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set 75 better . %
thanits Loudspeaker

The one big thing in radio is tone. If you are
listening to music, you want the tone so exact
that it carries over the very personality of the
artist. If you are listening to speech, you want -
the human voice—not a “radio voice.” If you L S
haven’t heard a Radiola Loudspeaker, you may

not know how clear it can be.

Try a Radiola Loudspeaker on your set and
you will get the finest tone the set can produce
—as clear as on a fine pair of headphones, but
thrown out into the room in full volume for
the whole family to enjoy.
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The Best in Radio Equipm:nt
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You need
a headset

— to tune-in with

~— to get distant stations — both domestic
and foreign

— to listen-in without disturbing others

~— to shut out the noise in the room —
and get all the radio fun

— to get the truest and clearest reception
— always
No one realizes these facts mote forcibly than the

makers of the famous Radiola IIIA. They include
Brandes as standard equipment.

Be sure your set s Brandes equipped

All apparatus advertised in this magazine has been lested and approved by PoruLAR Rap1o LABORATORY
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IT IS WRITTEN:

“Over-loud words
from an orator jar
the ears; music foo
faint to dance by
strains them.” The
secret of pleasing
volume is in the
Synchrophase:

Qi:fl‘ﬁ\
] WHEN, from so many good radio instruments |
on the market, one may choose with the ’

same wisdom and deliberation cxerted in the se-
lection of a motor car or timepiece, it is not sur-
prising that you will find an ever-increasing
number of Synchrophase enthusiasts. A man
who has once operated a Synchrophase is content |
with no other type of receiver. l

Binocular coils—unaffected by local interference
--arranged in two stages of balanced tuned radio :
frequency, give greater selectivity and sensitivity ’
On the S-L-F (straight line frequency) conden-
sers all stations are spaced at equal intervals
v "~ around the dials. No crowding of stations at the In the Synchrophase an

lower end of the dials in the Synchrophase. | entirely new control for
audioamplificationis

The surpassing beauty of the Synchrophase is provided.

emphasized by comparison with other radio re- l This volume controls
» ceivers. Close inspection reveals that every de- with six gradual varia-
tail was designed and built in the Grebe factory, tions. enables you toob-
while in other receivers is found merely a variety lain just the right inten-

sityfora vocal selection,
of assembled parts. - a lecture or a dance,

'  Synchrophase Sccrets
No. 3. Volume Control

- — " — — . ————

Write for literature i

A. H. GREBE & CO., Inc.
E: Van Wyck Blvd,, Richmond Hill, N. Y.
Western Branch: 443 So. San Pedro St., Los Angeles, Cal.

|
A THIS COMPANY OWNS AND OPERATES STATION WAHG GK BE QAD)D

All Grebe apparatus is covered by patents
E-. TRADE MARK

granted and pending REG.US PAT.QFF.

-

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY



PAGES WITH

ONE of the inost conclusive proofs of the
standing of a publication is the regard in which
it is held by the educational authorities. And
when a magazine is officially adopted as a text-
book in schools and colleges, one may safely
conclude that it ranks foremost in its field.

+ o+ %

WiTH particular satisfaction, therefore, we
record the extending use of PopurLar Rabio
in both public and private institutions of learn-
ing. The latest school to select this magazine
as a text-book in radio is the Brunswick School
in Greenwich, Conn. The faculty notifies the
Editor of its decision as follows:

* %

“THE enclosed order for fifteen copies of
PoruLAR Ramio each month -is the result of
the decision of our Science Department to use
your magazine as a text-book during the rest
of this school year. We plan to use every-
thing—from editorials to advertisements—n
some way in our work.”

* * *

WaNE fromm far-away Wellington, New
Zealand,. Mr. C. Billings reports: “Your pub-
lication has become a standard text-book in
New Zealand and we follow your articles with
the greatest interest.”

* * *
IF you see it in PopuLArR Rapio it's so!
* * *

Few articles in PoruLAR Rabpio have stirred
so many readers to write their opinions to the
Editor as “Religion’s Raid on Radio” in the
January number. And all of these opinions—
with just two exceptions—have strongly en-
dorsed the views expressed by the author, Mr.
Armstrong Perry.

* * *

“MR. ARMSTRONG PERRY surely started some-
thing when he wrote ‘Religion’s Raid on Radio,’

A

THE INSPIRATION FOR THE CURRENT
COVER OF POPULAR RADIO

Do you notice any similarity beiween this lit-

tle amateur photograph and the cover design

on this issue of PoruLar Rabiof The picture

was sent to the Editor by a reader, Mr. F. K.

Leslie of Detroit, as a suggestion for a cover—
and our artist used it!

THE EDITOR

writes F. A. Gates of Albany, N. Y. “But
whether he started a much-needed reform or
merely overturned a beehive will have to be
decided by public opinion.”

* * *

As if in answer to Mr. Gates, the very next
letter that the Editor opened was from Mr. H.
H. McFecllen of Washington, D. C,, who wrote:
“The article ‘Religion’s Raid on Radio’ is such
that I wish to express my appreciation—as
well as thank an editor big enough to print itl”

* * *

From a Chicago reader, Mr. G. W. Rabnett,
comcs an opinion that is representative of the
more scientifically-minded readers:

* * &

“l sHould like to compliment you upon the
article ‘Religion’s Raid on Radio.” I feel very
sure that early steps toward some method of
restriction of religious propagandists will avoid
much later trouble. It is a shame that the
religionists, who ridicule science, should try to
grab off the findings of scicnce and put them to
use for their own personal aggrandizement.
Keep up the fight!”

* * *

“l wANT to express my approval of Mr,
Armstrong Perry's article in PopuLar Rabio
for January,” writes Henriette E. Staege of
Mattoon, Wis. “We hope the time will never
come when we shall be forced to listen to
anything or listen to nothing. You do well to
put the public on guard.”

* * *

“THE article in PoruLAR Rapio for January,
‘Religion’s Raid on Radio’ by Armstrong Perry,
is a good one. He states things clearly and
straight. I believe as he does. A mighty good
article,” writes Lowell L. Ellis of Warren,
Mass.

* * *

ONE of the two letters that object to the
article comes from a man who is an avowed
religionist; he states that “it is highly regret-
table that such material should pass through
a censor’s hands.”

* * *

ForTUNATELY there are no official censors in
this country to throttle the expression of re-
ligious opinion yet. The press is still a free
press, and PopuLar RaDplo is not subjected to
the blue pencil of either the religious fanatic
or the professional reformer.

* * *

ANp PoruLar Rapio believes that a protest
against the intrusion of religious propaganda—
or any other form of propaganda—on the cther
is not only justified but that it is an expres-
sion of the opinion of the vast army of radio
fans.

x X %

IN the meantime new broadcasting stations
are springing into existence under the sponsor-
ship of religious bodies; within the past few

(Continued on page 6)
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The Best in Radio Equipment

You Like it Better
When You Build it
Yourself

THE 5-TUBE

ChOoMPsOon
NEUTRODYNE
KNOCK.DOWN SET

LICENSED' TYPE K.40

THE American boy is a natural-born builder. The Thompson Knockdown Licensed Neu-
Hisimagination—his inherited constructive  trodyne Set contains parts that have been
spirit—craves a worthy objective. developed by famous radio engineers of many

There is nothing that so satisfies the natural  years experience.” The perfectly designed and
creative abilityof American boys—youngandold  perfectly matched Thompson parts are in no

—-as the building of a radio set; for when a radio
is finished it brings to the boy the world's best
entertainment and education from far and near.

way similar to ordinary parts. Thompson neu-
troformers and audio transformers, that have
made the Thompson quality of tone reproduc-

Many of the achievements in modern radio  tion famous, cannot be bought separately.
reception have been made by young men who a The Neutrodyne circuit, which was designed
few years ago built radio sets, listened to code  since present-day broadcasting was perfected,
messages, and were the first to listen in when  plus Thompson experience of many years in
speech and music were first broaacast. radio, make the results from Thémpson
~ Building a radio receiver is a happy event  Knockdown Set superior to any Knockdown
in any boy's life. Set on the marker It is easy to assemble.

cAll Parts included in Case
“No drilling necessary

All'parts, {except barreries and tubes) needed ro assemble the
.Thompson 5-tube Neutrodyne Knockdown Set are packed
in a,case with' the Thompson 16 page instruction booklei,

This booklet contains casily understood build-
ingdircctionstogether with photographs. dia-
grams and aC(uaF size blueprints—cverything
to make building a Thompson Knockdown
Set about the easiest thing you haveever rried

The Thompson Knockdown Set is only
$72 at good radio stores.,

R. E. THOMPSON
MANUFACTURING CO.

¢ . Maker of Thompson Neutrodyne Radio

g"“"-» e el Receivers and the Thompson Speaker.

,NEU,TRQ?!N[; 30 CHURCH ST., NEW YORK, N.Y.
- =

“Experience is the Vital Factor in Excellence”

All apparatus advertised in this magazine has been tested and approved by PorULAR RAD1O LABORATORY



PAGES WITH THE EDITOR
(Continued from page 4)

weeks alone the following have been licensed;
KFRP, Redlands, Calif., (Trinity. -Episcopal
Church); WOQ, Kansas Cty, Mo., (Unity
School of Christianity) ; KPPC, Pasadena,
Calif., (Pasadena Presbyterian_ Church);
KFBG Tacoma, Wash,,
Church) KFRW, Olympla, Wash., (United
Churches of Olympla) and WGBC Mem-
phis, Tenn., (First Baptist Church).

* * *

AND the Paulist Fathers (Roman Catholic)
are now announcing station WPL in New
York, as the first of a chain of broadcasting
stations that are established frankly “for the
purpose of acquainting the public with the
Catholic viewpoint on current affairs.”

* * *

“Qur station,” announces the Very Reverend
Josepli MacSorley, the Superior General,
“will be the official mouthpiece of everythmg
Catholic. We want especially to reach isolated
communifies where there is no Catholic church.
We want owners of radio sets all over the
country to be in a position to understand
Catholicism and the Catholic viewpoint.”

* * *

On the heels of this announcement from the
Roman Catholics, the National Lutheran Coun-
cil announced that the Lutheran Church will
also “broadcast direct gospel messages,” em-
ploying station WFUS at St. Louis for the
purpose. This station “will be used to brmg
the Lutheran viewpoint to the radio audience,”
is the gist of their own frank statement.

* *

How long will the radio fan submit to this

rising flood of religious propaganda?
* * *

“Just about a year ago I picked up the first
copy of PoruLar Rabio that I ever saw,” writes
Byron Jones of Sag Harbor, N, Y. “Since
theni I have never missed a copy and have also
sent for several back numbers.

* * *

“As the idea of your magazine seems to be
simplicity and clearness you might use the fol-
lowing as a sort of slogan:

“PoPULAR RADIO—by the scientist, with the
amateur, and for the people.”’

 d L

To the “hams”—the radio amateurs who
transmit and who can read the code~—the
rhythm and technique of the expert on the
key is something akin to music. And once
in a while a broadcast listener rises to doff
his hat to the brass-pounding artist.

* * *

“OFTEN when broadcasting is uninterest-
ing,” writes Ward Dorrell of Toledo, Ohio,

“I get an undeniable thril, when I tune in on °

some of the boys on ‘600 The most pleasur-
able of all comes from the fist of the night
operator at WSC at Tuckerton. He is, of

(First Presbytenan'

course, unaware of my enjoyment of his skitl
—and I'd like to let him know of it through
Porurar Ravio. The commercial stations
come in for so much criticism from the
BCL’s that I want to give a kind word when
it is deserved.”

* * *

Tue Editor is glad to broadcast this tribute
—which is the first of its kind that he has

received.
£ £ %

OnN page 274 of this issue of PoruLar
Ravio appears the first of a series of monthly
commentaries on broadcast programs—a series
that the Editor believes will prove widely pop-
ular with all classes of readers. This feature
is contributed by Mr. Raymond Franms Yates
who, under the pseudonym of “Pioneer,” made
a national reputation as the Arst radio pro-
gram critic of The New York Tribune.

* * *

THE series of “Simple How-to-Build” arti.
cles that PoPULAR RaDIo is running for the
particular benefit of beginners is proving
widely popular. Apparently the simply-con-
structed receivers that are described in the
brief but pointed directions given by our
Technical Editor are being built in large num-
bers by our readers—and with marked success,

too.
* » *

“l wanNT to thank Laurence M. Cockaday
for his article on the Reinartz set,” writes
Harold ]. Kittsley of Cedarburg, Wis. (to
select a typical experience).
inside_aerial. I get Texas every night, have
had KOA, but I can’t get static!”

* * *

Ir you are thinking of building a simple
radio receiver, just turn to page 258 and see
for yourself how easy it is to follow Mr.
Cockaday’s instructions—in this case for the
building of a combination three-stage ampli-

fier.
E : E

In this number two of our regular depart-
ments—“What's New in Radio Apparatus”
and “Trouble Shooting”—have been so ex-
tended in length, in order to include new and
timely information of value to readers, that
the “What Readers Ask” department has been
crowded out entirely—but out of this number
only. Many of the questions that would have
been answered in the held-over ‘department
will be found in the departments that have
encroached upon it.

Editor, PoruLar Rabio

“l am using an’

W
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Selections
from
Carmen

says the broadcasting
announcer, and 1n a mo-
ment you are transport-
ed to old romanticSpain,
to enticing, sunny Se-
ville. That is but one of the end-
less joys of radio owning. For the
full enjoyment of modern life, radio
has become a necessity. For full
enjoyment of radio, you will find
Cunningham Tubes essential.

Since 1915—Standard for all sets
Types C-301A C-299 C-300 C-11 C-12
In the orange and blue carton

RADIO //TUBES

HOME OFFICE:
Chlcago 182 Seccnd Strect, San Francisco New York
PATENT NOTICR: Cunningham tubea are povered by patents dated £-18-08, £-18-12, 12-30-12, 10+
23.17, 10-23-17 . and others {amied and pending.

Cunningham 40-page data book fully cxplaining eare and aperation of Radio Tubea now avail-
wbie by sending 10c in wtampa to San ¥Francisco Qffiea,

/J@MA@

T
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Here’s the

-Jt’s one thing to hear a radio instrument give an
impressive performance in a dealer’s store or some-
One else's home, but entirely different to get thor-
oughly satisfactory results in your own home with
your own operation. )

Thousands of folks have spent their good money for
radio outfits that are not delivering the results they
had hoped and expected to receive.

Ozarka Radio Instruments are sold on the results
they actually show you in your own home. The
Ozarka representative brings the instrument to
your home and sets it up, supplying the batteries,
the aerial and all equipment for the demonstration
—from that point on the instrument is yours for
the evening,

Tune in yourself —let the

wife and children tune in

Test for Tone, Volume and Distance
and then—decide if it gives the radio
results you want.

If you invest in an Ozarka Instrument, our representative in-
gtalls the equipment and leaves it in perfect working order,
and i3 always near at hand if some little problem comes up
that you can't figure out for yourself,

Through the Ozarka Plan of demonstration in the home, peo-
ple are finding that Ozarka gives the radio results they want

=3t far less expense than they thought possible.

4 Tube Set as Low as $39.50

We predict you will be greatly pleased with the easy-tuning

ka—it gives wonderful satisfaction as a radio instrument
for the whole family — but you will be the sole judge as to
whether you want it or not after you hear it, after you swing
the dial yourself and know exactly what Ozarka will do in
your own home.

Let us know you are interested in hearing Ozarka in your
home, and we will make the arrangements. Send for large
illustrated boock No. 200 and don’t fail to mention your county
‘when you write. .

OZARKA, INC,,

right

to investigate a radio instrument

This button identifies Ozarka
representalrve—your gssurance
of radio satisfuction

Here’s What One
6 Year Old Child Did

Ottawa, IIl.. Oct. 13, 1924
Ozarka, Inc.. Chicago, IlL.

Dear Sirs— On October 7th, at 6:45 P, M., T had
completely set up my Ozarka No. 201 and began
tuning in, hurriedly, on account of a meeting which
I had at 7:00 o’clock sharp.

My son, six years of age, watched me whileI was
?};}mng in, and aftell' I ltleft hedwas able t%:lugles insea;en

stations very plainly and entertain is mother
until his bedtime at 8 P. M.
. Sincethat time he has been able to manipulate the

instrument very satisfactorily,
Yours very truly, E. T. EBERSOL,
We Need a Few More Men
in counties where we have no
Ozarka factory representative
Get in your mind these details: (1) A remarkably efficient
radio instrument, (2) well advertised to the public, (3) sold
at an exceedingly low price—and you get some idea of the op-
portunity that exists in the sale of Ozarka Radio
. Instruments. It differs greatly from the ordinary
;ﬁ';.. ; i:c'b of seliing. TheQzarka man arranges
Fe -“.-'.;“*!;-_E;._ the demonstration but the instrument
4 M '‘does the talking” and its performance
s ] i3 what makes an easy sale.
Fuly = :"." ‘We have trained 3100 Ozarka factory rep.
LRyl | resentativesintheir own homes, made them
oty | thoroughly capable, in a short time, of as-
i ' sembling Ozarka instruments, installing the
L. 2 | complete equipment, and qualified to wear
S| theOzarka button.

—-/ The right man soon becomes the sole Ozarka
representative in histerritory and makesan excellentincome,
because so large a percentage of his demonstrations lead to
sales. A small investment is necessary. Experience in selling
is valuable but a willingness to learn is necessary. A clean
record and a goed reputation locally are essential.

Iiﬂou are interested in the possibilities as outlined, write and
tell us about yourself, who you have worked under during the
ast five years, and be sure to give the name of your county.
e will send our Ozarka Plan Book No. 100, It may l-Prove to

be the most important thing you ever read in vour life,

*
806 Washington Ch'

Boulevard lcago

All apparatus advertised in this magazine has been tested and approved by PoPULAR RADIC LABORATORY
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From a photograph made for ’cPuLAR Ranio

“The Foremost Magazine in the Field of Radio”

“To my knowledge there is no periodical that covers the
field of radio with the combination of sound, authoritative
scientific information and human interest that charac-
terizes POPULAR RaDIO. It has been a powerful factor in

. popularizing radio by its insistent adherence to only the
highest standards of radio practice and equipment—and
of editorial ethics as well.”

- —Bvyron Erbprep, D.Sc,,
. ' SCIENTIST AND INVENTOR
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International

The broadcast listener can hear not only the reporter’s ringside
descriptions, but the actual sounds of the boxers’ blows

The outstanding “radio reporter” of pugilistic events is J. Andrew White, whose
running comment during the contests ranges from introductions fo notable figures
among the spectators to detailed accounts of each movement of the contestants.
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VOLUME VII

NUN_I-B_Eil 3

WHAT RADIO IS DOING TO
THE WORLD OF SPORT

How the introduction of reports of athletic contests,
broadcast from the side lines, is not only affecting the
public’s attitude toward sporting events—but affecting

the sports themselves.

Told by one of the world’s fore-

most sport writers— -

: .LAWRENCE PERRY

ABOXING promoter recently took .

steps to end the broadcasting of

important bouts by refusing admission to

~ the radio reporter to arenas, indoor and
out, where his fights are held.

At the same time the intercollegiate
athletic authorities, who have hardly
known where to turn in the face of ever-
growing demands for tickets by alumni
and their friends, are welcoming the
broadcasters with every manifestation of
pleasure.

Apparently the appearance of the radio’

reporter is having an effect on attend-
ance at sporting. events.. It has not, how-
ever, affected the sale of sporting news;
pubhshers state that they have noticed

no appréciablé ‘effects upon the sale of

sporting extras and Sunday editions be-
cause of prev1ous pub11c1ty of outstand-
ing sporting events via the ether route.

