its members against evil influences that
are barred from the home when they
try to enter through other channels.”

Viewing his responsibility in that way,
the station director has the unwelcome
task of deciding what is fit to go out
into the ether, and what shall be sup-
pressed.

Censorship generally comes down to
personal opinion in the end. It may be
the personal opinion of an individual,
or of a committee, or an official bureau.
There may be certain broad rules to
give it impartiality, but the personal
element creeps in sooner or later, and
the censor’s view conflicts with average
public opinion. Nobody has yet in-
vented a foot rule to measure opinions,
and it isn’t likely that anybody ever will.

Despite his powers, the broadcasting
director has thus far been tolerant. In

only one case recently, in the cast, any-
way, has a radio speaker heen deliber-
ately cut off the air for expressing
views that a director considered im-
proper. Madame Olga Detrova, the
actress, speaking some months ago at
WOR, in Newark, on the economic
freedom of women and the social and
biological changes likely to result from
that freedom, was cut off on the grounds
that her statements were “too strong for
the public.” Madame Petrova declares
that her address was similar to one de-
livered at Columbia University, but it
was interrupted, and with no blame on
mechanical trouble—apparently a real
case of station censorship.

The station director seldom finds it
necessary to interrupt a speaker in
actual delivery, because his power of
censorship is exercised beforehand. It
is customary at the big eastern stations
to ask speakers for a written script of
their talks and to require that they read
this script into the microphone instead
of speaking extempore. Censorship is
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exercised not only in striking out state-
ments that scem to be offensive, but
techmcal  talks are also  submitted 1o
experts—that 1s, the seript of a speaker
giving advice about investments might
he submitted to responsible persons i
the mvestment banking business, who
would pass upon the soundness of the
speaker’s counsel and his personal stand-
mg i the mvestment field.

IHowever, this supervision makes more
for accuracy and responsibility than for
the censormg  of 1mproper  material,
The station director is trving to get
quality i his program rather than to
keep questionable views ofl the air.

There 1s another side to station cen-
sorship indicating that, if radio is to
have a  censor, the station  director
doesn’t hanker for the job. In fact, he
15 already dodging 1t by sceking pro-
gram cvents that censor themselves.

A year or two ago the radio program
was made up almost entirely of studio
numbers. Todav, the trend is toward
outside  numbers—concerts  delivered in

Nudel & Herbert

RADIO

auditoriums, Dbanquets  held in  hotels,
sporting events reported from field and
ringside, important addresses of public
othicials, and the like. In broadcasting
these events the director automatically
steps out from under.  lle is no longer
@ publisher, passing upon the fitness of
what others say, but simply a reporter,
letting his audience hear what is said
and  fastening  responsibility  on  those
who say it.

And he finds the radio audience with
him overwhelmingly.

The station director would have been
horrified, a year ago, at the suggestion
that he mvite either a prominent Funda-
mentalist or Modernist to express his
beliefs in this great religious contro-
versy of the moment, speaking from
the studio. At that time, letters would
probably have poured in, charging him
with partisanship. =~ But when WJZ in-
stalled a microphone outside to broad-
cast a great Modernist-IFundamentalist
debate in New York City, it proved one
of the most popular features in that

CAN "EXCUSE IT, PLEASE” BE USED AS A TOOL BY THE
RADIO CENSORS?
When Hudson Maxim gave a_wvitriolic talk on prohibition at a broadcast station
he <was suddenly cut off. “Censorship!” charged the newspapers.  “Mechanical
trouble,” ansicered the station manager.
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Courtesy of Station WEAF

CENSORSHIP?

EACH STATION PASSES ITS OWN JUDGMENT ON WHAT IS
“ACCEPTABLE”

The program conmanittees tn cach station determine what shall and what shall not
be broadcast—but their decisions are based on tabulations that show what broadcast

listeners want and do not wwant,

Will the voice of this radio censor dictate what

the audicnce should and should not hear?

station’s program. Instecad of Dhlame,
there was praise for WJZ’s enterprise
in letting the vast radio audience hear
hoth sides of the controversy stated by
authoritative leaders. Radio debates of
other controversial questions, Iike Prohi-
hition, have also Drought warm commen-
dation from listeners. The “nut” letter
writer, wet and dry, is always right on
hand in next morning’s mail, with strong
approval of the speaker on the side he
favors and untempered denunciation of
his opponent:; hut, generally, correspon-
dents thank the station for giving both
sides a fair hearing, and there is a feel-
ing that debates hring such questions
out into the open, and take from them

the suspicion of propaganda. And as in
a public hall, so on the air, the skillful
debate has all the interest of a good
horse race or prize fight.

I'f radio censorship comes, what form
will it take?

Probably the same form as Prohibi-
tion, censorship of moving pictures. the
war om cigarettes and tobacco — the
usual “anti” tactics. That is, advocates
of censorship will find it easier to secure
the passage of local and state laws than
a federal law, and there are pretty cer-
tain to be communities where prejudice
can be aroused and pressure brought
upon state legislators or city fathers.
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Few people know—even New Yorkers—
that smoking is prohibited in the New
York subways and on elevated lines
because an  anti-tobacco  organization
quictly secured a regulation when the
first subway was planned, an illustra-
tion of how zealous, tireless work for
a cause brings results, particularly when
nohody 1s active on the other side. The
triumph of the Eighteenth Amendment
grew out of such small beginnings.

Whether he is a city official, a state

committee, or a federal bureau, the radio
censor will have a somewhat peculiar
job.  Putting the Tocal “Thou shalt not”
upon a hook or moving picture is simple
in comparison, because these are tangible
things—they can be held in the hand,
read or run off on the screen, and duly
censored.  But where are the state lines
in radio?  \Where would the interna-
tional line be if we had federal censor-
ship, and Havana, Montreal or Mexico
City wanted to hootleg unlawful ma-
terial into the United States? Yes,
London, Vienna, Moscow and Calcutta
—for world-wide broadcasting and re-
ception will undoubtediy  be common-
place by 1930. Tt will he easy enough
for the censor to sit in the local hroad-
casting studio and pass upon the pro-
gram—Dbut will there he a radio censor
at every public dinner, political conven-
tion and broadcast event of every kind?

Radio has heen burdened avith a cen-
sorship problem that isn't really its own,
because it broke in upon a perplexed
world.  As the world gains in sweetness
and Tight, the problem may disappear.

Going back to the dear old “Mikado”
for an example:

Suppose radio had been developed
thirty vears ago. The idea of hurting
Japan’s national feclings with a comic
opera would have heen preposterous in
those humdrum days of the late Vie-
torian era, when the nations were at
peace and Woman, with a capital “W.”
was in the home, and people voted the
straight party ticket, and nobody had
found grievances for the working man,

POPULAR RADIO

the farmer, the negro, or the Jew.
Jut radio burst into a world full of
nationalism, revolution, race feeling,

class feeling, sex antagonism, religious
strife, party rancor, artistic radicalism,
propaganda and selfishness generally,
Why, there is hardly anything left in
the world that hasn’t been turned into
a problem about which no two persons
can agree, and each problem has its ag-
gressive organizations, fighting on the
principle of the old-time politician who
believed that the only good opponent
was a dead one—not politically dead,
but really dead. Prohibition, woman's
rights, immigration, taxation, Bolshev-
ism, League of Nations, Unionism, farm
blocs, Americanization, nationality, race,
creed, party—

What a mess!

Some of the demands for censorship
have been brought upon publishers, mov-
ing picture producers, and theatrical
managers, by their references to sex
and crime.

That radio has inherited this problem
is shown by the fact that even those
who propose censorship make no charges
of the kind brought against the pro-
ducer and publisher in other fields.
Radio has absolutely no sex appeal. Nor
has it any possibility for the encourage-
ment of crime.

Censorship has already been officially
applied to radio in the allotment of
wavelengths and the supervision of the
federal government to prevent interfer-
ence. That, however, was censorship
of the Dest kind, the adoption of rules
by those interested in the industry. The
next step in censorship will probably be
the elimination of squealing sets. And
it can likewise be brought about through
teamwork in the industry.

But outside censorship will be advo-
cated as well, and it behooves the radio
audience and the radio industry to fight
it, by safeguarding the Constitutional
right of free speech—and by voluntary
inside censorship that will abolish
grounds for the other side.
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THE “STOP” AND “GO" SIGNALS IN YOUR OWN CAR
The proposed radio control of city traffic would require only a few fect of antenna
wire concealed in the body of the car and a neai panel with sockets for a yellow
light, A, and a green light, B, which could be set into the dash beside the speedometer.

The “Radio Traffic Cop”

The fifth of a series of articles that speculate

upon the probable applications of radio to ouy

everyday life—all based upon PRESENT-DAY
POSSIBILITIES

By LAURENCE

f\HE cities of the United States are

being slowly choked to death.
The thing that is choking them is the
automobile.

I do not mean that the gases from the
cars that fill our streets are interfering
with the breath of the inhabitants, al-
though that is a danger which Professor
Henderson of Yale and other experts
regard as really serious. What I mean

S 441

M. COCKADAY

is that the multitude of pleasure cars,
taxicabs, delivery trucks and other auto-
motive vehicles is so clogging the main
arteries of wheeled traffic that the busi-
ness life of our cities has alrcady Dheen
noticeably impaired.

One of the great city problems of the
day—possibly the greatest city problem
of the day—is the problem of the ade-
quate control of automobile traffic.
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New York and London have already
found it necessary to study this problem

i an imtensive  way.  Other  cities
throughout the United  States are up
against the same  situation.  Some  of

them—notably los Angeles—are already
in the grip of sull worse tangles than
cither New York or London.

What we are to do about this traffic
problent 1s a question that is agitating
the civil engineers, the city planners and
the automotive experts,

May not the radio engineer he able to
contribute something worth while to the
discussion ?

[ Delieve that he can. I have a dis-
tinct idea, in fact, that the radio engineer
already  possesses a key  which  may
prove able to unlock the whole tangle.

[t is a scheme for what might Dbe
called an automatic traffic cop.

The present system for the control of
traffic depends, essentially, on this ubiq-
uitous official.  He 1s not really a police-
man, for few responsible people would
mtentionally snarl up the traffic on a
street or wilfully disobey a recognized
rule of the road.

The traffic officer s really nothing but
a signalman.  lle corresponds to the
antiquated system of dispatching  trafhe
on the railways, the system that placed
a signalman at each switch and crossing
so-that the engineer and conductor of a
train would know which track to take
or how long to wait for another train.

The raillways got over this long ago.
Train traffic 1s now handled by automatic
signal systems of great complexity and
cfheiency. Tt is time that the same

POPULAR RADIO

change went into effect on highways,
indeed an approach to an autoniatic
system has already gone into effect on
the longer streets in New York and in
parts of certain other cities.

In New York, for example, Fifth
Avenue, Park Avenue, Broadway and
Sixth Avenue are equipped, for portions
of their length, with traffic towers that
carry red, green and yehow lights,
When the yellow light burns, north and
south traffic may move; when the green
hight burns, east and west traffic may
move.  The red light svops all traffic,
preparatory to a change to the other
direction.

Each tower is manned by a traffic po-
liceman. He can see the other towers,
One tower is selected as the master tower
and all the other towers change lights
when and as it does. The policeman
on the crossings can sce the lights on the
towers and they direct the traffic ac-
cordingly.  Drivers are supposed, also,
to watch the signal lights and to stop or
move as they direct.

This system is the invention of Dr. John
S. Harriss, Honorary Deputv Police Com-
missioner of New York City, and a stu-
dent for many vears of the problems
of city traffic. It has been a pronounced
success, 1s popular with automobilist and
pedestrian alike, and constitutes, un-
doubtedly, the last word in the present
handling of automobile traffic in cities.

But it has several remaining faults.
FFor one thing, the automobilist who ap-
proaches one of the long streets, say
FFifth Avenue, from a cross street cannot
see the signal lights until he actually runs

(;Eﬁl;l.__—-—_.—._n.—----- _— - A —— ,.ﬁa

How the Radio Traffic Cop Works—

B T~

ach automobile has a dash panel with sockets for two lights:
The wnorth and south radio signal flashes the yellow light:
The cast and west signal flashes the green light:

There is no interference with existing radio systems.
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THE "RADIO ¢OP” WILL

TRAFFIC

MAKE
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TRAFFIC CONTROL TOWERS

UNNECESSARY

The colored stgnal lights that now direct the

motorists in owr laracr conters may

be replaced by radio apparatus that will operate awtomatically by micans of o nuster

time clock—and save

out on the crossing, away from the
obstruction of the buildings. 1{ trathe is
heavy and a policeman is on duty at the
corner, this is no great matter. Under
other circumstances it means that a
driver approaching from a side street
may run out onto the Avenue when he
should not, or, if he is especially careful,
he may make a stop when it was not
necessary. And this last. mind you, is
a really serious matter when speed of
moving traffic is a necessity. as it indu-
bitably is in all cities as congested as
New York.

It would be much better, therefore, 1f
there were a special traffic light at each
corner, visible to side-street drivers as
they came up toward the Avenue, as well
as when they actually reached it. But
there are objections to this on other
grounds and it cannot be considered a
final solution.

Another objection to the traffic tower

CHOFIONS Stoms of

money Lo Hic cities,
system, equally - with any - other system
vet devised, is the number of policemen
that it requires.  Where trathe is con-

gested at all, or where the sirnal towers

are difficult to sec, a man must he on
duty on the corner at all times. b Tive
seen a fve-minute abeenee ot the direct-
ing officer produce a trattic snarl that it

took four mounted patrohnen thirty min-
utes to straighten out.
A good trathe

cop 1% ornamental  as

well as useful.  \We like to see him on
our streets.  But he is also costlv, Ifrom
the standpoint of the taxpaver we would

like to see some way to make him less
frequent; to divert his unquestioned
abilities to some more productive

Can this be done? | am sure
can. And, as in so many other
of modern life, it is radio that
the way.

Suppose we string along the streets of
a city an ordinary insulated wire. Sup-

jn]).
that #t
matters
points
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pose then that we send out over this wire
a radio signal of a certain frequency for
north and south traffic; a certain other
frequency for east and west traffic. Sup-
pose, to take the example of the New
York tower system, that the street radio
cable carries a signal of 100,000 cycles
for a green light (east and west tratfic)
and a signal of 120,000 cycles for a
vellow Tight (north and south traffic).

I, then, your antomobile was equipped
with a recciver capable of distinguishing
these signals you would always know,
no matter wlicre your car was in the
city, just how the trathc was moving
on the main trathe arteries.  \When you
drove up toward Fifth Avenue on a side
street, a moment’s listening at your re-
ceiver would tell you, while vou were
still half a block away, whether the Ave-
nue was open for you to
whether it was not.

But our radio resources are still more
considerable than this. You do not need
to listen 1o the traffic signal. It is a
simple matter 1o equip a car with relays
operating on the battery of the car and
which would light a green or vellow
light on the dash, in exact correspond-
ence with the signal lights of the city
street. . You could have a small replica
of the traffic towers on your dash in
front of vou,

Suppose a system like this were in-
stalled throughout New York. All the
traffic of the city could e regulated from
a single set of cables.  On a given
signal every automobile in the whole city
would show a small green light on its

Cross or

dash.  Those that were moving north
and south would stop. Those that had
been waiting to move east and west

would start.

Not one traffic policeman would he
necessary in the whole town except one
to work the system and as many as
might be necessary to arrest violators,
just as for any other law.

On the other hand, if it is desired. for
any reason, to have the traffic in different
parts of the city regulated by separate

POPULAR RADIO

sets of signals, that, too, can be easily
arranged. The radio signal sent out from
the cable system need not be a strong
one. It can be given a range sufficient
to reach only those automobiles that are
within a limited number of feet from
the cable. Dissimilar signals from differ-
ent parts of the city will not then inter-
fere with one another.

There are no important technical diffi-
culties about such a system. Any radio
engineer could design the necessary
transmitters for the cables, the receivers
for the cars, the lights and relays for
the dash. The signal in the cable could
have either a low frequency, just above
the audio range, or a very high one,
well above the ordinary radio range.
There need be, therefore, no disturbance
whatsoever with present radio activities.

The only element of expense to the
city would be the installation of the sig-
nal cables. Even for this, it is possible
that the present wires of the Fire Depart-
ment or Police Department telegraphs
would serve, and without interference
with their present duties.

I honestly believe that a system like
this could be tried out in New York in
connection with the present traffic towers,
or in any other city in connection with
any mechanical or electrical signal sys-
tem, at an expense so small as to Dbe
trifling.  And. if traffic were speeded up
by so little as five percent, the saving to
the city’s husiness men would pay many
times any possible cost of the radio in-
stallation.  This says nothing of the
additional savings if a few of the traffic
policemen could be diverted to other
duties.

As to the cost of the relays and re-
ceivers on the automobiles, most drivers
would he willing to pay the few neces-
sary dollars for the mere convenience
of having on the dash a replica of the
city traffic lights. I know that T would.

If this plan ever goes into effect an
aviator looking down on a city at night
would see a remarkable sight. Thou-
sands of automobiles would be moving
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north and south. Suddenly a multitude of
tiny green lights would flash up inside all
the cars. Instantly every north or south
moving car would stop. Simultaneously
the east and west movement of traffic
would begin.

To the aviator it would seem as though
some mighty magician held all those
thousands of moving machines 1 his
thrall, to stop or start as he wished. The
aviator would Dbe right.

That magician would be radio.

The Radio Grouch

Tue idea of combining radio and movies has its drawbacks.

We know some actresses who s
*

hould be screen and not heard.

*

CuriousLy enough, many a fan has had his enthusiasm damp-

ened by a dry lecture.
*

*

A crying need of the industry is broadcaster oil for squeaky

sOpranos.
*

*

You can hock your watch and yet have the best time in the

world—direct from Washington.

*

You can find out how the ball game, the horse race and the
prize fight came out and yet enjoy respectable society.
* * *

You can listen to opposing views upon prohibition, the League
of Nations, the K.K.K., Muscle Shoals, autosuggestion and cen-

sorship and come out of it know
*

ing that you were right all along.

*

SoMmERODY recently complained that the movies had made us an
eye-minded people. Before he had got this complaint out of his
system we had turned ear-minded. A good old phrase has gone
by the board. Henceforth we must say, “He is very much in the

public ear.”
*

*

You can now hear an after dinner speech and yet get some-
thing to eat. On laundry alone you can soon save the cost of an
outfit. A public dinner ruins an evening shirt, but you can listen
to a radio speech without even wearing a collar.

—Howarp BRUBAKER
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THE RADIO EYES OF THE PRESIDENTIAL CAMPAIGN
Sitting apart from the participants, this new type of reporter, that has been evolved
by radio, observes and interprets to the broadcast listeners what IS going on at the
political gathering and then lets them listen-in on the proceedings for themselves.

How Radio Is Electing a
President

What modern science is doing to enable candidates for
office to sit in their homes and talk to 25,000,000 people
at one time

By I W. KING

URING the recent campaigns. and

on certain other occasions just pre-
ceding  them, what might be called a
“transcontinental  broadcasting  system”
has frequently been brought into service.
Indeed, so frequently has it been used
that the fact itself, although it is cer-
tainly remarkable and as worthv of the
Twentieth  Century as anything that
might be mentioned, no longer excites
amazement.

The story of the development of this
svstem of broadcasting is an interesting
tale of engineering achievement; a tale
dealing with the latest advances in wire

446

telephony as well as in radio broadcast-
ing, and in the manning of a vast net-
work with such skill that its uttermost
extremities—thousands of miles apart—
perform their proper functions upon
schedule time to within almost a fraction
of a second.

Back of each such achievement is a
corps of engineers and at the bottom of
the many details of their arrangements
is a fundamental plan. This plan gives
the essential electrical details concerning
all of the broadcasting stations to be
tied together, as well as the telephone
circuits by which the tying is accom-
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HOW  RADIO
plished.  For the ready instruction of
the engineers who are charged with the
responsibility of operating a transcon-
tinental  hroadcasting  system, the most
essential information is placed upon a
diagram similar to that shown on pages
450 and 451.

This figure gives the lavout which
was used on the occasion of the Demo-
cratic National Convention meeting in
New York. [t shows in diagrammatic

array the cighteen broadeasting stations
which were employed and the several
thousand miles of telephone lines which
Though possibly

joined them together.

‘I
i.
|
:

nderwood & Underwood

IS ELECTING

AR ittt -

A PRESIDENT 447

a little confusing at first sight, the dia-
gram well symbolizes the elaborate prep-
arations that were required. [Further-
more, it carries a reference to practically
every piece of special apparatus that
was emploved, the microphones, the
equalizers for correcting distortion, the
special amplifiers, as well as the regular
repeaters, the volume indicators, the text-
ing oscillator, and so on.

Near the right-hand upper corner of
the diagram is shown the lavout for the
convention hall.  On the platform were
two microphones which transmitted the
speeches.  Another microphone marked

ON THE “RADIO STUMP”

For the first time in history, a presidential candidate’s campaign speech can now

be heard broadcast throughout the land. The microphone shown here on the speak-

er's desk enabled John 1. Davis, the Democratic nominee, to transmit his speech of

acceptance from Clarksburg, West Virginia, throughout practically the entire
conntry.
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“Dand” and placed in the band stand
transmitted the music, while two others
marked “announcers’ booth” brought the
necessary explanations.

When broadeasting such an important
event as a national convention, it is not
cnough for the hstener to get his pic-
ture from a single microphone placed
on the chairman’s desk.  The music is
also essential, and, if the listener can
in addition hear the cheering of the
galleries and the rapping of the chair-
man's gavel, it requires but a word of
explanation by the announcer to com-
plete the picture and enable the listener
to enter mto the spirit of the occasion.

Other details of the convention hall
layout which may be noticed are the
“mixers,” the loudspeaker horns  with
the special amplifiers, and the testing
oscillator marked “OSC.”

The “mixer” is a device for silently

Fhoto by AT, & T

HOW THE WIRE LINES THAT RELAY THE PROGRAM ARE TESTED

The test room is an established part of everv wire transmission plant.

POPULAR RADIO

but quickly shifting from one micro-
phone to another while the program is in
progress. It is the practice to pick up
with only one microphone at a time and
by means of the mixer a shift can be
made from the announcer to the band
or to the platform as occasion requires,
without any annoying clicks reaching the
radio histeners. By means of the testing
oscillator a steady tone of anv desirel
frequency can be sent out over the en-
tire system which greatly facilitates the
work of lining up the many co-ordinated
branches of the system.

Going out from New York as a center,
let us follow the circuit to Boston.

Located at 24 Walker Street, New
York City, we note an amplifier whose
amplification is indicated as 16-T.U. and
currents leave it at a level indicated as
+9.6 I U. The T.U., meaning trans-

mission unit, is a quantity devised by

Telegraph

lines are tested by the instruments on the bench in the foreground and the telephone
lines are checked up on the panels.
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Phow by A.T. & T,

TING PRESIDENT

THE MONITOR OF THE LONG DISTANCE LINES

The fice men scated at the table are telegraph operators who are in touch with ali

parts of the broadcasting network.

The man standing is in charge of the amplificrs

which jeed the long distance lines.

the telephone cngineer to measure and
indicate the volume of transmitted speech
at anv point in a civeuit. . The telephone
line used to carrv the program to Boston
is the number 1 Boston-Pittshurgh circut
and 1s located on pins /7 and 8 of what
s known n the telephone plant as the
“Central”™ pole line.  This circuit ntro-
duces a loss of 97 units so that the pro-

gram arrvives in Boston at a level of
0.1. Tt next encounters an equalizer

and then an ampliner which raises the

level by 7.5 units, hnallv reaching the

radio station throuch either one of

two short cable circuits at a level of
0.17T.17.

The circuit which for illustration we
have just traced 15 one of the simplest,
but similar information 1s given hy the
diagram for each of the manv hranches
of the network, one of which runs as

far west as Kansas Citv. It will be
understood that the proper gain mmparted
bv each of the manv amphfiers is cal-
culated in advance. as the loss mstituted
bv each branch of the network 1s ac-
curatelv known.  This insures that the
program, as it reaches each ot the radio
stations, will be of the proper loudness
and also free from extrancous disturb-
ances such as interference from power
lines and other sources of noise,

One might draw the conclusion oft-
hand that the preparation and operation
of an extensive hroadcasting network
such as is shown, might be compared
to the problem of train dispatching on
an extended scale.  But these two under-
takings dilfer in one verv fundamental
respect and make the problem of trans-
porting speech one of marked complex-
itv. In train dispatching it is only neces-
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HOW WIRES ARE USED FOR BROADCASTING A POLITICAL
GATHERING FROM SEVERAL STATIONS AT ONCE
Unlike a railroad, where trains may still be run, even if niles of track are out of
commiission, ecach branch of the wire network that carries the broadcasting must
function perfectly, otherwise the stations that are supplied by that branch will be

cut off completely.

A serious breakdown in the center of the distributing system

would stop all conmunication.

sarv to keep mm mind a short section
of track, perhaps a few miles long,
ahead of the train. But, in dispatching
a broadcasting program, however, the
entire track from the center to the
farthest extremity of every branch must
be operating at cach instant. The speed
of the program currents is practically
the speed of light, so that while an
express train is advancing a foot or so
along its track, the current has had
ample time to traverse the entire net-

work.  While a train can be sent for-

ward, even though a distant point on the
railroad is disorganized, the dispatching
of telephone currents requires that every
inch of the circuit, even though thou-
sands of miles long, be in perfect opera-
tion.

Besides the lines actually carrying the
material to be broadcast, others are
available for use in case of emergency.
IFurthermore, telegraph channels are
maintained at all times between the en-
gineers in the control room of the con-
vention hall and those at the radio sta-
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the circuits, issuing instructions for the
adjustment of the apparatus along the
line and for frequent reports as to how
the material is being received.

The initial announcement at the open-
ing of a program and the reports that
come back to the main control room im-_

mediately afterward comprise perhaps
the most thrilling moments.  Just pre-

ceding the advent of the central an-
nouncer on the air, each station must
make its local announcement. This must
be accurately timed so as to be finished
and yet not so long finished that an
awkward gap occurs before the central
official announcer takes up the story.
By telegraph—there is a special tele-
graph operator at each of the broad-

&7 — CooE —
A Wire Numbers - Name of Line
S Weme o Circuit
A% \v‘)‘,' Transmission £quivalent
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—] & Leve)
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TG
-8
tions. These are used for lining up casting stations—these stations are told

when to begin their local announcements.
Within a second or so of one another
come back the reports that they have
finished. Each station then throws over
from its local microphone to its long
distance telephone line. Next a mo-
mentary test—scarcely a second in dura-
tion—and the official announcer is on
the air. Then, within another few sec-
onds the telegraph instruments in the
central control room begin to click, and
the tension, which has been Dbecoming
more and more evident for some minutes
past, subsides, as Boston, Atlanta, Wash-
ington, Chicago, Kansas City and the
other cities in turn send in the welcome
news that their program is coming over
fine.
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HOW THIE CAPACITY OF A MULTI-LAYER COIL IS MEASURED

The distributed capacity of a multi-layer coil will not be more than the capacity of
a stngle layer which may be considered as one plate of a cylindrical condenser.

Why Damping Causes Interference

Article No. 10

Does your receiver tune broadly?
qualities in the tuning coils may be the reason.

High damping
In this

article the author explains what damping is and how
it can be avoided

By SIR OLIVER
NY open oscillating circuit transmits
s cnergy  to the cther, and so
radiates 1t mto space. 1 a circuit con-
sisted of two capacity areas separated
by a long wire or rod, it would be an
exceedingly powerful radiator, and would
radiate practically all its energy in two
or three swings or alternations.
However. a circuit of this type would
be unsuitable for tuning or for any

LODGIE,

I.R.S.,, D.S.C,, LL.D.

precisely resonant effects.  To prolong
the oscillations we must introduce electri-
cal inertia in the form of inductance.
The electrical oscillations will then alter-
nate back and forth for a much longer
time. It will conserve its energy to
some extent ; in other words, the damping
coefticient will be diminished, so that if
left to itself it would continue swinging
twenty or thirty, or even more, times;

452
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WHY DAMPING CAUSES INTERFERENCE

or if connected to a continuous-wave
generator it will be kept in vibration
with but little applied power when tuned
to the right frequency.

When a current runs through a wire,
it inevitably wastes some energy in the
form of heat, especially if the wire is
of small diameter. Any straight con-
ductors should therefore be fairly large
so as not to damp the vibrations out
too much. But inductance which must
be added to prolong the oscillations,
and control the frequency of oscillation,
has to be added in the form of a coil.
For best operation, the resistance of
this coil should he a minimum, and its
inductance a maximum. li 1s obvious
that if too great a length of wire is
used, the resistance will be unnecessarily
high, and the resistance and damping
effect more than is needed. The ques-
tion is whether thin wire will do for
the coil, or whether it must be as large
in cross-section as the lead-in wires.

Let us now consider the resistance and
inductance of a coil wound in a given
channel, or on a specified size of tubing or
other frame. The damping depends on
the ratio of R to L (i.e., Resistance —
Inductance) ; and so long as this ratio
is constant, the damping will be the
same. It does not depend on R alone,
nor on L alone, but on the ratio of the
two. Suppose we fill the channel with
a thick wire. its resistance will be small,
but its inductance will be small also.
Whereas, if we wind it with wire of
small diameter, we shall have a large

453

number of turns; so that the resistance
will be high, but the inductance will also
be high, and we must, therefore, con-
sider whether the ratio remains the
same. We shall find that it does, and
that whether the coil is wound with a
single thick wire, or whether it is wound
with thousands of turns of fine wire, the
ratio is not altered. IFor the resistance
will depend on the square of the num-
ber of turns, since the length of wire
will increase with n, and the cross sec-
tion of the wire will diminish with n.
Therefore, the resistance will depend
on n® But the inductance also depends
on n% Hence the ratio of R to I. re-
mains constant whatever wire is used.

With extremely thin wires the space
is largely occupied with insulation, and
there is a tendency for the ratio of
R to L to increase somewhat on this
account as the thickness of the wire is

diminished. But the increase is little,
and for practical purposes is unim-
portant.  Consequently, although the

lead-in wires should be fairly substantial,
or at least not too constricted in di-
ameter, the wire on the coil may be
reasonably thin. And any further de-
tails about the winding should be dealt
with from the point of view of capacity
as the resistance may be left to take
care of itself.

The way to keep the capacity in the
coil small is to wind it in a single layer,
such as a number of turns wound on a
cylinder. In that case we have only the
capacity of each turn upon those on

L

7/

THIS CIRCUIT WOULD RADIATE ITS ENERGY QUICKLY

If a circuit consists of two capacity areas such as the antenna and ground arranged -
as shown, it would radiate practically all its energy in two or three swings or alter-

nations.

Such a circuit could not be tuned properly.

www.americanradiohistorv.com


www.americanradiohistory.com

From a photograph made for PoruLar Rapio

POPULAR RADIO

THE DAMPING QUALITIES OF A COIL CAN BE MEASURED
I order to determine the damping qualities of any coil it is only necessary to meas-

ure its resistance and inductance.

Calculation of

the damping cfiect of a coil will

tndicate how sharply it will tune in a radio circuit.

cach side of it, unless the tube on which
it 1s wound is of some conducting ma-
terial, in which case the wire will form
one coat of a cvlindrical condenser, and
the capacity  will be far from insig-
nificant. It is important, therefore, to
use  good insulating material for the
cylinder on which wire is wound.
Another plan, though more trouble-
some, 1s to wind the wire as a thin disc,
in a large number of superposed lavers
of small breadth. By adopting this
method of winding, and without usine
end pieces or metal frames of anv kind
we reduce the capacity 1o a minmmum.
And we can, il we like, separate the
turns, making a sort of basket winding,
or else a spiral with interspaces, such
as 1s often used for a loop antenna.
Such meethods of winding, however, are
far from giving the maximum induc-
tance possible with a given length of
wire: so that the resistance may begin

to be excessive, since that depends on
the total length of wire used.

If the wire is wound more compactly,
say as compactly as possible, by filling
a square section channel with lavers of
wire, one on top of the other, the in-
ductance can be made a maximum by
choosing a channel of the right dimen-
sions, in proportion to the diameter of
the coil; and the length of wire used will
be a minimum, which is advantageous
if the capacity effect is not troublesome.

To calculate the capacity effect of
a coll of many cylindrical layers, we
can (reat each laver as if it were
one coat of a cylindrical condenser;
and we shall find that we do not have
to add these capacities together. The
cffective capacity of the whole coil will
not be more than the capacity of a
single layer, because the whole differ-
ence of potential between the terminals
will not be applied to any one laver,
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but only a fraction of 1it. The whole
difference of potential exists  between
the terminals of the coil, that is, between
the inner and the outer lavers. 1
there are six lavers, only ' of the
difference of potential is applied to each,
and to reckon the effective capacity we
shall have. therefore, both to multiply
and to divide by 6. THence it is that
the number of lavers does not matter.
All we want to know is the capacity of
any one laver.

Take the axial dimensions of the
coil, or what may be called its breadth:
call that b. And take the radius of
the coil, which we may call r. The
laver forms a cylinder whose area is
the circumference multiplied by the
breadth; that is,

2 7 vh

It only remains to reckon the distance
which separates one layer from the next,
and this will be equal to the thickness of
the covered wire minus the thickness of
the uncovered wire. Tor an approxi-
mate estimate we can neglect the thick-
ness of the uncovered wire, assuming
that it is thin, and take the distance as
the diameter of the wire, that is, twice
the thickness of the covering.

Treating it in this way, we know
that the capacity of a plate condenser is

A
4«7
where A is the area of either coating,
and z the distance between the coatings.
So in the above case this quantity will he

2xrh

47l
if T is the thickness of the
tion.  We will consider the order of
magnitude of this capacity for a given
example,

I.ct the breadth of the coil he 2 inches,
and the mean radius of all the windings
on it be 3 inches, and let the diameter
of the covered wire with which it 1s
wound he rather more than V. milli-
meter, or say 1 40 of an inch. The
capacity of cach laver, with regard to
the lavers above and below, will then De
_I_D ==240 nches

E

msula-

that is, 20 feet, which is comparable to
the capacity of a single-wire antenna
400 feet high!

The coils T advocate are wound with
much thinner wire than that.  And 1
the diameter of the covered
006 of a centimeter, even though the
breadth of the channel is only 1 centi-
meter, vet with the mean radins 3 centi-
meters, the effective capacity will  be

3

0006
that is, 500 centimcters, or 5 meters,
which is still very large—Dbigger than
most amateur antennas.

To have that capacity, a single-wire
antenna  would have to be about 100
meters long, and even a quadruple hori-
zontal antenna with its four wires spaced
a vard apart would have to be 40 meters
in length.

wire 1s

TII 7

7///7;///////;

THIS CIRCUIT WOULD TUNE SHARPLY
The inductance added to the circuit hetween the antenna and ground scrves as a
balance wheel to the electrical oscillations and keeps them swinging wuch longer
than would be the case with the antenna shown on puge 453,

www.americanradiohistorv.com


www.americanradiohistory.com

456

But we do not want the capacity of
the coil 10 have any relation 1o the
capacity of the antenna.  ‘I'he coil should
be Kept in its due insignificance so far
as regards capacity.  \What we want in
the  coil 15 inductance.  Distributed

capacity along the coil only introduces

confusion, spoils the sharpness of the
tuning, and makes precision impossible,
It introduces the same kind of confusion
as a submarine cable introduces into
telephonie speech. The Leyden jar ef-

e e

Photo by 1), 5. Army Air Service

POPULAR RADIO

fect of a cable—that is, of a wire con-
ductor separated by an insulator from
an outside coating—prevents high-speed
transmission and tends to smooth out
the signals and make them indelinite.

This etfect in cables can be remedied
by the introduction of coils at intervals,
showing that coils are not in themselves

deleterious.  But  they  should alwavs

have as much inductance as possible in
proportion to their resistance, so as not
to introduce unnecessary  damping,

AVIATORS DEPEND ON THIS STATION FOR WEATHER REPORTS
A radio broadcasting station has been established at Wilbur Wright Field in Fair-

field, Ohio, by the Government.

Storm warnings and lectures on aviation make up

the programs instead of the usual jasz and vocal selections sent out by other stations.
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Care in wiring and a well-thought-out arrangement of the instruments in the vee
cewver he built make it possible for Harold Herberts of New York to receive the
Pacific Coast stations regularly.

Practical Helps for Radio Fans

By Y. Z.

How to Place Condenser: Placing a conden-
ser in series with your aeriai or ground,
will materially reduce the wavelength of your
receiving set. If you cannot reach the higher
waves on your set, this may be the cause.
Place the condenser so that one side is con-
nected to the aerial and the other to the
ground; this is a parallel connection and will
increase the wavelength range of the set.

Don’t Change Wiring While the Tubes Are
Lit: Do not be guilty of trying to change the
wiring in a receiver installed in a cabinet while
the tubes are lit and the “B” battery is con-
nected. Disastrous results are often caused in
this manner, but particularly the burning of
tubes, through the crossing of the “A” with
the “B” battery. Take caution and heed this
warning ; it will save you money.

Where to Look for Interference: Often
large metallic frames and rafters effect the
loop antenna and the functioning of your re-
ceiver. Should the set be removed to another
room in the opposite direction, surprising re-
sults may be obtained. It is well to bear in
mind that no radio set, whether rzceiving or
transmitting, will work efficiently if large
grounded metallic elements are in the imme-
diate vicinity.

On Grid-leaks: The ordinary fan goes into a
store to purchase a grid-leak. It is such a
small looking article that he often does not
realize its importance. It is poor policy to buv
the cheap ones. A cheap leak will change its
value several times during the night and may
even be responsible for noises in the receiver.
It is good policy to buy the best.

MUTS

Tighten Acrial: An aerial that is permitted
to swing may produce jerky and uncertain re-
ception. The tighter the wire is stretched, the
better it is for the receiving of signals. Place
vour aerial in such a manner that it can be
made tight and that nothing will loosen it.

Mounting  Transformers: Never mount
transformers too close together. Close mount-
ing causes squealing and howling in the head-
phones or the loudspeaker.

Regenerative Set: In regenerative sets, be-
gin tuning for the station with regeneration at
zero. When the station is heard, increase re-
generation until the signal is at its loudest
pitch.

How to Make Dials Turn Smoothly: Have
you ever noticed that on some sets the dials
turn with a velvety feeling and on others vou
have tried they turn hard and touch the panel
at certain points, which causes an unpleasant
scraping sound? All dials can be made to
have that velvety feel ewen if the shafts of the
instruments do not pass through the panel at
a perfect right angle. Cut out a circular piece
of felt, similar to and slightly smaller than
the circumfefrence of the dial, with a hole in
the center to accommodate the shaft. The felt
piece is placed between the panel and the
dial and acts as a bumper at the pomt where
the dial usually touches the panel,

Use Large “A” Battery Wires: When the
“A” battery is some distance away from the
receiving set, it is best to have the wires rather
heavy to reduce resistance. No. 12 rubber-
covered will be satisfactory for this purpose.

457

www.americanradiohistorv.com = _


www.americanradiohistory.com

L

Brown Bros.

ONE CAUSE OF POOR RECEPTION

Besides the various noises that may be produced in receiving sets by defects in the
large number of clectrical wires in the neighborhood, the overhead trolley system
generales grinding and cracklmg noises that seriously interfere with reception.

HOW TO LOCATE
Interference from Power L.ines

A common cause of annoyance to broadcast listeners—
and how to locate and overcome it

By W. VAN NOSTRAND, JR.

ONE of the most serious problems
confronting  those interested in
radio broadcast reception at the present
time is the interference experienced from
power lines.

Interierence of this nature may be
set up in power lines by various defects,
such as grounded transformers, leaky
msulators, arcing from one circuit to
another or to the ground, faulty genera-
tors and imnumerable other causes. In

most cases, while leakages of this nature
strongly affect the super-sensitive re-
ceivers in use at the present time, the
losses from such leakages are not notice-
able at the power house or sub-station,
and the average operating company is
without the proper means of locating
such disturbances—although it is usually
found that they are anxious to locate
and remove the faulty circuit when it is
possible to do so.

458
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Imasmuch as interference of this na-
ture is so noticeable in radio reception,
it is natural that a radio recciver should
be used in locating the source of the
disturbance.

Such a receiver must be portable and
it must employ a loop antenna or re-
ceptor.  The most essential factor is
the directional property of this loop
antenna. If the loop antenna is direc-
tional in its effect the source of inter-
ference may he located by direct tracing
or by triangulation; that is, by taking
a bearing with the loop recciver from
two or more different points in the zone
of interference and drawing lines on
a map of the city, one from cach point
where a bearing is taken, in the direction
in which the loop antenna points, and
the source of the interference will De
found at the point of intersection of
these lines.

A common type of power-line inter-
ference is that produced by an arc in a
circuit due to leakage from one circuit
to another, from a circuit to the ground,
or to a poor connection. This arc tends
to set up currents which feed back
through other power lines, with the re-
sult that the interference is noticeable

over a wide arca, although the maximum
interference will he noted i the immedi-
ate vicinity of that part of the circuit
which is arcing.  With an ordinary re-
cetver that emiploys a loop antenna, it is
often difficult to locate the sonvce of
interference by triangulation, due to the
fact that the interference is prevalent
over such a wide area and affects the
receiving circuit direct or through the
battery and telephone leads, thus tend-
ing to destroy the directional property
of the loop antenna, It is, thercfore,
essential that a receiver be  emiployed
which will not be affected Dby disturh-
ances except through the medinm of the
loop antenna. A receiver of this type
has recently been used in an investiga-
tion of power-line interference in a
Georgia city.

The wiring diagram of the receiver
is shown in FFigure 1. The primary and
tickler coils are wound in the same man-
ner as the coils m a “low-loss” tuner, of
No. 18 cotton-covered wire, 374 inches
in diameter, the primary having 5 turns
and the tickler 12 turns. The secondarv
is wound on a 4-inch cardboard tube m
the ordinary wayv, of No. 18 cotton-
covered wire, having 23 turns. A .0005
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THE WIRING DIAGRAM OF THE INTERFERENCE LOCATOR

FiGURe 1: The terminals marked X connect to the loop. The circuit is the ordinary

three-coil tickler hook-up. Any other good circuit can be used provided it is ar-

ranged to tune the wavelengths below the broadcasting, so that the interference can
be received without the music or lectures.
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mid. variable condenser is shunted across
the secondary.

The construction of the loop antenna
1s shown in Figure 2.

I'he thorough shielding of the receiver
should be noted {rom Figure 3. The
inside of the receiver cabinet is lined
on all sides with tin and all battery and
telephone leads are covered with copper
braid connected to the shielding inside of
the cabinet. The shielding around the
telephone leads 1s connected to a bind-
ing post between the telephone jacks,
the Dinding post being connected to the

{

I

|

POPULAR RADIO

shielding inside of the receiver cabinet.

The first test was made with an
ordinary loop receiver, with which the
Interierence was traced to a street light-
mg circuit, which, when cut off, elim-
mated the interference. This circuit,
however, i1s twenty miles long and the
power comipany had no means available
for locating the exact point in the c¢ir-
cuit from which the interference came
and the loop receiver being used was
not sufficiently directional to locate it.
A power-line expert was then sent to
this city but was unable to locate the

From a photograph made for PoPULAR RAbBIO

A SET THAT LOCATES POWER-LINE INTERFERENCE

Ficure 2: The binding post A, between the two jacks, is grounded on the shielding
inside the cabinet so that an extra wire connected to the copper braid that is wound
around the phone cords may be grounded to the inside shield.
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From a photograph made for PoruLar Rapro

COMPLETE SHIELDING MAKES THE LOOP SHARPLY DIRECTIONAL

Fioure 3: Shielding may be of doubiful value in many types of receiving sels, bul

it is essential in locating inferference. The cabinet shown above is completely lined

with sheet metal. The top section is electrically connected to the rest of the shield

by the picce of copper braid, as shown.

exact source of the trouble, although The shiclded  receiver was mounted
exhaustive tests were made of lights, i an automobile and the maximum sig-
insulators, generators and other equip- nal strength was noted when the loop
ment  under  suspicion.  These tests, receptor was pointed directly down the
however, developed some interesting  street. s a 13,000-volt transformer was
facts and after comparing notes on located in the center of the street about

these two tests it was decided to con-
struct the receiver referred to above.

Another test was then made using
this thoroughly shielded reccrver.  The
interference was found to be greater in
one section of the city and the pomnt of
maximum intensity was found by Tlisten-
ing on various broadcast reccivers in the
vicinity.  Maximum  interference  was
noted at the residence of a hroadcast
listener two blocks from the point where
the defect 1 the lines was ultimately
found. At this point, using a receiver
employing three stages of radio-fre-
quency amplification, detector and two
stages of audio-frequency amplification,
connected to a loudspeaker, the disturb-
ance could be heard for nearly two
city blocks, completelv drowning out all
broadcasting stations.

five blocks awav, the automobile was
moved 1 that direction, but upon ariiv-
mg at the transformer it was noted that
the signal strength had decreased and

the loop receptor pomted bhack up the

street.  Sceveral trips were made up and
down the street between two of these
transformers until the car was fnallv

helow  the
residence of the listener, di-
rectly i front of a suspended  street
light, where it was fonnd that the signal
strength was at its maximun,

A pole was seenred and when  this
light was tapped the mterference varied
from nearly nuinimum to maximum  as
the lieht swung {rom its support; this
variation was noted on both the portable
loop receiver and also on the receiver
located 1 the residence of the broadcast

hlocks
broadcast

stopped  about  two
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listener two blocks away. The car was
moved about one block, first to the right
and then to the left of the light, and
new bearings taken; and in each instance
the loop pointed directly toward this
Lioht,

A lineman was secured who shorted
the light, which was a high-voltage
series hghting circuit.  But this did not
remove the mterference.  The outlet to
this light was then shorted on the pole
and the circut leading to the light en-
tirely cut out, but this also failed to
eliminate the trouble, although tapping
the light caused the strength of the inter-
ference to vary as first found.  The
lineman shook the various wires at-
tached to the pole below the 13,000 volt
line; 1t was found that the interference
stopped when the steel guy wire, sup-
porting the street light, was raised.
This guy was found to be lyving across
a 2,300-volt primary circuit, causing an
arc.  The hght, swinging in the wind

at times, apparently accounted for the
mtermittent nature of the interference.

The tests were started at 800 p.a.
and the trouble was located about mid
mght; a lineman was secured and the
trouble  remedied about 3.30 A
About eight hours were required for the
test. It will be found in such cases
that patience is as much a necessity as
the proper type of equipment.

The circuit emploved in a receiver
used for this purpose was not found to
be mportant, so long as sufhcient ampli-
fication is emploved, two stages being
preferred, and the wavelength range
15 low enough to avoid interference
from local transmitting stations.

The shielding, however, is extremely
important. lsolating the receiver in this
mantner, but not connecting any part of
it to the shielding, tends to increase the
directional  properties of the loop re-
ceptor, which is a vital factor in locating
any type of interference.

Henry Miller

HOW RADIO ENABLES THE PRESENT-DAY POLITICIAN TO MAKE
“CARBON COPIES” OF HIMSELF

Between the motion picture and the talking machine the modern campaigner can be

seen_and heard sthinultaneously in innumerable places.

This picture shows Robert

La Follette rehearsing a speech before the De Forest phonefilm, for use during his
presidential campaign.

 _www.americanradiohistorv.com
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From a photograph made for PorurLar Rapio

MAKE LARGE HOLES FOR THE SHAETS OF INSTRUMENTS
In properly designed condensers, rheostats and other instruments that are made to
mount on the panel with the shaft projecting through it, it is not necessary that the
hole in the panel should serve as a bearing for the shaft. Note the clearance around
the shaft; it cannot bind on the edges of the hole and turn hard.

Useful Radio Kinks

]

“The other day,

writes Mr. Rosebury, “I was watching a newly-bitten

radio fan making his first set. [ particularly noticed how he laid off the

lholes for a switch arm and contact points, and connected the leads from

the variocoupler to the contact points. As an intimate friend, I was

privileged to criticize and to show him some easy ways of doing the hard

jobs and some casy methods of obtaining accuracy. And that incident
gave me the idea of writing this article.”

By FFRED ROSEBURY

OT every fan has access to practi-

cal information i a hurry. In
fact, many rely solely on instructions
that are given by a busy radio dealer.
In many cases the information thus ob-
tained is not explicit and it is some-
times inaccurate.

[TIOW TO DRILL A PANEL

g . .
For?instance, consider the simple mat-
ter of drilling a panel,

I have seen some fans scratch the
surface in a crude fashion with a sharp-
pointed instrument. A medium-pointed
pencil should be used, as the marks may
easily be removed. A better method
(which requires more paticnce) 1s to take
a piece of paper the same size as the
panel and layv out all holes and measure-
ments in plain sight.  Then paste the
sheet squarely on the surface of the
panel, preferably with ordmary white

463
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paste, which can be removed very easily
with a damp cloth. Use a sharp center
punch (which may be bought for about
twentv-five or thirty cents) and center
cach hole with a single light blow of a
hammer.  Sometimes, if the hand is not
steady. more than one blow of the ham-
mer may result m oseveral marks on the
panel, which would be confusing when
the hole s to be drilted,
To Jav out

switch arm  and

holes  for
contact

mounting  a
points, use a

compass; after taking the radius of the
switch arm from the center of the shaft
end,

to the conrtact draw a circle or

From a photograph madce for PoirvlLar Rapio

HOW TO DRILL THE PANEL
Note the sheet of paper pasted over the panel.
The locations of all the holes are marked out
on the paper and then the panel is center-
punched and drilled through the paper. This
method prevents accidental scratches on the

surface of the panel.

POPULAR RADIO

part of a circle on the paper or panel.
Then, measure the diameter of the heads
of the contact points.

Let us assume that it is 3/16 of an
inch.  The reader will use his own judg-
ment - spacing the contacts, but it is
not advisable to space them less than
three times the radius of the heads,
from center to center. In the case of
contact points, the heads of which are
3/16 of an inch, open the compass to
5716 ot an inch, which will secure ample
spacing.,

[ the number of contacts to be used
1s an odd number (sayv seven), draw a
line with a ruler through the center of
the circle perpendicular to the horizontal
measurement of the panel; where this
line tersects with the circumference at
the top of the circle, make a dent with
the center punch. Take the compass, set
at 5716 of an inch, and using this dent
for the pivot, make a mark with the
pencil end of the compass on the circle,
on hoth sides of the punch mark. Then
center punch these new  intersections,
and using either one for a new pivot,
make another mark 5/16 of an inch
awav on the circle,

Do the same thing on the other side
of the original denr, and continue until
there are three marks on hoth sides, and,
mcluding the first one, the total is seven.
Any odd number mav be laid off in this
manner.  The holes for the switch stops
may be placed a little closer to each end
mark, sav "y of an inch. If an even
number of holes is required, draw the
perpendicular  as before, but do not
center punch this intersection, but lay
off 5/32 of an inch on each side and
center punch these marks, continuing as
for odd numbers, until the required num-
ber has been done. It is an excellent
plan to check up the compass after each
mark ; this will insure accuracy and also a
neat job. In drilling holes, always see
that the drill is sharp. A little oil will
sometimes prevent the back of the, panel
from chipping out. Do not put heavy
pressure on the drill.
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From a photograph made for PoPULAR RapIO

THIS WIRE SHOULD BE SHORT

See how the grid terminal of the sockel is

wire as short as this there i

connecled to the grid condenser. With a
s no chance for s'rav capacity effects to cause distortion

or weak signals.

ITOW TO MOUNT APPARATUS

In mounting apparatus such as vari-
able condensers, variometers or vario-
couplers that have a Z4-inch shaft, it is
advisable to drill a hole at least 9/32 of
an inch in diameter so that the shaft
will rotate freely. The dial will cover
the hole anyway. So far as variable
condensers are concerned, a paper tem-
plate is supplied by the makers, showing
how to drill the holes; therefore no in-
structions on this point are mnecessary
here.

To mount wooden block variometers,
it is best to fasten them by means of
wood screws up from the bottom of
the basehoard instead of from the panel,
as the latter sometimes results in warp-
ing or bending of the panel—especially
in the case of hard rubber.

OW TO CONNECT LEAD WIRES

When connecting  lead wires  from
coupler taps to contact points it is pref-
erable to solder them at both ends. A
heavy wire should be used such as No.
16 or 14 B. & S. gauge. “Spaghetti”
is to Dbe avoided on these leads as it
tends to increase the distributed capacity,
which is undesirable.  \When buving a
variocoupler or other tapped inductance,
see that the taps are rigid and not likely
to loosen the turns when connecting the
leads.

TIOW TO IANDLE TIIE WIRES
It is a good scheme, when building
any kind of a set, to bring out the leads,
antenna, ground, “A” and “B” batteries
and other parts at the rear of the cabinet.
Use a strip of bakelite or other insulat-
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ing material one inch wide and of the
right length for the number of binding
posts. The posts should be spaced one
mch apart, and an additional hole should
be drilled on each end of the strip, about
g of an inch from the end for the
mounting screws.  Mount the strip on
the back of the basboard near the back.
Use long wood screws with a thick nut
or several washers to raise it about 15
inch, so that the binding post screws
will not touch the wooden base.  (See
the accompanving diagram.)

HOW TO CUT HOLES FOR SCREENS

The wuse of bezels or screens in
vacuum-tube sets 1s becoming  popular,
but these items are ol little value with
sets that use the drv-cell tubes, as the
filament is barelv visible even upon close
examination. But 1f screens are to be
used, a special tool can be obtained from
vour dealer which cuts a neat round
hole. Lacking this, a good method (but
one which takes much more time and
labor), 1s to draw the circle on the panel
or template (the sheet of paper described
before) and take a sharp drill, making
a series of holes close together around
this circle, taking care not to let the
holes go outside of the circumference.
When this has been done, a sharp-
pomted knife mav be used to cut out
the section.  Then, with a half-round
file of the proper size, smooth out the
hole, taking precautions not to exceed
the required size. MNake it just large
enough so that the bezel will fit snugly.
If vou do accidently make the hole a
trifle large, a few drops of solder around
the inside edge of the bezel will hold
it in the panel

Concerning the use of tin or copper
foil on the back of the panel to reduce
body effect, I must state that I have
had very poor results with it, using a

standard, three-circuit tuner. It does
help the body-etfect problem to some ex-
tent, but I find that it also reduces the
signal strength slightly, due probably
to absorption of current from the ap-
paratus.

POINTERS ON SHORT LEADS

Much has been said and written about
the necessity for short connections, but
some of the first radio sets of fans I
have seen, look like one of those tropical
banvan trees whose structure may be
represented by taking 1 close up of a
piece of steel woel. Keep in mind that
the shortest distance between two points
1s a straight line, and unnecessary kinks
and Dbends should be avoided.  The lead
from the grid-leak and condenser to the
socket should Dbe just as short as it is
possible to make 1t; if possible, the grid
condenser should be attached directly to
the grid post of the socket. The lead
from the other side ot the grid-leak and
condenser should also be short.  How-
ever, do not sacrifice efficiency by crowd-
g the instruments so as to obtain short
leads. A lirttle study before undertak-
mg to build a set, as to the best location
for the apparatus without sacrificing
neatness, 1s to be recommended. Do not
make too sharp bends in wires; it is
both electrically and mechanically wrong.
Use vour hands for this, avoiding pliers
except to straighten the wire.

A NOVEL SCHEME FOR MAKING TAPPED
COILS

Instead of making a loop and twist-
ing the wire where a tap 1s required,
get some “O.K.” paper fasteners, and
after removing the insulation from the
wire, slip one of these fasteners over it.
When the coil is completely wound, flow
a little solder over the wire and fastener
with a hot soldering iron. Be sure to
use rosin as a flux.

Do vou know how to get the maximum service out of your storage “A”
batteries? Most broadcast listeners do mnot. POPULAR Kapio for next
month will tell you.
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THE PANEL ARRANGEMENT OF THE CRYSTAL RECEIVER

The antenna and ground binding posts are on the left side of the panel ncar the

top. The sct is tuned by the switch at the lower left side of the pancl, which

changes the wavelength range and the dial in the center which adjusts the wvariom-

eter. The phones are connected to the binding posts at the right of the panel.

Sensitive spots on the crystal are found by means of the knob projecting from the
crystal mounting at the lower right.

Simple “How-to-Build”

Articles for Beginners

No. 3

How to build an efficient crystal receiver
By LAURENCE M. COCKADAY
CosT oF Parts: Not more than $10.00

APPROXIMATE RANGE: 15 miles

Here Are THE ITEMS You WiLL NEED—

Al, A2 and A3—Dubilier mica fixed con-
densers, .0001 mfd., .00025 mifd. and
.0005 mid., respectively;

B—switch lever and knob;

Cl, C2 and C3—switch points:
D—Sickles diamond-weave variometer;
E—Pacent No. 30 crystal detector;
F—composition panel, 7 by 12 inches;
G—baseboard, 12 by 7 inches.

HE third receiving set of this series

is a crystal receiver that employs

a variometer of efficient design for tun-

ing, in conjunction with three fixed con-

densers in order to cover the broadcast
wavelengths.

This set was built in the PopuLar

Rapio LL.ABorATORY with the express pur-

pose of submitting to the beginner a re-

ceiver that will give satisfactory results
on local broadcasting at the lowest outlay
from an expense point of view.

The set is extremely easy to construct
and to operate.

Take this magazine to a dealer and
ask him to give you the list of parts that
are included at the head of this article.
Then take the parts home and set up the
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panel as shown in the diagram and the
two pictures and mount the mstruments
as also shown.

Next, wire up the instruments as indi-
cated 1 the picture diagram. You can't
make a nustake; all the connections are
clear, and the instruments are marked as
they appear in the diagram and in the list
of parts.

When vou have fnished wiring up, all
vou have 1o do 1s 1o connect the head-
phones, the antenna and ground (o the
scl. .

he antenna and  ground  connections
should be conneeted to binding posts No.
I amd No. 20 The telephones should he
connected to the posts No. 3 and No. 4.

\ 100 to 150-Toot single-wire antenna
will he suitable.

To tune the set. place the switeh lever
Boon the switeh point C3 and rotate the

f'/\

dial of the variometer D, at the same
time adjusting the crystal detector L.
When you finally hear a station, tune in
with the variometer and. when you have
that instrument tuned in loudest, make
a better adjustment of the crystal.

Al you have to do after that is to tune
with the variometer and the switch lever
B.

You will find that you will be able to
tune i all the local stations with remarlk-
able clarity and with plenty of signal
strength for  working several pairs of
headphones.

Of course, there are no batteries used
and mo upkeep cost except for replacing
the crystal in the detector when it Dbe-
comes worn out.  This will be once in
about every three or four months.

Proper care of the crystal is an im-
portant item i crystal sets., Do not
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THE “PICTURE DIAGRAM” OF THE HOOK-UP
A glance at the above illustration will convince even the novice that this radio re-
cewer is casily wired. In this form of diagram the instruments are shown in pic-
fwre form and the connecting wirves are drawn i, in the Exactr MANNER THAT
Tury Saourp Go 1x THE SEv. The terminals are plainly shown and the instruments
are marked with designating letters that veappear in the text and the list of parts.
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SIMPLE HOW-TO-RUILD ARTICLES FOR BEGINNER

place the hare nngers n ntact wiil ! !
the sensiuve =ur 1ol rv-tal ‘ !

the shight film of perspirauon which i a will |
be left on the surface cuts down 1

General : C
THE DEATH STPUGGLE IN THE FOREST—AS PLAYED
BEFORE THE MICH {0

lef radio drama is developing a new art of ‘ 1
listeners’ imaginatios [n this scene from '/ | oth lao " !
rved as dead leav t ap-st d a i
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How Sound Waves Are Used | l.-

for Locating Submarine Faults

and LEarth Cracks That Lead
to Disturbances

Ule ship’s apparatus projects a powerful wase of sound
arvows. Mhen the sound wave reaches the bottom,

-, “:'_ . /‘t"‘:;. .
f«w‘//”‘%ﬁ

b‘v.

d downward, as shown by the
it as reflected upward to the

ship auain. The lewgth of time required for the round trip of the, sound wave is
measwred with greaf accuracy and. as the speed of sound in woater is known, it is
possible to calculate the exact depth of the water.
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WILL THE SONIC

DEPTH FINDER HELP

Foretell Earthquakesr

How a remarkable field of exploration is being opened
up by a newly developed instrument which employs
radio apparatus, radio science and radio technique

By CARL IL

WO destrovers of the United States
Navy recently made a complete
depth chart of the ocean off the coast
of California, from San IFrancisco to
the Mexican Boundary, in 35 days.
Submerged mountains and vallevs, rifts
and plains were surveyed over an area
of 34,000 square miles. The submarine
topography of this region, one of the
most important in the world to the
geologist, was laid bare almost as though
some mighty giant had sucked up all the
water and let us sec with our own
eves what it was that lav down below.
To have made this map according to
the old-fashioned methods of the sound-
ing lead and line would have taken
more than half the lifetime of the men

BUTMAN

on the two destrovers. Yet it was all
complete in the brief space of five
weeks ; truly a remarkable achievement!

The thing that made this achievement
possible was the new sonic depth finder
perfected by the United States Navy.
A wave of sound is sent downward
through the water at a given instant.
When this sound wave reaches the hot-
tom of the sca it is reflected upward
agdin toward the surface. The instant
of its arrival at the surface 1s de-
termined.

It is possible, then, to calculate the
time needed for the sound to make the
complete round trip. And knowing the
velocity of the sound in water, it is
a simple matter to compute the depth of
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the sea at that particular place. Read-
ings can be taken every few minutes
from a vessel that continues in motion.
Thousands of soundings can be made
now where the older methods permitted
only one.  The bottom of the sea can
be charted much more accurately than
ever before and at a fraction of the
cost.

It 1s probable that this remarkable
new method would never have bheen
developed had it not heen for radio.
Radio has brought us a tremendously
increased knowledge of vibrations of all
kinds, including the vibrations of sound.
[Furthermore, it is radio that has given
us rehiable sound generators in the form
of vacuum-tube oscillators working at
audio frequencies.  Radio devices serve
also to detect the echoed sounds and to
amplify them; these, too, being accom-
phshments that would have been bevond
the resources of physics a few short
vears ago.

On the recent survevs in California
and on previous survevs with the sonic
depth finder, it was the radio officers
of the ships who conducted the work.
Allin all, although the new method in-
volves sound waves instead of radio
waves, it is to be reckoned, really, as
one of the achievements of radio science.

The recent depth survevs off the Cali-
fornia coast derive especial importance
from the fact that this is the part of
the world where the geologists are most
actively engaged in the study of earth-
(uakes.  Many parts of the world have
more carthquakes than California but
more is known of the geology of Cali-
fornia than of anv similar area else-
where.  Tor more than three vears a
group of scientists working under the
inspiration of the Carnegie Institution
have Deen studyving very carefully each
tiny earth quiver that occurs in all the
California region.  Thev have been
studying, too, the visible signs of faults
and earth cracks on the surface of Cali-
fornia and of adjoining states,

Some day it will be possible, they feel

www.americanradiohistorv.com
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sure, to determine the exact nature and
cause of earthquakes; perhaps to pre-
dict them; at least, to fix upon those
particular parts of the country where
the danger of destructive earth move-
ments is greatest and those areas where
this danger is least.

The successful conclusion of such
studies would be important not only to
California but to the world., The earth-
quake remains one of those great nat-
ural forces which man can neither
control, predict nor escape. So far,
earthquakes are among the failurcs of
protective science, And the scientists
are determined not to fail always.

But the studies that have been going
on so assiduously in California have had
to stop at the tide line. The great
earthrift or “fault” that was responsible
for the San Francisco earthquake runs
off into the ocean and is lost to observa-
tion.  Not even the most daring geol-
ogist would contemplate diving down a
mile or so into the water in order to
see what had become of it.

It was quite possible that the key to
all the crustal creeps and fault slips and
other earth movements that have been
observed in California lay in some fea-
ture of the earth’s surface hidden off
there under the sea.

That is why the scientists of the
Carnegie Institution asked the Navy De-
partment to make the survey with the
sonic depth finder, Thev wanted to
know just what did lie off in those
uncharted 34,000 square miles that
bordered the visible coast. It might
have been worth while to get this in-
formation even had it required the two
vessels for half a lifetime, as it would
have done on the older methods. But
as it is, thanks to sound waves—and
to radio—it was done in not much over
a month.

The lines of soundings run by the
two destrovers formed a gigantic grid-
iron with its bars about ten miles apart,
Along these lines individual soundings
were made every mile or so out to
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WHERE THE MICROPHONES ARE LOCATED

In this “blister” on the ship's side, below the water line, are the microphones that
recelve the sound waves as they return from the sea bottom.

the 2,000-fathom line, corresponding to
a depth of 12,000 feet or nearly two
miles, The positions of the destroyers
for each sounding were checked by
radio-compass Dbearings obtained from
stations on the coast.

The result is that the sea bottom of
this area i1s now charted with an ac-
curacy never before approached except
in shallow waters close to the shore.
It is most unlikely that any mountain,
valley or other earth feature important
to the geologists has escaped the closely
spaced net that the sonic depth finders

have spread over such a large areca.

When all the ocean bhottoms of the
world have been charted with the com-
pleteness of this California area a new
method will be available to ship cap-
tains for the determination of position
at sea. By taking soundings at inter-
vals and comparing the results with sub-
marine maps prepared Dbeforehand, it
will be possible to locate a ship’s posi-
tion almost as accurately, it is believed,
as a land surveyor locates himself by
a map ashore. Such surveys, submarine
charts and the employment of the depth
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finder will be of especial importance in
mapping the great ocean trade routes of
the world. .

To Dr. Harvey C. Tlayes, a technical
attache of the Naval Lxperimental Sta-
tion at  Bellevue, near  \Washington,
D. €., belongs the credit for having de-
veloped  the  sonic depth finder.  The
first practical test of the invention was
made a vear ago last June, when the
U. 5. Destrover, Stezvart, ran a line of
soundings across  the  Atlantic Ocean
from Newport, R, 1., to Gibraltar.

Dr. Flaves was aboard during this
trip and supervised the soundings made,
the results constituting the first accurate
cross section of the Atlantic Ocean ever

obtained. It was demonstrated on this
cruise  that  soundings could he taken

minute  without sacrifice of ac-
curacy, even in the deepest water.

The chief  technical difficuity in de-
veloping the depth finder was the exact
measurement of the time that elapsed
between the mstant of sending the sig-
nal and the instant of receiving the
ccho from the sea bottom. [Initial ex-
periments with a stop watch proved too
maccurate and an automatic relay later
developed was scarcelv more  satisfac-
torv.  The problem was solved, finally,
by comparing the interval between the
sound and its echo with the known
mterval Dhetween two sound  signals as
produced on the ship.

The sound is produced by a high-
power, vibratorv sound transmitter, such
as is much used already in submarine
signalling.  The signals sent out by this
arc timed by a friction gearing, so that
the interval between two signals can be
varied accurately.  One disk of the fric-
tion gear rotates at a constant slow
speed ; the other disk touches this at a
variable distance from the center of the
first one. By changing this distance the
speed of rotation of the second disk can
be controlled at will.  Attached to this
second disk are the contacts that actuate
the sound transmitter and send out the
signals,

every

Let us assume, now, that a vessel
equipped  with the sonic apparatus is
stecaming over a bottom 2,400 feet (400
fathoms) deep. The two disks are set in
motion and the position of the second
one 1s adjusted so that sound signals are
sent out at intervals of exactly one and
one-half scconds. ;

The operator wears a pair of tele-
phones like an ordinary head set, except
that only one of his telephones is con-
nected to  the sensitive sound receiver
located on the side of the ship under
the water line.  The other telephone is
coupled inductively to the sound trans-
nutter.

The first sound impulse sent out is
heard instantly by the operator in the
telephone that is coupled to the trans-
mitter. At the same time the sound
wave 1s discharged toward the hottom.
The depth bheing 2400 feet and the
velocity of sound in water being approxi-
mately 4,800 feet a second, this sound
mpulse will be back at the receiver and
audible to the operator in his other tele-
phone after an interval of one second.
One half second later the next sound
mpulse will Dhe audible to him in the
telephone  connected  with  the trans-
mitter.

The operator recognizes, of course,
that these two impulses, one in his left
ear, the other in his right car, do not
coincide.  Accordingly he changes the
speed of the second revolving disk bit
by bit until he does hear the two im-
pulses at exactly the same instant. Then
he knows that the time interval between
the successive impulses as sent out by
the revolving disk is exactly the same
as the time necessary for one impulse
to go to the bottom and come back again.
In the case described (the hottom being
at 2,400 feet) this time will be just one
second.

As the ship passes over bottom of dif-
ferent depth the operator alters the
speed of the rotating disk just enough to
keep the transmitted sound impulse and
the received impulse in synchronism.
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WHERE THE SOUND WAVES ARE

mitling apparatis.

At the left, is the sound-producing wibrator.

DEPTH FINDER FORETELL EARTHQUAKES? 475

PRODUCED
The switchihoard at the vight is the control panel for the sound-producing and trans-

The hoitom of this

fits against o hole in the ship’s bottom so that the diaphragm is in contact with
the water.

The time interval between the trans-
mitted 1mpulses 1s then just equal, at
all times, to the time of travel of one
impulse to the bottom and back again.

This asstimes, of course, that the
velocity of sound in water 1s always the
same, which is not quite true.  This
velocity varies a little with the salinity
of the water and with 1ts temperature.
It will he necessarv in accurate work
to determine these characteristics of the
water at the time when the soundings
are taken and to make a proper cor-

rection in the final and complete record.