Radio broadcasting is new to sport as
to other phases of entertainment, of busi-

ness and the like, and there is no telling
what the ultimate effect may be. Certain
it is that the attitude of writers for the
press toward broadcasters was at -first
characterized by an inimical bearing, as
of men who saw in the radio reporters a
menace to their calling. = This state of
mind has changed to a rather grudging
acceptance of the new order of ‘things,
but it is easy to see that the newspaper
writers are locking ahead to the future
and wondering just what changes are in
store. What will happen, for instance,
when the radic companies begin to. en-
gage special experts in the various sports
which are now being covered on an ever-
widening scale? A large Eastern broad-
casting station (WBZ) has already.placed
a sports writer in the job of announcer.

This spring, as an example, the broad-
casters are reporting the opening games
of the baseball season. One game at the
beginning of the season and a complete

211
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detailed narrative of every game of the
World’s Series at the end of the season
do not constitute a very great menace to
the baseball reporter, or to those sections
of the daily newspapers devoted to chron-
icles of the great national game. But
this is merely a -beginning; when descrip-
tions of every game in the various leagues
are broadcast every evening, as will prob-
ably be done before long, what will be
the effect upon newspaper circulation?
And what *will become of the sport
writer?  Will he have to change his
method of reporting, as well as his point
of view, in order to give his public the
sporting news instantaneously?

Just to illustrate what these changes
really are in the reporting of sporting
events, let us watch a radio reporter in
action.

One of the big football games of the
autumn season is about to begin. It is
a great day in the chronology of inter-
collegiate sport. It is also a rainy day.
Throughout the year, in sooth, there
have been no rainy days like it. “The
sporting scribes of the daily press, seated
high on the very rim of the vast concrete
bowl, lean forward to shield their sheets
of paper from the torrential downpour
as they record the inclement conditions
and then give vent to metaphor and
downright statement of fact as the tele-
graph operators attempt vainly to trans-
mit, over washed-out telegraphic mechan-
ism, what has been written.

Above the press seats, approximately
in the middle of the field, rises a small
booth, canvas-covered. (The press seats
are not covered.) Comparatively, every-
thing seems quite snug and cosy in that
booth, which contains three chairs and a
section of pine planking serving as a
desk. Directly in the center of this piece
of deal stands a telephone transmitter
with an arrangement on either side which
enables the speaker to talk directly into
the microphone, with his mouth always
‘in the same position. It is through this
instrument, of course, that the radio pub-
lic is to receive its report of this aqueous

POPULAR -RADIO

football contest while it sits dry at home,

A young man is working over the mi-
crophone, adjusting it, insuring proper
connection with the nearest long-distance
station, which in this case happens to be
located in New Haven, a bit more than
two miles away.

The crowd gathers—it takes more than
sheeted rain to keep a football throng at
home. The bowl becomes a huge duotone
of gleaming umbrellas and yellow slick-
ers. Below, the gridiron has developed
into a pond. The newspaper men glance
upward at the canvas-covered radio stand
and huddle in their coats with venomous
scowls.

In five more minutes the teams will
be upon the field. Down the press aisle
hurries a keen-faced young man with felt
hat and raincoat of capacity and texture
it would seem to defy the heaviest pre-
cipitation that ever drowned the gorse of
a Scottish moor.

He looks upward to the booth.

“Everything set?”

His voice has a full, pleasing cadence,
a resonant baritone quality which these
days is as familiar to a public incalculably
immense as are the mellifluous voices of
Jeritza and Chaliapin to frequenters of
the Metropolitan Opera House.

“Everything all right,” comes the reply
from the booth.

“Good 1”

The newcomer scales a concrete tier
and ducks under a flap into the booth.
He leans forward to the transmitter with
that expression of assurance such as one
marks upon the countenance of any
protagonist of stage or platform who is
absolutely sure of himself and of his
audience.

He knows that hundreds of thousands,
perchance millions, are waiting in cities
and towns and hamlets in expectancy to
hear his voice.

He is a new adjunct to sport, this
broadcaster, and already he is invested
with a personality that is unique. No
feature writer for the newspapers has a
tenth of his audience. He leans forward
to the microphone.
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Geoge i—l Davis, Jr.
WHERE THE BROADCAST LISTENER SITS AT A BIG FOOTBALL GAME
From this vantage point at the athletic stadium at Harvard the new kind of reporter
not only tells s audience what 1s happening—while it is happening—but, by a svstcm

of supplementary microphones, enables lisieners to get “close-ups” of the college
songs, the cheering and occasionally the conuments of distinguished spectators.

“Good afternoon, ladies and gentle-
men!”

Then in matter of fact tone he pro-
ceeds to cull from the alphabet a mouth-
ful of capital letters by which the waiting
public may know—as if they already did
not—the identity of the corporations to
whom they are to be indebted for their
afternoon of sport.

A gust of wind carries a pailful of rain
into the booth. It strikes the broadcaster
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squarely in the neck. It penetrates be-
neath his raincoat and trickles down his
chest and back. None the less he smiles.
It gives him something to talk about
aside from the football game. And if
your announcer loves anything it is the
opportunity for humorous asides by which
he may enhance the quality of the enter-
tainment and more deeply establish an
impression of his personality upon his
hearers.
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“Some rain up here,” he says. *“They
may call this a gridiron down below, but
from the water it contains 1 should call
it a tea kettle. The boy who makes a
touchdown to-day will be one fine swim-
mer.

“Hi! There goes my hat!”

Now, no one can be an acceptable
broadcaster who cannot visualize his audi-
ence as clearly as the actor actually sees
his audience in front of the footlights.

For example, when the remark about
the watery gridiron was made the broad-
caster had imagination sufficient to see
the smiles that went the rounds of groups
seated in the comfortable warmth of their
homes throughout hundreds and hun-
dreds of square miles of territory.

Graham McNamee tells the writer it
would be impossible for him to get any-

Underwood & Underwood
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where in broadcasting were it not for the
fact that he is visualizing, or, rather—
as he puts it—feeling his vast army of
listeners-in every minute he is talking.

One wonders if the radio audience,
those comfortably sequestered within
doors, or—since the voice of the radio is
so far-reaching—in milder climes where
the sun was shining, could in their turn
visualize the rain-soaked announcer at his
post, trying to protect his transmitter
from washout by the intervention of his
own body to the end that the game might
be reported to its very end? There is
evidence that many do.

The Yale-Princeton game at Princeton,
for example. It was not raining that
day; but, my, how cold it was! There
was a high wind and it had teeth. Down
in the stadium there was protection, but

THE FIRST “RADIO REPORTER” TO COVER A YACHT RACE

When the Royal St. Lawrence Yacht Club held a contest four years ago, an ingenions
sport writer rigged up o radio transmitting apparotus on a small launch and sent

out “side line” reports of the race by means o0

electric power derived from a hand-

driven generator.
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THE BEST-KNOWN BROADCASTER OF SPORTING EVENTS IN THE WORLD
Every radio fan in the East knows Graham McNamee—whose absorbing side line
reports of the World Series baseball games and the most important of the football

games have made him a unique figure in the world of sport.

the radio announcers were lngh in the air
with ‘nothing . but the horizon at their
backs.

“Gee! This is cold!” So asserted
Graham McNamee to the wide world.
“I've got a fur coat on, but the wind is
cutting through the smaH of my back
ltke a buzz-saw. B-r-r-r!” '

This is almost precisely what he said,
for the writer sat directly in front of him
that frigid day and heard him “report”
the game. A

Well, so much for that. Next Monday
McNamee received a letter by special de-
livery. Here is what it said:

“I felt for you last Saturday at Princeton as
I was quite. comfortable at home and enjoying
what you said about the game immensely. 1
cannot bear to think of your being cold at these
games and. therefore I beg you to consider the
following offer: 1, a silver, very flat, quart flask

which is guaranteed to contain the most warm-
g fluid;

2, a suit of very heavy flannel un;
derwear ; 3 two bottles of Scotch which I have
had in mv cellar for ten years. Make your
choice and please advise me.’ :

He selected the article first named.
And he got it!

And that was not all he recetved from
other sources. All sorts of gifts that
make for warmth, sweaters and the like,
came tn. In fact, for some curious reason
a broadcaster of sporting events receives
more .gifts by far than any other persoft
in public life. It is a way the public has
of - showing its ‘appreciation.

How many of -those who sit at home'

and listen to sporting cvents—as, for ex-

ample, a great football game—realize the
detail which must be observed to the end
that the event be broadcast?

In the first place, of course, there is
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the setting of the microphones. In addi-
tion to the “mike’’ used by the announcer
there is one at each end -of the stadium,
designed to catch the cheering and- band
music and thus give those who take the
vame through the air a complete impres-
sion of what is going on.

These supplementary microphones, na-
turally, must be placed with due regard
to the direction of the wind, lest the
sounds which it is desired to transmit be

Thos. C. Kuight

“EPINARD IS RUNNING SECOND!’

Everyone who is familiar with the thrill that

is cvoked in the theater by an actor’s cxcited

commient about an imaginary horse race run

“off stage” can realize the possibilities of a

real report of a real race! Here is Mr. J.

Andreww White reporting the international
horse races at Belmont Park.

POPULAR : RADIO

swept in an entirely different direction
and thus escape the instruments. They
are under the control of the announcer,
and when he calls into his “mike”:

“Now I'll let you hear-the cheering over
that great run.” Or, “Now I'll switch
you on to the Yale band,” he performs
this service] simply by throwing in one or
the other 'of the supplementary trans-
mitters.

At the announcer’s side is an assistant
—a man whose duty it is to distinguish
the various players. Usually he is some
man who has played football and has a
gift for penetrating the welter of writh-
ing bodies and singling out the man who
carried the ball as well as the man who
tackled him.

Whereas the newspaper men can say,
“Dartmouth carried the ball ten yards
through left tackle,” or “Harvard made
first down on Princeton’s twenty-yard
line,” it is a fetich on the part of the
broadcast announcer to name the indi-
vidual in every instance. That is the
reason why often you will hear a correc-

tion made in a name when in the surge

of the excitement with which you are fol-
lowing the narration of the contest it
matters little to you who did which or
what. But announcers, above all things
desire to be exact. :

The assistant who, through his glasses,
picks out the players speaks through a
telephone transmitter, the receiver of
which is hooded to the ear of the broad-
cast announcer, even though the two men
may be touching elbows. This is a pre-
caution taken against the voice of the
assistant carrying into the microphone
thus to be transmitted to the radio fans.
In addition to the assistant there is the
amplifier operator who sits next to the
announcer, or at least near him.

The voice of the broadcaster goes into
this amplifier and there gets an increased
impulse. - ,

Thus 'enhanced in volume and carry-

ing power the announcer’s voice goes

over a local line to the nearest long dis-
tance office. In the case of the Yale

-
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THE CONTESTANTS THEMSELVES TALK TO THE RADIO AUDIENCE

The radio fan may not only follow the game play by play and hear the applause of

the spectators, but may even listen to the players own comments. Here, for mstam:e

ts William Ttldt’ll‘ the world’s champion tennis -player, about to talk into the micro-
phouc at the tennis courts,

game, this long-distance office was in New
Haven. Here it was again amplified and
then shot zia wire to an intermediate
long-distance station at New Rochelle.
Caught here, the voice received further
amplification. In this connection it should
be understood that a voice loses power in
transmission just as water through fric-
tion loses force in traveling through a line
of hose. That is the reason the sound
goes through the amplifving process at
each station.

From New Rochelle the voice went,
still wie wire, to the building at 24 Walker
street, the long-distance terminal in New
York City. Here it was once more ampli-

fied and sent into the WEAF head--

quarters, where it was kicked out over
another line to the Waestern Electric

Building on West street, New York,

where it was “put on the ether

Pretty difficult to realize that the voice
you hear from some football arena or
prize fight: ring is going through all the
manhandling as above described, isn’t it?

Yet the voice, through all the processes,

1s the samie voice speaking into the micro-
phone at the scene of activities.

And, in addition, the voice thus being
transnitted from the field to the final
station is also ‘being sent over long-dis-
tance wires to various otlier stations that
are involved in the broadcasting of the
game—as, for instance, WNAC in Bos-
ton and WCAP in.Washington.

Finally, besides the three men at the
field the broadcasting involves the services
of interior men at the various stations

. 5
e ek e W sy, Mgt e o



Kadel & Herberl

POPULAR RADIO

THE FIRST HOCKEY GAME TO BE BROADCAST
The contest between the Boston Bruins and the Ottawa teams, held in Boston in

December, 1924, is said to be the first hockey }game to be reported by radio.
line reporter is My, Frank

such as those who operate the trans-
mitters .at the West Street station and

the men who monitor the amplifiers at

WEAF.

By the term, “monitoring” the ampli-
fiers, is meant the regulation of the vol-
ume of sound so that there will be no
blurring or other defects. .

Of all the new order of sporting broad-
casters the two best known are Graham
McNamee and J. Andrew White. Mec-
Namee was a concert singer before he
went into broadcasting; in fact, he still
holds down choir-singing positions. Hence
his style of broadcasting differs materi-
ally from that of his colleague who has
been, and still is, in the commercial side
of the new industry. McNamee has a
lot of temperament and throws into his
broadcasting a great deal of the dramatic

The side
yan of station W BZ.

spirit of a contest; whereas Mr. White
is more judicial in his methods. ¢
Radio fans tell me that they thoroughly
enjoy McNamee at a football game, but
that Major White impresses them as
being a bit more of a critic at an impor-
tant boxing match than does the other,
who is pretty much inclined to be in the
ring himself, ducking and walloping and
blocking as the fight rises to crescendo.
What effect does the radio-reporting of
sporting events have upon attendance?
Figures are not yet available for reply.
But it may be safely assumed that the
publicity that is accorded sports by broad-
casting is and must be a powerful factor
in arousing public interest in them. Box-
ing bouts that involve the world’s cham-
pions naturally draw out the boxing fans
in throngs; at the same time they interest
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many who prefer to stay at home and
listen to an absorbing narrative of a bout
as it actually takes place. These are the
radio fans who have never attended bouts
in the past but who are initiated into the
sportlng world as the result of the stir-
ring ringside reports that reach their
ears.

On the other hand, some of those who
have been accustomed to attend sporting
events now prefer to remain-at home and
hear thé games over the radio if only
because they are able to follow the contest
so much more closely -in all its details
than if they were present.. The broad-
caster occupies.a .post of vantage in the
very center of things and finds every sort
of information demanded right to hand.
One easﬂy may imagine, therefore, that
the person who is taking the game out of
the _aur has more accurate and intimate
information as to what is actually happen-
ing, or at least why and how it is hap-
pening, than the occupants of a majorlty
of seats in the vast stadiums. This is
par..:cularly the case when it comes to

~even as sound now is.

and other incidents the exact nature of
which most of those present at the field
have no means of knowmg

This coming spring and summer radio

will give even more than usual attention’

to national and international sport. The
announcers who have become familiar to
radio audiences through their activities in
football, boxing and polo, will be at the
1mcrophones to report boat races, horse
races, field games and tennis. The time
may conceivably come when William Til-

taken over by the broadcastmg interests.

And the time may not beé far distant,

too,” when radio pictures of sporting
events will be flung through the ether,
In such event, it
is not difficult to imagine two prize fight-
ers or two baseball or football elevens
staging their struggles before a mere

"handful of witnesses with the rest of the

world listening and looking in!

From a phowmph made ior PoruLar Rapio

WILL THE VAST ENERGY IN THE ATOM BE RELEASED?
Dr. T. F. Wall of London thinks that it may be, and has been making expenmeuts

that are attracting world- 'wzde tnierest.

Just what they are he will tell in a coming

issue of PoPULAR Rabpio.
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- penalties ‘in football games, for example; ':_!

- den, the singles champion and other star-
players,, whose writings on the game are
now. featured in the daily prmts will be .-



A PICTURE THAT CROSSED THE ATLANTIC IN 20 MINUTES

This is one of the photographs (of a street scene in London) that was sent from

England in the radio photographic tests. These experiments prophesy the publica-

tion of pictures of important European cvents in the daily press of America as soon
as in the newspapers abroad,

THE NEW

PHOTORADIOGRAMS

The recent inauguration of the radio-transmitted picture on a commercial basis opens
. up new and startling possibilities in the realms of industry and commerce. Contracts
and other documents may be signed within a few moments, between parties on opposite
sides of the globe, and the world’s business thereby speeded up immeasurably; news

photographs may be sent to newspapers throughout the world ; portraits of missing .

persons and crooks may be broadcast to police departments everywhere., In this
article the inventor of this latest apparatus tells the readers of PopurLar Ranio how
these pictures are sent and received on the Ranger apparatus.

By RICHARD H. RANGER

BEHIND any development or inven-

tion there must be first the desii-e_.

for its particular accomplishment. This
desire has long been behind the trans-
mission of pictures by radio and it has
finally culminated in the demonstration
of last month when picture after picture

was successfully transmitted from the
City of London to downtown New York
by the Radio Corporation of America’s
high-powered transatlantic system.
Set up in the laboratories were loud-
speakers amplifying the signals coming
in from England; but instead of the radio

220
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code signals with which most broadcast
listeners are familiar, this picture talk
seemed to be an incongruous collection of
buzzing noises—not patricularly rapid in
succession and with more or less of a
halting characteristic. Nevertheless, they
were the shorthand indications which
were accomplishing the registration in
New York City of the photographic im-
pulses that originated from Radio House,
London.

Mr. Donald G. Ward, an engineer, had
gone across to London only three weeks
before to set up a “board” about 3 feet

a fair-sized motor which is used to rotate
a glass cylinder. This motor revolves at

3
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an exact speed determined by a-:\fibrating
tuning fork which sees to it that,.in spite

-of load or electric current varlatlons the

motor will kqep rigorously geared’to time.

The glass cylinder supports the photo-
graphic film to be transmitted. The film
may be either a positive or negative, but
from an operational point of view it is
usually found convenient to use a posi-
tive print .so that the operator can judge
better of ‘the values which should be
brought out as the solid black and the
pure white of the picture. Inside the glass

~ cylinder is a powerful, although small,
by 4 feet in size, on which was mounted ~

electric-light which, with its appropriate

lenses, sends a beam of light through the

film at one point at a time as the drum

A RADIO CAMERA WITH A 3000 MILE FOCUS .
The inventor is here comparing an original photograph with its transmitted duplicate.
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rotates into a light proof box inside of
which is a photoelectric cell.

This cell is the “photoradiographic
eye.” The electrical resistance of this
cell changes in accordance with the
amount of light which falls upon it and
in this way takes care of the shading of
the picture in transmission.

The photo-electric cell functions prac-
tically without any lost motion. That is,
the instant the slightest change in the
amount of light reaches the cell, a cor-
responding change in the output current
of the cell takes place. In this way the
“eye” of the transmitter is able to “‘see”
even the tiniest light variations; in fact
the “eye” sees and records electrically
millions of different current impulses as
the films sweep by the light beam from
inside the cylinder.

The photo-electric cell is, therefore, re-
sponsible for reproducing an infinite

number of different electric current values

which correspond with the light or dark
areas of the pictures that are being trans-
mitted.

In order to cover all of the original
film, the glass cylinder is rotated back and
forth; in this way the entire surface is
eventually exposed to the piercing light
beam. The film rotates through an angle
equal to the width of the picture, and the
electric camera itself advances down the
length of the picture one notch at a time.

- o g
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Thus, line upon line, the whole picture is
covered.