[n shallow water, as at the approaches
to harbors and wherever the water is
less than about 250 feet deep, the navy
uses what is called the “angle” method
of sonic depth finding. A sound trans-
mitter is fixed to the ship’s bottom nearly
amidships.  Two lines, each of twelve
receiving microphones are then attached
to the ship's bottom; one line well aft,
the other one well forward. The angle
made bv the returning sound with the
vertical line of its downward projection
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Is determined by these microphones and
from this the depth is deduced,
The  microphonic  receivers
this method and also in the
method  emploved  for greater  depths,
must have directional properties. The
details of the design have not been dis-
closed by the naval authorities but it is
nnderstood that Dr. ITaves. who owns
the commercial rights on the apparatus,
is about to make a form of it available

for use by general shipping.

At present. twelve wiar vessels of the
navy have bheen equipped with the sonic
apparatus, including two battleships, the
West Virginia and the Colorado. The
mine-layer Aroostook also possesses the
equipment, as well as sceveral vessels of
the U. S. Coast Guard.

It s Dbelieved, indeed, that the sonic
principle  will prove valuable to these
latter vessels 1 their ice patrol of the
North Atlantic.  The echo of the sound
signal will come back horizontally as well
as vertically if there 1s a wall of ice or
any other solid substance to reflect it.
It 1s probable, therefore, that icebergs
can be discovered in this way cven he-
fore they are visible.

One of the most curious uses proposcd
for the sonic depth finder is in locating
oil in the Gulf of Mexico. Oil opera-
tors have asked the Navy Department
to make a depth survey of that region
for the purpose of studving the sur-
roundings of certain “oil spots” that are
believed to indicate submarine seepages
of ol that are perhaps recoverable by
drilling.

used In
timing

POPULAR RADIO

But the most direct and doubtless
the most valuable use of the sonic ap-
paratus 1s as an aid to navigation. The
commander of the cruiser Detroit said
recently that he would rather have a
sonic depth finder operating on his ship
than any other navigation instrument,
not even excepting the gyro compass
or the radio direction finder. 1t is freely
predicted by mnaval officers that  very
shortly the use of the sonic depth finder
will be as general on commercial steam-
ships as the radio is today.

The cost at present is about $12.000,
which nigkes it almost prohibitive for
any but survey ships, vessels of war
and the largest liners.  But there is
small doubt that the prospect of wide
commercial use will stimulate both the
mprovement of the apparatus and its
eventual manufacture at a much lower
cost.

And finallv the sonic depth finder is
likely to take to the air. It will bhe
remembered that a number of the dis-
asters that have happened to lighter-
than-air craft of the Zeppelin tvpe have
occurred because the commander did not
know accurately the height of his vessel
above the land or the sea.

The sonic depth finder will work in
the air, say its inventors, as well as it
does in water, but its present form is
far too heavy for installation on air-
ships.  The naval laboratories are now
working, it is announced, on a modi-
fied form of it which will he tried out
aboard the navy’s great air cruiser, the
Shenandoah.

Will Radio Haul Our Trains?

“YEs” answer the scientists. Indeed, there is no more
interesting speculation as to the future practical applica-
tions of radio than in the essentially  practical uses in
the field of industry and commerce. How this may come
about will be told in a coming issue of Popurar Rabio,
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THE ORIGINAL ARMSTRONG SUPERHETERODYNE

Froorr 1

The inventor himself constructed this receiver i the Paris research

laboratory of the Signal Corps during the summer of 1918. [t is considerably larger
than the newwe model now used in aircraft.

The New Type of Superheterodyne

A “fool-proof” receiver of an advanced design

that operates on new principles which have

been developed by the scientists of the Signal
Corps

By CAPT. PAUL S.

O broadcast listeners  everywhere

the United States Army has just
contributed a superheterodyne  receiv-
ing set that is not only a marvel in
size, weight and efficiency hut also that
has led directly to the discovery of
some entirely new  principles that will
vastly improve radio reception,

The increasing interest in the super-
heterodvine  type  of  receiving  circuit
since it was first developed makes  this
record of its development (it was de-
signed for airplane service) an interest-
ing one for the experimenter as well
as for the constructor who wants to
know how the circuits function; it is
of further importance because the ont-
come of the work of the Signal Corps
of the army has produced a highly
efficient  tvpe of transformer and a
radical improvement in the circuit that

EDWARDS, U.S.A.

The original superheterodyne was con-
ceived and built in the Signal Corps
laboratory in Paris during the summer
of 1918 Dby Major Edwin I Arm-
Associated  with  Major Arm-
strong  was Jackson H.  Pressley, a
voung radio engineer who has continued
the superheterodyne  development  for
the Signal Corps, as Chiel Engineer of
the Radio Laboratories at Camp Alfred
Vail, N J.

[Figures

strong.

1 and 2 show the original
Armstrong superheterodyne.  This carly
model used the Signal Corps  VT-1
tubes and an elaborately tuned group of
air-core intermediate-stage transformers.
The latest design of army superhetero-
dyne is the culmination of three years
of persistent research and test.  Several
models  have Dbeen  constructed  during
this period in an effort to provide for

prevents  radiation and  makes it ap- the Air Service an instrument which

plicable to general radio broadcast re- would meet every condition of that

ception most exacting service.  The develop-
477
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nient cost has been tremendous and will
p-ubably exceed the cost of the initial
number  of  istruments  required  for
peace-time  purpeses.  Considering  that
this development  has  been  practically
continuous since the war and has pre-
ceded all  commercial designs of the
superheterodyne, none of which are
adaptable for military service in the air
or on the ground, the cost has not been
unwarranted.  The solution of the prob-
lem, however, has given to the army a
receiver which may be manufactured in
huge quantities during an enmergency,
at a small umt cost.

Fhere is a wide ditference in the re-
quirements  of the broadeast receiving
set, which is opcrated in the quiet of
the home and receives its signals from
a powertul, fhixed-schedule station, and
an army aircraft receiver,

The army  receiver is operated  in
planes that travel at territic speeds and
that are subjecied to the vibration and
noise of huge twelve-cvlinder engines.
It must be tuned and adjusted while
the pilot or observer is performing his
many other duties of the air. Here are
a few of the incidental experiences of
this new member of the army's radio
family :

Two pursuit planes, traveling at a
speed of more than one hundred and
seventv-five mules an hour have a tele-

phone transmitting equipment of only
five watts output, intercommunicated
by telephone at distances of more than
ten miles while doing loops, tail spins,
nose dives and other combat maneuvers.
The big Barling bomber cruised all over
the middle west and enjoved excellent
reception from a small, portable, eround
transmitter of nfty watts output through
the noise and interference of her six
roaring engines which had one hundred
and forty-four spark plugs creating a
veritable Darrage of static.  Innumer-
able flichts have Deen made in planes
equipped with Liberty engines at  dis-
tances of more than one hundred mnijles
from their base, and perfect reception
has been mamrained.  The small army
transmitting scts send out a signal of
one-tenth of the power of the average
Class B Dbroadcasting  station.

The army mstrument is divided into
several umts in order that every inch
of available space in the planes mayv be
utthzed.  The pursuit plane has a min-
mum of space and the machine gun is
the most Important instrument of use.
The radio is operated from the litile
tuner shown m Figure 3, and its asso-
clated units are hung in the tail, under
the seat, or the most convenient out of
the way place.  The sets on observation
and bomber planes also require remote
control. In the latter the radio system

THE INSIDE VIEW OF THE ORIGINAL RECEIVER
Ficure 2: Note the individual condensers with fived adiustment for tuning the

large, air-core intermediate transformners.

Coupling in these transformers was

changed by moving the coils along the bakelite supporting rod.
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U. S. Army Air Scrvice
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THIS EQUIPMENT ENABLES FLYER TO LISTEN IN WIHILE
THIE MOTORS ROAR

This obscrver and his pilot are properly cquipped [or radio work.
the helmet and the wicrophones are specially desigued

are buill into the inside of

The headsets

to crclude the wind and niolor noiscs.

forms a part of an elaborate conmunica-
tion system within the plane in order
that the five or more members of the
crew may converse with one another.

Principles Embodied in the New Receiving
Circuit

The antenna circnit is tuned to the incoming
signal.  Looscly coupled with the antenna cir-
cuit is an oscillator or separate heterodyne
circuit, the frequency of which is adjusted to
ohtain the desired frequency beat note with the
signal frequency.  This beat note is not an
audio frequency such as is obtained wheu a
CW telegraph signal is heterodyned. Tnstead,
a super-audio-frequency of approximately 50
kilocycles is used. This frequency is selected
as permitting the design of an efficient radio-
frequency amplifier. The amplifier, operating
on a hixed frequency, is far more efficient than
any amplifier which could be designed to am-
plifv, directly, the high signal-wave-frequen-
cies and covering a wide wave-frequency band.

The latter also would he more critical and
would requive a potentiometer or other means
for controlling oscillations set up in the am-
plifier.  The intermediate-frequency amplifier
is made sharply resonant, which provides the
oreat selectivity obtaied.

The signal frequency and the heterodyne
frequency are combined to provide a beat note
corresponding to their difference in frequency,
or approximately fifty kilocycles. However,
all the Signal Corps lias done so far is to
modulate the signal frequency at the rate of
filty kilocyvcles. This latter frequency is not
available to the radio-frequency amplifier until
the modulated wave is rectified, in the same
wav in which ordinary audio-frequency s not
available in an ordinary radio receiver until
the wave frequency has been passed through
the detector tube.  Accordingly, the voltage
due to the combined currents set np across the
antenna-tuning inductance is impressed upon
a detector tube.

The frequency obtained by this rectifving
operation is then connected to the in-put of a
three-stage radio-frequency amplifier.  Three
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iron-core radio-frequency transformers  and
one special  radio-frequency  transformer are
used - the radio-frequency amplifier.  The
special transformer controls the resonant fre-
quency of the amplifier.  The frequency car-
ried through the amplifier consists of the fifty-
kilocycle radio frequency and the audio-fre-
quencey modulation due to telephone or tone
telegraph provided at the radio transmitter
which has persisted through all the transfor-
mations so far.

In order to obtain the audio frequency it is
necessary to again rectify the signal, so the
output of the radio-frequency amplifier con-
nects to a second detector tube.  This recov-
ers the audio (voice or tone) modulation
which is then passed through cither one or
two stages ol audio-irequency amplification as
desived, in order to secure suflicient volume to
enable the signal to he heard above the wind
and engine noises i the airplane.

Fairly Joud signals are usually required in
the air in order to be audible above the engine
and the wind noises not entirely excluded by
the receiver helmet, as well as the static and
other interference that is picked up by the
sensitive receiving  equipment.  The receiving
equipment is sclective enough to eliminate most
of the interierence from radio sets that oper-
ate on other wave frequencies,

As the receving equipment does not provide
m any way for an audio-frequency beat note
with the signal it is impossible to receive CW
telegraph signals.  The heterodyne calibration
does not show the irequency of the oscillator

S ANTERMA TONING
i
L A

POPULAR RADIO

but it does indicate the proper heterodyne ad-
justment to receive a signal of the wave fre-
quency indicated on the heterodyne scale. The
actual heterodyne frequency is approximately
fifty kilocycles lower than the reading,

The Receiving Tuner

The antenna circuit consists of a variable
air condenser and variometer that are con-
nected on the same shaft, so as to turn to-
gether. The tuner rotary switch automatically
connects the variable inductance and capacity
in series for high wave frequencies, and in
parallel for lower wave frequencies. The het-
terodyne oscillator circuit includes a fixed in-
ductance and variable air condenser in the gnd
circmt.  The fixed inductance has a tap used
for the higher frequency scale, counected auto-
matically by the heterodyne rotary switeh. The
grid circuit includes a grid-leak and condenser
so that the radio-frequency oscillations build
up a steady negative grid bias to reduce the
oscillator plate current. The filament current
is limited by means of a fixed resistance in
serics with the rheostat which controls all the
receiving tubes together.  The plate and fila-
ment supply Tor the oscillator is obtained from
the amplifier by means of the four-point socket
connection.

Radio-audio-frequency Amplifier

The  radio-audio-frequency amplifier s
shown in Figure 4. The first tube on the right
is a detector tube and has the usual grid-leak

KILDCTOLES ~ &
Wiy,
\7sd "

NULTIPEY BY 160

THE TUNING UNIT OF THE NEW SUPERHETERODYNE

Freure 3: On the left is the knob which ad

the control for the heterodyne oscillator.

Justs the wavelength and on the r_ight s
Notice that the instruments are calibrated

to read in kilocycles instead of wavelength.
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THE NEW SUPERHETERODYNE AMPLIFIER
Ficure 4: The tubes are arranged in @ row on the shelf and the iron-core interme-

diate-frequency transformers are fastened to the lower side of the shelf.

The two

andio-frequency transformers are located in the lower left end of the panel.

and condeuser in the grid circuit. The detec-
tor plate circuit is coupled to the first inter-
mediate-frequency-amplifier tube by means of
iron-core radio-frequency transformer. The
detector plate circuit also includes a 0.5 meg-
ohm resistance to reduce the plate current to
the proper value for a detector tube. The
coupling between the_ third and fourth tubes is
by means of a special radio-frequency trans-
former which forms a highly selective circuit.
The fifth and sixth tubes (audio amplifier and
detector, respectively) are interchanged on the
tube shelf from the usual order, so as to make
the filament wiring more convenient, which is
arranged to provide the proper grid-biasing
potentials. The fourth tube then has its radio-
frequency output connected to the sixth tube,
which is a detector tube. )

The detector-tube plate circuit ‘includes the
primary of an audio-frequency amplifying
transformer, with a condenser across the wind-
ing to prevent the audio amplifier from howl-
ing. The detector tube is connected by means
of the transformer to the fifth tube, which is
used as an audio amplifier.

Jacks are provided in the plate circuits of
the two audio-amplifier tubes so that cither one
or two stages of audio can be used as desired.
A 10,000 m.m.f. condenser provides a by-pass
from the common plate-circuit bus to the fila-
ment, reducing the undesired coupling arising
from the use of a common plate battery and
leads. The filament circuits are arranged in
a series grouping so as to utilize the voltage

drop across successive tubes to provide suit-
able negative grid-biasing voltage for the am-
plifier tubes, thereby eliminating the necessity
for a “C” battery.

The constants of the circuit are omitted
from this article for several rcasons. They
would be of small interest to the prospective
builder of a superheterodyne mainly becanse
the wavelength band of the set is far in excess
of the present broadcast band. The construc-
tion, while simple, would not be economical 1f
a single model is made. The set would not
lend itself to broadcast use due to the fact that
the oscillator would probably create objection-
able interference with neighboring sets. This
latter condition does mnot seriously matter
among airplanes.

Mr. Pressley, Chief Engincer of the Radio
Laboratories, has built an experimental model
of a superheterodyne set which has an entirely
novel non-radiating circuit, uses one less tube
and does not use the second-harmonic princi-
ple. It is marvelous for its easc of operation
and tremendous amplification. The set has so
much amplification with two stages of audio
that the UV-20l-a tube in the second stage
will not handle the output when fully tuned
in on a local station. This experimental sct
uses the same intermediate transformer as is
used in the aircraft receiver. A small loop is
used for the antenna. This experimental
model has been tested in the Porurar Ranio
LanoraTorIES recently; at the insistence of the
technical staff and with the permission of Mr.
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HERE 1S THE ORDINAKY HOOK-UP

Firoere 5 This is the wsnal oscilluting circutt with tickler coil feed-buck. The cur-

rent pfloies as shoan at |

Another circuit connccted to any point on the coil il

affect the frequency of oscillation.

Presslev, the inventor of the new circuit, a
complete "How-to-build” article on the set will
be given in the next (December) number of
this magazine. This article will give a com-
Dlete description of construction and a list of
parts that will be commercially procurable.

A brief description of this new Pressley
systent 1s given as follows:

In Figure 5 is shown a simple oscillating
circait with tickler-coil feed-back. The cur-
rent Hows as shown at I

In Figure 6 is shown a simple oscillating
carcmt with tickler-coil feed-back except that
C has been replaced by the 1wo equal condens-
ers (2 and C3. It should be noted that the

same current as shown at I (oscillating) flows
through the coil and condensers.

The volitage berween points ¢ and b equal
volts across C2 plus the voliage across (3.
Also the voltage across C2 equals the voliage
across (3 since €2 1s equal to €3 and the same
current flows through both condensers. ‘This
meanus that the voltage between grid und filu-
ment is one hali the voltage between points a
and b. But since the voltage between points «
and b is also the voltage across the coil, 1f this
coil is tapped at its center, the voltage hetween
the tap Y and the grid will be one hali the
voltage across the coil or one half the volt-
age across the two condensers.

i
[ ’
ouTPUT

HOW A TUBL IS SAVED AND RADIATION ELIMINATED

FIGURE 6 In this arrangement

: » the oscillating current still flows as shown at I, but
the point X between condensers C2 and C3

(which are of equal capacity) and the

point Y (at the center of the coil) are at the same potential. Another circuit con-

nected across X and Y would not affect the

circutt shoun (in frequency or current

Strength).
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—c, l LOOP CURRENT

HOW THE NEW CIRCUIT IS TUNED
Ficure 7: This drawing shows how the loop is attached to the circuit in Figure 6,

at points X and Y.
oscillator.

Condenser C4 tunes the loop and condenser (3 adjusts the
The current from the oscillator cannot affect the loop tuning curcint con-

nected across points X and Y.

a is a common junction for coil and con-
denser.

b is a common junction for coil and con-
denser.

With respect to point a (the grid) point X
has been shown to be at half the potential as
point b,

With respect to point a (the grid), point Y
has been shown to be at half the potential as
point b.

Therefore, points X and Y are at same po-
tential and if these two points are connected
together either by a short-circuit, or through
a tuned circuit, no current will flow, which
means that there is no coupling between the
two circuits. Also connecting points X and
Y to another circuit will in no way affect the
oscillation circuit (frequency or current
strength).

It is between points X and Y of the oscil-
lating circuit that the loop or antenna circuit
is connected as shown in Figure 7

The loop current as shown by the lines with
arrows divides cqually in the oscillation coil
and the condensers C2 and C3, one half going
through C2 and one half going through CJ.
The current going through C2 gives rise to a
voltage between the grid and filament which
is detected and then amplified by the interme-
diate-frequency amplifier. It might seem that
half the power is lost through this division of
current but this is not true.

To obtain a large frequency band for tuning,
C2 and C3, which are fixed, should be quite
small.

Then CS can be used to tune the oscillator
and C4 the loop.

By a similar reasoning process as above it
will be seen that the loop current will not flow
into condenser C5, for the loop points A and
B are at the same potential.

Consequently we have two circuits complete-
ly independent of each other which operate
with the same vacuum tube.

How to Build the New Superheterodyne Receiver

In Porurar Rapio for December—out Nowvember 20th—uwill be
published a complete description of this new and extraordinarily

efficient set, together with full constructional details.

The arti-

cle has been prepared exclusively for this magazine by Capt. Paul
S. Edwards, one of the radio cxperts of the Signal Corps, U. S.
A., under whose direction this new receiver was developed.

P

www.americanradiohistorv.com


www.americanradiohistory.com

A NOVLEL WAY TO [LEARN TIIE

CODE

The average man can get a prelly

good working knowledge of the

code by studying one half hour a

day for thivty days. Iithin that

time he can learn to transmit and

recerve al the rate of fifteen words
a minnle—

Here is a short cut that enabled

one man to receive cighteen words
a minute with only twenty hours

of study

By HARRISON 11 BROWN

5 the radio code is received by way
A of the ears, it is obvious that the
proper way to learn it is by sound and
not by sight.

The best miethod of learning the code
is to have an expert send cach letter
over and over again until the heginner
knows that letter by sound without stop-
ping to think that it is made up of just
so many dots and dashes,

Most radio fans are not so fortunate
as to have an expert operator at their
command to teach them the code,

[Mere 1s a novel way to learn the code
that will give the proper swing to the
letters. By this method you can prac-
tice. when vou are walking to the office
or on the stroll after lunch. If vou
recitc a code letter according to this
system for every step vou take on even
one long afternoon walk, vou will get a
good working knowledoe of the code.

To begin with, the number and relation

484

of the dots and dashes that make up
cach letter of the code alphabet should
be memorized until you can give the
code equivalent of any letter without
looking at the paper. Be sure to con-
sider the dots and dashes as combinations
of the words “dit” and “dah” rather
than as so many periods and dashes.

In general, consider one step equal
to a dash, three dots or a space,

Thus, Tetter B would be dah-dit-dit-dit
with the dali Tong enough to last for
one step and the three dits following
cvenly during the next step.

There are exceptions, of course, but
the chart shows how to time the dots
and dashes with your steps.

Remember always to leave a space
one step long between letters. And when
you get to the point where vou-are mak-
ing words and sentences. leave a two-
step space hetween words.

Try it!
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A NOVEL WAY TO LEARN THE CODE 185
LETTER| T OO S Cp gy
A D17~ DAH
B DA~ \oir-oiT-oim]
C oan-oir- | pAR-OIT
D oan- | oot
= D17
F DIr-oiT- | DAR-DIT
G Darn- | oAm-oIT
H DITDITOITDIT
I oI DIT
J DIT-DAK-|  DAH- pAH
K par-oir- | pAA
L DIT-DAN-| DiT-DIT |
M DAH- DAH
N DAH-DIT
0 DAH - DAH- DAH
P DIT-DAK-| DAH-DIT
- Q DAK- DAH- | DIT-DAH
L DIT-DAH-|  OIT
) DIT-DIT-DIT
7 DAH
U orr-oir- | oAR
4 DITOIT-OIT|  DAH
W piT-DAH- | DAK
X | 2an |oror| o
Y Dan- | orroan-| o0AH
Z DAH- DAH- | oir-oir
The even swing of march time forces you to recite the code

letters properly.

www.americanradiohistorv.com
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THEE ELECTRICAL WIRING DIAGRAM FOR THE RECEIVER
Ficvwe Lo This includes all the connections for the various mstruments and parts
that go to make wp the completed receiver, Study Figures 1 oand 2 carefully and

you welll find it a simple matter to do the wiring.

HOW TO BUILD A

LLow.Loss TUNER
FOR SHORT-WAVE RECEPTION

Do vou want to receive distant stations while the locals are on the air?

This receiver will give you the results you are after whether vou are a

transmitting amatcur or a broadcast listener, It can be made to cover
any wave band,

By ALFRED P, LANE

CosT oF Parrs: About $35.00
Ricevixag RaNae: Up to 1,500 wiles

Here Are tne ITems You WiLL Neep—

AL B and C—Radio I<ngineering Lab. “low- L—Harris and Birdseyve single-circuit jack;
loss™ tuner owith two E-Z-Toon dials; M—Harris  and  Birdseve  filament-control

D—Genceral Instrument 0005 mifd., variable

. ., . switch ;
condenser with E-Z-Toon dial;

N—composition panel, 7 by 15 inches:

NV Cal — >3

E—XN. Y. Colil mica fixed condenser, 00023 O—hardwood sub-hase, ¥4 by 7 by 1414
mid. with clips for tubular grid-leak: T W

I and G—Na-ald standard sockets; . .Y ]

H—Bradlevstat (new type) | P—composition l?mdmg-post strip ;

[—Amperite No. -\ with mounting : Q—standard cabinet ; o

J—Daven 2-megohm grid-leak; R—angle brackets for binding-post strip;

K—Dongan audio-frequency transformer; 7 Eby binding posts, bus-wire, screws, etc.

486
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HE “low-loss” idea is rapidly gain-

ing ground with radio fans because
it is logical. Time was when the value
of a radio receiver was measured largely
by the number of switch points, tuning
controls and other nickel-plated gadgets
that decorated the front of the panel.
Real efficiency was not to be found in
the sets of that day because even radio
engineers knew little about dielectric
losses, capacity effects and other factors
now considered so important in radio
design.

The receiver described in this article
was constructed with the “low-loss” idea
in mind and, consequently, simplicity
and efficiency have heen the keynote. It
should appeal particularly to three dis-
tinct classes of radio enthusiasts.

First: To the man who now owns
a receiver that covers the usual broad-
casting wavelengths but who wants to
know what is to be heard on the waves
helow the tuning range of his present
set; especially the short-wave broadcast-

7

+
IIIIIIIII A
B'224V B 45V

ing from stations such as WGY and
KDKA.

Second: To the amateur who owns
a transmitting station. He will find
this an ideal receiver for continuous-
wave reception on all wavelengths from
about 60 meters up to 275 meters.

Third: To the man who has no set
and who wants to build one. The
tuning unit A-B-C in the list of parts.
can also be supplied wound for the
wavelengths from 250 meters up to 550
meters. With headphones, he will find
that this receiver is so efficient that it
will almost equal anyv of the radio-
frequency sets for bringing in distant
stations and, in addition, it will be found
considerably more selective.

There is nothing novel in the circuit
emploved, as it is the standard three-
circuit, regenerative hook-up. The pri-
mary consists of six turns of wire which
is enough to secure sufficient transfer
of energy to the secondary circuit. The
coupling can be set as loose as desired.

www.americanradiohistorv.com
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488 POPULAR RADIO

THE “PICTURE DIAGRAM” THAT SHOWS WHERE EACH WIRE GOES

Freure 20 Arter the mechanical construction work is completed, set this illustra-

tion i front of vou while vow wire the set. The upper rectangle represents the

back of the panel with the toing instruments mounted on it and the lower rec-

tangle shows the base. to which are attached the sockets, the transformer, the
amperite, cnd the binding-post panel.

www.americanradiohistorv.com
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THE FRONT VIEW OF THE “LOW-LOSS” RECEIVIR

Ficure 3: The arrangement is symmetrical so that the receiver presents ai attrac-
tive appearance. Dial A controls the coupling between the primary and the second-
ary circuit; dial B adjusts the regeneration and dial C operates the tuning condenser.

for this reason there is little or no radia-
tion to disturh vour neighbor’s reception.

High resistance in the secondary cir-
cuit alwavs results in broad tuning and
weak signals, and in this receiver the
resistance has bheen reduced to the min-
imum.  The seccondary coil is wound
with heavy wire in a basket-wecave form
to reduce the distributed capacity be-
tween turns and it is mounted so that
there is no winding form or other dielec-
tric in the magnetic field.

A jack is not included in the detector
circuit because practically all listening
is done on one stage of audio amplifica-
tion anvway, and it simplifies the wiring
to leave it out.

The vernier dials specified are a big
help in tuning the receiver, as they have
no play in them and, while it is relatively
simple with this type of receiver to
locate a station, the final adjustment that
brings the signals to maximum intensity
calls for close work. In the reception
of continuous-wave signals, the vernier
dial on the secondary condenser permits
minute changes to be made in the tone

of the beat note and aids in separating
two stations that are transmitting on
nearly the same wavelength.

The wiring diagram of the circuit is
shown in [FFigure 1.

The Parts Used in Building the Set

In all the diagrams in this article each part
bears a designating letter. In this way the
prospective builder of the set may easily deter-
mine how to mount the instruments in the cor-
rect places and connect them properly in the
electric circuit. The same designating letters
are used in the text and in the list of parts at
the beginning of the article.

The list of parts there given includes
the exact instruments used in the set
from which these specifications were
made up, but the experienced amatcur
will be able to pick out other reliable
makes of mstruments which may be used
in the set with equally good results. For
exact duplication of results, however,
we recomnend the parts specified to the
novice.

If instruments other than the ones listed are
used it will necessitate only the use of different
spacing of the holes drilled in the panel for
mounting them.

How to Construct the Set

After procuring all the instruments and ma-
terials for building the set, the amateur should

www.americanradiohistorv.com
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Ficuke 4: This illustration shows the yeneral arrangement of all the instruments

fastened to the panel or base.
mstruments.

' Figures 5 and 8 give the cxact locations for these
Note the angles of coils A and C—these are partly turned toward the

up and down positions referred to in the text.

prepare the panel N (Shown in Figures 4, S,
6 and 7.)

First of all, cut the panel to the correct size,
7 by 15 inches.

Then, square up the cdges smoothly with a
file.  The centers for horing the holes (which
are necessary for mounting the instruments)
should be laid out on the panel as shown in
Figure 8. A convenient method of doing this
is to lay out all center holes on a piece of paper
the same size as the panel; then the piece of
paper should be pasted on the panel and the
centers marked directly on the panel by punch-
g through the paper.

If all the holes to be drilled are first started
with a small drill, one-sixteenth inch in diam-
cter or less, they will probably be more nearly
centered.  The holes outlined with a donble
circle should be countersunk so that the flat-
head machine screws used for fastening the in-
struments will be lush with the panel. All the
rest of the holes in the panel are straight drill
holes. Sizes for the diameter of these holes
have not been given, but the builder will read-
ily decide what size hole is necessary by meas-
uring the size of the screws and shafts of in-
struments that must go through the holes. It
is desirable to make the holes for the conden-

ser shaft D and for the shafts that rotate coils
A and C at least one-sixteenth of an inch lar-
ger than the shafts so that they will not rub
on the cdges of the holes.

When the panel is drilled, it may be given
a dull finish by rubbing lengthwise with fine

sandpaper until the surface is perfectly smooth;

then the same process should be repeated, ex-
cept that light machine oil should be applied
during the rubbing. The panel should then be
rubbed dry with a piece of cheese-cloth; a dull
permanent finish will be the result. Or, the
panel may be left with its original shiny-black
finish, if care is exercised so that it is not
scratched during the drilling.

The sub-base O (see Figures 4, 5, 6 and 7)
should be cut to size, 7 by 1414 inches. If a
piece of Y4-inch hardwood, surfaced on both
sides, can be obtained, the work of squaring
up and finishing the edges will be a minimum.

After the panel N and the sub-base O have
been prepared, fasten the panel at right angles
to the sub-base with round-headed brass woo(
screws. {(See Figures 3,4, 5 6 and 7.) It is
well to try the panel with the sub-base at-
tached to it in the cabinet to see that it fits
properly. When you are satisfied that the
panel and sub-base are right, then proceed to
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THE WORKING DRAWING FOR CONSTRUCTION

FIGURE 5: Here are shown the corvect positions for all the mstrunmonts which are
mounied on the basehoard.

VIEW OF THE SET, AS SEEN |FkOM THE LELFT

Ficure 6: This illustration shows the way to mount the tuning unit and the filament
switeh,
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mount the parts of the set in the order indi-
cated.

First, tighten up the switch M and the jack
L on each end of the panel, and fit the rheo-
stat H as shown in Figures 3, 6 and 7. (Note
that the new-type Bradleystat requires only one
hole through the panel in order to mount it.)
Now, study Figures 2 and 5 carefully and
screw the sockets IF and G, the amperite with
mounting I, and the transformer K to the
sub-base as indicated in these drawings. Set
the transformer K so that the “G” and “P”
terminals are on the right side (as seen from
the rear). The detector-tube socket I* should
be placed so that the filament terminals are
nearest the panel.  Socket G, the amplifier-tube
socket, should have the filament terminals at
the right (as seen irom the rear). Next,
tighten up the binding posts on the strip P and
mount the strip at_the rear edge of the sub-
base as shown in IFigures 2, 4, 6 and 7. This
completes the construction work on the sub-
base and the condenser D can be mourted on
the panel N as shown in Figures 2, 4 and 7.

The tuning unit A-B-C, as supplied by the
manufacturer, is fitted with a connector strip
that s fastened across the aluminum frame,
This connector strip should he disconnected,
removed and discarded, as it simplifies the
wiring to connect the flexible leads {rom coils
A and C directly in the primary and tickler
circuits and the secondary circuit can be made
shorter by soldering directly to the ends of
coil B.

Atter the tuning unit A-B-C is ready, mount

POPULAR RADIO

it on the panel N with two screws as shown in
Figures 2, 4, 5, 6 and 7. DBe sure to place it
with the primary coil A at the right (as seen
from the rear). The primary coil is the one
that has but six turns of wire.

The set is now complete except for the dials,
which are to be fitted on the shafts of coils A
and C and condenser D. To mount each of
these dials it is only necessary to loosen up the
screw at the bottom of the hole in the larger
of the two knurled surfaces and press the dial
on the shaft until it almost touches the panel.
Then, set the screw down tight again. Be
sure to set the dial on the shaft of condenser
D so that the plates are all out when zero on
the dial is at the top. The dial on the shaft
of coil A should be at zero when the coil is
turned to the bottom. The one on coil C
should be at zero when the coil is turned up.

The grid condenser E has not been men-
tioned as it is held in place by the wiring.

How to Wire the Set

Either square or round tinned bus-wire can
be used to wire the set, but it will be tound that
the round wire is easier to handle and when
the job is finished, it will look just as neat.

First, conmect one of the flexible wires from
coil A to hinding post No. 1. It makes no dif-
ference which wire is taken, Now, run a wire
from binding post No. 5 around to the terimni-
nal farthest from the panel or switch M (see
Figures 1, 2 and 6). The remaining flexible
lcad from coil A should be soldered to this
wire as shown in Figure 6. With small pieces

VIEW OF THE SET, AS SEEN FROM THE RIGHT

FiGure 7: This view shows the location of the tuning condenser, the audio trans-
formmer and the jack.
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THE DRILLING PLAN FOR THE PANEL
TFicure 8: This drawing shows wiiere to drill the Iioles for mounting the instrie-
ments. The holes outlined with a double circle should be countersunk.
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THE DIMENSIONS FOR THE CABINET

Figure 9: This diagram (which conta
the cabinet) may be turned over for construction to a
Or, it may be purchased complete from many different concerns

radio cabinets, as it is a standard sizse.

www.americanradiohistorv.com
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GREAT SELECTIVITY IS A FEATURE OF THIS RECEIVER
Micrometer adjustment of cach tuning control makes it possible to sort out the

transmitting stations and get just the one vou want.

With the broadcast tun-

ing unit (A, B, and C) it gives the same degree of selectizity on the broadcast
wavelengths.

of wire, connect binding posts Nos. 2 and 4 to
the wire from binding post No. 5. This com-
pletes the primary wiring. The next circuit to
be wired up is the one that supplies the cur-
rent to the filaments of the tubes. The re-
maining termial of switch M should be con-
nected to the nearest terminal of the rheostat
H and the wire continued around to the nega-
tive filament terminal of the amplifier-tube
socket.  (See Figures 1 and 2.) Now, run a
wire from binding post No. 3 to the right end
of the amperite mounting (as secen frem the
rear) and continue it around to the left-hand
terminal of socket F, which is mnearest the
panel. (As seen from the rear.) Next, con-
nect the remaming terminal of rheostat H to
the other terminal of socket ¥ nearest the
panel and then connect the right end of the
amperite 1 (as scen, from the rear) to the ter-
minal nearest it on socket G. This completes
the filament wiring. The grid side of the sec-
ondary circuit should now be wired. First,
counect a picce of wire to one terminal of
grid condenser I£ and the other end of the wire
to the grid terminal of the socket F. Make
this connection just as short as possible. (See
Figures 1, 2 and 4.) The grid condenser
should be in a horizontal position with the clips
for the grid-leak up. Now, connect a wire
from the other terminal of the grid condenser
to the right terminal of the coil B (as seen

from the rear) and from this wire run a
branch over to the insulated stationary plates
of condenser D. I‘rom the other terminal of
coil B run a wire to join that connected to the
negative filament lead from tube F (see Fig-
ures 1 and 2) and connect the rotary plates
of condenser D into this same side of the de-
tector-tube filament wiring. The secondary
circuit 18 now complete.

The tickler coil C has two flexible leads.
The one that is soldered to the end of the coil
nearest coil B should be connected to “P” ter-
minal of transformer K. (Sece Figures 2 and
4.)  The other lead from coil C goes direct to
the plate terminal of socket F. Now, connect
hinding post No. 6 to the “plus” terminal of
transformer K. The grid terminal of trans-
former K is next connected to the grid ter-
minal of socket G. Then connect the “A” ter-
minal of transformer K to the filament circuit.
(Sece Figures 1 and 2.)

The plate circuit of the amplifier tube, con-
sisting of jack L, binding post No. 7, and the
plate terminal of socket G, when connected as
shown in Figures 1, 2 and 6, complete the wir-
mg of the set.

Operating Data

The set is designed to use a UV-200 or
C-300 in the detector socket F and a UV-201-a
or C-301-a in the amplifier socket G. After
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DETAILS OF THE BINDING-POST PANEL AND DBRACKETS
Ficure 10: This drawing gives the necessary data for making the small pancl to

which the binding pests are fastened and for the

the wiring has been rechecked to make sure
that it is correct, connect up the “A” and "B”
batteries and the antenna and ground to the
binding posts, as shown in Figure 1. Then,
insert the tubes in the proper sockets and push
filament switch M in. Both tubes should Light
and the brilliance of the detector tube in socket
F should be regulated by rheostat H. Now,
turn dial A to about 35 degrces and then turn
dial C slowly up from zero until a click is heard
in the phones, which should be plugged into
jack L. The click indicates that the detector
tube is oscillating and, when dial D is turned,
you will hear many continuous-wave amateur
signals all along the lower portion of the scale.
If the set refuses to oscillate, turn dial A back
slightly and increase the coupling of the tick-
ler coil by turning dial C to a higher value.

brackets that support this panel.

Afrer experimenting a bit yon will find a sct-
ting for dials A\ and € and rheostat H that
will allow the set to oscillate evenly while dial
DD is turned through the whole wavelength
range so that you can tune in any signal just
by turning dial 1.

To tune in broadcasting on waves from 273
meters Jdown and amateur phone stations, dial
C should be turned back toward zero untl the
oscillations just cease.

The man who wants a radio receiver
for usce on the short waves that 1s espe-
cially designed for simplicity, maxuimum
range and selectivity, will find this “low-

loss” receiver ideal.

Sidia

F- i

b i - i

HERE IS A

L&

GOOD WAY TO ARRANGE YOUR BATTERIES

-, |
!

T,
oo
veed v

v x A

What to do with the batteries and charging equipment is a problem that bothers

many radio set owners.
problem neatly.

The switches in the center throw the “A”

Walter P. Fuchs of Evanswville, Indiana, has solved the

and “B” batteries on

charge or connect them to the receiving sel.
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Coxvucetep By LaurexcE M. COCKADAY

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 seruice,

of thnquiry.

and {hes sum onust be inclosed with the letier

Subscribers’ inquiries should be liniited to one question or one subject.

A Simplificd Reflex Receiver
Emploving One Vacuum Tube
and a Cryvstal Detector

Ovestion:  Will vou please vive me
a circuit that uses the reflex principle,
and that emplovs o honeveomb coil and
A variometer Tor tuning? 1 want o
vse onlv one tube and a crvstal detector.
I suppose T will have to have an audio-
frecuency transformer also.

T L K

AN SWER S

\4

In Figure 1 yvou will find a cir-

Fiovre 1

cuit diagram that should give you good results
with the instruments that vou have on hand.
The full list of parts, together with their
proper constants, are given below :

Li—honeycomb coil, size L-35;

Vi l—variable condenser, .0005 mid. -

(1—mica hxed condenser, .001 mfd.;

C2—mica fixed condenser, .00025 mfd.;

C3—mica fixed condenser. 0005 mid.;

R—filament rheostat, 30 ohms;

VAR—variometer ;

AFT—audio-frequency amplifving trans -

tormer ;

DET—crystal detector;

TEL—telephones.

You should use a hard tube in this set. The
battery voltages for the “A” and the “B” bat-
teries should be as denoted on the diagram.

A refex circuit that cmplovs variometer tuning for the detector

circutt,

e VAR,

e : 7
o(00000Y)s  [+4

DETSS

i ——

B 675V

Sla
=B/
L/ 7@ C/ C/
[
H
G
AFT
‘ Cz
s [ |
— I
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Short-wave Super-regenerative
Circuit

Question: Kindly give me a circuit
that embodies the  super-regenerative
principle for work on low wavelengths.
I would also like to get enough infor-
mation on the constants that [ should
use so that I can experiment. \Will you
also let me have a list of the parts that
you think [ should use in making up
such a hook-up.

Harry S. CraMER

Answer: Refer to Figure 2 and you will
sec there the hook-up that you want. The
parts to be used in this outfit are the fol-
lowmy :

| .1—primary coil;

|.2—secondary coil;

L3—tickler coil;

L4—honcevecomb coil, size L-1500;

1.5—honeycomb coil, size L-1250;

V' (1—variable condenscr, .0005 mid.;

V(2—variable condenser, 0005 mid.;

V(3—variable sondenser, .0005 mid.;

VC4—variable condenser, ,001 mfd.;

Cl—mica fixed condenser, .0005 mifd.;

READIERS ASK
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GC—mica fixed condenser, .00025 mid.;

(GL—grid-leak, variable;

R—filament rheostat, 30 ohms;

TEL—telephones.

Coils L1, 1.2, and L3 are wound on bakelite
tubes, 3 inches in diameter. Coil L1 consists
oif 8 turns of No. 18 DSC copper wire. Coil
1.2 consists of 23 turns of the same sized wire.
(Coil L3 consists of 20 turns of the same sized
wire,

The three coils are mounted in much the
same manner as honeycomb coils, so that the
coupling between them can be varied.

A hard tube, such as the Deforest DV-3,
the UV-201-a, or the C-301-a may be used.

Hint for Lead-in Insulator

Questiox: Do I have to solder the
antenna wire to the insulator which 1s
located at the point where the lead-in
and antenna proper join? I have made
the antenna and lead-in of one
piece.

wire
K. KxiciitoN

ANswER: No; this is not necessary. All you
need to be sure of is that the wire 15 twisted

C2 and C3—mica fxed condensers, 001  tightly so that it will not slip throngh the ring
mid.; in the mmsulator,
\% el
= YO
glﬂ FEs <
GL C = TEL
o)
||
| ||
GC
s 17 S 1A
BV =
LI
— =
Cz Cs
|| ||
H |
= La Ls
S|

Ficure 2: A short-wave super-regencraio
with a single vacuum tube,
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Long-wave Recciver Employing
One Stage of Resistance-coupled
Radio-frequency Amplification

Quesrion: Please eive me a circuit
suitable Tor honeycomb coils and using
one stage of resistance-coupled amplifi-
cation in the radio-frequency circuit.

J. Austin ExGLaxn

Answer: You will find a circuit in Figure
3 that will meet your requirements. The
parts you will require in the construction of
the receiver are given below :

L1, L2, L3 and L4-—honeycomb coils (vari-

ous sizes for various long ranges) ;
VCl—variable condenser, .001 mfd.;
VC2—variable condenser, .0005 mid.;
Cl, C2, C3 and C4—paper fixed condensers,
S5 omfd.;

GC—mica fixed condenser, 00025 mfd.:

CS and C6-—mica fixed condensers, 0005
mid.;

R1 and R3—Tlament rheostats, 20 ohms;

RZ—filament rheostat, 6 ohms;

P—potentiometer, 400 ohms ;

R4—hxed resistance, 25,000 ohms;

GL—variable grid-leak;

Al'T—audio-frequency amplifying trans-

former;

TEL—telephones.

The coils L1, 1.2 and 1.4 should be used in
the same sizes that are used for the ordinary
three-coil set for the various wavelength
ranges. The coil 1.3 should be of size L-150
throughout the wavelength range; it remains
fixed.

The second tube should he a soft tube.
Tuning is accomplished in the same manner
that is employed with the triple-coil honey-

A radio-frequency amplifier of
the resistance-coupled type jor use on the q”
hagher wazelengths.
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combh set.  The set will not function with
much success, however, on wavelengths lower

than 5000 meters. This is because the resist-

anc: coupling is not effective at the lower
waves.

Mounting Tnstruments on a
Wooden Board

QuesTion: Does it matter whether
the mstruments are fastened directly on a
wooden  sub-hase, or should they be
mounted on rubber or bakelite panels?

H. J. B.

ANSWER: They may be mounted directly on
the base. It is not necessary to mount any
instruments on panels except when the termi-
nallfs of the instruments can touch the base it-
sclf.

Negrly all instruments are made with suit-
able insulated bases, so that they can be fast-
ened in any way you desire.

Tubes for Winding Coils

QuestionN: What is the best tube of
the three for winding forms for coils:
cardboard, hard rubber, or bakelite ?

WaLTER G. TRUMBULL

ANSWER: A good grade of hard rubber is
superior.
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Grid-condenser Capacity for
Receiving Sets

Question: What is the usual ca-
pacity of a grid condenser for use in a
regenerative recetver?

Howarp PorTer

Answir: A fixed condenser of 00025 mid.

will be suitable for most circuits used for re-
ceptron.

The Resistance of a Condenser

Question: What is meant by the
“resistance” of a condenser? 1 do not
understand what this means. [ thought
that a condenser had “capacity™ and that
a rheostat had “resistance,” but I never
knew that a condenser also had “re-
sistance.”

J. D. AxDREWS

ANsSwER: It is true that a condenser is used
on account of its capacity. Likewise, a rheo-
stat is used on account of its resistance, and a
coil on account of its inductance.

But none of these instruments possess these
qualities singly; they possess all three quali-
ties to a certain extent. Thus, a good conden-
ser will have a certain capacity, and the re-
sistance and inductance will be as small a value
as possible. The resistance of the condenser

1s due to losses in the instrument from dielec-
tric absorption and resistance between the
plates and connections. The new tvpe of in-
struments usually have these losses reduced as
low as possible. The inductance of such an in-
strument 1s very low. Rheostats should have
the desired amount of resistance and low in-
ductance and the capacity is negligible.

Coils, on the other hand, if they are good
ones, have the correct amount of inductance
with a minimum of resistance and distributed
capacity.

How to Avoid Body Capacity
While Tuning

Question: 1 have a one-tube re-
generative receiver and 1 find that
have quite a lot of hand capacity around
the tuning condenser dial. How can I
eliminate this trouble? It makes it ex-
tremely difficult to tune in distant sta-
tions and I have to hold my hand in
position or the station will suddenly fade
out.

H. G. Arrex

ANSWER: Reverse the connections of the
variable condenser and ground the secondary
of the coupler so that the rotor of the con-
denser will be a ground potential. This means
that you should ground the side of the coup-

ler secondary that goes to the filament circuit.
This will eliminate your trouble.
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Regenerative Circuit for Four-
electrode T'ubes and Two-stage
Amplifier Using No “B"
Batteries

Question: Will vou kindly give me a
hook-up for using four-electrode tubes
in a regenerative circuit with a two-step
amplifier? 1 refer to the method called
the Solodyne principle, discovered by two
English experimenters. Can you let me
have this particular hook-up together
with some information as to where I
can get the special tubes in America?
I have inquired at a number of stores
that sell radio apparatus but nobody
seems to know anything about them.

ALFRED Boick

ANswer: The circuit for the Unidyne or
Solodyne is given in Figure. 4.

The parts you will need are the following:

VAR—variometer;

L1 and L2—honeycomb coils, size [.-75;

I.3—honeycomb coil, size L-100;

VCl—variable condenser, .0005 mfd.;

GCl—mica fixed condenser, 00025 mfd.;

GC2—mica fixed condenser, .002 mfd.:

C—mica fixed condenser, .0005 mfd.;

GL1 and GlL.2—variable grid-leaks:

R1, R2 and R3—filament rheostats, 20 ohms:

AFT—audio-frequency amplifying trans-

former;

P—potentiometer, 400 ohms;

TEL—telephones.

The tubes recommended are the Nutron
four-element tubes. The circuit functions sat-
isfactorily without “B” batteries, but, of

course, it cannot give the maximum volume
that is obtamed with a sct that does use “B”
batteries.

The set has its use, however, where porta-
bility 1s a consideration.

Two-electrode and Three-elec-
trode Vacuum Tubes

Question:  Which type of vacuum
tube is the most efficient as a detector in
a radio receiving circuit, the three-
electrode tube employing the grid, or the
two-clement  tube?  Which gives the
greatest amplification ?

ArTHUR G. SAYER

ANSWER: The two-element tube acts as a
rectifier of radio-frequency currents, and its
detector action consists solely of this action.
The three-clement tube acts as both a recti-
fier and an amplifier, and therefore, produces
greater results in reception strength.

The first mentioned tube utilizes the recti-
fied incoming energy to produce the sound
waves emitted from the telephones, and the
second type of tube utilizes the radio-fre-
guency incoming energy to relay or “trigger
oft” or control a local direct current so that
the direct current will have an amplitude which
follows, more or less closely, the variations of
the radio-frequency current. This pulsating
current with its radio-frequency component is
called the plate current, and its energy is many
times greater than the energy of the incoming
impulses.  When the plate current is led
through the "windings of the telephones it,
therefore, produces a greater signal than in
the case of the rectified incoming impulses of
the two-element type of tube. The three-ele-
ment tube is superior as a detector and is
essential as an amplifier.
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Do the Sun-spot Magnets Indi-
dicate a Radio Cycle?

IT has long been known that the dark flecks
which occasionally appear on the surface of
the sun—the so-called sun-spots—are in reality
vast whirling storms like our terrestrial cy-
clones but so vast that a dozen complete earths
might be dropped into the gaping vortex of
some of the more colossal of these solar
whirlwinds. Now it has been discovered that
the sun-spots are not only tremendous mate-
rial disturbances; they are also great magnets,
containing intense magnetic fields.

This conctusion results from the long-con-
tinued work of Dr. George Ellery Hale and
his associates at the great Observatory of the
Carnegie Institution at Mt. Wilson, Califor-
ma.* By examining the light rays received
from these spots—for the spots are not black,
but are mercly not so bright as the rest of the
sun’s surface—Dr. Hale has been able to show
that this light has been affected by magnetism,
just as light is affected if it is produced here
on earth between the poles of a powerful elec-
tromagnet.

Not only does this prove the spot to be the
site of an intense magnetic field, but detailed
examination of a large number of sun-spots
has shown that they usually occur in pairs, one
of the spots possessing a north magnetic po-
larity while the other has the character of a
south magnetic pole. This behavior appears,
too, to be closely associated with the cycle ac-
cording to which the number of sun-spots in-
creases and decreases in a period of ecleven
years.

During one of these solar-spot cycles the
spots will have their magnetic polarities in one
direction, say with the north magnetic pole at
the end of the spot toward the sun’s north
pole. At the time of sun-spot minimum this

* Dr. TIIale’s work has been described briefly in
Nature (London), in Scribner’s Magasine (New York)
and elsewhere. The most recent non-technical de-
scription of it is in the chapter entitled “Sun-spots as
Magnets” in ““The Depths of the Universe,” by
George Ellery Hale, Charles Scribner’s Sons, New
York, 1924, pages 62-98.

IN THE WORLD’S
LABORATORIES

Dr. E. E. I'ree

reverses. When the spots begin, thereafter, to
increase in number, it is found that the spot
possessing a north magnetic polarity is now the
one toward the sun’s south pole instead of to-
ward its north pole.

All this indicates a most complicated situa-
tion, probably related, Dr. Hale believes, to
something that is going on deep inside the sun.
What that something is it is not yet possible
cven to guess.

There.are, however, some facts already evi-
dent and which have much interest for radio
engineers. For example, the mere fact that
the sun-spots are powerful magnets may be
important to us. All radio engineers now
agree that the magnetic and electric condition
of the earth has very important effects on
radio transmission. Great disturbances on the
sun, including large and numerous sun-spots,
have heen observed to coincide many times
with the so-called “magnetic storms” that put
telegraph lines out of commission and disturb
radio all over the earth. If the sun-spots are
the seat of tremendous magnetic activity all
this becomes quite understandable.

There are some suggestive facts, also, about
the sun-spot cycle of eleven years. We have
just passed through the minimum of this cycle.
1924 is the year of least sun-spots. The num-
ber will now begin to increase slowly until
about 1929. Thereafter it will decrease again
until the next minimum year in 1935,

Similarly, there were previous minima in
1913, 1901, 1890, 1879, 1868, and so on. Every
eleven years there is a year of fewest sun-
spots; half-way between these minimum years
there are years of many sun-spots. Nobody
knows the reasons for this cycle. It is one of
the many remaining mysteries about the sun.

May it not he possible that this recurrent
sun-spot cycle has its influence on radio? It
is noticeable, for example, that this summer
of 1924 has been unusually free of static. This
is also the year of minimum sun-spots, which
means, we may suspect, the year of minimum
magnetic disturbance on (or in) the sun.

Unfortunately we possess no accurate rec-
ords of the prevalence of static in past years
or, indeed, of the course of any radio phe-
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nomenon from year to year. [t seems not
impossible, however, that a less magnetic dis-
turbance on the sun may mean less static here,
or may affect in some other way the nature or
radio transmission on earth.

It used to be believed that the increase and
decrease in the number of sun-spots controlled
the weather on ecarth. This 1s not now be-
lieved to be true, at least in any important and
unequivocal way. It is more reasonable to as-
sume that the mcrease and decrease of sun-
spots may affect radio. Dr. Hale has proved
that the spots are great magnets. V\ariable
magnetic fields of such great intensity can
hardly be without their electromagnetic cffects
at distances so short, relatively, as that of the
sun from the earth.

Will Radio Waves Return to Us
in 360,000,000,000 Years?

StupenTs of the Einstein theory are already
fammliar with the idea that the universe m

which we live is really not infinite but consists
of a great “continuum.” curved in the fourth
dimension, so that a light ray or a radio mes-
sage going out from the earth or from any

o PO T

Courtesy of Henry Woodhouse
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star in what scems to us a straight line will
really bend around (mn the fourth dimension)
and come back ultimately to its starting pomt.

At the recent mceting of the british Asso
ciation for the Advancement of Science. at
Toronto, Canada, Dr. Ludvik Silberstein of
Rochester, New York, veduced this idea to
dehnite distances, using as his means of meas
nrement certain properties of the light rays
that reach the carth from distant stars.

The full trip around the universe and back
measures, he concluded, the stupendous dis-
tance of 360.000,000,000 lLight-vears, which
means that light ravs or radio waves would
take that long to go and to rveturn. [If the
radio messages now leaving the earth are not
absorbed on the way they will come back 1n
that time, Dr. Silberstein thinks, to where the
earth is now. Of course, the carth will not
be here then—probably there wiil not even be
any earth then.

It is interesting to note that the depths of
the universe explored so far by our telescopes.
vast as they seem to us, constitute but a tiny
fraction of the space occupied by this univer
sal “continuum” to which we belong. The most
distant heavenly body so far discovered Ties,

IS THIS A TERRESTRTAL EFFECT OF SUN-SPOTS?

This remarkable photograph shows an_appearance of the northern lights or aurora
borealis in Norway in March, 1910. Scientists believe that the aurora may be one
of the effects due to the solar storms lhat cause sun-spots.
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Regenerative Circuit for Four-
electrode Tubes and T'wo-stage
Amplifier Using No “B"
Batteries

Questron : Will vou kindly give me a
hook-up for using four-electrode tubes
In a regenerative circuit with a two-step
amplifier? | refer to the method called
the Solodyne principle, discovered by two
English experimenters. Can you let me
have this particular hook-up together
with some information as to where |
can get the special tubes in America?
I have inquired at a number of stores
that sell radio apparatus but nobody
scems to know anything about them.

ALrFrED BoiIck

Answer: The circuit for the Unidyne or
Solodyne is given in Figure. 4.

The parts you will need are the following:

VAR—variometer;

L1 and L2—honeycomb coils, size L.-75;

L.3—honeycomb coil, size L-100;

VCl—variable condenser, .0005 mid.;

GCl—mica fixed condenser, 00025 mfd.;

GC2—mica fixed condenser, .002 mfd.;

C—mica fixed condenser, .0005 mid.;

GL1 and GL2—variable grid-leaks;

R1, R2 and R3—filament rheostats, 20 ohms;

AFT—audio-frequency amplifying trans-

former;

P—potentiometer, 400 ohms;

TEL—telephones.

The tubes recommended are the Nutron
four-element tubes. The circuit functions sat-
isfactorily without “B” batteries, but, of

course, it cannot give the maximum volume
that 1s obtained with a set that does use “B”
batteries.

The set has its use, however, where porta-
bility 1s a consideration.

T'wo-electrode and Three-elec-
trode Vacuum Tubes

Qurstion:  Which type of vacuum
tube is the most efficient as a detector in
a radio receiving circuit, the three-
electrode tube employing the grid, or the
two-clement tube?  Which gives the
greatest amplification ?

ARTHUR G. SAYER

ANswer: The two-element tube acts as a
rectifier of radio-frequency currents, and its
detector action consists solely of this action.
The three-clement tube acts as both a recti-
fier and an amplifier, and therefore, produces
greater results in reception strength.

The first mentioned tube utilizes the recti-
fied incoming energy to produce the sound
waves emitted from the telephones, and the
second type of tube utilizes the radio-fre-
quency incoming energy to relay or “trigger
off” or control a local direct current so that
the direct current will have an amplitude which
follows, more or less closely, the variations of
the radio-frequency current. This pulsating
current with its radio-frequency component is
called the plate current, and its energy is many
times greater than the energy of the incoming
impulses.  When the plate current is led
through the "windings of the telephones t,
therefore, produces a greater signal than in
the case of the rectified incoming impulses of
the two-element type of tube. The three-ele-
ment tube is superior as a detector and is
essential as an amplifier.
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Do the Sun-spot Magnets Indi-
dicate a Radio Cycle?

IT has long been known that the dark flecks
which occasionally appear on the surface of
the sun—the so-calted sun-spots—are in reality
vast whirling storms like our terrestrial cy-
clones hut so vast that a dozen complete earths
might be dropped into the gaping vortex of
some of the more colossal of these solar
whirlwinds. Now it has been discovered that
the sun-spots are not only tremendous mate-
rial disturbances; they are also great magnets,
containing intense magnetic fields.

This conclusion results from the long-con-
tinued work of Dr. George Ellery Hale and
his associates at the great Observatory of the
Carnegie Institution at Mt. Wilson, Califor-
nia.* By examining the light rays received
from these spots—for the spots are not black,
but are merely not so bright as the rest of the
sun’'s surface—Dr. Hale has been able to show
that this light has been affected by magnetism,
just as light is affected if it is produced here
on earth between the poles of a powerful elec-
tromagnet.

Not only does this prove the spot to be the
sitec of an intense magnetic field, but detailed
examination of a large number of sun-spots
has shown that they usually occur in pairs, one
of the spots possessing a north magnetic po-
larity while the other has the character of a
south magnetic pole. This behavior appears,
too, to be closely associated with the cycle ac-
cording to which the number of sun-spots in-
creases and decreases in a period of eleven
years.

During one of these solar-spot cycles the
spots will have their magnetic polarities in one
direction, say with the north magnetic pole at
the end of the spot toward the sun’s north
pole. At the time of sun-spot minimum this

* Dr, Tlale’s work has been described briefly in
Nature (London), in Scribner’s Magazine (New York)
and elsewhere. The most recent non-technical de-
scription of it is in the chapter entitled “‘Sun-spots as
Magnets” in *“The Depths of the Universe,” by
George Ellery THale, Charles Scribner’s Sons, New
York, 1924, pages 62-98.

By Dr.

IN THE WORLD'S
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reverses. When the spots begin, thereafter, to
increase in number, it is found that the spot
possessing a north magnetic polarity is now the
one toward the sun’s south pole instead of to-
ward its north pole.

All this indicates a most complicated situa-
tion, probably related, Dr. Hale believes, to
something that is going on deep inside the sun.
What that something is it is not yet possible
even to gucss.

There are, however, some facts already evi-
dent and which have much interest for radio
engineers. For example, the mere fact that
the sun-spots are powerful magnets may be
important to us. All radio engineers now
agree that the magnetic and electric condition
of the earth has very important effects on
radio transmission. Great disturbances on the
sun, including large and numerous sun-spots,
have been observed to coincide many times
with the so-called “magnetic storms” that put
telegraph lines out of commission and disturb
radio all over the earth. If the sun-spots are
the seat of tremendous magnetic activity all
this becomes quite understandable.

There are some suggestive facts, also, about
the sun-spot cycle of eleven years. We have
just passed through the minimum of this cycle.
1924 is the year of least sun-spots. The num-
ber will now begin to increase slowly until
about 1929. Thereafter it will decrease again
until the next minimum year in 1935.

Similarly, there were previous minima in
1913, 1901, 1890, 1879, 1868, and so on. Every
eleven years there is a year of fewest sun-
spots; half-way between these minimum years
there are vears of many sun-spots. Nobody
knows the reasons for this cycle. It is one of
the many remaining mysteries about the sun.

May it not be possible that this recurrent
sun-spot cycle has its influence on radio? It
is noticeable, for example, that this summer
of 1924 has been unusually free of static. This
is also the year of minimum sun-spots, which
means, we may suspect, the year of minimum
magnetic disturbance on (or in) the sun.

Unfortunately we possess no accurate rec-
ords of the prevalence of static in past years
or, indeed, of the course of any radio phe-
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nomenon from vear to yecar. It seems not
impossible, however, that a less magnetic dis-
turbance on the sun may mean less static here,
or may affect in some other way the nature or
radio transmission on earth.

It used to be believed that the increase and
decrease in the number of sun-spots controlled
the weather on earth. This is not now be-
lieved to be true, at least in any important and
unequivocal way. It is more reasonable to as-
sume that the increase and decrease of sun-
spots mayv affect radio. Dr. Hale has proved
that the spots are great magnets. Variable
magnetic fields of such great intensity can
hardly be without their electromagnetic effects
at distances so short, relatively, as that of the
sun from the earth.

Will Radio Waves Return to Us
in 360,000,000,000 Yearsr

Stupents of the Einstein theory are already
familiar with the idea that the umverse

which we live is really not infinite but consists
of a great “continuum,” curved in the fourth
dimension, so that a light ray or a radio mes-
sage going out from the earth or from any

- F A i

Courtesy of Henry Woodhouse

IS THIS A TERRESTRTIAL EFFECT

THE WORLD’S
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star in what seems to us a straight line will
really bend around (in the fourth dimension)
and come back ultimately to its starting point.

At the recent mecting of the British Asso-
ciation for the Advancement of Science, at
Toronto, Canada, Dr. Ludvik Silberstein of
Rochester, New York, reduced this idea to
definite distances, using as his means of mecas-
urement certain properties of the light rays
that reach the earth from distant stars.

The full trip around the universe and back
measures, he concluded, the stupendous dis-
tance of 360,000,000,000 light-years, which
means that light rays or radio waves would
take that long to go and to return. 1f the
radio messages now leaving the earth are not
absorbed on the way they will come back n
that time, Dr. Silberstein thinks, to where the
earth is now. Of course, the earth will not
be here then—probably there will not even be
any earth then.

It is interesting to note that the depths of
the universe explored so far by our telescopes,
vast as they seem to us, constitute but a tiny
fraction of the space occupied by this univer-
sal “continuum” to which we belong. The most
distant heavenly body so far discovered lhes,

OF SUN-SPOTS?

This remarkable photograph shows an appearance of the northern lights ov aurora
borealis in Norway in March, 1910. Scientists believe that the aurora may be one
of the effects due to the solar storms that cause sun-spots.
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according to Dr., Harlow Shapley of Harvard
Untversity, about 220,000 tight-years from the
carth. This 1s only a little more than one mil-
lionth of Dr. Silberstein’s figure for the entire
universe.

According to this, our progress in cxploring
the universe in which we live has been about
the same as that of a man who set out to ex-
plore the whole earth and succeeded in ad-
vancing only one hundred feet away from his
door.

This idea of an explorer on the carth gives
us, by the way, an easy mental picture of what
the mathematicians really mean by “curved
space,” by the “continuum,” by the “four-di-
mensional universe” and similar phrases.

To a man the earth scems flat.  If you start
out to walk across it you seem to be walking
on a plane. If you walk far enough in a
straight line (assuming that no oceans inter-
fere) you will return, in the end, to the place
from which vou started.

To an ignorant man this would seem in the
highest degree mysterious.  You walk away.
You keep going always in the same direction.
Yet in the end you arrive back where you
began.

We know the key to the mystery because
we have learned that the earth is not really
flat; that it is, in fact, a sphere and that a

POPULAR RADIO

walker really walks around it. The earth
seems to have only two dimensions; to be a
plane. Actually it has three dimensions; the
apparent plane is really curved imperceptibly
in the third dimension.

Just so, say the mathematicians, it is with
the universe. It seems to us that it has three
dimensions; actually it has at least four, It
is curved in the fourth dimension just as the
earth’s surface is curved in the third. So the
light ray or radio path that scems to be straight
is really curved and will return ultimately to
its beginning exactly as does the path of the
traveller around the earth,

The Radio Phonograph Arrives

Tue prediction, made some months ago in
this Department* that there would soon be a
practicable application of the almost forgotten
Poulsen telegraphone or iron-wire phono-
graph has heen fulfilled. In a recent article
Mr. I. R. Lounsberry describes the successful
experiments of himself and Mr. W. R. Seigle.t

_:R\'ill We Have the Radio Phonograph,” Poru
Lar Rapio for April, 1924, page 409,

T “Making Permanent Records of Radio Programs,"
by L. R. Lounsberry, Radio Broadcast (Garden City,
New York), vol. 5, pages 363-368 (September, 1924),
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HOW SUN-SPOTS VARY WITH THE YEARS
This curve, redrawon from Dr. Hale’s book, shows the relative frequency of sun-
spots during each year of the period between 1854 and 1912. The eleven-year cycle
—which may be also a radio cycle—is clearly evident.
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Courtesy of Radio Broadcast

THE IRON-WIRE RADIO RECORDER IN ACTION
This apparatus—christened the “phonowire"—records radio programs or any other

sounds by magnetic records on a long roll of tron wire.

The spools [or the wwire

are wisible on the top of the apparatus,

The new device has been  christened  the
phonowire,  Radio amplifiers increase the en-
ergy of incoming radio signals so that they
can be impressed, magnetically, on a long roll
of iron wire whiclh unwinds automatically be-
tween the poles of magnets on the ficld of
which the signal impnlses are  superposed.
This produces a permanent magnetic record
in the wire. Dy running the wire through a
pick up apparatus, which consists, once more,
at a special radio amplifier, the magnetic rec-
ord can be recovered from the wire and trans-
lated into somnd,  In this manner it will be
possible, Mr. Lomnsherry asserts, to make rec-
ords of anv radio program and to run oft
these records at any later time, just as one
cim do with a phonograph record.

Radio Messages from Mars

\roapproximately seven o'clock on the eve-
mng of August 22, 1924, the planet Mars came
closer to the carth than at any time in over a
century past and closer than it will be to us
for some 120 years in the {future.  Seldom has
an cvent in o astronomy—Dbarring  only  the
cclipses of the sun—attracted so much public
attention. Mars was front-page news in prac-
tically every metropolitan newspaper in the
world,

No “messages” seem to have been received.
The technical stafl of Dopdar Hircless (Lon-

_curiosity.

don) took the trouble to build a special re-
ceiver containing the extraordinary number of
twenty-four vacuum tubes, especially to listen
to Mars on the very long wavelengths which
someone supposed—no one knows why—to be
the favorite signal frequency of our sister
planet.*  Something described as “a curious
noise” was actually heard in this remarkable
receiver, which is by no means snurprising. A
areat many “curious noises” might well be
andible in any 24-tube receiver!

Quite apart from its purpose as an inter-
planctary explorer this set is of considerable
interest to radio engineers. -\ detailed descrip-
tion of its construction will be awaited with
[t is said to have 20 stages of radio-
{requency amplification: two of them coupled
by tuned plate circuits, the remainder by trans-
formers.  Special transformer shiclding was
an absolute essential.  The twentv-first tube is
the detector and the three remamimg ones are
three stages of audio-frequency amplification,
these being inserted or removed, at will, by
means of switches, Tt is stated that with huot
18 tubes. all working at very low filament tem-
perature, American’ broadcasting was recetved
at loudspeaker strength on a 12-inch Dby 36-
inch loop antenna.

*The P W, 24-Valve  Set. Listening-Tn  fur
Mars,” by G. V. Dowding,  Popular 1veless (Lon-
don), vol. 5, pages &63-864 (August 16, 1024,
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Mars is drawing away from the carth only
slowly and it is expected that nuportant astro-
nomical observations will be possible for a
number of months longer. What we will learn
as u result of these observations it is still too
soon to say. It is upon work like this that the
scientists really depend for knowledge about
our sister planct, not upon any hope of radio
1SS es,

Indeed, as M. Camille Flammarion pointed
out 1 Porvrar Rapio last month, it is almost
mconceivable that the Martians (if there be
any) could be enough like us to send intelli-
gible radio messages to us or to understand
any that we might send to them.

Abrams ‘“Radio Cures” Prove
False in Tests

Rabio engineers have heard much in the past
two years about the methods of diagnosing
and treating discase invented by the late Dr.
Vbert Abrams of San Francisco and now
known as "k R. A.” these letters standing
for “Electronic Reactions of Abrams.”

The idea underlying these methods is that
disease produces certain  alterations in the
blood and that these alterations are discover-
able by means of certain “electronic” or “vi-
brational” reactions that can be detected in a
blood sample.  Driefly, the diagnostic procedure
15 this:

A sample of the blood of the patient is taken
and 1s placed Jn an mstrument which is essen

e
oy -
Zi m

Kadel & Herbert

HOW THE ABRAMS

POPUL AR

RADIO

tially a two-plate condenser, the blood sample
(on a piece of filter paper) occupyving the
space between the two plates. Connected with
this instrument by wires are two ordmary re-
sistance boxes labeled in ohms and another ini-
strument the exact nature of which is not dis- |
closed. The wires then go to a human subject,
whose body becomes a part of the “circuit.”
I'here 1s no visible source of electromotive
lorce,

The “reactions” are not measured instru-
mentally, but are detected by means of certain
alterations of skin condition on the abdomen
o1 the human subject who is in the “circuit.”
For example, a glass rod drawn slowly over
the skin of the subject is supposed to “stick”
a little at the areas where the reaction is occur-
ring. Dr. Abrams furnished his disciples a
chart showing what was indicated by a *“stick-
ing” of the rod on each of various areas of
the abdomen.