After the signal impulses or electric
waves from the photo-electric cell pass
through a series of vacuum-tube ampli-
fiers, they are fed into a modulating de-
vice ready for transmission. The elec-
trical interpretation of the picture is then
transmitted over land wires from the
London laboratory to the high-powered
transmitting station of the Marconi Wire-
less Telegraph Company, Ltd., at .Car-
navon, Wales. Here the electrnc impulses
on the land wire operate small relays
which turn on and off the high value cur-
rents that flow from the 200-kilowatt gen-
erator to the antenna system. This high
power electrical energy leaving the an-
tenna in interrupted impuises, similar to
dots and dashes of the telegraph code,
creates the ether waves which carry the
photograph 3,000 miles through space to
the receiving station on this side of. the
located at- Riverhead, Long .
Island. '

The development of the photoradio-
gram transmitter has purposely been car-
ried on in connection with the established
radio-transmitting stations, now engaged
in sending .radiograms daily between- Eu-
rope and America. Thus the new device
does not require the preparation of -any
special radio circuits for efficient opera.-
tion.
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HOW THE PICTURES SPAN THE ATLANTIC
The photographs and printed documents are sent from London by wire to a radio

station as shown on the page opposite.
as indicated on this page.

They are received by an American station
From the radio station the electric impulses are relayed

to New York and are recorded, as shown, on the cylinder by the special pen.

At Riverhead, Long Island, in the
Radio Corporation’s central receiving sta-
tion, the operator tunes in to the Car-
navon station. He receives the picture
just as he would receive a radiogram,
but instead of dots and dashes which he
can read he receives an undecipherable
series of electrical impulses. These im-
pulses pass through a bank of vacuum-
tube amplifiers and are then sent by land
wire to the laboratory of the corporation,
located in the building in Broad Street,
New York.

Here this unintelligible code, carrying

the photograph, is translated back into
black and white, recording the original
picture much in the style of a stippled
engraving.

An “unscrambling” device in the
laboratory then decodes the complex
photo message and gives each individual
electrical pulse of energy a definite task
to perform in reassembling the picture.

The picture is reproduced in duplicate
at the receiver, both on a paper record
and on a photographic film. The paper
upon which the record-is made is wrapped
about a rotating cylinder, which, in size
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THE RECEIVING AND RECORDING APPARATUS

A in the picture above 1s the driving motor that runs exactly at the same speed as a

sumilar motor at the sending end. B is the gear that runs the cylinder C on which

the picture is recorded by the special pen D. At H is a magnet that shifts the pen

ltke a typewriter carriage. K are resistances. E is an ink reservoir for the pen.

While the pen makes a picture, a ray from an electric light makes a duplicate within
the camera box F.

¥

[0id Chinese Provert)

HOW PRINTED DOCUMENTS ARE RECEIVED BY RADIO
At a public- demonstration of the Ranger apparatus a full-page advertiscanent, com-
pleie with reading matter and pictures, was transmitied from London within a fe
minutes, ready for reproduction in a New York newspaper. e
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THE RADIO PHOTOGRAPHIC TRANSMITTER
A is the synchronous motor and B is a gear that connects it with the cylinder C on

which the photograph to be sent is fastened.

D is the camera box that «s shifted

by the magnets G while the verying lights and shades of the photograph are being
converted into electric impu'scs,

and appearance much resembles the early
type wax phonograph record. A specially
constructed fountain pen bears against
this just as the needle of the phonograph
does on a record. - The pen is attached to
an electrically-controlled lever in such a
way that every pulse of electrical current
which passes through the magnet coils of
the relay lever draws the pen to the sur-
face of the paper, making a fine ink mark.
A changing current fed through the mag-
net coils causes the pen to wiggle in step
with the current impulses, thus giving the
artistic stippling effect in the reproduced
picture.

One of the outstanding requirements in
sending pictures by radio or-wire is abso-
lute synchronism of the sending appa-
ratus with the receiving device; otherwise

-distortion will occur. If the receiving
apparatus should lag the slightest particle
of time behind the transmitting set, the
received picture would be blurred and un-
recognizable.

This necessary synchronism is main-
tained by the use of special driving mo-
tors, one geared to the transmitting cylin-
der and the other geared to the receiving
cylinder. These motors although sepa-
rated by 3,000 miles maintain the same
speed. This is accomplished by the aid
of the tuning forks already mentioned.

Chief of the features of this photo-
radiographic system may be mentioned
the fact that the entire operation at trans-
mitter and receiver is in broad daylight.
This immediately removes the process
from the laboratory stage, which necessi-
tated dark rooms and many other special
provisions and brings it into a category
of usual commercial equipment.

The building up of the received picture
is a' fascinating sight even to those who
have watched it as it became more per-
fect day by day. This is partxcularly true
when it is realized that it is originating
more than 3,000 miles away, and that
those -particular dots are being.formed
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nowhere else but right on the receiving
cylinder in New York City. No human
hand could hope to imitate the precision
of the small special fountain pen which
puts down, here and there, dots or dashes,
then leaves an open space which gives the
pleasing effects of the finished picture.

If the same picture is transmitted twice,
the dots do not occur in exactly the same
spots on each picture; in other words,
each and every transmission is individ-
ualistic, although the resultant pictures

POPULAR RADIO

when held at a little distance are absolutely
identical. In other words, the dots come
in seemingly, hit or miss, but it all de-
pends upon the chance way in which the
picture first starts, so that the succeed-
ing dots will take up their proper places
with mathematical exactness to give true
tonal value to the picture.

So it seems that this photoradiographic
art will soon come to have a real place
in communication; particularly as facili-
tated by the rapidity of radio waves.

——t e — & —
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HOW TO WIND A LOW-LOSS SPIDER-WEB COIL
On a hard rubber or bakelite form as shown above, start winding the wire from the

center in an over-and-under fashion around the spokes of-the frame.

Continne

alternating the wire in this manner until you have wound on the frame the number
of turns required for the particular coil.
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From a photograph made for POPULAR RADIO

A TYPICAL RECEIVING CONDENSER

Ficure 1: The ordinary receiving condenser has air insulation and the plates are

spaced as close as mechanical considerations permit. This is_a satisfactory pro-

cedure since the potential between the plates is low, and the close spacing gives rela-

tively high capacity. If the air was replaced by another insulating material, the
capacity of the condenser would be increascd.

FACTORS THAT GOVERN THE

CAPACITIES OF CONDENSERS

Article No. 12

Condenser capacity is determined by the insulating substance between the condenser

plates, as well as by the mechanical dimensions of the condenser. High-grade ma-

terials that will not absorb moisture and that are not greatly affected by changes in

temperature should be employed. In this article a condenser capacity formula, em-
. bodying these variables, has been developed.

By SIR OLIVER LODGE, F.R.S, D.Sc, LLD.

WHEN a conductor is charged with
. .. electricity, its potential rises.
And, if the” quantity of electricity sup-
plied to it, is doubled, the potential is
‘doubled too. The ratio.of the charge
‘to the potential is called the *capacity”
of .the body. ' ' _
~ There is the same sort of thing in
heat. The moré heat is supplied to” a

body, the higher grows the temperz_i_ture. oy
5 oo . '.“227 : 5o
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And the ratio of the amount of heat
supplied, to the consequent rise of tem-
perature, is called its ‘‘thermal ca-

pacity.” :

The thermal capacity of a body natu-

rally depends on its size or rather its

weight; but it also depends on its ma-

‘terial. That part of ‘the capacity is

called “specific,” which means the ca-
pacity of each pound or each gram.

AR LY T e ’
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. The specific capacity of lead is one thing,
of iron another, and of water is greater
than either.

In this respect, thermal capacity dif-
fers from eléctric capacity. Electric ca-
pacity does not depend on the material
of the conductor, but, as Faraday
showed, on the nature of the material
surroundmg the conductor. A conductor
in air has one capacity; but if plunged
into a vessel of oil, or melted resin or
pitch, or some other insulator, .it has
another and greater capacity. Hence
there is a specific inductive capacity for
each insulating material, which can be
ascertained by experiment.

In addition to that, however, the ca-
pacity of a body changes, not only by
reason of the insulator surroundmg it,
but also by reason of conductors in ifs
neighborhood. If it is brought near the
earth, for instance, or near a wall, its
capacity increases. And - this - increase
of capacity is calculable from the geo-
metrical conditions, that is, when the
shape ‘and distance of bodies is known.

In some respects, therefore, electrical
capacity is less simple than thermal ca-

pacity ; since the latter has wholly to do’
with properties of materials, whereas the.

former is dependent on geometrical con-
ditions besides.

Take the simplest case—an isolated
sphere: the moon,” for instance, or a
brass ball far away from anythmg eIse
A charge on it is measured by the
repulsive force it can exert on a sxmllar
equal force at a given distance, in
accordance with’ what is called Coulomb’s
Law. The electrical force varies in-
versely with the square of the distance,
just .as gravitation does. But ferce is
always equal to gradient or slope of
potential. From this it follows, though
not quite obviously, that the electric po-
tential at any point near a charged body

is equal to the charge divided by the:

distance, i.e., the simple distance of that
point from the charge.

Assuming this, and applying it to the
case of an isolated sphere, let us ask:
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What is the potential of its center?

The charge resides wholly on the sur-
face; hence the center is at a distance
from that charge equal to the radius
of the sphere. Consequently the poten-
tial is 2.

And since the body is a conductor,
and the electricity is at rest upon it,
its potential is uniform, or the same
throughout.  This 2 therefore gives
the potential of the conductor. And, if
you want to know its capacity, you
simply divide the quantity by the poten-
tial; and you get 7.

That is, the capacity of an isolated
sphere is equal to- its_radius, and can be
expressed in centlmeters meters mlles
or any other units of length. s

It may be asked: How can a capacnty
be a length?

The capacity depends, not on the body
itself, except as regards its ‘size; and
shape. It depends essentially on: the
properties of the material surrounding it.
The material surroundmg the moon is
the ether of space. The material sur-
rounding a brass ball is the ordmary at-
mosphere. The two surroundings _d_o not
differ appreciably in this respect. They

-both have practically the same specific

But unfortunately
It is accordingly

inductive capacity.
its value is unknown.

called K. -And when we speak accu-

rately, we ought to say that the capac:ty
of an isolated sphere is Kr.

But for practical purposes, we cannot
deal with .an unknown quantity. The
simplest plan is to assume it to be 1,
and proceed  with the memory of that
perfectly gratuitous and arbitrary. as-
sumption at the back of our minds.
This is the basis of the electrostatic
system of measurement. 'When a thing
is expressed in electrostatic units, the
meaning is that the unknown quantity
K has been arbitrarily called 1. The
worst of .it 1s that we get so used to

doing this that we are likely to forget

the assumption altogether. The con-
venience of the assumption is that it
enables us to specify our measurements
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General Electric Co.

A COLOSSAL 2,000,000 VOLT CONDENSER
Fi1GURe 2: In the case of this high-tension condenser, used in producing a 2,000,000

volt lightning flash, high insulation is of the utmost tmportance. Thick glass insu-

lation separates the condenser plates of ecach unit and many units are connected in

series so that the voltage across each one is much reduced. With all these insulating
precautions the condenser naturally attains a huge bulk.
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From a photograph made for PoruLar RADIO .

A COMPACT TYPE OF CONDENSER

Froure 3: This tiny condenser has about ten times the capacity of the one shown in -
Figure 1 because it is constructed with miica inswlation and the plates are spaced only

a few thousandths of an iuch a{mrr

Part of the condenser is cut a

awway to show the

tinterior construction.

in a very imuch more simplified manner.

Now put an outer hollow globe round
the brass square. It can Dbe done,
and actually used to be done, by apply-
ing to it two brass hemispheres bigger
than itself, and suspending it sym-
metrically in the hollow. It can bhe
charged through the suspending wire. If
the outer shell is earthed, the inner
globe will now be found to have a
much greater capacity than bhefore. The
charge on it has, so to speak pulled' up
from the carth an equal quantity of op-
posite electricity; and the two charges
face each other across the insulating
space.

If we now reckon the potential of the
center of the sphere, it will be Q due
to the one charge, and — 2 due to the
other. The potential will then he :

Q(% l) Qr—r

~and hence -

‘may be called r.

the capacity (Quantity—=
Potential) of the globe, now that it is
surrounded by an outer shell of ra-
dius r’, is :

t

o 5
Ct= rer

Now, we see that r’ - r is the thickness
of the msu]atmg space or diclectric sep-
arating the two conductors, which we
may call Z; and if this space is very
thin, thatis 1f the spheres nearly fit, r 1’
«So thé capacity of
such an arrangement as this, which is
familiar to electricians as a condenser, is
Z. Now the area of a sphere is 4Xr%
Hence we may specify the capacity

of the spherical condenser as,

A

4+ = Z
This result is general; for it does not
really matter whether the condenser is
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spherical or not, provided the dielectric
thickness is uniform. It will do equally
well for a pair of flat plates, one
earthed, the other insulated, each plate
of area A. So the capacity of a con-
denser in general is,

A
4 v Z

provided only air or ether is between
the plates. If, however, some other

231

substance is used as the insulator or di-
eiectric, such as glass or mica or paraffin
or oil, we must multiply this value by
the specific inductive capacity of the
material relative to air, as determined by
Faraday; and may thus get four or five
times the air-value. This numerical
ratio has to be determined by experi-
ment for different aterials, and is
usually recorded among the data char-
acteristic -of -different substances.

THE RADIO EQUIFMENT IN AN APARTMENT HOUSE
WHERE RADIO GOES WITH THE RENT

In a new apartment house in New Vork, each tenant can plug in on any of four

programs in his own rooms.
recetvers, which are operated

All the tenant needs is a loudspeaker.
on the top floor, pick up the programs.

Four radio
Besides,

through the use of four loudspeakers, the dweller in this house may have four
programs in fouwr separaie roowis.’ e -
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A. T, and T. Co.

Elliott and Frey, London

“Jhe MEN WHO

4th Installment

THE BUILDER OF THE FIRST PRACTICAL
: ARC TRANSMITTER

BEFORE 1902 .the. electric -arc had been ex-

“perimentally used for radio trarsmission, but

1t was not until VALDEMAR POULSEN, a Dasie,

_in 1902 dceveloped an arc transmitter that ef-

ficiently produced radio-frequency waves. His
invention embodicd the principles of William
Duddell and Elihv Thomson.

THE MAN WHO LAID THE FOUNDATION

. " FOR THE “BEAM SYSTEM"

IN 1878 ALeExanpErR GraHAM BELL, known
the world over as the inventor of the telephone
system which bears his name, spoke along a
beam of light. In his experiment a flexible
mirror acted like the diaphragm of a telephone
receiver that vibrates with the sound waves

- produced by the voice. This mirror sent a ray

of light to the receiving station where it moved
about the face of a selenium cell tn unison
with the vibrations of the voice at the trans-
mitting station. The consequent varying cur-
rent of the ccll actuated a telephone receiver
which reproduced the transmitted voice.

ONE OF THE FIRST TO SIGNAL AT A
DISTANCE WITIIOUT WIRES

WitH two loop circuils one quarter of a
mile apart, SR WiLLIAM PREECE in 1885 trans-
mitted speech between two points on the
Bristel Channel tn England. The method used
by Preece united conductive and inductive ef-
fects m making one circuit influence the other.
Little is known about the apparatus he em-
ployed. In 1896 he was associated with Mar-
cont in his early experiments.

'}
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THE FIRST TO EXPLAIN THE BEHAVIOR
OF ELECTRONS

Sir JoserH J. THoMSON, an Englishman, was
the first person to isolate the electron. Follow-
ing this discovery, he expoundcd the electron
theory, which provided the true explanation
of the operation of the vacuum tube. His other
work that is directly related to this same field
were experiments with the discharges of elec-
tricity through gases and with the conductivity
of gases that led up to his electron investiga-
tions.

THE FIRST NAVAL SIGNALLER

IN 1895 ADMIRAL JACKSON of the British
Navy used vertical antennas and tuned sending
and receiving stations to telegraph at a short
distance between ships employing most of the
principles cxpounded by Marconi. His experi-
ments were conducted for the British Navy for
which e did a large work in organizing its
radio service. Later Admiral Jackson wos
associated with Marconi in other experimental
transmitting tests.

THE FIRST RADIQO MATHEMATICIAN

THE first man to provide mathematical ex-
planations for some of the elcctrical phenomena
associated with radio was Loro KeLvin (Wil-
liam Thompson). His paper “On Transient
Llectrical Currents,” written in 1853, has be-
come classical as a mathematical unfolding of
the character of the discharge of a Leyden jar,
Similar investigations in the same feld that
have contributed to radio science were his
mathematical studies in electro-dynamics.

Brown Bros.
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Kadel — Herbert
ADJUSTING INDUCTANCE ON A SHIP'S RADIO TRANSMITTER

The radio operator adjusis the coupling with the left hand and changes the indue-

inmnce of the loading coil with the vight hand. These changes have to be made care-

frllv tn order ta get the greatest possible rvadiation and a sharp wase in the case
of the spark seis,

What “Inductance” Means to
Your Set

In the ordinary radio circuit are found three electrical

properties: resistance, inductance and capacitv. In

PorULAR RADIO for July the author told how resistance

affects the constants of a radio circuit; in this article
he tells what inductance 15

By JULTAN K. HENNEY

HE year 1831 was a memorable one Michael Faraday, Professor in the Royal

in the history of electricity, for Institution in London. Were it not for

that year marked the date of the discov- this phenomenon., whereby a change of
ery of electromagnetic induction by current in one circuit sets up currents in

234
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another circuit, not metallically.connected,
there would be no motors, no dynamos
and no radio.

Electricity would exist in the form pro-
duced by chemical action, such as modern
dry cells, and by rubbing the cat’s back.
It would be useful in producing light and
heat in limited quantities, but the many
other applications to which this natural
energy has been placed would be non-
existent.

Faraday’s experiment is now part of
the stock and trade of any high school
course in physics. Two coils of wire, a
dry cell E, and an indicating instrument
G, such as a galvanometer, and a switch S
are all the instruments that are needed.

The arrangement of such an experi-
mental set-up is shown in Figure 1. The
two coils L1 and L2 are placed near each
other, and the current made and broken
in the first circuit, known as the “pri-
mary.”. As the current is turned on or
off, a slight movement of the pointer
shows that a minute current has Dbeen
“induced” in the secondary winding. As
long as the current flows steadily in the
primary, no deflection is noted. It is only
at the make or the break.

The two principles underlying the
phenomenon of induction are stated sim-
ply as follows:

1. Any coil of wire in which a current is
flowing will have a north and south pole and
the coils will be surrounded by magnetic lines
of force like a horseshoe magnet.

When the current is turned on or off these

lines of force mowve out from the coil or fall
back upon it.

2. Any other coil, placed so that these lines
of force move through it, will have an electric
current induced in it.

From these two principles, which are
practically the converse of each other,
have come the motor and the dynamo.
The coil of wire carrying a current will
tend to orient itself with respect to a
magnet just like any other magnetized
material. If the magnet moves, the coil
will tend to follow, and a motor results.

Conversely, a coil of wire rotated in a
magnetic field will have a current set up
in it. Tn Figure 2 is shown an elemen-

PRIMARY. . SECONDARY

©

L, Lo

— ;-—D:E

£
A TEST FOR INDUCTION

Ficure 1: When key S is opened or closed,

galvanometer G flickers, thus showing that

the building up or collapsing of the lines of

magnetic force about coil L1 have induced a
current in coil L2.

HOW THE GENERATOR WORKS

Ficure 2: As the wire of the armature rotates
between the magnetic poles pieces, it culs the
magnetic lines of force that lie between them,
and a current is induced in the wire which is
carried from the armature by the brushes that
press against the rings. As the direction in
which the wire cuts the lines of force reverses
on each half revolution, the current is an al-
ternatiing one.