There are, of course, many other details, but
these are the essentials.  The methods have
been taken up by many persons, in and out of
the medical profession. Radio engineers have
been drawn into the matter by the claim that
the “reactions” were reallv due to radio waves
of some hitherto undiscovered kind, these
waves bemng supposed to emanate from the
“clectrons” of the disease-indicating substances
i the blood sample.

This was 1he situation some months ago
when the Scientific American organized an in-
vestigation of the claims for E. R. A. and ap-
pomted a committee of disinterested scientists

TESTS ARE MADE

The sample of the patient’s blood, inserted in the apparatus, is supposed to record
its diseased or healthy condition by means of “reactions” observable on the skin of

the “subject’s” abdomen.

The tests of the committee of the “Scientific American”

resulted in the conclusion that these “reactions” are tllusory.
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HOOK-UP FOR LOSSEV'S OSCILLATING CRYSTALS

The crystal rectifier is a sinciic-steel contact.
the circuil from the inductance L1 to the inductance 1.2

The switch, S, permits transferring
Al hook-ups used with

tliese crvsials are substantially similay 1o those uscd with the familiar arc oscillators.

to study the whole matter. The final report of
tlis committee, now published, is entirely ad-
verse to the claims of the Abrams practi-
tioners.*

The report brands the methods as “utterly
worthless.”  The official statement, signed by
21 members of the committee, is as follows:
“This committee finds that the claims ad-
vanced on behalf of the Electronic Reactions
of Abrams, and of electronic practice in gen-
eral. are not substantiated; and it is our helief
that they have no basis in fact. In our opinion
the so-called clectronic reactions do not occur,
and the so-called electronic treatments are
without value.” *“At best,” says Mr. Lescar-
boura in his full acconnt of the investigation,
it is all an illusion. .\t worst, it is a colossal
frand.” )

The detailed story of the investigation leaves
little doubt that this verdict is just and was
the only possible one. The “radio cures’ must
join the vast army of other exploded delusions.

The New Crystal Oscillators

SoME attention has bheen attracted recently
in European radio circles by the crystal oscil-
lators built by a young Russian engineer, M.
0. V. Lossev, attached to the Soviet radio
laboratory at Nishni Novgorod.f A zincite
erystal and a steel catwhisker are used. A
hattery or other source of current and a resist-
ance are in series with the crystal. Inductances
and condensers are arranged in parallel with
it. The result is that oscillations are set up,

* “Our Abrams Verdict.,” by Austin C. Tescarboura.
Ihe Seientific American (New York), vol. 131, pages
#58-160, 220-222 (Scptember, 1924).

i The best description of these circuits is by T. Pod-
liasky, “A  Generator-amplifier  Without Tubes,”
Radio-Electricité (Paris), vol. 5, pages 248-250, 181-
182 (July 10 and 25, 1924). The pages of the latter
reference are marked in the issue as given here but
are evidently wrong. There was an  earlier and
briefer notice of M. Lossev's work, also by M. Pod-
liasky, in Radio-Electricité for May 25, 1924, vol. 5,
pape 196. Other recent articles are: *Oscillating and
\niplifying Crystals,” by Tlugh S. Pocock, [Vireless
lerd  (London), vol, 14, pages 299-300 ‘(]une 11,
1924): “What One Can Do With a Crystal Rectifier,”
anonvmous, L'Electricité  Pour Touns (Bruxelles),
vol, 6. pages 311-312 (July, 1924); “Oscillating Crys-
(als. Transmitting and” Amplifying Without Valves,”
by J. 11, T. Roberts, Popular I1"ireless (London), vol.
5. pages 743-744 (July 19, 1924); “The Crystodyne
Principle,” anonymous, Radio News (New York), vol.
o, pages 294-295 (September, 1924),

so that the circuit may be used either as a
transmitter or as a receiver, using the hetero-
dvne principle or some other one in which a
local oscillator is employed.

[n spite of the glowing phrases in which the
revolutionary nature of these  circuits s
heralded, it does not seem that they constitute,
at present at least, any remarkable advance.
The hook-ups given are substantially the same
as are used with any spark oscillator. It scems
probable that M. Lossev has merely duplicated
with zincite and steel terminals the familiar
properties of any properly arranged spark cir-
cuit: for example, the standard Poulsen arc.
Indeed, according to Mr. Pocock’s article cited
in the footnote, Dr. W. H. Eccles demonstrated
the possibility of arc oscillations on a galena
crystal as long ago as 1910.

This does not mean that M. Lossev's work
deserves no attention. So long as the basic
theory of the rectifying crystal is unknown
any work with it may prove to be important.
But it does mean that we are getting a little
tired of having some new “revolution” sprung
on us every week or two. Scientific revolutions
do not happen quite so often or quite so easily.

The Vacuum Tube as an
“Electrical Microscope”

THE prediction made some months ago by
Mr. John Stone Stone that the vacuum tube
would prove to be a veritable electrical micro-
scope, as powerful an implement of science as
have been the optical microscope, the telescope
and the spectroscope® bids fair soon to be ful-
filled.

The conversion of light rays into audible
signals by vacuum tubes has been accom-
plished by General Ferrié and M. Jouaust¥
the vacuum tube has been applied in Paris to
the measurement of small changes in the clec-
tricity of the atmospheref; in British labora-
tories the tube has been used not only for the
measurement of microscopic electrical quan-
tities but also for detecting very tiny move-

* Porvrar Rapio for February, 1924, page 202.

+ PorvrLar Rapio for April, 1924, page 408, and for
Qctober, 1924, page 406,

£ “On a Triode Tube Electrometer and Its Appli-
cation to the Measurement of the Electric Gradiant of
the Atmosphere.,” by D. lejay, Comptes Rendus de la
Aecadenie des Sciences (Paris), vol. 178, pages 1480-
1482 (March 28, 1924).
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ments of experimental apparatus, very small
changes of pressure or temperature.*

Short distances may be measured, for ex-
ample, by attaching the moving member to one
plate of a condenser to which an oscillating
tube circuit is comnected.  An infinitesimal
movement of this condenser plate will be ap-
parent instantly in an altered oscillation of the
tube.  An even more delicate method devised
by Mr. Thomas himself depends on the induc-
tive coupling between a part of the tube cir-
cuit and the eddy currents set up in a metal
plate attached to the moving part of the ap-
paratus. Ii the moving metal plate be made
the diaphragm of a pressure chamber, this de-
vice becomes a very delicate pressure gauge.

As to just what extent these developments
in the use of vacuum tubes will be adapted to
ordinary commercial engineering  measure-
ments is problematical, but the vacuum tube
will undoubtedly Rll an increasingly important
position as an atd to the advanced physicist.

It 15 even conceivable that the laboratory of
the future will hecome a radio room where
every physical measurement or scientific calcu
lation will depend on the particular properties
of various types of vacuum tubes.

A number of these methods are summarized in
an article entitled “Some Applications of the Ther.
mionic Electric Triode to Purposes Other Than Radio
Communication,” by H. A. Thomas, Experimentul
Hireless (London), vol. 1, pages 636-642 (August,
1924).

Krom a photograph made for PopuLar RADIO

POPULAR RADIO

New Directional Antenna
Described by Marconi

SeEnaTtor Marconi's recent London lecture
on his experiments with short-wave transmis-
sion was noted briefly in this Department last
month.*  The full text of this lecture, which
is now at handt, contains two other points of
importance, not mentioned in the preliminary
cable reports. One of these is the design of
the new reflecting antenna perfzacted by My,
C. S. Frauklin of Senator Marconi’s staff; the
other is the failure of the familiar Austin
formula to explain the results obtained.

In the majority of experiments that have
been conducted with directional radio on the
so-called beam system the retlector has been a
set of vertical wires hung up in the form of
a parabola with its plane horizontal and with
the transmitting antenna at the focus of this
parabola. This was the arrangement used in
the 10-meter directional work of the United
States Burcau of Standards and in the carlier,

“ Marconi's Short-wave Tests,” Porurar Rapio for
October, 1924, page 40R.

7 “Results Obtained Over Very Long Distances by
Short-wave Directional Wireless Telegraphy, More
Generally Referred to as the Beam System,” by Sen-
ator Guglielmo Marconi. Jowrnal of the Royal Society
(July 25,

of Awrts (London). vol. 72, pages 607-621
1924).

i
i

TWO FOREMOST RADIO EXPERTS OF FRANCE

At the right is General Gustave Ferrié, chief of the radio service of the French

Army and already known to our readers as a contributor to Porurar Rapro. At

the left is Commandant René Mesny, the man who perfected the apparatus and

methods for radio telephony and telegraphy over waves only one and one-half
neters long.
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Tros department s conducted by Porviar Rapto LABORATORY for the purpose of keeping the

radio ecxperimenter and the broadcast listener
approved devclopments in radio equipment.

informed concerning the newest inventions and the
Only such apparatus as has been tested and

endorsed by the Laboratory is noted in these columns.

VARIABLE CONDENSERS
Parioble condenser . De Forest Radio. Tel. and
Tel. Co.
Duplex cariable condenser: Duplex Engine Gov-
ernor Co., Ine.
Gem cariable condenser: Fastern Specialty Co.
Ilraco precision condenser: Elgin Radio Corp.
Pariable condenscr: Federal Felephone and Tele-
graph Co.
Contivental verviicr Condenser: Gardiner and [lep-
burn o, Toe.
Clow-loss™  carialle
ment Corp.
“No-loss™ carichle condenser: General Instrument
Corp.
ariable condeaser - General Radio Co.
Ay condenser . Giltillaun Bros., e,
Perimer coriable condenser: Tammarlund Mig. Co.
Sexton varwlle condenser ;s Hartford Instrument
Co.
Radiant  condenser: lleath Radio and  EFlectrice
:\lf}»{. o
Non-diclectric condenser; Heath Radio and Elee-
tric Mg, (o,
“Low-loss™  grounded  yotor  condenser:
Grithn Radio Service, T, .

condenser; General  lnstru-

[Tuynes-

JACKS
Jucks; Federal Telephione and Telegraph Co.
Jacks; Tlarris and Birdscye.

!
|
I
t
£
|
|
i
i i
E N
Lo _ 4

Radion nsdation and soldering hieas

RIHEOSTATS

1)('(‘1701‘0\\# rheostat; De Forest Radio Tel. and Tel.
Q.

Iillostat; DX Instrument Co.

Tube control unit; Ilerbert Frost, Ine,

Rheostat; General Radio Co,

Riteostat; Howard Radio Co., Inc.

Ritcostar: Henry Ilyman & Co., §nc.

Ritcostat; Framngham Co.

RADIO-FREOUENCY TRANSFORMERS

Telos wariotransfornter Danziger-Jones, Tue.

Duratran transformer;  Dubilier - Condenser and
Radio Corp.

Eiseman R, F.
Corp.

Radio-frequency transformer; Electrical Research
Laboratorics.

Radio-frequency  transformer; Federal Telegraph
and Telephone (o.

Radio-frequency transformer; General Radio Co.

Tuned air-core transformer; General Radio Wind.
ing Ca.

Refley coils; General Radio Winding Co

Hoand H ivansformer; Ilart and Ilegeman Mfg.
Co.

Intermediate-frequency  transformer; Hayues-Grif-
tin Radio Service, Inc.

transformer; Eisemann Magneto

A CONDENSER WITIH GEARED VERNIER

Name of instrument: Vernier variable con-
denser,

Deseription: A condenser of the grounded
rotor type with the insulating pieces
spaced so that they are outside of the
dense part of the clectrostatic field. The
plates are cut away in a novel manner
to make the lower end of the capacity
curve slope more gradually.

('sage: In any radio-frequency circuit for
tuning.

Ouistanding features: A low-loss vernier con-
denser that can be used with a 4-inch
dial.  Equipped with soldering lugs.

Maker: New York Coil Co.
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WHATS NEAW IN RADIO APPARNTUS !

A LOUDSPEAKER FROM YOUR PHONGGRAPT

Name of instrunent: Phonograph attachiment,

Deveription: A\ uneatly made and as~cimbled unit
encased inoan aluminum shell with an
arljnsting screw on the back Tor raising
or lowering the magnet~. The drom
cover is of molded bakelite and 15 fitted
with a universal connection for attach-
ing to the phonograph horn.

[Ceage: With a phonograph horn and a radio
set as a loud speaking device,

Crgtstanding features: Good workmanship, vol-
ume, and elarity of reproduction,

Vialer:

Royal Tleetrical Laboratories.,

Kinrled Tooh for zolume adiustent

[ OO
[ ooop aerial,

[Tartman Electrie Co.
SETS IN KIT FORNM
felos Bit: Danziger-Jones, Inc.
Anockdonon  nentrodyne;  Frecd-Fisemanm
('nrlx_
Hants for Cockalday civenits; S, MMammer Radio Co,
forsistan c-conpled amplifier kit: Daven R wlio Co.
Cesistaneo-conpled amplifier ks Electrad, Ine.

Radio

FHONOGRAPTT ANTTNCHIMENTS
Dy feorest attachment: e Forest
Tel, o,
N\ and N plionograple wnit: Th. Goldschmidr Corp,
Fhowograph  attachment:  Tolzer Cabot Flectre
(o,

Radio Tel and

GRID LEARS AND RESISTANCES
Resisto conpler; Daven Radin Co,
Prectsionn resistors: Daven Radio Co,
Uariable grid leal: Durlham and Co.
Fil-deo-teal: DX tnstrument Co.
torid feaks: Flectrad, Ine.
{Cariohm o Electrad, Ine.
Fived grid deal: Chas. Freshman Co.. Tnc.
Laz e resistanees, arold Tlerbert Tuc.

TUBRES
Do Forest awdions: De Forest Radio Tel. and Tel.

PAXELS
{eleron panels;
iihroc babelite panels.
Ulectrasote padio parels: NN
Ine.
Formica pancls: Formica [n~ulation Co
Hard ibber panels. 1150 Goodrich Rubber Co,

Diamond State TFibie Co.
Fibioe Insalation Co,
Flevon and Son,

MICA FINED CONDENSERS
Viewmions: Dabilier Condenser and Ratin Corp.
BEANTTERIES
Diawiond “R7
ties Corp.
Povide o7 and R
attery Co.
Radio-primary battery: Thomas AW

batteries: Dimmnond Fleetric Special-

Datleries: Fledtric Storaec

Fadison, Tne,

CRYSTAL DETECTORS
JTived ervstal detectory
ratorics,
Pariofes for; Foote Mineral Co.
Ciant crystals: Foote Mineval (o,
Crystal detector:s ey Ilyman and Coo Ioe,
Fived reflev detector. Grewal Mfg, Co.

Flectrical Researclt Labo-

RECEIVING SETS
Pacle newtrodyne:
Ichodyae dufpler

o,
Hyoadeast veceizer: Fisemann Magneto Corp.
JFarascay radio receier, FParaway Radio Co.
Federal receivers: Federal Telephone  and
graph Co,
Ireed-Eisenann
Radio Corp.

Radio Co.

Toagle
ISconomie

Pt

Appliance

Tele-

wetrodyine; Freed-Biscemann

[oceleste  portable recoiter: General  American
Radio  Corp.

Gilfillan wewirodvie s Giltillan

Grebe broadeast receirer . N 1L Grebe & Co., Ine.

Synchropiase receiver: .\ I1. Grebe & Coo Inc.

A C. 1. recerer: N Co Tayden Racdio and Re-
~earch Co.

[Tavnes receiver;
[nec.

Bestone 1760 veceicer: Heney Tiyman and Co., Inc.

Tesco crystol sets: Fastern Specialty Cn.

Iiros.. Inc.

Tlayvnes-Grithn - Radio Service,

POTENTIOMETERS
De Forest potentiometer; De Forest Radio Tel.
and Tel. Co.
Frost tibe control wuit: THerbert 1. Frost, Inc.
Potentiometer: General Radio Co.
Potentiometer: Toward Radio Co., Tne.

LOUDSPEANKERS
Dictograph lowdspeaker: Dictngraph Products Corp.
Fiberfone horn und basc: Fibre Products Co.
N oand I iaported lowispeakeds: Th. Goldschimidt

Corp. o
T, dAndrew  MWiite  Daddspeaker: Tlaynes-Grithn
Radio Service, Inc.

[erald dowdspealer: Terald Flectric Coa., Ine.
Holtzer-Cabot loudspeater; [Toltzer-Cabot  lectric
Co.

Brass mouniing without solder

A WELLANOUNTIED CRYSTAL
Name of fnstrument: Mounted crystal.
Description: A tested erystal that is mounted
in a brass cup without any solder. The
crystal is kept in good clectrical contact
with the cup by a screw adjustment at
the back of the cup.  This method of
mounting  climinates  the possibility ol
damage to the crystal during the usual
soldering process.

{"sage: In any receiving circuit where a sensi-
tive crystal detector may be used.
Owlstanding features: Unitormity of sefisitiv-

itv.  Deegree of sensitivity.
Maker: Newman Stern Co,
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Resistance weire held betweeen mctal plates

A COMPACT FILAMENT RUHEOSTAT
Name of instrument: Filament rheostat,
Description: This instrument is f{astened  se-

curely together between two metal dises
which clamp the windings firmly,  The
shiding arm and the end of the resist-
ance wire are both brought out to hind-
g posts. A neat knob and  pointer
shows the setting when fastened on the
front of a panel.  The whole rheostat
takes up a minimum of space in back of
the pancel,

Usage: Ina radio receiving set as a vacuunt-
tube filament control,

Outstanding features: Livenly spaced windings,
Stmooth operation,  Small space require-
ments,

Maker: Central Radio Laboratories.

— — - SEa o e oo s

-

Suooth yunning contact

A FINELY MADE POTENTIOMETER
Name of instrument: Potentiometer.,
Description: An extremely well made instru-

ment i which the resistance winding is
mounted between two lat metallic discs.
The shaft is fitted with a vood hearing
and the pomter is kept in good contact
with an effective pigtail connection. The
shder is constructed  so that it runs
smoothly and makes good connection at
all times.

Usage: In radio receiving apparatus for con-
trolling ¢rid potentials or plate poten-
tials. It is usually comnected across the
“A” battery with the pointer or slider
connected in series with the grid circuit
or the plate circuit.

Ouistanding — features:  Fine  workmanship.
Smooth operation.  Silent operation,

Malker: Yaxley Manufacturing Co.

SWITCIIES
Arkay cam switches; Essex Mfg, Co,
Andi-capacity switeh; Federal Telephone and Tele-
graph Co,
F-teay switeh plug; Four-way Co.
AUDIO-FREQUENCY TRANSFORMERS
Awmplificr wnit: DeWitt-La-France Co., Inc,
Type C transformer; Dongan Eleetrie Mig. Co.
Push-pull transformers; Electrical Research Labo-
ratorics.
dio-frequency transformer; Electrical Research
Laboratories,
Noo 65 transformer; Federal Telegraph and Tele
phoné Co,
Republic audio-frequency transformer; Flint Radio
Co,
Supertran transformer: Ford Mica Co,
Adio-fréquency transformer; General Radio Co,

SOCKETS AND ADAPTERS

De Forest sockets; De Forest Radio Tel, and Tel.
o,

lirla sockets: Eleetrical Rescarch Laboratories,

P T socket; Federal Telephone and Telegraph
o,

.1, socket: General Radio Co.

I 7 socket: Gilullan Bros., Inc.

T socket: lleath Radio & Electric Mfg. Co,

TUNING INDUCTANCE UNITS
loastern coupler; stern Coil Corp.
Cockaday coils; Rastern Coil Corp,
Pall-mall variocoupler: Fssex NMfyg, Co,
Ferbend ceave trap: Ferbend Electric Co.
Muasterpicee cotl and condenser; Chas, Freshman
Co., Iue.
General Radio tuning inductances; General Railio

Co.,
“Gen-Hn” master tuning  coils; General Radio
Winding Co.
Parioconpler; General Radio Winding Co.
Pariveoupler: Gillillan Bros., Inc.
ariometer: Giltillan Dros., Inc.
Short wave tuner: L. W, Goodman.
Grebe clurifier; AL 1L Grebe & Co., Inec.
Pariocoupler; MNartman Electric Co.
Bank-wound  cariocoupler;  Tlavnes-Griffin
Service, Ine.
Perwituncer; Horne Electric and Mfg. Co.

Radio

PATTERY CHHARGERS AND RECTIFIERS
Fore battery charger: Fore Electrical Mfg., Co.
FooI50 battery charger; France NMig, Co.

PIIONE PLUGS
dweay switeh plug; Four-way Co.
Comsco bull-doyg  grip pluy; General Instrument
Co,
Pluyg, Narris and Birdseye.

DIALS
12-Z-toon radio dials: 12-7Z Radio Co.
A0 Co HL sharp tune dials; N, C. 1Tayden Radio
and Research (o,

Heath Bakelite dial; Heath Radio & Electric Co.
RADIO CADRINETS
Pulcanwood  (eabinet

Fibye Co.
Hines Radio Desk; Hines Radio Desk Co,

material) ;) Diamond  State

HEANDSETS

Dictograph headset; Dictograph Products Corp,

Federal headset; Federal Telephone and Telegraph
Co.

Frost phonces: Herbert 11, Frost, Inec.

N oand N ophones; Th., Goldschmidt Corp.

Noo 2 aoviversal headphiones; Holtzer-Cabot Elec-
tric Co.

Noo 4 national headphones; lloltzer-Cabot Electric
Co.
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WHAT'S NEW IN RADIO APPARATUS

A GROUNDED ROTOR VARIABLE CONDENSER

Name of instrument: Variable condenser.

Description: Gtounded rotor type. All parts
are of brass except the shaft, which is
of steel, and the plates, which are of
hard aluminum. Radion insulation is
used in thin strips. The plates are set
into the slotted brass supporting bars
and then the bars are pinched so that a
good electrical counnection is made to
each plate. The connection between the
shaft and the end plates is made by a
flexible pigtail connection. The work-
manship is extremely good.

Usage: In any radio-frequency circuit where
a low-loss condenser can be used for
tuning.

Outstanding features: Low minimum capacity.
Very low diclectric losses. Smooth op-
eration. Rigid construction.

Maker: Amsco Products, Inc.

MISCELLANEOUS ACCESSORIES

Divie engraved binding posts; Dixie Supply Co.

High resistance voltmeter: Dongan Electric Co.

Ducon lamp socket antenna; Dubilier Condenser
and Radio Corp.

Filko lightning arrestor; DX Instrument Co.

Eby binding posts; H. H. Eby Mfig. Co.

Indooraerial; Electrad, Inc.

Lead-in device; Electrad, Inc.

Lightning arvestor; Electrad, Inc.

Keystone lightning arrestor; Electric Service Sup-
plies Co.

Dynamotor; Electric Specialty Co.

Generators; Electric Specialty Co.

MeNeary scalometer; Emblem Mig. Co.

Binding post name plates: Ftching Co. of .\merica.

Fahnestock clips; Fahnestock Electric Co.

Fahnestock ground clamp; Fahnestock Electric Co.

Fahnestock antenna connector; Fahnestock Elec-
tric Co.

No. 1 hydrometer set; F. L. Freas Glass Works.

Clearviewe hydrometer set; F. L. Freas Glass
Works.

Radio “B” hydrometer set; F. 1. Freas Glass
Worlks.

Radio acrial mast fittings,; Freidag Mfg. Co.

Wawvemeter; General Radio Co.

Laboratory tnstruments; General Radio Co.

Goldenrod acrial wire; Goldenrod Aerial Co.

Handy time-saver disc; Ilan-disc Co.

Screw gauge; Han-disc Co.

A, C. H. phone connectors; A. C. Hayden Radio
and Research Co.

Sensory lightning arvrestor; Heineman Electric Co.

Steel aerial mast; S. W. Tlull & Co.

Nokorode soldering lkit; M. W. Dunton Co.

Nolorode soldering paste; M. W. Dunton Co.

(RN
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Radion tnsulation and pigtail conncction
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e Tremd

Iire to be clamped on binding post
PREVENTS TUDBE BURN-OUTS

Nawme of instrument: Tube protecting device.
Description: A protective resistance element in

a small tubular mounting with a bind-
ing post on one end and a wire at the
other end. The wire may be bent and
fastened on the “B” battery post on the
set and the binding post on the device
may be fastened to the positive terminal
of the “B” battery. If the filament cir-
cuits of the tubes get short-circuited
with the plate circuits, the device pre-
vents the filaments from being burned
out.

Usage: With any vacuum-tube receiver as a

protection against short-circuits.

Outstanding features: A device that can be

added to any set without having to re-
arrange the wiring.

Aaker: Terlee Electric and Mifg. Co.

This list of apparatus approved by the Portrrir Rapro LasoraTory will
be continued as a part of the WHAT'S NEW IN RADIO APPARATUS
department until all instruments, parts and complete sets have heen in-
cluded. The listing is alphabetical by manufacturer’s name and the in-
stallment in this issue goes only to the end of the letter H.
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CoNDUCTED BY

B “TROUBLE
¥ SHOOTING”

CiorRDON T avior

Every radio receiver requires a careful balancing of all of its parts if the best resulls are to be

obtuined.

Two receivers made from cxactly the sume destgin may give widely different results,

owing lo wvariations in the parts used, the skill of the experimenters and the locations of the

recelver.

This department is conducted for the spectal benefit of readers who have built the

radio receivers described in Poruiar Rapio and woho weant to profit from the experience of
others in operating them—to learn the little Finks that get the waxinnn results.

How to Increase the Selectivity of the Tuned-radjo-
frequency Retlex Receiver

(This set weas deseribed in Porviar Ravio for
ugust, 1924)

Soantk difficulty has been found by readers
in laving out the correct angle for setting
the sccondary of the special fixed-coupler used
in_connection with the tuned-radio-irequency
reflex recciver.  In the description (in Poru-
Lar Ranio for August, 1924) this angle s
given as 65 degrees, but it is not an casy task
to get the correct angle without the use of in-
struments.

A simple solution of this problem is given
in Figure 1. A rectungle A, B C. D is frst
drawn on a piece of paper with the long sides
414 inches and the short sides 2 inches. A line
1s then drawn from a corner of the rectangle
to the corner diagonally opposite, as the line
AC The angle tormed by the lines AC and
DC will be found to he 65 degrees. Now bend
the brass support for the sccondary coil of
the coupler until it matches the angle just
drawn on paper.

Max be Twmproved in Two [Vavs

In some locations where this receiver is in
usc close to two or more broadcasting stations
and more than usual selectivity is needed, there
are two ways to obtain the desired results,
First, the angle of the secondary coil of the
coupler may be increased in its relation to the
primary so that the secondary is more nearly
at a right angle to the primarv.  This is ac-
complished, oi course, by straightening  out

the small metal angle slightly so that the angle
will be greater than 65 degrees.

However, this change is usually wot neces-
sary.  Approximately the same results can he
obtained by setting the primary coil switch
lever on a lower tap, thus using fewer turns
of the primary winding. When either of these
methods is followed a slight reduction in vol-
ume results, but this is a sacrifice that must be
made to obtain greater selectivity in any non-
regenerative receiver. It is because of this
slightly reduced volume that it is not desirable
to change the angle of the coupler because in
that case the volume is sacrificed whether or
not great selectivity is needed at all times.

Coupler Coils Should be Set Carefully

It is imperative to have the coupler coils at
an exact right angle to the radio-frequency
transformer primary coil.  Otherwise there
will be an undesirable interaction between the
two instruments and 1t will be more diffcult to
prevent feed-back or, in other words, it will
be dithcult to find the proper setting of the
three-plate neutralizing condenser.

Coil Connections Can be Reversed

Some question has come up as to whether
it makes any difference which end of the
winding of the honevcomb coil is connected to
the primary of the audio-irequency trans-
former, and which end to the crystal detector.

514
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“TROUBLE

The leads to the honeycomb coil may be re-
versed without any noticcable change in
efhciency.

Try Different Capacitics
Across the Primary

Where other audio-frequency transformers
than those mentioned in the description of this

SHOOTINGT

515

receiver are used, it may be found advisable 1o
try condensers of different capacities  across
the secondary of the first audio-transformer
and the primary of the second audio-frequency
(ransformer.  And in addition, with certain
transformers, it sometimes helps o place a
fixed condenser across the primary of the first
transformer. The capacity of this condenser
may best be determined by experiment, but is
ustally about 0005 to .001 mid.

Tips on the Four-circuit Receiver

Waich Out for Defcctive Tubes

It will be well to repeat a warning against
the tricks that a poor or defective vacuuni-
tube will play in this or any other circuit.
Perhaps nothing will better emphasize this
than a quotation from a letter recently  re-
ceived irom a builder of the improved four-
circuit receiver in Buffalo, N. Y.

When his receiver was first built he {found
that he could only receive local stations and
could not succeed in obtaining regeneration at
all. He went on to say:

“In the wecks that followed I tried every-
thing I could think of, without much success.
I hooked up the circuit hackwards, frontwards
and upside down, but with all my experiments
1 obtained only weak signals, 1 had given up
hope of cver getting the set to ‘perk’ and dis-
mantled it entirely. Ilowever, my old stub-
bornness overcame me and 1 decided to make
that circuit work. I had no new evidence that
I could accomplish the task aside from the
fact that I had an unshaken faith that others
had turned the trick.

“Back into the circuit went the apparatus
which was hooked-up cxactly as it had been
several times before. As 1 turned on my rheo-
stats I happened to be looking directly at the
detector tube (UV-200) but noted that it gave
forth a rather sick-looking brilliance. When
I plugged in the receivers results were the
same as before. 1 then went to the nearest
radio store and bought a new detector tube
and it took about two seconds to find that this
was my trouble. My detector tube had ‘gone
west’ and 1 had never suspected it. With the
new tube I succeeded in tuning in nearly all of
the stations from 337 meters upward, in spite
of the fact that WGR was going full blast
and is located only a mile from us. It was
the end of a perfect day and I gave vent to my
enthusiasm by taking my old tube out in the
back yard and ‘socking’ it against a stone wall.

“This discovery was the means of saving me
from condemning the best circuit I have had
the good fortune to come across.”

In buying new tubes it is by all means ad-
visable to have the dealer test them in a re-
ceiving sct before making the purchase. Some-
times a tube will light up when connected to a
battery but will not work in a receiver in spite
of the lighted filament. This is sometimes
due to a short circuit between grid and filament
within the tube and sometimes due to a fall-

ing off of clectron cmission, A detector tube
should always be tested in a regenerative re-
ceiver to make sure that it will oscillate. A
little care of this kind in purchasing tubes will
often save much time, worry and expense.
Can be Reversed

Some builders of the improved four-circuit
receiver have been confused by the fact that
some of the leads from the negative *A” bat-
tery circuit were shown on the wiring blue-
prints as being connected to the flament con-
nections marked "4 on some of the sockets.
Actually the plus and minus signs stamped on
sockets may be entively disregarded, as results
will be the same regardiess of which of the
(ilament connections on a socket are connected
to the negative side of the "A' battery circuit
.nd which to the positive side.  This is he-
coming more generally recognized and many
manufacturers arc no longer marking sockets
with the positive and negative signs but in-
stead are simply marking both filament bind-
ing posts “I.”

Filament  Terminals

Keep Battery Wires dway
from Grid Condenser

In several improved four-circuit receivers
constructed by readers of Dorurar Rapio it
has been found that inability to hear DX sta-
tions was duc to inefficiency resulting {from
running A" battery and negative detector B
hattery leads close to and parallel with the
grid condenser. These three wires, running
from the binding post sub-pancl at the rear o1
the set to the potentiometer, should be kept
clear of the grid condenser by at least an inch,
and preferably two inches. Otherwise the ca-
pacity between these leads and the plates in-
side of the grid condenser will interfere with
the proper functioning of the detector.

The Condcenser Mav be Too Large

1f there is a noticecable hum or whistle when
the loudspeaker is plugged into the last jack
of the improved four-circuit receiver it is usn-
ally an indication that the value of the con-
denser across the sccondary of the first audio-
frequency transformer is too great. In the de-
scription in the Janaury issue, a .0005 mid.
mica fixed condenser was specified for use
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POPULAR

RADIO

BEND THE BRACKET TO MATCH ANGLE A-C-D

Frovre 1

The coupier coil of the tuncd-radio-frequency receiver should be fastened

wWith its axvis ot an angle of siviy-fice degrees to the axis of the primary coil. If
s necessary to Diercase the selectiity, bend the bracket so that it is a little nore
opcn Ahan the angle -1-0-1),

heres I some casges it has been found, how-
ever, that a lower capacity, such as 0001 or
L0025, will give better results and will elimi-
nate the whistle.

tn extreme cases (and this applies particu-
larly where a high ratio, such as a 10 to 1

transformer has been used in the first stage)
a variable grid-leak such as the Bradlevleak
or the Tunit should be connected across the
two grid connections of the “Input” push-pull
transformer and should then be adjusted until
the hum or whistle disappears entirely.

Hints on the Nulti-wave Tuner

(This set weas described in Povtrrar Ranio for

September, 1924)

If the tickler coil is not connected in the
circuit in the right direction, results will not
come up to expectations. However, it is easy
to determine the correct connections.  With
the receiver functioning properly, regeneration
should 1ncrease as the tickler coil is moved to-
ward the sccondary and decrease as it is moved
awav.  H it does not, reverse the connections.

When listening to a powerful local station it
s sometimes impossible to make the recciver
break into oscillation by bringing the tickler
coil close to the secondary. This fact leads some
users of tlis type of receiver to believe that
the tickfer coil being used is not laree enongh
to provide proper regeneration. Frequently
such is not the case, however, hecause it will
be found that plenty of regeneration will be
noticeable on the weaker signals from meore
distant stations.  On the other hand, if it is
impossible to make the receiver “spill over”
into an oscillating condition even on weak sig-
nals, it 1s safe to assume that the tickler coil

being used is not large enough. Or if regen-
eration is obtainable on the lower wavelengths
(the lower part of the secondary dial) but the
set will not oseillate when stations are tuned
in on the upper part of the secondary dial, this
indicates that the tickler is too small,

Coils for Parious Wavelengths

Following is a list of coil combinations to
cover all wavelengths hetween 200 and 25,000
meters.  The construction of single-laver coils
to cover wavelengths helow 200 meters was
described in the September issue, page 287.

Primary
Wavelengths  Primary Secondary Tickler Condenser
150-350 35 25 35 Heries
200-710 75 50 35 Series
635-1.300 150 100 75 Heries
845-1.970 200 150 100 Series
1.420-2.850 300 250 150 Heriez
2.550-4,250 200 200 150 Farallel
4.200-6,300 400 500 250 Farallel
6,230-14.500 1,250 750 500 Series
13.600-21.000 1,000 1,250 750 Parallel
16.000-25,000 1,250 1,500 1,000 Paraliel
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ConpucTeED BY KENDALL BANNING
Wuar little kink have You discovered for increasing the cfficiency of your sct?
helpful bits of radio information have you picked up that will be of use to the othor fellow!
Povurar Rapio will pay one cent a word for itewns for this department, and a smonthly

prize of $10.00 in addition for the best contribution.

Wiat

Send your ttems to Listening In

Editor, PopuLAR Rabp1o, 627 1l est 43rd Street, New York City.

— Lo e I E— mp—

How to Stop Local Interference
from Machinery

“ [TERE are some people here,” re-

ports \W. R. Duncan of Denton-
ville, Arkansas, “who causc interference
with instruments that throw off sparks
loud enough to kill all reception. These
sparks are caused by running a buzzer
and other instruments.”

This nuisance, unfortunately, is not
confined to Bentonville. Broadcast lis-
teners elsewhere are complaining—and
inquiring what legal steps might be taken
to abate it. Here is an informal legal
opinion of a New York lawyer who 15
himself a radio fan and who is special-
izing in radio law:

Radio fans are reporting that radio outlaws
on the highways of the cther are interfering
with broadcasting reception here and there.

I agree that something should be done. Our
programs around New York are punctured, as
it were, intermittently by spark transmitters or
other transmitters of the telegraphic variety,
especially those of the United States Navy. It
is not pleasant when it occurs, but it is not a
nuisance. The American 100-percent amatcur
senders are very gentlemanly in the usc of
their transmitting instruments, complying with
the laws and rules for operating the same and
using their instruments so as not to causc in-
terference. In radio transmission, each sender
should be a gentleman. When a man is so
unlike a gentleman as to unduly infringe the
rights of others the law steps in to assist in
the enforcement of such rights.

While the several states do not have laws
expressly prohibiting the unhridled operation

of radio transmitters, yet it is a {undamental
principle that wheve rights are infringed the
law will find a remedy. lFor instance, the in
terfering operation of a transmitter may con
atitute a nuisance, like certain  disagrecable
noises of a more or less continuous nature,
wilfully and maliciously caused. A\ musance
can be abated usually by suitable action in the
proper tribunal or court of the state in which
the nuisance occurs.

The Federal Government, however, primar-
ilv controls and regulates radio throughout the
soveral states. The act of August 13, 1912,
prohibits the use or operation of “uny appua-
ratus for radio comminication” as a means ol
commercial intercourse among the several
states, or for the transmission of signals, the
cflect of which cxtends heyond the state in
which the signals arc made, or where inter-
ferefee wouid be caused thereby with the re-
ceipt of messages or signals from beyond the
state, except under and in accordance with a
license granted by the Secretary of Commerce.

Any person that shall use or operate any
apparatus for radio communication without a
license shall be deemed guilty of a misde-
meanor, and on conviction thereof, shall be
punished by a fine not exceeding $300.00, and
the apparatus or device untaw fully used may
be forieited to the United States.

Section 5 of the same law also provides that
every license shall prescribe that the operator
shall not “wilfully or maliciously” interfere
with any other radio communication.  The
penalty, if one docs, is one year i jail, or a
fine of $500.00, or both.

The licenses granted to amatcurs provide
for the sending of signals on wavelengths not
exceeding 200 meters, and with a transformer
juput not exceeding one kilowatt, The rules
and regulations and provisions in the licenses
are for the purpose of preventing interference.
Persons who break these rules and regulations
are subject to fine and are liable to have their
licenses revoked.

Since the handling of misdemeanors is a

517
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Underwood & Underwood

ITOW NEW YORK LISTENED IN ON THE DEMOCRATIC CONVENTION
The fowr microphones in front of the speaker in Madison Square Garden were con-
nected to broadeasting stations throughout the country by means of wire lines and
short-wave retransmission.  Loudspedkers were set up in public parks, so that every-

one could listen in on the convention proceedings.

RADIO

Ou the facing page 1s shown a

truck fitted zoith a loop receiver and a public address system which 1s used during
the broadeasting of important events,

matter for the local district attorney of the
United States, it may help if he is put on the
job. With both the radio inspector- and the
district attorney on the job, T-am sure that
unlaw ful interference will soon stop. -
—Crharees H. KEesLER

Bobbed Radio Waves Now

in Style :
A VAST amount of research work is
hemg done on the shorter radio
wavelengths.  The amateurs have just
recently heen permitted to operate on
several bands of waves far helow one
hundred meters and everyvone knows of
the experimental broadcasting which s
heing carried out on these shorter waves,
Mastering the use of the shorter waves
15 not going to be quite as easy as it would
scem, however.  Here is how C. A.
Briggs of \Washington, D. C., sizes up

the situation :

Short radio waves have heen found to carry
great distances both at night and in the day-
time, and in the summer and in winter.

The navy, in co-operation with the amateur,
1s doing pioncer work on these short waves,
The amateur under the old law, as yet un-
changed but now obsolete, were given from
200 meters down. Under regulations made

placing restrictions on thein they are now con-
fined to certain bands. .

If one of the electric lights in your house
suddenly lights up without being turned on;
and then, when you-turn it on, goes out, burned
out, don’t be surprised. You have appropriated
some energy that doesn’t belong to you. The
amateur next door is-adjusting his short-wave
transmitter, and the natural tuning of- your
house wires has whisked away from him -the
energy which originally was destined for Aus-
tralia or " other’ remote place. - These “short
waves give some interesting exhibitions of the
transmission of power. However, they act like
mischievous children, and often escape and do
more things than one is able to find out about,
They are liable to-do gymnastics on a neigh-
hor's wire clothes line instead of reaching out
across five thousand miles of land and sea,
And again, where they appear to be weak and
feeble at the transmitter they may be striking
with powerful impact at a distant point. They
obey with absolute precision the most rigorous
mathematical laws, yet they appear to be the
most temperamental of things. Perhaps tem-
peramental displays in people are, after all, but
the responses of a controlled nature,

Radio Reception in the
Oregon Caves

READERS who have experimented
with radio reception in mines,
caves, tunnels and other underground
chambers which are not ordinarily con-
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LISTENING IN

Morris Rosenfeld

sidered favorable for reception, are in-
vited to send an account of their ex-
periences to PorurLar Rapio. One of
the most interesting of such experiments
was recently made in Oregon; a report
of the experiment follows:

On Sunday evening, May the 4th, a group
of radio experts experimented with tuning in
at the Oregon Caves, situated fifty-one miles
from Grants Pass and on the highway from
Crescent City to Grants Pass. - In the inner-
most recesses of these caves 1s a large room
called the Ghost Chamber. This room is 40
feet high, 50 fcet wide and 520 {feet long. At
the base of this chamber the altitude from the
sea level is 4,055 feet. The radio set used
was the most sensitive 8-tube super-hetero-
dyne available, using the modulation system.
The caves at this point are 1,600 feet straight
down fromm the surface of the earth and 3,300
feet back from the entrance. The caves are
situated in a solid ledge of limestone which 1s
at this time of the year saturated with water,

The first experiments were tried with an
acrial but no results were secured as there was
no opportunity for proper grounding within
the caves. At 7:25 rar. a Mu-rad loop aerial
was connected ; within three minutes, at 7:28,
KGW at Portland was picked up; the ball
score was heard and music by an orchestra.
Signals were weak on the speaker with good
volume on the headphones. At 8:11 p.a, sta-
tion CFCN of Calgary, Canada, was picked
up; it signed off at 8:17. On the loudspeaker

there was Dbetter volume ifrom Calgary than
from Portland. At 8:37 we picked up an or-
chestra which proved to be at KPO, San Fran-
cisco; was very weak on the loudspeaker. At
9:22 we picked up KGG at Portland, Oregon,
playing Victor records; this came ia with more
volume than anything previously recetved. At
9:25 we picked up a station with a woman an-
nouncing ; judging by the position on the dials
we concluded that 1t was KLX at Oakland,
California. At 9:35 we disconnected the set.

No static could be detected within the caves
but fading was quite noticeable. The experi-
ment was witnessed by the entire party of
twenty-eight people, composed of the senior
class of the high school of Yreka, California,
and Mr. W. J. Virgin of Medford, Oregon.
The party, under the leadership of Principal
E. C. Browne of Yreka High School, made an
extensive exploration of the caves and the
radio experts, Mr. Brice Rohrer, Edson Foulke,
Jr., and Mr. Virgin succeeded in tuning in for
the first time under these apparently 1mpossi-
ble conditions.

Considering the depth of the caves at the
point of experimentation, the results undoubt-
edly stand out as a wonderful accomplishment.

The trail into the part of the caves is very
irregular, turning at sharp angles and varying
in altitude many times bhefore the Ghost Cham-
ber is reached. Water is dripping down in the
caves constantly and iron ladders are placed
at different points in the trail. These condi-
tions plus the nature of limestone would tend
to make reception very dithcult.

—E. C. Browxe
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ConpucTED BY Davip Lay
Items of general interest that yow ought to know; bits of wmscyul wformation that
every radio fan ought to know.

A“Zone System” License for
Receiving Sets

Tur new wireless regulations in Australia
provide for a license fee for receiving sets
The fee i1s graduated according to the distance
of the set from the broadcasting station. The
first zone includes all territory within 250
miles; stations in the second zone are those
between 250 and 400 miles away from the sta-
tion; the third zone includes the remainder of
the country. FHeavy license fees are exacted
from owners of receiving sets operated in the
lobbies of hotels and other public places. The
new regulations permit paid advertising to be
sent from the broadcasting stations; a peculiar
feature of this regulation is that no advertise-
ment may be refused except with the approval
of the postmaster-general,

* k%

Polished Antenna Wire Necessary
Al r
on Short T aves

AMATEURS who have attempted to operate
their transmitters on the new low wave bands
recently opened to their use by the government
have found that the black oxide coating which
appears on copper wire soon after an antenna
has been erected has an exceptionally bad ef-
fect at these high frequencies. Many amateurs
have found that the use of enamelled wire for
antennas climinates this source of trouble.

* k%

How Radio Is Affecting
Power Companies

Power companies are showing a growing
interest in eliminating the interference to radio
reception caused by defects in their lines. Rec-
ords show that radio is responsible for a 20
percent increase in lighting kilowatt-hour sales.
Some companies hesitate to admit that defects
in their circuits can be indicated by interfer-
ence complaints, but the more progressive
power companies consider these complaints as
valuable sources of information,

520

Radio Control of Military
Airplanes

AccorpiNGg to General Herschauer, who
commanded the French aviation forces during
the recent war, the extensive experiments car-
ried out on this important application of radio
have bheen extremely successful. One man
seated at a switchboard can direct the flight
of the planes with such accuracy, says the
general, that a whole fleet of them can be sent
for long flights to bomb distant cities. No in-
formation is available, however, as to just
what extent the French radio-controlled air-
planes are immune to interfering radio waves
sent out from enemy stations.

* k%

Paying in Advance for Radio
Programs

Tue regulations regarding radio receiving
sets are strict in Germany. Set owners must
secure licenses from local postmen and pay in
advance for broadcast programs. Houses may
be searched without warrants if owners are
suspected of breaking the rules. Detector and
audio receivers may only be used on wave-
lengths between 250 and 700 meters. Radiat-
ing and oscillating sets are forbidden. As the
Germans put it, “receivers fitted with audion
must be so constructed that they do not swing
even if the tension is increased.”

* * *

“Hello! Is This London?”

AMERICAN telephone interests are now ex-
perimenting with a British concern in order
to determine the possibilities of establishing a
regular radio-telephone service across the At-
lantic. Transmission from America to Eng-
land has already been proven possible and, upon
the completion of a new and powerful station
in England, tests will be undertaken to find out
if service in the other direction will be as feas-
thle. It is reported that the complete service
will be in operation within a vear unless unex-
pected difficulties are met with.
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Ship Calls for Ambulances
oy

OrriciaLs of the White Star line were mys-
tified recently by a radio message from the
Avrabic requesting that a string of ambulances
meet the vessel on her arrival at the pier. The
request was carrted out and when the liner
docked, sixteen of the passengers were taken
to hospitals. Over seventy-five of the number
on board had been morc¢ or less severely in-
jured when the ship encountered a terrific

hurricane.
* * *

Broadcaster Finds a Long-
lust Brother

Lievur. W. Neruew Kinc appeared on the
morning program at WEAF a short time ago;
at the conclusion of his address he received a
call at the studio from a brother he had be-
lieved dead for more than twenty years.

* * *

Loudspeakers Take the Stump

Joun W. Davis has been using in his cam-
paign a special Pullman car fitted with a loud-
speaking apparatus on the rear platform so
that the crowds that gathered around the car

Kadel & Herbert

BROADCASTING FROM AN AIRPLANE RECEIVED LOUDER THAN
FROM A POWERFUL LAND STATION

had no difficulty in hearing every word. A
special feature of the installation is a plug pro-
vided so that local broadcasting stations have
been able to connect up their circuits direct to
the car and broadcast the political speeches.

Ed E3 sk

Radio Distributes News During
a Strike

DuriNG the recent railway strike in Cuba
the newspapers of Havana found themselves
unable to reach their subscribers in the re-
moter parts of the island. Radio was pressed
into service. News bulletins were read over
the Havana broadcasting station, P\VX, and
were picked up and posted in all parts of the

country.
sk S ES

Broadcasting that Goes Under
a Bay

Statron KGO, in Oakland, California, has
recently installed a broadcasting studio across
the bay in San Francisco. The microphone
impulses, picked up in the San Francisco
studio, are transmitted nearly ten miles in a
cable laid under the water of San Francisco
Bay, before they reach the broadcasting station
itself.

When station WIZ in New York picked up the woice of an aviator who was cir-
cling high over Central Park and #hien retransmitted it on 455 ncters, many lis-
teners found that they could hear the aviator direct louder than through 11712,
The shiclding of the steel buildings in the city probably caused this curious cfect.
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Teaching Radio Code by
Phonograph

Rapio instructors and experts at the Army
Signal School at Camp Alired Vail, New Jer-
sey, arc experimenting  successfully with a
method of instructing prospective radio op-
crators by means of phonographic records for
sending  and  receiving code.  Phonographic
records have been in use for years to teach
receiving, but this is the first time that a re-
cording phonograph has been used to make a
record of the student’s messages as he sends
them. The records are run through the re-
producer several times in order to familiarize
the new man with the defects in his key work.

* * *

Compulsory Radio Advocated
for Mines

Britisn radio engineers and mining experts
are reported to be at work on a small radio
receiver for miners. It will be light and
cheap enough so that cach miner may be com-
pelled to take one with him when he goes
underground.  Then in case of a disaster of
any kind the miners can be told, from the
surface, what to do and where to go in order
to facilitate their rescue.

% E3 b
Britain’s Most Powerful Station

T new broadcasting stationn of the DBritish
Broadcasting Company at Chelmsford, Eng-
land, is now on the air with regular programs.
The wavelength is 1,600 meters and the call
letters are 5XX. The power used is the lar-
gest of any broadcasting station in lngland
and probably in the world; it is 25 kilowatts.
At present the programs are transmitted from
10.30 a.m. to 1230 p.Mm.; from 4.30 to 5.30

Thos. Coke Knight

p.M.; and from 7.30 to '8.30 P.M.
British daylight saving time.
* * *

Lead Rod for Catwhisker

IN an interesting series of articles now be-
ing published in the Wireless World (London)
on crystal reception, Mr. James Strachan
mentions a curious type of catwhisker consist-
ing of a rod of metallic lead a quarter-inch or
so in diameter and sharpened to a point where
it presses against the crystal. The idea is to
eliminate the disturbance of the adjustment by

vibration of the catwhisker.
* * E 3

These are

New Measurement of Maximum

i .
Size of Universe

AT the recent meeting of the British Asso-
ciation for the Advancement of Science, at To-
ronto, Canada, Dr. Ludwik Silberstein, of
Rochester, New York, announced his recent
calculations on the maximum size of the uni-
verse to which the earth and all the visible
stars Dbelong. The calculation is based on
measurements of the light rays from. distant
stars and on the conclusions of the Einstein
theory of relativity, It comes out that the
greatest possible distance in the universe is
about 180,000,000,000 light years or some 1,000,-
000,000,000,000,000,000,000 mites.  Light and
other ether waves do not move, Dr. Silber-
stein believes, in straight lines; instead they
move in very long curves. A light ray, if not
absorbed by anything, will return ultimately
to its starting point, just as a man who sails
straight around the carth will come back, in
the end, to the place where he started. If a
radio wave went out from the earth and was
not absorbed or deflectea in passing through
space it would come back to the earth again
in about 360,000,000,000 years.

RADIO HELPS THE SHORTHAND STUDENT
Lectures and speeches broadcast by radio make good material on which to polish up

the “pothooks.”

Charles L. Swen, the world’s champion shorthand writer, kept a

notel ook handy to take down the lectures that were sandwiched in between the
musical numbers while he was training for competition.
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Pacific & Atlantic

BROADCASTING FROM THE BOTTOM OF THE SEA

In an attempt to find out whether radio fans would be interested in a description
of the bottons of the sca, as told by an eyewitness, station WIP equipped a diver’s
helmet wiitl a microphone (as shown in the upper left-hand corner of the illustra-
tion) and sent the diver down to the bottom a short distance off-shore wwith 1n-
strictions to describe what he could see in the way of fish, marine vegetation and

old wrecks.

Here 1s one instance, at least, where the program director had no nicans

of checking the accuracy of the speech being broadcast from his station!

Claims Radio Influences Jurors

A ~NEw and confusing element threatens to
be injected into our law courts in the form
of broadcast discussions of celebrated cases
that may be listened in upon by jurors who
might be unduly influenced in their decisions.
This unique but plausible claim was recently
made by Frank J. Hogan, chief counsel for
Edward L. Dohenv i the oil investigation,
who requested that the indictments against his

client be quashed. Mr. Hogan claimed that a
speech broadcast from station WRC by Sena-
tor Walsh, who was in charge of the investi-
gation, had influenced the Grand Jury which
was in session at the time, and he called atten-
tion not only to the fact that the jurors likely
had their own receiving scts, but that there
were at least twenty public receiving stations
where members of the jury could have heard
the address.

www.americanradiohistorv.com


www.americanradiohistory.com

w
[0S
SN

“Vacation Radio™ Must be
Registered in France

I+ yvou live in France and if you want to
take a radio receiver with you on your vaca
tion, yvou must first go to the othce ot the gov-
ernmental radio authorities and register your
set, the location at which you expect 1o use it,
how long you will be gone and all the rest ol
your plans for a radio vacation.

Lost Flamingo Located by Radio

Ox~E of the most curious services ever ret
dered by a broadcastuing station fell recently to
the lot of 2LO i Manchester. .\ tlamingo es-
caped from the zoo, a description o1 the bird
was broadcast and it was located presently and
returned to its cage.

* *

Radiv Expedites Distribution of
Weather News

THe weather information given to the pub-
lic in Irance by the othce of Meteorology
(the French equivalent of our Weather Bu-
reau), 1s broadcast altogerher by radio.  This
has resulted, says M. Bureau of that othce, n
a much quicker and cheaper distribution of
the mformation. The distribution of a weather
forecast formerly required the co-operation of
six separate telegraph othces, as well as a hos
of messengers. Now the eutire procedure is
carried ow by a single broadcasmw station
connected directiy with the forecaster’s office.

POPULAR

RADIO

Notes of "Cello Coax Nightingale
to Sing

Wiien the song of the mnightingale was
broadcast recently by the British Broadcasting
Company the microphone was set up in a su-
burban garden where the birds were known
to be plentiful, A ’cellist then played to the
hirds until they were induced to imitate the
sound and burst mto song.

K * *

Interference Between Long-wave
Stations Serious in Europe
Tue tendency of the first European broad-
casters to select waves m the neighborhood
ot 2,000 meters has now become a serious mat-
ter hecause of the number of such stations now
on the air and the mterference that they cause
to each other's programs. Rudio-Paris works
on 1,760 meters, PI‘A},\IC and Rome are on 1,800
meters, Madrid is between these two figures,
Now comes the new 25-kilowatt British sta-
tion, soon to be on the air at Chelmford and

which will work dl 1,700 meu rs.
*

Radio I'ia the 1\ orth Pole

AN amateur in Holltand who has succeeded
several times in hearing the radio telegraph
station at Hawaii reports that the direction of
his receiving loop when this station is received
indicates that the Hawaiian waves are arriv-
ing from almost due north. It is apparent,
therefore, that the north magnetic pole or
other “radio obstacles” so commonly assumed
to occupy the Arctic regions do not really pre-
vent the passage of radio waves across the
pole.

Kadel & Herbert

RADIO TIME SIGNALS CHECK THE SUN DIAL

Captain “Jack”

Irwin, on his way to California from New York, stopped off long

enough at Garden City to check the sun dial by means of time signals received on
the raaio receiver he is taking along on his trip.
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WITH THE INVENTORS

Troaras Eroway

Tuas department will keep vou in touch wwith the latest incentions of interest on
which patent rights have been granted, and which arc significant contributions to
radio art.

Metal-coated MNica for
Condensers

No. 1,479.315, Ficure 1. Inovented by G 11,
Pickard of Newton Center, Massachusetts, and
assigned to the Tireless Specialty Apparatus
Company.

With the object of producing a condenser
having the least possible distance between
plates as well as low losses by leakage or in
the dielectric, a thin adherent coating of metal
is produced on the surfaces of plates of nica
or of other dielectrics. The metal coatings
may be formed by electro-plating methods, by
cathode deposition (after the manner used in
making master-moulds from phonograph rec-
ords) or in other ways. In poorly designed
condensers in which the dielectric is not prop-
erly compressed between the plates, a loss oc-
curs due to the actual mechanical motion of
the plates caused by the alternate charging and
discharging and the consequent alternate at-
traction and repulsion of the plates.

A Receiver that Uses a Ground
Only, Without Antenna

No. 1,479475, FicUre Invented by Ogden
AMinton of Greenwoich, Connccticut,

The two input terminals of a vacuum-tube
receiver of any standard type are connected
to a ground, one terminal through each wind-
ing of a standard short-wave variometer, one
of these windings being shunted by a variable
condenser. Rough tuning is accomplished by
varying the coupling hetween the variometer
coils. the condenser being used for the final,
more precise, tuning. The apparatus can be
made to operate successfully without this con-
denser. The patentee claims that the device
is “the first successful receiving apparatus us-
ing neither an aerial, nor a loop, and having
only one connection to the ground.”

2

[

Multiple Loop Svstem for
Simplified Tuning
-No 1.479.638, Ficure 3. Invented by 7. K.
Zworykin of KNansas City, Missouri,
This invention contemplates the use of three
or more loops, each one tuned. and all con-

nected in multiple to the receiver proper, One
way of making the connections is shown in

Figure 3, but other ways are possible,  The
mventor claims that useful regeneration (in

addition to the ordinary cffect of regenera-
tive circuits) occurs bhecause of the mutual in-
ductive effect of the loops. Tuning of the loops
is said to be possible without decrcasing the
energy pick-up or interfering with the direc-
tional effect of the loops,
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LOQ INSULATION
PICKARD'S CONDENSER MADE OF
METAL-PLATED SHEETS
Freure 1: The upper figure shows a single
plate of mica (or other diclectricy woith the
metal coatings on the two sides. Note that the
opposite cdges on either side of the mica are
left uncoated.  The lower figure showes how
such plates are built up to obtain largcr
capacity.

U
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HOOK-UP FOR TIHHS ONE-GROUND RECEIVER
Fieure 2: The two coils of the wariometer, 11 and 12, may be rotated to vary the

coupling.

When a standard short-wave variometer (s used for these coils, the con-
denser, 21, is a standard 43-plate carviable condenser.

Other coils and condensers

may be used, as may other hook-ups for detection and amplification,
.

Link Circuit to Block Low-

frequency Interference

No. 1480891, [wcented by Howard 1.
Becker of Schenwectady, New York, and as-
signed 1o the General lectric Company.

In many circuits that employ vacuum-tube
detectors or amplifiers, low-frequency disturb-
ances artsing from internal irregularities in the
opcration of the tubes themselves may be in-

troduced and will then be amplified by tubes
farther along in the cascade.  The inventor
avoids the retention of these low-irequency
disturbances by employing a link circuit tuned
to the wanted frequency. The output of the
radio-frequency amplifier is arranged non-in-
ductively to the input of the detector; the link
circuit being introduced between them and in-
ductively coupled to hoth. This link circuit
may consist, conveniently, of a capacity and an
mductance.

g
L A
U el
e | |1
,u: 7‘—;0 ”’% J
l T
L” 5 >_1IL T
_omo—|||||||||||||}——|

ARRANGEMENT IFOR REGENERATION BETWEEN LOOPS
Fiaure 3: The conuncctions of the nudtiple loops to the recelver may be varied, if

desired.

The anutual induction of the loops is supposed to assist regeneration,
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DIAL VERNIER THAT MAY BE MADE AT HOME
Frcure 4: The spring clip, 20, holds the knob on the dial loosely enough so that the

knob can be turned inside it.

Fine adjustment may be made with great precision by

means of the screw, 14, turned by the Enurled nut, 18.

Vernier Control for Dials

No. 1,481,669, Ficure 4. [Tnvented by 17il-
liam M. Justice of Baltimore, Maryland.

A spring clip attached by friction to the
kuob on the dial may be moved backward or
forward with great precision by means of a
screw that is fastened to it. The arrangement
will be made clear by a glance at Figure 4.

Preventing Interference from
Strong Signals

No. 1,481,945, Ficure 5. [Invented by Julius

HOW TO BALANCE OUT
STRONG INTERFERENCE
Ficure 5: The direct signals
through the inductance, 12, are
cancelled, when they come to
the condenser, 11, by the oppo-
sing impulses that they have
generated by inductive coupling
m the second inductance, 10.
Exact balance is secured by
varying the coupling between
12 and 10, as well as the ca-
pacity of the condenser.

IVeinberger of New York, New York, and as-
signed to the Radio Corporation of Awmerica.

Two inductances are connected in parallel
to a single condenser and are also coupled in-
ductively, this coupling being variable. The
condenser is also variable and, by properly ad-
justing the coupling and the capacity of the
condenser, it is possible to oppose the direct
signal through the condenser and one induc-
tance to the opposed signal originated in the
other inductance by the coupling. The hook-
up is said to be of especial utility in tuning
out the strong signals of a nearby station in
order to hear the weaker signals of a more
distant one.

G\\‘
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THE LEAD PERONIDE
ARRESTER

Fiovre 0 The gnetal plates. 1 and 3, are con-
nected to the line and to the ground.  These
are swrrounded by the filis of lead perovide,
O and 6. This s conducting when cold; non-
conducting after it has been heated., 3 is a
non-conducting piller sich as asbestos or spun
alass, through the pores of woelich the are
passcs wlien the arrester acts.

LIGHTNING

A Lightning Arrester That
Readjusts ltself

No., 1483538, No. 1483539 axn No. 1,483-
40, Ficere 60 Anvented by CO T Alleutt of
ittsburgh, Pennsyloania.  Also No. 1,483,548,
Invented by 170 A Lind of Twetle Creek, IPenn-
svlvania. Al assigned to the Wesiinglhouse
Llectric and Manufacturing Company.

It 1s a fault of many types of lightning ar-
resters and other devices for discharging over-
load surges to the ground, that when an are
has once been established across them the arc
1s likely to continue although the voltage has
dropped to a safe value. The four patents re-
ferred to describe a method of avoiding this
by the utilization of a property of lead per-
oxide.  This compound is a relatively good
conductor when cold, So soon, however, as it
15 heated it undergoes a chemical change that
makes 1t a non-conductor.  Accordingly, if the
terminals of a spark gap for a lightnmg ar-
rester are coated with lead peroxide and if an
arc forms (because of an overload) between
these terminals, the spots on the lead peroxide
laver where the arc plays become heated and
therefore non-conducting.  This  breaks the
arc. Jf the overload continues a new are will
form on some other spot of the lead peroxide
surface. This arc, in its turn, will be broken
by the increased resistance of the lead peroxide
as soon as 1t gets hot. Thus the arc passes only
<o long as the overload persists.  Figure 6 is
from patent Number 1,483,539,

POPULAR RADIO

Impulses Applied to Masts Pre-
vent Antenna Losses

No. FA83800.  [fuzented by Otto von Brink
of Berlin, Germany.

In the antenna systems of large stations the
charges induced i the tall metal masts by the
alternations of charge in the antenna wires
may be the cause of serious losses of energy.
It is for this reason that the masts are coni-
monly msulated from the ground, even at the
penalty  of difficult and  costly  construction.
This mventor proposes to minimize still fur-
ther the inductive losses in the masts by com-
municating to them through a special circuit
clectromotive forces just competent to neutra-
lize the inductive effects of the antenna. 1t is
said that the amount of energy radiated is
mcreased,

A Group of Patents on the
Hammond Control System

Nos. 1,484,605; 1,486,885; 1,486,886 1486 .-
8875 1L489,031 ann 1,496 311, [nwvented by John
[ays Hammond, Jr., of Gloucester, Massa-
chusetts.

These patents are part of a group, filed be-
tween August 24, 1912 and October 17, 1917,
covering Mr. Hammond’s system, now well-
known, for the radio control of torpedoes or
other machinery by means of multiple modu-
lation.

Catwhisker Made of Rolled
Metal Sheet

No. 1L485,524, Ficure 7. Invented by H. 1.
Pickron of Rock Island, [llinols.

Astrip of metal, rolled up aud then drawn
out mto a fairly stiff spiral, is said to make
a catwhisker that not only stays in adjustment
much better than the more usual and more
flexible forms but possesses a larger area of
good contact and does not require, therefore,
so much searching of the crystal surface.

Telephones Make Ground
Through Body of Listener

No. 1486,049.  Jnvented by G. B. Spring of
Milford, New Hampshire,

A telephone  headset, otherwise of usual
character, carries a metal plate that makes
contact with the ears of the wearer. This may
he so connected to the circuit that the body of
the listener hecomes either the antenna or the
ground for the set.

THE SPIRAL CATWHISKER
[iGure 72 This volled-up strip of metal may
be used as a catwhisker and is said to have

many advantages.

www.americanradiohistorv.com


www.americanradiohistory.com

|

CONDUCTED BY

Cover Your Coils While
Soldering

PLACE a piece of paper over the wind-
ings of coils when you are soldering a
connection which lies directly over or
near the coils. This will prevent solder
or soldering paste from spattering on
the windings. Many good circuits and
sets are discarded just because the coils
are damaged in the process of soldering.

Cover up the coils while you are
doing this job!

Keep Contacts on Vacuum
Tubes Clean

BEe sure that the contacts on the bot-
tom of the vacuum tubes you use are
kept clean and bright. If they are
blackened or dirty, the connection
through to the rest of the circuit will be
poor and you may get varying signals or
none at all. Clean the contacts with a
bit of sandpaper or with a small file.

Mounting Condensers Which
Have Metal End Plates

I~ - laying out the radio-frequency
parts of a circuit, such as condensers
and coils, there are a number of precau-
tions that should be taken to prevent
losses in the fields, both electromagnetic
and electrostatic.

Condensers  which have grounded
rotors, and the accompanying metal end
plates, should not be mounted in such

e e g

AMATEURS

ALBerT G. CrRAIG

a position that there will he any eddy-
current induced 1w the plates.
This means that the condensers should
not he mounted directly in the electro-
magnetic fields of the coils nor should
they be mounted so that the plane of the
plates lies at right angles to the diree-
tion followed by the lines of force them
selves.

It should bhe remembered that any
energy expended from the energy of the
field itself, detracts from the total
amount of energy that will be induced
in the secondary of the coils themselves.
Placing condensers in the wrong posi-
tion has the etfect of adding a resist-
ance to the electrical circuit which de-

losses

creases the vital energy which causes
the set to operate.
Remember this when you design a

set and keep the metal end plates away
from the strong portions of the inductive
field : a distance of two inches is usually
safe.

Guard Against Jarring of Mag-
nets in Headphones and
Loudspeakers

Never drop the headphones on the
floor, and never place the loudspeaker in
such a position that it may be knocked
off onto the floor.

Sudden shocks will affect the magnets
so that they will lose their magnetism
and the reception will be weakened.

Keep the phones hanging on a hook.
and place the “speaker” in a safe place.

529
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Hints for Builders of Sets

IF you are a beginner at constructing
your own radio receivers, you should
certainly follow closely the instructions
that you are given, to make the set func-
ton with the same success as the set de-
scribed.

If. however, you are an experienced
radio man and understand the problems
that are encountered in designing and
construction work, you may be able to
incorporate some changes and departures
of your own into the set you are build-
mg.  You may even be able to improve
on the set so that it will more completely
suit your own particular needs.

3ut don’t try to do it if you have not
had a lot of experience, and if you are
not sure that you know exactly what you
are doing when you make any changes.

Solder Well All Joints in the
Antenna Wires

Tur antenna which is erected for
broadcast reception is usually put up in
a single piece. It usually consists of
100-foot horizontal wire with a lead-in,
varving in length from 20 feet long to
100 feet long, running down to the set.

Sometimes the antenna cannot he made -

i one picce as in the case of the two-
wire antenna. 1 this is the case be sure
to solder all joints well so that there
will be no poor connections.

Antenna Connections Inside

the Set

Br sure that you keep the wiring of
the antenna circuit isolated from the
grid circuit (the secondary circuit, in
general) when you lav out the next set
vou intend building. If you leave them
in close proximity to each other vou
will never he able to obtain loose enough

coupling to be able to tunc sharply
enough,
Especially, keep the antenna lead to

the coil as short as possible, and as far
as possible from all the other wiring.

Soldering Lugs versus
Binding Posts

Tue wise manufacturer is gradually
discarding binding posts for making con-
nections to the instruments. A much
more positive connection and a more
permanent one is made by means of a
soldering lug. Some manufacturers in-
clude both on the parts they build and
sell, but the trend is towards the solder-
g lug.

Sockets, rheostats, condensers, vario-
meters, couplers, transformers, and coils,
only do their work properly when they
are properly and fully connected. A
soldered joint gives a better and more
lasting connection than a binding post
hecause it does not vibrate loose ; because
it produces a joint of higher conductiv-
ity ; and at the same time it costs slightly
less, so that the manufacturer can put
more quality into the other details.

Be sure that the instruments you pur-
chase have a proper means for connec-
tions.

Hunting for Loose Connections

In Your Set

WieN looking to find a loose con-
nection in a set, first turn on all the
tubes. Then rap the panel (with the
cabinet off the set) and if you hear a
clicking or harsh scratching noise, you
will know it is in one of the wires lead-
ing to some instrument situated on the
panel.