TIME

EMF

HOW ALTERNATING CURRENT
LOOKS

Ficure 3: If the change in the voltage of al-

ternating current is plotted graphically, it wnll

produce a curve as shown above. Each wire

that carries the current becomes alternately
positive and negative.

-~



236

== GLEp dEl dEb dls GED SIS =D S s AN GENS EEED EEES SEe GEED SIS

i ——

£

INDUCTION WILL LIGHT THE LAMP

FiGuRe 4: When key S is opened, the collap-

sing lines of wmagnetic force about the core of

magnet L cut the wire of the magnet and in-
duce a currcnt that flashes the lamp.

o~ 0
S

tary alternating-current dynamo. When
the coil passes the two magnets, the lines
of force are cut most rapidly by the wind-
ings and the greatest amount of current
is induced. When the coil moves parallel
to the lines of force, no current is in-
duced. The net result of one revolution
is shown on the curve in Figure 3, repre-
senting one complete “cycle” of alter-
nating current.

There are two kinds of induction, “mu-
tual,” illustrated by Faraday’s experi-
ment, and “self-induction” which is pic-
tured in Figure 4. Here the lines of force
from any one turn cut adjacent turns of
the same coil, so that a current is set
up in them—even though they are part
of the original winding.

Consideration of the law of the con-
servation of encrgy makes it necessary for
this induced current to be in an opposite
direction to the exciting current. for
otherwise the resultant energy would -
build up and no one could tell where
such a process would stop. Lenz’s Law
states this principle.

In any circuit the induced electromo-
tive force and the induced current depend

A
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chiefly upon the “amount of cutting” of
lines of force. This in turn is controlled
by the number of turns of wire and the
+urrent flowing in the primary coil. The
“amount of cutting” is termed the in-
ductance of a coil, and the unit is named
after the American mathematician and
physicist, Joseph Henry.

When the induced electromotive force
amounts to one volt and is caused by a
current changing at the rate of one am-
pere-per-second, the unit of inductance
is said to be one.henry. The henry is a
very large unit, and radio-frequency coils
for the ordinary range of wavelengths
seldom have an inductance above a few
milli-henries (thousandths of a henry).

To illustrate the efféct of induction we
may connect a large electromagnet L, a
battery E, a key S, and a small lamp X,
as shown in Figure 4. When the key S
is closed, current flows in the winding L,
lines of force cut the many turns of
wire, and a current, due to self-induction,
is set up. According to Lenz's Law the
direction of this induced current must be
opposite to that of the exciting current.

Z

M

HOW RESONANCE WORKS

Ficure 5: If the wweight M is pulled doun

and then relcased, it will move up and dowm

in regular time. depending on the strenoth of

the spring and the weight. Similarly, a coil of

wire has an electrical resonance which depends

on the number of turns of wire, the spacing
and other physical dimensions.
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MODERN INDUCTANCE COILS ARE SMALLER THAN THEY WERE

At the right is a loose coupler which was in use twelve years ago.” At the left is
a wmodern wariocoupler which performs the same electrical fuitction as the bulky,
old-style instrument,

For this reason several seconds may
elapse before the magnetic field is built
up, and the maximum flow of current
is reached.

When the key S is opened, the lines of
force collapse back upon the coil I, a
current is induced in such a direction as
to keep the exciting current flowing, and
a rush of energy takes place across the
gap at ‘the key. This is made evident
by the spark that occurs hetween the
points of the key.

- A lamp X of higher resistance than
the magnet windings L (placed as shown
in the dottéd lines) will flash up when

the key is closed and the current is hin-
dered in its journey through the coil.
After the lines of force through the mag-
net are established and no more.energy
is required to move them, the current di-
vides, and the lamp dies down. *When
the key is opened, the rush of current
takes place through the lamp instead of
the gap at the key.

A severe shock may be felt if both
wires are touched at the time of break-
ing the contact, for not only does the
experimenter get the effect of the normal
current but the added induced current as
well.  This “make and break” svstem is

&
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From a steel engraving made by J. G. Murray, 1842, owned by the Chcmi;ts' Club, N. Y.

POPULAR RADIO

THE FIRST LABORATORY OF THE DISCOVERER OF THE LAWS OF
INDUCTION
Michael Faraday, the scientist who later discovered the laws of eleciromagnetic
induction, started his career as a dishwasher and pupil of the great chemist, Sir
Humphrey Davy, in the famous laboratory of the Royal Institute in London.

often used for lighting gas jets, or cigar
lighters, or for the ignition on motor
boat and stationary engines. A coil with
an iron core, a battery. and a timer which

£ .
HOW RESONANCE IS TESTED

Ficure 6: In an electrical circuit, the fre-
quency of oscillation depends on the induc-
tance and the capacity. When gencrator E is
run at varying speeds, some one speed will
produce a frequency that will give the highest
reading tn ammeter A. )

l

opens and closes the circuit at the proper
intervals comprise this form of ignition.

A comparison of inductance with re-
ststance has a mechanical analogue in
the comparison of inertia with friction.
Resistance opposes any flow of current;
inductance opposes a change in direction
or magnitude of current. Friction op-
poses any motion; inertia opposes a
change in direction or magnitude of mo-
tion. Thus, in the realm of direct cur-
rent electricity, inductance plays a rela-
tively unimportant role. In alternating
current circuits, however, the effect of
inductance may be many times that of
resistance. This is particularly true of
high-frequency, alternating current with
which radio has to deal.

Another mechanical illustration will
show the effect of inductance upon a
high-frequency circuit.
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WHAT “INDUCTANCE” MEANS TO YOUR SET

The spring shown in Figure 5 will
vibrate at a certain frequency if disturbed
from a position of rest. This frequency
—be it five vibrations per second, or a
hundred—is determined by the stiffness
of. the springs, and the inertia of the
mass M. Energy applied to this system
must overcome these two forces as well
as the resistance of the air.

If the spring is disturbed at a certain
rate, known as the natural frequency, the
greatest amount of vibration will result.
In an imperfect way this represents what
in electrical terminology is known as reso-
nance.

An alternating current flowing in a cir-
cuit as shown in IFigure 6 will give a cer-
tain response in the ammeter. It will be
found that at -some particular frequency
the current will be at a maximum. This is
known as the natural frequency of the
system, and is determined by the induc-
tance of the coil, and the capacity of the
condenser—a property of electrical cir-
cuits which will be discussed in the third
of these articles.

The process of tuning consists in vary-
ing either the inductance or capacity of
a circuit in order to get maximum current
flow.
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The application to radio receiving is
illustrated by Figure 7. Here is an an-
tenna A in which current of definite fre-
quency is flowing. The “secondary” of
the receiving circuit is tuned by means
of a condenser C or a change in the
inductance of the coil until maximum re-
sponse is heard,

The relation hetween wavelength and
its components is

Wave length=1884 vV inductance x capacity
Wave length=1884v LC

Where L is inductance in microhenries, C is
the capacity in microfarads.

. For instance, if a broadcasting station
operating on 360 meters is to be received,
the product of L and C must be .03648.
If we own a “twenty-three-plate variable”
whose maximum capacity is about .0005
microfarad, our coil should have an in-
ductance of about 200 microhenries.
Charts have been given in PopurLar
Rapro for the winding of coils of any
desired inductance, and in various pub-
lications may be found tables of the pro-
duct of L and C. By wvarying the
condenser mentioned above, with an in-
ductance, signals from a range of about
170 to 600 meters can be received.

DET.

N|
|
Q

O
c;:: TEL.
(o)

HOW RESONANCE WORKS IN RADIO

Ficure 7: Compare this diagram with Figure 6 and sce how the inductance, capac-
ity and resistance are duplicated (the resistance of the radio receiver is in the wire,

ete.).

Radio currents flowing in L1 induce currents in L2 and maximum respan.s'e

is secured when wvariable condenser C is adfusted to resonance.

g
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HCW TO BUILD THE IMPROVED DX
REGENERATIVE RECEIVER

The set described in this article cuts down tuning controls to a minimum
and at the same time embodies features that eliminate the trouble some

amateurs experience with this type of receiver.

This is one of the most

reasonable sets to build that has been described in this series of construction

articles.

The tube circuit is based on the ultra-audion system of De Forest

with the addition of a tickler coil.

By LAURENCE M. COCKADAY

Cost oF PaRrTs: Not more than 345.00
ReceivinG RANGE: Up to 2,000 miles

Here Are THE I[TEMS You Wi NEep—

A, B, and C—primary, secondary and tickler
coils of the New York Coil Co. DX
coupler equipped with Kurz-Kasch 4-
inch dial;

D—Rathbun variable condenser, .0005 mid.,
equipped with Kurz-Kasch 4-inch dial;

E—Dubilier mica fixed condenser, Type No.
640, .00025 mid.;

F—Dubilier mica fixed condenser, Type No.
640, .00025 mid.;

G—Dubilier mica fixed condenser, Type No,
640, .005 mid.;

H and I—Dubilier mica fixed condensers,
Type No. 640, .02 mid.;

J—General radio type 285 amplifying trans-
former;
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K and L—Bradleyohms No. 25;

M and N—Cico double-circuit and single-
circuit jacks respectively; -

0O—Cico filament battery switch;

P—Composition panel 7 by 24 inches;

Q—Amperite No. 1A automatic filament-
current adjuster;

R—General instrument, filament rheostat (6
ohms) equipped with knob and dial;
S—General instrument, filament rheostat (20
ohms) equipped with knob and dial;

T—Fil-Ko-Leak;

Ul—Benjamin Cle-ra-tone socket;

U2, U3 and U4—Walbert sockets;

V1 and V2—Daven mounting No. 50;

W1 and W2—Durham metallized filament
grid-leaks .5 meg. and .25 meg.;
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THE COMPLETE CIRCUIT DIAGRAM

Ficure 1: This is the hook-up for the improved regenerative recciver. All the
symbols for the instruments bear designating letters which reappear in the list of
parts on the opposite page and throughout the text and the illustrations.
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X—sub-base ;
Yl—antenna connection block ;

Y2—bhattery connection block;
Y3—brass brackets;
Z—cabinet,

SO many radio enthusiasts are using
the “Real DX Regenerative Receiv-
er’” which was described in the January,
1923, issue of PopurLarR Rapio, and so
many requests are received for informa-
tion about improvements for this set,
that the PoruLArR Rabpro Laboratory has
worked out a new embodiment of this
design which incorporates all the good
features and eliminates many of the trou-
bles experienced with the former set.

In this new and improved set only a
single variable condenser is used and the
plate variometer has been reduced to a
simple form of tickler coil. Otherwise,
the tuning circuit remains substantially
the same except that the frequency range
has been broadened to take in the whole
broadcasting range from 200 meters to
536 meters. In addition to this the same
type of amplification that was used in the
last Four-circuit Tuner has been incor-
porated in the set described in this article.

The whole set has been arranged with
a view to obtaining the following fea-
tures’: - )

(1) Maximum amplification as ob-
tainable from a regenerator:

(2) Sufficient selectivity to allow tun-
ing in distant stations through
the local stations:

(3) A receiver that can be used on an
outdoor, or on an indoor an-
tenna:

(4) Truthful reproduction:

(5) Ample volume for distance re-
ception on a loudspeaker:

(6) Low cost of construction:

(7) Simplicity of operation.

The set contains the modified DX
Coupler with an aperiodic primary and a
secondary coil shunted by a variable con-
denser. The general scheme of hook-up
for the tube circuit is the familiar ultra-

~audion scheme of DeForest with the ad-

dition of a novel tickler connection. One
stage of transformer-coupled audio-fre-
quency amplification is used next to the
vacuum-tube detector and two additional
stages of resistance-coupled amplification
are used after this stage.
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THE WORKING PLAN FOR CONNECTING UP THE INSTRUMENTS

FiGure 2:
draton just as they appear.

tustrionents arve drawen in abowt ety velative positions.

The upper rectangle vepresents. the panel and on 1t the snstruoments are
The lower rectangle represenls the baschoard; the

The heavy black lines show

the wway lo wive up the mounted fnstrinments.

This combination gives results superiar
to any other form of audio-frequency
amplification that has heen tried out in
the lahoratory.

All of the apparatus is mounted on a
standard 7 by 24-inch panel and sub-
hase, with a standard cabiifet of the same
dimensions as’ used for the five-tube
Four-circuit Tuner. The schematic wir-
ing diagram for this receiver is shown in
Figure 1. The picture wiring diagram
which shows the instruments as thev
appear and the connecting wires as they
actually go in the set. is shown in
Fioure 2.

Parts Used in Building the Set

Ii all the'diagrams in this article each part
hears a designating Tetfer; 1n this way, the

prospective builder of a set may easily deter-
mine how to mount the instruments in.the cor-
rect places and connect them properly in the
electric éircuit.

The same designating letters are used in the
text and in the list of parts at {he heginning of
the article.

The list of parls there given includes
the exact tustriuments wsed i the set
from which these specifications were
made up. The cxperienced amatenr,
hotecver, wwill be able to pick out other
reliable makes of instruments <which
may be used with equally good resulis.
But, we recommend that the novice fol-
low the list. For the diagrams in this
article will tell him exactly where to
bore the holes and cxactly where 1o
place the cannections.

I'f instruments other than the ones listed are
used, the only change that will be necessary
will be the use of different spacings for the
holes that are to he drilled in the panel for
mounting the instruments.
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VIEW OF THE SET FROM THE REAR

Ficure 3: This picture shows the general arrangement of all the instruments
fastened to the panel or base. The exact locations for the instruments are shown
1 Figure 5.,

THE PANEL VIEW OF THE RECEIVER

FiGUure 4: This gives an idea of how the set looks from the front and as the dials

ond knobs are marked with letters which correspond to the instruments to which

they are attached, the prospective operator will have no trouble in locating the various
tuning controls as they are explained in the instructions for tuning.
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How to Construct the Set

After procuring all the instruments and
materials for building the set, the amateur
should prepare the panel P. (Shown in Fig-
ures 3, 4, 5, 6, 7 and 8.)

First of all, cut the panel to the correct
size, 7 by 24 inches.

Then square up the edges smwothly with a
file. The centers for boring the holes (which
are necessary I[or mounting thc 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 he fastened on the panel
and the centers marked directly on the panel
by punching through the paper with a sharp,
pointed instruptent.

If all the holes to be drilled are first started
with a small.drill, one-sixteenth inch in diam-
eter or less, they can he more nearly centered.

The holes outlined .with a double circle

- S
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should be countersunk, so that the flat-head
machine screws used for fastening the instru-
ments will be flush 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 readily decide
what size hole is necessary by measuring the
size of the screws and shafts of instruments
that must go through the holes. ’
When the panel is drilled, the builder may
give it a dull finish by rubbing the face of the
panel lengthwise with fine sandpaper until it
is smooth. This process should be repeated,
except that light machine oil should be ap-
plied during the second rubbing. Then rub
the panel dry with a piece of cheescloth. A
dull permanent finish will be the result. Or,
the panel may bhe left with its original shiny-
black finish, if care has heen exercised, so that
it has not been scratched during the drilling.
After the panel has been prepared you are
now ready to mount the instruments on it.
First fasten ou the variable condenser D by
means of the large nut that comes with the

VIEW OF THE SET AS SEEN FROM THE LEFT

FiGure 6: This illustration shows the general manner of mounting the DX coupler,
condenser and variable grid-leak.
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From a photograph made for PoruLAr RaDio

- HOW THE COMPLETED RECEIVER LOOKS

The simplicity of tuning this receiver is apparent at a glance. The large dial at the

left is the single-wavelength control. The dial which the operator is turning is the

regeneralion control. Each of the local stations was recoived with excellent volume
and tone quality in the daytime, while at night distance was readily picked up.
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THE WORKING DRAWING FOR CONSTRUCTION

Figure S: Here arc shown the correct positions for the itnstruments which are
mounted on the haschoard. The positions are grven, center to cenfer, for all
tnistrunents.
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instrument and then attach the dial to the shaft
of the instrument.

Next mount the DX Coupler by means of
two screws fastened through the panel P and
attach the dial to this instrument. (See Fig-
ures 2, 3, 4, 5 and 6.)

Next fasten on the switch O and the two
jacks M and N, in their respective places as
shown in Figure 5. Then mount the two rheo-
stats R and S by means of two screws to each
rheostat and attach the knobs and dials. See
Figures 4 and 5. This finishes the mounting
work on the panel and it can be set aside for
the time being.

Now prepare the baseboard. It should be
cut from one-half inch hard wood to the size
shown in Figure 5. Be sure that it is squared
up properly when it will be ready for the
mounting of the instruments,

First mount the four sockets Ul, U2, U3 and
U4 in their respective places as shown in Fig-
ures 3 and 5. These are fastened to the base-
board X by means of two wood screws to each
instrument.

Then mount the two Bradleyohms K and L

POPULAR RADIO

with two thin wood screws fastened through
the two holes in the instrument and into the
wood of the base X. The amperite Q should
then be fastened in its place by a single short
wood screw as shown in Figure §

Next mount the transformer J and the grid-
leak T as also shown in Figure 5. The grid-
leak should be mounted with the small peep-
hole turned around toward the front of the
set. This instrument should be mounted by
means of the brass bracket that will be found
in the box in which the instrument is packed.
This bracket should be fastened to the instru-
ment by means of the thumb nut which is
usually used to mount the instrument on a
panel. Be careful that you have the trans-

. former mounted with the terminals turned into

the same position as indicated in Figure 2.

Then fasten the two Daven mountings VI
and V2 in their proper positions as indicated
in Figures 5 and 7. These instruments require
gnly a single wood screw to hold them to the
ase.

All of the mica fixed condensers are sup-
ported by the wiring and these should be left

J

VIEW OF THE SET AS SEEN FROM THE RIGHT

Freure 7:

This end wview indicates the manner of mounting the sockets, grid-leaks,

Bradleyohms, riveosiats and the jacks.
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THE DRILLING PLAN FOR THE PANEL
Frcure 8: This drawing shoivs selicre to drill the holes for mounting the instru-

menits.

The correcl spacings are given for the holes.

The holes outhined with a

double circle showuld be countersunk. Always start drilling holes in the panel svith
a small drill—one-sixieenih is o desiroble size.

to hook up after the connections are being made.

The last job on the sub-hase is to prepare
and mount the battery connection block Y2 and
the antennd connection block Y1 by means of
the brass brackets Y3; construction data on
these three accessories appear in Figure 10.
The connecting blocks should bhe mounted in
the positions shown in Figure 5. The Eby
hinding posts Nos. 1-8 should then be fastened
in the holes drilled for them in the two con-
nection blocks Y1 and Y2

This completes the mounting of the instru-
ments on the base which may he fastened at

ATTITTg

right angles to the panel P by means of three
wood screws inscried through the holes drilled
for them in the panel and into the edge of the
sub-base X. .

When this has heen done the set is ready to
be wired up.

How to Wire the Set

The design of this set is such that the wir-
ing of the grid circuit of each of the four
tubes 1s made extremely short and is isolater
from other parts of 1he circuit. In fact, this
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THE DIMENSIONS FOR THE CABINET

This diagram (which contains the top, front, and side measurements

Ficure 9:

for the walnut cabinet) may be turned over for construction to a competent cabinet
maker who can build it from these directions exactly the right size for the pancl.
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idea has been employed throughout and the
leads are so arranged that the shortest connec-
tions may be used. As this is the case, the
set should be wired with bus-bars.

A tinned-copper, round bus wire is recom-
mended. All connections should first be shaped
so that they will fit and then soldered in place.
Refer to the wiring diagram in Figure 1 and
more specifically to the picture diagram in
Figure 2 for the exact way in which to run
the wires.