It is a good plan to test out every
wire in the set by shaking it with an
insulated rod such as a fountain pen or
a wooden pencil.  Never use a metal
screw-driver or any kind of metal rod.
You may short-circuit some of the cir-
cuits if you do.

fust Tisten in while testing out every
wire with the rod and you will hear a
series of scratching sounds or clicks
when you shake the wire that is not
firmly connected.

A loose ground connection may also
cause noisy reception.
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COoNDUCTED BY RiIcHARD LORD

A limited nmumber of questions of general scientific

interest will be answered each

month in this department. Readers are invited to send in questions that have pussled
them—Dbut the selection of questions for answer cannot be guaranteed or can ques-
tions outside the radio field be answered by mail.

Is it possible for a telegraph instru-
wment to pick up radio waves and to talk
to you, as was reported in the news-
papers?

Ir an audio-frequency current is fed into a
telegraph line the telegraph instruments will
frequently convert it into sound just as a tele-
phone does. A loose iron core in one of the
electro-magnets or an armature clamped down
on the pole piece just tight enough but not too
tight, will make a vibrating unit that behaves
exactly as a telephone diaphragm would do.
But the current must be rectified. Radio waves
that have not passed through a detector will
not do it.

Can an old-fashioned liquid battery
such as was once used on doorbells be
used as an A battery for radio?

Yes, provided it is of a type that will give
constant current while in use. The copper
sulphate cell, having metal elements of copper
and of zinc, will do very well. Its voltage is
about 1.1 volt per cell. The sal-ammoniac
cells are less satisfactory, as their voltage runs
down rapidly.

Is it true that shooting stars can be
heard in a radio receiver?

Tuzere used to be a theory to this effect, but
it has not been much heard of recently. Shoot-
ing stars are really small particles of iron or
stone that enter our atmosphere from outer
space and burn up by friction with the air.
The idea was that they would produce electric
charges in doing this and that these charges
might be responsible for the “hissing” variety

v

of static. No one seems ever to have listened
for static and watched for shooting stars at
the same time, but with the development of
newer theories of static the shooting star idea
seems to have died a natural death.

IVhy is it that the text-books of clec-
tricity give water as an insulator and yet
the current will pass through water casily,
as is cvident by the serious leakages
caused by a wet panel in a radio sct?

Tue confusion is due to forgetting the
question of the purity of the water. Pure wa-
ter is a very good insulator. It is possible,
indeed, that if we ever succeed in making ab-
solutely pure water, not containing even a
trace of any impurity, we will find it to be an
almost perfect insulator. But ordinary water
is far from pure. It contains, for example,
some common salt dissolved in it. It is the
impurities that carry the current.

How much clectricity is necessary in

order to cause death?

It depends on circumstances. The effect of
heavy electric currents on the human body is
very little understood. It is supposed that they
act in some way on the nerves, paralyzing the
action of these organs and thus stopping the
impulses that keep the heart and the lungs
going. If this is true it is easy to see that the
condition of the body, the point of application
of the current and many similar circumstances
may alter the effects of the current on the
body. Cases are on record of persons being
killed by contact with potentials below 100
volts, although such voltages are usually quite
safe. On the other hand, 60,000 volts have
failed to kill on momentary contact.
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IVhat is a current-squared wmeter?

THis is merely a sensitive milliameter, the
scale of which is calibrated to read the square
of the current instead of the current itself.
Some of the formulas used in radio calcula-
tions require that the current in milliamperes
be squared before substitution in the formula.
The current-squared meter does this auto-
matically.

What 1s a tantalum rectifier?

It is an electrolytic rectifier which makes
use of plates of the rare metal tantalum in-
stead of the aluminum plates that are ordi-
narily used. The solutions, construction and
other features are also different, being suited
to the employment of the tantalum. As in all
¢lectrolytic rectifiers, the principle is that some
property of the surface of one electrode, usu-
ally the formation of a surface film on it, pre-
vents the flow of the current in one direction
while allowing it to flow in the other direction.

What is the cause of the skin cffect
by wwhich wost of the current in a wire
fows on its outside surface?

THE detailed theory of this effect is too com-
phcated for description here. Briefly, what
happens is this. With each change of direc-
tion of an alternating current an electromag-
netic wave is set up about the wire. This takes
cnergy and time. It also reacts on the current
in the wire. With rapidly alternating cur-
rents, like radio-frequency ones, the net re-
sult of the reaction between field and current
s to cancel the current in the center part of
the wire.

What is the so-called silicon iron that
is sometines used for iron cores of trans-
foriners and other inagnetic parts?

IT is an alloy of iron with a little of the
chemical element named silicon. The silicon
alters the propertics of the iron somewhat,
especially its magnetic properties. For certain
purposes this silicon iron is better than ordi-
nary cast iron or wrought iron.

IWhat is the difference between con-
ductive coupling and resistance coupling?

Tuere is no difference. These are different
names for the same thing. Conductive coup-
ling means that two circuits are coupled
through a conductor. Of course a resistance
is a conductor, though perhaps a poor one.

Why are the plates of wvariable con-
densers made of aluminumm or of some
similar soft metal when plates of thin
steel would be so much more rigid?

SterL plates would he maghetic.  The

charges of electricity flowing continually in
and out of the plates, would set up eddy cur-

POPULAR RADIO

rents in them and these eddy currents, in turn,
would set up magnetic fields. This would
mean a loss of electric energy. Only the non-
magnetic metals, like copper or brass or alum-
inum, can be used for condensers to be em-
ployed with high-frequency currents.

What is the wmeaning of figures writ-
ten with powers of 10, like, for example,
the diaineter of the hydrogen atom being
given as 1.1 x 10-® centimeter?

TH1is is a notation used by mathematicians
and physicists to avoid writing down long
strings of zeros. The figure first given is un-
derstood as being multiplied by the specified
power of ten. Minus powers indicate division,
as is usual in mathematical notation. This will
be clear from the following examples:

5.5 X 10' equals 5.5 multiplied by ten.

5.5 X 10* equals 5.5 multiplied by the

square of ten, or 100.
5.5 X 10° equals 5.5 multiplied by the
cube of ten, or 1,000.

55 X 10* equals 5.5 multiplied by the
fourth power of ten, or 10,000
and so on.

Similarly with the minus powers:

5.5 X 10—* equals 5.5 multiplied by 1/10,

or, what is the same thing, 5.5
divided by ten.

5.5 X 10—* equals 5.5 divided by the square

of ten, or 100; and so on.

The figure given for the diameter of the hy-
drogen atom, 1.1 X 10— centimeter, means 1.1
centimeter divided by the eighth power of ten,
or 100,000,000. In the usual decimal notation
this equals .0(¥,000,011 centimeter.

Where does the name microfarad come
from?

THE scientific unit of electric capacity is
called the farad. It was named after Michael
FFaraday, the great experimenter who worked
out the laws of electromagnetic induction,
The microfarad is one millionth of a farad,
the farad being far too large a unit for prac-
tical use.

What is the present theory of the
cause of magnetism i tron and in similar
metals?

IT is supposed to be due to the revolution of
the electrons inside the atoms. Any moving
electric charge produces a magnetic field. Ac-
cordingly any electron that revolves in an or-
bit, as all the electrons in atoms are supposed
to do, must create a magnetic field around its
orbit. It is believed that in the majority of
atoms the electron orbits are so arranged that
the magnetic effects of their orbits cancel each
other. The atom as a whole is not magnetic.
But in the atoms of iron, cobalt and nickel the
arrangement of the orbits is believed to be
such that the magnetic fields do not cancel
Therefore, these elements are magnetic.
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T HAVE HEARD”

CONDUCTED BY JULES WATERSON
IF vou are getting good results with your receiving set, tell your fellow-readers of Porurar

RAp10 hiow you get them. Give the call letters of

‘the stations vou hear, the locations of thei, the

type of apparatus that you are using and How You Are Usixg It

ON A ONLE-TUBE SET

AnoNG those who are getting unusual re-
sults from the UV-200 detector tube is Rob-
ert M. Hillis of 1462 Belle Avenue, Lakewood,
Ohio. He states that he has received a total
of eighty-six stations in seven wceks with the
one tube in a Colpitts circuit, which, like all
single circuits, is among “the beautiful and
damned,” because of its distance getting quali-
ties and its propensities for radiating and he-
terodyning in neighboring receiving sets.

He hears WIAR and WEAN of Providence,
R. I., on one side of the country, and KGO of
Oakland, Cal, on the other. He has also
logged KFDY of Brookings, 5. D., KLZ, Den-
ver, Colo,, WCAR, San Antonio, Tex.,, WBZ,
Springfield, Mass.,, CFAC, Calgary, Canada,
and PWX, Havana, Cuba.

* * *

WIIAT A CIGAR BOX DID

“Waen I read about Sinclair’s Spring Hike
Kit in the May issue of Porviar Rapio, I
learned something, and I must tell you about
it” writes F. B. Monroe of Yonkers, N. Y.
“T had a good cigar box, just the size, and by
hooking up a WD-12 one evening, I got better
results than I ever did with my two-tube
outfit.

“T heard KDKA of Pittshurgh loud and
clear, and the nearer stations were surprisingly
loud.”

x ok X

73 DX STATIONS ON ONE TUBE

Wit only a dry-battery tube and the
Haynes circuit, Carl L. McLain of Arcanum,
Ohio, logged a long list of stations from Cali-
fornia to Texas and Cuba. He is using an
outdoor antenna 100 fect long, only 20 feet
above the ground at the highest point and his
set is grounded to a 5-foot pipe driven in good
moist soil.

AND ON THE ELEVENTIL DAY IIE RESTED

“Dear Sir,” begins D. W. Ellison of Cal-
gary, Alberta, Canada, “Ten days ago I fin-
ished  building the Haynes circuit  de-
scribed in the September number of Porurar
Ranio, and I wish to submit my log of 45 sta-
tions which are on an average of 1,248 niles
away.

“Every one of these stations was picked up
with one tube with the exception of Havana,
Cuba, which required two tubes.

“Up to the time of building this set I was
a firm backer of the single circuit, but under
no circumstances would I consider anything
but a Haynes circuit now. Its ability to bring
local stations in on a loudspeaker without an-
tenna or ground is astounding. After follow-
ing the Haynes and Cockaday circnits as de-
scribed in yvour magazine, I have come to the
conclusion that if either of these two gentle-
men have anything to do in connection with
a set, that set will do all you claim for it and
prove to be a humdinger.”

His log includes PW X, Havana, Cuba, 3.750
miles away; WJZ, New York City, 2.075;
WDAS, Worcester, Mass., 2125: WGY,
Schenectady, N. Y., 2,000; KDKA, Pitthurgh,
1,925: WSB, Atlanta, Ga, 1,975; WEAO, Co-
lumbus, O. 1,750, and WHA\S, Louisville,
Ky., 1,700.

* * *

A CRYSTAL DID IT

Tony Straka hears fifteen stations on his
crystal set in Fairchance, Pa., according to his
record.

“I heard KFI one tine, but don’t know its
location,” he writes.

The station is in Los Angeles, Cal., and so
the list is cut to fourteen. But those fourteen
include Chicago, so his set is still in a class
with the Dbest cryvstal receivers.
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WHERE “SOUENALS™ ARE FEW

Ix Columbus, Ohio, where squeals {from
single-circuit sets are few and are not al-
ways classed as nuisances, Edward Harmon of
208 East Cherry Street, hears thirty-seven sta-
tions with one dry-cell tube.

“Last might I listened to PVWXN of Havana,
Cuba, without any interference at all” he
writes. I have also hstened to \WWEAN of
Providence, K. [, a hundred-watt station,
winle a station three blocks awayv was using
fve hundred watts. By substituting a worn-
out dry cell of one and a half volts for the
I battery, I can still hear local stations.”

On his log are WEAF, New York City:
WCATDP, Washington, 1. C.; WGR, Buffalo,
N. Y.; WSY, Birmingham, Ala, and WW],

Detroit, Aich.
* * *

45 STATIONS ON ONE TUBE

Uxixg the one-tube Man-Day set which was
described in the November issue of Porurar
Rapto, Robert Schuemann of 3137 Fairfax
Road, Cleveland, ()., has received 45 stations
m 21 ditferent states, covering a total of 25,000
miles,

* * *

CIRCUIT REJIUVENATES

NAVY SET

“HonmEe-MabpE radio sets, like ships, are never
finished,” writes Edward A. Hodge of New
York City. “Probably some of vour readers
may be interested in what can be done with an
old navy CW 926 amplifier plus a Cockaday
hook-up and a little nickel plate.” We believe
our readers will agree that Mr. Hodge's set
presents a very attractive and workmanlike ap-
pearance.  In rebuilding the set, he found that
cvery wire that was not short-circuited proved
to be crystallized and the unit as an amplifier
was no good. The set now works as well as
its appearance would indicate.  Twenty-four
stations  were  logged during the first two
nights of operation. The list includes WOAW,
Omaha, Neb.; KHJ, Los Angeles, Cal.,, and
Tenn,

COCKADAY OLD

WAC, Memphis,

F

FOPULAR RADIO

WHAT A “SUPER” DOES
Tue Super-heterodyne receiver described in
PorrrLar Rapio picks up ninety stations in
Wilkinsburg, Pa., according to Ivins L. Wil-
bert, who lives at 607 Hay Street. He com-
bined the Haynes DX Tuner and the oscilla-
tor in one cabinet thirty inches long. He re-
celves all the larger stations within a thousand

niles, without an_v*kin()l of antenna.

E3

“LOCALS” DO NOT BOTHER

Tex distant stations are “pulled through”
the local stations by Alfred Fischer of 1111
Cypress Avenue, Evergreen, N. Y. He uses
a Cockaday four-circuit tuner and two stages
of audio-frequency amplification. His an-
tenna is 180 feet long. The length is too great
for most receiving sets, but i1s a help with the
four-circuit type.

The ten stations he hears well on a loud-
speaker while local stations are broadcasting
are WDAR, WIP and WOO, Philadelphia,
Pa.; WJAZ and WDAP, Chicago, I1.;
KDKA, Pittsburgh, Pa.; WGAR, Fort Smith,

Ark.; WFAA, Dallas, Tex.; KFJZ, Fort
Worth, Tex., and 9BM, Montreal, Canada.
* % *

HAS PICKED UP ALMOST EVERY STATION IN
TIIE CALL BOOK

WitH a three-tube regenerative, a Cockaday
four circuit using five tubes in a push-pull am- -
plifier and a seven-tube superheterodyne .all
arranged so that he can use any one of the sets
on three different antennas, Mr. F. F. Howe of
Milwaukee, Wis,, is in a position to make some
very interesting Compansons of antenna and
set efficiency.

According to Mr. Howe, the outdoor an-
tenna brings in more DX stations when con-
ditions are right, than either the indoor an-
tenna hung in the attic or the loop. He claims
that the loop is a last resort to turn to if an
outdoor antenna is 1mpossible to construct.
Using headphones, he says he has received at
one time or another almost every broadcasting
station listed in the call book.

A FOUR-CIRCUIT TUNER DE LUXE
Judying from the photograph that My. Hodge included zc'ith his letter, his Cockadu\!
four-circuit set would be hard to beat for neatness and * professzonal appearance,’

as he phrascs it.

Note the desk lamp mounted on the top of the cabinet and the

convenient, swing-out panel.
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Note the clock in the panel of Mr. Kent’s sel.
time signals and broadcasting schedules. Note the beauty of the Celoron panel.

With 1t he checks Government

'What Kent says about panels

Albert Kent builds his own sets. e uses instruments
of the highest quality. He has learned that they must
be properly insulated to give the best results. He has
found that it does not pay to mount his parts on just
any old radio panel.

Inaletter written to us a few days ago, Mr. Kent said:

“Having completed over thirty radio receivers of
various styles, I thought you would like to know of the
truly wonderful results obtained with the use of Celoron:
panels.

“By the process of elimination, I found that Celoron
was the only satisfactory panel, mainly because of its
extremely low loss of high frequency currents. This
characterisic was an absolute necessity to bring in the
distant stations loudly and clearly with such a simple
hook-up. I find working with Celoron a pleasant task
and every complcted receiver makes a strikingly beau-

tiful appearance. The first one, after three years® hard
use, has not warped yet and still looks like new.

“I wish I could tell every experimenter to begin
building his set in the right way by using the best
obtainable panel—and that is Celoron.”

Send for free booklet
For set builders we have a special free booklet,
“Getting the Right Hook-Up with Celoron.”
tains valuable hints and suggestions for building and
operating a set. Send for your copy today. Write to
Departinent 4 A, Diamond State Fibre Company,
Bridgeport, Pa.

CELORON

A BAKELITE PANEL

It con-

Diamond State Fibre Company

Bridgeport, Pa., and Chicago, Ill.

Branches in Principal Cities

Toronto, Canada—London, England

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LLABORATOKY
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WHERE “SQUEALS” ARE FEW

In Columbus, Ohio, where squeals from
sigle-circuit sets are few and are not al-
ways classed as nuisances, Edward Harmon of
208 lfast Cherry Street, liears thirty-scven sta-
tions with one dry cell tube.

“Last night 1 lListened to PWX of Havana,
Cuba, without any mterference at all,” he
writes, "I have also listened to WIEAN of
Providence, R. 1., a hundred-watt station,
while a station three blocks away was using
tve himdred watts. By substituting a worn-
out dry cell of onc and a half volts for the
‘B’ battery, I can still hear local stations.”

On his log are WEAI, New York City:
WCAP, Washington, D. C.; WGR, Buifalo,
N. Yo, WSY, Birmingham, Ala, and WW]J,
Detroit, Mich.

* * *
+5 STATIONS ON ONE TUBE

Usine the one-rube Man-Day set which was
described 1n the November issue of Porurar
Rawio, Robert Schuemann of 3137 Fairfax
Road, Cleveland, O., has received 45 stations
i 21 ditferent states, covering a total of 25,000
miles

* * *
COCKADAY CIRCUIT REJUVENATES OLD
NAVY SET

“HoMEe-Mabpe radio sets, like ships, are never
fimished,” writes Edward A, Hodge of New
York City. “Probably some of your readers
may be interested in what can be done with an
old navy CW 920 amplifier plus a Cockaday
hook-up and a little nickel plate.” We believe
our readers will agree that Mr. Hodge's set
presents a very attractive and workmanlike ap-
pearance.  In rebuilding the set, he found that
every wire that was not short-circuited proved
to he crystalhized and the unit as an amplifier
was no good. The set now works as well as
its appearance would indicate.  Twentv-four
stations werc logged during the first two
nights of operation. The list includes WOAW,
Omaha, Neb.; KHJ, Los Angeles, Cal.,, and
WMC, Memphis, Tenn.

POPULAR RADIO

WIIAT A “SUPER” DOES
The Super-heterodvne receiver described in
Porurar Rapio picks up ninety stations in
Wilkisburg, Pa., according to Ivins L. Wil-
bert, who lives at 607 Hay Street. He com-
bined the 1laynes DX Tuner and the oscilla-
tor in one cabinet thirty inches long. He re-
ceives all the larger stations within a thousand

miles, without any*king of*antenna.

“LOCALS” DO NOT BOTIIER

Tix distant stations are “pulled through”
the local stations by Alfred Fischer of 1111
Cypress Avenue, J*vex,grecn, N. Y. He uscs
a Cockaday four-circuit tuner and two stages
of audio-frequency amplification. His an-
tenna is 180 feet long. The length is too great
for most receiving scts, but 1s a help with the
four-circuit type.

The ten stations he hears well on a loud-
speaker while local stations are broadcasting
are WDAR, WIP and WOO, Philadelphia,
Pa; WJAZ and WDAP, Chicago, Ill;
KDKA, Pittshurgh, Pa.; WGAR, Fort Smith,
Ark.; WFAA, Dallas, Tex.; KFJZ, Fort
Worth, Tex., and 9BM, Montreal, Canada.

* * *

1EAS PICKED UP ALMOST EVERY STATION IN
TIIE CALL BOOK

Wrrir a three-tube regenerative, a Cockaday
four circuit using five tubes in a push-pull am-
plifier and a seven-tube superheterodyne all
arranged so that he can use any one of the sets
on three different antennas, Mr. F, F. Howe of
Milwaukee, Wis,, is in 4 position to make some
very interesting comparisons of antenna and
sct efhiciency.

According to Mr. Howe, the outdoor an-
tenna brings in more DX stations when con-
ditions are right, than either the indoor an-
tenna hung in the attic or the loop. He claims
that the loop is a last resort to turn to if an
outdoor antenna is 1mpossible to construct.
Using headphones, he says he has received at
one time or another almost every broadeasting
station listed m the call book.

A FOUR-CIRCUIT TUNER DE LUXE

Judging from the photograph that Mr. Hodge included uzth lis letter, his Cockaday
four-circuit set zcould be hard to beat for meatness and © ‘pr ofesslonal appearance,”

as he phrases it

Note the desk lamp mounted on the top of the cabinet and the

convenient, swing-out pancl.
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Noie the clock in the panel of Mr. Kent’s set.

With it he checks Governnient
time signals and broadcasting schedules. Note the beauty of the Celoron panel.

What Kent says about panels

Albert Kent builds his own sets. He uses instruments
of the highest quality. He has learned that they must
be properly insulated to give the best results. He has
found that it does not pay to mount his parts on just
any old radio panel.

Inaletter written to us a few days ago, Mr. Kent said:

“Having completed over thirty radio receivers of
various styles, I thought you would like to know of the
truly wonderful results obtained with the use of Celoron
panels.

“By the process of climination, I found that Celoron
was the only satisfactory panel, mainly because of its
iextremely low loss of high frequency currents. This
icharacterisic was an absolute necessity to bring in the
distant stations loudly and clearly with such a simple
hook-up. I find working with Celoron a pleasant task
and every completed recciver makes a strikingly beau-

tiful appearance. 'The first one, after three years’ hard
use, has not warped vet and still looks like new.

“I wish T could tell every experimenter to begin
building his set in the right way by using thc best
obtainable panel—and that is Celoron.”

Send for free booklet
For set builders we have a special free booklet,
“Getting the Right Hook-Up with Celoron.” It con-
tains valuable hints and suggestions for building and
operating a set. Send for your copy today. Write to
Department 4 A, Diamond State Fibre Company,
Bridgeport, Pa.

CELORON

A BAKELITE PANEL

Diamond State Fibre Company

Bridgeport, Pa., and Chicago, Il

Branches in Principal Cities

Toronto, Canada—London, England

All apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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10 The Best in Kudio Equipment

Prices on De Forest
D-12 Radiophones

Including loop, self-contained loud
speaker, tour De Forest tubes, A and
B batteries, and all equipment ready
Lo operate.
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In two-tone gray and black ksl f' ¢ "f’ e d’
Fabrikoid cabinet . . . $161.20 SRl \4;
In two-tone Mdhogany { ,L" 4‘ 4 i il iffids
cabinet . . .. ..... 17620 e
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With Storage Bartteries
In two-tone gray and l‘lack

Fabrikoid cabmnet . . . $180.00

In two-tone Mahogany
cabinet . . .. ..... 19500
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> D12 REFLEX °
S
FOR BEAUTY AND CLEAR REPRODUCTION
SE the De Forest Loud Speaker. It and al
also to add vol 3
\\uho[;tp:deuas naturally, brilliantly, unit is free f?om \;(;‘l:lr;\: N’I'(})‘xemct?lrgfl:;s
: dlS[Of[lOﬂ The adjustment of ever develop. Every De Forest Loud itFu
;12:\2-5:00" ucing unit assures uniform re- Speaker is thoroughly tested and is guzlljr— b T
q[l)xencies. e[rt:nl;grcnrail:g:h:ge%uf(l)ble tt'r‘c— anteed free from defects. Sold by author- ;E
the full brilliancy of the original slc-fur:::ir: g?jetD:f l:g:ss%gﬁe%lcrs only. FPrice, with |
UL apparatus advertised in this magazine has been tested and approved by PoPULAR Rapio LABORATORY >
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OU sit at your new De Forest in-

strument and you ‘“‘feel it out”
with a dial. Suddenly a voice thrills
out at you from the night. Its melody
is fresh, as dulcet as when it comes
from the singer’s throat— how far
away!

Whose voice is that? You do not
know at first; absorbed, you listen. It is
a mystery of the high radioways; and
the thrill of that mystery is quick
within you till you learn from the
announcer whose voice it was.

The De Forest D-12 Radiophone
offers you the whole thrill of radio —
and in an unequalled way. Here is a
complete receiver, ready to operate the
moment, practically, it enters your
home. It is the Radiophone ideal for
the beginner — its operation is so sim-
ple. It is the Radiophone for the ex-
pert — it embodies such vast technical
skill. Is it any wonder that it is con-
sidered to be as standard in its field as
is the most famous phonograph, auto-
mobile or piano in its own? The De

a voice i1n the night

Forest Radiophone is sponsored by Dr
De Forest himself, whose great inven-
tion, the vacuum tube, has made radio
broadcasting possible. So this instru-
ment is extremely practical and simple
to operate—it is acutely selective and
very easy on its batteries. It depends
on no outside wire for results, or no
ground wire. And its four tubes do
the work of seven. Yet it is sold at a
four-tube price — which is about 3
less than that of instruments that pro-
duce comparable results.

De Forest dealer near you can be
useful to you.

De Forest agents are qualified to
give you sound and practical advice
and help in radio. When you find one
you find a man who knows radio—a
man who has given us his word that
he will see that every machine he sells
is properly inspected and properly
serviced after the sale. He wants you
to get the full benefit and pleasure
from your De Forest Radiophone —
just as we do.

DE FOREST RADIO COMPANY, Jersey City, N. J.

DE FOREST RADIOPHONE

«+> D12 REFLEX °v

e Forest
'_)V-j Trube
Lor use with
Dry Cell
Hattervies. |

HE original De Forest three-clectrode

vacuum tube was the first of many
millions of De Forest tubes that have
never been excelled in quality of work-
manship, ot performance. Today, as in
the past, De Forest tubes are unsurpassed
for giving volume and beauty of tone.

YOUR SET DESERVES DE FOREST TUBES

They are non-microrhonic. They

can be used with all standard circuits.

The DV-3 is for use with dry batteries, DeForest
the DV-2 with storage batteries. They DV.2Tube
are guaranteed against defects in material for use with
and workmanship. Sold only by author- Storage
ized De Forest dealers. Price, $4.00 each. Batcceries.
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Ask Any Radio Engineer What to
Look for When You Buy a Socket!

Radio experts are continually stressing the necessity of us-
ing good sockets, In some of the more sensitive circuits such
as the Superheterodyne, poor sockets often completely destroy
results. In fact, in thousands of sets today, with scores of dif-
ferent circuits, the so called ¢static” often mentioned, or¢bat-
tery noises,” are in reality merely the result of poor socket
contacts—certain proof of dissi-
pation of the feeble currents that
we rely on for distant reception.

In the Cutler-Hammer Socket,
designed by the same engineers whose precision rheostats and
other radio current control apparatus have justly become world
famous, every effort has been bent toward greatest efhiciency.
Custom has no consideration —and from its striking color
scheme to its novel contact construction, the design is radi-
cally new.

It embodics a minimum of both
insulation and metal; capacity ab-
solutely minimized without sac-
rifice of mechanical strength. The insulation materials (shell
of thin orange Bakelite and base of genuine Thermoplax) are
ideal—high in quality and dielectric strength; low in dielectric
capacity and losses. And all metal parts are widely separated,
both in the insulation and in air to conserve every last bit of
energy received.

Minimum Dielectric

Capacity

Maximum Dielectric
Resistance

Its contacts—the source of losses and noise in most sockets
—are of entirely new construction. Each one is a springy clip
that clinches the tube prong without strain; yet cleans it bright

These Exclusive Features
Assure Better ‘Reception

A Perfect contact, Both sidesof tube prong
cleaned when inserted—no contact or
wear on soldered end.

B All mctal parts silver plated—perfect
contact for the life of the set. Silver may
tarnish but its contact resistance does
not change.

C One piece contact construction. The
binding post is NOT a part of the circuit
—the wire to the socket always touches
the contact strip which cariies the cur-
rent direct to the tube prong—no joints
to cause losses,

D Convenient terminals for soldering—
full length to allow bending down for
under-wiring. Ears hold wire in place for
soldering,

E Extra handy binding posts—tight con-
nections with either wrench or screw-
driver, Lock washers hold terminals rigid,

F Wide spacing of current carrying parts
both in air and insulation— true low-
loss construction.

G A minimum ofboth metal and insulation
for low capacity. Shell of thin Bakelite
—the base of genuine Thermoplax.

H The tube is held in place by merelv a
vertical motion—no twisting to separate
bulb from base,

“Built by the
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whenever the tube is inserted or removed. These contacts are
formed of phosphorbronze and si/ver plated—because thecon-
tact resistance of silver does not in. .

rease as it stands exposed to air. The Silver Plated
rea of contact is greater than that Phosphor Bronze
ound'm any ot'her socket;andthe con- Contacts
truction is such that these feeble cur-
ents which mean so much in radio pass directly from the wire
o the prong of the tube without meeting a single-joint. (7n 5o
any socketsthe Wiring is attached to a binding post towhich the con-
actstripisin turnattachedbelow. This presents ajoint Which causes
notse and losses. The C-H Socket affords perfect connection even if
the screw that holds the contact strip in place is entirely removed.)

In this socket the tube is inserted
and removed without turning—just
pushed inand pulled out—toprevent
twisting the bulb from its base. And
the tube is held tight, absolutely rigid so that any vibration
cannot cause contact noises. Its small size and convenient
so]dering terminals, too, mean a great deal in most sets for
apace is usually at a premium. The Thermoplax base is only
” square—scarcely more than the diameter of the tube,
a.nd the soldering terminals extend out far enough from the
rounded corners that they may be
rurneddown forunder-wiringwhen
hissystemis used. T heseterminals
nave handy ears which are bent up
‘0 hold the wire while the solder is being applied—adding
uch to the ease with which this work is accomplished. For
emporary connection,or where soldering is not used,aslotted
1ex-nut is provided which securely clamps the wire against
the contact spring with either wrench or screw-driver.

No Joints to Cause
Noise or Losses

Conwvenient and

Efficient Terminals

In allit is as perfect a socket as engi-
neering skill can devise. It offers maxi-
mum efliciency and ease of installation,
coupled with an appearance that adds
nuch to any set. And best of all you will like the price, goc.
This socket that meets the specifications of the most exacting radio
t-ngineer costs no more than most of those on the market today! 1f
your dealer has not been stocked, you can be supplied direct
irom the factory at list price plus 10c for packing and postage.

THE CUTLER-HAMMER MFG. CO.

Member Radio Section, Associated Manufacturers of Electrical Supplies
MILWAUKEE, WISCONSIN

Master ‘Builder”™

Instruments of Guaranteed
Ruality Assure Success
in Radio

The C-H 4 Ohm Vernier
Rheostat
Perfect detector tube control. Also
Jurnished without vernier for am-
plifier tube control.

The C-H 30 Ohm Radio
Rheostat
Forconlroloflheéampere ‘Uuv-
201-A-C301- A type receiving
tubes and the "*UV199-C299™
type; also made in 125 ohm size.

The C H Radio Switch
The switch with the perfect mech-
anism for providing easy control o,
the most delicate circuit without in-
troducing m:crophomc noises—one
hole mounting. |5

The C-H Variable Grid Leak
Mounted on the tube socket-panel
controlled. Adjustable forall grid
condensers.

The C-H Radio Potentiometer

The potentiometer with the resis.
tance unit that does not wear

and cannot be displaced
under constant use.

RADIO SOCHKET

" All apparatus advertised in this magaszine has been tested and approved by PoPULAR Rapro LABORATORY
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LOUD
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HE smooth, mellow tones of an ATWATER Kent Loud
Speaker will please you — you will be delighted with the
fidelity with which it reproduces broadcasts.

It is a faithful sound reproducer, and re-creates the full
overtones of voice and violin.

Atwater Kent Loud Speakers have an adjustable diaphragm
operated by a powerful magnet which has been thoroughly
aged. The diaphragm is slightly dished and is clampad be-
tween rubber rings.

AtwaTer Kent Loud Speakers are sturdily constructed from
the fine operating mechanism to the heavy pressed steel bell.
The base is substantial and is protected with a heavy felt disc.

The design and construction of the ArwaTer KeNT Loud
Speaker is the result of painstaking research; of almost end-
less tests and experiments:— it sets a new standard in the
production of loud speakers.

Everyone can now enjoy an ATwaTer Kent Loud Speaker:—
there are sizes and prices to meet every buyer’s preference.

Descriptive literature on request

ArwaTer KEnT MFc. Co., 4033 Stenton Ave., PH1ILADELPHIA, PA.
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Model 19 -885
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Model 11;0105

TWATER KENT Receiving Sets
A meet the demands of the buyer
who wants definite and uniformly
dependable resules; distance,—mini-
mum of interference,—volume and
clear reception.

The radio experimenter, tinker-
ing with a thousand *“hook-ups,”
finds fascination, but might cxperi-
ment a lite-time without achieving
ATwATER KENT results.

No material can be better than
{s found in ATwaTter Kent Radio—
no workmanship is finer and it is

the last word in Radio designing.

You must examine ATWATER
Kent Radio to fully appreciate its
value: — It is an outstanding ex-
ample of quality produced on
principles adhered to in the manu-
facture of scientific electrical in-
struments for more than a quarter
of a century—

You can select any ATWATER
Kent Radio Equipment—receiving
sets or loud speakers and look for-
ward to freedom from doubt as to
the wisdom of your choice.

Instructive literature on request

ATwAaTeER KENT MrG. CoMPANY - 4033 Stenton Avenue - PHILADELPHIA, PA.

f M 1 N K O F w H A T 1 S B A C K O F 1 T
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GO\_DEN LEUT>

I

TRADE MARK REG-
“The Perfect Broadcast Receiver”

A New Superior Broadcast Receiver

SIMPLE - LONG RANGE - HIGHEST QUALITY
NON-RADIATING - NON-REGENERATIVE

['wo Stages Tuned Radio Frequency—Detector and T hree Stages
of Audio Frequency Amplification.

verer ' RLICSLES |

PLIODYNE 6
Front View Showing Simplicity of Control

A New Marketing Plan
Rather than sell this high grade receiver to wholesalers ar $190.00

fess 50¢ discount we are going to sell it direct to vou at wholesale,
saving, you $95.00 and at the same time giving you the finest set
that can be bought for twice the amount.

Inspect the ‘‘Pliodyne 6’ at QOur Expense

We will send the “Pliodyne 67 C. O. D. transportation prepaid with
privilege of inspection. If it doesnot appeal to you as the finest medium
priced broadcast recerver vouever saw, return it to us at our expense.

Otherwise take advantage of

FREE TRIAL

Accept the C.O.D.and try the ¢ ‘Pliodyne 67 for hive days; if you
are not satisfied 1n every way return it at our expense and we will
Feturn VOur money.

100 appareles adverlised [ th's negazine has been tested end unplo ed by PoruvLar RADIO LABORATORY
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$9 5.00

Completely Constructea

Transportation Prepaid

. PLIODYNE 6
Interior View Showing Compact and Efficient Design

OUR GUARANTEE.

We guarantee every Golden-Leutz “Pliodyne 6” to be the finest
broadcast receiver that can be manufactured using 6 tubes or less
and to be satisfactory to you in every way and to reach you n per-

fect condition.
You take no risk whatever in sending us vour order, for unless you are com-

pletely satished with the receiver and with vour saving, you may return the
receiver to us and we will refund your money.

Address

GOLDEN-LEUTZ, Inc.

476 BROADWAY NEW YORK CITY

Licensed under Farrand Agreement and Hogan Patent No. 1,014,002

Note: We reserve the right to withdraw the Free Trial Offer if our Factory
Production is exceeded. Golden-Leutz, Inc.

All upparatus advertised in this magazine has been lested and approved by PortrLark Rapio LABORATORY
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145 W. 45th St., MAIL ORDER 111 8. Clark St
New York DEPARTMENTS Chicago

COMPLETE PARTS and BLUEPRINTS for the

NEW CIRCUIT

COCKADAY TUNER
With Resistance-Coupled Amplifier

Ready for you now a special price list of the parts used
by Mr. Cockaday himself in constructing the new 4-Circuit
Tuner described in the October issue of Popular Radio.
Mail the coupon below to our nearest store for your copy.

Complete parts as specified by Mr. Cockaday, with un-
drilled panel, may be had for $64.00.

We can also supply you with a set of three specially
prepared blueprints of this circuit—a panel pattern, an
instrument layout, and a complete picture wiring diagram.
The price is $1.10 for the set.

FREE! A Brand New
Radio Catalog Every Month

‘““Radio Dispatch,” personally edited by A. J. Haynes,

Associate Institute Radio Engineers, is a radical X
T = * ¢
departure from all other radio catalogs. ****Monm*****
The Last Word In Radio Development

It 1s.1ssged every m.onth, with the result. that the infor- Prttabed Honhy by Hopes-Grfn R Sernc. o y:
mation it contains is always new. It brings you every e e 74
thirty (ilays cpmplete details of the newest develop- Here 1 » new publicaton tor &, &
ments in radio—~what they are, why they are better, experimenten. A ). Haoel B
g \ Radio fans how thi "
what they cost, and how to buy them as quickly as SR 1D Do ,,’,’,,‘,.‘;’
though you lived next door to the largest radio stores. . Badio Englncering.
‘‘Radio Dispatch” is sent free to everyone interested . - 4 HAYNES.-
in radio. No subscription, no obligation. Mail the Tl 4 GRIFFIN
coupon now to our nearest store. sl 145W.45¢h St,
P New York City

111 So. Clark St.
. Chicago
Ser‘vlce Send me price list

. of parts for the
All mail orders, whether sent to new Cockaday 4-Circuit

Chicago or New York, are filled Tuner.

within 48 hours of their receipt. / Dfﬁ?fy",f “R;gdio Dispatch”
on .

HAYNES-GRIFFIN RADIO SERVICE, Inc.
145 W. 45th St.,, New York 111 S, Clark St., Chicago

All apparatus advertised in this magazine has been tested and approved by PoruLaR RADIO LABORATORY
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Haynes-Griffin |’

ADIO SERVICE, Inc.

41 West 43rd St., N. Y. City

Mr. Haynes has done the experimenting
Your Dealer can supply you with the parts

HAYNES SIMPLIFIED “SUPER"

HAYNES-GRIFFIN Matched

Intermediate Wave Transformers

By individually matching Haynes-Griffin Inter-

mediate Wave Transformers after manufac-
ture, A. J. Haynes has again proved his ability
to bring the best radio circuits to the point
where they can be built by the average fan.

The result is a greater degree of stability, selectivity
and sensitivity. You can build your Super-Heterodyne knowing
that it will have these qualities. Mr. Haynes has done the experimenting for you.

Individual matching after manufacture overcomes the variations which are present
under even our careful manufacturing. Transformers are sold only in matched sets of
four, consisting of one In-Put and three Inter-Stage. Price $20.00 set.

: HAYNES-
&  GRIFFIN
¥ Special Oscillator
Coupler

For use in the Super-Heterodyne and other
oscillator circuits. When used with a.0005
mfd. variable condenser in shunt with the
stator windings, the broadcast wavelength
range is completely covered. Specially de-
signed to be used in conjunction with
Haynes-Griffin Intermediate Wave Trans-
formers. Price $3.50.

HAYNES-
GRIFFIN
Variable In-Put §

Condenser

To insure the greatest selectivity and the
best possible tone quality in your “Super”,
this mica variable condenser should be used
in shunt with the primary of the in-put
transformer. The special capacity range
of this condenser makes it ideal for such
use. Price $1.75.

Ask your Dealer for A. J. Haynes’ Booklet “Super Success””—Price 25¢

DEALERS AND JOBBERS WRITE TO
Tested Radio Products, Inc., 27 West 60th Street, New York City

National Sales Organization for

HAYNES-GRIFFIN RADIO PRODUCTS
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The ULTRADYNE Kit

consists of one low loss Tuning Coil,
one low loss Oscillator Coil, one
special low loss Coupler, one type
AT Utraformer, three type R
Ultraformers, four matched  fixed
Condensers.

The Ultralforimers are new improved
long wave radio frequency trans-
formers, especially designed by Ro L.
Lacault, inventor of the Ultradyne

Modulation System

The new Ultradyne, Model L-2, surpasses all
conceptions  of sensitivity and  selectivity—
represents the peak of Super-Heterodyne en-
gieering skill.

To the “Modulation System,”” which has previ-
ously made the Ultradyne tamous, regeneration
1is added i Model L-2. The result 1s ultra-
sensitivity, never before thought possible.  The
regeneration of inhnitely weak signals produces
tremendous amphhcation.

Selectivity 1s so high and amplification so strong
that distant stations can be tuned in through
local stations and put on the loud speaker. A
Loop or outdoor aerial may be used.

All upparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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ALTRADXYDPE

The ifmproved

SUPER-HETERODYNE
MODEL L-2

—plus Regeneration

| This use of regeneration is the latest develop-
. ment of R. E. Lacault, A.M.I.R.E., Consulting

Engineer of this Company, and formerly Radio
of Research Engineer with the French Signal

|

w; Corps Laboratories, since his perfection of the
Wl “Modulation System,” which is used exclusively
ﬂ'I in the Ultradyne Recerver.
!

The Model 1.-2 Ultradvne compels so complete

a revolution in all previous ideas of Super-
Heterodvne performance, that you can only
't comprehend its unusual selectivity, sensitivity,
b volume and range by operating this wonderful
receiver.

Write for descriptive circular

R. E. Lacault

whose signal knowledge of radio is founded
on facts disclosed through research and
experiments covering a period of over 12
years. For four years, he was Radio Re-
search Engineer of the French Signal Corps
which conducted field tests night and day.
under most adverse conditions. Mr.
Lacault is famed also for research on the
first reflex amplifiers, and for extensive
experiments with short wave wired radio
and radio compass equipment—of which
the *“Modulation System’ is the outcome.
He is considered one of the greatest radio
technicians of the age.

To protect the public,
Lacault’s personal

Mr.

monogram seal (R.E.L.)

is placed on all genuine
o Ultraformers. All Ultra-

forimers are glmrant('(’d Ble)
long as this seal remains
unbrokenr.

dvne Recerver

How to Build and Operate Model L-2 Ultradyne

Send for 32-page illustrated book giving latest
authentic information on drilling, wiring, as-
sembling, and tuning the Model 1.-2 Ultra-

50

' PHENIX RADIO CORPORATION,

7-9 BEEKMAN ST., NEW YORK CITY

All apparatus advertised in this magazine has been tested and approved by PorrLAR Rap1o [LABORATORY
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ELCO SUPREME RECEIVER
Tuned Radio Frequency

A five tube receiver that embodies every feature
demanded by the most discriminating enthusiast for
perfect radio reception. The Melco Supreme really
amazes in its performance any time and any place.

Your dealer will be glad to demonstrate.
Ask for our literature. It’s interesting.

i AMSCO PRODUCTS ... _

Broome & Lafayette Sts. NewYork City.

Al apparatus advertised in this magazine has heen lested and approved by PoPULAR RADPIO LABORATORY
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the difference.
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A loudspeaker is a critical thing. Any
vibration in the horn adds sounds that
nature never gave to the speaker’s voice.
And limited range thins down the tone
to flat, unreal quality. Some people think
that a near-real voice is the best that radio
can give . . . but not after they have heard

a Radiola Loudspeaker!

The difference is the result of elaborate ex-
periment and extended scientific study. The
Radiola Loudspeaker has an extraordinary
range — gets the full richness of tone. And
it adds no sound of its own. To know how
clear—how mellow—how real your music
can be—ask to hear a Radiola Loudspeaker.

R

Radiola Loudspeaker
Type UZ-1325
Now $25.00

is your

Thissymbol
i rotection

of quality

ol : o)
. e T
: B o . f | RADIO CORPORATION
i e ) [ 7 OF AMERICA
U. B AAEORF Sales Offices:
—_— 233 Broadway, New York

10 So. La Salle St., Chicago, Ill.

Lou D SPEAKER 28 Geary St., San Francisco, Cal.
S e

www.americanradiohistorv.com
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Why is Formica
the leading radio insulation?

THE demand for Formica for radio insulation has forced the building of the largest plant

in the world for the production of laminated bakelite—and the only plant in the world
devoted exclusively to this one product. This year 60,000 feet of floor space have been added
to assure everyone prompt service.

This volume has been built up because Formica production under close laboratory control
has provided the most uniform, best looking, and most easily worked material. It is used
by 125 leading radio manufacturers who have tested all materials and who know that Formica
is best!

There are four beautiful finishes: Gloss black, dull black, walnut and mahogany. Formica
will not sag under the weight of condensers and other instruments: it will not cold flow under
the pressure of screws and binding posts; its insulating strength gets better with age.
It is being used by many manufacturers for front panels; base panels; terminal strips; trans-
former cases; condenser ends; for jack, head phone and loud speaker insulation.

Dealers: Formica advertising and sales promotion will be greater this year

than before. No other product is so well known for quality.

THE FORMICA INSULATION COMPANY
4641 Spring Grove Avenue, Cincinnati, Ohio

Sales Offices

50 Church St., New York, N. V. 1210 Arch St Philadelphia, Pa 516 Caxton Bldg., Cleveland, Olio
a2z First Ave., Pittsburgh, Pa. 1026 Sccond Ave., S0 Minneapolis, Minn. 9 S. Clinton St., Chicago, [lI.

to4z Granite Blde, Rochester, N. ¥ 3%5 Mission St., San Fraacisco, California 708 Title Bldg., Raltimore, Md.
119 Ohio Bldg., Toledo, Ohio Whitney Central Bldg., New Orleans, La. 47 King St., Toronto, Ontario

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS

All apparatus advertised in this magazine has been lested and approved by PoruLAR RapIo LARORATORY
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@ 0140 Years theWorlds Largest Manufacturers

of Flectric Tape ? s
PROVIDENCE R.I. : /

For use Indoors Anywhere|
i ﬂ

ARevelation in RadioReception

PUT up a real indoor antenna— indoors anywhere, behind a door,
hook it to your set, and enjoy around the moulding, in a closet—
Radio. You'll get better results be- the results will be a revelation in
cause Talking Tape has all the good selectivity and quality of reception.

qualities Og an e{ﬁ??ntf ortdoor Onedollar for100 feet—a big dollar’s
antenna and none of its faults. worth measured in satisfaction,serv-
And it’s so easy to install—put it ice and sightliness.

MAXIMUM SURFACE — MINIMUM BULK
Ask for it at your Radio Dealer’s Today

Manufactured by

HOPE WEBBING COMPANY

For Forty Years
The World’s Largest Manufacturers of Electric Tapes

PROVIDENCE, R. 1.
ﬂ

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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,’; Tranfformerf
for Best Rerultr

in the

Cockaday New Four Circuit Tuner

PRECISE TRANS-
FORMERS were
chosen by Mr. Cockaday
for his latest and great-
est achievement.

There's a reason!

PREGISE TRANS-
FORMERS are un-
equalled for producing
volume without the
slightest distortion.

Model 285A—8$5.00

Mr. Cockaday, one of the foremost
radio engineers of America, has sur-
passed everything he has previously
done and his latest wonderful
achievement 1s coupled with the

PRECISE TRANSFORMER.

Millions of radio fans have read of

Radio and the leading newspapers
of the United States and Canada.

THIS MEANS ONE THING —
an enormous demand for PRECISE
TRANSFORMERS that may cause
you delay unless you get your order
In now.

this new development in Popular Write. wire or "phone.

PRECISE MANUFACTURING CORPORATION
Rochester, N. Y.

Branches: 53 W. Jackson Blvd., Chicago, [llinois: 821 Market Street, San Franci Calif. Eagstern Sales 0
Niagara Sales Corp., 3-5 Waverly Place, New York, N. Y. Cunadian Dlslnbulbocr:) l;:erll(lnsasEelrerLtr‘:ccs Lf];](cic
Toronto, Montreal.Winnipeg. Southern Representatives: Saal Products Sales, Inc., 35 Warren St., NewYork, N.Y.

Al apparatus advertised tn this magasine has been tested and approved by POPULAR RADIO LLABORATORY
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Marsll- stat)

Do You Want to Hear
More Stations?

Getting more stations with the equipment which you have is
largely a matter of adjustment on your tubes.

Exact Size
Cut of the -
Marshall-stat

Then why not use the smoothest accurate-adjustment rheo-
stat you can get—the Marshall-stat?

You will find in the Marshall-stat a means of obtaining any
ADVANTAGES desired adjustment with absolute precision. The Marshall-stat
of the Marshall-Stat  varies the resistance, not step by step, but smoothly, continu-

, ously, and uninterruptedly from zero to maximum.
Requires only one hole in panel.
Can be inserted in hole from which The Marshall'stat provides vernier precision throughout
old rheostat is removed.

Vernier all the way—_butonly one _its entire range. Yet, there is only one knob to manipulate—

SYRRentioRmaly no troublesome double adjustment to make.
Only two terminals. Connections .
cargot bl:z made;ncgr]:ectly. ) It brings new stations to your receiving set and clears up for
/1t t . . 5
JGan be used with any tabe or o0 the stations which you hear only occasionally and at those

Compact in size. (Note full size times indistinctly.
cut above). Takes up very little

S g gl Without having to drill additional holes, any one can install
il ptking parcs entirely enclosed it ©farshall-stats in his receiving set, whether it is home-made or

Knob con be replaced with the  factory made. And wherever Marshall-stats are used, the

knob of Ol il . :
knob of yout set;. Only one specisl sleasure and fun of radio are enormously increased.

charge) nceded to make change.
Discs made of specially-treated

matcr_i;\lwhilchistbcresul;ofyenrsbof MARSIIALL ELECTRIC COMPANY
o and L@le?&?c;lc scer;lgrlcnec‘:;(.)rkArz 3237 Locust St. Saint Louis, Missouri

absolutely uniform throughout.

® Mechanical construction and pros
portions of discs are such that break-
age is impossible.

Price $1.75

Send for Old

Man Ohm’s
%A descriptive fol-
: der on the

Marshall-stat

THE IDEAL RHEOSTAT FOR ALL TUBES

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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The Micadon is the standard fixed condenser of
radio! Extremely accurate because only the very best
materials are used and because Dubilier condenser
craftsmen assemble and inspect them. Simple to
install because equipped with extension tabs for
soldering and eyelets for set-screw assembly. Dif-
ferent capacities for different requirements. More
than 90% of all sets made—by manufacturers and
amateurs—use Dubilier Micadons.

The preference of all these fans and experts has
made Dubilier Micadons the Standard.

Sold by all good dealers

Dubilier

'ICONDENSER AND RADIO CORPORATION

All apparatus adveriised in this magazine has been lested and approved by POPULAR RADIO LABORATORY

www.americanradiohistorv.com

S S S ——

|


www.americanradiohistory.com

The Best in Radio Fquipnicnt

“The air holds no secrets from
an Adler-Royal Neutrodyne”

HE Adler-Royal Neutrodyne not only climi-
nates necessity for technical knowledge. but
its range and selectivity are remarkable,
Several outstanding points of superiority of Adler-
Royal Neutrodyne are:
Extreme Selectivity—due to the special type of
condensers.

Clear amplification — Distant  stations can be
brought in clearly on the loud speaker without
cxaggeratling interfering noises.

Wired like fimest telephone  switchhoard  The
workmanship of Adler Royal is not only a delight
to the ear but to the cye as well.

No  detuning necessary —scparate control  for
audio and radio frequency. Every Adler-Royal
is equipped with two separate binding posts: onc
for short and one for long acrials.

Jdutomatic filament control —Adler-Royal Neu-
trodyne automatically lights the tubes needed.
Ereedom from re-radiation Adler-Royal will
positively not become a sending station itself.

ADLER MANUFACTURING CO. General Sales Office. 881 Broadway, New York
Factories: Louisville, Kentucky
The Adler-Royal Franchise is Valuahle

invite correspondence from reputable dealers in
territery where we are not adequatcely represented.

WE

The Adler-Royal is on exhibit only at hither class stores, whose
reputation fs an additional guarantee of the Vdler-Koval line

dler-Royal

NEUTRODYNE

/: k. . "
L poomeu y
Adler-Royal Combina- . )
tion Radio and Phono- 5 Trngu T e g D
= redio Manufacts =
) graph e =
Royal Cabrio’e—Model 10, £ 2
‘neither walnutor maho ' < n 271373 and Aoy, Z
inctther walnutor mahogany. W e ot esn. 00 00 S
— \\\""'V\ = <y 8
ot Uther Patents Pending y”-’a
The Adler-Royn} Nentrodyne ia liconaed under

the Hazettine Neutridyne patents, yranted to
King-Hinners {tadio ¢ phny

Porvrar Rapio LABORATORY
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THE AMPLIFEX LOOP * feiion and s Repeleson

Trade Mark
Pat. App. For

The AMPLIFEX
LOOP collapses by
simply turning a thumb-
nut in the center.

Wound with 40 strands No. 38 Double silk covered
enameled Litz wire. Has a compass in the base for
directional adjustment. Size when extended 39 ins.
wide and 43 ins. high.

The Amplifex Loop by a series of six numbered bind-
ing posts can be tapped for six possible combinations
giving 3, 4, 6, 9, 10 and 13 turns with a wave length range of 88 meters to 1,000 meters, without
any dead-end losses. The most important and revolutionary factor in loop construction.

PORTABLE - DIRECTIONAL - EFFICIENT - LIST PRICE, $18.50
We have some territories still open on an exclusive basis to interested Jobbers

Manufactured by the

AMPLIFEX RADIO CORPORATION, Arlington, Mass.

DBue-Spiral

Jolding Loop

e | o
Quality Cabinets 5 | * Setuctivity

—Priced  Exceptionally Low J | < ! . Easiy

Portable
Because We Sell Direct to You \ Z

No rudio eabinet on the murket compares with
our style *A' model, pictured above, for beauty Patents

and high quulity.  And you save amazingly on &
every sizeflbuyiny. right from the maker, Cotn- Pending
pare prices and sce for yourselr
Genuine Cuban Mahogany, beautifully finished .
Frount rabetied tojfit punel.” Nickel-plated pinno The higbest development in 2 portable aertal. Compact, con-
hinges.  1BBuilt Lo resist any elitnate, | Venient and self-contained. Rotates on base, which is provided
o ) with silvered dial graduated for calibration. Handle permits
%Zr’7 l;g,rl(n;gu Finished gdj\;l%meun without body capacity effects. Handsomely finished
10 x 3 $2.60 i > : any p N
:/l: 12 X ; 252 $2 60 n sllver and mahogany. Can be used anywhere.
7x14x . 2.90
7x18x7 2.a0 3.05 TINY-TURN
;Xgi";n 2.38 iy A superior vernier control which 1
2 x i . : ° vernier coutrol which makes perfeet tuning easy. Has
Tx26x7 2.85 3.50 .lt‘tﬂ'e’m rartio of 3¢ to 1. Rotates in same direction ﬁs3 dials.
Ly “fnished” i meant 2 wuxed, rubbed Y o loswall. Flts any standard panel. IHandsome nickel
finish ;‘,']‘,‘}‘ bony black finish. ~Price 75¢. If you cannot secure DUO-
SPIHAL and TINY-TURN at youwr dealers, write us direct.

Unfinished and unassembled, it degired, 2t still
lower prices.

Cabinets shipped promptly on receipt of pur- |
chase price,

o Umnfce e,

Eaﬁlf'ﬂf,"rﬁl\}%‘féf‘.“ our complcte line of cabivets, m’WOOd, IllinOis
A. HALL BERRY ' 1301 First Avenue Maywood, Iil.
= __ 71 Murray Street New York |

Al apparatus advertised in this mapazine has been tested and approved by Pop
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Smoke, grime and moisture attack the outer surface of
ordinary bare aerial wire. The corroded surface intro-
duces resistance in the aerial circuit, because high-{re-
quency currents flow along the surface of conductors.
This means that ordinary aerial wire deteriorates as soon
as it is installed, and its resistance to radio-irequency
oscillations increases daily.

Beldenamel Aerial Wire is coated with several layers of weatherproof,
corrosion-proof enamel. Its conductivity does not change, because the
Beldenamel coating keeps the wire surface bright and shiny. With a
Beldenamel Aerial, your signal strength remains constant from year to
year, other things remaining the same, and does not weaken through
increased aerial resistance. Tests made by U. S. Bureau of Standards
establish the superiority of enameled aerial wire.

Get all the facts in our latest booklet, “Helpful Hints for Radio Fans.”
Read how to install an outdoor aerial and how to increase your range

Sold .} Beldenamel Aerial Wire. It's free! Use the coupon.

Magnified Through

Section Dealers

oi'/_\enal Only

Wire Other Belden Radio Products

Belden Radio Products, sold in distinctive cartons, in
clude insulated or shielded hook-up wire, magnet wire,
battery cords, loop and liz wire. sockets, headset cords,
tips and terminals and*dozens of other iters.

a

'--I---------------1

8  Belden Manufacturing Company [

2316 S. Weatern Ave.. Chicago, Ill. g

§  Please mail me. free. your new booklet g

8  —Helptul Hints for Radio Fans.” '

Manufacturing Company Y I

2316 S. WesternAve. - Chicago, 111. : - :

DEALERS! Attach the coupon to your business g Address M
letterhead for complete dealer information on the ' T——— T

Belden Line of Radio Products. N :

- T

P ]

‘-----%----.--

All apparatus advertised in this magazine has been tested and approved by POrrviLak Rapio LABORATORY
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Perfect J?esalfs On

%eSuper-Heterodyne

with the marvelous M.&.H.
Superformers &
Precision Selector

What Fans say about them
“All DN Stations, including West Coust, casily heard
on t-foot loop 1. W. Parkes, lustructor Physies,
Lajayette Collrge
C“Here at lust s o Saper-1leteradyne Tean recom
mend to my dewlers" Hewry M. Neely, Radio cw Home
Jor March
“Reproduction perfect Specch and musie heard 200
feet from speaker tluve heard many sets, operated
thirty, but 1here s only one real set—your 8T URI
SUPER-Het' Drwe Allman. Holwesbury, Phida
“Logged 30 distant stations in 3 hours first time used
set.”" M F Rolluccin, 1973 Dicmaond St PPhda

M.&H. Superformer and Precision Selector

are two wonderful Radio Paris that simplify wund ke
super-1Tet perfeet. Give Selectivity, Volumne.  Distunic
clarity never  possible beford Dials  always log. No

squ_al, no distortion.
Utilize Your Old Parts—Build Your Own Set

M. & H. Superformer
Designed  especially  for
Super-TTeterodyne 1or am- $ ?

plitteation at 6,000 meters,

for use with UV-201A

C-301A, DV-2, UV-194, €-209
Lubes.

Sl dn size, mindimum  “lecd-
back.”  Caretully insulated  for
voltage greater thian ever used.

Ciuaranteed

Booklel yiviny deseription and
Plan bow to build Super- c

Helerodyne.  Maifed

S i

M. & H. Precision Selector

The murvel-
ous Relectivi-
ty, Long-dis-
tance recep-
tion, ete., of
M.& H Super-
Het ure duc
to this scien-
tific  instru-
ment. No ad-
Justment
Last indefinite
ly. Uard rub
er case. 1llus
trations uvne-
half size

vy

PRECISION SELECTOR

Complete Parts for 8-Tube Super- $ 50
Heterodyne Set, Special : 96'

With Booklel giving full description and plans.  Postage prepaid.

Dealers Write for Proposition

MCSKOWITZ & HERBACH
512 Market St., Philadelphia, Pa.

The Best in Kadio Lquipment

America’s
Best Phones

Regardless of Price

*S

Onc¢ Model
One Quabty

Established 28 Years

All appuratus adverlised in this magazine fias been lested aqnd (;)

In Canada, $7

WE challenge comparison with America’s best
known headphones. Globe Phones always show
up best where the opposition is greatest. And the
quality 1s there to last for years.

There is long experience in making hearing aids for
the deaf behind the amazing tone purity and reaching
qualities of Globe Phones.

As beautiful as they are efficicnt. Leather covered
head bands, heavily nickeled parts, extra powerful
magnets.

If your dealer fails you, write us.
Sales Department

THE ZINKE COMPANY,
1323 S. Michigun Ave., Chicago

Manufactured by
GLLOBE PHONE MFG. COMPANY

Reuding Massachusetts

[LE-RA-TONE SOCKE

CLEARER RADIO TONE
T Shockabsorbing. Tube hold-

ing element ‘‘floats” on per-
fectly balanced springs. Fakes
up all jar and mechanical
vibrations which interfere
with clear reproduction. A
: vital necessity for and used

: 3 by leading makers of portable
sets. Made of molded Bakelite. Underside of base
provided with smooth bosses for accurate mounting.
Contact springs keep tube prongs clean. In two sizes,
for standard and UV-199, etc., tubes.

Radio Battery Switch

Lightest and neatest switch made. Requires
only ¥-inch hole in panel. Requires no wash-
ers. Only one adjustment necessary. The push-
pull sinple contact features give positive con-
tact. When it's in it’s off, avoiding accidental
cutting in of battery,

-
Ask your dealer, or send us his name and E
address and we will supply you through him 3

X
Benjamin Electric Mfg. Co.
120 S. Sangamon St., Chicago
247 W. 17th Street  §80-582 Howard Street
New York San Francisco
i A 2 R

proved by PorULAR RADIO LLABORATORY
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#/LAND SCOTLAND WALES IRELAND NORWAY SWEDEN I'TALY DENMARK HOLLAND BELGIUM FRANCE SPAIN

:

[

'

Amplion Dragon, Model
). No batiery or power am-
«required.  Rubber bushings

tlate both horn and tone arm
tistortion, rinZ or resonance

bsent.

In

deep full tones

| ogram is reprodueed in your

vias given o the studlo.
mechanisni

e

Ad-
permits

§ing" the Amplion 1o your set.

ITED STATES

fFLOATING

UNDULATING

I

COVER s “RUBBER RING

The'‘FloatingDiaphragm”’
of the Amplion .

One of numerous patented features
which account for thie Amplion's in-
comparablie sengitivity, purity, elarity,
and naturalness of tone. The Amplion
vibratory diaphragm is solid instead of
perforated. 1t is eushioned and kept
{from contact with metal by rubber
paskets. It rests on a narrow ledge,
Jightly held there by a spring ring

with enough pressure to prevent
“chatter” when extreme volume is
desired.  The  result  is  that  the

diaphragm ‘floatg,” free from strain,
stress or undue tension and free to
vibritte in exuct accord with the varia-
tions of current flowing through the
operative windings of the eleetro-
magnetde system.  As a consequence,
taithful reproduction throughout the

entire musical scale s obtained—
without distortion.
CANADA JAPAN INDIA

AMPLION

first acclaimed the
finest loud speaker

Edward Alfred Graham, of Alfred
Graham & Co., London. Eng, the
originators and oldest makers of loud
speakers, isregarded throughcut fore-
most nations as the greatest living
authority on the reproduction of
sound waves. The *‘* House of
Graham ' has for thirty years pro-
duced loud Speaking devices for the
British, and other mnavies of the
world.

AMERICA IS ENTHRALLED BY ITS
INCOMPARABLE PERFORMANCE

This is to invite you to hear the loud speaker which has eap-
tured radio enthusiasts wherever broadcasting exists. It is
conclusive that, abroad, Amplions overshadow in popularity
all other loud speakers combined. '

We urge you, with yowr owun ears, to learn why. To hear
what the oldest manufacturer of loud speakers offers. To
compare, most eritically, this time-perfected development for
radio of a famous electro-magnetic and acoustic instrument.
An instrument which leading navies have used for thirty
vears.

" We promise you a new conception of how good loud speaker

reception ean be.  You will never know the real merit of your

~set until you hear it over an Amplion. Go, today, to your

dealer’s for this treat. Let your ears decide.
The Amplicr comes in models for the average home, the large
home and for auditorium use.  Also in phonograph units.

Fully illustrated folder on application to

The Amplion Corporation of America
280 Madison Avenue New York City

Canadian Distributors: Burndept of Canada, Ltd.
172 King St. West, Toronto

AMPLION

The World’s Standard Loud Speaker

SOUTH AFRICA NEW ZEALAND AUSTRALIA SWITZERLAND

41l apparatus advertised in this magasine has been tested and approved by POPULAR Rap1o LaBORATORY
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34 The Best in Radio Equipment

The 40 Ft. Hercules Mast in Yard

The HERCULLES Aghl

This mast is made in sizes to get 20 Fr., 40 Ft. or 60 I't. clearance
and is the answer to an ctlicient aerial system.  What is more, this
graceful mast is an improvement to any property, whether it is
installed on the roof or in the back yard. It can be erected in a few
minutes. Tt is shipped knocked down for convenience in handling.
All parts are made of steel and are light and strong. .

LONG RANGE RADIO RECEPTION &

It has been said time and again that the best &
results are obtained only by the intelligent use of  f
the best apparatus procurable. This is an oft
repeated  statement, but the more it is proe §
pounded the truer it becomes and applies not
only to the receiving equipment proper, but also
1o the antenna systenm. This applies most
emphatically 1o receivers of the crystal detector
tepe and to non-regenerative audion outlits.
THIE AERIAL NUST BE EFFICIENT if the
reception of long distance stations theoretically
within range of the receiver, is desired.

PROPER ALRIAL CLEARANCE
Very few noviges realize the importance of a
good acrial installation.  The fecble currents
from long distance stations will never reach the
receiving set if the aerial is strung too close to
surrounding objects that tend 10 absorb the
energy. Lt is with this interference that we
Lave experimented for years—and present the

answer—THE HERCULES ALRIAL MAST.

HAVE BUILT RADIO TOWERS FOR
YEARS

Tor years we have been building radio 20 Ft. Hercules
towers  for important broadeasting stations. Mast on Roof

Included among the names of our cus-

53 g oW ggg tomers is  THE UNITED  STATES
60 Fr. Mast 3;5 GOVERNMENT SIGNAL CORPS.

PREPAID Only after years of experience and de-

. velopment work have we been able to

.(?Zdt;f. ‘.ffr‘(;': wlts"l:s perfect this wonderful steel aerial mast to

) sell at a price within reach of the amateur.

GIVE YOUR SET A CHANCE

Not only will the proper aerial clearance thus obtained, give vou the
supreme pleasure of long distance radio reception, but the appear-
ance of this beautitul mast on your property will give you a repu-
tation. This reputation will grow as you bring in stations such as
you, yvourself, never dared hope for.

MNAIL POST CARD for full particulars and litera- ]
ture about the HERCULES Aerial Mast. The
HERCULES

S. W. HULL & CO. Dept. B AERIAL
2048 E. 79th St.  Cleveland, Ohio | MasY

—— —

Storage “B” Batteries

Built to weet the service requirements of all multi tube
sets. Storad engineers know storage batteries and how
to build them for radio use.

Combination wood and perforated rubber separators;
special exclusive serew rubber caps; heavy glass jars; extra
heavy plates—tull " thick; large acid capacity; burned
on conneclors; 445 amp. hr. (4500 M.A.H.) capacity; are
the Storad features.

Storad “*B” batteries are built in two sizes—24 and 48
volt units.

No. 4524—24 volt unit
No. 4348—48 volt unit
Insist on Storad Products
Protect yourself against inferior battery products by de
manding Storads from your dealer.  The Storad line con-
sists ol A" “B” and *C” batteries and “B” battery
charger.  Circulars sent on request.

The Cleveland Engineering Lab. Co.

2129 SuperiorViaduct, N.W. Cleveland, O.

New Hexagon Shafi

The Second of Five

Unique Features

The rotor blades, stamped with
hexagon hole, are gripped tightly
by the hexagon shaft, preventing
fanning of rotor blades. ¥Found in
four new types—types 3 (plain) and
4 (all-vernier), celoron end plates;
types 5 (plain) and 6 (all-vernier),
low loss—metal end plates. Ask

to see them at your dealer’s. @

1009, GUARANTEED

Write for Literature
U. S. TOOL COMPANY, INC.
112 Mechanic St., Newark, N. J,

Mfrs. of special lools, dies, jigs
aulomalic machinery and sub presses.

A apparatus advert’sed in tiis magasine has been tested and approved by POPULAR RADIO LABORATOR
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Presentmg The 1925 Operadio

he Truly Wireless Radio

ah

elar,

‘he 1925 Operadio develops still further the unique
sradio idea—a radical departure in radio design.

) iph
oI eradio engineers set for theamselves
Vum ¢ task—to produce a radio set of the
_hnest efficiency, to give it beauty worthy
r wny surroundings, to do away with the
v d of external wires or connections and
( lesign it in so compact a form that it
'h s be easily carried anywhere.
, a ntroduced last year. the Operadio
ated a country wide senaation.  Many
susands arc now m use. In the new
A del all the former features are retained
he loud speaker, six tubes, dry cells
a 1 all parts are fitted into a compact
:jz vinet and the necessity for aerial and
') L und s eliminated by a patented wave-
' 7 Wdge located in the cover.  To these are
‘ {ed new refinements and no less revolu-
| §oary improvements.
~

The 1925 Operadio ideally fulfills every
need for an easily operated, relinble,
long rinwe hoame set—complote and ready
for inatant vperation and eusily taken
with von anvwhere.

“he Operadio Corporation, 8 South

) ‘Mealers: Write on  your

Tterhead for our sales

I'\'( ‘oposition and full par-
]

v culars about the 1025
s peradio.

The Cover is the Aerial

~ The Original Self- Contained Radio Set

With many revolutionary improvements and a new application of
the Cascade Radio Frequency Circuit (capacity compensated)

The 1925 Operadio is marked by extreme beauty of ap-
pearance and efficiency of performance.

The wave band is
expanded to include reception from radio-
cast stations of all wave lengths. Utmost
simplicity of tuning-—only two controls.
Razor-sharp selectivity.