Start wiring up the primary circuit by run-
ning a wire from binding post No. 1 on the
antenna connection block Y1 over to binding
post No. 2 on the DX Coupler, which is com-
prised of the coils A, B, and C.

Next, solder one terminal of the mica fixed
condenser F to binding post No. 2 on the an-
tenna connection block Y1 and run a wire from
the remaining terminal of this condenser to a
junction with the first wire connection you have
completed.

Next run a wire from the terminal marked
(—) of tube socket Ul over to the right-hand
terminal of rheostat R, looking from the rear of
the set. Then run a wire from terminal marked
(+) on the same socket over to the right-
hand terminal of the rheostat S, looking from
the rear. An extension of this last wire should
be connected to the terminal nearest the panel
of the amperite Q. Another extension should
be run from this wire to the terminal No. 1
of the DX Coupler and this completes the wir-
ing to the coil A of the DX Coupler.

Next remove the two screws fastening the
grid-leak T to the base and fasten two one-
inch pieces to the two terminals of this instru-
ment.

Then connect the rear terminal of this in-
strument (the one to the rear of the set) to
binding post No. 5 and from there to binding

post No. 4 and carry this wire to the left and
connect it to the rear terminals of the grid-
leak mountings V1 and V2.

Next run an extension from this wire to the
terminal F of transformer J and then run
another extension from this wire over to the
terminal () of the tube socket Ul.

Next solder one terminal of the condenser E
to the terminal G of the first tube socket Ul
and run a wire from this point to the remaining
terminal of the grid-leak T. The remaining
terminal of the grid condenser E should be
connected to post No. 4 on the coupler and an
extension of this wire run over to the left-
hand terminal of the condenser D. The right-
hand terminal of the condenser D should be
connected to post No. 3 of the DX Coupler and
then run over to post No. 5 of the same coupler
and then extended from here to the post P
on the transformer J.

Next connect the two binding posts Nos. 5
and 6 on the block Y2 together with a wire
and run a wire from here over to the bottom
terminal of the switch O. The top terminal of
the switch O should be connected to the left-
hand terminal of the rheostat R by a wire and
an extension run to the left-hand F terminal
on the socket U2 and then to the same terminal
on U3 and the same terminal on U4. The
intermediate terminal on the switch O is left
disconnected. ‘

Then connect terminal No. 6 on the DX
Coupler with the terminal marked P on the
first tube socket UL,

Be careful to follow the diagram in Figure
2 while you are doing this work.

Now, run a wire from binding post No. 7
on the block Y2 to the terminal marked B+
of transformer J and to this solder one ter-
minal of the condenser G. The other terminal
of the condenser G should be soldered to the
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DETAILS OF THE CONNECTION BLOCKS AND THE SMALL BRASS BRACKETS

FicUre 10: . This drawing gives the necessary data for making the insulated blocks
or strips on which the binding posts are to be mounted. It also gives the dimensions
for the small brass brackets that are used to fasten the blocks to the baschoard.
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HOW TO HOOK UP THE BATTERIES

FIGuRe 11: This drawing prevents you from making mistakes in connecting the bat-
teries o the terminals. If you follow these instructions the set will be hooked up
correctly because the terminals shown in the wiring diagrams are morked with desig-
nations that correspond with the numbers given here.
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wire running to terminal P on the transformer

Next run a short wire from the right-hand
F terminal of the socket U2 and connect it
with the remaining terminal of the amperite Q.
Then with a wire connect the right-hand F
terminals of the sockets U3 and U4 and run
an extension of this wire over to the left-
hand terminal of the rheostat S. Next con-
nect the two bottom terminals of the jacks M
and N together with a wire and run an exten-
sion around the left-hand side of the set and
over to the binding post No. 8 on the battery
connection block Y2. A short extension of this
wire should also be run to the left-hand ter-
minal of the Bradleyohm L. The right-hand
terminal of this instrument should be con-
nected to the terminal marked P on the socket
U3 and a wire continued from here to the right-
hand terminal of the condenser I. The remain-
ing terminal of this condenser should be con-
nected to the terminal marked G of socket
U4 and also to the remaining termina! (which
is turned nearest the panel P) of the grid-
leak mounting V2,

MNext connect the two terminals of the Brad-
leyohm K to the two horizontally spaced ter-
minals of the jack M.

Now run a wire from the top terminal of
the jack M over to the terminal marked P on
the socket U2 and continue this wire over to
the right-hand terminal of the condenser H,
The remaining terminal of this condenser

should be connected to the terminal marked G
on the socket U3 and also to the remaining
terminal (which is turned nearest the panel P)
of the grid-leak mounting V1,

Then connect the top terminal of the jack
N to the terminal marked P on the socket U4.

The terminal marked G on transformer J
should be connected to the terminal marked G
on the tube socket U2,

How to Install the Set

After the wiring has been completed the
cabinet may be attached by means of wood
screws (nickel plated) inserted through the
panel into the woodwork of the cabinet.

The terminal binding posts Nos. 1 to 8 on
the connection blocks Y1 and Y2 will now pro-
trude’ through the two slots cut for them in
the back of the cabinet,

To connect the set do the following: Attach
the antenna lead-in wire to either binding post
No. 1 or No. 2. (If you are using a regular,
long outdoor antenna the lead-in wire should
be connected to hinding post No. 2. If, how-
ever, you are using a short outdoor antenna
or an indoor antenna the lead-in wire should
be connected to binding post No. 1.)
NConnect the ground wire to binding post

o.
Connect the negative terminal of the 6-volt
storage “A" battery to terminal No. 4.

Connect the positive terminal of this same
hattery to terminal No. §.

Working Blueprints of This Receiver

IN order to accommodate readers who may desire actual-size diagrams of this
Improved DX Regenerative Receiver, a set of three blueprints has been prepared,

consisting of —

One panel pattern (actual size);
One instrument lavout;

One picture diagram of all parts, showing the wiring.

This set of three prints will be forwarded, postage prepaid, upon receipt of $1.10
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Connect the negative terminal of the 135-volt
“B” battery to binding post No. 6.

Connect a 22%;-volt tap on this same battery
to binding post No. 7.

Connect the positive terminal of the 135-volt
block of “B” battery to terminal No. 8.

Be sure that these connections are made as
shown in Figure 11.

Next be certain that the small knob of the
switch O is pushed in so that the batteries are
turned off.

Then insert the UV-200 detector tube into
the tube socket Ul. Then insert three C-301-a
tubes or three UV-201-a tubes in the sockets
U2, U3 and U4. Pull out the switch knob O
and adjust the rheostats R and S for the cor-
rect filament current of the tubes.

Insert the loudspeaker plug into the jack N
and the set is then ready for use.

Operating Data

The approximate setting for both of the
theostats will be found to be about three-
quarters of the way towards the “on” posi-
tion.

Set the knob on the grid-leak T so that the
Figure “5” shows in the small peep hole.

Next set the knob of the tickler control C
at approximately zero on the dial. Then by

POPULAR RADIO

rotating the knob of the condenser D, the
various stations may be picked up.

By careful rotation of the tickler coil C the
strength of the signals received may be con-
trolled so that the proper volume is obtained.
(It may be necessary to reverse the sctting of
the coil C on the knob because the signals .from
stations should be of minimum loudness when
the knob C is set at zero. This can be easily
determined from experience.)

The proper way to determine the settings for
the two Bradleyohms K and L is to screw them
down rather tight and then, after a signal is
tuned in, to turn the knobs in an anti-clockwise
direction until there is a click and the signal
fades out. The knobs should be set just about
a half turn clockwise from this point.

For an antenna, a regular, outdoor wire of
about one hundred feet may be used with the
lead-in connection to post No. 2 as previously
explained. For an indoor antenna, about forty
to sixty feet of wire strung in back of the
picture molding may be used with good results.
The lead-in- in this case should be connected
to the binding post No. 1.

The volume, selectivity, and tone quality that
will be obtained, if the set has been built
exactly as specified, will amply repay the
builder.

Attention is called to the fact that this article is_protected under the provisions of Section 3 of the
Copyright Law of the United States.

Gilliams Service

GERMANY DEDICATES A HALL TO RADIO

At the national radio exposition held recently in Berlin, a building that was completed
last vear for radio research was officially opened by German officials and scientists.
; This building is the first of its kind in Germany.
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HOW THE “PHANTOM PILOT” WORKS
The white coils, forward and aft shown above on the side of the ship, pick up the
inductive signals from the piloting cable, the position of which is indicated by the
broken line at the bottom of the picture.

Piloting Ships by Radio

How the new piloting cable that is coming into use will save

enormous suins of money to business by eliminating the delays

of vessels which now wait outside fog-bound harbors—at a
cost—ranging from $500 to $4,000 an hour.

By PHIL HARRIS

ADIO signals that emanate from

piloting cables laid along channel
beds will result in a saving of from
$500 to $4,000. an hour for steamship
companies. Only recently more than a
dozen passenger ships were held up out-
side New York harbor for more than
twenty-four hours by dense fogs. Had
these ships been equipped to. depend on
“the phantém pilot,” the radio piloting
cable, they could have been brought to
their berths on schedule.

The United States Navy laid a pilot-
ing cable in the Ambrose Channel at
New York some time ago as an experi-
ment. The narrowness, together with
the two dangerous turns of this channel,
have formed the most difficult problem

which  the inventors of the new cable
- piloting system expect to encounter in
any of the harbors of the world.

In the navy’s experiments, the cable
extended from Fort Wadsworth, on
Staten Island, through the channel to
the Ambrose Lightship, which is the
polar star of the channel, fourteen miles
away. The cable, lying at the bottom of
the channel and directly in the center,
acts as an antenna to transmit the word
“Navy” continuously. Coils on either
side of the incoming ship, acting as re-
ceiving antennas, carry the impulses to
a sensitive receiving set, telling which
side of the ship is nearest the cable
and when the ship is directly over the
cable.

251
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Although auditory signals have been
found to be practical, a plan is being
developed whereby sensitive galvanome-
ters will show the exact location of the
ship with respect to the cable and will
be as simple to read as the common
magnetic compass.

The use of a single receiving coil and
a single telephone receiver first showed
the principle to be practical. It indi-
cated the proximity of the ship to the
cable, but not the direction the ship
should take. It was found necessary to
place a coil on either side of the ship,
so that by comparing the strength of the
signals it was possible to tell which coil
was nearest the cable.

Even the use of two coils had its
faults and was successful only when the
vessel started in the proper direction and
kept moving. If the vessel stopped or
in some other way managed to turn at
right angles to the cable, the signals
from hoth coils were the same, and there
was no way to tell definitely in which
direction the ship was pointing with re-
gard to the channel.

It was therefore necessary to install
four receiving coils, two forward and
two aft. The job of listening to signals
from four coils and comparing their sig-
nal strength was found to be a delicate
task and was at once turned over to the
sensitive milliammeter, which tells the
true relations at a glance. When the
four meters are arranged to correspond
with the coils, it is a simple matter to
tell which coils are nearest the cable
and how the ship is heading.

A combination meter is being devel-
oped in which two coils on opposite
sides of the ship will set up opposing
fields. In such an instrument, the
pointer would rest at zero when the
two fields were of equal strength, show-
ing that the ship was directly over the
cable. A slight shift to either side
would swing the pointer correspondingly
to one side or the other.

In the navy’s experiments the wave
was sent out by a 500-cycle generator at
Fort Wadsworth, with about 350 volts
potential and a current of 3.25 amperes.
The cable was of the ordinary commer-
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HOW THE MOUNTING POSITION OF THE COIL IS DETERMINED

This disgram shows how the electromagnetic field surrounding the cable is distorted
by the steel hull of the ship. The coils, to operate to best advantage, must be
parallel to these waves, as indicated above.
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THE PILOTING CABLE COIL IN ACTION

The rectanguler wooden frame shown in the illustration encases @ coil of wire that

is constructed like a loop antenna.

When this coitl is directly over the piloting cable,

sensitive galvanomciers mndicate this position by maximum deflections of their needles.

cial variety, with seven strands of num-
her 18 copper wire, insulated with a
half inch of para rubber and jute, and
armored with »4-inch steel cables. The
impulse sent out through the cable was
returned to the generator along its ar-
mored surface and the water which
touched it, so that the cable in reality
formed a loop antenna.

The signal word, “Navy,” was trans-
mitted by an omnigraph.
selected merely to distinguish the cable
signal from the induction of a passing
ship’s generator or other noises which

The word was

might be ignored by a listening operator.

All the apparatus is still under the
direct control of the navy and will prob-
ably be so controlled in the future—at
least until it is perfected and protected
with patents. The work was begun un-
der the direction of Lieutenant Com-
mander J. W. Reeves, Jr.

Harbors protected by mines have here-
tofore been unavailable to incoming
ships during foggy weather. War ves-
sels have heen forced to wait outside
where they were exposed to submarine
attacks. 'The cable will guide a ship into
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such a port where it is urgently needed
to protect the port or to bring valuable
supplies without delay. -

Ship operators not only lose by hav-
ing their cargo delayed but also by burn-
ing huge amounts of coal to keep steam
up in case the fog should lift, by serv-
ing extra meals to passengers, by hold-
ing piers and harbor facilities in readi-
ness, by general overhead expenses and
possibly by being able to make fewer
trips within a year.

The new device will not take the place
of the pilot who now meets all vessels

POPULAR RADIO

according to federal laws, and steers
them safely to port, but will aid him
in his work. He will merely take the
small amount of equipment necessary
when he boards a ship. He will sus-
pend his coils from the side of the ves-
sel, take his meters to the bridge and
perform his duty in all kinds of weather.

Not only has the United States Navy
demonstrated the practicability of the
“phantom pilot” but the British Gov-
ernment has used one experimentally in
Portsmouth Harbor outside Southamp-
ton.
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From a photog-raph made for PopurAar RADIO

HOW RADIO MAY DIRECT OUR TRAFFIC

A prophecy made in POPULAR RADIO may soon come true.

The first step in this

direction is shown by this electric timing apparatus which automatically directs all

the street traffic in Los Angeles.

ated without the use of a network of wires as explained in “The Radio Traffic ‘Cop
Radio-controlled traffic signals are not at the wercy of the

in the November issue.

This same system adapted to radio could be oper-

»

weather or wire trouble; and the construction cost is low.
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THE FIRST PRACTI-
CAL DETECTOR

The Branly coherer (shown
at the left), which its in-
ventor, Edouard Branly, is
adjusting, wmarked a tre-
mendous step in radio prog-
ress m 1892, Before this
a smgle loop of wire <was
the only electromagnetic
wave detecting device; this,
howewer, was foo crude for
practical use. Branly's co-
herer gave Marcont o basic
piece of apparatus for his
work.

IPacific & Atlantic

WHERE RADIO BEGAN

OLD TIME
EARLIEST SENDING KEY

AMERICAN S. s,
RECEIVER PHILADELPHIA

1901 _ 1908

Kadet & Herbert

EARLY MODELS OF SENDING AND RECEIVING INSTRUMENTS

The old tuner (shown at the left in the picturc above) was the type first used in

radiotclegraph ship stations. It had three sliding contacts that permitted fairly close

tuning through a conductively coupled hook-up. Af the right of the pictuve is the

old “pump-handle” key used in land stakions as well as aboard ship. As it was used
to break heavy currents, its contacts had to be large.

255
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THE CRADLE OF THE FIRST BROADCASTING STATION

The pioncer broadcasting station, KDKA, was born in the wnromantic atmosphere

of a garage near Pittsburgh, Pa. Frank Conrad, the radio inventor, from his station,

8XK, broadcast the returns of the Harding
were relaved from the office of J. C. McQuiston ir. East Pittsburgh to My. Conrad’s

POPULAR

RADIO

THE FIRST TRANS-
MITTING TUBE

This vacuwm tube (s, in- the
U. §. National Musewm at
Washington. It was wmade
in 1898 and 1s said to be the
first tube to transmit radio
waves. At a distance of o
block, D. McFarlan Moore,
ils inventor; blew up a mini-
ature of the Dbattleship
Maine.

election in 1920. The election figures

home.



THE PRIDE OF THE NAVY IN
1909, THE POULSEN ARC

The picture at the right shows the
old arc transmitter which- was used
aboard the U. S§. §. Connecticut in
1909 when the American fleet made
tis famous trip around the world.
Some of the carliest radiotelephone
experiments were made with these
arcs tn the Navy. The piping shown
is for feeding gas to the arc to in-

WHERE RADIO BEGAN 257

TEN INCH SPARK CorL

THE FIRST
SENDING sET

USED oN skips
1900

Kadel & Herbert 2
ONE OF THE EARLIEST RADIOTELEGRAPH TRANSMITTERS

Before the transformer, operating on an alternating current, came tnto use for radio

transmiission, this induction coil was run on a direct current that also operated an

interrupter.  The secondary terminals of the coil iwere connecied to a spark gap
§ which was placed in serics with the antenna.

crease its steadiness. Kadel & Herbert
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VIEW OF THE AMPLIFIER FROM THE REAR
Compare this picture with the diagram on the next page when you mount the parts

and when you connect up the instruments.

The wnring s so simple that it can be

done in a little less than an hour.

Simple “How-to-Build”

Articles for Beginners

No. 7

How to build a combination three-stage amplifier

By LAURENCE M. COCKADAY

CosT oF Parts: Not more than $25.00

Here Are THE ITEMs You WiLL Neep—

A—Samson audio-frequency transformer,

Type HWA-2, ratic 3 to 1;
B, C and D—Kellogg rheostats, No. 502,
20-chm ; .
E. F and G—Cutler-Hammer sockets:
H and I—Daven resisto-coupler No. 41;

HE seventh instrument to he de-

scribed in this series is a vacuum-
tube, audio-frequency amplifier compris-
ing one stage of transformer-coupled
amplification and two stages of resistance-
coupled amplification. This is the type
of amplifier first used by the author in
connection with the Four-circuit Tuner

J, K, L and M—Daven resistances, %4 meg.;

N—Bradleyswitch;

O and P—Yaxley radio jack, double-circuit;

Q—Yaxley radio jack, single-circuit;

R and S—N. ¥. mica fixed condensers, .006
mid.

described in the issue of October, 1924.

This unit was built in the PopULAR
Rap10 LABORATORY with the express pur-
pose of submitting to the beginner an
amplifier that will give him the best re-
ceptiori possible and at the same time
teach him something about the principles
involved in distortionless amplification.
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The unit is simple to construct and to
operate as are all the other units de-
scribed in this series.

This particular unit may be connected
to any of the other single-tube or crystal
receivers described in this series- It will
enable you to obtain louder signals and
still retain the same quality of reception
on a loudspeaker as on headphones.

Take these pages to a radio dealer and
ask him to supply you with the parts
listed above. When you have your parts
ready for mounting, use a kitchen-work

table for the job. Set them upon the
panel and baseboard as shown in the
picture diagram on the opposite page and
also in the two photographs accompany-
ing this article.

Next, wire up the instrument as indi-
cated in the picture diagram. If you fol-
low the series as shown there you cannot
make a mistake. All the connections are
clearly shown and the instruments are
all marked with designating letters that
re-appear in the list of parts and in the
text.

THE “PICTURE DIAGRAM” OF THE HOOK-UP
This illustration shows the exact manner in which the instruments are placed on the

pane! and baseboard and how the wires run in relation to them.

The upper rectangle

shows the back of the panel, and the lower one shows the baseboard. Al the parts
are lettered to correspond with the designations in the text and in the list of parts.
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The next article in this “Simple How-to-build” series will describe how lo
buld “A SINGLE-TURE FouURr-CircuUlT TUNER.”
to be the best single-tube rvecerver that a beginner can make.