The remarkable efficiency of the set is
duc to the perfected application of cas-
caded radio frequency amplification, ca-
pacity compensated. For example, the set
contains removable radio and audio units.
In each of these are hermetically sealed all
the finely adjusted parts in perfect and
unchanging balance, thereby insuring ab-
solute uniformity of performance and virtu-
ally eliminating the possibility of damage.

There are many additional exclusive
features—a specially designed condenser
with planctary disc control, safety fuse
for tubes, "A"” and “B" battery tester,
space for largest size ‘B’ batteries, ctc.
Write at once for particulars.

Dearborn Street, Chicago

MAIL THIS COUPON

The Operadio Corp.,
8 So. Dearborn St., Chicago, Il

Plecase mail me complete particulars
about the 1925 Operadio.

Al apparatus advertised in this magasine has been tested and approved by Porriar Ravio Lagoratory
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MODERN
RADIO
RECEPTION

A New Book by

Charles R. Leutz

264 Pages, 150 lllustrations
Fully Bound

Partial List of Conlenls—
Radiola Super-Heterodyne Diagram

Western Electric 4 B Receiver
Model C Super-Heterodyne
Model C 7 Super-Heterodyne
Long Distance Reception
Short Wave Reception

Long Wave Receivers
Pliodynes and Super-Pliodynes
Laboratory Equipment
Broadcast Transmitters

High Efficiency Amateur Transmit-
ters

Model L Super-Heterodyne
and

Everything of importance relating to
Broadcast Reception.

Price, $3.00 Postpaid

EXPERIMENTERS INFORMATION
SERVICE, Inc.

476 Broadway New York City

\
YOU’VE ALWAYS NEEDED

C. & C. “REACHIT” WRENCH:

The most practical tool for -
all small hex or round nuts %

and screws. \% '
Automatically clamps = §
the object in its jaws. S !
=
Reaches into the most =
inaccessible places. =N ’

Indispensable to
the mechanic,
electrician and
all radio en-
thusiasts.

/ Made of finest

/ quality tubing with
/ hardened jaws. g
High nickel finish.

/'/ Price $ 1 . 5 O

If your dealer cannot supply you, |

will be sent postpaid, on receipt
of above amount and your dealer’s = |
name.

CAUFMAN & CLOUGH CO.

WILMINGTON, DEL. '

—_— e

LITTLE THINGS

That Improve Receiving

You will like the extreme
care given to every detail in |
the manufacture as well as |
the correct and original de-

___&a . sign and superior construe-
R — i . o et .
@;‘:ﬁf}——-——”—“‘_“‘ tion which distinguish

Interstage

Radio Jack YAXLEY “

Code. No. 4 $1.00 Approved RadioProducts
It is this care with the little
refinements, the result of
vears of experience in the
manufacture and develop-

ment of radio and telephone equipment, which
improves your receiving when you use
Yaxley products. !
Take the Yaxley Jack as an example. The

single nut mounting without the use of space: :
washers is a distinct advantage to you. The

phosphor bronze springs, the pure silver, self- P‘

cleaning contact rivets and other exclusive:
features, mean better satisfaction.

Your dealer will gladly show you
thesr standard jacks or we will send
you t ll information, if you write.

YAXLEY MFG. CO. [
Dept. P., 217 No. Desplaines St., Chicago!

AUl apparatus advertvsed in this magazine has been tested and approved by PorULAR Rapio LAaBoRATOR!
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LIBERTY
AUDIO FREQUENCY TRANSFORMER

dkes Any Good Set Better

Your money back if it fails to do so

take the time to build a transformer
berly. We can afford to, because the
I ERTY is naturally so economical and
“mle in design that all materials and
yokmanship can be the best obtainable at
A price.

BERTY TRANSFORMER CO., Inc.

“N. Parkside Ave., Chicago
]

. IBERTY
it NSFORMER

%iel Mounting
Type

LIBERTY Special
Air Core Transformer

LIBERTY
TERMINALS
<4
Simplify -
Wiring Radio
Fre-
| quency

See price list

SHOPPING LIST
Obtain these gnods from your dealer or postpaid from
factory at price listed:
LIBERTY AUDIO FREQUENCY TRANSFORNER
Base Mounting ’l’zmcl Mountng

Type I'yvpe Ratio Price
1255 oqes 33 510720 e w1 s o A Jtot 5430
6. vz, - . . 3an L2t oo 5to1 4 53
(5 T R——— 20 i e W IR 9101, 475

SPECIAL AIR CORLE RADIO-FREQ. TRANS. #1.50

LIBERTY SEALED FIVE RECEIVER,
mounted in handsome walnut cabinet. .. ... 100.00
LIBERTY TERMINALS per dozen. . . . 10

per thousand. . . 4 00

Booklet, “Choosing the Right Radio” . .. FRLEL

Folder, *‘Liberty—the Key to Clear Tone”. FRFIL
(Describes construction of Liberty Transformers.

This is the LIBERTY Sealed Five re-
ceiver. (See free booklet listed above.)
Liberty Transformers give it amazing
tone quality.

UL apparatus advertised in this magazne has been tested and approved by POPULAR RADIO LABORATORY

www.americanradiohistorv.com


www.americanradiohistory.com

38

The Best i1 Radio Equipient

The Kic-o Double Potential
Charger

the need of every radio fan —

“Hook Up'" our single or double
Charger with a KIC-O *'B"" Stor-
age Battery direct to any electric
light socket. Then you will havea

permanent power plant No need
to worry about *‘juice’’ or buying
new batteries. Worite for litera-
ture and prices or ask your dealer.

KIMLEY ELECTRIC COMPANY, Inc.

2667 Main St.

Buffalo, N. Y.

]

A The New ‘‘35-D”°

V Super Radio Cabinet
Panel at top 7 x 26-10'.".

Deep enough for 8
ruce horn. wo dr) cell
back. Built ot
Same quality and

tubes.  Built-in s
compurtmenls oor In
mahogany—piano finish.
equipment as

Blandin Triple ““A’’ De Luxe Series

Also new De Luxe sizes, 7 x 18-77; 7 x 24-77; 7 x
26-7',"; 7 x 30-8” and 8 x 36-8”.  Write for illus-

trated price list.
Jobbers and dealers, write for discounts

BLANDIN PHONOGRAPH COMPANY, INC.

1500 16th St. RACINE, WIS.

—

More Power

RUBICON DUPLEX

You can't dance to a whis-
per; neither do you wanta
“hack seat’ at the concerts
orlectures. Give vour loud-

speaker something REAL

to work on.
This Folder Tells HHow

“The Inside Story” helps
select the right trans-
formers for any desired de-
gree of amplitication. Each
Rubicon instrument tested
to meet 1ts rating. Before
vou build that new set, get
this data.

Drop a Postal for

“Tue InsipE StorY”

Rusicon ComPANY
918 Victory Bldg.
Philadelphia

All appamtus advertised in this magazine has been tested and approved by PoprtLAR RabpIio LABOR ATORY
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\Big, Clear Voice
L of Radio /

A_ NEW Herald—clear—loud—
with a tone that is wonderfully mel-
low and sweet. Height 25 inches. Bell
12 inches. Fibre horn and art metal
base. No batteries required. No
adjustment necessary. Hear
the Herald Model B at
your dealer’s.

Herald Electric Co., Inc.

113 Fourth Avenue, New York

A apparatis advertised in this magasine has been tested and approved by POPULAR Rabio LABORATORY
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SALIENT FEATURES

1. Each one a laboratory
creation.

2. Matched to a standard.

i THE RIEGER— BAILEY CO.
(4 DF AMERICA INC. PHILA. PA,
" RBC TYPE KM

) 3. Air core.
:I m" 4. Shielded in nickel-brass
case.
5. Shortest possible leads.
= - 6. Specially constructed fil-
] / ter, embodying a new
// principle never before
used in Radio.

The R B C-Type KM Filter, Oscillating Coupler and Transformer

Super-Heterodyne Intermediate Frequency Amplification at its Maximum
g THE RIEGER-BAILEY CO. OF AMERICA, INC.

815 Real Estate Trust Bldg. Philadelphia, Pa.
L-LJ I JEG T I =] L

500 S. State St. CHICAGO, U.S. A. Dept.D. R. 6

We guarantee
our new 68-page RADIO
Catalog will save you money RESISTS FIRE!

m o brand new fally guaranteed, nationally
thparatus. A\We buy up manutacturer’s and government surplus X .
y ks, Jobber and deater bhankrupt stocks, etc. Qur enormous Extremc hC'dt nnd bltter COld have httle or no eﬂ i

buving power pertnits us to pay spot cash and get rock-bottom

prices —even way below man on a Bakelite-Dilecto Panel. Neither do water, o
facturer's costs. . That's win steam, solvents and the minor acids.

ot cutalog is crammed with
thousands of wonderful radio |

bd @
batgal nvs i I'hat's why we
GUARANTEL to save you |
akelite-dilec
\

v (Distinguished by its red stripe)
Wzite for your

Highest in dielectric strength. The most perfect pane’|
material known. Used successfully in the U. S. Navy
Signal Corps for ten years. Be satisfied with nothing
for your panels!

THE CONTINENTAL FIBRE CO.
Factory: Newark, Delaware
Service from:
New York, Woolworth Bldg. Chicago, Wrigley Bldg.
Pittsburgh, 301 Fifth Ave. San Francisco, 75 Fremon! |
Los Angeles, 307 S. Hill St.  Seattle, 1041 Sixth Ave.,

|

All apparatus advertised i this magazine has been tested and approved by POPULAR RADIO LABORATORY:
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Greater

k.
-

" New Model B

5 Tubes

?llIIllIIIIIIIIIIIIIIIIlllllllII|llIIllllllllIIl|IIlIIIlIIlIIIIllllIIllIl

| ‘Because
GREATER Selectivity |
GREATER Distance

$175

GREATER Simplicity

WONDERFUL circuit made g‘reuter?
by epochal refinements. The NEW
Model B Réceiyér enormously empha-

. 4 % 3 . ® 5 .
sizes the outstanding  dommmasnce of the

FEAGLE Balanced Nentrodyne. . .

. K . R4 . i }
1 Every Vital Part EAGLE Instruments
I Manufactured in the: fOn_Iy in"EAGLE |
EAGLE Factory . ... "Receivers ! :
'y Every instrument that  The vadtly improved in- !
3 must carry any respon-  struments deseribed in

sibility for the efficiency
of the EAGLE Model B
Receiver is made in the
EAGLE factory under

the adjoining paiél can- "

" not be purchased anywhere '

at any price except as in-
corporated in the NEW

IlllIIlHIIIIIHIIIIlllllllllIllllllllllllllllllllllllllIlllllllllllllllllllllﬁ

the supervision of Model B EAGLE Re- .
. EAGLE engineers. ceiver,  Developed ex-
‘ plicitly for the EAGLE
Model B,
: INSIST Upon These Advantages
u ~You want the very latest improvements in yvour
1 radio set. Then you want these ADVANTAGES
t multiple switch, ball-bearing, die-cast condensers,
i and the recently developed, revolving resistor el-
) ement rheostat.  Write for literature.
Licensed by Independent Radio Manufacturers, Ine., under
) Hazeltine Patent Nos. 1,450,080, dated Mareh 27, 1923 and
1,489,228, dated April 1, 192}, Other patents pending.
2 WE SOAR AEOVE \\
o '*x-\g\%\

’ "R MP
L “Ehann o1 et

Ball-Bearing Die-Cast
s+ Condensers
An entirely new departure in conden-
sers. Both rotor bearings are ball-
bearing.  Rotor and stator plates are
die-cast integral with Wieir support,

Revolving Resistor
Rheostat
The resistor element, instend of the
contacl, is- -the operating unit in the-
EAGLIE rheostat.

EAGLE
N Multiple Switch
Instead of several jacks, which are in-
herently weak,. 2 smoothly operating
multiple (filament controlswitel controls
all battery connections.

EAGLg
WARRAN,
Fop 'Y

MODEL BS
A New Eagle Artis-
tic Console Cabinet

Price $100

An artistic Console eabinet for the EAGLLE, in
American Walnut or Mahogany, wilh fume-proot
compariments for battery and charger.

All apparatus advertised in this wmagazine has been tested and approved hy PoruLar Ranio Lasoratory
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Hansen ‘‘BIRD-CAGE’’ Radios

4 Tube Radio Set

Without Accessories

L

$3950

lllllllll|1||

C — |

_ NIGHTINGALE RADIO

A simplified, loud speaking, long range set at a price within

the reach of all.
N Tabe Reften ... $25.00
- $50.00

$57.50

Hansen CARDINAL.
3 Tube Reflex. ... ... ... ............

Hansen BLUE BIRD.
4 Tube Radio Frequency

AMERICAN EAGLE. This we believe to be the best
high grade 6-tube loop set on the market today..$150‘00

& ) Ninn RECEIVERS

4 tube very selective. .. ... .. e TP < ¢ oy mad $90‘00

6 tube loop.

Write for New Catalogue

Decalers and Jobbers—Our line is interesting
and profitable

-—

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY

@ It’s in
the float. If the
name PERFEC-
TION is not on
the float it is
not a génuine

PERFECTION.

Perfection
HYDROMETER

If it’s a good hydrometer, it’s a
PERFECTION

A glance instantly gives con-
dition of your battery.

and leaking.

$1. 00

nozzle preserve clear air pas-
sage and prevent clogging
to prevent sticking,

Every detail is perfected to
give the Radio set owner the
finest hydrometer obtainable,

Radio Dealers

Bemco
Manufacturing

Company
243W. 55St.
N.Y. City //

Look for the
name “PER-
FECTION” —
it represents
supreme qual-
ity in a hydro-
meter.

Abutments in

Float studded

At All

W@

Miller]2-Metal

Crystal

Loud
Alive

Miller-B-Metal is the ex-
tremely sensitive metal you

hear about. Every spot 1s a
real “*hot - spot”’—the loud-
talking crystal.

Ideal for all crystal and reflex

work.  Made in_ 3 types of
crystals ranging in price from

soc to $1.00.  Money refunded
without question if not satisfied.

Also other Miller Products illus- [
trated in catalog — sent on J
request,

Order from your dealer or
direct from factory

The A. H. Miller Radio Co.
1216 20th St., Detroit, Mich.

Special Set $1.79
Equipped with Miller-B-
Metal $1.00 Crystal this set
gives wonderfully clear vol-
ume up to 600 meters. A
fine set to own for local
work and saves your big
expensive set.

www.americanradiohistorv.com



www.americanradiohistory.com

The Best in Radio gudizi. ent

" L. R. Donehue Lumber Company

The ADAPTO
RADIO CABINET

Patents Pending

Beauty -  Convenience «  Adaptability

The ADAPTO Cabinet has:

An artistie design.

Beautifully figured wood in either
mahogany or walnut.

An easy running, non-sagging
drawer for storage battery,
charger, distilled water and hy-
drometer. i

A double-pole, double-throw switch
for charging without touching a
single wire.

ANl wires installed ready to con-
nect. !

Small drawer for tools, ete. .

An airtight battery compartment
to prevenl corroson.

Specially designed horn built mto
top—thle proper place.

A spacious shelf for B batteries,
cither dry or storage.

ADAPTO with home-made three tube set.

»
Special adapter frames permit
the installation of practically
ANY set, either factory built
or home made.

List Price - - $110.00

@

Inquiries invited from
responsible dealers.

@

Manufactured by

Radio Cabinet Division

Perth Amboy, N. J.

ADAPTO with Murdock Neutrodyne.

All apparatus advertised in this magazine has been tested and approved by PoruLar RADIO LABORATORY
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VERNIER ADJUSTER

The best adjuster on the market. Spring
holds head away from dial when uot in use.

With slight adjustment spring
can be made to hold head against
dial if desired. Patented. 65c.

. b GG S
o
ERM R AR e B R MR B B

STAND-OFF INSULATOR

Fills the much-needed requirement

for a strong, good-looking and practical stand
off insulator, Meets every requirement of
the Board of Fire Underwriters.  $1.25 each.

PORCELAIN SOCKETS
Very carefully

Liowest losses of any socket.
made. Black Body, Black Glaze. Side and
bhottom contact springs of reinforced phosphor
Bronze. Solder Tabs, Cap Nut for screw
All parts nickel

driver or Spintite Wrench.
each.

Plated. 65c.

PORCELAIN
INSULATORS

Lowest power losses in the antenna
Dialectric absorption reduced to
minimum because of very low phase
difference of Fleron Porcelain. Very
tough body. Solid Black Glaze.
Seven sizes, 20c to $1.00. Each in-

sulator in a separate carton. g

For Sale by all Good
Jobbers and Dealers

o

RADIO CABINETS
Strong and Rigid.

Remember that we pay mail and
express charges—it makes "quite a
difference when comparing prices.

Specifications
Hardwood, rubbed mahogany finish. Top '

hinged,
warping.
Panel size

7x14
7x18
7 x 21
7x24
7x26
7 x 27
7 x 28

ends of top spleined to prevent!

Depth Price
10 $3.00
10 3.25
10 3.50
10 3.75
10 4.50

9 5.00
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, Ine.

Dept. P.

Hickory, N. C.

!

CLEARER SIGNALS
DYCREASED RANGE
TAKES LESS BATTERY GURRENT

. COPPER

Our newest and best
radio antenna wire

Braided Flat Ribbon:

Contains over one-half}f
mile of wire strands. For
out door or indoor use.’
In Copper—Tinned Cop-
per—Enameled Copper.
‘We also make round an-
tenna wires in all types
and metals. Loop wires,
Litz wires, Cotton cov-
ered wires.

Ross Antenna Co.
9 Charles St., Providence, R. 1!

All apparatus advertised in this magazine has been tested and approved by PoruLAR RADIO LABORATORY
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No. 763

eVEREADY

Radio Batteries

—they last longer

No. 7111

No. 771

EVEREADY RADIO BATTERIES FOR EVERY RADIO USE

Each one supremely economical and efficient for the use for
which it is designed—each one made under the supervision
of the world’s greatest electro-chemical battery laboratory

Eveready “B” Batteries

THERE are Eveready Bat-
teries for portable sets where
small size and light weight are
more important than long life.
There are Eveready medium
size batteries that come be-
tween the small and the
large sizes. There are Ever-

eady large size “B” Batteries -

that afford maximum economy
and reliability of service when
used with average one, two,
three or four tube sets. And
now there is a newer Ever-
eady heavy duty, extra large
size “B” Battery that gives
similar economy to owners of
multi-tube heavy drain receiv-

BUY

ing sets and power amplifiers.

For maximum ‘“B’’ Battery
economy, buy Evereadys,
choosing the large sizes (Nos.
766, 767, 772) for average
home sets, and the heavy duty,
extra large (No. 770) for
multi-tube heavy drain receiv-
ing sets and power amplifiers.
For portable sets choose the
Eveready No. 76+ medium
size, unless space is very lim-
ited, in which case choose the
Eveready No. 763 small size
“B” Battery.

Eveready “G” Battery

Eveready makes a long-lasting

“C” Battery with terminals

at 174, 3 and 414 volts. May
also be used as an “A’ Battery
in portable sets.

Eveready ““A” Batteries

Eveready offers you “A” Bat-
teries for all tubes, both stor-
age and dry cell. For storage
battery tubes, use the Ever-
eady Storage “A.” TFor dry
cell tubes, use the Eveready
Dry Cell Radio “A” Battery,
especially built for radio uge.

Manufactured and guaranteed by
NATIONAL CARBON CO,, Inc.

Hcadquarters for
Radio Battcry Information

New York San. Francisco

Canadian National Carbon Co., Limited,
Toronto, Ontario

THEM FROM 'YOUR DEALER

All apparatus advertised in this magazine has been lested and approved by PoPULAR RADIO LLABORATORY
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BASS OR BARITONE?

Can you tell which on
your loud speaker

Scientists Solve
Baffling Radio Problems

Y ou know how amegaphone makes the voice sound
deeper. A baritone is made tosound like a bass. A
soprano like a contralto; a violin like a bass viol.
The “pitch” or register is often entirely changed.

To this problem, the Dictograph sound engineers
applied their 20 years’ experience in the making
of acute and powerful sound instruments,

Out of this has come the Dictogrand. The long
awaited perfect loud speaker, constructed with an
articulating, larynx-like bass and an acoustically
perfect horn which counterbalance any tendency
for sound to deepen out of its intended register.

The Dictogrand gives you the best your receiving
set can take out of the air. Your dealer willlet you
try a Dictogrand 5 days free. Write the Dicto-
graph Products Corporation, 220
West 42nd Street, New York City,
Department P-11, for a 5 day free
trial coupon.

Two
Models
Upright and ,\\“
Portable, $25 f‘f‘\_\%
and $24.50 \
.- respectively
Dictogrand
The 8 Articulating

LOUD SPEAKER

NN NI NN NN T NN L NN S B AN BTN TG L SN NN 2 NN B NN S8 SNNNY IS I I NN o SN ST

==
S

EASTERN ESke

Desisned by M. B, Sleeper
Acclaimed a NEW STANDARD 1n
tuning devices.  Perfection in low loss
tuners achieved every feature a
coupler should have.  Absolutely no
tubing used, no shellae or other coating
on wires,

MINIMUM of LOSSES —
MAXIMUM of EFFICIENCY

VOLUME—SELECTIVITY
Marvelous DX Reception

At your dealer or sent direct on
receipt of purchase price.

Jobbers and dealers communicate

MANUFACTURERS

EASTERN COIC CORP.

22 WARREN ST, Dept.PR.1 N.,Y. CiTY

I“.

SN L NN TIINSSTITSONTE T NN TTISNN

National Transformer MF Co.

Manutacturers of Transformers of All ipes
Dept. A,154 Whiting St., Chicago.lll.

All apparatus advertised iu this magazine has been tesled and approved by PoruLAkR RADIO LABORATORY
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When the (urtain Rises
on the World’s Entertarnment

WHETHER you settle down comfortably to enjoy some
special event or just to taste the casual pleasures of the
ether, the Mercury Receiver holds up a faithful mirror before
the original studio performance. 4

The ethereal whisper of a violin, the mighty rushes of an orchestra,

the lyric loveliness of a precious voice and the reedy depths of a
great organ—all music is reproduced by ‘the Mercury with an

e ——— \\-\;_—i:ﬁjé;—\x— :

impartial fidelity very new in radio. = |
MERCURY RADIO PRODUCTS CO. = 50 CHURCH ST, NEW YORK CITY o l;l
] : , . W
Visit your dealer or write direct for De Luxe Catalog \\:“‘,L;\
. o
TECHNICAL - ‘ . R - APPEARANCE f@é‘
Highestf éxisting devel- ) Solid American Walnut ‘(FD
opment ‘of Grimes InVerse . Cabinet. Hand rubbed -
DupTe)'(System. Four'tubes BROADCAST RECEIVER genurine piano finish. In- “,g’:’
reflexed and equal to six Licenised under Grimes Patents — issued and pending clined panel of heavy- l:;\\ i
Sraight (two tuncd  ccqhe STRADIVARIUS of RADIO  gauge, etched ordnance (G|
radio frequency, tube de- 5 ] bronze. Set rests on rub- eS|
tector and three stabilized: ber protecting buttons. (/7@\ d
audio frequency). Oper- Balanced panel arrange- )

!

i

s

ates from loop (furnished)
also indoor or outside an-
tenna without change in
set. ‘“‘Last word”’ low-loss
engineering at every point.

ment of controls. All ““A”’
and ‘‘B’’ dry batteries self-
contained. Price, withloop;
but without tubes and
batteries, $165.00 list.

INVERSE DUPLEX SYSTEM « INSURES NATURAL TONE QUALITY

Z Vo
Wy, f
b TS

=

E

i
Al

N
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Bi-Metallic  phones
are made with sih-
con srteel dia-
phragms, entirely
gold plared. Other
phones have
lacquered dra-
phragms, a poor con-

ductor ot sound
waves.  Naturally.
gold being one  of

the best known con-

diaphragm s ; .
gold-plated ductors, Bi-Metalhc
POy reception 1s far su-
perior to any other

phones.

Bi-Mectallic phones are perfectly
matched and balanced and
butlt for greatest comforr.
What's more, they are mighty
attractive mn appearance.
Bi-Merallic gold  plated bus bar and
aertal wire are also in popular demand.
Also the Bi-Mertallic domino lead-in.

Plate™

request.

Ask your dealer 1o see our *“Gol
linc.  Complcte literature on

ETALLIC

RADIO PARTS CORP

B’

478-18th Ave., Newark, N. J.

)/

Have you
your

EKKO

Broadcasting Station

Stamp Album?

Here's what every radio fan has wanted—a conve-
nient, permanent and authentic means of recording
all stations heard over your set. The Ekko Album
contains spaces for a stamp from each of more than
650 stations. These stamps are verified and prove
your reception of the station.

Proof of Reception cards are furnished with the album.
Send the card to the station, together with ten cents, to
cover cost of verification, give faets which prove you have
heard their broadcasting. In return they sendyou their veri-
fied stamp as evidence of actual reception. The stamps are
beautifully engraved in different colors, an individual stamp
for every station showing the call letters.

The album is 9% x 11 inches, handsomely bound in a two
color cover. It contains 96 pages, with spaces for stamps
of all recognized stations arranged alphabetically by states
and call letters. Also an alphabetical list of the official names
and other interesting features of stations, as well as a con-
venient log.

See your dealer today, get a copy of the Ekko Album and
start a collection of these stamps. You will find this
a new and fascinating method of verifying the stations you
hear. If vour dealer cannot supply you, sent direct on ro-
ceipt of price. Money back if not satisfied.

Price $1.75

THE EKKO COMPANY
111 West Monroe Street, Chicago

W@LLAE’@

L ®© O

Distance and Clarity of Reception,
Elimination of Interference, Con-
venience in Transportation.

Operates on all Broadcasting Wave
Lengths.

Braided Pure Copper Wire Gives
Maximum Efficiency on all Loop
Sets.

Center tap provided for Super-
heterodyne use.

Instantly Opened and Locked in
Position with Automatic Latch.

FOLDS CONVENIENTLY AS
SHOWN IN ILLUSTRATION
Retail Price $10.00
Sbold to the trade through regular job-

ers. Write for complete, illustrated
circular

POLLARD BROS. MFG. CO.
4040 N. Tripp Ave. Chicago, IIl.

-METAL

A high resistance crystal
IS best for Reflex Sets.
B-Metal resistance Is ve
high. Your dealer wi
order it.

B-METAL REFINING CO.

Tth floor
525 Woodward Ave., Detroit, Mich.

All apparatus advertised in this magazine has been tested and upproved by PortLAR RaD1o LABORATORY
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AMPL-TONE

Guaranteed

Radio Headsets |

Price

2200 $5‘00

Ohms

A Real Headset at a Real Price

AT LAST the public may have these excellent headsets at a
popular price. Positively the equal of the expensive
phones for beauty, comfort, tone and durability.

Thoroughly tested and inspected for workmanship. They
are good phones, and reliable testimonials in our files prove this

statement.

The great volume of sales to satisfied customers has enabled
us to list these headsets now at $5.00.

Our phones embody precision In adjustment, accuracy of
balance and nicety of spacing.
Jobbers and dealers write for special proposition

THE UNION FABRIC CO.

Successors to C. M. French Mfg. Co.

Derby, Conn.

T

Al apparatus advertised in this magazine has been tested and approved by PorULAR RADIO LABORATORY
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The “Ideal” Cabinet for Your Radio Set!

Your radio set is one of your most highly prized possessions—
why not make it a thing of beauty as well? You-can transform your
radio set into a beautiful article of furniture by enclosing it in an Ideal
IRadio Cabinet. **A' and ‘B’ batteries, charger, and all unsightly

mahogany cabinet about the size of a (‘onsolq phonograph. All who
have bought Ideal Radio Cabinets are enthusiastic over their artistic
lines, beautiful finish and the casy aceessibility to battertes and all
conncetions. ;

We want every reader of PopurLair Ranio, who is interested in Ly
the purchase of a suitable cabinet for a radio set to beeome ucquumtqd
with the “ldeal” line of cubinets before making a purchase. We 1
cannot deseribe these cabinets in detail in this limited space or tell

prepared a catalog which gives i”llﬁt‘ril‘(iolls, full descriptions and
specitications of our principal lines.  This eatalog will gladly be sent
to anvone interested in the purchase of a radio eabinet.

ldeal Radio Cabinets are built only of genuine walnut, mahogany
and quarter-sawed oak. There is nothing cheap or sham about them,
Designed and substantially constructed by master workmen and
beautifully finished, they arc worthy of a place in the finest home.

Prices of our regular line cabinets range from $45 to $60, at
which price they will be sent, freight paid, to any point in the United
Stutes, east of the Mississippi River.  $10 with order, balance C.O.D.
at destination subjeet to examination, if desired.

grill front. which sells for $22.50. : ol
Ideal Radio Cabinets are built in several styles and can be had either with or without in-built loud speaker

We build special eabinets to order and invite correspondence from manufacturers of radio sets who may wish a
suitable cabinet in which to market a complete unit. Y

IDEAL RADIO CABINET COMPANY ;

44

BLUE ISLAND, ILL. 1
Descriptive illustrated catalog on request g
& d

B p

}

Magnified Reproduction
for Your Radio |

Music as clear and melodious as the tinkle of silvered
temple bells of Mandalay. That’s what you'll get on your
radio when you use the Rhamstine* Needlephone with
your phonograph.

i
i
l

laws of sound) as embodied in the phonograph.

RHAMSTINE* Pay No Money |

wires are enclosed in a beautifully fipished dust-preof, walnut or ) ?

about all their good features, many of which are cxelusive, so we have L

We also make a radio table with battery shelf for $10, and a small cabinet witl enclosed battery chamber, fancy L
~

wood horn. I

Complete It is the principle of “inagnificd reproduction,” an exclusive feature of the
With Rhamstine ¥ Needlephone, that gives such mellow notes, such discrimination of
tone values, such petfect reproduction. No other loudspeaker takes advantage |
Cord of this “magnitied reproduction” principle and the principles of acoustics (the i

Needlephone

picks up the delicate impulses of
high pitched notes and througl
the vibrations of the reed enlarges
and transmits them through the

Take No Risk L

Rhamstine® will prove these claims, at his own
risk. Send the coupon today, pay.on delivery,
and try the Needlephone with your own.set and

vour own phonograph. Try it with a s'oftfgfecglle
on local broadcasting for réal mellowness of tone,
Try it with a loud needle for greater volume.” T'hen
if you’re not entirely satisfied,,if you do not get
greater volume, fuller, sweeter music.agd beiter
reproduction, return it and we'll gladly reéfund bt
vour mouey in full,

J. THOS. RHAMSTINE* . |

needle of the phonograph to the
mica diaphragm where they dre
transformed  into sound. givinpg
fuller, sweeter nusic, and better
toue reproduction. It can be at-
tached more tasily and does away
with metallic noises. -

RHAMSTINE*

Needlephone

Not a loudspeaker—not an attach-
ment—but a complete unit, plugged in
like a loudspeaker, that transforms the
clectrical nnpulses into vibrations which,

J. Thos. Rhamstine y¢ 5 f
Woodbridge at Beaubein, Detroit, Michigan.
Send me the Needlephone. I'll pay the postman $10 upon its arrival,
It is strictly understood [ may return it if I desire, within $ days and reccive
a refund in full,

|
Mail this [
coupon |
|

|

j

through the phonorraph needle, are i

transmitted to the reproducer of your today Name g

|)|IOII()ul’alr|l. It can be used on any a il AR S o g s g e e e e ki R b b b i b

phonograph including the Edison with |

a Victor adapter. Address , g
* Radio and Electrical Products.

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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THE Sensation of THE Show

Maclison Square Garclen.. NCW Yorlc

RAVEN Superheterodyne KIT

REQ. U 8. PAT. OFF

Tuned and matched—complete in ONE unit

RAVEN RADIO, Inec. ALBANY, N. Y.

'Bore Thru Interference With a Howard Set

The Perfected Five
Tube Neutrodyne

The Howard Neutro-
dyne is superior because:

It brings in distant sta-
tions distinctly.

It has natural tone qual-
ities.
It has remarkable vol-
ume.

It has extreme selec-
tivity.

It is easy to operate.

Jobbers Write for Particulars

/e Pen 'LRl’censed b(y \urers %,
o den ad Manu ac
Howard Mfg. Co., Inc. 3 E '° g
vi )
4248 No. Western Ave. =8’, et 21 |923and Ap,,,”g &
& Pal- P ‘,NosHSOOGO ang 24 {
CHICAGO ‘\;12“‘ Other Patents Penqu 922

All apparatus advertised in this magasine has been tested and approved by PoPULAR RADIO LABORATORY
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The Walbert Safety Rim
Socket is guaranteed not to
break at the slot. Special hesvy
bakelite design decreases inter-
element capacity thereby utiliz-
ing all nvmlabl); grid voltage
for producing signals. (New
tubes have bakelite bases for
same reason ) Soldering lugand
double.spring contact integral.

Stations unheard before are
tuned-in readily with the UNI-
VERNIER, theoriginal geared
tuning dial. Gives 12-to-1
(micro-selective) control of any
instrument. ( A lower ratioisin-
efficient; a higher cumbersome
and ntodless.? New “dished”

dial and heavier mechanism,

Positive vernier—No slippage! x’

Pointer rigid with shaft.

ALL WALBERT PRODUCTS PROTECTED BY PATENTS
OR PATENTS PENDING, U. S. AND FOREIGN

et ———a=——=

Jor tubes and batteries

A L B E RE.N;I‘
j LAM

YWLOCK switcu

Safeguards Tubes and Batteries

OU don’t need to worry any more about someone
meddling with your radio set while you are away.
Simply remove the key (smaller than standard plug)
from the Walbert Filament Lock Switch and take it
with you just as you’d take the ignition key from an
auto. Your tubes and batteries will be fully protected.

Put this combination filament control switch and safe
guard on your set today. Attach it in a few minutes.
It’s very compact—takes little room on panel or behind
it. Sturdy interior phosphor bronze springs assure
positive contact. Shell and key handle insulated from
circuit. Costs no more than an ordinary battery switch.

WALBERT FILAMENT
LOCK SWITCH SOC

At your dealer or sent postpaid on rcccigx of 50c.
(Please mention dealer's name.

Jobbers and Dealers: Write for Discounts.

THE WALBERT MANUFACTURING CO.
933 Wrightwood Avenue Chicago, Illinois

Parts with a Purpose

Send 2¢ for UNIVERNIER Log-book.

ALBERT

L.

wWWwWWw.americanradiohistorv.com
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Cico Bakelite Rheostat

One point mounting.
Binding post connec-
tions.  Vernier or plain

RADIO PRODUCTS are
UNQUALIFIEDLY GUARANTEED

against all defects

Cico 2-Way lug

Two sets of headphones
or loudspcaker and one
st of phones may be

types, 6-10-20-30 ohms.
Absolutely uniforin re-
sistance.  Plamn, $1.35.

\ernier, $1.50.

Look for the distinctive GREEN CICO BOX

connected  simultane-
ously, Fits all stand-
ard jacks. Takes all

types of tips. Price,

40c.

Consolidated Instrument Co. of America
41 East 42nd St, New York

CICO AUTOMATIC
PLUG

Coves apstantaneous won bronze

Something entirely new.
proved new principle.

completely from bakelite. No
metal  In
Short springs of special phosphor
which s

CICO BAKELITE JACK

An im-
Moulded
frame construction.

NonN-Corrosive.

nection. A shight pressure No soldering.  Sterling silver con-
on the wings with thumb tact points assure perfect con-
and mdex finger releases Ty c g : 2
acts.  Scaentifically  perfect  in
S nangc. ake o . . 30-Singlewircui .8
Lodv. " St prisme . overs detal Unusual in design  No- 30-Sinelewirouit open 880
lated. Takes all  tip: and \'aluc.. bomcthxpg well w oth No. 32-Double circuit. .. ... 90
Price 75¢. all the pride you will take in it. No. 33-'"*A’’ Battery Switch .90

A Pleasant Surprise Awaits the User of
the A.C.H. Tuning Instrument

WORM

Use on Instruments you already have.

Money Back Guarantee
Price 3-inch size . $2.50 Price 4-inch size. .. $8.00
Regular titung 5/16 shaft 4 and 37106, .. .. ..8¢ each extra

Extra Advantage of the ACH

Can be attached or reraoved from any instrument.

Roigh tuning samne as any dial.

AMovement so hne that the eve cannot deteet but the ear cap.
Aitomstically locks instroment so no jar caun disturh it.
Diul erounded reducing the body capacity to n minimum,
Speciad dinl 2 graduations where ordinarily one.

MAIL ORDERS SENT PREPAID IN U. S. A,

A.C.HAYDEN RADIO & RESEARCH CO.
25 E. Battle St., BROCKTON, MASS., U. S. A.

A et ot

03—
Reflex

This is the peer of all Reflex circuits. It
works on a loop. Months of laboratory tests
were made by MODERN engineers before
the MODERN Radio Frequency Trans-
formers used in this Super-Six circuit were

offered the Radio world.

This circuit has three stages Radio Frequency
and three stages Audio Frequency. Uses crystal
detector.

LLarge size wiring diagram
mailed on receipt of 4c.
In stamps. Send today.

The Modern Electric Mfg. Co.

Builders of Transformers Excluasively

Toledo, Ohio

All appuratus advertised 1n this magaszine has been tested and approved by PoPULAR RADIO LABORATORY
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Radio Without the Horn!

New Console Has
Its Own Perfect
Loudspeaker!

g e
@845

—=r =
[h OO
{

« Coodbye to the

{] Old-Fashioned
@ Horn Speaker!

I} A Vastly Better
Reproduction
(¢ With this New
| Radio Console!
l H ERE is something that enables youto enjoy
' radio in the home without the clutter of un-
| ightly apparatus that plays havoc in the decor-
The horn

Ample Space for
All the Rest of
Your Outfit!

“Qur old horn_speaker never gave tones like this! An arlistic
addition to the living room—everything in its place—it's a joy!”

You Need This Console Whatever
" Your Present Outfit Is

It makes no difference what kind of radio outfit you
have—this console was designed for your use. The

+ tive scheme of your living room!

peaker is out of date and out of place in radio
or the home. This console with its in-built
| oudspeaker is scientific and sightly.

A Truly Wonderful Tone

graceful exterior of this console gives no hint of its
inner utility, for it is a simple and effective piece of
furniture in every line. But a glance at the interior
reveals a most ingenious arrangement of the in-built
loudspeaker with space either side and in front. These
spaces are ample forthe largest A battery, and the largest

i It does a better job of reproducing, for it has
he best unit of all that have been tried and its
ound-box is of resonant wood instead of metal,
ibre, or composition.

7| The appearance of a Windsor loudspeaker con-

1 sole is a delight. Its convenience is ajoy.

' siece of real living room furniture of pleasing
ines and finish—and it accommodates ail the

' niscellany of equipment which hitherto had no
slace except on table tops, shelves or floor.
Ample space on top for any set, with plenty of

' albow room in front. Nothing in sight but the

Dealers!

The sale of these con-
soles has already
reached extraordinary

figures. They are sell
ing in surprising quan-
tities in even smallest
stores where there is
one in thewindow oron
the floor. It is a con:
venience and a value
not to be duplicated.
Write usfordiscounts
and particulars of big

wetBbatteriesand the largestcharg-
ing outfit. It is 38 in. long, 18 in.
deep, and 29 in. high. Notice the
artistic grill that concealssoundbox,
and the provision of ‘‘knee room”’
beneath. Made in mahogany or
walnut finish, and the price 1is
only $40! (Westof Rockies, $42.50)

INVESTIGATE!

Dealers everywhere are now
showing the Windsor loudspeaker
console, and have them for imme-

dials. Everything else goes inside—from be-

newspaper advertising
cam paign.

diate delivery to your home. 1f
you haven’t already seen this

{ hind—in_spaces cleverly designed to hold the

—_—

tlargest batteries and outfit—besides the self-
! contained loudspeaker—all unseen and protected from
I'dust or disturbance.

Loudspeaker Included
West of the Rockies, $42.50

— remarkable contribution to radio

enjoyment and convenience, write us now for the name
of a nearby store where you may view it. We will
also send vou complete information. Remember,this
console gives you not alone a marvelously faithful re-
producing unit and sound box, but an altogether new
beauty and utility in the provision for your entire
radio outfit. Mail coupon or postal.

WINDSOR FURNITURE COMPANY
1422 Carroll Ave., Chicago

Please furnish pictures and full details, also name of
nearest dealer who has the new Windsor loudspeaker
console.

(PR)

' All apparatus advertised in this magasine has been tested and approved by POPULAR Rapio LABORATORY
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CARDWELL pi0r sroosoen GONDENSER
Selected by Cockaday

S as his exclusive choice of a low loss,
i /'I’lf"g\/""m‘“'\l"j : grounded rotor condenser for use in his
?&,,,\ﬂ(ﬂ;@u new improved Four Circuit Tuner as
- == described in the October issue of Popular
Radio.

I
i

i

o =4
=

This again empliasizes the fact, that of all
the various kinds of radio apparatus on the
e market today, the Cardwell Condenser is the only
unit which is recognized by the leading radio Engineers as the ONE best.
It is the original rotor grounded, low loss condenser.

A postcard brings
you an education
on condensers

ALLEN D.CARDWELL

MANVFACTURING CORPORATION
BROOKLYN,N.Y,

*“ Play safe—
say Cardwell’’

e

Lt

AMPLEX

GRID-DENSER

C()(‘]\'A\l)AY again  chooses
the Grid-Denser for his Lat-
est cireutt! * Because—

A tarn of its knob controls
regeneration and  brings  those
DX Stations tumbling in.

Replace your, fixed condensers with X
Grid-Densers! Then tune !, Whéther
you have a Cockaday, Super-Hetero-
dyne, Superdyné, or Neutrodyne, you'll
get stations you never.heard hefore!

In either the 0005 with or X
without gridieak elips or” 001 $ 1 2 25
type or type N (neutralizing)

FREE: Hool-up Booklet, P.1F

AMPLEX INSTRUMENT LABS.
K8W RBroadway, Now Yotk . NY.

12 Cella
24 Volts
Solid

Rubber,

AL SPECIAL

INTRODUCTORY PRICE

For a himited time only, and to introduce this
new and superior Storage ¢‘B’’ Radio Battery to
the Public, we are selling it for $3.530. Regular
Retail Price is $5.50. Yousave $2.00 by ordering
NOW. A finer battery cannot be built than the

World Storage “B” Battery

(12 CELLS~-24 VOLTS) |
To ten million homesa with tadio Sets—and to countleas mil-
lions of prospective buyers—thls WORLD Storage ‘*{}** Rat-
tery brings a new co: ceution of battery economy and perform-
ance. Hereisa battery that pays fur itself in a few weeks—
wlll 1a<t for years and can be recharged at a negligible cost.
And you save $2.00 by ordering now. |

A Superior Battery Sa%/Rosd Wien

Haa heavy duty 21.8in. x 1in. x 1.4 fn. plates and plenty of 4

acid circulation. Extra heavy giass jar allow ready observa-

tion of churwe and prevent leakage anu scepage of current.

{t holds its charge, while idl., at constant voltage,

You will find this battery a boen to long distance reception.

It do~s awauy with a great many noises so often blamed on
static ** Mail your order today.

SEND NO MONEY

Just state number of batteries wanted and we wiil ship day
order is received. EXTRA QFFER: 4 batteries in series (96
volte), $1300, Pay Expr after examining batteries, 5
g‘eorﬁlent aiscount for cash In full with order. Send your ordzr

P and save $2.00
Belfer than, WORLD BATTERY COMPANY
a le(’d Makers of the famous World Radio **A'" Storage Battery
C’orzdetzser' 1219 S. Wabash Ave., Dept. 77 Chicago, 1il.

SAVE $2.00 BY ORDERING NOW!

Al apparatus advertised in this magazine has been tested and a pproved by POPULAR RADIO LABORATORY
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The GreatesiAdvance

yet made in

RADIO

Receiver
and Loud
Speaker in
Combina-

tion Cabinet
of Solid
mahogany

aml
Tube J'efa'

Thls Beautuw
Marshall 4Tufge oﬂb’.’ .o_o
Non-Osciliating Receiver

Complete with all accessories DO"”

RITE TODAY for full particulars of this most exceptional offer. Marshall Sets embody the very latest im.

provements known to radio. The wonderful new principle involved is proving the sensation of the 1924-25

radio season. Zero Coupling—the problem which radio engineers have been working on for years—has at
last been solved.- As a result, the Marshall has no need of neutralizing condensers or other make-shift methods
of avoiding internal oscillations which invariably reduce efficiency. The Marshall Tuned Radio Frequency Receiver
brings to radio a new degree of musical quality. Its selectivity will delight the experienced radio operator. Yet
it is so easy to tune that the novice will handle it like an expert.

Small Monthly Payments—2 Weeks FreeTrial

That is the remarkable offer we are prepared to make you. Two weeks to prove that the outfit you select is every-
thing we have said for it. If it doesn’t make good our claims, back it comes, and your deposit will be cheerfully
refunded. But if it fulfills all your expectations, you may pay for it in easy monthly instaliments. You don't risk
a cent when ordering from us. You must be satisfied, or we don’t do business.

Is it any wonder that radio buyers, the country over, are rushing to take advantage of such an offer? If YOU are
interested, figure on getting your order in early, while prompt shipment can be made. Everyone predicts a serious
shortage of radio supplies this season. Send for full particulars today.

Beautiful Solid Mahogany Combination Send Coupon for Special Offer!

Comfure the beantiful Combination Cabinet, pictured above, with the If you have any idea of buying a radio set thia year, don't let
usual radio box and born. Here the Receiver and Loud Speakér are con- this chance slip by. Our terms and liberal guarantees have set
Rme:i LT single hmédsoTe u:bl;:?g ' Or, lé’you nr%{]er we:lsothave ::e a new pace in the radio business. The low prices we will make
oceiver in a separate cabinet of the same design ose cabinets are the a 4, or 5 tube Marshall set will surprise you. A
work of a master designer — fashioned of solid mahogany. They will nu on
h,{mom?, w‘t‘l? themf“mgslﬁ’"g? of the finest |h°|mes In splt% of the etter, postcard or just the coupon willdo. But send it today.
extra value, ose Marshall sets are & risingly tow in price ompare i ¥
them with others which sell for cash m’l’hen rememberpyou can order a We also have @ most favorable offer Jor radio dealers. Write. J
Marahall cutfit on two weeks’ free trialand pay for it on very €887 LeIme. 4oy r it r RO T O I T TS TR RO TN ROV A ORI RN R TR O E RN I aTe My

Marshall Radio Products, Inc.

Marshall Blvd. and 19th St., Dept. £8-38 Chicago
Please send me your special offer price, terms and full description of
Marshall Radio Outfits. Though 1 may change my mind on receiving
your proposition, my preference now is for a:

Complete Outfits If Desired

In buying from Marshall, you have the choice of a set complete
with all accessories, or the set alone. You have choice of dry
cell or storage battery outfits. Unless you already own the
accessories, you can buy them from us at less-than-market

ices, wi ith your set, on easy terms. Your outfit will come all
?gndy to :aet up and operate within a few minutes—saving time v----4 Tube .....5 Tube (Please check)
and trouble—and saving money, too.
MARSHALL RADIO PRODUCTS, INC. NGO —eeemeceerememnm e e e ot ere sttt e e
Marshall Bivd. and 19th St., Dept. 58-38 Chicago, IIL
AQATEBB e eeeeee e e eeeeemiimmmeimesceccnascannase =

All apparatus advertised in this magazine has been tested and approved by Porviar Rapio LABORATORY
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The Best in Radio Equipment

1 Silver Osclllur.or Coupler No.

1 On-off Switch.......ooooiiil.

Oscitlator Coupler No. 101.
30 KC RF Tuned Qut
.0005 Low losa Condenser No. 30
Cireulars sent upon reque-xt

S 105 S. Wabash Ave.

THE SILVER SUPER-HETERODYNE,

Transformer Umt No. 401.
1

7 Benjamin Spring Sockets ( 19.) or201A7) 11 1.0
2 Jefferson Audio Transformers No. 41, 3.75:'1 4.25 "
.60 All Parts Postpaid.........ccceeiui BT $63.85

Avond Delay—Mall Your Order To-day

SIX SILVER SPECIALS—Bringing Your Old “Super’’ Up-to-date
2.50 50 KC RF Transformer Unit No. 401.
b6 Gang—199 Socket No. 501

ut l‘raanurmu No 201’
.50 Collapsible Center-tapped l.oop No. 601,

-$2
350

the 7 Tube Wonder Receiver that Radio Broadcast called an

Grained and Engrave
7 x 23 X ¥%-inch Oak Base Board, Bus-Ba r,
Spaghetti, Screws, Nuts, Solder, Lugs..

Build

"th(‘TRICAL MASTERPIECE’’. Sea to Sea with Loud Speaker Volume on an 18-inch Loop right
through the '‘locals’’. You can build it with a pair of pliers, a screw driver, a soldering iron.
AND THESE PARTS Price Each
Price Each 3 .6 M¥FD By- E a8 Condensers .................. .40
2 Silver .0005 Low Loss Condensers No. 301..$4.50 2 .00025 Mica Condensers with Leak Clips . .46
2 4-inch Molded Dials—Tapered Knobs.. .. 100 2 .002 Mica Condensers............ b
17 Ohm Rheostat. Amsco............. 1.00 1 .0076 Mica Condenser. .
3 1.25 1 .000045 Bal.mclng Condenser
1 o] }?nhahggh T ek
b e; m Gri }
b 17X %4 X 3-16-inch Bakelite Panel, Drilled,

. 1.60

$14 00
3.00
6.50

Order direct or fromn your Dealer

DEALERS: Write for our Attractive Merchandising Plan
EASTERN DISTRIBU PO)(— Twentijeth Century Radio Corp .,

Sllver-Marshall,mc.

Dept. E

102 Flatbush Ave.,

Brooklyn, N. Y.

‘"THE PORTABLE
SUPER-HETERODYNE," by
McMurdo Silver, Assoc. 1. R.E.,
is a complete record of the
author’s experience with-both

The book

the Portable and Laboratory
Model Super Heterodynes. It
explains in plain, non-technical
language, Bccompnnled by De-
tail Drawmg and Photo-
graphs, just how all the kinks
and angles of Super-Het con-
struction have been simplified
and eliminated in the trouble-
free Silver ‘‘Supers’’

your copy to-day, Price..

The most important item in
Radio Soldering is the Solder-
ing I'tux.  Use NOKORODE,
1ts use, with a good 50-50
solder insures aszalnst poorly
soldered joints, which no mat-
ter how careful vou have been
in buying material, and in
our assembling, will greatly
essen the efficlency of your
set.  Professional  Radiotri-
cians use NOKORODIE. Your
caler will supply YOU.

M. W. DUNTON CO.

‘“The most lmportant
operation in the con-
struction of a Radio
Set is making the
connections. Many
an otherwise good set
has been totally
ruined by workers
who r.m in soldering
joints."

—Irom Providence
Sunday Journal.

PROVIDENC
RHODE ISLAND, .&

‘Uezquez' Rheostat

UNITY
ELECTRIC

Soldering Iron

Specially designed
Jor intricate wiring

Light weight and welt
balanced—easy to get
into  tight places.
Built on the principle (o8
of the flatiron. Heat-
ing element in tip
(not behind it) to pre-
vent foss of heat. It
can't burn out—ioo
hours continuous
service have failed
even to overheat it.

—And just look at the
pricel

$1 .50

With Switchl!

The only continuous-wire
vernier  rheostat—unique
cut-out switch permits tube
being turned on or off at any
point without changmg ad-

justment.
eatured by W,
G. N. (formerly
WDAP) in their
rize contests, §
gp ecified by
Cockaday. The
invariable choice
of the best set manufacturers whuo
close adjustment is desired, such ay;
Garod. Amrad, Mu-rad, Eagle. etc.
All Resistances $2.00

Write for
FREE BOOKLET
On “Tube Control"'

Eepared by J. E. Jen
ns, engineer statiop
W.G. N. Shows what
proper tube contro

means to the selectiv:
ity and quality of &

UNITY MFG. CO. 224 N. Halsted St.,CHICAGO
C. M. HUNT,

New York Office, -

receiving set.

so Church St.

All apparatus advertised in this magazme has been
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Timbretone is now handled throughout the United States
and we ask that you direct your inquiries

to the nearest office

ALsany, N. Y., Albany Hardware & Iron
Co.
Avusrin, MinN., Hommel Electrie Co.
Boston, Mass., The Post and Lester Co.,
223 Colummbus Avenue.
Bristor, V1., V. L. Patnode & Co.

Hartrorp and all of Conn., New England
Radio Corporation, 438 Asylumn Street:
The Post & Lester Co., 112 Allyn
Street.

Kansas Crry. Mo., Sweeney Radio &
Electric Co.

MontreAL and all of Canapa, Scott Bros..
232 St. Catherme Street, West.

NEw York, N, Y., E. J. Edmond Co.. 1976
Broadway; W. M. Baker, 157 Cedar
Street.

PuiLapereria: John Wanamaker; Atlas
Asbestos Co., North Wales.

OxEeipa, N. Y., W, H. Hess Electric ('o.

Omana, NEB., James Corr Electric Co.

Prrrsrienp, Mass,, The Meyer Store, Inc,

TIMBRETONE
Hoosick Falls

Timbretone will be exhibited at
the Grand Central Palace,

Porrranp, ME., The Post & Lester Co., 17
Temple St.

Provinence, R. L., The Post & Lester Co.,
89 Broadway.

SanNa, Uran: Ivie Radio Co.

ScieENeEcTapy, N YL LT & DL B. Lyon
Co., State St.

SPRINGFIELD, Mass., The Post & lester
Co., 147 Dwight Streel.,

St Louis, Mo., Wellston Radio Co., 1479
Hodiamont Avenue. )

Syracuse and all of Norruery N. Y.,
Electrie Parls Corporation, 818 Fast
Genesee Street.,

ToreEpo, O., Aitken Radio Co., 504 Sn-
perior Street.

Wasnineron, D, C.. Star Radio Co., 103
L1th Street, N. W,

WorcesteR, Mass.,, The Post & Lester
Co., 672 Main Street; Waite Hard-
ware Co.. 185 Front Street.

Bermupa:  Thos. J. Wadson & Sons,
Hamilton.

MFG. COMPANY

New York

November 3d to Sth
n booth 44.

Al apparatus advertised in this magazine has been tested and approved by PoOPULAR RaDIO [LABORATORY
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The Best in Radio Equipment "

Where e ye and hand aref
in scientific balance

Test these dials with any other

and see how much more quickly

you can turn to any degree or

fraction of a degree.

Shorter intermediate lines; nu-
merals on the bevel and a gen-

t erous knob are the reasons.

e

These are truly beautiful crea-
tions which give that final
touch of dignity and attractive-
ness to the quality set. On the
set you buy look for the minute
Na-ald trademark as you would
for ““Sterling” on silver.

:

75¢c. Other prices of Na-
ald Dials are: 373” 50c, 3/
35c and 2”(rheostat) 35c.

ALDEN MFG. CO.

Dept. C. Springfield, Mass.

NA-ALD

/""—‘\

COCKADAY

F 2 A

Four Circuit Tuner with resistance coupled
amplifier and “Popular Radio” blue prints $64.00. |

We suggest the following to go with it:

Five No. 201A Radiotrons at $4......... $20.00
100-ampere hour Exide battery.. v | 19.60
Aerial equipment. 2.00

3 “B’’ batteries—** EverReady" at $3 75.. 11.25
“Muslc Master’’ loud speaker... .. T 30.00

Full co-operation of our special service bureau.

Headquarters for all guaranteed parts.

Jewett phonograph unit. .. ............ $12.50
No. 51 Crosly 2-tube receiver......... . 18.50
Hydrometers.......................... .50
0O-50 volt meters .. .. .. .95 {
Rubber ear phones, per palr ........... .50
Malone-Lemon wave traps . . .. ......... 12.00 l
Radio extension cords, 30 ft............ 2.50
Milo adjustable loud speaker . .. ... ..., 15.00

Everything in Radio.
Nine years of prompt, fair and courteous dealing

Hartt & Lane, Inc.

780 Sixth Ave., near 44th St. New York City

A |

GREATEST LOUDSPEAKER ACHIEVEMENT

3-Way-Control Balanced Armature

ONEIL AUDIPHONE |

LOUD SPEAKER

==

e

e

% Demand a Competitive
£ _demonstration
4 lN YOUR DEALER'S STORB
‘ “wdz not Blast or'Chatter”

HORN $28

T ——
WITH 12" HORN, $25; 14"
Written Guarantee With Every Speaker
Write for Literature

O’NEIL MFG. CO. S
114 Palisade Ave., West New York, N. J.

Al apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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SELECTOR - "PARAGO N
e : TYPE FOUR
SAUWER gy o £

o,
e ey j/”'

-y
@

¢ VO UUME

—1 REVOLUTIONARY! =
EVERY year there’s a big advance in radio
knowledge. This year’s advance has revolu-
tionized Paragon Receivers and produced a
brand new line having all the Paragon fine tone,
sensitivity, selectivity and high quality of the
past with new simplicity of control and new
lower prices. In addition to this new four-tube

ﬁlbl;asi.ceigiyve?'ewenf]%‘fgying set, there are also the New Paragon Three, price 4

the new Paradyne Circuit. ORIy o i v s m e e W R e $48.50 %

Capable of loudspeaker reception And the New Paragon Two at....... ... 27.50 |

over practically unlimited range. Ask to see thes ew receivers at your radi £

Extremely simple to operate. S Ko € these new receiv you o

II\J/I\a;jor dié;l conltjrol. OXeratc(stitR dealer’s. Free descriptive folder on request. é;
199, C299, UV201A or 01

tubes, either as a three-tube or a il ADAMS MORGAN CON[PANY"' Inc.

four-tube set. Handsome mahog- | 6 Alvin Avenue, Upper Montclair, N. J.

any ca.bmet' Cheap in no respect twomn DEALERS: Write for attractive new Dealer Propo-

but price, ! _Cion and address of nearest Paragon Distribut‘of:— ]

| All apparatus advertised in this magazine has been tested and approved by PopuLAR RADIO LABORATORY
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AIRTRON RADIO TUBES

With the new highly developed dielectric moulded
Bakelite base which eliminates all kinds of electrical
losses.
Airtron Tubes

Speak for quality, volume and all other characteristics
demanded of a Radio Tube. Designed and manufac-
tured to give the highest efficiency that a Tube at the
present time can possess.

Type200— 6 volt 1 Amp. Detector
“ 201A— 5 ¢ .25 ¢ Det. & Ampl.
13 WD12___11/2 ¢« 925 & ¢ ‘6 ‘6
‘¢ 199_ 3_4 (13 .06 (X3 (X3 ¢ (43

Every Tube Guaranteed List Price $4.00
Sold by all Dealers, or shipped C. O. D. Direct by Parcel Post.

When ordering mention Type. Discount to Dealers
H. & H. RADIO CO.
Dept. 102 Clinton Station P. O. Box 22 Newark, N. J.

- =
NEUSESSRE ¥ - PSS

We Are Still Repairing All Types of Radio Tubes, $2.50

s,

CONSUMERS
y 4

' Prices Smashed!

Quality Not Sacrificed

Here i real battery
[ quality, guarantced to you, at
prices that will astound the en-

]
S 4 WAVE | tire battery-buying public. Order
l’ direct from factory. Put the Dealer’s

o I Profitin your own pocket. You actually save

NO R much more than half, and so that you can be
h - Rad l'a.tlng R convinced of true quality and performance, we
GHARTED B PENOING -
* €ve® Written Two-Year Guarantee '

~Maan

evermade, Convince yourself. Read the prices!
Special 2-Voit Radio Storage Battery, $3.75

Stations and holds ‘em . ‘ Special 4-Volt Radio Storage Battery, .00

6-Volt, 60 Amp. Radio Storage Battery, 7.00

® .
Hereiasyourprotection! Noneed totakeachance.
nabs those eluslve / : Ourbatteryis right—and the priceis thelowest

g-Volt, 80 Amp. Radio S;«:rage Bstt&ry, ggg
o -Volt, 100 Amp. Radio orage Battery, 9. 3
Wavelengths from 150 to 1000 meters in 6-Volit, 120 Amp. Rad_i'oStorageBattery,'u.so
single circuit; 150 to 700 meters in triple 6-Volt, 130 Amp. Radio Storage Battery,13.00
circuit—the bankwound and tapped pri- We ask for no deposit. Simply send name
dt d d d h ik and address and style wanted. Battery will
mary and tapped secondary do the trick. be shipped the day we receive your order
Express C. O. D., subject to your

Six efficient hook-ups At all dealers or sent Z’l‘:‘;‘g‘:&? g'éczrr;‘g:}{i e(;“r
with each coupler or prepaid on | each battery. Weallow 5%
sent for ten cents to receipt of discount for cash in full

cover mailing. price. with order. You cannot

lose! Act quick. Send your

d — g
Made and fully guaranteed by prdetitoddy O]

Arrow Battery Co.
SHEPARD-POTTER CO., Inc. 1215 South Wakath Aoy
33 So. River St. Plattsburgh, N. Y. Dept. 7 Chicago, Ill,

——

All apparatus advertised in this magazine has been tested and a pproved by PoruLAR RADIO LABORATORY
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Capacity Each
00025 M. F. . $4.50
00035 M. F.. 4.75
0005 M.F.. 5.00
.001 M.F.. 6.50

The new Elraco Low Loss Condenser is a remarkable
instrument. The improved design is correct in every way.
Each detail in the manufacture is carried out with all the
care and precision that distinguish Elgin craftsmen. The
result is a variable condenser of practically no loss—
a condenser which will give you greater selectivity
in your set.

See These Features:

Rotor is grounded to the end plates of nickeled brass.
Rotor and stator plates are special patented leveled brass.
Single hole mounting in 14 inch panel hole.

Bearing split in middle to take up center of bearing. Ad-
justable ball end thrust. Special contact construction
assures perfect contact at all times.

Highest grade insulation,with large air spaces. Reversible
stops for clockwise and anti-clockwise dials.

Losses so low that they are negligible

The Elraco Low Loss Condenser is the condenser you have
been waiting for. You will find it superior in every way.
And yet the price is reasonable.

Ask your dealer—or send in the coupon today

ELGIN RADIO CORPORATION

Radio Division The Elgin Tool Works, Inc.
67 North State Street Elgin, 1llinois

(ybur &nden.fer mﬂké‘:a‘ ”’f/é"ence' . MyDealer T S “—J

All apparatus advertised in this magagine has been lested and approved by POPULAR RADIO LABORATORY
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Tuned Fransformer Coil No 14
Price $2.00

Knockout Reflex Coil No. 8
Price $4.00 a Pair

Diamond Weave Vanrnocoupler No 11
Price $4.50

SICKLES

DIAMOND-WEAVE COILS

Patented Aug. 21, 1923

Sickles Ceils are producing extraordinary results in thousands
of home-built radio sets. Their performance has set a new
standard for coil efficiency.

You can secure these same results by placing Sickles Diamond
Weave Coils in your own set. They are also to be found in
many of the leading factory-built sets on the market. Look
for the Sickles name when buying.

We make tuning coils for every popular circuit, and welcome

an opportunity to quote manufacturers on special coi's,

Superheterodyne, Coupler and Oscillator Coils, Acme Reflex
Tuning Coils, Roberts Knockout Tuning Coils, and, Self-
neutralizing Tuned Radio Frequency Coils are among those
which we manufacture.

The F. W. Sickles Co.

339 Worthington Street
SPRINGFIELD, MASS.

B e

oL T

Guaranteed Products

Test the Best

UNITED

Audio Frequency Transformers
Built to satisfy the demand for bet-

ter radio parts.

Made of high grade material and as-
sembled by skillful workmen.

Combine maximum amplification Price
with minimum distortion. only
Insist on UNITED TRANSFORMERS $8.50

Jor volume and tone.

Two Ratios—315-1 and 5-1 Price $4.50 each
UNITED MFG. & DIST. CO.

Chicago, Illinois

Best For The

Super - Heterodyne
the

LOOP AERIAL

Use the BODINE
Center-tapped
**Super-Het Special”
loop for best results
from your Super-
Heterodyne. Its bank.
wound basket-weave
winding makes it re-
markably superior in
sensitivity and sharp-
ness of tuning, Its
low-loss design en-
ables far-distant sig-
nals to reach your
detector without loss.

Ask Your Dealer or Write Us

BODINE ELECTRIC COMPANY
2256 W. Ohio St. Chicago, Il1.

BORINE

Al appuratus advertised in this magagine has been lested and approved by PorvLar Rapio LABORATORY
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ranston Announces—

Three Stage Long Wave R. F.
Transformers No. R-200

Contains three perfectly matched
long wave transformers each de-
signed  to  give highest  voltage
amplification per stage  without
distortion,

PRICE $13.50

Twin A. F. Transformer No. 204

Two carefully designed A, F.
Yransformers in one unit, giving
all the amplification pothle with
wonderful tone reproduction
throughout the musical scale,

PRICE $8.00

Single Stage Long Wave R. F.
Transformer No. R205

Gives highest amplification on
tong wave or Super Hetcrodyne
circnitg,  None ore efficient at
any price.

PRICE $4.50

No, Rzot-Long Wave Tuned R.
b, Transformer.. ... ...... $4.50

No. Rzo3-Special Tuned Conp-
Hng Transfoumer.......... $4.50

Short Wave R. F. Transformer
No. R202

Efficiently designed Short Wave R,
I Transformer with self- -Support-
ing coil windiugs. - Will function
with maxinun amplification over
entire  broadcast  wave  hand.
Excellent tor your Reflex Set.

PRICE $4.50

ey FOERETIN . ESER g | .
BRANSTON KIT No. R-199 | Eight
oo | Matched

Yo V20N Syarinly o Sy @ bt wnge Se052 Brkas §om
ety (ot oot
L N g e i

Transformers

*35%

x 1 L W T8 yeuny st St R T g omr v Gl Vo stomern i !
e L P B2 S At o i Tk oot fyo7 1

e (HAS A, BRANSTON T, Rl |

R e A 8 e N o i o U W

—————
N“awﬁh oniveran

- T AnPve.

- '.,..—

ri-‘r.h.' '|-m
PEPUPOM A

N.wao
e i

Designed by an engineer who has spedialized in Super Heterodyne
construction.  He had tried all standard makes of 1ransformcrs but
none would give him the results for the perfected siricily loop set L
desired.

He wanted a receiver that would amplifyv distant stations to the vol-
ume of a local station. This was accomplished by embodying short
wave radio frequency into the set.

Present receivers were too bulkv and required eight, ten and more
tubes. By making various tubes do double duty, he was able to reduce
the number to seven 199 or 201A tubes, and reduce the size of the panel
required to 7" x 21",

In order to climinate unnccessary detail in constructing, to simplify
wiring, ani beautify the panel layout, the three long wave R. F. Trans-
formers were embodied 1n one compact unit and the two Audio Fre-
quency Transformers in another, saving space, permitting short leads
and greatly increasing cfficiency.

Only two tuning controls are required allowing accurate lo
stations, |

His greatest task was dcmgmng the transformers.  After a vear of con-
stant rescarch, he was satisfied with results—a receiver that could ac-
U)mpllﬁh just a little more than others, greater _distance, greater selec-
tivity, easc of tuning and almost perfect reception.

We now offer these transformers, precision built, to handle the radio
energy with superior accuracy and extraordinary efficiency.

Every transformer is perfectly matched to the same resonant frequen-
cv. Each transformer besides being tested for mechanical and e ((Irl(‘dl
defeets is given an operation test.  Every one absolutely guaranteed.

Complete blue-prints and lavouts covering Super Hetevodyne, Radio
Frequency and Honeycomb O oil circuits sent for 23¢ in coin or stamps.

Also cmnplotccamloqof BRANSTON QUALITY RADIOPRODUCTS.

gging of

Your Dcaler has Branston Kits or can get them for you

CHAS. A. BRANSTON, Inc.
811 MAIN STREET BUFTALO, N. Y.

Manufacturers of Branston Violet Ray Iligh Frequency Generators
In Canada—CHAS. A. BRANSTON, Ltd., Toronto, Ont.

New Super Transformers
and New Kit No. R-199

Al apparatus advertised in this magasine has been tested and approved by PorriLar Rabio LaBokaTory
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BERWICK SUPREME LOUD SPEAKER

and Headphones rep-
resent the best value that
money can buy. If they
were made of Gold and
Silver they could be no :
better. Ny i

Both items made by
men long trained in
the Acoustic Art—
they are really mas-

ter products., From
the highest pitch of
the violin to the deep
2200 Ohms $4.00 bass notes of the
3000 Ohms $5.00 1,6, the reproduc-

tion is perfect.

Complete
with cord

Manufacturing facilities that are unsurpassed—permit- T

ting unusually large production, make it possible to offer R w
both Phones and Speakers at such low prices. They
embody every feature demanded by the most discrim-
inating enthusiasts for perfect radio reception.

If your dealer can’t supply’ you, write us direct
mentioning his name. Complete Catalog on request

TRIANGLE ELECTRO TRADING CO.
632-634 Broadway New York | f

e “COPRERWELD® wiee

THE IDEAL RADIO ANTENNA
IN CARTONS

with antenna construction directions printed on the
reverse side.

BUY IT IN CARTONS FROM YOUR DEALER
COPPERWELD STEEL COMPANY

New York - San Francisco - Chicago
Braddock P. O., Rankin, Pa.

COPPERWE[D

B

THE lDEAL RADIO ANTENNA

., TN

COPPERWELD IS 50", STRONCER
lx than €upy r () SCRRT SRR NTERN “
| e

oiher w

New CoCKADAY 4-CIRCUIT TUNER
wirk RESISTANCE-COUPLED AMPLIFIER

All parts as specified by Cockaday in stock for
immediate shipment. Any parts sent prepaid at
factory list price.

CAGE ANTENNA

A highly eficient Indoor Antenna System sold on a guarantee of
Reliable Reccpt‘wn

U’ﬂ*#”fﬁ M u.
C AT )

Patented. The genuine bears the trade mark Rey to the Air.
H At your dealers—or direct
Price $2 by mail on recelpt of price.
STAFFORD RADIO CO.
Medford Hillside, - Mass.

Send for circuit duagrams

Complete kit, including genuine Cockaday
blueprints - - - . . . . . ‘$58'75

Send -for price list
Shipment sent C. Q. D. if desired. Order by post-
card, pay the postman.

RADIO SURPLUS STORES

Helena - - Montana

11l aptaratus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Reputable radio » Oy

jobbers and fA’

dealers will be "g'.
interested in our '
sales plan. Write

for complete in- YO«

formation. rA1

| A-C DAYTON O

:| Knocked-Down Sets rﬁ\
The A-C DAYTON Qb

‘ XL-5 can be purchased

; in knock-down form, in- ' i

i cluding all parts, with

{ complete directions, for

i $72.50 — ($76.50 Denver 1O

i and west.) Write for
| descriptive folder.

Perfect Clearness
of Reception—

I HAT’S what you must have, if you
are to derive maximum enjoyment from
the Receiving Set you are going to buy.

That’s what you will get if you choose
the A-C DAYTON XL-5. Here is a truly
great Receiver that is meeting with won-
derful acceptance all over the country.

Take every feature to be expected in a
high grade Receiving Set and add PER-
FECT CLEARNESS OF RECEPTION — all
these are embodied in the XL-5. A
beautiful cabinet, finished in dark ma-
hogany, completes this remarkable set.

Ask the A-C DAYTON dealer in your
community for a demonstration. Note
the simplicity of operation and the ease
with which you can select your favorite
program, and hear it with perfect clarity
of tone.

NOW thc PTiC@.' About half of what you
expected. $115.00, less tubes and accessories,
($120.00 Denver and west.)

THE A.C ELECTRICAL MFG. CO.
D A Y T ON ... OHI1IO
Makers of Fine Electrical Equipment for Twenty Years

DAYTORN
n Q’\. s >

VR R

A

CETRCTOR

6"
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Because

MRr. LAURENCE M. COCKADAY

employs only one Audio Frequency Trans-
former in his new 4-Circuit Tuner with

RESISTANCE COUPLED
AMPLIFIER

the Transformer is the very heart of the
set. Only a

PRECISE

TRANSFORMER

can give such wonderful results.

When you build your new Cockaday
set insist upon the genuine PRECISE
No. 285 Transformer.

Your set will duplicate the wonderful
verformance of Mr. Cockaday’s own labo-
ratory set, described in the October issue
of POPULAR RADIO. It’s more than a
transformer. “It’s a PRECISE.”

INSIST UPON A “PRECISE” WHEN
YOU BUY A TRANSFORMER

NIAGARA SALES CORP.

Eastern Sales Office

PRECISE MANUFACTURING
CORP.

3-5 Waverly Place, New York

JOBBERS and DEALERS:

Get your share of this tremen-
dous demand. Write us at once.

Model A
2400 Ohms
$4.00 List

Model B
3000 Ohms
$5.00 List

The Air Belongs to You

Tune in tonight with the confidence that the air-
world is yours. Your set, no matter how powerful,
will be matched by Repeater Phones. No distance
is too great to lose any single note or quality when
received through Repeater Phones,

If your dealer doesn’t have Repeater in stock send
order direct to factory.

One Reason

Repeater Phone is
known as the *'Single
Pole’” Phone. Much of
the extra power and
unusual quality of re-
production is due to
the “*Single Pole*’ fea-
ture. Our illustrated
booklet explains in de-
tail, Send for it,

MOSS-SCHURY MFG. CO., INC.
Radio Division
2013 Franklin Street - -

Dealers

Think what it means_to carry a line like
Repeater Phones,  You can cheerfully
recommend the nationally advertised
Repeater and know your sale will be
cuomplete,

Our discounts are sure to interest you.
Find out about them, also our Sales Plan
and dealer helps,

Detroit, U. S. A.

RAJAH

SOLDERLESS SNAP TERMINALS
For Aerial, Ground and Battery Connections
Approved by POPULAR RADIO LABORATORY

In the description of the NEW COCKA-
DAY CIRCUIT, on page 387 of POPULAR
RADIO for October, Laurence M. Cockaday
says:—

“These Rajah Terminals serve instead of
binding posts and are practical and better
than binding posts, for they make a better
connection and are easy to snap on or
off. With these the whole set can be
connected or disconnected in fifteen
seconds.”

Patented June 20, 1924
Instantaneous in Operation--Positive Contact

Solderless
Attachment
to Wire

Patented June 20, 1924
Price 20c each. Extra studs may be had at 6c each.
Rajah Auto Supply Company
Bloomfield, N. J., U. S. A.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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The Best in Radio Equipment

The FADA Neutrola Grand

~ new beauty, new perfection in ‘Radio

N EXQUISITE instru-
ment. Encased in
beautifully finished genuine
mahogany. A gem of the
cabinet designer’s art. A
piece of furniture that will
adorn any home.

Here in this new FADA
Neutrodyne is a real achieve-
ment in receiving beyond
anything you ever heard.
Wonderful naturalness of
tone. The high C of the
coloratura soprano and the
lowest bass of the human
voice are reproduced pre-
cisely as sung. In selectivity
the FADA Neutrola is
remarkable.

Ease and simplicity of tun-

FADA Neutro Junior
No. 195

Three-tube Neutro-
dyne. A wonderful
performer. Price (less
tubes, batteries, etc.

$75.

FADA Neutrola
Grand

The de luxe five-tube
FADA Neutrodyne, with
self-contained loud
speaker. Receiver and
cabinet in genuine mahog-
any, artistically decorated
with wooden inlay. Ample
space for all batteries and
charger. Drop desk lid
that hides receiver when
not in use. Price, exclu-
sive of tubes and batteries,
$295.

ing make it the ideal receiver
for all the family.

The FADA Neutrola
Grand is the finest of the

Radio

WKENSTD BY o

» as.

N"‘“' T aaor0 mnurAC“"‘N
XM m.\ AND a0y

R0 ‘,5 ;, I 20

mnwuuy 001 95,5,
»‘ nnAnwlAm( prihtiiny e’ e

BlG U$ DAY OFF
oIvasA MG

AT A

¥

complete line of FADA Neu-
trodynes, which includes a
model to suit every taste,
every radio requirement,
every pocketbook. Three,
four and five tube FADA
Neutrodyne receivers in plain
or de luxe cabinets are now
available at your dealer’s.
See them to-day and make
your selection. You will
never regret buying a FADA.
You have a range from $75
to $295 from which to select
—six models, each extraor-
dinary in results; each a
remarkable value.

F. A. D. ANDREA, INC.
1581 Jerome Avenue, New York

FADA Neutroceiver
No. 175-A

Mahogany cabinet.
Inclined panel and
roomy battery shelr.
Five tubes. Price (less
tubes, batteries, etc.)
$160.

www.americanradiohistorv.com
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The Best in Radio Equipnent

FIT FOR A KING

Brituin’s greatest engineers in designing receiving eqguipment
for his Muaijesty KING GLORGE V, choose Resistance (oupied
Amplificativn.  None other would do.

RESISTANCE COUPLED
The dristacrat of Amplifiers

A receiving set with this method of smplhiication will render
the haurmony of distant players as no other system could—
evel ag 1l the receiver were not and musicians fung their sywe
phony directly against the portiers of his palace

THE DAVEN SUPER-AMPLIFIER UNIT
Ay illustruted. Consists of a4 molded bakelite base 4° x 10°

w which three tube sockets, adl the necessury elips and binding
pusts have been coln binad

Daven Radio Corporation
““Resistor Specialisis’’
Newark :: New Jersey

Purchase from your dealer the Daven
“RESISTOR MANUAL” by Zeh Bouek,
This manual contains the how-to-make-it
data on Resistance Coupled Amplification.

Price 25 cents
"DAVEN BALTY"

BILTMORE 5

MASTER REFLEX |

Model 1V,
Model V.

4 tube) $100 ]
(5 tube) $125

Sensitivity: 4 stages ot R.I7. (3 in Model IV), detec-
tor, and three stages of A F. amplification give this re-
ceiver  unsurpussed  sensitiveness. Transcontinental
loudspeaker operation with indoor antenna has been
done many times with both models

Tone: A lixed crystal detector, and correct design are
responsible tor perfect tone with no howling and sgueal-
ing

Selectivity: Two of the R.F. stages in each model
are tuned, und best low-loss parts are used, resulting in
utinost selectivity

Appearance: Radion Mahoganite panel, Mahogany
and white dials, nickeled metal parts, and a heavy hand
rubbed muhogany cabinet give the receiver a wonderful
appearance

Apparatus: Radion panel, Federal jacks, Dubilier
Micadons, Fada rheostats, American Brand 100 to I
low-loss condensers, and Acme radio and audio transfor-
mers—all the very best—are used.

Tuning: All dials placed at same setting for any one
station.  Settings may be logged.  The snapping of a
switch prepares the receiver for operation. , Extremely
easy Lo operate,

If vour dealer is not supplied, send us
his name when writing for literature

'.

DEALERS WRITE”

FOR QUICK SELLING
COKITS
* RADIO PARTS

WHOLESALE ONLY

HAROLD M. SCHWAB, INc.
S5 VESEY ST., DEPT. G0N
NEW YORK CITY, N. Y.

VACUUM TUBES
REPAIRED

WD-11, WD12, §¢%.00

UV-201A, UV-199,

And others for

Quick service. All tubes repaired by us guaran=
teed to work as good as new.

Send your dead tubes. All you pay is $2.00 plus
Postage to Postman.

THOMAS BROWN CO.
511-519 Orange St. Newark, N. J.

All apparatus advertised 1 this magazine has been tested and approved by PortLar Rapio LABORATORY
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LOUD-SPEAKER UNIT

Adjustable Tone Volume

OFT or loud, for a small or large room, simply by turning
\J the adjusting screw on the back of the Royalfone Unit—
just the tone volume you wish, however strong the reception.

he Rovalfone Unit makes your phonograph or any horn,
a high class loud speaker, adjustable to the acoustics of rhe
room, as easily as vou open or close the doors ol your phono-
graph to regulate the volume of sound. A decided advantage
added to a balanced diaphragm which enurely banishes
distortion. The most cconomical way to buy o real good

loud speaker.

gl RATORIE SR
:Rq,AlmmgﬁE?, mng.

You can buy the Royalfone Loud-Speaker Unit and the Royalfone Headset direct by mentioning your dealer’s name
ZME~ Manufacturers and Jobbers of phonographs and loud “Zj

speakers—uwrite for interesting offer

ROYAL ELECTRICAL LABORATORIES

NEWARK Dept. P.R,

'VIJ’;('N/[,/ V< ‘

1COYALF ory€”

HING OF ALL
Ispecially designed for tuning in fong dis-
tance.  Sensitive enough 1o catch the
faintest signal.  Balanced diaphragm gives
the true tone so essential for perfect tun-

IIIIIIIIl!lIllIlllIIIIIIIIIIII.I.I.I.I.I-IIIIIIIIIIIIIIIIIIII,IIIIIIHIII
; N NS ESssSSSSEEEEEENEESRNRERS

KING OF ALL

Heavy nickel-
plated nozzle
and ample con-
necting cord.

$5.00

. List Pricc $4.50

NEW JERSEY

._-I-I--I'I-I-l-I--ll.l.l-I.I.I.I.H.I-I.I.I.I.I.I.laI.I.I.I.I.I.l-I.I.l.I.I.I.I.I.I.I.I.I.I.I.l.I.l.I-I.I'I.I-l.I.I-I-I.I.l...I.I.l.I-I.I.I.I.I.l-I.I.I.I.I.H.l.l.-.l-l.I.I-l!I.l-l.l.l‘I.I-l
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The Best in Radio Equipment

Union Rddio
1ip Jacks -

25¢ a pair

The greatest little part in"all radio — the
height of case and couvenience, just what
vou need when building sets or trying new
hook-ups.  Replaces binding posts and gives
quick, positive, electric connections.  Just
plug in.  Heavily nickeled, they add w the
(lpp(?(ll'{“lce ()[ )'()llr set.

Because of superior merit over bind-
ing posts, they are now being used
by many of the leading set manu-
facturers.

Two sizes for all mountings.  Standurd
Type A for panels up 1o 14" thick. Special
Type B for panels, cabinet walls and parti-
tions from %7 1o 1" Will firmly grip all
wires from No. 11 to No. 24 B & S Gauge.
Can easily be reamed to hold antenna ,wire.

Other Guaranteed
Union Radio Parts

TUBE SOCKETS of bighlv polished
moulded condensite.  Phosphor bronze con-
tact springs.  Reinforced bavonet slot.  lFFor
all standard tubes. ..., . ... Price 70c¢

DIAL ADJUSTERS for minute adjust-
ment  of dials, necessary for close tuning,
............................ Price 60c¢

RETAILERS —
WHOLESALERS

Write for free saumples of our guaranteed
reasonably priced Quality Radio Products.
Get details of our dealer proposition. Also
write for your copy of our [Ilustrated
Pamphlet *H’’.

UNION~RADIO~CORPORATION
200+MT.PLEASANT*AVEN UE,» NEWARK~N.J.
NEW~YORK~ OFFICE *+ 1 16-WEST+32:~STREET,

(uum Beikton

[FIVE TUBE OUTFIT) Today

Bullt for loud speaker reception from gtations
thousands of miles distant through tocal Intor-
ference; composed of the finest parts; beautifully
wired; encased in a beautiful hand rubbed solid
mahogany cabinet; and fully guaranteed. At $78
this fine, handsome, efficient Miraco *‘Ultra 5°*
five-tube outfit offers unquestionably the most
astounding value the radio world has ever known,

UNSURPASSED SELECTIVITY, SENSITIVITY,
RANGE, VOLUME AND TONE COMBINED
Non - radiating, non-howling, non-distorting.
Equipped with filament switch, phone jack for
tuning, bakelite panel, bakelite sub-base under
which all wiring i8s concealed and other latest re-
finements. Two stages tuned radlo frequency
amplification, detector and two stages audio fre=
quency amplification.

OTHER MIRACO LONG :
DISTANCE SETS $1 435 V135 {00)
3 tube foud speaker outfit, up RADIO

$29,.50. Write for latest buls A
A A X Bl GETS EM
MIDWEST RADIO CORPORATION [=*f-t1iks]

Pioneer Builders of Seta 5
479.C East 8th'Street, Cincinnati, Ohlo '

Increased Sig_;ials

CCURATE, constant, unchanging condenser capacity is de-

manded for greatest possible selectivity, clearness and loud-

ness. Ben Frankiin Micadensers, of all-metal and mica construe-

tion are individually tested by a special direct readin instrument _

Accurucf' guaranteed within10% or your money bacﬁ Made in all
¢

standard eapacities. Most popular capacities priceui as follows
0001, 35¢ .001 | 40¢ 006 T5¢
00025, 35e 002 L, 40e 015 . L 817
L0005 . | 45e 005 . . G0e

-00025 with Brackets for Grid Leaks . . {5

200025 with Self-contained Grid Leak . . 50a

00025 in Matched pairs, per pair . 95«
(Both condensers warranted exactly same capacity)

We will furnish any ecact capacity value in Micadensers, or
duplicate the capacity value of any condenser you send us, at 10c
above regular price.

At all good Jobbers and Dealers. If dealer can’t supply,
Ben Franklin Micadensers will be sent prepaid, on receipt
of remittance with order.

The Ben Franklin Radio Manufacturing Co.
2650 Superior Avenue Cleveland, Ohio

Al apparatus advertised n this magasine hus heen tested and approved by PoPULAR RaDIO LABORATORY
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The Best in Radio Equipment

_ xadleydens er

PERFECT VARIABLE CONDENSER

Brass Plates— Grounded Rotor— Low Loss

The Bradleydenser
Perfect Variable

Condenser

ERFECTION to the last detail! Even the unique bearing of the new Bradley-

denser is a marked improvement over the older types. The rugged brass plates,
the grounded rotor construction,and the new detachable dust shield are other de-
tails that serve to increase the high-frequency efficiency of the Bradleydenser.
Exhaustivelaboratory tests reveal exceptional improvementsin efficiency. In fact,
the Bradleydenser sets a new low record for losses. It tunes the weakest oscilla-
tions with the least energy loss,and, therefore,increases the range of any set. There
are many other new and striking features of the Bradleydenser. Our new litera-
ture explains them, fully. Send for our latest bulletin today.

Standard Capacities Standard Carton

0.00025 M-F . $4.50 e B’ The Bradleydenser is sold in
00005 MF . . 500 Electric Controlling Apparatus the well-known Ailen-Bradley
0001 MF . . 6.00 . checkered box by all lead-

Furnished without vernier 276 Milwaukee ing radio deaiers and jobbers.

plates, only. Greenﬁeld . 2
Wis.
Ave.

Baltimore Buffalo Cleveland 7 Knoxville Philadelphia Saint Paul
Birmingham Chicago Denver Los Angeles Pittsburgh San Francisco
Boston Cincinnats Detroit New York Saint Louis Seattle

All apbaratus advertised in this magazine has been tesled and approved by POPULAR RabDIO LABORATORY
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GleawonJones

Distortion, weak signals and inability to tune in on
various stations often indicates weak or inferior batteries.

A set of Ohio Rabats will bring out a more pronounced
clearness of tone, bringing in broadcast selections clear
and distinct.

Rabats added to your set will surprise and please you.

RABAT Chemic.;al Chargers The Radio Rabat CO.

for “‘B’’ Batteries

Senior $4.80 1763 St. Clair Ave. Cleveland; O.

Junior $1.40

Rabat Junior
12 cell 24 volt, $3.96

Rabat Senior
24 cell-48 volt 4200 Mil Amps $17.88
12 cell-24 volt $9.60

The Myers |
100% Efficient

Irom the moment you mount Myers
Tubes on your set, noise and tube hiss
are completely banished, perfect recep-
tion follows.

—an
e
-

Records prove it. Myers Tubes are
right in design and construction and can
be adjusted to any set. They are perfect
detectors, oscillators and amplifiers.

Practically

Unbreakable Hook-ups where
] o ) | AMPERITE controls perfectly and auto-
Myers Tubes increase the receiving radius of matically the current flow from battery to
your sct fully- 50%.  Two types; dry and stor- tube. No Rheostat knobs on panel to
age batteries, complete. turn. No ammeter needed. No worry. One

AMPERITE for each tube inside .the set
regulatgs current on thermo-electric prin-
ciple. Simplifies wiring and operation. Fa-

Demand Myers Tubes at reliable dealers,
or send purchase price and be supplicd post-

paid. g(i)litates tunifng. Proven in use. Adopted by
. . 53 set manufacturers. Be sure your set is
See ¢ Made. in Canada’’ on every equipped with AMPERITE,
SR asuliulbe, RADIALL COMPANY

= B " N ers 0| Ltd. p Dept. PR-2 50 Franklin St., New York
E:2: MY

uum N Tubes | PE RIT E

Montreal, Canada .
“means rngt amperes”

All apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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The New GoodrichV. T. Socket

A Spring Lock— No Turning or Twisting the Tube

The socket in which the tube can be either inserted and fastened or un-
fastened and removed without turning or twisting.

A spring lock—an exclusive Goodrich feature—accounts for this tre-
‘mendous socket improvement.

‘Tube locks automatically when inserted —touch the spring lock . . . itis,
released.

“Wiping” type contacts automatically cleaned when tube is inserted—
can be further cleaned without unlocking tube with slight turn back and
forth.

Completely eliminates danger of tube breakage due to forgetting which
way to turn tube to unlock it—a vast improvement over bayonet lock style.

Socket construction of specially treated hard rubber—so dielectric losses
are much lower than in sockets made of other materials. Furnished com-
plete with all fittings. Getthe new and improved Goodrich V. T. Socket today.

THE B. F. GOODRICH RUBBER COMPANY

Akron, Ohio ESTABLISHED 1870

Goodrich V.T.Socket

All apparatus advertised in this magazine has been tested and apbroved by POPULAR Rap1o LABORATORY
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Now you can

UNDERSTAND

ADIO RECORD

REGISTERED U.S.PAT. OFF.

|
[LSTEN:1

' THE ONLY “LISTEN-IN” BOOK

RADIOO KEEP A RECORD OF
STATIONS HEARD, DIAL

Know all about it—build and SETTINGS, RECEIVING

repair sets—explain the vac- ‘ CONDITIONS, ETC.

uum tube—operate a trans-

mitter—be a radio expert! Flexible cloth binding. Gold stamp-

ing. 160 pages. Printed on Bond
Paper. Contains iatré)du%orydarticle
“How to Receive Radio Broadcast,”
1 VOLUME by Lloyd C. Greene, Radio editor
Boston Globe. Many Radio Hints
514 PAGES and Tips. Complete list of Broadcast-
ing Stations and double page map of

PRICE United States.

Compiled by

HARRY F. DART 75 cents
E.E. At Your Dealers LISTEN'IN

) or Sent Prepaid PUBLISHING CO.
Formerly with the on Receipt of Price 110 MAIN ST.

VCV:“";"D . E'J‘"‘; I I CAMBRIDGE, MASS.

Army lostructor

of Radio.

Technically Edited by F. H. Doane
100,000 ALREADY SOLD

:

>
Y

Every question you can think of is answered in
this remarkable book, the biggest dollar’s worth
in radio to-day. Over 100,000 homes rely on the
I.C S Radio Handbook to take the mystery out
of radio. Why experiment in the dark when you
can quickly learn the things that insure success?
Nundreds of illustrations and diagrams explain
everything so you can get the most out of what-
ever receiver you build or buy.

PAY. PEND MADE M U S.a.

It contains: Electrical terms and cir-
cuits, antennas, batteries, generators

and motors, electron (vacuum) tubes, Apex vernier Dia'

every receiving hook-up, radio and audio Do not bother with geared condensers, requirin,

frequency amplification, broadcast and many h%:eg in th: par;lel and calreful lineup o

. A . pinion shafts, when this marvelous instrument
commercial transmitters and- receivers, rovides the fine adjustment for tuning in dis-
wave meters, super-regeneration, codes, ant skl]a?tonsl.; Rall]o %}0 to”l—-quickldy ap&)li?d to
" any shaft. For sale by all good radio dealers.
license rules. Many other features. If unable to obtain, fill in coupon and enclose

A practical book, Written and edited by ex- 82.60forl:u'kleﬁish

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 for one dollar. Don’t
spend another cent for parts, turn a dial or touch
a tool until you have mailed $1 for this I. C. S.
Radio Handbook.

or $3.50for Gold Plated finish,

Send $1 at once and get this §514-page - - r—
’.C.S. Radin Handbook-—-lhe b[.ggesl yalue l‘n [S1od@ne Jevén TUIE SUtK-wiTEAGFYNE wuli ASSEMBLED.

radio to-day. Money back if not satisfied. Coast To Coast On An 18-Inch Loop

Assemble Your Own 7 Tube Super-Heterodyne

—on a7 x 18 panel in three hours, $97.50 buys the
parts complete, including drilied and engraved
panels, condensers, sockets, transformers, dials,
connecting plugs, eables, ete., with drawings,
diagrams and instructions. Price of cabinets
to fit—furnished on application. If your dealer
cannot supply these ?arts for thia complete Mic-
rodyne Radio Set, fill in coupon, mail check or
money order and send dealer’s name.

lI.I-IIIIIlIll.IIIIlllI.IIll“l.l...l.lll...l-....
ggti)aﬂectric Mig. Co., Dept. 1102. )

T T T " TEAR OUT HERE~"————— ==

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 8252-D, Scranton, Penna.
1 enclose One Dollar. Please send me—post-paid—the 5§14«
page I. C. 8. Radio Handbook. 1t js understood that if 1

am not entirely satisfled I may return this book withia five
days and you will refund my money.

-—-———'

. 59th Street, Chicago, nlinols.
Gentlemen: Enclosed find §....,.... for which send me

All apparatus advertised in this magazine has been tested and approved by POPULAR RaDIO LABORATORY
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A VIOLIN
could crash it/

UNE a violin exactly to the
tremors of the greatest of sky-
scrapers. Amplify sufficiently —and
rock whole buildings to the ground.

[Tnuthinkable? Hardly more so than
the proportionally greater amplifi-
cation which is Radio itself.

Out of the air your antennae sifts
infinitely tiny impulses. Your re-
ceiver nurses them along; amplifies
them stage by stage; and trans-
forms them into sound waves —
whispers which can be made audible
acity block distant by Thorola Loud
Speaker.

The extreme volume which only
I'horola makes possible, allows you
to tune down for local stations, and
it does bring in weak, distant sig-
nals with strength never known be-
fore. Double the power of your set

ool

and hear new stations for the first
time with Thorola.

Thorola power alone marks a radio
epoch. liven greater is the exquisite
reproduction. IYamous operas; works
of greatest composers; entertainers’
personalities all come to you with
unprecedented fidelity. Such marked
advancement results only from
the many Thorola bet-
terments new to ra-
dio, but fundamental
in a great musical
instrument.

The Thorola re-
producer, in size
and design, per-
mits true preci-
ston construction.
ThorolaControlled
Mica Diaphragm
brings radio the highest

No External BRattery,
Needed. Simplu Plug in
Same as Headphones

development in sound reproduc-
tion. Theexclusive Thorola Separix
climinates blurring and preserves
every overtone, The Thorola horn
compound, Thorite, ends compro-
mise with acoustical laws. And,
finally, the exclusive Thorola Syn-
chronizer harmonizes your Thorola
with your receiver.

Whatever your opinion of
radio now, go hear Thor-
ola. New character of
entertainment; new sta-
tions most hikely await
you. The Thorola 10-
Day Refund Warranty is
a guarantee to users that
Thorola fulfills all claims.

REICHMANN CO.
1729-35 W. T4th St., Chicago
Makers of the Famous Thorophone

Thorola 4, $25 Thorola 3, $20
Thorophone Powerplus Speaker . . $45
Thorola 6, Phonograph At!nchmeﬂl $15

Thorola 9, Cabinet Loud Speaker . $40

Thorola demand outpaces distribution
If wour dealer is not stocked, we ship
any model direct on receipt of price

THE SP%KIN G LIKENESS

‘]Jr“

}nj i.l“l -l HHTE "'llhi ill'l'l

All apfmmtu\ ratus advertised in this magasine has been fested and approved hv PUPH AR RaDIO LABORATORY
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Model OEM-7
Four Tubes $98.

Are YOU prepared to get the enjoyment
thousands of people having radio sets will
have during the long, cold winter evenings
just ahead ?

The DAY-FAN receiving set, Model OEM,
is just the friend you need this winter. It has

Write for

Y Ouwning a DAY-FAN. Model OEM

e Dayton Fan and Motor Company

‘l—'—-

Model OEM-1]
ThreeTubes $QQ

. .
Zé
2 L

B %o

rRX
€
——

i}

made a lasting place for itself in hundreds
of homes by thoroughly proving its worth.

-

—~—
v/

I

It comes to you practically already tuned.
Once you get a station you can ALWAYS
get it by using the same dial settings as
shown in your log book.

=

=

literature

25

Manufacturers of High Grade Flectrical Egujpment

for over

Years

DAYTON - OH10

Greatest (atalog
o Radio

Bargains

It contalns a thousand bargalns of
\ everything In radlo: parts, supplies, com-
plete parts for sets, complete sets, etc., also a

mine of very latest Information on all different
list of broadcasting statlons
your name and

clrcults, complete
and other valuable data. Send
address and we'll send FREE
catalog.

American Bell
Loud Speaker

With American Adjustable
Unit. Wonderful volume,
clear reception. Speaks for
itself without coaxing. 10-
inch bell-—made of non-
vibrating material.

8 without unit
$695

HEADPHONES

With unit

Hundreds of Other “RandolphSpecial”
Bargains 2200 Obm moulded

Qur catalog is filled with bargains
like these. Order direct from this
ad. We prebay charges. Don’t buy
anything in radio_before you see
our catalog. FREE Service Dept.

ue ever offered.
'RANDOLPH RADIO CORP.

I59 N. UNION AV. oer7 CHICAGO.ILL

beadset, properly de-
signed to give strong
and clear reception.
Biggest headphone val-

STATEMENT OF THE OWNERSHIP, MANAGEMENT.
CIRCULATION, LTC., REQUIRED BY THE ACT OF
CONGRESS OF AUGUST 24,1912, OF POPULAR RADIO,
Published monthly at New York, N. Y., for October 1, 1924,

STATE OF NEW YORK 88
COUNTY OF NEW YORK .

Before me, a Notary in and for the State and county aforesaid,
personully appeared Douglas H, Cooke, who, having been duly
8worn according to law. deposes and says that he is the Business
Manager of PoruLar Rapi0, and that the following I8, to the best
of bis knowledge and beilef, a true statement of the ownership,
Ianagement, etc., of the aforesald pubiication for the date shown
In the above caption, requircd by the Act of August 24, 1912,
embodied in section 443, Postul Luws and Regulations, to wit: 1.
That the names and addresses of the Dublisher, editor, managing
editor, and buslness managers are: Puhlisher, POPULAR RADIO,
Ine., 627 West 43rd Street, New York: Editor, Kendail Banning,
627 West 43rd Street, New York: Mansaging Editor, Katrine A
Campbell, 627 West 43rd Street, New York: Business Manager,
Douglas H. Cooke, 627 West 43rd Street, New York. 2. That the
owner is: TOPULAR_ IRADIO, Inc., whose stockholders are: New
I'letion Publishing Corporation, 627 West 43rd Street, New York
City, whose stockholders are: Douglas H. Cooke, 627 West 43rd
Street, New York City: Vernal W. Bates, 46 George Street, New
Haven, Conn.; Wiley Blair, 4607 Ross Avenue, Dallas. Texas; Harold
B. Emerson, 9 East 40th Street, New York City; Witliam Green,
627 West 43rd Street, New York City; *Harfis Corporation, 34 Pine
Street, New York City; Le Roy fargent, £t. Petersburg, Fla.; Abel
1. Smith, 120 Broadwuy, New York City: Louis H. Strouse, Samuel
Iralk and IFrank C. Fisher, Trustees In ankruptey of Metropolitan
Iinance Corporation, 9 Fast 40th Street, *Hartis
Corporution with the following as Trustees in dissolution of Harvey
Fisk & Sons (1921) now dissolved: John Donovan, 30 Church
Street, New York City; Barvey Fisk, 34 Pine Street, New York
City: Wiltred Jessup, Connersviile, Ind.; Henry W. Peacock, Jr,,
3:1 Plne Street, New York City: Joseph M, Shel abarger, 30 Church
Street, New York City. 3. That the koown hondholders, mort-~
gagees, and other security holders owning or holding 1 per cent.
or more of total amount of honds, mortgages, or other securities
are:  Nonc. 4. That the two aragraphs next above, giving the
pames of the owners, sgtockholc ers, and security holders, if any,
contaln not only the list of stockholders and securit holders as

of the company as trustee or
name of the person or corporation for whom such trustee is acting,
Is given; also that the sald two paragraphs contain statements
embracing afant’s full knowledge and belief as to the circum-
stances and conditlons under which stockholders and security hold-

ers who do not appear upon the books of ny as trustees,
hold stock and seeurities 1y the company

owner: and this afant hag
son, association, or corporation has
in the said stock.(é)lond%.)o]r) other securit

zne OUGLAS H, COoOKE, Busin b
Sworn to and subscribed before me this 19th day of Seprell\ndggﬁg 1024,

SEAL) JOSEFH T.
My_commission explres arcl'l 30, 592’({
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Its Easy to Cut and Dl‘lll

RAUION PANELS

No special tools are required. Common house tools will
turn out a clean hole and a straight edge, with no chipping.

There are 18 stock sizes to select from — literally a size
for every set. This means less cutting and little waste,
sometimes a definite saving in real money.

Exhaustive research has shown that RADION excels
other insulations in the important electrical and mechan-
ical characteristics. It’s worth while to ask for RADION
Panels and Parts. Be sure to get only the genuine.

Do not accept inferior so-called hard rubber panels that
are nol RADION and that do not have the insulating
values of RADION.

AMERICAN HARD RUBBER COMPANY

11 Mercer Street - New York

18 Stock Sizes

44 ! Mahoganite and Black

pnnﬂsTLg }éigi 1(7)% ¥ 7 izi

n ﬂlﬁg:,,,&rr Zx6x14 Ex 7x26
AN R UBBERCD 2 x6x2l 3 x 7x30
2x7x 9 Zox 7x48

B.x7x10 3.x 8x26

Look farthis R tamBl o pereet, X x7x12 17x 8x40
tBaetlln:’p;z of substitutes and imi- T:% X 7 x 14_ 1/ X 10 X 36
Hx7x18 17x20x24

Panels, Dials, Knobs, Sockets, Insulators

All apparatus advertised in this magazine has been lested and approved by PortLArR Rap10 LABORATORY
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4339 Duncan Ave.

CHARGES THEM ALL

2 Volts to 48 Volts

Now you can charge all of vour radio
imd  automobile

$ 00 batteries with the
18 ' ame charger. The Ulira Handy
Charger makes this possible.  Charges

F. O. B. iy battery from 2 volts 1o 4% volts.
St. Louis @y to operate. Simply connect

cord and plug 10 lamp socket

Will not overcharge or harm your
battery—even if left attached for
days. Gives a taper charge. This
reduces the amount of charging cur-
rent as the battery becomes full.

Contacts absolutely cannot stick and
give 1rouble. No breakable glass.
No bulbs.  No acid to spill.  No fast
wearing parts. No frequent adjust-

ments.  No auxiliaries necessary

Only best material used. A precision
WESTON Ammeter-—the besc—tells
accurately the rate at which barttery
i bemg charged. Porcelain  base.
Rubber covered acid-proof battery
leads, approved plugs, clips, etc.,
assure satisfaction.  Place beautiful
Mahogany finished sheet metal case
anywhere.  Ask your dealer for a
demonstration.  Or write us for (ree
illustrared descriptive folder.

INTERSTATE ELECTRIC CO,

of St. Louis
St. Louis, Mo.

Al apparatus advertise

| Perfect Resonance onlrol Enables You To ’
GET DISTANCE CLEARLY v

PERMANENT
DETECTOR
s1s0 I

z
Z
Z
Z
=
Z
Z
Z

Good Dealers Every-
where or Direct Upon Receipt of Dealer’s
Name and $1.50

Patented May 15, 1923
Serial No. 1454997 )
Infringement subject to prosecution

GREWOL 2 in 1 Crystal
Two surfaces instead of only (iR
. Double life, doubl
one valut:.-lf E‘:Ocleich. e
CUananTeeD BY

GREWOL MFG. CO.
NEWARK, N.J.

Y A . D\ W Y|

NATIONAL

EIVET

ERNIER
CONDENSERS

|

@

i

(

Sizes from 250 to 1000 M.M.F,
Prices $5.50 to $7.00
. NATIONAL COMPANY
Engineers & Manufacturers Established 1914
110 Brookline St., Cambridge, Mass.

-_— e e o 4

d in this magazine has been lested und approved by POPULAR RADIO LABORATORY
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Give your loudspeaker
a chance!

ACME A-2
for volume

O matter what loudspeaker you have, it can’t give you
loud, clear reproduction unless you have proper audio
amplifying transformers.

If your audio transformers don’t deliver clear, strong, un-
distorted energy, you can’t expect your loudspeaker to
correct the faults for which your audio transformers are
responsible.

The thing to do is to put ACME Audio Transformers in
your set and then listen to your loudspeaker. ACME
Audio Transformers will give your loudspeaker a chance to
entertain you with all the thrills and enjoyment you ex-
pected and which you are entitled to.

Send 10 cents for 36-page book, ‘‘Amplification without
Distortion,”” containing many practical wiring diagrams and
many hints for getting the best out of your set.

ACME APPARATUS COMPANY
Dept. 94 Cambridge, Mass.

Transformer and Radio Engineers and Manufacturers

~ for amplification e
City. ... . .o State ...

ACME APPARATUS COMPANY,

Dept. 94, Cambridge, Mass.

Gentlemen: Enclosed find 10 cents for copy
of “Amplification without Distortion.”

T e O T T T e LI

!

All apparatus advertised in this magazine has been tested and approved by PorrLAr RabDio LABORATORY
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VEFFERDUL CHIE AG(

bl

~the choice of experts

HE fact that Jefferson Transformers
are preferred for experimental work
by many radio experts and authorities is
aclear indication of Jefferson supremacy.

Proper amplification — perfect repro-
duction — clear, undistorted reception;
that’s the why and wherefore! To radio
authorities the country over Jefferson
means the utmost in transformer per-
formance.

Jefferson Transformers are the result
of twenty years experience in the manu-
facture of transformers. To maintain a
uniform quality every Jefferson Trans-
former is subjected to a series of exact-
ing electrical and mechanical tests which
must be successfully passed before leav-
ing our hands.

Jefferson Transformers meet matched
construction specifications.

Jefferson Electric Mfg. Co.
427 S. Green St. - Chicago

Manufacturers of

Jump Spark—Make and
Break Coils
AutoTransformers

Toy Transformers

Sign Lighting Transformers
Radio Transformers

Testing Instrnments

Bell Ringing Transformers
Automobile Ignition Coils
Oil Burner Ignition Coils
Furnace and Oil

Burner Translormers

=
-

MASTER FORE
BATTERY CHARGER

FORE'S

Charges
RadioA-6
Volt and
48
Volt B
Battery
in Series
or 2-48
Volt B
Batteries
in Multi-
ple Any
Charging
Rate

Charges
6 Volt
Auto-
mobile

Batteries

The Fore Battery Charger will make
anyone proud of his radio set.

Call at your jobber or dealer for them
or write either address below for ad-
vice as to where they can be obtained.

Sales Department
The Zinke Company
1323 S. Michigan Blvd.
Chicago, Iilinois

Manufactured by

Fore Electrical Mfg. Co.
5255 N. Market Street
St. Louis, Missouri

AMERICAN BRAND
CONDENSERS

with the

| ~ 10 0 to l ~
' Worm Drive Vernier
Finest Condenser Made
and the
Greatest Radio Value
Offered the Public

23pLaTEOnly 22 In Canada®72°

~AMERICAN BRAND CORPORATION
: NEWARK,N.J.

“TheTrattic Cop wizs iy
2 0/ the Air p

Add a Ferbend Wave Trap B§
to your set_and '’ Police’’ your
reception. Regulate the Traf-
fiel 8uaranteela to tune out any
m!erfermg station. Sent 80
Eal on receipt of $8.6

fus postage.

Sen for free booklet.
Ferbend Electric Co.
21 E. South Water St., Chicago

All apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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4 K

RADE MARK

RADI O R PR DUCTIO

o hear it!

ong, or instyumental music.

/RESILIENT

% Patent
Applied
for

Cross-section of an
Atlas born—

—resilient in the cen
ter to absorb vibra-
tions of the material

—rigid at the surfa
to conserve the pufe
tones of the cgm-

. pound diaphrag,
Multiple Electric Produq,l»sC/o., Inc.
Atlas unit, complete with

atltachment couplings for New York, Boston, Philadelphia, Baltimore,
el ceandagdfizhonedpephol Pittsburgh, Detroit, Chicago, St. Louis;

F~

f @ 3 'm w0 @ 8 4
* = @ ®m ®.® WE;

Marconi Wireless Telegraph Co. of Canada, Lid
Sole Cariadian Distributors /

All apparatus advertised in this magazine has been tested and approved by PoPULAR Ranio LABORATORY
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p WRENCHES

Don’t underestimate the value of
TIGHT CONNECTIONS !  The best
built set in the world won't operate right
if there are leaks.

You'll never be troubled with leaky con-
nections when Stevens Spintite Wrenches
are on the job. These handy little tools
spin the nuts down tight, with vise-like
pressure, making joints that are as solid as
if soldered.  No chance of losing the most
delicate electrical impulses.

Spintites get into the cramped places
where pliers are useless. No fumbling and
fussing. Anyone who likes good tools
will appreciate Spintites—they're real tools.
made of tempered steel. in one piece; rug-
gedly built for long wear.

Set of Spintites] for Round Nuts, in 3
most popular sizes, $1.00,

Set of Spintites for Hex Nuts, in 3 most
popular sizes, $1.00.

Set of Spintites in 7 sizes for all Hex
Nuts, on stand, $3.50.

Spintites are made in'every size and style.
Stevens Panel Cutters (sce A) for cutting
reck or socket holes in rubber or bake-

te panel- 3,4’ size, 75c. 1° size 85c¢.
2" size, $1.00. Set of 3, $2.50,

Sleven- Combined Drill and Count=-sink

(see B). Drills and countersinks ir. one

operation. Price 35¢

Write for Booklel 21 today. deseribing complete

line of radio tools. If your dealer can't supply
Stevens Tools order from us direct.

Stevens & Company
375 Broadway New York

v 3 a ) e ¢ SIS ¢ QEE § GEED ¢ D ¢ G © S § G O S O G § = § o

 Stevenss252® Jools

TRABK AR

“The Kant-Blo
Switch on our Super-
Heterodyne does  all
that you claim for it.
If we had installed this
signal long ago it would
have paid for itself
hundreds of times.’
(Copy of letter on
request.)

Push-Pnll “"A*" Battery
Switch Style

YOUR MONEY BACK
IF YOU BLOW A TUBE

e Kant-Blo

set is equipped with
@rcn e SIGNAL ¢

Only one Kant-
Blo needed to pro-
tect any number
of any kind of radio

a Kant-Blo
®rosT

Lights on any Short Circuit

tubes
The Kant-Blo Signal is easily installed Simply takes the place of
cither the ordinary push-pull A" Battery Switch or one 'B’ Bat-

tery Binding Post now on set

Kant- Blo Signals—both Binding] Post Style and Switch Style—are
at all the best radio stores.  If your dealer is out of stock send us
$2 for u Kunt-Blo Binding Post Style, or $3 for the Switch Style,
and we will ship any number of KANT-BLOS direct to you,
charges prepaid.

Sole Distributors
APEX RADIO COMPANY
Suite 208, 503 Fifth Ave., New York, N. Y,
Manufactured by Ganio, Kramer Co., Inc., New York

ONGAN,

Type C
Audio

Transformer |
TheTransformer They Are All AskingFor ||

It is the Dongan Type C which Set
Builders are recommending to one
another. Made right to give real per-
formance with every type of hook-up.
Will outlast the set.

$3.50 List "

Voltmeter

Voltmeter readings mean nothing if the instru.
ment consumes a high amount of current.
Really correct indications can only be obtained
by using such an accurate instrument as Dongan
Double Duty High Resistance Voltmeter,
Write for Radio Catalog.

Dealers

Dongan Radio Products are dependable mer-
chandise that show you a steady profit and
satisfied customers.

DONGAN ELECTRIC MANUFACTURING CG.

2983 Franklin St. Detroit, Mich.
Transformers of Merit for 15 Years

All apparatus advertised in this magazine has been tested and approved by PoruLAR Rap10 LABORATORY
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85

| Reggspa

Embodying many new
and original features.
Sol.d Bakelite, of course.
See it at your deater.

We beg the public’s indulgence in our cffort to supply them with
our NOLOSS Pyrex and Isolantite insulated variable condensers.
We_are increasing our production facilities four-fold and hope to
be in a position to supply the current demand by November 15th.

General Instrument Products
cost a litfle more but are worth infinitely more

BOOKLET UPON REQUEST

GENERAL INSTRUMENT CORPORATION

MANUFACTURERS OF LABORATORY EQUIPMENT
423 BROOME STREET
NEW YORK, U. S. A.

\ -All apparatus advertised in this magazine has been lesied and approved by PoruL.ar Rapio LABORATORY
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ot
,@,‘m% You fellows who don’t claim to know all

about condensers, may learn something
worth while about a friendly condenser.
You, too, may not know what a real pal
your Radio set is until you equip it with
a Rathbun single-hole-mounting Supe-
rior Condenser.

Compare ’em at your dealers or write
(mention Popular Radio) for complete de-
tails. Prices: **3 to 43 Plates”—$1.00 to
$6.00. Rathbun Manufacturing Com-

pany, Inc., Jamestown, N. Y.

A\ -
SINGLE-HOLE M

OUNTING
wAw

Molded on every original single-hole-mounting low-loss Sup_ERIOR CONDENSERS

unconditionally guaranteed Condenser.

[} [}
Original three point suspension
l l S e er assuring perfect alignment which
prevents buckling or short cir-

cuiting of plates and affords 7/16
inch air dielectric between con-

OOK at thisillustration | et

see for yourself the eleven
distinctive features in the con-
struction of the Federal Con-
denser. Every feature is a
distincet point of superiorily
essential to clear, sharp tun-
ing and clear reception.

You can get the outstand- 7/ »
ing advantages of Federal Tone and £/ vostive tock for D e ke Rl
Federal Selectivity in  your pet v
hook-up only by insisting on Fed-
eral Parts. .

There are over 130 Federal Stand- Special hexagon bearing lock aut:
ard Radio Parts bearing the Federal
iron-clad performance guarantec. f: Ful quarte inch citular bakelte heads.
Use themm—for your own protection hisppediand)grosnier=d.
and enjoyment.

FEDERALTELEPHONE AND

This is the rotor bearing with extra long
brass bushing machine centered. true 1o
171000 ol an inch.

Both rotor and stator plates are of aluminuny
of practically constant surface resistance,
each held rigidly by large draw-bolts thus
eliminating the use of soider and itsinherent
resistance,

All burrs are automatically removed frony
plates during a pack annealing process em-
ployed to straighten plates after punching.

Plates are micrometer calipered, positively
insuring true spacing.

Machine ground faale Cone bearing Selt
centering,

TELRCR S £0. L e =
K I
Buffalo, N. Y. b cet;mpe:salep!::v Iweav.m s Special jam nut and rotor terminat
Boston New York Philadelphia ) 9

. S \ Federal 11 plate and 21 plate have
ngburgh .Chlcago N A minimum _capacities ,?m,c,- ex- “Star” spring of special tempered steel lo
San Francisco Bridgeburg, Can. % ceeding 10 micro-micro-faradg vamau’ally correct alignment and main
while the minimum capacity of tain positive electrical contact,

the 43 plute condenser is always (&)

o 1 1 icro- -1, !
’e a t I \Jess than 16 micro-micro-tarads S
] IE : ! G

standard R A D] Products

All apparatus advertised in this magazive has been lesled and approved by PoruLAR RADIO LABORATORY
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Anti- capacity JACKS

.| For Your Ne
Anti-capacity SWITCHES HOOkup -

Lower-Loss Bl-lild with less work and have a better set. Buiid
Vernier with Jos. W. Jones Radio Parts.

VARIABLE Less drilling—no soldering—contact by simple binding
CONDENSERS| Post

Whatever the hookup, Jos. W. Jones parts will in

crease its efficiency.
Hbss  PHONE PLUGS
w Lower-
Loss
t RHEOSTATS
Double Circuit “A” Battery

Lower- JACKS SWITCHES

Loss
SOCKETS Jos. W. Jones Jacks—made for radio use only—have
no long parallel leads, and so eliminate capacity effects.
Binding posts make connections simple—no soldering.
Jos. W. Jones Switches are also anti-capacity. No

NO SOLDERING—LESS DRILLING—SCIENTIFICALLY BUILT

Lower-Loss ) 4 ;
VARIO- ;c:r(il:]r‘mg. The little red button shows outside the
COUPI'ERS For Better Results Build With JOS. W. JONES

Jacks Switches Variable Condensers  Phone Plugs
Vario-Couplers Rheostats Potentiometers Crid Leaks
Inductance Switches Sockets

“Toss GRID LEAKS J @S.NES

Loss
TRADE MARK

T “IMPROVED”

[ 4
INDUCTANCE 1 arts
SWITCHES rad o p

JOS. W. JONES RADIO MFG. CO,, Inc., 40 W. 25th 5t, New York

(Formerly Radio Improvement Co.)

Lower- Headed by Jos. W. .Jonerfor 28 years a successful
Loss engineer and builder of precision instruments

POTENTIOMETERS

All appamtué advertised in this magazine has been tested and approved by POPULAR RADIO LABOKATORY
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Build Christmas

Business Bigger
With

Radio in the
home and on the
Christmas tree
means happiness!

Radio i your
store as part of
vour Chrnstmas
stocks means busi-
ness' — new  busi-
ness: more profits!

Countonit. Thiswill

We represent these
manufacturers:

Cinningham Tuabes
Magnavox

Federal

I rost

Atwater Kent
Western Electric
Fada

Allen Bradley

AL A mernican
Dubilier

U, S Tool

Music Master
Crosley

Burgess Batteries
Grebe

Remler

Brandes

Cardwell Condenser
Jetferson Trunsformers
Cutler Hammer
Willard Batteries

Longer Life for Your
Battery

You can secure longer life and serviee from
your battery if you will regularly test it with a
good hydrometertolearnthe conditionof charge
in the battery and avoid the mistake of over-
discharge which ruins so many batteries.

The Hydrometer Syringe is an instrument
that gives you the specific gravity reading or
density of the solution in the storage battery
and is very easy to use. The density or
specitic  gravity is the most satisfactory
method of determining the condition of charge
in a battery and can only be secured through
the use of a hydrometer. The chemical ac-
tions that take place in the battery make this
test the only practieal way of knowing the
true condition of the battery and is always
reliable.

FREAS IHHYDROMETERS have developed
with the growth of the Storage Battery and
to-day are recognized as leaders in the produc-
tion of hydrometers for the testing of Storage
Batteries.

Manufactured by
Francis L. Freas Glass Works
Conshohocken, Pa.

Always ask for a Freas Hydrometer if you want
the best

be a Radio Season, for
. Acme
never has radio been Eby Binding Posts
iy 3 L Carter
nore enjovable or desir e Coil
able than now.

Send Today For Our
New, lllustrated, 96-Page
Radie Catalogue

23 of the leading radio manufacturers in \merica want
to help you get part of the business and profits that dealer
o oall by will enjoy on radio this Christmas.  Their com

lete lines are assembled at The Sutclitfe Company
ready and waiting your sclection.

Known quality! Merchandise on which the public re-

uires little “selling:” for which an acceptance alreads
reated. Backed by the expert and responsible service
hat we give you. Central
location; full stocks on which

ou can draw as needed;
1e-day shipments.

Our new 96-page radio cata-
lowue is one of the most comn /
lete published.  All goods '
ciured, described and whole-
¢ price given. It's all you
ced to order with, Write for
ir copy to-day and get
n the Chrisumas radio bu
n \didress Dept. A

apio

The

Sutcliffe Company, Inc.
Louisville, Kentucky

THE UNIVERSAL

RADJO

CRYSTAL DETECTOR

The LAST WORD for Crystal and Reflex circuits

Screen-
prevents losing
sensitive spot.

Micrometer
feature permits
finest adjust-
ment,

Dustproof Casing-
Window allows
inspection of
mineral

(Pat. Pending)

Can be mounted on table; on front of panel;
or INSIDE of panel with only
knob projecting
Furnished in either Cat-whisker or Zincite-
Tellurium type

PRICE (either type) $1.50

Crystal—mounted in cup with screen—50 cents.
At your Dealer or direct from us

Jobbers iwcrite for attractive proposition

ELECTRIC CITY NOVELTY &MFG. CO.
SCHENECTADY NEW YORK

Al apparatus advertised in this magazine has been tested and approved by PorvLAR Rap1o LABORATORY

www.americanradiohistorv.com



www.americanradiohistory.com

The Best in Rudio Equipmcn! *9

Who brags the most?

HO brags the most—the fellow who
built his own—or the perfect nuisance
who just bought a FREED-EISEMANN?

Listen to that FREED-EISEMANN fan . ... he’s the
man who owns one. His distance stories are apt to be
true. His report about volume and selectivity is abso-

lute fact. But what he says about reality of reproduc-
tion is something you won’t believe until you hear the
FREED-EISEMANN Radio Receiver yourself,

The FREED-EISEMANN is so designed, so built and so in-
spected, that electrical distortion is reduced to its scientific
minimum. It delivers an electrically pure output to the
Loud Speaker —for conversion into musically pure sound.

FREED-EISEMANN engineers have done a job—The Pub-
lic has approved. Witness—ten million dollars’ worth of
FREED-EISEMANN apparatus in daily use.

If you want to be shown, let us remind
you that we do a big business in Missouri.

FREED-EISEMANN RADIO CORPORATION
Manhattan Bridge Plaza Brooklyn, New York City

Handsomenew _— R Our new book-
four-tube and i =2 let, Buying a
five-tube mod- Radio,” is in-
els. Price, $100 . = g y teresting and
up ....slightly A L TR o B : informative—
higher in Can- [iES - @ withapersonal
ada and west . word to the ra-
of the Rockies, L . dio expert. It is

‘ free on request.

FREED-_JISEMANN

RADIO RECEIVERS 29

Al apparatus advertised in this magaszine has been tested and approved by POPULAR RADIO LABORATOKY
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——GUARANTEE

Money back any time within
ten days if dissatisied. We
further guarantee to the pub-
lication carrying this adver-
tisement that each and every ]
speaker will be sold on the i
above terms and the instru-
ment will be exactly as offered
in this issue.

TRADE MARK

Loud Speaker

PRICE

Call at our Factory.
Send us your check or 2
money order, or pay

postman $10. Pre-
& paid to any

DELIVERED
part of the U. S. ¢
YS%I%EDggR and possessions. '

You can only buy the BEL-CANTO direct from Us—the Manufacturers—
We save you these three profits—Distributor—Jobber—and Dealer

FIBRE HORN -ADJUSTABLE UNIT
ANOTHER BEL-CANTO TRIUMPH

The New BEL-CANTO Ear Set—As Accurate as a Watch

The New Bel-Canto Head Set is the only Head Set in the WORLD which Elimi-
nates the uncomfortable Head Band.
he combined weight of the complete set—less than 6 ounces.
The units of this new Ear Set are only 7 16 of an inch in thickness and 234"
in diameter. The resistance of each unit is 1100 Ohms.
From your dealer or direct from us. Price $6.50.

BEL-CANTO MANUFACTURING COMPANY.
BENSEL-BONIS CO., INC.
872 Broadway, New York Citcyenera] BSES SHANHEcushy Be pieksis

Tel. Stuyvesant 1921

N p—— i g |
g

A MESSAGE TO RADIO BUILDERS
FROM “BUZZ BOICE"

Cut your bakelite panels smooth and accurate
in a few seconds with a

BOICE—CRANE JUNIOR BENCH SAW

Fasy to build handsome
cabinets, The Junior suws,
rniters, sands, grinds and
many other operations
with ease and accuracy. Saws 134" stock.
Specinl blades cut bakelite. Extension
guide accommodates panels 24" wide.
Sold on money back guarantee,
Write for descriptive catalog on bench
saws, band saws and jointers.

W.B. & J. E. BOICE )
Dept. 911 Toledo, 0. Only $30.25

All apparatus advertised in this magazine has been tested and approved by PoPtLAR RADIO LABORATORY
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SINGLE
UNITS $6'00

160
-the Low-Loss
I¢'s Easy to Build s

RADIO FREQUENCY

s . _ OM
A Five Tube Radio Frequency g 3K:I :{ST}(E:R- ML AR
Receiver when you use the PIECE UNITS care-

structions for building
any 5 tube Tuned Radio

No Neutralizing or Balan- e aHg template
cing Condensers Required e

fully matched and bal-
FRESHMAN MASTERPIECE KIT i Comovic v § 1 7.50

when you build with the Masterpiece Kit which produces a
tuned | Radio Frequency Receiver, that will bring in cven the
most distant stations with the volume and clarity of locals.
So selective that stations can be brought in day after day at the
same dial settings. A set that is the equal, if not the
superior, to any 5 tube receiver on the market, and what’s
more, it’s the easiest set in the world to operate.

& SELE BALANGED LOW LOSS
. TUNED RADIO FREQUE
wiLL noT | FRESHMAN
osciuate | ASTERPIECE

Each and every Freshman Masterpiece Coil bears a serial number and Trade-
mark—our guarantec of electrical and mechanical perfection. Every genuine
Freshman Coil is made of .specially insulated wire to prevent short-circuiting,
so often caused by inferior coils. For your protection demand omly the
genuine,

.

At your dealers, otherwise send purchase price
and you will be supplied withont forther charge.

[ has. res|1man 0. lnc

K ./ffadio & Conden ser ..Z’mo‘uctf U e
106 Seventh Ave. NewYork.US.A.
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THE SEASON

IS ON

IMPROVE YOUR SET

BY USING LOW LOSS
RayCoilS

RayCoilS “A" for Reinartz, Ray
CoilS “B” for RCS and Ultra Audion
Circuits, RayCoilS “C" for RCS, Ultra
Audion and Tuned Radio Frequency
Circuits.  RayCoilS “D” for Tuned
Radio Frequency. Circuits of 4, 5
and 6 Tubes. RayCoilS “E” for

Reflex Circuits.

Use the RCS Circuit with or without
Radio Frequency for Simplicity in opera-
tion and results. Not equalled by any
set for volume and distance.

A =$2.50 C= 2.00
B= 2.00 D= 2,00

Il

E= 2.00

Coils in Separate Box

With Wiring Diagram
Working Blue Prints of four sheets 12 x 18 of all
standard circuits, as Variometer Hookup, Reinartz
one and three tube, R.C.S. three and four tube and
R.C.S. five tube Tuned Radio Frequency, 50 cents
a set.

We also carry a complete line of Carter, Howard,

Kellogg, Modern, All-American and Trimm parts.

If your dealer cannot supply you, we will mail divect.

R. C. SCHOONHOVEN

Major Q. M. R. C.
310 SENECA ST. ELGIN, ILL,

I“l

!

Variotransformer

used in the

Lloyd C. Greene Selector

—now so popular in New England. It is
a tuned R. F. Transformer that gives the
amplification of two fixed R. F. transform-
ers on 180 to 550 meters. Step-up, | to 6.
Makes one tube do the work of two with-
out reflexing. Increases both volume and
distance. $8.50; ask at your dealer’s. Send
for FREE DIAGRAM BOOK. (Jobbers,

Dealers, write.)

LANGBEIN & KAUFMAN
654 Crand Ave.

Dept. P.

I LANGBEIN+KAUFMAN

B High Grade Low Loss” Tuning Devices

New Haven, Conn.

TE
ACCURACY

“Turn-It’ greatly increases

the volume, secures greater
distance and reduces noises

TURN-I
ADJUSTABLE
GRID LEAK

Changes the range of resistance
to suit the strength at reception

ABSOLUTELY GUARANTEED

o

Only $1 at Your Dealer
or Direct From Us

TURN-IT RADIO SALES, Ine.
36 Church St.,, N. Y.

|| METALECTRIC SOLDERING IRON

l “Accepted as the logical solution to radio
problems by leading amateurs, manufacturers,
and Governmental departments.”

\ Write for descriptive literature.

Post Electric Co. (p}n2t:..) 30 E. 42d St., New York

All apparatus advertised 1n this magazine has been lested and approved by POPULAR RADIO LABORATORY
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EVERY part for the New Cockaday Four Circuit Tuner, with re
sistance coupled amplifier, exactly as Cockaday himself built it.
Not a chance of going wrong when you buy this AMPLEX KIT.

The AMPLEX Kit is the only complete Cockaday Kit. It is the
result of the co-operation of the manufacturers of all the parts used
by Cockaday, Popular Radio Magazine, and the “Amplex Kit
Way’’' engineers.

Never before has set building been made so safe, so simple. The
AMPLEX Kit for the New Four Circuit Tuner contains everything
from the authorized coil, the official Popular Radio blueprint, right
down to the brass brackets and the last bus wire. And every part
doubly guaranteed by the manufacturers and by us! All guesswork
is eliminated.

Look over this list of parts. Compare it with the article by Cocka-
day in the October Popular Radio and convince yourself. If you
want a set with a 3,500 mile clear and undistorted loudspeaker range.
go to your dealer at once for this AMPLEX Kit, or send us your
remittance if he cannot supply you!

1 “Precision” Cockaday Coil Set $5.50  $5.50 1 “Improved” SC Jacks. . $.70 $ .70
L “Cardwell” Vari. Coml. 0005 5.00  5.00 1 “Improved” Battery Switch. 1.00  1.00
| “Cardwell” Vari, Cond. .00035 4.75 4.75 1 “Precise” Transformer 5.00  5.00
2 "Accuratune” Dialg. . . 350 7.00 3 “FElectrad” 14 meg. Teaks. . 500 1.50
I “Amplex” GRID-DENSER. 125 1.25 3 "Electrad” Mountings. .. ... 25 .75
1 { Fixed Cond. .00025 35 .35 8 Binding Posts. ... ... ... ... .10 .80
9 “N.Y." Fixed Cond. .005 60 5.40 4 Y Brass Brackets. ... . ... .. 05 .20
5 “Benjamin Cle-ra-tone” Sock- 7 Switch points and 2 stops. . . 14
L o 1080 X X, X3 Panels3for. .. 75
1 “Bradleyleak ) . 185 1.85 Bus B 25
3 “Bradleyohms” No.25... ... 200 6.00 Boaehourd i 100
1 “Amsco Dubl-Wundr” . . . 200 2,00 q:xtse )fo'lpr d i Blue- .
1 SWi'Ch Lever. . o 30 .30 0e 0 OP:iAII,AR A[?‘O e 110
4 “"Amperites” No. 1-A  with prints and Instructions. . .
mountings. . . . W 110 440 . e i
3 '-[m',m‘.(\dg' DC Jacks. 1.00  3.00 Official Totai List Price..  $64.99

FREE ;i ;omn/stely drilled and engraved mirrar:
AMPLEX INSTRUMENT LABS.
88 West Broadway Dept. P. 11A N. Y. C.

The NEW

Cockaday Set J=F e ait

Al apparatus advertised in this magasine has heen tested and approved by Porrrar Rapio LanoraTory
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This Latest Creation in Battery Chargers
Keeps “A” and “B” Batteries as Healthy

as the Day You Bought them

Three turns
_govern eac
kind of charging

For 6 volt ““A”’
Batteries

For 24 volt ““‘B”’
Batteries

For 48-72 volt “B”
Batteries

The most versatile battery charger ever produced: . .
That's the tribute paid the new Sterling No. 19 Rectilier by radio engineers.

A turn of the switch and you are ready to charge six volt A’ Batteries; another turn
and the eharger is adjusted to give your 24 volt “B” Storage Battery its full share of new
life: a third turn prepares your 48 to 72 volt B’ Storage Batteries for the same treatment.

The Sterling Rectifier lias always been recognized as “the battery charger without a
weakness” The new advaneed model gives to the radio user a device in which explicit
faith can be placed—a charger that is better than the best you could get before.

The Sterling meter on the front of the rectifier always gives an accurate indication of the
charging rate in amperes. The entire charger is fully enclosed in a dust proof container
with handle for portability.

i Total absence of sparking. Has a

It is noiseless in operation—rugged—compact. , .
simple adjusting screw with micrometer adjustment including positive locking device.
List Price

Type No. 19 for charging both *“A’’ and *‘ B”’ Batteries.
$22.50. Type No. 17 for ‘“‘A’’ Batteries only, $18.50. Add $1.50

West of Rocky Mts.

The Sterling Manufacturing Co.
Cleveland, Ohio.

e
terl

PORTABLE
RECTIFIER

I KING QUALITY

RADIO APPARATUS

Condenser
mfd. under
license from
A.D.Cardwell
Mig. Corp.

THE KING QUALITY LINE:

Contact Points  Plugs %
Bakelite Dials Inductance- Potentiometers o

Adapters

Bakelite Knobs

Binding Posts Jacks
1’anel Mountings Tube Sockets

Condensers

KING QUALITY PRODUCTS, Inc.

BUFFALO

Switches Rheostats

RAWAY Radio Sers are amazing values at bargain
FAUsers get stations from New York to Frlscu~lou§ andpz:’:;?

Opel:nt.u with elther dry cells or storage batteries. Beau!i!ui
c:\t‘)Inet. (|n|§hcd In mahogany with new platinum-finished panel
SATISFACTION GUARANTEED. Don’t pay $100 to $150. Write
for our money-saving plan and literature.

2.Tube Set . $29.50
4-Tube Set « 59.50

L . Biggest possibilities you ever heard of.
Dealers Agents. Write for plan and {errhorry ‘quirck(l)y.

THE FARAWAY RADIO CO., 650 W. THIRD ST., CINCINNATI, O,

— = 29

Switch Levers
PAT. 1-30-23

tacts to wear out. Simple to mount.

NEW YORK E switch on the market.
Made in four spring combinations.

Any dealer can supply. Insist on the original.

.

(CARTER 485,
A

Sturdily constructed—for constant usage. No sliding con-
The most popular

In Canada—Carter Radio Co., Ltd.—Toronto

All apparatus advertised in this magazine has been tested and approved by PoruLAR RaDIO LABORATORY
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ven better prepared
Lo serve you than befove <

Our one aim has been to serve dealers better. They
have appreciated our efforts. As a result we have out-
grown our old quarters and are now in a six story

building in the heart of Pittsburgh. {g ﬁj}
DISTRIBUTORS FOR

There we maintain an Inspection and Repair Dept. Radio Cor
for your service, where we test all tubes for filament

emission and oscillation before shipment and quickly WestinghpPWetecal Elecisic
repair most defective sets returned by you without Baldwin  Brandes  Burges
sending them to the factory. Cardwell  Crosley
Cutler-Hammer
In our new quarters we carry larger stocks to better Dubilier  Fada  Freed-Eisemann
serve you. In order that your stock may move C;f;";f:dio Fg‘:be
quickly, we carefully choose the lines we steck and HaynesGriffin  Magnavox
sell you. Your sales are assured if you carry the lines Remler  Rhamstune
listed in the shield to the right. us T“lAnd PSR T
When material becomes scarce you know that all we \_ = e J
get goes to you, for we wholesale only and do not
retail to your customers.
Write today for Hommel’s Encyclopedia of Radio
Apparatus 256-I. It’s free and will help vou.
WHOLESALE EXCLUSIVELY

929 PENN AVENUE —Z|iiWf[Z_—— PITTSBURGH, PA.

Ad
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Get Directly at Them

Are the conlacts in the sockets of your radio set
easily accessible  for ordinary and necessary
cleaning ?

With Na-ald De Luxe Sockels in use you need

neither sandpaper or an extra reach to keep con-
tact strips and tube terminals bright and clean.

Just rotate the tube three or four times.  Instantly
the dual-wipe laminated contacts remove corro-
sion, making a brght perfect connection. This
action 1s on the side of the tube terminals away
from the soldered ends. ““It’s the conlact that
counts.”’

Make vour Superheterodyne set free from socket trouble by

using Na-ald De Luxe Sockets.

Sockets and panel mounts for all tubes, Prices 35¢ to 75¢.
Send for Catalogue

ALDEN MANUFACTURING CO.

1 Dept. C.
Springfield, Mass.

LOMBARDI GROUNDED
ROTOR CONDENSER

focas?

An ACCURATE, ATTRACTIVE CONDENSER
of moderate dimensions with the following
special features:

LOWEST DIELECTRIC LOSSES.

PIGTAIL CONNLECTION and STOP.

GIEARED VERNIER ACTION, that takes ANY
SIZL; DIAL.

45 DEGRELE TAPERED BEARING and BALL
and THRUST TYPE with adjustable spring
tension (PATENTED).

ALUMINUM LEND BRACKETS and PLATES
and ACCURATE SPACING

TESTED by YALE LABORATORY to be one of
the BEST.

Actual test sent on request.

Condensers rurnished plain or geared Vernier or
with Vernier dial.

Literature sent on request

THE LOMBARDI RADIO MFG. CO.
71 MINERVA ST., DERBY, CONN.

PEERLESS RADIO
349 Fulton St. Brooklyn, N. Y.

COMPLETE PARTS on hand for the
5 TUBE COCKADAY FOUR-CIR-
CUIT TUNER with resistance
coupled amplifier as specified by
Laurence M. Cockaday in October’s
Popular Radio.

Also drilled and engraved panels for the above

Headquarters for ‘“Hard-to-get-Apparatus”.
7 Special discounts to builders.
Send for catalogue P. ‘Bargains Galore'.

All apparatus advertised in this magazine has been tested and approved by RoPurar Rapio LA*BORA‘I‘OR#YJ
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$60 to $300 a Week Positions

Waiting forYou in-

inl RS e

L

Radio is the newest, fastest-growing,
best-paying industry today. Over
$400,000,000 was spent on Radio last
year. Hundreds of men ‘are making
fortunes—almost overnight. Employers
are frantically searching for trained
men. Salaries range from $60 to $300
a week in this new, interesting work.
Every day letters from prominent Radio
firms pour into the National Radio In-
stitute offering jobs to our graduates at
higher pay than they ever dreamed of.