The editors consider this

When you have finished wiring up, all
you have to do is to connect the loud-
speaker, the Dbatteries and the detector
unit and you are ready to “go.”

To connect this unit do the following:

Connect the binding posts 1 and 2 in
place of the phones in your detector umit.
The binding posts 3 and 4 should be con-
nected to the “A” battery terminals on
the detector unit with the positive ter-
minal connected to binding post 3 and
the negative terminal connected to bind-
ing post 4.

‘Then connect the “A” battery that was
originally used on the detector unit to
binding posts 7 and 8 of this unit with
the positive terminal connected to Dbind-
ing post 7 and the negative terminal to
binding post” 8 This means only the
single ““A” battery connected to the two
units, as the binding posts 7 and 3 are
bridged across as also are binding posts
8 and 4.

Next, connect a 90-volt “B” Dhattery
to terminals 5 and 6 on the amplifying
unit with the positive terminal connected

to binding post 5 and the negative ter-
minal connected to binding post 6. In-
sert 3 UV-201-a tubes in the three sock-
ets and turn up the three rheostats B, C
and D approximatcly three-fourths of the
way and place the loudspeaker plug in
jack Q.

Then turn on a detector rheostat in the
tuning unit and tune in a station after
which the three rheostats may be adjusted
for proper quality and volume.

You will find that you will obtain won-
derful reproduction if a good loudspeak-
er is used with this type of an amplifier.
You will also discover that distance recep-
tion will sound much clearer and stations
will he easier to understand with a high-
grade loudspeaker.

Do not turn the rheostat which controls
the filament current any higher than is
necessary to produce sufficient volume.

If dry-cell tubes are used, vou will
have to get suitable rheostats in place of
the ones specified, and also, you will have
to vary the “A” battery voltage to suit
the tubes used.

THE FRONT VIEW OF THE PANEL

This view shows the arrangement of the threc rheostat control knobs, the rows of
binding posts, one at each side of the panel, and the thiree jacks for culting in the

varions stages.

The battery switch is located at the lower left-hand corner of the

panel.



From a photograph made for PoruLar Rabio

MAKING THE ACQUAINTANCE OF THE RECEIVER

The author has made himself familiar with the tuning characteristics of the Melco
receiver, and has begun to log broadcasting stations for future reference, as explained
in this article.

HOW TO GET THE MOST OUT dF
YOUR READY-MADE RECEIVER

No. 3: MEeLco SUPREME RECEIVER

T/u'.f series of articles explains the theory, operation, equip-
ment and care of standard receiving sets

This serles does not indorse the product of any manufacturer or make

. comparisons between receivers.
the Eagle Neutrodyne and No.

The sets already described include: No. 1,

, the Radiola Superheterodyne.

By S. GORDON TAYLOR

HE use of tuned radio-frequency

amplification in radio receivers has
become increasingly popular.  One
reason is because this type of amplifi-
cation brings in distant stations with
sufficient volume to operate the loud-
speaker. This type of set, besides, does

not require a long outdoor antenna and
it usually gives better tone quality than
the ordinary regenerative receiver used
so extensively a year or two ago.

There are numerous types of radio-
frequency amplification in common use.
How to operate one type—the neutro-
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WIRING DIAGRAM OF THE MELCO RECEIVER
Ficure 1: Al the designating letters in this hook-up are rcferred to and explained

in the text.

The parts are: VAR, wvariometer; RFT1 and RY¥T2, variotrans-

formers each of which consists of fowr windings Pl, P2, S1 and S2; AFTI and
AFT2, audio-frequency transformers; Cl and C2, compensating condensers; C3,

00025 mfd. grid condenser;

4, 5 mfd. fived condenser; C5, 005 mfd. fired con-

denser: GL, 2 megohm grid-leak; R1, 15 ohm rheostat; R2, R3, R4, 20 ohmn rheostats;
VTI1, VT2, VT3, VT4, VTS, are UI-201-a or C-301-a vacuum tubes and sockets; ],
- flament-conirol jack; S, double-pole, double-throw jack swiich.

dyne—was told in the first article of
this series (December, 1924). Ilow to
operate another type, which makes use
of a special kind of tuned radio-fre-
quency transformers, is told in this
article.

IFeed-back should be at least partly
eliminated in a radio receiver, otherwise
the .interaction between the plate and
grid circuits of the vacuum tube creates
oscillations that prevent reception, or
produce distortion of signals. This con-
dition becomes increasingly troublesome
when radio-frequency amplification is
used.

I'eed-back may occur through the ele-
ments of the vacuum tube itself, or
through the interaction between the coils
in the various circuits. The coils, how-
ever, may be placed n such a way
that their fields do not affect each other
noticeably or they may be wound in a
form which produces practically no ex-
ternal field. Thus the so-called “in-

ductive feed back” may be largely elimi-
nated by the physical placement or form
of the coils. There still remains the
capacitative feed-back through the action
of the capacity of the elements of the
vacuum tube itself. This feed-back too
may be eliminated through the agency
of an external capacity and inductance
that will neutralize or compensate the
capacity of the tube.

In the Melco Supreme receiver a
special form of winding is used in the
radio-frequency transformers shown at
RFT!1 and RFT2 in Figure 1. This
form of winding practically limits the
electro-magnetic field of the coils in
each transformer to the dimensions of
the transformer, or variotransformer as
it is called in this receiver. In addi-
tion to this, a small variable condenser
is employed in conjunction with each
variotransformer to compensate the tube
capacity.

The variotransformer is designed to
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provide the necessary coupling between
the plate circuit of one tube and the

grid circuit of the succeeding tube. This

instriument also tunes the grid circuit to
the resonance with the incoming signal by
means of the variometer action of coils S1
and S2. The variotransformer includes
a special winding (P2) in the plate cir-
cuit which induces a neutralizing voltage
on the grid of the preceding tube and thus,
in combination with the vanable compen-
sating condensers Cl1 and C2 prevents
oscillation, but nevertheless permits the
operation of the tube at the point of max-
imum practical efficiency.

The Construction of the Receiver

This receiver is designed to make use
of external batteries, loudspeaker, an-
tenna and ground, as shown in Figure
3.
back of the receiver for these various
connections with the exception of those
for the loudspeaker. This instrument
is connected to the jack J by means of a
standard loudspeaker plug which is in-
serted in the jack.

Five vacuum tubes are used as shown
in Figure 1. VT1 and VT2 with their

Binding posts are arranged at the

accompanying equipment make up two
stages of tuned radio-frequency amplifi-
cation. VT3 is the detector. VT4 and
VTS5 with the equipment that goes with
them, are used in two stages of audio-
frequency amplification. The variometer
T1 is used to tune the antenna circuit
as well as the grid circuit of the first
tube. This arrangement is in its effect
a two-circuit, conductively-coupled tuner.
RFT1 and RFT2 are the variotrans-
formers which tune respectively the first
and second stages of radio-frequency
amplification. Regular audio-frequency
transformers are used for coupling the
last two stages of amplification. These
transformers are shown at AFT1 and
AFT2. The rheostats R1, R2, R3 and
R4 control the current flow from the “A”-
battery. through the filaments of the
vacuum tubes. R1 controls the filaments
of VT1 and VT2, while R2, R3 and
R4 control the filaments of VT3, VT4
and VTS, respectively. The switch S is
for volume control. With it only four
tubes may be thrown in setting the re-
ceiver for “Soft” reception, and five tubes
when setting for “Loud,” which are
marked on the panel.
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The Antenna and Ground.

This receiver may be used with any
antenna from 20 to 75 feet in length.
A longer outdoor antenna will provide
greater volume on weak or distant sig-
nals, but it may broaden tuning. In lo-
cations close to powerful broadcasting
stations, however, as in most large cities
for instance, such an antenna is not ad-
vised because of the possihility of inter-
ference from the local stations.

Perhaps the best antenna for this re-
ceiver is an outdoor stretch of approxi-
mately 50 feet including the lead-in.
The lead-in should be as short as pos-
sible and should be attached to the end
of the antenna nearest the receiver. A
convenient way to bring in an antenna
lead is to attach it to an insulator
fastened to a window frame. Care
should be exercised so that the lead
hangs free of the house and anything
that may partly ground the antenna.
Where the lead-in wire is Dbrought
through a window, it should be No. 18
rubber-covered wire or bare wire in-
sulated by a glass or porcelain tube.
The lead-in may be the same kind of
wire as that used for the antenna. If
the lead is a continuation of the an-
tenna wire, it will eliminate all joints
throughout the antenna circuit. Figure
4 shows one good method for accom-
plishing this.

When the use of an outdoor antenna
1s not practical, a short indoor antenna
may be used with nearly as good re-

- post on the receiver.
" post the antenna lead may extend up to

POPULAR RADIO

sults. The indoor antenna may consist
of a wire from 20 to 30 feet long
connected directly to the antenna binding
From this binding

a picture moulding and follow it around
the room. Where possible the lead should
run in a straight line.

With an outdoor antenna a lightning
arrestor should be connected to the an-
tenna lead at a point just inside the
window through which the lead-in
comes. This device is, of course, un-
necessary with an indoor antenna.

A ground connection may be made to
the nearest cold water pipe, or to a
radiator, In case these connections are
not available, use an iron pipe driven
six feet into the ground, preferably be-
neath the window through which the
antenna lead is brought. The lead from
this iron pipe can then run straight to
the window above.

The Tubes that Are Used

This receiver is designed for the use
of UV-20l-a or C-301-a tubes through-
out. Either of these types will give
equally good results. Many receivers
employ a UV-200 tube for the detector,
but in the case of the Melco receiver
this is neither necessary nor advisable.
As a result there i1s a considerable
saving of “A” battery current. Dry
cell tubes are not recommended for this
set.

When the receiver is first put into

Approximate Life of “B” Batteries When the Receiver is Used for an Average of
Two Hours a Day

-

.

VoLTaGE CONNECTED
TO Post No. 7

VoLTaGE CONNECTED
TO Post NoO. 6

VOLUME SWITCH
SET For “Loubn”

VOLUME SwITCH
SET For ‘'‘SortT"

45 90
6714 6714
6714 90
90 90

243 days 132 days
142 days 82 days
112 days 72 days
65 days 47 days
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PANEL VIEW OF THE RECEIVER

FIGure 2: The three principal controls are VAR, variometer;
Cl and C2 are the compcnsatmg condensers; and R, R2, R3

variotransformers;

and R4 arc the rhcostat controls for the tubes.

RFT1 and RFTZ,

S is the jack switch and J is the

flasment control jack.

operation, the operator should shift his
tubes around from socket to socket 10
discover which ones work best in par-
ticular holders. Some tubes, as many of
us know, work better as radio-frequency
amplifiers, or as audio-frequency ampli-
fiers. Insist upon your dealer’s having
the tubes in the receiver which he uses
to demonstrate the set for you. This
policy will eliminate the possibility of
getting a defective tube.

Types of Batteries Necessary

To light the filaments of the five
tubes a 6-volt storage battery is re-
quired. The 100 ampere hour capacity
type is. preferable. Batteries of smaller
capacity may be used but with less suc-
cess. Dry batteries are not recommended,
because they become nearly dead after a
few hours of use with five UV-ZOl-a
tubes.

If you use storage batteries, it 1s
worth your while to have a battery

charger that operates on ordinary light-
ing circuits. If your house current is
alternating current (A.C.) the charger
must be the rectifier type. If your light-
ing system is direct current (D.C.). then
the charger required is the resistance
type. Connections for the A.C. type
of charger are shown in Figure 5. One
method of charging from a D.C. line,
using electric lights for the charging
resistance, is shown in Figure 6. You
should have a special storage battery
hydrometer with which to watch the
progress of charging the battery "and
to determine when you have a full
charge.

Besides the storage “A” battery an-
other set of batteries known as the
“B” battery is needed. This battery is
made up of blocks of 2214 or 45 volts.
A total voltage of 90 is needed for
this receiver. The “B” batteries may
be- of the dry-cell type' as the current
consumption is low. For those who
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' VIEW OF THE SET WHEN OPENED

FicURe 3: The rear view of the set showing the parts and wiring. The designating
letters refer to the parts that are listed in Figure 1 and explained in the text.

prefer them, the storage “B” batteries
may be used, or some of the “B” bat-
tery substitutes now on the market.
The latter are outfits which make it pos-
sible to use the house-lighting current
to supply the high voltage to the re-
ceiver in place of the “B” batteries. De-
fore purchasing one of these, however,
it is advisable to demand a demonstra-
tion on the receiver with which it is to
be used.

The five tubes of this set consume
approximately 174 amperes an hour of
“A” battery current. If, therefore, a
100-ampere-hour storage battery is used,
a full charge will operate the receiver
for something less than 80 hours. This
means vou can use your battery an hour

a day for about two months. If you have
a battery charger, it is a good plan to
charge the battery to keep it nearly at
full charge. Never allow your battery
to run down completely. Check often
the amount of charge with a hydrometer.
When this instrument registers 1,185,
the battery should be recharged.

The “B’” battery current consumption
is much lower than that of the “A”
battery, but the capacity of the “B”
batteries is lower than that of the “A”
battery. Inasmuch as the cost of re-
placing “B” batteries (if the dry-cell
type is used) represents practically the
entire upkeep cost of the receiver, it
is naturally an important point for con-
sideration., The amount of “B” battery
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current consumed varies with- the num-
ber of tubes in use and the “B” bat-
tery valtage. Using only four, for in-
stance, the life of the “B” battery will
be nearly 50 percent greater than with
five tubes. It is therefore advisable to
use the fifth tube only to providé great
volume. -Usually four tubes will give
ample volume to -operate the loud-
speaker  satisfactorily on local broad-
casting stations even when an indoor
antenna is used. Also, the use of 67
volts instead of 90 volts reduces the
current consumption considerably. - If
using only 6714 volts and 45 volts gives
satisfactory results, the saving will be
quite noticeable. Data demonstrating
are given in the table on page 264.

How to Operate the Receiver

Assuming that the batteries, antenna
and ground have been connected as
shown in Figure 5, and that the tubes
have been placed in the sockets, the
loudspeaker plug should be inserted in
the jack which is marked “‘output,” and
the volume switch S set with the pointer
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toward “loud.” Next, the four rheostat
knobs R1, R2, R3 and R4 should each
be turned approximately one-half a
revolution in a clockwise direction, thus
lighting the tube filaments preparatory
to operation. It should be noted that
the filaments will not light even when
the rheostats are turned on unless the
loudspeaker plug is in position in the
jack as there is an automatic switch
arrangement in connection with the jack
which breaks the “A” battery circuit
when the plug is removed from the
jack. When one is through listening
it 1s:necessary merely to withdraw the
plug to cut off the batteries. This
elinnates the necessity for turning the
rheostats on and off every time the
receiver is used.

All is in readiness now to start the
tuning operations,

First, the dials Cl and C2 which
control the two compensating condensers
should be set at about 30.

Then you begin the actual operation
of tuning in the stations with only the
three dials T1, T2 and T3. Start with

LERD -1y WieF i
ForcE AN ﬁams/"r
LIGHTNING ARRES Fe—

Do Grome(hreerre)

HOW TO BRING IN YOUR ANTENNA LEAD

Ficure 4: This diaqram shows how the lead-in is attached to the antenna and

anchored near the window. From the inswulator outside the house, the lead passes

through a porcelain tube or bushing that is set in a hole bored through the window
sash.
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all three set at any given point, say 40.
At this point it is likely that station
WGY of Schenectady will be heard if
it is within range and is on the air at
the time. If nothing 1s heard, move

each of these three main dials one de-

gree higher, If there is still nothing
audible, continue turning these dials
one degree at a time, with the settings
of the three dials always alike, until
a station is heard.

When the first station is heard read-
just each of the three -dials until the
point is found on .each where the volume
is greatest. When this has been done
it will probably be found that the dial
readings of the  three are not quite
alike. In any event they will be very
nearly alike. With a station tuned in,
make the final adjustments to bring the
receiver up to the point of greatest
efficiency.”. Readjust the rheostats one
at a time until the lowest point 1s found
on each where best volume and quality
of signals are obtained. By “low” is
meant the least part of a revolution in
a clockwise direction from the “off”
position. The last operation is the re-
adjustment of the dials Cl and C2.

These should be turned one at a time
to a point where there is the best volume
without distortion. Beyond this point
the receiver will oscillate, the result will
be a hissing or whistling sound in the
loudspeaker. It 1s sometimes helpful to
slightly readjust T2 while Cl is being
adjusted ; and T3 during the adjustment
of C2.

After practice the operator will dis-
cover that Cl and C2 need not he
adjusted for every station. A certain
point will be found on each of these
where they may be left permanently
set, except when extremely distant sta-
tions are tuned in.

If the volume is too great on local
stations the volume switch S may be
turned to the “soft” position, thus cut-
ting ‘out the last stage of audio-amplifi-
cation.. Or if one wishes to use head-
phones when hunting: around for DX
(distant stations) this switch may be
set for “soft” and the headphones
plugged into the jack.

When you have fulfilled the foregoing
instructions, it is well to change the
connections from binding posts 6 and 7
at the back of the receiver to different

0P ViEw OF KECEIVER

765432/

loocooo009|

70 ANTENNA.

- ——d=d— D GEoUND -
I + -‘ .—.—.——._._.—--q!
. ! = !
l !
[ = I
: M=o characr |
|45 "éf. 45 i O[O =+l

5 = i o i SO O | B8 VRIS COREENT PP
B BRTTERIES 4 BaTTERY \ALTERNATING CURRENT

WP S e ——

HHOW TO CONNECT THE RECEIVER WITH THE BATTERY
CHARGER
RiGURE 5: This is the hook-up for the charger that operates on an alternating light-

ing current. Refer to Figure 6 for the attachment of a direct current battery
charger to the receiver.
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HOOK-UP FOR THE DIRECT CURRENT CHARGER
Ficure 6: When your house-hghtmg service is direct current, a different type of

charger is needed, which is wired fo the set as. shown above.

To determine the

positive and negative - -terminals of your house current, dip leads from the supply
line v a cup of salt water. Bubbles will form around the negative wire.

points on the “B” battery. ~ Try con-
necting both to the 6714 volt tap, then
No. 6 to the 45 volt tap, etc. Re-
member always that the lower the “B”
battery voltage used the longer will be
the life of the batteries.

Charting the Receiver

As each station is tuned in, a record
should be made of the settings of the
three large dials, similar to that shown
in the tuning chart below. With the
aid of such a “log” or chart, it is easy
to pick up any station that has been
tuned in previously by setting the dials
at the readings shown on the chart
for that particular station.

The dial settings of any receiver of
this make and type will be approxi-
mately like those shown in the chart
so far as the dials T2 and T3 are con-
cerned. In the case of the readings
shown for T1 there is more likelihood
of deviation that results from the use
of different types of antennas.