Actual Proof

Hundreds of men and
young men who didn’t know
a thing about Radio until a
few months ago are “clean-
ing up.” A few weeks’ spare
time study right at home
‘ has enabled them to
double and
triple their

Prepare Quickly ~In Spare Time at Home

e Train You

pay. ‘‘From $15 a week to $4,520 a
year,” is the experience of Geo. A.
Adams. “T increased my salary $1,000
a year,” writes Raymond A. Nystrom.
“I earned $1,300 besides my regular
work,” writes L. A. Godby. “I made

b

$405 in one month,” says E. Welch. || .

T. M. Winder doubled his income. An-
other graduate, A. M. Long, writes in
that he makes $150 a month more than ||}
before enrolling. ‘
Manyv enthusiastic graduates of the Na-
tional RadioInstitutearcearning $15to$25 |
a day in business for themselves. Othersare |
getting a free trip around the worldanda || §
splendid salary besides as ship operators.

No Experience Required

And remember, hardly one of our 15,000
delighted graduates knew a thing about
Radio before enrolling in this easy, fasci-
nating home study course. Never again
as long as you live will such a golden
opportunity be offered you. Here's a
chance to get in on the ground floor of one
of the world’s greatest industries. Here's
an opportunity to get into the most profit-
able field open to ambitious men today.

As director of the National Radio Institute—
the oldest and biggest school of its kind—I will
guarantee to give you a thorough knowledge of
Radio in your sparc time—without interfering with
) your present work. You will
receive all the advantages of
the complete course now
being offered which qual-
ifies you for a Govern-
ment First-Class Com-
mercial License and the
"big-pay jobs'’ in Radio.

If you are ambitious—

I11 Send You
My New Book

FREE

=

if you want to get out of

the rut—if you want to double and triple your
salary—mail coupon below for free book—''Rich
Rewards in Radio”—which tells all about the gold-
en opportunities for you in this new field.

IMPORTANT-—-For a short time [ am offering
a Special Reduced Rate to those who act at once.
Mail the coupon now! National Radio Insti-
tute, Dept. 32LA, Washington, D. C.

-~

-
E. R. HAAS,

National Radio Institute,
Dept. 32LA, Washington, D. C.

You may send me your free book. ""Rich
Rewards in Radio,”” and full jyarticu ars
concerning your plan . of teaching radio in
spare time at home. Tell me alco ab)ut
yvour special short time offer.

.. Age

. State

w- YR8
. 3
e ‘~, B .. -
1, I,
¥ PR O
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, ® [ ‘!
- Increased range and select1v1ty |

[ ' Through higher dielectric strength
I FIBROC-BAKELITE Panels reduce die-
lectric losses, increasing the range and selec-
tivity of the set.

And FIBROC-BAKELITE affords many |
other advantages. It will not warp, or cold
flow. It will not chip or weather. It can
be easily worked and readily engraved. It

FIBROC-BAKELITE is also made in will not absorb moisture. |
ind cos Here again itehign didee  FIBROC-BAKELITE Panels are made in
ﬁhsﬁffi"c%thitt?r‘fae;:hgi ui)txl']kc‘iil:cnfaalig black or natural colors and in mahogany or

v O oak finishes with either a high lustrous ‘
est possible efficiency. polish or velvet finish.

FIBROC-BAKELITE Panels are sold by
good Radio dealers in standard sizes in 11,
individual envelopes.

~ FIBROC INSULATION CO.

| 257 Lincoln Ave. 2 Valparaiso, Indiana

Greatest Reception Range with Maximum Selectivity

THE LOPEZ LOW LOSS TUNER

Three Types

Broadcast—225 to 600 meters, Reg. Amateur—456 to 210 meters with tap. Spec. Amateur—40 to
80 meters, no tap. ther special types for shorter waves on request,

ik

T

Rl ” 2
L S
’”"”””l :i Lk Those Who Know Use the Original Because
] i 11 S ) 1. LOWLST Ohmic and Dielectric LOSSES—Hoqu solid wire, SEC-
1 } ;mm””l [ ONDARY coil practically SELF-SUPPORTING with the least
2 ! 1

i possible insulating material.
s
- .‘l
e

< 2. PRIMARY is UNTUNED and COUPLING to secondary is VAR-
8 TABLE—Negligible receiver radiation, Adaptable to any antenna
. ; without circuit changes, Easier to tune, SECONDARY dial may
be CALIBRATED.
1 7 3. Increases I'FFICIENCY of SUPER-HETERODYNE and radio
) frequency circuits.

o o = i 4. MECHANICALLY RUGGED and ELECTRICALLY EFFIC-

RADIO ENGINEE NG 1AB. i< IENT—A laboratory product for practical use.
& W@ @@ - 5. GUARANTEED to give satisfaction. Testimonials from leading

E. 0 F P 8 amateurs, experimenters and others on request.

6. Two Types—Amateur and Broadecast.
Price $10.00 each. At your DEALER'S or write

A. C. LOPEZ & COMPANY, 334 Fifth Avenue, New York City

sPﬁ”GU“ko
INSULATION

Tor stiffening form wound LOW LOSS
COILLS,—insulation in place of spaghetti, ete.

Reduces dielectric absorption, and capacity ON ONE TUBE
effects 10 a mininum. G EESE BOOKLET iolia s sory California users
Put up in $.50 and $1.00 Cans o i, Mesico apd Howatl, | Atlantlc Congt userd
At Your Dealers or Sent Direct Postpaid | Shmaic et bl ponsieetinie i oeration
SAFE-GUARD INSULATION Co. IZtSC S%;;]:p?f))roclgil;FT FREE or complete instructions for
Lansdale, Penn. Box PR-117 VESCQ RARIO.CO Oakland, Cal.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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. Everyone interested in Radio should have this

;
|
|

e W

— ——

e Y

68-page book of approved

parts and sets—it’s free!

Ne SR/

Catalogue

ONE copy of Ward’s New Complete
Radio Catalogue is yours Free—you
need merely to write for your copy.

It shows you everything new in Radio,
everything that has been tested and ap-
proved by the Radio laboratories. Simple
instructions are furnished with every Ward
receiving set, enabling you to put up and
operate it without outside help.

And the prices on everything in this
book are surprisingly low!

A Price and Quality Guide

Study this Catalogue every time you need any-
thing in Radio, whether parts or a complete set.
See what is the lowest price for standard qual-
ity goods.

Everything shown in this Catalogue has been
selected by an expert. Everything is standard.
Remember at Ward’s we never sacrifice quality
to make a low price. Yet our prices are always

Montg

ESTABLISHED 1872

011 (54

Write for
Your Free Copy

low because we sell direct to you by mail—and
without the usual “Radio Profits.”

Bring the Joy
of Radio Into Your Home

You can get the most enjoyment out of Radio
only by using standard, high grade equipment.
You know what you are getting when you buy at
Ward’s. You are sure of high quality as well as
a big saving when you order from this book, for
our Radio equipment is sold under the same liber-
al guarantee we have made for 52 years on every
article sold by Ward’s—*Satisfaction Guaran-
teed or Your Money Back.”

Write for your free copy of the new Radio Cat-
alogue. Write to our house nearest you and
address Dept. 38-R

Ward &Co

The Oldest Mail Order House is Today the Most Progressive

Chicago KansasCity  St. Paul Portland, Ore. Oakland, Calif.

Ft. Worth

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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A non-inductive

Potentiometer

that insures noiseless tuning

The Centralab Non-Inductive Potentiom-
eter for panel mounting has no sliding
contacts or wire wound resistor. Contact
is made upon a resistor consisting of a
graphite strip, by a patented rolling circu-
lar disc.

This potentiometer makes tuning noise-
less. It permits the free flow of high-fre-
quency radio current without choking or
retarding waves. It makes possible the ad-
justment of the resistance, without steps,
for the finest gradations. It does away with
the need for a shunting condenser. Single
hole mounting.

No. 110—400 ohms (for ordinaryuse) . . . $1.§0
No. 111—2000 ohms (for special applications) 1.7§

Centralab Centralab Centralab
RHEOSTAT BATTERY ADJUSTABLE
No. 206 — SWITCH GRID LEAK

6 ohms . $1.28§ No. 106—$1.28%
No. 230 — No. 300— No. 107 (with .00025
30 ohms . $1.28 50c¢ condenser), $1.60

To JOBBERS and DEALERS: The trade mark

of products of the Central Radio Laboratories

has been changed from CRL to Centralab.
Write for literature.

CENTRAL RADIO LABORATORIES
293 Sixteenth Street Milwaukee, Wis.

M

Loud Speaker

”‘ithh one tubel

**“This makes th: cheapest set I know of for
working a loud speaker wnhnn 15 or 20 miles of
agood broadeastina station,”” says H. M. Neely
in *'Rad‘o in the Home."”” And many fans are
doing the same at 26 miles. With head-phones
Kelcoil brings in ALL DX stations — LOUDER
and CLEARER. Works in any 3-circuit hook-up.
Most good dealers have the Keleoil. If yours
hasn’t, we’ll send you a Keleoil C. O. D, parcel
post. Mention dealer’s name.

Users Tell Us: ‘‘Pacific Coast any night.”
“*Have tuned i in 63 stations.’’ ‘‘Far excceded my
expectations.”” “‘Best of its kind on market.”

Write for Hook-Ups. Send 10c to cover
mailingcost fornewhook-upsandwiring diagram.

Dealers—Distributors —Write today for
attractive proposition on this quick-selling coil.

SYCO RADIC PRODUCTS CORP.
440-B Drexel Bldg. Philadelphia

KELCOIL

THE TUNING WONDER

Manufacturers of Radio Parts

As large wholesalers only and carrying stock in
eight largest cities in Austra].nm we can give
standard lines exelusive representation. Send
us your catalogue and samples by Parcel Post,
which we will pay for or return, Not interested
in sets.

UNITED DISTRIBUTORS, LTD.
SYDNEY, AUSTRALIA
{CABLE ADDRESS ““SUPERIOR”
Reference:
United Manufacturing & Distributing Co.

9705 Cottage Grove Avenue
CHICAGO, ILL.

The battery with a ‘“‘second wind’’. You’ll
appreciate the added hours and weeks of
unvarying performance.

Radio
€€ B ”»”

BATTERIES

DIAMOND ELECTRIC
SPECIALTIES CORP.
102 SO. ORANGE AVE., NEWARK, N. J.

Dealers —Jobbers, Write for Propouhon

*oooooP

Al apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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%m%ifm:

Last night I heard them sing, “Give a Man a
Horse He Can Ride”, from old WTAM.

I"m going to write a new title for that song.
“Give a Man a Radio Battery He Can Charge,”
I say.

Willard Rechargeable Radio Batteries remind me
of a fme big clock. A good clock keeps time, all
the time, because you wind it occasionally.

That's the way with Willards. They keep the
power in the radio set and you don’t have to wind
them often. Just a little freshening charge once
in a while and they’re good as new again. Seems
like you can't wear ’em out. I know lads who have
had them for several years and their Willards are
Jjust as good now, as the day they bought them.

Get the kind that last, I say,

Dpr.

FOR SALE AT WILLARD SERVICE STATIONS AND RADIO DEALERS

Write for WTAM's new booklet,
““The Proper Use and Care of Radio
Storage Batteries.”” Mailed to you
with our compliments.

[ The Uvice of the Storage Battery }

WTAM is the Radio Research
Laboratory and Broadcasting Sta-
tion of the Willard Storage Battery
Company, Cleveland, Ohio.

Its function consists of research
which is being done to improve the
quality of radio reception and the
broadcasting of radio programs for /
your entertainment. J

101

Giueas
l wieunss

7 Tear me

¢ off the page

/ and mail me
/ to WTAM. Tl

Write to for this ,/ bring you “The
bOOkl(’i-‘ » Proper Use and
Care of Radio Stor.

/
, age Batteries.”

www.americanradiohistorv.com
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102 The Best in Radio Equipment

Model C-12 Two-tube Receiver,

$18.00—4 great distance
puls local stations on  the
stngle dial tuning.

KODELS™ ,,°32™

for every purpose
) any purse

getler;
horn;

ADIO’S  Tatest triumph—the
wonderful KopkL Circuit, bril-
hant discovery of an independent ex-
perimenter.  So simple it can be sold
at amazing low prices, so effective that
it gives as good or belter results than
receivers costing much more.  Single
dral tuning except in the 8 and 4 tube
models which have only two dials.
Powerful, compact, great for dis-
tance, works perfectly without an out-
door antenna, all at prices anyone can
afford.  Cabinets finished in hand-
some  black leatherette.  You may
use either storage battery or dry
battery tubes.
See the KobeL line at your dealer’s.
It he does not carry these marvelous
sets send us his name and address and
we will send you the interesting Konew
catalog, from which you can order
direct. Money returned if any Kookl
set does not more than satisfy you.
Dealers: the Kobkr is a sensation
wherever ntroduced. Wiite for
ferms.

Kodel Manufacturing Company

Under the same management that
made the Homcnancenr famous

132 West Third Street, Cincinnati, Ohio

FREE! Write for instructive KobeL catalog,
entitled, **Radio for Lrvery Purpose
and Any Purse.,” FREE!

}DX-

10 -POINT

25

ANTENNA WIRE.

Supersensitive and designed especi-
ally for long distance reception.

It is not a make-shift, being hard
drawn from best electrical copper,
having ten collecting points or corru-
gations on the circumference. This
gives greater collective surface to high
frequency radio currents, resulting in
increased distance and clearness of
signals.

The antenna is the heart of your

$2 00

PER receiving set. Many are not satisfied
with the reception or range of their
HUNDRED sets when the fault is entirely in the
poor and inefficient antenna installa-

FEET tion.

Use this antenna wire and you will
enjoy the full possibilities of your set.

Sold in 100 and 200 foot coils.

Order direct or from your nearest
dealer.

F.0.B.UTICA,N. Y

Dept. R

XARDELL CORPORATION

UTICA, N. Y.

Get REAL Radio Results

FROM all parts of the country with voiso-
meter quality sets. It is not unusual to
bring in coast to coast. Canada and Cuba. No
coils to loosen or break, no soldered wiring and
all parts within easy reach of operator at all
times. Voisometer quality sets are now being
sold direct from the manufacturer to the con-
sumer. Oak or mahogany finished cabinets for
the following prices. | tube sets $18.00; 2 tube
sets $30.00; 3 tube sets $40.00. Complete wir-
ing diagram of sets with all instructions and
booklet of voisometer testimonials from all parts
of the country sent free upon request. All parts
can be purchased in separate units if desired.

CO-OPERATIVE SALES CO.
401 Calumet Bldg. St. Louis, Mo.

———

Use Only the B est
SPAGHET g

Acne “Spaghetti" is varnished tubing to slip

over bus bur wire to insulate it from other
wires in u set. Flexible as rubber; will not
harden or eruck. Water, oil, acid and gas proof.

In five beautiful colors to fit No. 12 to 18 wire.
Ask your dealer, and send for free fp}d_e_}‘ on
Acme Radio Products, which also tells how

# to solder.
y Acme Wire Co., Dept. P, New Haven,Conn.

//ACME

RADIO

Ad apparatus advertised in this magasine has been fested and approved by PoruLAR RADIO LABORATORY
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I'lie Best in Radio Equipment 103

Are You Rich Enough To
Afford Poor Parts?

Why Risk Your Money? YG{@
Do You Buy for Experi-

[ ] [ ] ?
ence or Satlsfactlon ! 150 m.m.f. 7 plate $1.25
250 m.m.f. 11 1.50
520 m.m.f. 23 5.00
800 m.m.f. 35 * 6.50

If you want to know where B-T Products stand, ask the
man who is using them.

We began production this Fall with unfilled orders greater
than total shipments for September, October, November
and December of 1923,—although not 109 of our jobbers
had seem samples of our new products. THAT’S CON-

FIDENCE!

It means that users have been satisfied — that reputation
counts—and that fair treatment is remembered.

It means low sales resistances and more value in the |

| product itself. |

It means added desire to safe-
$5‘00 guard our leadership—to put out
B only products that will do credit
to our name and to lLimit pro-
duction to what we can put out

right.

' Short Wave

If you want value received, let
your judgment be your guide —
and get busy.

o wive Bremer -Tully Mfg. Co.,

SW Covers 50 to 150 - Q
meters with a B-T 11- 2‘ 4 - 4 . anal St Chlca
plateType L Conden- Sl o 53 S C go
ser. Type B covers 200 to 565
meters—no taps in either Case,
and the price is $5.00.

The “B-T"
is the first
Low Loss 17

——— - - I

in this magazine has been tested and approved by PortLar RADIO LABORATORY
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In each of these Western Electric Telephone
Head Sets is a molded Bakelite terminal
block.

The use of Bakelite by this company, with its
years of experience in the manufacture of elec-
trical communication apparatus, is evidence
of its value as an insulating material.

Bakelite dials, panels, variometers and other
parts are standard radio equipment. Me-
chanically strong, unaffected by atmospheric
changes, and beautiful in appearance, they
may be depended upon to render years of
good service.

Send for our Booklet K.

Send for our Radio Map

The Bakelite Radio Map lists the call letters, wave
length and location of every broadcasting station in
the world. Enclose 10c to cover the cost, and we will
send you this map. Address Map Department.

BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.
Chicago Office : 636 West 22d Street

BAKELITE
Condensite
RepMANOL

are the registered J
Trade Marks for the |
Phenol Resin Products ||
manufactured under
patents owned by

BAKELITE
CORPORATION

THE MATERIAL OF A THOUSAND USES

Jones Multi-Plugs are supplied
Jor panel or bracket mounting
Alse tas (Uustrated below) with
sever leads coded for attaching
(0 burding posts of any set

Comple:e $5

One Pull

on the Jones MULTI-PLUG instantly disconnects
antenna, ground, A and B batteries from vour set!
One push recounects! Long cable permits placing
batteries out of way—in basement, closet or clsewhere.,
All leads coded.

Jones MULTI-PLUG

Can't be plugged in wrong. Prevents burning out tubes or
sherting batteries. 100 percent foolproof. Enables any-
one o connect your set with safety. Standard on Zenith,
WorkRite and many other }leading sets. Jones M ulti-Plugs,
complete for panel mounting, $4; for bracket mounting,
£4.50. Binding Post type, $5.00. Carried by all jobbers.
If your dealer isn’t supplied, state his name when ordering,
Folder free.

Pat. Applied For

HOWARD B. JONES
616 S. Canal St.

Chicago

Highest Praise

oI DE-TEC-TONE

Not only those who **build their own” but manufacturers, too,

highly praise the de-tec-tone for its consistent performance.

Use DE-TEC-"TONE on cither crystal or reflex sets. Operates

u.nf'alhngly. Insures greater selec-

tivity, more volume and greater
X.

At dealers or direct. Type “C”
above $1.50. Type “B” below
$1.60. JOBBERS: discounts and
literature on request.

PYRAMID PRODUCTS CO.
117 ‘n. Dearborn St.  Chicago

ADIO TUBE

EXCHANGE

We Repair All Standard “
Makes of Tubes, Including L

W.D. 11 or 12 $ -Q(_)-

U.V.199 or C. 299
C. 11 or 12
U.V. 201A or C. 301A
D.V.1o0or D.V. 2
U.V. 200 or 201
C. 300 or 301
U.V. 202 Repaired, $3.00
All tubes guaranteed to do the work,

RADIO TUBE EXCHANGE
200 BROADWAY, NEW YORK
All Mail Orders Given Prompt Attention. Orders Sent Parcel Post C. 0.D.

Al apparatus advertised in 1his megasine has been tested and approved by POPULAR RabpIoO LABORATORY

www.americanradiohistorv.com

4
b
|
|
4
!



www.americanradiohistory.com

The Best in Radio Equipment ' 105

BRISTOL

One Stage Power Amplifier

Needs No ““C’’ Battery

Give Your Loud
Speaker a Chance

Loud Speakers will not give best results unless
there is sufficient amplification.

Tt is not necessary to rebuild your set to secure the
required amplification—here is a One Stage Unit
which can bé added to any good audio receiving
set of one or two stages. In fact, any desired
amplification can be had by connecting several
Bristol One Stage Power Amplifiers together.

This amplifier has been carefuily worked out to
avoid the distortions of speech and music which
are apt to mar the performance of an amplifier
with improper grid control and transformers of
inferior design. When used with loud speakers of
the better class, and particularly with the Bristol
Audiophone, music and speech are reproduced
without any distortion that the ear can detect.

Write for Bulletin No. 3011-L. .

Made by

THE BRISTOL COMPANY

WATERBURY, CONN.

Ali apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LLABORATORY
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HEATH
Radiant

Permanently FLAT

Plates

The well known
Heath process of
stamping rotor plates
to lasting flatness,
miakes the new Heath
a permanently satis-
factory instrument,

Micrometer Geared
Vernier

Ordinary adjust-
ments reduced by
separate geared ad-
justment to hair-
breadth distinction.
We  guarantee  the
Heath Vernier Con-
denser to be more
highly selective than
any condenser em
ploying a vernier
which actuates ALL
ot the plates.

NON-DIELECTRIC
Condensers

ielectric losses reduced to insignificant minimum as
required by the latest circuits.  ALL Metal—only
enough dielectric material to properly insulate rotor

from stator elements. Smooth, true-running shaft, like the

jewel movement in a watch. Contacts independent of
hearings—pigtail connections insures NO LOST EFFI-
CIENCY. [Equivalent series resistance of only o.1 ohm

and a phase difference of less than one minute.
PRICES FOR VERNIER CONDENSERS

With Dial Without Dial
No. 12 AV 12 Plate. .. .. ... .. 5.00 $4.35
No. 23 AV 24 Plate .. 5.50 4.85
No. 44 AV 43 Plate. ... .. o 5.85

a ..., 6.50
Plain types in all sizes

Ask for Heath Sockets and Dials

HEATH RADIO & ELECTRIC
MFG. COMPANY
204 FIRST ST., NEWARK, N. J.
Exclusive Canadian Distributors

Wireless Telegraph Co., Ltd.,
Canada.

Marconi Montreal,

Comes!

TlP your whisker to almost
any point of an NAA Meter
tested crystal and the full flow
of the impulse instantly hits
your phones, clean, clear,
steady.

Reason —no guess work in the
test;—every, EVERY crystal
meter-tested singly by specially
made electrical instruments to
a point away beyond normal
sensitivity. In addition, the
Newman -Stern mounting is
new — patents pending — cold
assembly, provides for refilling,
and avoids damage to crystal
by hot alloy;' recessed for pro-
tection.

Perfect for Reflex

At all good jobbers and dealers, in
neat turned wood box, 60c. 1f dealer
cén’t supply, order direct and send
dealer’s name,

TVN\ewman - owmE

1748 East 12th Street
Cleveland, Ohio

Originators of

tested crystals in 1914.

Oldest and Largest
Producers.

Pioneers in Radio

Equipment in Ohio

.
T2
V. 4%,

Die-Cast
Wood [

515

Stage This 3 Act Play
Do This

l Go to a studio and hear an art-

ist sing.

ll Listen to the same voice thru
a metal speaker.

lll Listen to the same voice thru our
Die Cast Wood*‘Clearspeaker.”
You will think yourself back in

the studio again.

Only wood can reproduce—exactly as

the artist sings, and as the piano plays.

If your dealer cannot supply you,

order direct.

COMPRESSED WOOD CORPORATION
Formerly American Art Mache Co.

351 Austin Ave. Chicago, IIl.

ALNART

Trouble-proof” Radio Products include:
Tube Sockets, “B” Battery and Induc.
tance Switches, Lettered Binding Posts,
Variable Condensers (plain andVernier),
Vernier Adjusters, Dials, Variable Grid
Resistances, "The Dialog,” etc. At
dealers, or write for booklet.

WALNART ELECTRIC MFG. CO., CHICAGO

CRESCENT LAVITE, RESISTANCES
12,000 . .

: . LIST
48,000
50000 ( Ohms. $1.50
100,000

§ -4
Special
When better resistances are made
they will bear the Crescent label.

CRESCENT RADIO SUPPLY CO. 1-3-5 Liberty St., Jamaica, N. Y.

Dealers write for discount.

All apparatus advertised in this magazine hos been tested and approved by PopULAR RADIO LABOR ATORV
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Better-Costs Less
Radio

To combine the two most desirable things in radio—distant,
clear reception at the lowest possible price—there is only one
receiver Yor you. That is a Lrosley.

During the past twelve months Crosley made and sold
more sets than any manufacturer in the world, we believe.
This is sclf-evident proof of Crosley Quality and Crosley
Pertormance.

From the one tube Arm-
strong Regenerative Receiver
Crosley 50 at $14.50, the sminmer with flying colors.
lowest”™ priced regenerative The combination of one stage
get on the market, to the of tuned radio frequencv,
three tube Armstrong Regen- with regencrative ddetector
crative and Retlex Trirdyn and retlexed amplitication,
Regular at $65—in  special has proven beyond a doubt
mahogany cabinet 75— ros- that the features of selec-
ley Receivers, each in its own tivity, volume and ecase of
class, assure vou as good or operation can  be obtained
better reception  than any with three tubes better than
other inatrment of the same heretofore has been possible
number of tubes. At the with five tubes. We believe
saimne time they are the least no other receiver combines
eapensive scts ever offered these features so  well in-
to the public. corporated in the Trirdyn.

The Trirdyn Regular has
especially come tnrough the

Before you buy-—Compnare Your chaojce will be a Crosley
For aale by good dealers everywhere

Send for complete catalog

THE CROSLEY RADIO CORPORATION
Powel Crosley, Jr., President
1116 Alfred Street Cincinnati, O.
Crosley Regenerative receivers are licensed wnder Armstrong U. S.
Patens 1,113,146, Prices West of Rockies—add 10%
Crosley Quwns and Operates Broadcasting Station WLW

Crosley
Head

Phones
Better —
Cost Less

$3.75

Crosler One Tube Model 50. $14.50
With tube and Crostey Phores §2225

Crosley Two Tube Model 51. $18.50
With tubes and Crosley Phoses $30.25

Crosley Two Tube 9
Model 51.P, $25.00 3
Wilh tobes and Cresley Mhenrs $36.75

Mail
This
Coupon
At Once
The Crosley
Radio Corp'n.
1116 Alfred St
Cincinnan. O.
Mail me, free of
charge. your catalog
of Crosley recervers
ond parts with booklet

entitled “The Simpli-
city of Radio.”

. I
Crosley Trirdyn Regular, $§65.00
Wilh tobes and Crosley Phenes $80.75

Name

Crostey Trirdyn Special, $75.00

With tubes and Crosley Pbones $30.75 Address

Al apparatus advertised in this ma gazine has been tested and approved by PoruLar Rapio LABORATORY
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. This book will help you
_ b getmore! Ittells how to
4 brings you get greatest DX; clearest sig-
] this book. vals; most volume,
9

E N fINSTRUMERT G
ggﬂthﬁ Hma.bm. Pa.
f@::@u@:@nﬂﬁ@h‘@ﬂ&

Full Mounted Four Coil
Tuning Units for the Cockaday Circuit

Base or panel mounting.

Best material and workman- |
ship.

A guaranteed product, of cor-
rect design.

Direct or through your dealer. |

Black or natural Bakelite or |
polished black rubber$450 |

tubing, green silk wound

White cotton wound, on non shrinkable, $2 50
double treated, high dielectric tubing .
McConnell Cable and Specialty Co.

424 So. Clinton Street Chicago, Iil.

Mfrs. Coils and tuning devices.

l Standard Radio
Tube Co.

‘ The “Standard” guarantee is your protection.
All types of Radio Tubes repaired.

. D.-11 or 12
. V.2199 or C.-299 $ 25
=11 or 12 .
. V.-201A or C.-301A
. V.-1 or D. V.-2
- V.-200 or 201

=300 or 301
‘ Every Tube Guaranteed

Three New Items—
Amsco Makes Them

Amsco Low Loss Condenser
Designed especially for perfection in
set building. A laboratory instrument.

Amsco ‘‘Dublwundr’’

Combination rheostat and Potentiometer.
Selected by L. M. Cockaday for use in
his improved Four Circuit Tuner,
as described in the October Popular
Radio.

Amsco Double Rheostat

Designed to take the place of two Rheo-
stats. Saves panel space and wiring.

Ask your dealer or wrile for
wiring diagrams and literature.

Amsco Products, Inc.,
Broome and Lafayette Sts. New York

OCUCOCE
-

New Standard Tubes $3.00
Orders Mailed Parcel Post C. O.D.

STANDARD RADIO TUBE CO.,
273 Plane St., Newark, N. J.

// H THE EXCLUSIVE CHOICE ‘
‘ ;ﬂf‘f OF DR. MAC MILLAN
/ for his k

ARCTIC EXPEDITION

Zenith Radio Corporation |
328 South Michigan Avenue, Chicago, m. %

All apparatus advertised in this magazine has been tested and approved bv PoPULAR RADIO LABORATORY
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“Gets the Absolute Limit
Out of Any Set”

“Your Superspeaker is my biggest
help in closing the sale of any 9

complete set” writes in a success-
ful amateur builder. “It gets the
absolute limit out of any set in
tone, volume and distance.”

Here's a frank, simple statement.
It rings true. Grasp its full sig-
nificance!

‘“The absolute limit of any set’!
That’s what every devotee of radio
wants with all his heart. And
The Superspeaker is the way for
him to get it —without extra
batteries and with an original
method of adjustment that never
deteriorates.

The owner of a Superspeaker-
equipped set always welcomes
every form cf competitive test.
Comparison always confirms the
- pride in its performance.

Here is the reproducing instru-
ment you need for 100% per-
formance.

Get a Superspeaker and reach out!

JEWETT RADIO &
PHONOGRAPH CO.
oit, Mich.

© % WUL
Superspeaker

All apparatus advertised in this magasine has been tested and approved by POPULAR RAaDIO LABORATORY
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Test Your
Batteries Often

q If you are having trouble with
your radio set—test your batteries
the first thing. Perhaps they are
run down. 609 of all radio trouble
is caused by poor or run-down
batterics.

q The Jewell No. 57 is used by

“A” and M ‘ : :
“B» Bar o FORN ~o. 57 battery mfgrs., ser vice stations,
tery Volt- TR 1 o B . 1
mecer  WPCRERERIST W8] jobbers, dealers and radio set
2% and 150 volts $10.50 owners who want an accurate
(Also Other Ranges) instrument.

Ask your Dealer for a jewell 15-A Radio Catalog

Jewell Electrical Instrument Co.
1650 Walnut St. - Chicago

‘“25 Years Making Good Instruments”’

CABINETS Fror
v BN COCKADAY
%' QTOLE Do, e | SETS

®

™\

MATCHED TRANSFORMERS

for the SUPER-HETERODYNE and the Made to ‘‘Popular Radio’s” specifications

IMPROVED SUPER-HETERODYNE CIRCUITS Imitation Mahogany or Walnut.. .., . $7.50 each

These transformers are guaranteed to be EVENLY Solid Mahogany or Walnuet. .. ....... $12.70 each
MAITCUED. Testedd by tl{‘g} \vav;a meter method, alll(i g‘ll(L)?)
set i3 evenly matched up. ave length approximatly F . S
meters, ‘This set of transformers together with our new Base separate from top.

type of low 1oss basket weave tuning and oscillating coils, Prices on other sizes upon application.
make an ideal combination for your “‘Super”. Put up in
fine display Kit Box.

PRICE Manufacturers’ and Dealers’ Liberal Discounts
Four Transformers (one input and three Sent upon request.
intermediate) $20.00
One Low Loss (Basket Weave) Tuning Coil 2.00
One Low Loss Basket Weave) Oascillating Coil 2.00 THE PERKINS-CAMPBELL CO.
Complete Kit $24.00
Wiring diagram and panel layout blue prints (Established 1879)
furnished with each kit. 410-440 New Street, Cincinnati, O.
THE SYPHER MANUFACTURING CO. (References: Dun or Bradstreet's)

Corner Fernwood and Hawthorne Aves., Toledo, Ohio

All apparatus advertised in this magagine has been tested and approved by PorULAR Rapro LABORATORY
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| ' SSofoctococEock
. You’'ll be Proud of
This Michigan

Four

=

\4

OO

\2\

5

&

L? HE art of Chippendale, the grace of g}y
\2\ Louis XIV, the sturdiness of the !
[p Jacobian period have been combined in ’
\2\ | R ey this wonderful Michigan four cabinet. )
[p‘] L emtt And in the radio receiving set itself, all i
&2 cerver I stage P amplifieation. the latest developmentin good construc-
L? ?&'ﬁ&‘&"&i’;ﬁéi"l;;gﬁifn"ei?ck}’; tion and design have been incorporated. [
\g\ bt One stage of radio frequency, a detector,

LP and two stages of amplification, give

\3 you distance—selectivity and unusual

0 volume.

A built-in loud speaker, with adjustable

P N

| 8 S\CUbC e LV E, IAARaSeH ciaRt feature of exceptional mellow tone qual- @
B"éi‘é&“éi’fs"fi??adt;‘ég%%?52_2"& ity is part of the set. B
Lg At oy Also compartment with ample room for {[’;]
B batteries. The set operates equally as &
Lg] well on Standard Six Volt or Dry cell
QRS AT 8 tubes. X
Lg] : . The beautiful mahogany cabinet with inlaid [ﬁ
0 ;nrg‘ilﬁageesgg?§$Ell‘f§ca’2ie;§?t°r drop panel gives you a set that cannot be A%
0 The set we never could catch surpassed for beauty and service.
up on orders for last year.
& C12,857.00 o Write for Illustrated Folder RO

Ask Your Dealer for Demonstration

Other models and types to meet all
requirements from $32.50 up.

A
v

2 tube Regenerative

B ichi A long distance won- Licensed under U.S. Patent 1,113,149-letter RS
\ MIChl.g.an tW? stage der. MRC 2, $32.50 pending 807,388
( amplifier. Will oper-
] ate any loud speaker.
Gives any degree gf ] " ‘ PN
volume desired with- R mr«m
out distoration. Can 1] @ @m& M) @WE\ ) ) 39 ']]“
be used with any re- A - s — e eepg)
/N cewmghz'_;.c 11, $30.00 33 Pearl Street Grand Rapids, Michigan

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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“Hard-to-Get’ Stations

Log stations
you have
never heard
before

Tune in

“J LOGGED 48 stations in one evening

with your Accuratune Dial.  Twenty-
nine of these I had never gotten before
with ordinary dials on my set.”

Accuratunes are actual micrometer tuning
controls, geared 80—1 ratio for hair split-
ting adjustment.  Those “hard-to-get”
stations  you ordinarily run past are
brought in, clear and distinet, with perfect
ease.

Accuratune micrometer controls give
greater cffictency than any vernier con-
denser, vernier attacliments or any other
tuning device.  Indispensable on all Super-
Heterodynes.  Fit all standard condenser
shafts. Flush panel mounting.

Price $3.50. At your dealers—otherwise
send purchase price and you will be sup-
plied postpaid.

Write for descriptive circular

MYDAR RADIO COMPANY

Pioneer Manufacturers of Quality Vernier Devices
9 CAMPBELL ST. NEWARK, N. J.
Radio Ltd., Montreal, Canadian Representatives

ACCURATUNE

80—1
MICROMETER CONTROLS

The Best in Radio Liquipment

Better Connections

For

Good connections are worth making sure that vou get the best

possible pluvs, jacks and switches. Examine the SATURN Producta
at your -dealers. Their neat. clean-cut appearance and exclusive
features give you the most value for your money.

The NEW SATURN Improved Automatic Plug

touch on the small lug. No
tools necessary. Neat, polished

| Ready to use as soon as you
] buy it. Just slip the phone

cord lipS'inlO the Plugs. In- Bukelite housing—no exposed
stantly gripped—the harder you tal. NEW Reduced A
pull, the firmer the grip—yet metal. < cduce price
immediately released by a light —$.75.

The SATURN “Perfect’” Battery Switch
Push-pull action—smooth as velvet, yet absolutely positive. Fits
any panel. DMade the same “quality way' as other SATURN prod-
ucts. List price—$.75.

SATURN Perfect Jacks

Easy soldering terminals with Rounded corner brass
crowloot offset, tinned with non- brackets nickel plated.
corrosive  solder flux com- German silver blades with
pound. sterling silver contact points,

How to Buy SATURN Products

SATURN Products are sold by the great majority of radio dealers,
It your dealer has none, send us your order, mentioning his name,
Your satisfaction with every order absolutely guaranteed.

Write for Our New Circular

The SATURN Mfg. & Sales Co., Inc.

Dept. P.

48 Beekman St.
New York, N. Y.

A
Slight
Touch
Releases
theTips

Six Months’ Subscription
 for Popular Radio Free

HITHIER or not you are a subscriber at
the present time makes no difference.
We are making every effort to double our

circle of readers and are asking your assistance.

Porurar Rapio has an enviable reputation that is univer-
sally recognized. For this reason it should prove easy for
you to sccure a subscription order from one or more of your
radio friends. At $3.00 a year it is a bargain, but you may
also promise each new subscriber unlimited use of the Tech-
nical Service Bureau without charge and any one set of
these Popular Radio Simplified Blueprints free. (Each set
consists of three prints.)

NEW Cockaday 4-Circuit Tuner, with Resist-

ance-Coupled Amplifier.

Non-Regenerative (Simplified Neutrodyne)

Tuned-Radio-Frequency Receciver.

Audio-Frequency Amplifier.
Send the name and address of the new subscriber with your
remittance of $3.00 and we will enter a six months’ sub-
scription for PoruLar RaDIO in your own name free. If you
are now a subscriber the six months wiil be entered as an
extension of your present subscription. There is no limit to
the number of free six months’ subscriptions you may win.

Send us $6.00 covering two new subscriptions with Blue-
prints free and you will have a 12 months’ subscription free.
Six additional months for you for every new annual sub-
scriber. ‘There are a dozen prospective subscribers right in
your immediate locality. How many of them will you secure?

POPULAR RADIO

Dept. 119
627 West 43d St. New York City

All apparatus advertised in this magazine has been tested and approved by PorULAR RADIO LABORATORY
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T

B

ELECTRAD

of Guaranteed
PCZTZLS Dependability

ON'T take chances. Insiston

getting Electrad parts and
protect yourself by using them.
They are the trade-marked prod-
ucts of one of the oldest and largest
radio laboratories.

CERTIFIED LEAK. The
most dependable grid leak
made. Absolutely correctly
calibrated. Each one test-
ed and permanently set.

Price .....c.o.vv.... 50c

Electrad parts are precise, scien-
tific instruments for radio recep-
tion, the finest product of skilled
VARIOHM. A scientific S
variable grid leak. Any (‘raftsn]en.
resistance from 14 to 30
megohms by turning the
knob. Guaranteed to in-

crease your distance. Price
75¢c. Mounted ....$1.00

They cost no more, frequently
less. If your dealer cannot supply
you send us his name and the pur-
chase price indicated and we will
AUDIOHM. fust try one  see that you are supplied.

ELECTRAD, Inc.

your transformer. $1.50
with adjustable bracket.

428 Broadway, New York
Makers of

Hydrogrounds, Glass Grid Leaks, Variable Grid Leak
and Condenser Combined, Grid Leak Mountings.
Aerial Outfits, Fixed Resistance Units, Indorarial,
Resistance Coupled Amplifier Kits, Verni Tuner.

LIGHTNING ARREST-
ER. If fire should occur,
you can’t collect insurance
if you haven’t a lightning
arrester. Get an Electrad.
Model passed by the Na-
tional Board of Fire Un-
derwriters. Price ....50¢

% LAMP SOCKET AN-
5 TENNA. Simplest, and

most effective antenna.
Price .............. 75¢

LEAD-IN. Fits under
closed windows or doors.
Covered with 3000 volt
insulation. Fitted with
Fahnestock Clips, soldered
connections. Beware of
imitations. Price....40¢c

All apparatus advertised in this magazine has been tested and approved by PorULAR Rapio LABORATORY
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LI conT say RADIO — say HETEROPLEX ([T

Simple Operation
I Clear Signals—Selectivity RE}SULTS
IDEAL l Volume on Distant Stations g
RECEPTION = | e °n Sletant stations © —  WORNER
) o HETEROPLEX
O}:ir:t:::n:: either Loop RECEIVERS

4 Y.
/ Based on a new principle, the

HETEROPLEX is FREE FROM
SQUEALS and WILL NOT
RERADIATE

TypeE, 3 Tubes, (Antenna only).$75.00

Types S and V, to fit in Phono-
graph Cabinets (Antenna
only) . . . . . . $100.00

TYPE H, 4 TUBES, $100

Combination Loop and Antenna

Manufactured by

HETEROPLEX MANUFACTURING CO.
423 Market St. Philadelphia, Pa.

(NI onvT sa¥y RADIO — say HETEROPLEX [T

You'll be proud of your set
o/ PACENT A when it’'s PACENTIZED

Rdadio Essentials
Adapters
(A:gﬁ“f’,‘l%';“e’s To get the maximum of selectivity, distance and volume from your home
Coil Plug Receptacle built radio set it is necessary to use good parts. Use quality parts in
e e AP ~ building and you will have a set that is better than your neighbor's.
B&g{;ﬁi The most successful manufacturers of radio sets do not stake their
Duo Latersl Colls reputations on inferior parts. It comes to you direct, from over 30 of the
ﬁec‘;{‘;s‘”s- Everytone leaders, all of whom are using Pacent Radio Essentials in the construction
Jack Set of their sets.
{:33{; .11231% It will pay you to follow their example when you build your next set.
i;gltlxégjack Made by pioneers in the radio industry, Pacent Radio Essentials cost no
Potentioneters more than inferior parts-—and they can be counted on.
ggggf;*;‘(—jes Cartridge If your favorite dealer doesnot carry Pacent Radio Essentials he can easily
Sockets get them for you. The complete Pacent catalog W-10 illustrating over
Raher Audlotormers_ twenty Pacent parts, will gladly be mailed upon request.

“Don’t Improvise —Pacentize”

Pacent Electric Company, Inc.
22 Park Piace New York City

Washingron, Minneapolis, Boston, San Francisco, Jacksonville, Chicago,
Birmingham, Philadelphia, St. Louis.

See our exhibit at the
FIRST RADI1O

WORLD’S FAIR
Madison Square Garden,
September 22-28th 1924,

RADIO ESSENTIALS

All apparatus advertised in this magazine has been tested und approved by POPULAR RADIO LABORATORY
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. Tke umored lo

Kit

now ready

Already they’re building new Telos
sets—the experienced fans who first dis-
covered the amazing results Telos gets.
And the very ones, who from the be-
ginning said Telos was everything they
wanted a set to be—they are the ones
who are now most surprised at the
lengths to which the Telomonic principle
of tuned R.F. has been carried.

Three stages of Telos tuned R.F.!
Two stages of reflexed resistance coupled
amplification. Six drycell tubes (U. V.
199’s or D. V. 3’s) consum-
ing only 6 to 8 milliamperes
at 90 volts.

The most distance, the
most volume, for the least
upkeep! Unicontrol (Pat.
app. for), the clever device
whereby all dials turn
simultaneously for rough
tuning, then separately for
the finer adjustments.

with refinements and features of amazing interest

These are just a few hints of the
surprises 1n store for you in the Telos
Kit.  And you can do other things with
1t, too. In the Kit you’ll find the most
detailed instructions for using 6 volt
tubes if you prefer. You'll ind how to
use transformer A.F. in place of resist-
ance-coupled. You’ll find all sorts of
interesting combinations. Yet the es-
sential Telos instruments for these
variations of the Telomonic circuit are
all 1n the Kit.

There’s not a quarter
enough room on this page
even to list all the things
you get in the Kit and all
the interesting experiments
you can try with them.

But you can follow the
- example of thousands of
experienced fans —and
send the coupon below
co-day!

———————————————— —-—‘
Danziger-Jones, Inc., |
Dept. A, 25 Waverly Place, l
New York, N. Y. '
Your new Telos Kit sounds good! l
I want to know all about it at once. l
Name ...l |

Address oL

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Election Returns via the

ECHOPHONE “F5”

Know how the States are ‘‘going.”’
Get first hand, the returns from
each state as they are radiocast by
the leading stations of the country!

The Echophone “F5”’, thelast word
in radio receivers brings in any of
the better known stations whether
2 or 2000 miles away. Employsa
combined radio and audio fre-
quency circuit and may be operat-
ed from either an indoor, outdoor
or loop aerial.

Loud speaker reception of distant
stations surpasses in clearness of
tone that of any other 5 tube loop
operated set.

For those who want a powerful but
more modest outfit the Echophone
“*V3,”” athree tube regenerative at
$50 is an exceptional value.

Your dealer will gladly demonstrate
either of these models. Send forour
descriptive folder. Address

The Armac Radio
Company,Agents,
1120 N.Ashland Ave.,
Chicago, Ill.

Manufactured by
THE RADIO SHOP
1120 N. Ashland Ave.,Chicago,1ll.
Long Beach, Cal; Sunnyvale Cal.

ECHOPHON E

Jtorage Battery Results at Dyy Cell Cost

Used with loop
or outdoor
aerial

$110%°

Without tubes
and batteries.

"-...-1 \vl-«
L)

/— Where Noted Experimenters Find
HARD-TO-GET PARTS

4-CIRCUIT TUNER WITH RESISTANCE COUPLED AMPLIFIER
Precision Cockaday Coil Set

Curdwell Variable Gondenser .0006 Mfd. .
Cardwell Variable Condenser (00035 Mfd. .
ﬁncumtuno Micrometer Control Dials,

Y. Mica Fixod Condenser .000256 Mfd
Amplex Gridenser
Bradleyleak .
Benjumen (Jlerntonc Socket
Amsco Dubl-Wunde”’ (,omb ation

Rheostat et
No. 1-A Ampeiitos with mountings’
Improved Double Circuit Jacks
Improved Single Circuit Jacks ...
Preciso A.-IF. Am,)lnqu Transformer 28
Bradleyohms No. 26, .
Electrad Cortified Grid Leaku. v
Electrad Certitied Grid Loak Mounting
N. Y Mica hxed Conde: 006 Mfd
Amasco Switch Lever. ..
lImproved Filament Bat
POPULAR RADIO PORTABLE RECEIVER
Marion Loop Antenna with Plug Attachments. ..
National Variable Vernivr Condensers
CRAIG TUNED RADIO FREQUENCY RECE
Parts for Craig Coupler and R. I, Trunslormer.
41-Plate Cardwell Condenser.
21-I'lute Cardwell Condenser.
11-Plate Cardwell Condenser..
COCKADAY DISTORTIONLESS AMP

1 Pr, Como Push and Pull Transformers
1 Amertran Transformer: ..
80 in. Lengths Celatsite Wire ...
Quinby Radio Frames

3 Guurnntnul Electric Soldering Iron
Special for Hadis Use
Amsco 26-Plate Vernier Condensers with Dials

POT e b 0RO
Chpihnoorome QoW g S

Craig Reflex Receiver
Write for Special Discounts on Complete Kits
Agents for
General Instrument f.ow Losn Condensers

Lopez Low Lous Tuners
will be

ORISON i

Electn(a' SUPPIY G,lnc hromplly

Retarl
New York City

T'ry u- on
any ra ho
parts you
Lave been
unaile o
secura.

C.0.D,
Mail
orders

Wholesale

x 15 East 40th Street

“Just Be Sure
It's a
Hammarlund”’

. Clock spring pig-tail

. Ball bearing rotor shaft

. Cut back plates for easy
tuning on low waves

. Strongest construction

. Losses too small to
measure

. Soldered brass plates

. Micrometer vernler

. Takes any size dial

HAMMARLUND
CONDENSER

Write for New and Interesting Folder

Patented

Ceb oK —

P S-S

HAMMARLUND MFG. CO.
424-438 W. 33rd Street New York

Canadian Representatives
RADIO LIMITED, Montreal, Que.

All apparatus advertised in this magasine has been lested and approved by PoruLAR RADIO LABORATORY
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STANDARD of

for audio

EXCELLENCE

amplification

AMERIRAN

TRADE MARK REG.U.S PAT.OFF.

for first stage of amplification, AmerTran AF-6
for second and higher stages, AmerTran AF-7

When you listen to a receiving set that reproduces
a clear, full, strong tone—the lower orchestral notes
as well as the higher register, with precise articula-
tion of the human voice, including the elusive sibi-
lants, the chances are 100 to 1 that the transformer
1s AMERTRAN.

Twenty-three vears’ experience is built into the
Amer TrAN—experience tunning hack to the prioneer
days when we built the large transmitting trans-
formers for the Marconi Company’s first commer-
cial transatlantic wireless communmcauon.

“Improve your set with an AmerTran’’

Price, either type, 87, at your ‘Dealer’s

American Transformer Company
Designers and builders of radio transformers for over 23 years
175 Emmet Street, Newark, N. J. '

All apparatus advertised in this magasine has been lested and approved by POPULAR RADIO LABORATORY
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ANNOUNCING the
Superadio Radio Frequency Amplifier Unit

One complete stage Non-oscillating Tuned Radio Fre-
quency Amplification using the new Superadio Type
X Transformer. No special spacing of coils or neu-
tralizing condensers required. Unit consists of new
Superadio low-loss straight line Condenser—Type X
Transformer—socket and 8 or 30 ohm Rheostat.

List
Type 1-RF Unit - - - - - - - - %850
Type 2-RF.U. - - - - - - - - 9.00

For last stage with grid-leak and condenser
Two Type 1-R.F. Units—One Type 2-R.F. Unit and two A. F,
Amplifier Units constitute a complete Non-oscillating Tuned
Radio Frequency Receiver, the equivalent of a five tube Neu-
trodyne Receiver.

“SUPERADIO” Audio Amplifier Unit

An unbeatable combination for faithful Audio Amplification.
One complete stage of Audio Amplification in one unit.
Transformer already wired. May be used in any set.
Transformer shell type ratio 4 to 1. Rheostat 6 or 30 ohms.
LIST PRICES
Type B for use without C ba‘tery - - - - $7.00
Type C for use with or without C battery - - - $7.00
Manufactured by
DeWITT - LaFRANCE COMPANY, Inc
54 WASHBURN AVENUE
CAMBRIDGE, MASSACHUSETTS

Concert Model Speaker

The Concert Model No. 80 is especially designed for reproduc-
ing the enormous volume received from high-powered Super-
Sets, without sacrificing the marvelous fidelity of tone and
clearness for which Trimm Quality Reproducers are justly
famous. An external adjustment, easily accessible, provides
instant control of tone and volume. $25

Trimm Headsets Proved Superior

Dr. Donald B. MacMillan, the noted Arctic explorer and
the Wm. Hale Thompson expedition which is setting out to
explore the un-mapped, far South Sea Islands, chose the
Trimm “‘Professional’”’ Headset after exhaustive tests proved

) . it to be the most sensitive available. The ‘“Professional’’ at
Professional  $7.50 and the “Dependable” at $5.00 are two headset values

Headset unequalled in Radio.

$7:59 Trimm Radio Manufacturing Co.

24 South Clinton Street Dept. B Chicago, Illinois

Member Radio Manufacturers” Association

s ~ ——

All apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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The UYltirmate 78441’0 /?ee@il)er

ONE DIAL -

THE BRANDOLA is the latest achieve-
ment in radio. In its simplicity of
control, purity of tone, volume, extreme
sensitivity and clear reception of distant
stations combined with its very accurate
logging, the “BRANDOLA” is far in
advance of any Radio receiver now
offered to the public.

OPERATION. As you will note in the
illustration the “BRANDOLA” has
but one dial to adjust—so simple, that
a child of six years can tune in local and
distant stations with the same ease and
confidence as its parents. It is very
selective in its operation—a simple
adjustment of the one dial and you may
choose between the many programs in
the air.

Yoaor

The “BRANDOLA” may be

SIX TUBES

TONE QUALITY. The newest and
most improved method of amplification
is employed exclusively in the construc-
tion of this wonderful receiver. By
the use of Resistance Amplification,
reception of music has been transferred
into the realms of higher musical expres-
sion.

LOGGING. The “BRANDOLA” logs
perfectly. When you listen in, note
the position of the dial, jot it down in
your log book for future reference.
Because of its simplicity of operation,
the number of stations you may listen
to in one evening is only limited by the
number you may choose to hear. The
slightest turn of the dial absolutely
eliminates one station and brings ir
another.

Any Dealer will be glad to dem-
c¢nstrate the “BRANDOLA

purchased at any first class for you—

Radio Store. If you cannot List Price . %125
obtain it, write us and we will West of Rockies 135
mail list of nearest dealers. Canada 165

maar

The J. F. Brandeis Corp.

39 Oxford St.

Newark, N. J.

119
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Paul Whiteman writes-

*The other night while my orchestra was broadcast-
ing from the Palais Roval, I slipped away to the near-
by apartment of a friend of mine who has a radio set.

“There, welling out from the
graceful throat of his Manhattan
Loud Speaker, poured the music
from my own orchestra. Such
clarity of tone, such faithfulness

belore experienced from a radio.
It was remarkable! As the dis-
tinct tones of each well-known
instrument came over the air, I
actually caught myself waving
my arm as if I were still con-
ducting back in the ballrosm.
Price$25 _ “The Manhattan Loud Speaker
is certainly a wonderful repro-
With ducing instrument. I am recom-
PacentPluig  mending it to all my friends.”
Mr.Whiteman's famous dance
orchesira records exclusively for
Victor.

M :ANHATTAN

Wie Loud Speaker
with (oncert Modulator”

““Makers of the famous Red Seal Dry Batteries,
Manhattan and Red Seal Radio Products’’

Manhattan Electrical Supply Co., Inc.
New York Chicago St. Louis San Francisco

AEDy

"Ggod Parts

SING BEL-TONE parts m Ma](e
d-

is like taking all .the
| guesswork out of radio.
Results are assured, each
part does what it is de-

signed to do. An uncon- || OOd
ditional guarantee
goes withevery BEL-TONE 4]
unit. Set i

BEL-TONE HEADLINERS

Bel-Tone Kit for Superdyne
Circuit, (Coupler and Plate
coil) ... ... ... ... $7

Bel-Tone Variocoupler. . .$5
Bel-Tone Variometer. .. $5
(All molded of Genuine Radion)
Bel-Tore Mounted Binding
Posts.. ... ... . .. . .. ... $1 |4
{ ASK YOUR DEALER OR WRITE US

Bel-Tone Radio Co. '\ ' '.:--‘;,o

Manufacrturers

161-167 Jamaica Ave., Bklvn.NY /S

of reproduction, I had never |

FREE TO READERS

Many PoruLar Rapio readers have
asked how they might secure a copy
of “How to Build Your Radio Re-
ceiver,” described on page 148 of the
advertising section. Readers who are
not subscribers should take advantage
of the present offer and secure it free
with a sixteen months’ subscription at
the regular rate of $4.00.  Subscribers
whose term expires within a few
months should place a sixteen months’
renewal at this time and secure the
Handbook free.

But until November 20, 1924, we will
send anyone a free copy of the Hand-
book who forwards $8.00 in payment
for two new sixteen months’ subscrip-
tions for PopurLar Rapio with Hand-

book free.

Fach new subscriber receives “How to Build
Your Radio Receiver” with his sixteen months’
subscription and you get a copy free for sending
these two orders.

Dept. 1111

POPULAR RADIO
627 West 43d St. New York City

All apparatus advertised in this magazine has been tested und 1pproved by POPULAR RADIO LABORATORY
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Pr;cess

Amp 11 fxer Unxt'
Price s86s

lLiow Loss Condenser-

ing 'T’ransformer'

oy

Amplr
, rice See .

General Radio Parts

Give Super-Reception

Selectivily, distance, clarily, and volume
are the qualities that constitute good
reception and are what you may ex-
pect from your set if you build with
GENERAL RADIO parts.

For over a decade GENERAL
RADIO Condensers have been the
universal favorites because of their low
losses and over-all efficiency.

Since 1917 GENERAL RADIO Am-
plifying transformers have been the
leaders—not only in an historical

sense but in undistorled amplification.

The type 300D is an amplifying
unit designed for the convenience of
amateur set builders. It combines
the advantages of an efficient trans-
former, rheostat, and socket. Com-
pactly assembled and ready for easy
installation.

Whatever your circuit—build with
GENERAL RADIO parts—for Super-
Reception.

Cambrldge

Ask Your Dealer or Write
for Our New Radio Catalog

www.americanradiohistorv.com
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Faithfully reproduces
and highest tone signals that come

2060 OHmg in on' y.our
receiving
set. Fully
guaranteed.
Regular

SUPER DX price $8.50.
SPE CIAL
Prones INTRO-

DUCTORY PRICE WITH COU-
PON, $4.50, including phone plug.

the lowest

ELMWOOD,

T'he Best in Rudio LEquipment

osoN Will Allow You $4.20

for Your Old Headset

Another Edson achievement—the creation of a

4000-Ohm Edson Super DX Phone—enables us to
make a most unusual offer.
SPECIAL OFFER: We will allow you $4.00 each on your old

headsets

regardless of age, make, or condition—to apply on the

purchase price of from one to four $8.50 Edson Super DX 4000-

Ohm Headsets.

YOU .SAVE $4.00 on each phone ordered by
using the Special EXCHANGE COUPON below, -
phones to a family at special introductory price.

Limit: four
Simply mark

your name and address plainly on the package containing your old

headsets and send re-
mittance by Money
Order or Registered
Mail, enclosing coupon
below. Act quickly;
quantity limited.
Dealers: Write for
our wonderful selling
plan.

EDSON RADIO SALES CO.

PROVIDENCE, R. I.

—————————

Special

_I

| EXCHANGE COUPON I

This coupon and your old head-
sets entitle you to an allowance
of $4.00 each on from one to four
4000-Ohm Super DX Phones,
valued at $8.50 each. -You pay
only $4.50 for each “phone
ordered. (PR-12)

OI.ESAI.E RADIO
VICE COMPANY

9 Chuech St N.Y.C.

Latest Cockaday four circuit tuner five tube im-
proved set with RESISTANCE COUPLED AMPLIFIER.
5 . .
Mr. Cockaday’s latest radio achievement. Al parts
Cockaday four circuit tuner five tube improved set 3
with PUSH PULL AMPLIFIER. Al parts EXACTLY exactly as specified by Mr. Cockaday.
as specified by Mr. Cockaday. Llst of Parts:
List of Parts: 1 Cockaday Precision or Gen-Win coil . . ..... $5.50
1 Cockaday improved coil $5.50 1 Cardwell 21 pl. .0005 mfd. condenser.. ... .. 5.00
2 Amsco 26 plate ver condensers 9.00 1 Cardwell 17 pl. .00035 mfd. condenser 4.76
2 Amplex gridensers 2.50 2 Accuratune micrometer control dials . . 7.00
1 Bradleyleak 1.85 1 N. Y. mica fixed condenser 00025 ... . . . . .40
6 Melco sockets . 3.76 1 Amplex Gridenser 'n 1.26
1 Amsco 6 ohm rheostat 1.00 5 Benjamin clearetone sockets 5.00
3 Amsco 20 ohm rheostats 3.78 1 Amsco Dubl-Wunder comb. pot-rheo 2.25
1 Pacent single jack .50 4 Amperites No. 1-a 4.40
2 Pacent double jacks 1.20 3 Improved double circuit Jacks . 3.00
2 Amertran transformers 14.00 1 Improved single circuit jack .70
1 Set of Como Push Pull transformers 12.50 1 Precise audio frequency transformer 5.00
2 Switch levers .50 9 N. Y. mica fixed condensers .005. . ... .. ..... 6.75
5 Points & stops .20 1 Amsco switch lever. : GE G 26
1 Dubilier .0005 .35 9 Switch points and 2stops. . . ... ... .. ...... .20
1 Dubilier .00025 fixed cond. with chps. .45 1 Improved filament battery switch 1.00
1 Durham variable grid leak 75 1 7 x 24 drilled panel 3.50
3 Lavite resistances 48,000 ohms 3.75 3 Electrad certified grid Ieaks ' meg ...... 1.50
1 Amsco 400 ohm potentiometer 1.50 3 Electrad grid leak hoiders. ... ... . ... ... . .. .75
1 7 x 24 drilled panel 2.50 3 Bradleyohms. . ... .. ... ... ... ... . ... 6.00
1 3x2'y sub panel .25 1 Bradleyleak. .. . ... ... .. 1.85
1 1x12 sub panel .25 3 Subpanels. .. . .50
1 7x24 sub base .. .75 1 Base board : i  Plireotls fe s .15
1 Set of Blueprints 1.10 8 Binding posts. . .80
2 Binding posts .60 1 Set of blueprints, bus wnre. etc 1.76
Total $68.50 Total $69.85

FREE

Send M. O. or Pay the Postman

4 Genuine U. V. 201A R. C. A, Tubes with
every Kit Order Received until

Dec. 20th FREE

Send this Coupon with your Order

Postage Paid on Orders above $5.00
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8- oy o Pleasant Home Study

- N During the next few months you can,
: by devoting a few hours each week in
, pleasant home study, qualify yourself to get into
the biggest paying field of all time. My practical,
understandable course of instruction enables you
to be a Master of the Air. Every problem in radio

becomes an open book to you. Be a Master of the
Air and you will be @ master of your future.

$3,000 to $10,000

i i AT NS A Year as a Radio Expert

15,000 ships, hundreds and hundreds of Radio stations, with new ones springing
up every day, are all keenly competing for the services of the radio-trained man. So enormousis the
call for the radio expert that the man who knows his business in this field is in a position to command
the size of his salary. On land or sea, in Government or private service, there are boundless fine
paying opportunities for the man who understands radio problems and how to solve them.

R ADIO Knowledge

. 2

N

\.> /\\\“

‘: ;:=a’ o
_§:.;(‘
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Il
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where

is Power
- And Power is Cash

I show you how to construct, install, operate, repair and sell radio equipment.
Instead of being a spectator in this big game with big stakes, you become an
active player. I qualify you to handle every branch of radio. There is nothing
theoretical or practical that is not presented to you in complete, concise
form. You are standing face to face with the greatest money-making chance
ever presented to you. Will you turn your back on it or will you decide now,
once for all, that you will get your share of the millions being divided among
radio-trained men? Right in yourown neighborhood youcanmake easy profits,
Neighbors and friends will gladly give orders for sets and pay for advice on radio problems,

TN T, == 1000 Mile
i ‘ . Radio Outfit

This set, when completed, has a range of over
a thousand miles. I give it free with my course.
|| [give you practical training by having you work

| on this set. The knowledge you gain is not mere book
knowledgebut isusable, practical experience. When you
have finished my course, you can sell this set at a price
that will more than pay the cost of the course,

QUICK PRACTICAL TRAINING y===mMAIL COUPON ==

i

A.G.MOHAUPT, B.A.,M.S.

Head of tho Radio Association of
America. Gradunte Electrical En-
gineer, University of Wiaconsin.
Former Radio Instructor for U.S.
Government. Author of ' ‘Practice
and Theory of Modern Radio.’’
I give my personal attention
to every student taking my
course. Yourindividual prob-
lems and questions are an-
swered by myse!f. [work with
you at every stage of the
eourse, guiding you,directing
you to your goal to be a Radio
Eongineer in the big pay class,
My course prepares you to
successfullypass Gov’t exam-
inationforOperator'sLicense,

—)

Everything in my course is clearly and simply
stated so that you can easily understand every
point I bring out. No previous experience or ed-

ucation is required. I give you fundamental and
practical trainingin every angle of radio. Thereisnotime
to lose. Now isthe best time to pass the other fellow by.
Mail coupontoday and get full information on my course,
also details of the thousand mile set that I give free.

A. G. MOHAUPT, Radio Engineer
RADIO ASSOCIATION OF AMERICA
4513 Ravenswood Ave., Dept. 510, Chicago, Ilil.

A. G. MOHAUPT, Radio Engineer,
Radio Association of America,

4513 Ravenswood Ave., Dept. 510, Chicago
Please send me details of your Home Study Course—
also your Free “Radio Facts” and information on how
I can get a FREE 1,000 mile Radio Set.

NaAmME « v et eoeeten e ntonee smvsenoennisnns beaas I

Address. ..o vvimveeiv .. o Wy ae s
I Citys . B o 508 oo e 0% o TG o e s State. . ........ l
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124 The Best in Radio Equipment -
““Take No Chances—Use Como’’ |
A 35533 aaaRassonssceEececeeccecec el COMO DUP LEX
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A Five Tube Tuned Radio
Frequency Set that is unsur-
passcd when it comes to real
long  distance  reception.
Brings in e¢ven those stations
furthest away with pleasing
tone quahity and volume.

PADRE IR IS
et O RN

[he Llecrrola is highly effi-
cient—no neutralizing con-
densers or loss producing
potentiometers  to cause
trouble. Tt is non-oscillating
non-radiating,
Operating cost is cxtremely
low. Only 5 milliamperes of

plate current and 3 volts nla-
ment potential required.

Price $125

Ask yowr dealer or write to us for
interesting literature.

The American Specialty Co., Inc.
Bridgeport, Conn.

“The, Golden
Rule Receiver.”

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
Post: *"Actual Tests show 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 selected as
most satisfactory.”’
C. White, Radio World: “COMO DUPLEX" is infi-
nitely superior — most other push pull transformers
scem to be ordinary transformers with a center tap
brought out as a makeshift.”
E. P. Gordon, Open Road: *'A system of audic-ampli-
fication which 13 becoming increasingly popular. ltsuse
will give surprising results in both quality and volume,
and is thoroughly recommended by this department.”

NEED WE SAY MORE?

CCMO APPARATUS COMPANY
446 Tremont St. Boston, Mass.
For Sale at Leading Dealers

Make Yor Own
LOUDSPEAKER!

gRING your radio set up to the minute!
Simply attach this little device to your
phonograph in place of the sound box, and
vou've a loudspeaker of wonderfully clear,
mellow, natural tone that will make all the
other boys envy you. Only $7.50 gives you
the N & K Imported Phono Unit, made in Europe
by the muakers of famous N & K Imported phones
and N & K Imported Loudspeaker. Instantly
attached to any standard phonograph. No .screws
necessary.  Radio dealers allow respousible custo-
mers to try it in their homes frce fcr five days.
Ask your dealer. If he is not yet supplied, write us.
TH. GOLDSCHMIDT CORPORATION

Dept. Prx, 15 William St., New York
41 Common St., Montreal, P. Q.

Nk

Imported

PHONO-UNIT

Descriptive Folder Free on Request

All ap[;lratus advertised in this magazine has been tested and approved by POPULAR RaD10 LABORATORY
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CISEMANN

EQUIPMENT

ELECTR.IC.AL

The Measure of True Worth

SPECIFICATIONS

Circuir: Two stages of tuned radio
frequency amplificacion, detcctor ard
two stages of audio frequency amplifi-
cation. Non-oscillating.

Tubes: Five in all. Jacks rrovided for
cither five or four tube operation.
Bartteries: Eicher storage or dry cells.
Cables: Complere set supplied for «A*
and “B"* batreries.

Waee lengths: 200 to 600 meters, with
uniform efficicncy of receprion,

Asrial: 75 to 125 fect, single wire.
Papel:  Alumioum, with artractive
crystal black finish. A perfect body
capacity shield.-

Dials: Sunken design.  Shaped to fir
the hand and permic a natral posi-
tion in tuning.

Rheosrars: Adequate resistance for all
standard base commercial tubes.
Condensers: Single bearing, low leakage
losses,

Sockers: Suspended on cushion springs
which absorb vibracions,

Cabines: Mahogany, with distinctive
lines and high finish. Ample space
provided for ““B** batterics.

EFFICIENT performance, attractive appearance and
moderate price are the three basic elements that com-
prise value in a receiving sct, as in any ocher arcicle. Trick
names and catch phrases, used to designate circuits, mean
little and often confuse the buyver. All three essentials are
combined in the Type 6-D Receiver.

Performance: Extraordinary selectivity widens the choice
of programs. In close proximity to powerful stations, the
sharpness of tuning is marked. Far distant points are re-
ceived with unusual clarity and volume. Tuning is very
simple. The three dials are closely matched art all wave
lengths, and settings are casily memorized.

Appearance: The substantial mahogany cabinet, wich
distinctive lines and high finish, is a fitcting addition to
the living room or library. The symmetrical panel layout
and interior construction bear the imprint of advanced
thought and skilled workmanship.

Price: $125.00, without tubes and bacteries, creates a new
standard of value.

el

DETR.O1 T O

EISEMANN - MAGNETO - CORPORATION
General Offices: 165 Broadway ,

JAN FRRANCISCO -

New York

CHICAGO

All apparatus advertised in this magazine has been tested and approved by PorULAR RADIO LABORATORY
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The cAdventures of

2 S 8 I SN

The World Flyers
\Carn‘ed Burgess

Standard Equip-
ment of United
States Submazrines

They’re in the
ireless Room
of the Leviathan

T U.sU. Photes

Remarkable are the adventures of
Burgess Radio Batteries. And where
there’s danger—upon, above, or be-
low the earth, sky and sea, will be
found Burgess Batteries—laboratory
products.

“ASK ANY RADIO ENGINEER’’

Write to 165 Burgess Engineering
Building, Madison, Wisconsin,,
for the Burgess Radio Compass.
It is amusing, unusual and useful.

BURGESS BATTERY COMPANY
Engineers DRY BATTERIES Manufacturers
Flashiight - Radio - Ignition - Telephone
General Sales Office: Harris Trast Bldg., Chicago
Laboratories and Works: Madison, Wisc.

in Canada: Niagara Fails and Winnipeg

i

w [0
. 4

The Best in Radio Equipment

|

Registered U. S, Patent Office.

SHIELDED!
» &

The new Supertran Audio-Frequency
Transformer is completely shielded—
absolute protection against damage
to the coil while mounting. Can be
used with any amplifying tube with
excellent results. Brings out the
deep bass notes of the piano and the
high, shrill treble of the violin far
better than any other audio trans-
former.