- Make up a rough chart first, on which

you list the stations with their wave-
lengths, call letters, location and dial
settings in the order you tune them in.
After a dozen or so have been recorded
in this manner, begin your permanent
record to correspond with that in the
chart

ACTUAL LOG OF A MELCO RECEIVER

gf:gvti Station Location T: | T2 | Ty
278 | WNAC | Boston, Mass. 21 | 224 2234
286 | WTAS Elgin, 1. 22 }‘ﬁl 23 23
291 KFKX | Hastings, Neb. 23 24 24
303 | WEEI! Boston, Mass. 24 14| 25 25
300 | WSAIX Cincinnati, O. 25 %I 26441 294
312 | KGO Oakland Cal. 26 |27 | 27

326 | KDKA | Pittsburgh, Pa. 27 28 28

330 | WGBS | New York City 28 | 29 29
337 | WBZ Springfield, Mass. | 32 |33 | 33
360 | WHN | New York Cii;y' 36 |37 |37
370 | WGN | Chicago, IiL 39 (40 |40
380 |- WGY Schenectady, N. Y.| 41 | 42 .| 42
390 | WTAM +{ Cleveland, O. 43 |4 |
395 | WDAR | Philadelphia, Pa. [ 45 |46 | 46
400 | WHAS | Louisville. Ky. a6 |47 |47
405 | WOR Newark, N. J. 47 | 48 | 48

411 | WDAF | Kansas City, Kan. | 48 | 49 | 49

455 | WJz New York City 59 |61 |61
461 | WCAE | Pittsburgh, Pa. 61 |62 |62
469 | KFI Los Angeles, Cal. | 62 | 63 | 63
476 | WBAP | Fort Worth, Tex. | 63 | 64 | 64
492 | WEAF | New York City 70 |71 7N
500 | WMC Memphis, Tenn. 72 74 | 74
500 | WIP Philadelphia, Pa. | 74 [ 76 | 76
517 | WwJ Detroit, Mich, 76 |78 |78
535 | KYW | Philadelphia, Pa. | 86 | 88 | 88
545 | KSD St. Louis, Mo. %0 |92 |92

L

L=
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“THEY SAY-"

Onion Sauce on the Ether

4y WEET are the uses and abuses of radio. Especially sweet, however,

to the numerous corporations which are quick’to capitalize the ‘air
opportunities afforded by New York's fourteen stations. Orchestras are
named after hotels and eating places, and comedians for various soaps and
pickle brands. The radio fans plug in night after night only to hear the
jazz babies plug the same old songs. Rice and coffee recipes are freely
thrown on the ether, while bedtime stories and sports talks, ostensibly given
for entertainment purposes, turn out as propaganda for a new kind of onion
sauce or face massage. . . . The perfect radio program will be reached
only when it is shorn of its too evident commercialism.”

: —THE News (New York)

Unwanted Sermons

“THE more radios you get the more sermons you hear, and I won't let
any preachers come into my house uninvited.”

—CLARENCE DARROW

Pocket Radio Sets

“ONE’s head spins at the rapidity with which one radio feat piles on
top of the other. ... At the present rate it looks as though we were to be
placed in complete audible and visual communication with the rest of the
world. The pocket radio, apparently, is sure to come. If in addition to
the ear-pieces it has a little hole we can look into and see ten thousand
miles away, then away dull travel-talks and school courses on Asia. The

world is ours, to do what we please with.” ’
—Tue Worip (New Vork)

Radio Now a “Public Necessity”

“IT seems probable that broadcasting is permanently established as a
public necessity and may be considered as indispensable in the average home
as the telephone. The success achieved in this country has encouraged
many other countries to utilize this important means of establishing direct
contact with the public.”

—D. B. Carson

United States Commissioner of Navigation

Why They Broadcast

“THE big broadcasters are of two classes—those who use radio to adver-
tise and those who broadcast to promote the sale of receiving sets and
apparatus.”

—WiLLiam E,. HArRkNESS
Assistant Vice President, American Telephone and Telegraph Co.

How Radio Hclps American Drama

“THosSE who belicve that the radio will sweep all other forms of enter-
tainment away are in error. . . . The show which cannot more than hold
its own with the present standard of broadcast entertainment must be a
play of the feeblest sort. If the radio serves to kill off the inconsequential
dramas and leave only the more sturdy ones, it will have performed a use-
ful task for the betterment of the American theater.”

—HEeywoop Broun
—THE WorLp (New York)
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Excerpts from the notebook of an isolated fan who keeps in touch
with the world through personal cards of comment to broadcast ertists

Kadel & Herbert

CONFESSIONS OF AN

APPLAUSE-CARD ADDICT

By HAROILD R. THOMPSON

ONE evening there was a fellow tell-
ing stories from a station out West.
His stuff was so old I could not look my
loudspeaker in the face without feeling
sorry. He even pulled that old one about
having a little dog at home and his name
was Tax; he opened the door and Income
Tax! And also the old one about a fel-
low’s brother who was so strong that he
could tear a pack of cards in two with
one hand, and the other chap says:

“That’s nothing; my brother only ves-
terday rushed out the front door and tore
up the street.”

Well. the broadcasting stations always
ask us to send in our suggestions and
criticisms, so I drew up a Cartoon-a-gram
picturing a young girl laughing so hard
that she was falling out of bed, and 1
wrote on the card:

“Applause, Mr. Story-teller; vour program
came over well. But when my grandmother
was a girl she fell out of bed laughing at those
jokes and broke her collar bone.”

In a few days I received a letter sav-
ng:

“I am glad my part of the entertainment

came in so good. Sorry grandina had an
accident.”
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To a Cornet Player

TuERE was a chap broadcasting a cor-
net solo the other night—and he was sim-
ply awful! He used the “hit and hunt”
method of playing, although he didn’t
hunt at all; he just blew. It really was

so bad that I could not help sending this
card:

3“1 B The texr Time ou

Frew Lt PLAYING Dy THAT Horn
Jont (ome To A ORaqocastivg
fimon To 0 .

After several days I received this.

“Too bad you use clever applause cards to
such poor advantage. My advice to you is not
to first blame the broadcasting artist—lock for
trouble with your receiving set.”

I guess he is right, at that!

To a Vocal Soloist
To a young lady singing at one of the
western broadcasting stations, I sent an
applause card like this:

———

Yt

POPULAR RADIO

P Ws Lensaicy
T enfoyes Your folos from
{famon R.B.L. Last NigdT.

ope Yo Wik Soon Brogocds
g FRom This STATN.

And her answer was:

“Dear Sir:
“Thanks for your Cartoon-a-gram. Would
you do me a favor, and draw me a cartoon
just like this one, only have my brother’s face
in it, becauise he never says anything nice about
my singing, and this would be such a joke. He
has light hair and brown eyes. And, oh, yes!

his nose turns up just a bit.
“Sincerely, w

12

To a Temperamental Soprano

Bur “that ain’t the half of it.” I sent
one of these applause cards to a young
lady who sings every week from Chicago.
She answered with a personal letter: “I’ll
say it was personal!” After thanking me
for making her such a perfectly lovely
personal card, and such a clever one too,
she wondered why I did not write and
tell her something of myself; she would

Grre———ro

e —  —
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A Radio Fan Who Has Checked Up on
42 Stations an Evening

Up at Lake Placid, New York, lives a

radio fan who has

written—and illustrated with pen-and-ink sketches—so many and

such amusing applause cards that his name is known to
hundreds of broadcast artists throughout the country.

Harald R. Thompson.

many
It is

Mr. Thompson’s cards are so unusual that they sometimes elicit

unexpected replies.

Some of these replies bring a smile—as the

incidents told in this article indicate.
During Mr. Thompson’s health sojourn at Lake Placid he has

become a diligent radio fan.
tions a day.
from this interest
ment in health.

He has logged as many as 42
he mental stimulation resulting
has been largely responsible for his improve-
“And I am getting well,” he adds,

He claims that t

sta-

“because [

have. not forgotten how to laugh.”




CONFESSIONS OF AN APPLAUSE-CARD ADDICT

just love to hear something of such a
clever boy.

Well, I answered that one before the
wife got down to breakfast. I didn’t like
to say “Soft pedal on that stuff, girlie;
the wife goes to the post office for the
mail,” so just as though I were telling
her all about me I wrote:

“It may interest you to know how I
started cartooning. When my three boys
were young, they always wanted me to

draw for them before they went to~

bed. . . .”
I have had no further requests for the
rest of my autobiography.

To a Prize Fighter

OnNE of the popular prize fighters
broadcast from one of the New York sta-
tions. He told how he had succeeded
by hard work. He said he would like to
hear from his listeners, so I sent him
this card, with the following message:
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fights? My papa enjoyed your talk last night.
Maybe you don’t recognize my papa by name
but he attended your last fight and you no doubt
will remember him as the man with the brown
derby in the third row.”

This answer came in a few days.

“Your card received. Thanks. If your papa
was the man that stood up every time [
knocked my opponent down—yes, I remember
the brown derby.”

To a Telephone Girl

A TELEPHONE operator gave a most in-
teresting talk, “How a Telephone Call Is
Made,” from one of the popular broad-
casting stations.
sent the following applause card:

oAV

£ :
r]tssTELquouE Opereoq

SEiA] qP
E MRy You Ger Lats oF Rucs

i rI.ﬁ-‘umPsn-i.
w;;.f

In a few days I received the following

from friend telephone operator.
“Many rings you have wished me
But one is enough
1 hope that vou get me,
For I'm calling your bluff.”

I have crossed telephone 6perators off

“Oh, Mr. ——, are you really the man that MY applause card list for good.
P o T T D P s e N .._.__}1-
I N ;
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A FIFTY-THREE ACRE RADIO LABORATORY

To discover medns of improving broadcast transmission, the General Eleciric. Com- .

pany has constructed near Schenectady, N. Y., one o

the most extensive radio

testing plants in the world. Omne of the experimental antennas is shown above.

Having enjoyed it I .

. Laty
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The BROADCAST LISTENER

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

By RAYMOND FRANCIS YATES

“Ear-fag” from Listening in on
Dinners

IT scems that our hard-pressed cuireprencurs
of the radio still believe that public and
semi-public dinners with their rattling salad
forks, incessant chattering reminiscent of the
primate quarters at the zoological park, and
the crusty puns of bored speechmakers, make
good material for broadcasting.

If you are a hecarty laugher and need but a
small mental prick to provoke a sustained spell
of guffawing, you probably get a great deal
of pleasure out of these dinners. - On the other
hand, if vour funny bone is properly shielded
and insensitive to anything but double-distilled
hwnor and witticism, von may feel with us
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edge of their soup plates.

that the dinners of the United Association of
Traffic Managers or the Society for the Appre-
ciation of Mozart, wherein Mrs. Dingle, the
fat lady president, reads a ten-thousand word
culogy filled with platitudes and lavender-
scented phrases, should be kept off the air.
Either that or arrangements should be made
to attach some sort of a gaget to the aerial
of the studio so that the vaporous matter,
instead of pouring over the country, would
be stored in high-pressure steel cylinders.
These in turn might be distributed to local
garages for inflating automobile tires. '
It seems to us that dinners fulfill their social
niission when they bore their guests to the
point of picking up and nibbling on cracker
crumbs or balancing their butter knives on the
Why, in the name of
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human decency, should this contagion be flung
far and wide to bring to a state of itching
boredom the thousands of innocent radio lis-
teners who seek solace in the air?

Dinners make pretty inexpensive broadcast-
ing in many ways. It is certain that they are
about fourteen kilometers short of making
good material for the esthetic nourishment of
the radio audience.

Ear-fag, that’s what they are; ear-fag!

. 'Not a single thing can be recorded in their
favor. Continuity, so necessary to the formula
‘0f good broadcasting, is about as conspicuous
by its absence as anything can be. Long spaces
of waiting, filled by the impromptu ranting of
an announcer registering with negative inter-
est is another sad but inevitable part of every
dinner program. And then, to top all of this,
the transmission, like the transmission from
most out-of-studio events, is chronically bad.

So here is a great big vote against the
broadcasting of public dinners in their en-
tirety. Only excerpts in the form of orations
from prominent folks are excusable.

* * *

Why Not a “Fade-out” in Radio?

H EAVEN knows that we are not a body to
pile up more responsibilities on the already
rounded shoulders of our studio managers, but
we must be permitted to suggest new artistic
touches to the programs when they occur to us.
If these old bones are not mistaken, an acoustic
fade-out for the radio, functioning in the man-
ner of the optical fade-out in the mevies, could
be devised for a very few pennies.

A curtain roller spring with a slider on it
bridged across the microphone might do the
trick; variable resistance across the microphone
—that is what we are driving at.

Imagine, if you will, an orchestra playing
Victor Herbert’s “Kiss Me Again” That
should be very easy to remember if you listen
much to the radio. The fade-out ‘device is
brought into action on the last two bars and
during a short interim a second orchestra
strikes up a fox-trot version of the same
number. This is faded-in.

Here’s a little dare for some studio to put
this into practice.

*  x X

Do Announcers Talk Too Much?

IT is difficult to define the correct formula

for correct announcing. Yet this cannot be
taken to mean that the mistakes of some an-
nouncers are any the less evident or that they
can shock the artistic sensibilities of this de-
partment and get away with it.

If there is one thing in this wide, wide world
that stirs these old bones to action it is a
talky announcer possessed with the notion that
he is about the wittiest thing on the air and
that, were it not for his literary pie-throwing,
his station would be about the saddest spectacle
in airdom.

Short, easy, facile announcements in a well-
modulated voice with an occasional salting of
witticism, register strongly in this neck of the
woods.

There is one announcer up at WGY that
just tickles us all over.

Some of our worthies seem to think that
the interim between features should be
stretched out and filled up with.a heavy brand
of arid hokum designed to send the listeners
into prolonged fits of laughter. There is a
technique to being cheery and there is a
technique to being humorous but there is no

- technique to the incessant unloading of parlor

wisecracks.

. Let us have more announcing and less talk-
ing! . “
* % %

A Distinguished Service Medal
for Broadcasting
IT will be one of the aims of this department

to toss out little bunches of smiling violets
to worthy performers and studios. Let it be

_understood at the outset that our blue ribbons

and our violets are very precious and that the
recipients can feel justly proud at having pene-
trated a hide of substantial thickness. .

WEAF must be the first to be called forth
to the platform to receive the distinguished
service medal. .

No fair-minded listener to the radio could
have heard the broadcasts of the Navy Orches-
tra coming through from WCAP Washington
without feeling Iike going right out to the
voting booths and voting it one of the grandest
pieces of broadcasting that ever modulated a
plate current.

To think that this music was exposed to all
of the dangers of two hundred and thirty miles
of land wire between Washington and New
York without losing one jota of its brilliancy
or life is to appreciate the marvel and perfec-
tion of the work,

We have a pretty long list of stations that
should write in to WEAF for a little informa-
tion on this subject.

* * *

The New Technique of the
Radio Drama

FOR two years now we have been deserting
the dinner table at the salad in order to
be at the radio in time for WGY's dramas.

It must be admitted, even by the most in-
tolerant observer, that WGY has once and for
all time established the ear-play in broadcast-
ing. This accomplishment in_.itself should be
attended with some honor and glory and in
the radio years to come perhaps the pene-
trating pen of some historian of the theater
will give decent recognition to the effort.

This establishment of the ear-play, with its
carefully worked out technique of sound illu-
sions, has by no means come about throu<h
unintelligent leadership or unmindful applica-
tion to the problem of creating the atmosphere
of the theater in the voids of space. The per-
formers, the prircipal equation, have been se-
lected with care and patiently trained. Their
work, all considered, has been admirable.

Unfortunately for WGY, the technique of the
theater is strange to the technique of the
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studio and we can never hope to take a play
prepared to meet the needs of the legitimate
stage and broadcast it without, in the majority
of cases, confusing the listeners or losing
their interest.

The chief obstacle to the success of the
transfer from the stage to the studio is not
caused entirely, as might be presumed, by the
total lack of vision. A play with a sufficiently
small cast may be presented from either source
with a large degree of success.

The trouble with most stage plays adapted to
the radio is that they have too many char-
acters who, because they are not seen, cannot
be readily recalled by the listener.

The listener, unlike the theatergoer, must
mark and follow his characters by voice only
and when a large group of players with voices
differing only slightly in modulation’ appear,
the radio listerier divides his mental effort be-
tween following the plot and keeping tabs on
the players. It is natural that he should lose
much of the entertainment.

The only solution to this problem scems to
lie in preparing plays especially for the air
with a small cast” of characters with voices
varying in modulation to a marked degree.
Four players or five at the utmost would seem
to be about the limit. .

The Art of Radio
- Program-making

SOME day we shall feel inspired (or bored?)
to the point of writing a long and bitter
critiqgue on the art of program fabrication.

It has always seemed to us that our station
programs arc assembled with little regard for
emotional or artistic effect. To an esthetic
soul of our sensitivity, this is one of the un-
pardonable sins of the radio. Jazz band fol-
lows jazz band, sopranos follow sopranos and
it seems, to one who listens with a critical
ear, that proper balance and artistic arrange-
ment are attained always by chance, and never
by design. Some day program construction
will be reduced to an art with a list of rules
as rigid and definite as those that have been
formulated for the theater. That may be a
long way off, but it must come.

* * =

(EpitoriaL Note: This feature is dedicated
to more intelligent program presentation and to
better service from the studios. Its function
as- a forum wnll be facilitated if you will jot
down your own thoughts about broadcasting
features and send them to this department for
commenlt.)

International Newsreet

HOW JOHN BULL CATCHES BANDITS
BY RADIO

Constables aboard motor cars. equipped with radio transmitting and receiving

apparatus, kept in_communication with other
mobile bandits a short time ago tn England.

olice cars while they chased auto-
n the picture above the riggings on

top of the automobiles are used to support antenna wires. They may_be raised, with

the aid of counterweights, when thev are used for transmitting. Other European

police forces are devcloping similar radio “flving squad” svstems to combat crime
tn conjunclion with the broadcasting of descriptions of criminals.

o



Handy Tools for Radio Fans: No. Y

: .
=2

From a photograph made for POrULAR RADIO

SIDE-CUTTING
PLIERS

An indispensable tool for any
radio set owner

THE average radio fan's tool kit usually
consists of a pair of pincers, a screw-
driver and (if he is lucky) a small soldering
iron. There are many jobs that he may like
to do, but unless he has adequate tools he witl
be handicapped.

This series of workshop hints will indicate
the tools that always come in handy for a set
owner, whether he 1is interested in actually
building a set, or merely in keeping it in re-
pair. The first six items that will appear are
necessary to every set owner, and the follow-
ing iunplements will be of interest to the more
intensive experinienter.

The first tool—here illustrated—is extremely
useful for cutting and bending wire used in a
radio set or for antenna or ground connec-
tions. It is probably the most used single tool
in radio work.
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A Five Meter Vacuum-Tube
Transmitter and Receiver

The use of shorter and shorter wavelengths for both broadcasting and amatenr
transmission is slowly increasing. At one time a wavelength of 200 meters was
considered as short as could be successfully employed. Now, however, we have
had for some time regular broadcasting transmission and reception established on a
snccessful basis below 100 meters by station KDKA. In the above picture is
- shown an experimental transmitter and receptor which operates from a VT-2 b
vacuuni tube (with the base reinoved) and the connections made directly to the lead-
in twires. This laboratory set-up was désigned by William 4. Brumno.
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THi1s department is conducted by PoruLAR RADIO LABORATORY for the purpose of keeping the
radio experimenter and the broadcast listener informed concerning the newest inventions and the

approved deveclopments in radio equipment.

Only such apparatus as has been tested and

endorsed by the Laboratory is noted tn these columns.

LOOPS

Amplifex loop; Amplifex Radio Co?.
Bodine.ba:ket-wcave loop acrial; Bedine Electric

Co,

“Boone’” Super Folding loop acrials; J. T. Boone
Radio Corp. )

Loop antenna and base; Calvert Specialty Co.

AMPLIFIERS

Adaunit amplifier; Auto Indicator Co.
Alﬁ:f aug:'o-frequcncy amplifier; Algonquin Elec.
g.

0.

Distortioniess amplifier; Amplex Instrument Lab-
oratories.

“Superheterodyne” amplificr; Amplex Instrument
Laboratories. ° .