Price $6.00

Distributed by

Wetmore-Savage Co., Boston
The Beckley-Ralston Co., Chicago
Coast Radio Supply Co., San Francisco
Excel-all Radio Co., Bloomfield, N. J.
Radio, Limited, Montreal, Can.

Manufactured by

FORD MICA CO., Inc.
33 East 8th St. New York

(Rosin-Core}

If your dealer cannot supply you
send us 25c in postage

CHICAGO SOLDER COMPANY.
CHICAGO. U.'S. A.

KESTER Radio SOLDER

(Rosin-Core}-

If your dealer cannot supply you
send us 25c in postage - *

'CHICAGO SOLDER COMPANY
; CHICAGO, U. S. A.

[KESTER Radio SOLDER

Al a ppar[zlus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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DeRoy
ap

Phugifosmer

Manufuctured Under License Agreement

The NEW Easy Way to Build
and Re-build Radio Sets.

NE UNIT—the De Roy Phusiformer—
instead of condensers, couplers, radio
frequency transformers and variometers

requiring involved wiring and complicated
tuning. Increasing the power of your sel, or
changing your hookup is simply a matter of
adding more De Roy Phusiformer Unils to the
circuit. The De Roy Phusiformer consists of
a telescoping -series of coils lying in a non-
inductive field. Far more sensitive than the
instruments it displaces—bringing in programs
from great distances surprisingly clear and
loud. Selects with a.positiveness. Permits
“logging” of stations. Absolutely NO distor-

tion, re-radiation or oscillation'
PRICE, C lele.
wilth Bakel;)lzl?);’a? $9.00 Gl
How to Buy De Roy “No-Los”
PHUSIFORMERS

This new radio unit is so revolulionary, and the demand already so
greal, that we naturally have not been able to supply all radio
Therefore, do not give up the idea simply because you can-
Just send us your money-order, and we will fill
Be sure to mention vour dealer’s name.  Satisfac-

W

il

!

I,-'d

My

dealers.
not buy it locally.
your order direct.
tion guaranteed.
Write for Literature mentioning the name of your dealer

Watch for Announcement of the New
De Roy ““No-Los’’ Phusiformer Receiver

If your dealer doesn’t carry the De Roy Phusiformers, send
Nine Dollars direct.

De Roy Radio Corporation

Newark, N. J.

280-286 Plane Street

All apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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The Best in Radio Equipment

1000080000 RAAEANISAAALAATARRARANRAREH I SN
P

Cannon-Bll eadset

$3.50

Cannon-Ball is the Headset that is giving
radio enthusiasts the service they desire.
It is made by Camco craftsmen who have
becn making headsets for over eight years
—craftsmen who specialize on headsers
and loud speakers.

I'xamine Cannon-Ball. The careful work-
manship and beautiful finish of the entire
set will impress you. Slip the phones on
your ecars. Comfortable? You bet—
weighs only ten ounces complete with
headband and cord. And when you
attach Cannon-Ball to your radio set, the
clearness of the reproduction of all tones
will please you. “Radio as you like it,”
will be your comment when you invite a
friend to “listen in.”

We know that radio enthusiasts are recommending
Cannon-Ball Headsets to their friends. To us it
means larger production. And to you it means a
quality headset at a fair price.

Like other folks, you’ll invest vour moncy wisely—
Camco Cannon-Ball, $3.50; Camco Grand, £4.75,

- CAMCO

Loud Speaker

$9.50

Truly a friend of the
family. Horn, one picce
brown molded fibre;
Base, ornamental cast-
ing finished with black
checked wvarnish, ¢n-
closed bottom, soft
rubber feet; Height, 22
inches: Bell. 10 inches
in diameter; Cord,
black mercerized cot-
ton, S feet long. Com-
plete with a Camco
ermanent adjustment
f,oud Speaker unit. A
quality speaker at a
fair price—$9.50. West
of Rockies, $10.50.

DEALERS: Ask your jobber about Camco

products or write for complete details.

All Camco products are backed by a lib-
eral, money-back guarantee.

CANNON & MILLER CO., Inc.

SPRINGWATER, N. Y.
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A Transformer
of Rare Achievement

The Kelford audio transformer is an instru-
ment of rare achievement. It brings out
every word or musical note broadcasted—
no matter how high or low—or how distant
the station may be—as clearly and distinetly
as when transmitted through the Miecro-
phone. Not a bit of distortion, howling, or
squealing, so prevalent in other transformers.

Write for complete Literature on our entire
line of quality radio ap paratus. Also prices.

The American Specialty Co.
Holland Ave.

Bridgeport, Conn.

AL L L T L T LI T T L I T T TIT LT A)

This Money Saving Offer
Limited to Twenty Days

NTIL November 10, 1924, we will accept $4.70 as
l l payment in full for two one vear subscriptions for

PopurLar Rabio. The primary object of this very
low price is to sccure new subseribers for PorurLar Rapio,
We have in the past discovered that our old readers are,
as well, loyal friends, and to permit them to take advantage
of this money-saving opportunity, wec viill accept one
renewal order and one new subscription tor $4.70. The
renewal will, of course, be entered as an extension of the
present subscription while the new order may begin with
any issue desired.
The cash saving is obvious. Tt will also be apparent that
any subscriptions on this basis will not include premiums
or other inducements. And inasmuch as the time limit
will be strictly observed, we cannot too strongly urge vou
to forward your order and remittance promptly.

POPULAR RADIO, Dept. 117, 627 W. 434 St,, N. Y. City

All apparatus advertised in this magazine has been lesied and approved by PoPULAR RADIO LABORATORY
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Insist on the Gold Seal
HOMCHARGER
$18.50 at your dealey
(én Canada $26)

GUARANTEED

14
Gold Seal
HOMCHARGER

. : . Features
You needn’t have “battery | . ... .o

99
trouble 2—Efficient; costs about 5c¢

to charge the average bat-
WO things will make your enjoyment of radio free fery, mich loss than bulb
from battery trouble. First, any good storage bat-

tery. Second that excellent, simple, automatic charger L S e

—the new silent Gold Seal Homcharger.

4—Tapers charge; cannot in-
jure the battery.

5—Clean; no bulbs to break,

s no liquids to spill or pro-
. duce fumes.

UNGUALIFIEDLY

CLARANTEED

G—Depen(lal}le; adjusted and
. . .. . scaled at factory.
Such a combination means mini-  in mahogany-red and gold. It

mum care and maximum results, has rubber feet and so eannot mar 7—Lasts forevir: t}on]’yr one
. . Ve novin f ng-
with no trouble at all. Then you polished floors, tables or cabinets. Sten contaet. which can be

can use your set all you want. If Safe—approved by the Fire In- replaced at 31 after many

the battery becomes weak right surance Underwriters. Can’t in- thousands of hours of use.

in the middle of a program, screw  jure anything. 8—Fool-proof; charges auto-

the Homcharger plug in any lamp- When buying a set, get storage B T

socket, snap two spring clips over  battery tubes. They give most I e

the battery terminals, and goright  volume, and in many cases better ‘ )

on listening at full power. Leave results in distance too. Make S s

the Homcharger connected over- sure the battery you buy is No danger of shock or

night, and in the morning the charged, then you can listen in for fire.

battery is charged again. a week to 2 month before you buy 10— Beautiful; sturdy metal

Everybody saysthisisthe hand- your Gold Seal Homcharger. i L
somest charger ever seen. The Price only $18.50 complete; $26 in amyrec anc golc.

Gold Seal Homcharger is finished Canada. Absolutely guaranteed. 11—Universal; made in types
FREE! Ask your dealer or send direct for our ?;tigg a\x'll()lltﬁﬁ‘%sctocfurax};gz-.
interesting free booklet, ‘‘“The Secret of Distance Charges all radio “A” and
and Volume in Radio,”’ containing valuable in- "B batteries, and auto-

formation on this subject and fully describing mobile batteries.

the GOLD SEAL HOMCHARGER.

12—Quiet; its faint hum can-

Insist on the Gold Seal Homcharger—ask your dealer. S LB RGeS Lo
13— lifiedl 1.
The AUTOMATIC ELECTRICAL DEVICES CO. Unaualifiedly guarantec
Under the same management as the Kodel Mfg. Co. 14—Popular price—sold every-
132 W. Third Street Cincinnati, Ohio gzg;%a f%gﬁ 31(83'0533 ]etlen
Largest Manufacturers of Vibrating Rectifiers in the World no extras to buy. plete

All apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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it o
Guglielmo Marconi, as he appears today.
Signor Marconi is Honorary Chairman
of the Radio Institute of America

Success forYou

—in RADIO

The big men in radio today started —
almost all of them — as radio opera-
tors. Very many of them are gradu-
ates of the Radio Institute (or Marconi
Institute, as it was formerly called).

The demand for trained radio men
today is too great to fill. Beginners
are needed—and positions are open
all the way up the ladder to the top.
Train now. Radio is swiftly growing.
And the opportunities grow with it.

Study at home

You can start now — at home — from
the very beginnings of electricity—
with the same guidance and instruc.
tion that has built the reputation of
the Radio Institute. In a few
months you can be fitted for your
Government operator’s license—and
your first job.

The Radio Institute is under the
auspices of the Radio Corporation of
America, which places more men in
radio than any other organization in
the world —and gives preference to
our graduates. Your opportunity is
limited only by your ability.

§
Radio Institute of America

(Formerly Marconi Institute)
Established 1909

322A Broadway, New York City

Indicate by a cross X the course you are interested in s

....................................

Radio Institute of America,
322A Broadway, New York.

'
:
:
H
H
Please send me full information about radio oppor- E
H
H
1]
H

tunities today, and your Complete Radio Course.

cesmsEeEsSesPisehsvesannnanun

| - Positive

_ contact
~always
maintained

Nt e

The tension slot is the reason
—a feature found only in Poly
Plug. Permits the phone cords
to be pulled and jarred without
disturbing the contact a bit.
The plug you have been waiting
for. It's genuine Bakelite, too.

At your dealers other- 75c

wise send purchase
price direct for plug “Worth It"
Polymet Mfg. Corp.

74 Lafayette St. New York

SN S AN\ A

)
g
Z
¢
H
’
:
;
;
4
7
7
A
!

oy o each in any value
Ry from Y4 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 eonditions. Will not
deteriorate. Clamped between solid knurled
ferrules assuring rigid construction and
firm contact at all times.

At your dealer’s, otherwise send purchase
price and you will be supplied postpaid.
Chas. Freshman Co., Inc., 106-7th Ave., N. Y.

AVAVAVAVAVAVAVAVAVAVAVAVAVAVA\

AVAVAVAVAVAVAVAVAVAVAVAVAN.

FAHNESTOCK CLIPS

“‘Popular Wherever Radio Is Used”’
14 Sizes in Beautiful Display Case.

Dealers write for big money-
making proposition.

FAHNESTOCK ELECTRIC CO.
Long Island City, L. I.

AUl appuratus advertised in this magasine has been tested and approved by POPULAR RaDIO LABORATORY
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Adopted by Leading Manufacturers

Manufacturers

who desire to build quality
into their products and who
insist on speed and economy
in their plants should write
our nearcst office for com-
lete information on
paulding Bakelite-Duresto.

Factory: Tonawanda, N. Y.

Sales Offices: arehouses

484 Broome St, N. Y. C.

659 W. Lake St., Chicago.

141 N. Fourth St., Phila.
15 Elkins St., Boston.

310 E. Fourth Street, Los
Angeles.

171 Second Street, San
¥Francisco.

509 First Nat’l Bank Bldg.,
Milwaukee.

‘I‘HE unqualified endorsement of these leading radio
manufacturers is in itself the greatest recommendation
of Spaulding Bakelite-Duresto quality.

These men know bakelite. They know quality depends
solely upon manufacture. They know by actual experi-
ence that Spaulding Bakelite-Duresto panels possess high
dielectric properties and great strength; that it dnlls,
saws, engraves without chipping; that it will not warp;
that it retains an everlasting lustre.

For efficiency and lasting beauty, you should use Bakelite-Duresto.

Your dealer can furnish standard sizes, individually packed, special
sizes to order. Look for Bakelite-Durestc panels on the sets you buy.

Write nearest office for descriptive circular
SPAULDING FIBRE COMPANY, Inc., TONAWANDA, N. Y.

BAKELITE-DURESTO

FPanels-Sheets -Tubes & Rods

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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PYREX_J/[-Weather Insulators UTILITY SUPPLY COMPANY

k a/ Using leaky antenna in-

/{\f”' sulators to collect radio
=35 ~

encrgy is like using a sieve

¢\ ) g to collect rain water,
%
s |

/ From Factory to User

\ ¢ ’ High Grade Radio Cabinets, sturdy bullt and fine looking, Bu'lg
\z N YOu Can t Get from select genuine black walnut or birch. FElegantly finished,
¥ 5 N . A 'l‘ops'on %‘l/l (lzal)inv(slliim,;cd.1 ¥ronts o‘r cablnet? are rg?beted todtalllxg
, panel, alnut cablnets have continuous plano nges an
/ Dlstance vv lth holders. Birch cabinets have regular hinges. (No 1ld holders.)
ﬁ v lWztin!ut calz)ine(s Iiniis‘hed In Fr((*ix)ch \}vulnutt.i ll‘lrf}:l(;abilillets ﬂnlgheg
! k 1 n Adam brown mahogany, anels not included. oney back
Yidas if not satisfled.
A Leaky Insulators! Doy iy 8
For Birch Black Black
FE R T Tl T3 S [T
YREX is th.c ideal matcrm! tor broad- 6% o 7 23 N o
cast reception antenna insulators. s o 30 50 SH
. . 12 9 2.80 .50 6.50
It has a continuous uniform scructure that %;12 g gég g.gg 2'28
5, , a7 C S 1n. x 18 3 5 0 .
docs. not rely on a glazed surface for its in Ay i S350 ol el
sulating propertics. 7x24 7 4.10 7.25 8.00
7x26 7 4.75 7.80 8.50
PYREX has a super-smooth surface to pre- Zl:g; & g.(z)g S.gg 1%'88
vent the collection of sogf)t }and du?t, and to 7,"32 1(!’;' g_gg 18'_29 %(1):88
2 a1 as - y C X 9 | .25 .
allow rain to wash them oft thoroughly. It does A s Y B 19-99
not absorb water, nor retain any surface moisture. 7x27 10° 6.50 10.75 11.50
. 7 x 28 10° 6.75 11.50 12.00
PYREX Antenna Insulators have an excep- 7x 30 10’ 7.00 12.00 12.50
tionallg' low phase zu_ul{lle diﬁ;-r]ence, which does §§;¥ lé. E:é’g 1(175:§§ 1;'_;;)’8
1ge apprecrably 'ith arious  wave X 10° .25
[Sugths, T TR G fatiofi: mave EEAE S & B & I
3 . X N . .
. 12 x 21 10° 4.75 9.50 10.50
The United States Navy, Coast Guard, and other Mounting Boards all sizes [n stock.
Government Departments use PYREX for the F. O. B., Milwaukee, Wis.
insulation of antennae Gt Ui Benn o Conmblete line sont on request.
» ¥ al ; 3 3y & 3
Insi PYREX Broadcast Antenna T \ Our Monarch cabinets are the best obtalnable,
nSlSt.On rod. L_dst - ntenna nsu, d- UTILITY SUPPLY COMPANY
tOrs to msure your set gving (ts best resuits. 439-443 27th Street, Milwaukee, Wis.
Retail at 45¢. — —
Inguiries from jobbers invited E bi‘ h' N S d d
quiries from stablishing a New Standard !

CORNING GLASS WORKS

Didustrial Division
CORNING - - - NEW YORK

The New and Improved

“READ’EM”’
BINDING
POSTS

““The Knobs Can't
Come OfF’’

NEW MARKINGS

eedr)
I iy

“//*’y,  FULFILL EVERY
) o DEMAND
2 .. The Utmost in
Qualityand Appear-

ance at the Lowest

Price
15c.

At Your Dealers or
sent Postpaid.

THE MARSHALL-GERKEN CO.
Toledo, Ohio

Al apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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It is no trouble at all for a person
in Dallas, Texas, to pick up either
Seattle or Cuba with a Mu-Rad
MA-20! Mr. K. H. Wiggett in
Sherbrooke, Quebec, got Los Ange-
les “and heard them perfectly.”

The amazing thing is. the Mu-Rad
MA-20 does this without any bat-
teries.  Just hook it up to your
electric light socket and you are
in touch with the continent.

The Mu-Rad is so easy tooperate!

Turn your switch
| and get Cuba or Seattle

It will select stations with such
rare delicacy that even a person
with no knowledge of radio what-
ever may get any desired program
thatis in the air quickly and easily.

As for tone quality, the Mu-Rad
must be heard to be believed.
Get prepared for the Chrisrmas
programs. Write for hrerature
on Mu-Rad Receivers and proof
of the amazing results owners get.

Address Dept. B.

M U-

2

Asbury Par

LABORATORIES, INC.
K, New Jersey

All apparatus advertised in this magazine has b
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R.G.WHEELAN

Mellow Light
Beautiful Music

Amazing Radialamp
a Perfect Loud Speaker

6¢ HHERI does all the beautiful music come

from,” vour friends will ask, never sus-
pecting the magnificent lamp on the table. The
beautiful parchment shade thru which streams a
mellow golden light is in reality the most perfect Radio
Loud Speaker yet produced. There is no metallic harsh-
ness—the tone is clirified by the heat from the electric
lights and amplified by the parchment. The result
is the most flawless reproduction of ‘voice and instru-
ment yet achieved. You can attach the wonderful
new Radialamp to any socket as a light—to any
radio set as a loud speaker. It doesn't even need to
be in the same room with the radio set—you can put
the Radialamp anywhere in the house and connect
it to your receiving set by a long wire. Step into
the nearest dealer today and sece this remarkable
lamp-—but if he hasn’'t one-—you can get full informa-
tion by mailing this coupon.

RADIOLAMP CO.

Dept. 311 334 Fifth Ave., New York

Radiolamp Co., Dept. 311, 334 Fifth Ave.,'New York

I Please send me at once complete information about RADIA-
LAMP loud speaker. |
I INATN & T 3 imA0Te Srn L ¥ § 65 3 a0 o w0 08 1w i bl b e |
I AAAGeSS: 33 . sfsrrem s a DL 46 bt s m aE LRl o ®E Hxkmosse- a4 I
| ] |
City . State ¢ e il g e
b e i o e it s M s o e ]

LOUD SPEAKER

(Mfd. under U. S. Pats. No. 1,185,987, 1,272,843. Other patents pending.)

R[.\D IALAM P

Premier "CROFOOT"
Vario

Condenser
“Look for the

Condenser
i . with the
- Red Stripe”

1to 74 Tuning Ratio!

So great a ratio In a standard variable condenser isno aceident. It
is the result of careful engineering, radically difierent design and
painstaking manufacture.

These facts are convincing evidence of superiority. “CROFOOT"
hag the lowest minimum capacity yvet attained, therefore the
greatest tuning ratio and widest tuning range. Ixtremely low
phase angle loss, low insulation leakage and low skin resistance.
Made entirely from brass and hard rubber, semi-straight line con-
stuction. All piates soldered. Grounded rotor. Lacquered rotor
and stator plates. One hole mourting.

Min. Capacity Max. Capacity Tuning Ratio List Price
.000005 M. F. 0001 M. F. 1to19 $2.75
.000006 M. F. .00025 N I, 1 to 42 3.25
(00007 M. F, .00035 M. F. 1 to 53 3.50
000007 M. F, 0005 M. F. 1to74 3.75

Complete with ““E-Z-Toon’’ Vernier Dial 75 cents additional

“ Write for Free Bulletin No. 94 showlng complete line of Premler

Quality Radio Parts. Ask your dealer If he hus Premier free hook
ups. I not, send his name and receive a set free.

Premier Blertris Lompany

3807 RAVENSWOOD AVE., CHICAGO

MAKERS OF

PREMIER

Quality Radio Parts

[t lists and illustrates
absolutely dependable, guar-
anteed sets and parts. Give your
customers what they want—when
they want it; but buy it so that
you can make a good profit,
We're supplying hundreds of radio
dealers satisfactorily every day.
Write for catalog and discounts
shect.  You'll be astonished
at the prices quoted.

Ask for catalog No. ¢

All apparatus advertised in this magazine has been tested and approved by PoPULAR RapiO LABORATORY
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An even better “A” battery
and at a much lower price

F you are one of the thousands who have come
to rely on the famous six-volt Exide “A”
Battery, you will not recognize the new one when
you first see it—but you will know it when you
hook it up to your set, for it has the same old
rugged power, the same constant efficiency, and
the same long life.

You will say of this new battery: ‘“ Handsome is
and handsome does.”” The composition case (in-
cluding handles) is moulded in one piece. Beauti-
fully stippled and finished in glossy black, it is an
ornament to any room.

Broad inter-cell connectors fit close to the top
of the battery. Offset terminal posts make it very
easy to hook up. Filling plugs require but a quar-
ter turn to remove. This new Exide is made in five
sizes—>50, 75.100, 125, 150 ampere hour capacity.

A complete line of radio batteries

If you use low-voltage tubes you have your choice
of those sturdy midgets, the Exide two- and four-
volt ‘““A’ batteries, weighing but five and six
pounds respectively.

In addition to the compact 24-volt Exide rubber
case “B”’ battery of 4000 milliampere hour capac-
ity there is the new Exide for those who desire visi-
bility as well as capacity. This ‘“B” battery is
assembled in glass jars and is made in 24 and 48
volt size. Larger plates and greater space for the
electrolyte give a capacity of 6000 milliampere
hours.

T Prices Exide Radio Batteries ]
Battery Capaci Voltage Price F.O.B. Battery Capacity Voltage Price F.O.B.
i Philadelphia Philadelphia
3-LXL-5 50 A.H. 6 $14.60 1-KZR-5 24 AH. 2 $ 5.40
3-LXL-7 75 AH. 6 16.92 2-KZR-3 12 A.H. 4 7.30
3-LXL-9 100 A.H. 6 19.1 12-RB-2 4000 M.AH. 24 10.00
3-LXL-11 125 A.-H 6 22.10 12-LR-2 6000 M.A.H. 24 12.00
3.LXL-13 150 A.H. 6 25.00 24-LR-2 6000 M.A.H. 48 23.30
L Exide Rectifier $2.00 el

#
'i. g
g
;
i
-

The new Exide six-volt “A’’ Baitery in one-piece case.
Price, $14.60 up, f. 0. b. Philadelphia

The Exide Rectifier enables you to recharge
your ‘“B’’ battery from your house current at a
cost that is insignificant.

Ask to see the Exide line at any Exide Service
Station or Radio Dealer.

For better radio reception use storage batteries

Ex10¢

RADIO BATTERIES
THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

In Canada, Exide Batteries of Canada, Limited, 153 Dufferin Street, Toronto

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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e Powterful Veutrodyne * |

The Garod V

#=—ugs Genuine mahogany
highly finished cabiner
graceful 159 sloped genuine mahogany panel—
~carved feet, five-inch dials—double reading
Weston volt-meter—s tube model. Size 34%" long
—13%" deep—1134" high. £#195.00

Hereitis in the New Garod line

Power—to produce great volume.
Power—to bring in distant stations.
Power—to work through local stations.

Power—to moderate or intensify
volume.

Power—to render the original quality
of tone transmitted.

Power—to select programs.

Power—to get the best out of the
program.

The Garod Georgian

Rich brown burled wal-
nut, with door-panel
borders of inlaid ebony
and holly~—35 tube model
—built-in loud speaker
— battery compartments
and accessory drawer.
Will grace the finest
drawing room = provide
the best in radio recep-
tion. Size 352" long —
16%" deep — 42 V2" high.

$400.00

The Garod RAF

The receiver that made

GAROD famous. Added
mechanical improve-
ments — 4. tube model — l

with which you are fa-

miliar. Size 195" long

—7 %" deep — 10" high 2 §

$135.00

cAttractive Territorial Concessions
Open to-Responsible Selling
Organizations

THE GAROD CORP.
120 Pacific Street Newark, N. |J.

!

|
|

!
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UNCLE \§“ ranme COIL
YA

Mr. L. E. Browne, writing in
the New York Sun Radio
Section of August 3ch, re-
garding the reception of
Broadcasting from Lieut.
Brandt’s DeHaviland plane
speeding at 75 miles per
hour, 3000 feet above New
York, states:
—+and N. T. G., who was at Pali-
sades Park trying to pick him up
with an EIGHT TUBE SUPER-
HETERODYNE, SEEMED TO BE
HAVING TROUBLE. Althovgh we
had only half of this, four tubes. . .
. . hooked up with an UNCLE SAM
COIL—we brought the whole thing
in on the loud speaker as clear as a
bell.”
For real distance, selectivity, and
volume with clarity you must use

the Uncle Sam Coil.
Price $5.50 everywhere

FREE!

Ask your dealer or
write direct for cir-
) cuits in which this re-
I markable coil can” be
used.

UNCLE SAM
ELECTRIC CO.

{
) 215 E. Sixth St.
§ Plainfield, N. J.

NN 2 N 7 ~ 7 N 7 N /7 N - 7 XN /7 A 2 8/

N &

CoN N N A N 2NN ] B C TN
AL AR VARV VBN VAVAVA VI VAN VAN AV W - BV L 4

N

2" THE ONLY
@Y2 LICENSED ALL.
LITZ TUNER

LZ

l

There is only one

GENUINE
EBY Binding ost

“ With tops which Don’t Come Off ”

Eby Posts are scientifically designed, 8
beautifully finished and their. price is
right.

This is our Ensign post which can beg
furnished either  plain or engraved in
twenty-five different markings.

EBYS are Binding Posts PLUS

H. H. EBY MFG. CO. Phila., Pa.

All apparatus advertised in this magazine has been tesied and spproved by PoruLAr RaDIO- B ABORATORY:

www.americanradiohistorv.com


www.americanradiohistory.com

R

The Best in Radio Equipment 137

PRICE 50c
Furnished in following
Resistance values:

5.751.1.52.253.4.5.
{megohms

The ResisTaNCE UNIT
~Accurate and Efficient.

AnewDubilier Product

The Dubilier engineers have perfected a resistance unit
that is at once efficient, accurate and constant.

A good resistance unit will not change in resistance value
with age. If it is marked 2 megohms it should have that
same value to within commercial tolerance, after months of
use.

It is easy to design a resistance unit but it has taken us
years to produce one that is right—quiet, efficient and con-
stant.

You will find that the Dubilier Resistance Unit greatly
increases the range and efficiency of your set.

For a descriptive folder address 45-49 West 4th St., New York

Dubilier

CONDENSER AND RADIO CORPORATION

All apparatus advertised in this magaszine has been tested and approved by PoruLar Rabio I:}goRATORY
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Are You Open to Convic- |
tion That Your Set Can
Be Improved?

To Each
Purchaser

Wovid Battery

A 24-Volt 'B’’Storage Batterypositivelygiven
FREE with each purchase of a WORLD ‘‘A"’
Storage Battery. The WORLD Battery is fa-
mous for its guaranteed quality and service. Backed
by years of Successful Manufacture and Thousands of
Satisfied Users. You save 6097,.

Prices That Save and Satisfy

Auto Batteries Radio Batteries
6-Voit, 11 pPlate $12.25 EERYTooTA 5
6-Volt, 13 Plate 14.25 g-VOIt: 100 Amps. 12.50

R v . 14.50
32-Volt, 7Plate 17.00 6-Voit, 140 Amps. 16.00
Shipment Express C. Q. D. sulject to examination,
5 per cent discount for cash in full with order.

2-Yr. Guarantee Bond in Writing

RELIABLE
RADIO DEVICES

are keeping radio
fans satisfied

RELIABLE MICRO-AIR CONDENSER With Each World Storage Battery
proves satlsfﬂctg‘;y World performance. Mafl this ad with
Formerly Cost $1.00— Now Only 60c ﬁ:’&?’;‘:‘fzﬁ'&y::‘;zu‘r‘:::fa'i'2’}"*&'.’,."&2',13‘.'6:&12“’.;";
Balance up your entire set—get sharper tun- dsomenickle finish Auto Spotiite, FREE. Write TODAY.
s P ] at disagrecable howl and WORLD BATTERY COMPANY
ing—eliminate that disagreeab 10wl anc 1219 So. W
e L ) . - Wabash Ave. Dept. 3 CHICAGO, ILL.
vowl with the Reliable condenser, the perfected This FREE **B"’ Sto Battery takes the pl £d
lirtle device which has done more than its share “'B” batterles. Can be recharped and will fast Indefinlter
for the good of radio. Finest adjustments are ':gu?epse«aldw retailireriseroo: It A s the only battery of Its kind
made with the sliding sleeve, which locks into and [eakage. Take advantage of this retharkabie i oduciory
place so that balance is always maintained gg;gsﬁ!‘;)e"\’)mgfﬁmggw{‘: refer it we will $pnd.EREE »
despite jars and vibrations. tery. Bo sure to speelfy which s wanted.) - 00 v
GIVEN
TWO FREE
To introduce
NECESSARY this ineww -rig
suger or or
oHpery
REQUIREMENTS s "8
for x
BATTERY 3 N
HEALTH

No longer does the radio LTI
fan take all the joy
out of radio by making
himself a slave to tedi-
ous sloppy battery fill-
ing methods. The
Reliable Battery Filler,
holding a half gallon
of distilled water, does
the work in one-tenth
the time and does it
safely, accurately and
uickly

U4

Refiabte Rogio For “Aand Bstor- | | Y 1l
a r . =l

: ' RADIO
rs Agree

Reliable Battery Tester
Take specific gravity read-
ings with full assurance and
safety. Easily read—easily
cleaned. Drains quickly.

Price $1.00

that the De Jur one hole genuine bakelite
rheostat i3 the standard of comparison
De Jur Rheostats embody these exclusive
features —non-corrosive and heat resisting,
interchangeable resistance element held se-
curely in place by special metal brackets.
Sliding rod supporting the slide arm has
long brass bearing, assuring absolute con-

Reliable Audiof and Radio lgljequencslr)lél‘raqsfor;ngrs (\J\(ill tact. When buying rheostats insist on DeJur.
hel ou out of many perplexing pro ms involving dis- N
ngrfio);x and amplification. WRITE FOR DETAILS. GUARANTEED—Anypartreplaced anytime

AT DEALERS EVERYWHERE

T H E R E L I A B L E Bl Jobbers and Dealers write for discounts
PARTS MFG. CO. DeJur Propucrs Co,

2819 Prospect Ave., Cleveland, O. Lafayette & Broome Ste., New York |H

T TR TN D)

T
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“MAR-CO” on the

carton—and one
good look at the

construction—is
MAR-CO
CONDENSERS Yl Choose the safe— enough for thOSe
irsten S0e0 d leak-proof way!
23 5.50 an ’ WhO knOW a gOOd

:Z 9 i'gg Specify MAR-CO whenever
: you buy radio instruments. CcO nd enser Wh en

without dials.
MARTIN-COPELAND COMPANY

Providence, R. 1. th ey S e e it !

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Just Out —
The New USL‘‘A”’ Battery

One piece Detachable
Leak-proof (o nickel
Hard plated
Rubber pail
Container handie

It is no longer necessary to hide batteries.
THE NEW USL “A” BATTERY adorns the
most beautiful radio set built.

But USL batteries are not only attractive in
appearance—they are correctly designed in-
side to perform perfectly their function of
delivering a reliable, steady flow of current
to the tube filaments.

USL Radio batteries have built into them the
experience of 25 years of successful battery
manufacture. Like USL automobile bat-
teries they enjoy an enviable reputation.
They carry the standard USL guarantee.
They are the best that money can buy, but
their cost is exceptionally low. Ask your
local USL service station or radio dealer.

STORAGE BATTERIES

U. S. Light & Heat

Corporation
Niagara Falls,

N. Y.

There is a USL ‘A’ and “B’’ storage
battery for every radio need

ROBERTS UNITS

(T'rade Mark)
THE WONDER CIRCUIT OF THE YEAR

Combining NLutro(lvnc,—-Regenoratlon-——-Rcﬂex Developed
by Walter Van I3 Rol)erts EE ., . Editorially Endorsed
by Radio Broadcast, as Wlthout Doubt The Best We Have
Iiver Scen.”

California Actually Heard at Princeton University On The
Loud Speaker, WITH TWO TUBES.

ROBERTS UNITS consist of Five Coils in Two Mountings
Ready for Installation. Packed complete with all instrue-
tions, Hook-up, Schematic Print, Cut of Complete Set, cte.

“BUILD A ROBERTS AND REACH THE COAST"

Coils Mf ler Zig-Zi
Pat. Aug. 21, 1023, $8.00
ROBERTS KIT

(Trade Mark)
Complete Kit of High-Grade Parts for the

ROBERTS TWO TUBE KNOCKOUT SET

Genuine Bakelite Panel, completely drilled. General Radio
Condensers, I'. M. Transformer, Sockets, Condensers,
Genuine Roberts Units, Baseboard, Dials, Knobs, Busbar,
Spaghetti-—Everything, except Tubes, Batteries, Cabmet

$ 6 O with Portena $5 3 Wif(l)loo‘;xt

Foldiln[g_} L;JO]) (for
J. NAZELEY COMPANY Dept. F.
571 Hudson St., (Sole Mfrs.) New York

S. HAMMER RADIO  CO.
305 Atkins Ave. Brooklyn, New York

®
Special!!
TUBE NEW COCKADAY
5 4 CIRCUITTUNER WITH

Resistance
GENUINE BAKELITE PANEL

FRE Drilled-and engraved, worth $8.00, '

with all orders for this Kit received up to January
Ist.

Coupled Amplifier KIT

i PARTS In this Kit are exactly as specified and
recommended by Mr. Cockaday in the
October issue of Popular Radio, also featured in-our new

catalog.
This set wired complete in

WIRED genuine mahogany cabiret $85°00

We Specialize in Cockaday Kits

Por'ohE NEW CATALOG

containing 28 pages, unexcelled bargains in standard
nationally advertised radio accessories parts sets-kits.

Orders over $5.00 Shipped Prepaid, Money Orders or C.0.D. Ona th-rd mult
accompany all C.0.D. orders. Not insured unless i

r
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A FRANK STATEMENT

and Explanation to the
Radio Public

From C. H. Thordarson, President

Thordarson Electric Manufacturing Co.

ERETOFORE, Thordarson Super
Transformers have been mainly ob-
tainable only by the manufacturers

of quality radio sets. Fans, the world
over, have of course noted the use of our
transformers in a preponderance of leading
makes of receivers.

Quite rightly they concluded that Thor-
darson transformers must be decidedly
superior. And so they sought to buy the
same transformers for replacing unsatis-
factory types and for use in home-built sets.

Despite the fact that we lead the field in
number of transformers produced, dealers
were unable many

times to supply
Thordarsons to
these customers.

This led to some
feeling that we
might be purposely
restraining the
general sale of our
product.

The truth is that
the tremendous
gains in sales en-

The Exclusive

THORDARSON SQUARE COIL
LEAK-PROOF CONSTRUCTION

The Thordarson-made layer-
wound SQUARE coil fits snugly
around the square core. Coll can’t
turn—no open  clreults due to
layers slipping. No alr spaces be-
tween coll and core (exclusive
Thordarson feature)—no lost
energy, no lost volume (especially
on low notes), no leaks from pri-
mary to cause howls inset. (Thor-
darsons are quiet, ecven on the
third stage!) Over-size core (34°
cross section) provldes 50 larger
magnetic circuit—minimizes core
losses. prevents over-saturation.
Broad ribbon leads locked in the
eoll glve short, direct and more dur-
able connectlons to the patented
inner-locked terminal posts—no
tangled or broken wires inside case
(exclusivel) Each Thordarson
transformer conmes completely pro-
tected, shielded and tightly clam ped
in a stout case. No rivets or
screws through the special sillcon
steel core to cause short circuits or
eddy current losses between the
laminations (exclusive!) Do you
wonder that Thordarson leads the
field in output and produces more
transformers for more makers of
quallty scts than all competitors

ocombined?

joyed by the
makers who stand-
ardize on Thordar-
sons, took nearly

Six floors
100,000 sq. ft.

THORDARS()]

AMPLIFYIN

all we could turn out even though our pro-
duction was continually multiplied.

Not until last summer were we able
finally to in-
crease the capa-
city of our
immense six-
story factory
sufficiently to
provide for sup-
plying the needs
of the general
public in addi-
tion to the
larger wants of
more and more
set builders.

From now on,

Thordarson *“*Super’ Audio Frequeney

however, you Fransformers enjoy wider use because
. of the epen volume and freedom from

ShOUld experi- distortion with which they amplify

over the entire musical scale and there-

1 1 by make a good radio set a true musical
SIS httle lf any instrument. Unconditionally guaran-

difficulty in be- G i sl LS T
ing able to buy  JTPAET fee Topes i )
T h or d arson purity, are $13 the pair. Write for
transformers.

My aim is to build enough Thordarsons
this season to
permit every
store to handle
them.

latest bulletins.

Devoted to
Transformers

A

THORDARSON, ELECTRIC MANUFACTURING CO.

mer specialists since 1895
WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

Chicago, U.S.A.

"YRANSFORMERS

Standard on the majority of quality sets

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY

www.americanradiohistorv.com “


www.americanradiohistory.com

142

The Best in Radio Equipment

INSULINE PANELS

ADD Beauty and Efficiency to Your Set

The fine finish of INSULINE makes your set
not only a thing of beauty but its inherent
moisture-proof qualities add to its efficiency.

i //4‘(\%

%;///ﬁ Q

A \_'Il \ \\\\\é

T@_&‘\.. '

The frieze finish is now one of the most
popular INSULINE panels. No scratch can
mar the beauty of its “‘cockleshell finish.” It

Standard Sizes is impervious to varying climatic conditions.

In Stock
6210 7x10 7x24
0518 7x12 7x26
6x21 7x14 7x28
8x36 7x18 7x30
9x14 7x21 7x36

2 —— el
T T T

Standard Size Panels in
INSULINE Frieze Finish
INSULINE Black, or Mahogany]
INSULINE Anti-Capacity

Sold at all good dealers
Write for free booklet on INSULINE products

RADIO PANEL AND PARTS CORP.

(INSULATING COMPANY OF AMERICA)

59 WARREN STREET NEW YORK
WESTERN BRANCH

INSULATING CO. OF WISCONSIN, Madison, Wis.

Special sires to order

| DON'T SAY JUST

] A Complete

CONSTRUCTION
and REPAIR SERVICE

Offering You
Technical Accuracy, Expert Work-
manship, Attracuve Prices and

prompt shipment to all pares of Don’t Blame Your Set!
the World.

If the batteries run down, you’re lucky

We build anything from a one- to get anything but “sounds.”

tube set to an 8-tube Super- AP C O Battery Charger keeps radio
batteries alive.

Worksnoiselessly, efficiently, surely, fully
charging any radio battery overnight

. for a few cents. 7/2 ampere capacity.

COCKADAY CIRCUITS Pays for itself in six months. Guaran-
A Specialty teed one year.

Put your building, repairing and testing

problems up to us APCO MFG. CO.

Correspondence Invited ' SPICER ST. PROVIDENCE, R L
H. E. ERICKSON, A. M. I. R, E.

Vice: President

< [:BR DCAST-SERVICE COMPANY°| > A ’cc TIE Rs

ONE UNION SQUARE, NEW YORK CITY
for ““A’’ and ‘“‘B’’ Batteries

Heterodyne—from our high
grade parts or yours.

Write for circular and dealer’s name.

“Old Timers in Radio” _____|

All apparatus cdvertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Operate

Simple to
Control

‘ N JHEN you own a Radiodyne you can tune in on broad-
cast programs without wasting time tinkering. The

Radiodyne shuts out interference from nearby stations.

By

simply adjusting the dials as indicated on the Radiodyne chart

you can select the stations you wish to hear.

All batteries are

enclosed in the beautiful two-tone mahogany cabinet.

Uses a 25 Foot
Lamp Coil
for Summer

Reception

“We are getting constant reception
this summer from stations 500 to
1000 miles away on loud speaker
with a 25 foot length of lamp coil.
I got Los Angeles, San Francisco
and Cuba.”

Bernard S. Slay, Minneapolis, Minn.

[ —WIL—"""1 WifeGetsGood

Results After

HAdiDdLINE Two Minutes

L——CL——1

Instruction

“I gave my wife two minutes in-
struction and left her alone with the
When I came back she

said that signals had been roaring in

Radiodyne.

all evening and had a log to prove it.”’
Robert S. Rose, Marquette, Mich.

Write for illustrated folder which describes the Radiodyne
in detail. If you buy a radio before you have a demone
stration of the Radiodyne you will surely regret it.

WESTERN COIL & ELECTRICAL CO.

308 Fifth St.

Racine, Wis.

All apparatus advertised in this magazine has been tested and approved by POPULAR Rap1o LABORATORY .
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| What gOOd 1S
a good battery
neqlected?

TODAY you_might buy the best battery
in theworld, And yet within a week ortwo
would come the chance to neglect it.

Now enameled and weather proofed—will give
unlimited service, regardless of time or weather.

Not a strip of flat copper, but a Laboratory
product in which resistance, capacity and
strength have been calculated for best
results.

Harm follows when batteries need recharg- %EI?AEI'VIVJRES

ing—and don’t GET it. When you have

: Pure, €
to send your battery away for recharging, 1. Bure, Copper

and weather

the temptation is to drain it for every last proofed.
bit of juice it contains. This ruins batter- 2, hmproyed
ies. It costs you clearness, volume and N ongpustment
distance. Itspoils many pleasant evenings i NisEi=IaNaEr
by the battery quitting suddenly through greater strength.
your trying to get just one more night on Better Tone,
EHEEE Distance, Selectivity
i H Tt Is of letters from say their
The Unitron Battery _Charger makes this le(]?;)llsﬁ)lg slgts Lbe((:‘l‘ls r(e)volllllsteigiligge(l by 50 Ft $1 75
all unnecessary. Charging costs only about AA(}(])RN;‘) lcutzull)lleled copperL rRibbor;
& X ame ul r DOO.
a cent an hour. AttaCheq to your battery n;f;llui;. Iristal this \\'(or{l(?erl:asgrialooltlpour 75 Ft. $250
ositi antee to improve tone,
over mght once a week, it keeps your set BORKiNE ubeantas 10 IppiCke) Konss 100 Ft $3 25
performing perfectly all the time, | money refunded.
. . ) . If your dealer will not supply 150 Ft. $4.75
It is quiet. You can’t hear it three feet you, order direct from factory.

away. It requires no adjustment of any _ NEW WINDOW LEAD-IN
kind and it is simpler to operate than the - (IS
simplest radio set. The Unitron is fully
guaranteed, and mail orders receive espe-

cially careful attention. No. 1 — Triple No. 2— Window
Send Pog the Somse Insulated, 35¢ Lead-In, 25¢
“MORE STATIONS ON THE SPEAKER” ACORN RADIO MFG. CO.
. ] Dept. 408 307 W. Lake St.
Forest ElectricCompany CHICAGO, ILL.

Pioneer Manufacturers of
Industrial Current Rectifiers

New and Wilsey Streets, Newark, N. J.

JUST SEND A POST CARD
YOU GET mlusty trae-the Ax
Literature,” written by foremost radio authorl-
ties. Contains MUND‘ EDS of valuable wiring

dlagrams, HOOK-UPS, illustrations, articles,
data, otc.

ExPLAle in clear, understandable lan-
guage the populsr new eircuita:
reflex, neutrodyne, phuxx!orm ‘“‘nameless,’”’ super-
heterodyne eto., and how to build sets. Covers long
and short wave amplification, push-rull and audio
amplifiers. Latest information on mult, n.udea of othsr
radxo sub;ects LOG BOOK INCLUD Also

r latest Radio Catalog featuring NATIONALLY
ADVERTISED lines at attractive eavings. Write
g today —offer limited: Address

ATWOOD-XING, INC.
Dept. M-11 163 W. Washington St., Chi

Model 00 $18

Charges any
type of
A battery

Modelo $30

Charges A and
Bbatteries and WHOLESALE EXcLUSIVELY

o LUDWIGHOMMEL & CO

929 PENN AVENUE —Z {7 PITTSBURGH, PA.

carry complete stocks of the most rep-
AdvHbyIRicRico SORNRINE TS utable radio apparatus — Prompt de-

liveries. a

Al apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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WESTINGHOUSE

RADIO

“A} “B” and “C”

BATTERIES
THE COMPLETE LINE

Three types of ““B”’ batteries, all in handsome, one
piece crystal glass cases. They are easy to fill and easy
to charge. They have long life and ample capacity.
Made in three sizes, giving you a wide range of capacities
to suit the requirements of your set whatever it may be.
They are noiseless, steady and always reliable. They
are rechargeable and, therefore, economical.

““A”’ batteries in glass cases for 2, 4 and 6 volt tubes
enable you to have the advantages of the glass cased
“B’’ batteries for your filament battery also. The
Westinghouse line also includes several sizes of 6 volt
““A’’ batteries in one piece composition cases which
will not crack, leak or rot like the old time wooden
cased batteries. Capacities for every set from a one-
tube ‘““blooper’’ to the largest ‘“dyne.”’

The 6 volt ““C’’ battery in a one piece glass case can be
tapped off to give you 2, 4 or 6 volts. Small, compact
and rechargeable, this little battery gives you storage
battery advantages for your ‘“C’’ batteries also.

Sold by radio dealers and by Westinghouse Battery
Service Stations.

WESTINGHOUSE UNIONBATTERY COMPANY
SWISSVALE, PA.

CANADIAN DISTRIBUTORS

Canadian Westinghouse Co., Ltd.

Hamilton, Toronto, London, Ottawa, Montreal, Moncton
Halifax, Winnipeg, Calgary, Edmonton and Vancouver

All apparalus adverlised in this magazine has been tested and approved by PorrLAR RADIO LyBORATORY
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| ON

Z (EASY TUNE)

RADIO DIALS

Recommended by leading experts for best
results in sharp tuning.

adjustment that all radio fans are ardently search-
ing for. They can be used on any instrument
where a vernier adjustment is an advantage.
E-Z-TOON Dials make it possible to do away
with the vernier type condenser and the losses and
n ‘ses resulting from the impossibility of getting
a leakproof connection between the vernier and
rotor plates of the condenser.

E-Z-TOON Dials are artistically designed. They
are made of Genuine Bakelite and will beautify
any set.

They are strongly constructed. There is nothing
to get out of order.

We also furnish small 2’ dials to match, for
Rheostats, inductance switches, etc.

See your dealer. If he can’t supply you, write
us, giving his name. Illustrated folder gladly
mailed on request.

No cogs, gears,
back lashor lost
motion. Easily
installed. Take
off old dials—
slip on E-Z-
TOON and
tighten set
screw. No holes
to drillo
complicated
adjustments.

SALES OFFICES

705 Granite Bldg.
Pittsburgh, Pa.

623 Victory Bldg.

You can bring in all those tantalizing stations
casily if you use E-Z-Toon Radio Dials. They are
two dials in one: the ratio of the smaller dial to the
outer dial is 50 to 1. This makes it possible for the
E-Z-TOON Dials to give that fine hair splitting

Philadelphia, Pa.

50 Church St., Room 961
New York City

508 S. Dearborn St
Chicago, IIL

SI1ZES
3" Dials $2.00
4" Dials $2.25

204-212 Rialto Bldg.
San Francisco, Cal.

The E-Z-TOON RADIO COMPANY, 3236 W. Washington St., Indianapolis, Ind.

The Authorized Cockaday Coil

$53.50

Specified in
October
POPULAR
RADIO
as

Cockaday Precision Coil

The only coil specified by MrA_Cockaday in his New
Four Circuit Tuner, with resistance coupled ampli-
fication because it meets all his specifications.

The only authorized Cockaday Coil, made in strict
accordance with specifications of Laurence M. Cock-
aday, inventor of the famous Cockaday Four Circuit
Tuner. Wound on hard rubber tubing, 1{ inch wall,
with No. 18 D. S.C. copper wire which insures select-
ivity, greater volume, sharp tuning and maximum
sensitivity. Guaranteed.

Gets distant stations easily and clearly. Hundreds
have substituted this quality coil for those of inferior
make and are amazed at the improved reception,
selectivity and general D-X results.

At your dealers, otherwise send purchase
price and you will be supplied postpaid

PRECISION COIL CO., Inc.
ZOB-B Centri S_t., _New York

HARCO PRODUCTS

H AR C|O Anti-Capacity Jacks
and Switches have become a
radio necessity to the set builder.
Their extreme compactness solves
many set building problems.

Sturdy contact springs that make
abroad wiping contact, negligible
capacity, and a solid hard rubber
body are salient features of the
jacks and switches.

Your dealer sells HA R C O
Jacks, Switches. Variocouplers
and Detectors, Ask him about
thea!

HARRIS & BIRDSEYE Inc.

26 Cortlandt Street, N.Y.C. J

All apparatus advertised in this mugazine has been lested und approved by POPULAR RADIO LABORATORY
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R

STYLE GN-1

in an artistic two-tone Amer-
ican Walnut cabinet harmo-
nizing with any interior. Price
without loud speaker,

phones,tubes or batteries $1 75

‘The Christmas Radio Gift!

Select your Christmas Radio Gift for performance and appearance.

The GILFILLAN NEUTRODYNE has wonderful clarxty, ample volume and
exceptional selective powers.  Programs
come in from far and near—equally clear—
and without interference, howls or squeals.

Parts for GILFILLAN NEUTRODYNE sets are
made, assembled and finally inspected in Gilfillan
factories. That is why every Gilfillan Neutrodyne
set gives the best results in reproduction.

The cabinet is made of selected American wal-
nut in two-tone finish—which will look handsome
in the modest or richly furnished home.

A GILFILLAN NEUTRODYNE makes a most  Style GN-2 has the same NEUTRODYNE

. . . construction and features in a smaller cabinet.
beautiful and enjoyable Christmas present. Send Price without loud Soealker tubes,

for literature to the nearest office. phones or batteries

Jobbers and dealers write for special sales proposition

GILFILLAN BROS. INC.

KANSAS CITY 1815 W. 16th St., Los Angeles, Cal. NEW YORK CITY
2525 W.Penn Way. 225 W. 57th Street

G'LFILLAN RADIO CORPOR’AY!ON
LICENSED

?penqu R’dduo manufad-u“"s
! ,.." 27|92!ann pr» .; /924 C
900255

n
wore! Olh!r Hshnks Hmd.

% C

Reg.us Rat.Off

L All apparatus advertised in this magazine has been tested and approved by PoruLar RADIO LL{BORATORY
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PoruLar Rapio, Dept. 1135,
l 627 West 43rd Street,

New York City.

Enclosed remittance of $4.00 is payment in full for a 16 months’
subscription for PoPuLAR RaDIO and copy of "How to Build
Your Radio Receiver’”” FREE.

Name. . i e e I

For the next 30 days this
big 100 page reference
book and instruction
manual will be given

FREE

WITH

POPULAR RADIO

Build Your Own

Why is interest in radio so universal? Because every-
one can enjoy it. There 1s a type of receiving set within
financial reach of every man, woman and child. Strange
terms and complicated looking diagrams have given
radio an air of mystery that it neither deserves nor in
fact possesses. It was the purpose of the editors,
Kendall Banning and L. M. Cockaday, to produce a
book that would demonstrate the simplicity of radio in
a practical way. Of thc thousands who have written
so enthusiastically about the sets they have constructed
from the directions contained in this book, fully two-
thirds had no previous experience or training.

You can do the same! By building your own you will
save at least one-half of the amount that you would
spend for a finished set. And there is no more fascinat-
ing pastime than the actual construction of a rudio set.

Free Advisory Service

PopuLAR RaDI1O is full of helpful suggestions as well
as instructive and entertaining articles on radio and
allied scientific phenomena. This information is supple-
mented by an advisory service that is free to all sub-
scribers. Any problem you encounter that is not
answered in the book or magazine will be answered by
ersonal letter if you will submit it to the Technical
gervice Bureau. For this purpose a big, modern labora-
tory with a trained staff of investigators under Mr.
Cockaday’s personal direction are always at your service.

A Valuable Combination

For the next thirty days we will give vou a copy of
“How to Build Your Radio Receiver,” FREE and enroll
you for all privileges of thc Technical Service Bureau
at no further expense, on receipt of your remittance of
$4.00 in payment for a 16 months' subscription for
Port'Lar Rabro. (As an alternative offer, if you wish
the combination with PoptrrLArR Rapio for 7 months
only—-send but $2.00). In any event, you run absolutely
no risk as we will refund in full if you are not more than
satisficd with your purchasc.

Offer expires |
Nov. 20, 1924.

Check here and remit $2.00 if you prefer POPULAR
Rap1o for 7 months only in combination with “How to

Build Your Radio Receiver.

In “How to Build Your Radio Receiver’” you will
find complete constructional diagrams, specifica-
tions, photographs and inatructions for building
the following sets. Each has been selected as repre-
sentative of jts circuit because in laboratory tests
it proved the best for distance, aelectivity, tone
vol.urqe, simplicity of construction, ease in tuning,
reliability and all-around satisfaction.

A $5 CRYSTAL SET

The simplest up-to-date set for local broadcast reception.
mate range, 15 miles, though distances up to 400 miles are not
extraordinary.  Gives clear signals on headset without distortion.
No operating cost whatever.

THE HAYNES SINGLE TUBE RECEIVER

An efficient set that may be made by a novice at an approximate
cost of only $15 for parts. Simple to tune, selective, good audi-
bility. Long distance range up to 1,000 miles on earphones.
Six-volt storage battery and 22%-volt *“B” battery required, or
may be adapted for dry cells and dry cell tubes.

A TWO-STAGE AUDIO-FREQUENCY AMPLIFIER

This instrument may be added to any set, crystal or tube, to
strengthen the received signale, <o that they will operate a louae
speaker. It is easy to construct, efficient and inexpensive, costing
only $15 for parts. Operates on the same “'A™ battery that is used
on the vacuuin-tube detector unit.

THE COCKADAY 4-CIRCUIT TUNER

A 3-tube set. famouns for its high selectivity and beautiful tone.
0 neat and compact that it may be kept in a bureau drawer. Cost
of parts about $40. Receiving range approximately 1,500 miles on
4 loudspeaker. Operates on a 6-volt storage battery and two
45-volt- “B’ batteries, or may be adapted to dry cells and dry
cell tubes,

A 5-TUBE TUNED RADIO-FREQUENCY RECEIVER

Two stages of tuned radio-frequency amplification, detector, and
two stages of audio-frequency amplification are here employed so
that the possibility of "oscilla tion and re-radiation’' is eliminated.
The <et can be operated on a loop antenna and may be built at a
cost of only $90 for parts. Six-volt storage battery and two 45-
volt "B’ batteries required. Range about 1,000 miles on loop or
indoor antenna, and 2,500 to 3,000 miles on an outdoor antenna.

THE “IMPROVED” COCKADAY 4-CIRCUIT TUNER

Probably the most important
ment of the radio fan.
of over 3,000 miles,

Approxi-

contribution yvet made to the equip-
A compact 5-tube set with a receiving range
Cost of parts about $95. Wave length
range from 150 to 675 meters. Automatic tuning and power
amplification. Maximum volume of sound, excellent reproc uction
and no interierence. Requires a  6-volt "A'' battery, three 45-volt
“B" batteries, one 22}5-volt ‘B battery and a 9-volt ''C" battery.

THE REGENERATIVE SUPER-HETERODYNE RE-
CEIVER

More sensitive, more ~elective and more simple to tune than any
other 6-tube receiver vet developed. A three-section, 6-tube set
employing the Haynes Single Tube Receiver as tuner. May be
further extended to a four--ection, 8-tube-set by the addition of
the two-stage audio-frequency amplifier. The cost of parts
approximate: $100. Range of 3,000 to 4,000 miles on a loud-
speaker. Has been called the ‘Rolls-Royce’’ of radio receivers.

POPULAR RADIO

627 West 43d Street New York City

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Youth’s

Nineteen hundred and twenty.
Shivering throngs—eyes straining at
frosted chalk-marks. Here and there
a boy, snatching the election news
out of space.

Nineteen hundred and twenty-four.
Radio wings the returns straight
from the ballot boxes to millions of
firesides.

Four fleeting years, hardly more
than a flash in the jumbled centuries,
and radio is everywhere. A miracle,
wrought by youth. Hundreds of
springs of invention, thousands of
freshets of young enthusiasm merged
into a torrent of interest, swept
down Main Street, swirled through
Broadway and flooded the country
with radio sets. Pioneering, creating
interest, spreading knowledge—boys
built the radio .
business. And %e
to-day they are
itschiefsupport.

The 500,000. Detroit

merican Bo

“The Biggest. Brightest. Best Magazine for Boys in All the World ™

miracle

boys, averaging 154 to 16 years old,
who regularly read THE AMERICAN
BoY, form a tremendous group of
radio buyers. Their keen appetite
for radio is sharpened by its authori-
tative and instructive radio articles.
The volume of potential radio sales
to these boys is enormous. The sales
where their advice is sought and
followed run into millions of dollars.

Here, then, is an army of customers
for your product. Moreover, an
army of salesmen for it—enthusiastic,
indefatigable. In either capacity they
merit your unstinted eifort to win
their preference. The proper develop-
ment of your business and expansion
of your market practically demand it.
Advertise to boys in their own mag-
azine, THE AMERICAN BOY.

Copy received
by November
10th will appear
in the January
issue.

Michigan

—

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Prices Advance on November 10th

To take advantage of these money sav-
ing rates, your order must be post-
marked not later than November 10th

M taci i *Cosmopolitan Film Fun

FF”':;?:;:" F?:Ji?w *Good Housekeeping Judge

$4.50 Rez Popular Radie Popular Radio

Poro e $3.85 900 T, $7.60 | ook g7 g5

i [P —— . U OT. L L O
*Good H keepin X
Peoples Ht)lme Journal o?-o‘Cosomuz:oﬁ?:n 9 Live Stories

Pictorial Review *Hearst’s International Snappy Stories
I:’opular Radio Popular Radio Popular Radio

25.50 Reg. ( $9.00 Reg.

For. .. .+ o $4-35 %":,';)0 .l{eg. . $6.85 For...... $7-35

McCall’s
Popular Radio

$4.00 Reg. $3'25

For........

Modern Priscilia
Popular Radio

$5.00 Reg.

For........ $3-95

Youth’s Companion
(52 issues)
Popular Radio
35.50 Reg.

For........ $4-50

Christian Herald

Today's Housewife

*Judge
*Popular Radio

e $5.50

*American Magazine

Pictorial Review

oo ’ Success W, v
Madern Priscilla McCall's . oman’s Home C
P(:)purlgr F'i‘lasdilo Popular Radio Popular Radio Companion Modern Priscilla
$7.00 Reg $5 10 $5.00 Reg $3 80 $5.50 Reg. $3 85 Popular Radio " 5:;‘;:"'“ Radlo
; ) 3 o ' A For............ . 00 I ! eg.
For. . ......... . Yor.. ... ... .. IS;{):)(Rog $5.60 o D $4.95

OPULAR RADIO is prepared to place all of your subscriptions
with the various publishers and will guarantee that the price is
as low as you can obtain anywhere.

Or You Can Make Up
Your Own Club of
POPULAR RADIO With:

$5.00 reg., for... $4.35

While we have presented on this page the bargain offers of all the

more popular magazines, there are, of course, hundreds of others. If American Boy

you cannot make a complete choice, we would urge you to submit a American Magazine.. ... 550 reg., for... 4.85
list of all the magazines you want and let us quote you the very lowest Boy's Life. ... . B.00reg., for. .. 4,10
combination price on them all. You should do this immediately, ChristianHerald (52issucs) 5.00 reg., for... 3.85
however, so that the order can be recorded before the thirty day period 88;‘1‘;’;:0}31&38”"3)' P o - 288 lr_eg.. ;g:- 2 g;g
of special low rates expires. Delineator. . ... ... ... .. 5.00 r::: for... 3.85
Designer. ... ... ... .. 4.50 reg., for... 345
This is a very favorab'e time 10 make up neighborhood orders as Film Fun. ... ... ... 5.00 reg., for. .. 4,10
well as Christmas g ft orders, since new subscriptions placed now can Good Houscheeping. .. ... 6.00 reg., for. .. 535
begin with any future issue des red and renewals will start at the expi- Hearst's luternational ... 6.00 reg., for .. 535
D P ] . . . . House & Garden. ... . ... 6.50 reg., for... 5.60
ration of current subscriptions. Magazine combinations can be spht “Jud .

. 5 o udge (52issues)..... 8.00 reg., for... 5.50
and sent to different subscribers unless starred (*). Live Stories . 500 rex. for. . 410
McClure’'s. ....... ... . . 6.00 reg., for. .. 4.85
Submit a complete list for our lowest price quotation or fill in the If‘jatvi?{al}({}cogr?phlc 1 288 reg., ;or- . g?g

- . Sige 4 ; itt: eople’s Home Journal. .. 4.00 reg., for. .. 3.
order coupon below and mail it promptly with your remittance Physical Oultore S R
Dopular Science Monthly . 5.50 reg., for. .. 4.85
QST.............. ... .. 5.00 reg., for. .. 4.20
POPULAR RADIO Radio.............. ... 550rcg., for... 4.35
Radio Broadeast.. . .. .. . 6.00 reg., for. .. 4,85
. Radio Digest (52 issues).. 8.00 reg., for 6.85
627 West 43rd Street, New York City, N. Y. RedioiNenma, s s Gl s e BEB
Radio World (52 issues). . 0.00reg., for .. 7.85
Scientific American. . . . . 7.00 reg., for. .. 5.60
Saappy Stories(24issurs) 7.00 reg., for. .. 5.6¢
POPULAR RADIO, Dept. 112, Today’s Housewife . . . . .. 4.00 reg., for 3.00
627 West 43rd Street, New York City. Vogue (26 issues). . 8.00 reg., for 6.85
Enclosed is $. .. .. . Please see that yearly subscriptions are at Wireless Age. . . .. . 350 reg., for. .. 4.60

once entered in my name for each of the magazines I have checked §

in the special bargain club list at the right. *Must go to one address:

Name.. ... 37 o e G i AT Note: Ifyou wish any TWO or more of these
"""""" magazines with PoruLar Rapio, simply deduct

$2.35 from the bargain club price quoted, then
Street and Number. . ........... ... ... ..vuiunn., e+ FEISHAKE AE « ¢ » i CH add Porurar Rapio at §2.35. YLor exanple:
. Christian Herald .. .$3.85 less $2.35—= $1.50
it b 1 s T TN T SEG 6 e % T 6 MG < 3 it States s cwst st asiia Radio ............. 435 less 2.35—  2.00
. p ¥ Pees vonn 235

(If not a NEW subscription, please mark R after the name of the magazine, Porvrar Rapto, added at only :
to indicate RENEWAL.) Remit this amount $5.85

Prices for Canada and foreign countries will be quoted on request.

All apparatus advertised tn this magazine has heen tested and approved by POPULAR RADIO LARORATORY
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7/ TOWER’S

Approved by magazines and newspapers

the world over, including Radio News,

Radio Broadcast, Popular Radio, Radio,

New York Sun-Globe, and everywhere
clse whercver subjected to tests,

—- and recognized as the

World's Greatest Headset Value

Only because we are the LARGEST
EXCLUSIVE MANUFACTUR-
ERS of Headsets in the country are
we able to produce the TOWER'S
SCIENTIFIC at the low price of

$2.95.

Every Set of Tower's Scientifics are
tested and approved by licensed radio
‘operators.

TOWER'S Scientific, lightest of all
in weight, offers higher resistance,
with elimination of distortion.

Longer cord (full 5 feet). Every set

covered with our money-back guar-

antee. Our $200,000 company stands
squarely back of each headset.

l Plus a few Cents Poslage
Production over one million double headsets for

. this season. Fourteen days’ production, if
If your dealer cannot supply vo.: order direct

by postoard, and we will ship immediately placed in cartons, one on top of the other, would
—’parcel post, C. O. D. ] reach a mile into the sky.

THE TOWER. MFG. Corp.
okline Ave., Boston, Mass.

N ILFA Scientific JITRNOE]

— ——
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MAGNAVOX

Receiving Sets which establish an authori-
tative standard of excellence for the daily

Patented in
U.S.A.and
foreign countrica

enjoyment of radio. Receiving Set
TREF-5

. ) . i A 5-tube runed radio fre-
ONG identified with the most efficient fuzncy resciyer Snonicl
radio reproducing and amplifying equip- b iy cRrved
ment, Magnavox has developed its new $125.00

Receiving Sets under conditions insuring Reproducer

superior design, precision of manufacture, M4

| A highly desirable acces-
and a gratifyingly low cost. sory for TRE-S, as illus.

trated . . . $25.00

Exacting tests prove that the Magnavox Re- Receiving Set

ceiver is not only the simplest to operate but TRF-50
one whose daily performance will satisfy the Same as TRF.5 but larger
cabinetwith carved doors
most ,discriminating‘ and built-in Reproducer
$150.00

Magnavox Radio Receivers, Vacuum Tubes, Repro-
ducers, Power Amplifiers, and Combination Sets are

sold by reliable dealers everywhere. y
/’ "wﬁn

9

THE MfAGNAVOX COMPANY, Oakland, California
New York: 350 West 31st Street San Francisco: 274 Brannan Street

Canadian Distributors: Perkins Electric Limited, Toronto, Montreal, Winnipeg
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Shadow  Black :
comes m  these
sizes:
7x9 7x30  6x24 / 7
{ 7x10  7x40  6x26 %
7x12  6x9 6x28
7x14  6x10 6x30 %
7x18 6x12 6x40 A,
7x21  6x14 8x12 >
7x24  6x18 8x40
7x26  6x21 9x28
7x28
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. SHADOW BLACK ,
ELESTO Shadow Black Panels do not show finger prints or
scratches! Think what that one feature alone means in the
appearance of your set.

CELESTO Shadow Black Panels are the newest development in
their line, the most beautiful panels of all. And they meet the
highest requirements of radio work because they are moulded of
pure hard rubber

Build your new Cockaday set with a CELESTO Shadow
Black Panel. Your dealer can supply one already
drilled. 1If he cannot, write us at once.

The following sales offices will gladly serve the trade-

2019 Farnam St.
Omaha, Neb.

H. M. NOBLE MARSHANK SALLES CO. J. L. DAVIS

9 S. Clinton St. 1240 S. Main St. 560015 Worth St.
Chicago, II. Los Angeles, Cal. Dullas, Tex.

L. C. KOHN J. R. PIERSON L. DELAHUN’I

Greensboro, S. C.
HURON SALES CO.
120 Madison Ave,
Detroit, Mich.
RICE-HITT CO.
623 Larkin St.

San Francisco, Cal.

Waldorf Court
Portland, Or¢

TRIANGLE RUBBER & SUPPLY CO.
68 ~74¢ South St. Boston , Mass.

FpESEENESEENEEEENOERENT/
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The Whistle!
The Kick-Off!

Z-0.0-m-i-n-g High, the ball arcs down the
field and drops into eager arms. Around the
runner interference rallies. One tackler misses.
Another nails him. .. ... The big game is
under way......Next to watching from a
stadium seat, the direct radio story gives the
utmost in thrill, excitement and satisfaction.
...... Why experiment when Cunningham
Tubes are the certain answer to clear Radio
reception?

Quality plus Service
Since 1915

PATENT NOTICE—
Cunningham Tubes are
covered by patents dated
2-18-08, 2-18-12, 12-30-18
10-23-17, 10-28-17 and
others issued and pend-
ing. Licensed for ama-
teur, experimental snd
entertainment use in
radio communication.
Any other use will be an
infringement.

Cunningham 40-page
Data Book fully explain-
ing care and operation
of Radio Tubes now avail-
» able by sending 10c

Vgl stamps to San cisco
a0 Office.

PRICES
THE SAME
ON ALL
FIVE TYPES

RADIO #TUBES

L iglon ..

N Branch 182 Second Street, San Francisco Branch
CHICAGO HOME OFFICE NEW YORK
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cA Remarkable Achievement

Miny refinements are embodied in
the new Bradleystat. The graphite disc
columns are enclosed in a smailer
container; {wo terminals suffice for
ALL tubes; a new mourting simpli-
fies instaliation; the knob is of a
daintier pattern. And the noiseless,
stepless, control of the old Bradley-
stat remains, unchanged. Such a
combination of advantages can be
found in no other filament rheostat.

Every radio set can be
improved by substi-
tuting the new Allen-
Bradiey radio devices.

Only One Hole required in Panel
z DISTINCTLY new and valuable contribution to radio! That

is the verdict of all radio engineers and designers who have

seen the new Allen-Bradley radio devices and have wit-
nessed their amazing performance. The new “one-hole mounting,”
which replaces the older clip mounting, makes for marvelous com-
pactness and simplicity of installation. The new Bradleystat,
Bradleyleak and Bradleyohm require only a 11 / 16-inch space
behind panel, and the Bradleyometer only '7/ 8-inch. Thus, the
new models can replace inferior wire rheostats and potentiometers
without disturbing the arrangement of the set. Our new literature

276

Milwaukee,
Greenfield Wi
1S.

Ask your radio Ave.
dealer about i
the new Allen- Baltimore Buffalo Cleveland Knoxville Philadelphia
Bradley line. Birmingham Chicago Denver Los Angeles  Pittsburgh

Boston Cincinnati Detroit New York Saint Louis
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VARIABLE

GRID LEAK

125 OHM [
RHEOSTAT [
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