“Atwater Kent” amplifying units; Atwater-Kent

Mfg. Co.
"Béi.\-tat" one-stage power amplifier, The Bristol
0. T :

HEADPHONES

Bel-Canto headset; Bel-Canto Mflg. Co.

Berston headset; Bcrstou Radio Products,

Bi-Metallic phones: Bi-Mctallic Radio Parts Corp.

“Brande3”’ Navy type headset; C. Brandes, Inc.

“Brandes’’ Superior headset; C. Brandes, Inc

“Callophose” headset; Callophone Co.

"Clamcco" Cannon-Ball hcadset; Cannon and Mil-
er Co.

Headset; Connecticut Instrument Co.

“Coryphone’” headsets; Chas. Cory and Son.

LOUDSPEAKERS

"DIodgc" Tone Amplifier; Ackerman Bros. Co.,
ne.
Burns loudspeaker; American Electric Co.

A USEFUL ACCESSORY

Name of instrument: An extension jack.

Descriptson: A jack which may be used on a
long cord for moving the loudspeaker
away from the receiving set. It is
equipped with a cover which may be
attached after the connections have been
made so that there are no live terminals.

Usage: As an accessory in connection with
the lengthening of the loudspeaker cord.

Qutstanding features: Sturdy constriction.
Well insulated. Dustproof.

Maker: Yaxley Manufacturing Co.
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“Radion” loudspeaker horn; American Hard Rub-

r Co. .

“Amplion”  loudspeaker; Amplion Corp. of
America.

“Atwater Kent” londspeaker; Atwater Kent Mig.

Co.
Bel-Canto leudspeaker: Bel-Canto Mfg. Co,
“Sonochorde’” loudspeaker; Bondette Mfg. Co.
“Brandc$’ table tall:er; C. Brandes, Inc.
“Bristol’’ audiophone londspeakers; The Bristol

o.
“Callophone” loudspeaker; Catlophone Co.
Cameo loudspeaker; Cannon and Miller Co.
R&d{c:fmph' {erystal  set  loudspeaker); Central
Radio Co.
“Madera” Clearspeakers”; Compressed Wood Corp.
“C. 1. C.”" loudspeaker; Connecticut. Instrument

Co. :
“Corxyphone” londspeaker; Chas. Cory and Son.

CRYSTAL DETECTORS

All American Super-sensitive crystal; American
Radio Mfg. Co.

Syn-tec radio crystal; Appliance Radio Co.

““Airader” detector; Bernards Radio Co. |

B-Mctal loud talking crystal; B-Metal Refining Co.

Ccelerumdum “‘de-tex-it’ éﬁ.red detcetor); Celerum-
dum Radio Products Co.

“Century” Radie Reflex crystal; Century Products

0.
"Cé.'ntury" Maxitone crystal; Century Products
0.

Equipped with phosphor bronze connection
strip and screw terminal.
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RADIO.-FREQUENCY TRANSFORMERS

Aeme “D” Coil Unit (Tuned R, F. Transformers
with Condenser); Acme Apparatus Co,

Radio-frequency  transformers; Associated San-
gamo Klectric Companies.

“Benson' Reflex transformer; Benson Engineer-
ing Co.

“Ballantine” Variotransformer Units; Boonton
Rubber Mf{g. Co,

“Branston” Kadio-frequency Transformers; Chas.
A. Rranston, Inc.

“Brauston” Three Stage Long Ware R. F.
Transformer,; Chas. A. Branston, Inc.

“Tri-Corl” Radio Freguency transformers; Drook-
lyn Metal Stamping Co.

"Cardwell” radio transformer; Allen D. Cardwell
Mig. Corp.

“Como” intermediale  frequesncy trausformer;
Commo Apparatus Corp.

“Coto” radio [requency transformer; Coto Coil
o.

BATTERY CHARGERS AND RECTIFIERS
APCO “A” battery charger; Apco Mig. Co.
APCO *'B" battery charger; Apeo Mig, Co.
““Aeme” silent battery charger; Acme Engineering

0.

“Gold Scal' “Homchorger” Automatic Elee-
trical Devices Co.

No. ¢4 chemiical reetifier; Cleveland Engincering
Laberatories Co. ’

Storad "'B" battery charger; Cleveland Engineer-
ing Laboratorics Co.

BATTERIES

Bosch Nobattry (lakes place of ““B” battery):
American Nosch Magneto Corp. .
Arrow” Storage batlerics; Arrow Battery Co.

Radio "B batteries at "‘factory” prices; Ayres
Battery Corp.

Burgess Batieries (dry ccll): Durgess Rattery Co.

Ace Radio 'B” baltery No. 15; The Carbon
Products Co.

Ace Radio A" battery No. 61; The Carbon
Products Co.

Ace Radio "B" baitery No. 1301; The Carbon
Products Co.

Flashlight battery No. 1-A4; Champien Carbon
Mfeg. Co.

Fla.rhligi(::‘t battery No. 1-B; Champion Carbon

MTE. 0.

Storad “A,” “B” and “C” battcrics; Cleveland
Engineering Laboratories Co.

“Copper Giant” 4" battery; Copper Giant Bat-
tery Co.

Two sets of movable plates.

RADIO CABINETS

Radio cabincts; A. Hall Berry.
“Blandin' radio cabinet; Blandin Phonograph

0., Inc,
“Corbett’s” radio cabinet; Corbett Cabinet Mfg.
Co. ¢

PHONOGRAPH ATTACHMENTS

“Amplion™ phonograph unit; Amplion Corp. of
America,

“C.1.C." Phonograph attachmenti; Connecticut
Instrument Co.

-~

VARIABLE CONDENSERS

“Acme’ variable condenscr; Acme Apparatus Co.

“Bradleydenser”; Allen Bradley Co.

“American  Brand” Worm.drive cernier con
denscr; American Irand Corp.

Kciford wvariable condenser; American Specialty

0,
Amplex grid-densers; Amplex Instrument Labora-
tories, oo o
“Amsco” Low Loss variable condenser; Amsco

Products, Inc. .
“Fada” variablc condenscr; F. A. 1. Andrea, Inc.

Varioble air condenscrs; lieacon Radio Mig. Co..

“Boone” Super Variable condensers; J. T. Boone
Radie Corp. :

“Bremer-Tully”  Lifctime  condenser; DBremer-
Tully Mig. Co.

“Brumo” 3 tn 1 variablc condensers; Bruno Radi.

rp.

“Flewelling"” variable condensers; Duell Mig. Co.

“Cardwell” variable coudensers; Allen D. Card-
well Mig. Corp.

“Chelsca” sariable condensers; Chelsea Radio Co.

Chelten "Special” condensers; Chelten Electri

0.
“Connecticut"” wariable condenser; Connecticat
Tclephoue and Elec. Co.

“Coto’ rompact air condensers with wvernier, types
350235 and 3505; Coto Coil Co.

SWITCHES
"Fﬂ-{auc" control  switch; The A-C Eleetrical
Mig. Co

“dckerman® inductance switch; Ackerman Bros.
0., Inc,
“Bradleyswitch” (battery switch); Allen-Bradley

0.

“Regal” switches; American Specialty Co.

“Amsco”’ switches; Amsco Products, Inc.

Beu(amm radio battery switch; Benjamin Elec.
Mig. Co

“Bruno” inductance switches (single and double);
Bruno Radie Corp.

“Centralab” battcry switch No. 300; Central
Radio Laboratorics. . :

Lock “A” battery switch; Connecticut Instrument

0. b

“Cico” battery switch; Conseolidated Instrument
Co. of America, Inc,

C-H Radioloc; Cutler Hammer Mfg. Co.

A NOVEL FOI'M OF VARIABLE CONDENSER

Name of instrument: Variable condenser.

Description: This instrument is unique in de-
sign because its rotary plates are made
of hardened brass. These are mounted
on two separate shafts which are geared
together by means of three bakelite gears
which also transmit the rotary motion
from the knob and dial. Both of the
plates are equipped with pigtail connec-
tions and the terminals are both brought
out to binding posts with soldering lugs.

Usage: In any radio-frequency circuit for
tuning.

Outstanding features: High efficiency. Com-
pact. Simplicity of mounting on a
panel.

Maker: Remler Radio Manufacturing Co.
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AN EXCELLENT AUDIO.FREQUENCY
TRANSFORMER

Name of instrument: Audio-frequency ampli-
fying transformer.

Description: A transformer in which the core
and the two sets of windings are totally
enclosed in a metal shell. The windings
themselves are composed of sets of
helically-wound coils connected in series
as against the ordinary layer-wound coil,
which is generally used. This construc-
tion reduces the distributed capacity
across the windings. The terminals are
brought out to soldering lugs.

Usage: In an amplifying circuit of audio-
frequency transformer,

QOutstanding features: Coils entirely enclosed.
Equipped with soldering lugs. Good
volume. Clear amplification.

Maker: Samson Electric Co.

TUNING INDUCTANCE UNITS

“Copp” Veario Selector; A. C. Electrical Mfg. Co.
“Amrad” Basketball (inductance tuner) ; Amer-
ican Radio and Research Corp.
“Amsco” variometers; Amsco Products, ' Inc.
“Amsco’”’ honevcomb cosls and smountings; Amsco
Oseiitato Cotf Unit; A ds El L
scillator Coil Unit; Associated Sangamo Electric . . . -,
HCompanies.’ - Atwood E c Coils encased tn netal shell. Equipped with
oneycomb coils; Atwood Electric Co. : 1 3
Bel-Tone Variometer; Becl-Tone Radio Co. soldering lugs,
Bel-Tone Variocoupler; Bel-Tone Radio Co.
Coupler and plate coil for superdyne circuit;
Bel-Tone_  Radio Co. o .
Bgl-Tanc Figer‘?'uneré Bell.To%?l RadAio BCo: Coto” honeycomb coils; Coto Coil Co.
“Branston’ Oscillator Coupler; s. A. Branston, :
Tnc. ? 2 GRID-LEAKS AND RESISTANCES
“Bradlevleak” (grid-leak); Allen-Bradliey Co.
“Bradleyohm’ (resistor); Allen-Bradley Co.
Ampler  Lavite resistances; Amplex Instrument

“Coto”™ Compact moulded variometer; Coto Coil

“Branston” honeycomb cods; Chas. A. Branston,

ne.
Bremer-Tully Vernier tuning unit; Bremer.Tully

w

g. Co. .
Ne\:i:f type B-T Low lost tuner; Bremer-Tully

erpd g- Lo.
L Flewelling” Tuner; Buell Mfg, Co.
helsea’’ antenng tuning unit; Chelsea Radio Co.

“Chelsea” radio-frequency tuner; Chelsea Radio

0.
“Voisometer” (combination "variometer and coup-
, ler) i Co-operative Sales Co.
'Céna Compact moulded variocoupler; Coto Coil
o.

Laboratories.
::Kam-Blo”; Apex Radio Co.

Braslzy" grid-leak; A. C. Brady Co.
Volt-X Ball-bearing variable grs’!-leak ; Burton and
R AL B d-leaks, N

entrala ustable grid-leaks, No. 106
.07, Central Radio Laimratorics. and
“Crescent Lavite resistances; Crescent Radio Sup-

ly Co.
::CPH,: grid-leaks; Cutler-Hammer Co.
C-H" resistances; Cutler-Hammer Mfg. Co.

A FILAMENT CURRENT CONTROL
Name of instrument: Automatic rheostat.
Description: A small vacuum tube which con-
tains a filament of metal that has a high
co-efficient of resistance. In other words,
a metal filament which has a very low
resistance at low temperature, but a high
resistance at high temperature. This
ability of the metal to vary its resistance
with temperature makes it useful for
controlling the filament current of vacu-
um tubes. The small tube that contains
this resistance element is equipped with
two metal ends which are used as ter-
minals when it is inserted in the base
that is supplied with the instrument.

Usage: For controlling the filament current of
vacuum tubes.

Outstanding features: Automatic in control.
Needs no adjustment. Neat appearance.

Detachable wnit. Equipped with soldering lugs. Maker: Radiall Co.
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MISCELLANEQOQUS ACCESSORIES
"Cégp" vario selector; The A-C Electrical Mifg.

“Celatsite’’ (tinned copper wire); Acme Wire Co.
"Acme” Spaghetti tubing: Acme wire Co. |

7/22 Enameled antenna wire; Acme Wire Co.

Ribbon copper acrial; Acorn Radio Mfﬁ Co.
nameled ribbon aerial; Acorn Radio Mig. Co.

Window Lead-in; Acorn Radio Mf 0.

Jack Wrench; Adams Radio Mfg. Co. )

Multi Radio Conncctor No. 18; Xjax Electric Spe-

cial?v Co. |
BPB 5 Binding Post; Ajax Electric Specialty Co.
Panel mounting; Alden Mfg. Co.
Alé:e» bipccmt radio soldering paste; L. B. Allen
0., Inc.
:'Rad:fan" Insulators; American Hard Rubber Co.
‘Radion™ Loudspeaker phone cap; American -Hard
Rubber Co, .
“Amrad” S-tube rectifier; American Radio and
Research Corp.
Condenser plate cleaner; Atwood Electrie Co.
“Bakelite’” products; Bakelite Corp.
“Condensite’” products; Bakelite Corp.
“Redmanol’” products; Bakelite Corp.
Yuarter hard copper; Baltimore Brass Co.
lat copper antenna ribbon; Baltimore Brass Co.
Flat brass, bronse, gold end zinc; Baltimorc Brass

Co,

No. 602-60 lightning arrester switch; The Barkelew
Eicc. Mig. Co.

No. 66 lightning arrester swithch,; The Barkelew
Eleec Mig. Co.

“Bates” Eayr Cushion_for phones; Bates and Co.

“Solderette’’ Senior Electric soldering iron; Beeh-
ler Steel Products Co. .

“Solderette” Junior Electric soldering ivon; Bech-
ler Steel Products Co.

Belden loop unre; Belden Mig. Co.

Belden Litz wire; Belden Mig. Co.

Beldenamel gerial wire; Belden Mig. Co.

Magnet wire; Belden, Mig. Co.

Bel-Tone mounted binding posts; Bel-Tone Radio

Co.
Spaghetts tubing; Bentley-Harris Mig. Co.
Perfection de rometer; Bernco Mig. Co.
Dominoe Lead-In; Bi Metallic Radio Partz Corp,
Gold ploted bus bar; Bi Metallic Radio Parts

Corp.
Gold plated aerial wive; Bi Metallic Radio Parts

Corp.

Blackburn Growund Clamp Type Al; Blackburn
Spec. Co. .

Board’s Bearings for radio tuning coils; Edward

Board.
“Junior’” Bench Sew; W. B. and é E. Boise.
“Branston’”’ Three Cotl mounting; Chas, A, Brans-
ten, Inc. ] - .
cpeiliantone’” radio speciols; Brilliantone Radio
Products,
Dutch Radio valves; Thos. Brown Co.
Bruno engroving; Brune Radic Corp.

4

 Reinforced slot. Equipped with .roldep:iilg lugs.

C & C “Reachit” Wrench Caufman and Clough

o.

Camco Grand; Cannon and Miller Co,, Inc.

Jack Name Plates; Carter Radio Co.

5.0.5. Hydrometer; Chaslyn Co.

“Gem” radio fuse bese; Chicago Fuse Mig. Co.
Kester Rosin-core radio solder; Chicago Solder

0.

"Cllmrch" automatic template; Clark and Tilzon,
ne,

Silverstone antenna; Colonial Brass Co.

Bus Wire, square and round; Edward N. Cook
Plate Co. .

Tinned “Copperweld” antenna wive; Copperweld

Steel Co.
“Pyyes’’ insulotors; Corning Glass Works.
Telephane receiver cords; Crescent Braid Co.. Inc.
Premier 20-ft. estension cord with plug; Crescent
Braid Co., Inc.
Tufglass bottery tray; R. B. Cressman. .
Cunoe radie electric’ mateh; Cuno Engineering

Corp.

PANELS
“Radion” ﬁancl.:- American Hard Rubber Co.

“Bokelite-Dilecto’ ponels; Continental Fibre Co
KITS

Reflex, -Neutrodyne and Superheterodyne kits;
merican Radio Mfg. Co.

Neutrodyne and Tobias kits; Amplex Instrument
Laboratories. .
Superdyne kit; Amplex Instrument Laboratories.
Kits for Improved Cockadoy 4-Circuit Tuner; Am-

lex Instrument Laboratories. :

Kit for 4-Circuit Tuner with Resistance-Coupled
Amplifier; Amplex Instrument Laboratories.
“Melco” Supreme Kits; Amsco Products, Inc.
Kit for 7+tube Superhcteredyne; Apex Electric

Mig. Co.
"Bel-q'oﬂc" Superdyne Kit; Bel-Tone_Radio_Co.
Supcrbrt%rodyne Transformer Kits; J. T. Boone
Radic Corp.

“Branston” y(l't (for Superheterodyne); Chas. A.
Branston, Inc, , ..
“Bremer - Tully’” ‘"Nameless” R. F. Circuit;

Bremer-Tully Mfg. Co.

POTENTIOMETERS

“A4eme” potentiometer; Acmc Apparatus Co.

“Bradleyometer’”; Allen-Bradley Uo. |

“Regal'” potentiometer; American Specialty Co.

“Fada" potentiometer; F. A. D. Andrea, Inc.

“ dmsco Dubl-Wundy'’ combination polentiometer
rheostat; Amsco Products, Inc.

“Centralab” potcntiometers No. 110 and No. 111;
Central Radio Laboratories. .

wrica” bakelite poientiometers; Consolidated In-
strument Co. of America, Inc.

“C.H*" potentiometers; Cutler-Hammer Mfg. Co.

JACKS
Radio Jack; Adams Radio Mig. Co.
”Tﬂ'-Jack“!' Brooklyn Metal Stamping Co.
“Erold-Tite" Jack No. 104; Carter Radio Co.
“Imp'’ Jack; Carter Radio Co, .
Recepiacle Jack No. 202-A; Carter Radie Co.
“Cico” Bakelite Jacks: Consolidated Instrument

Co. of America, Inc.

A WELL-MADE VACUUM TUBE SOCKET

Name of instrument: Vacuum-tube socket.

Description: A socket for standard tubes com-
pletely constructed of Dbakelite with
strong connection fingers of phosphor-
bronze and terminals including both
binding posts and soldering lugs. The
portion of the socket which includes the
slot for the vacuum tube pin is remn-
forced to prevent breakage.

Usage: For mounting standard makes of
vacuum tubes.

Outstanding features: Neat appearance. Good
contact. Compact.

Maker: Rauland Mfg. Co.

»)
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A STURDY VARJABLE CONDENSER

Name of tnstrument: Vernier variable con-
denser. ' .

Description: A condenser in which great pams
have been taken to make a rigid instru-
ment. The rotary plates are forced into
a solid piece of metal and three sets of
metal end plates are used. Two are
located on each side of the main-section
plates and one on the end which con-
tains the vernier plate. The machine
work is well done and the insulated seg-
ments are so placed and shaped as to
reduce the dielectric losses to a mini-
mum,

Usage: In any radio-frequency circuit for tun-
ing.

Maker: Duplex Engine Governor Co,

RECEIVING SETS

A-C Daxton receiver; The A.C Electrical Mfg. Co.
Pol_vd_\'m(': receiver, type XL-5; The A.-C Electrical
g. Co. .

“Paragon’’ Receiver; Adams-Morgan Co.
“Air-Way' Recciver; Air-Way Electric Appliance

cial
Mar::-g-Dyne radio rcceiver; Amber Sales Corp.
“Amrad"” Recciver (3380); American Radio and
Research Corp.
Electrola Receiver; American Specialty Co.
Meico Supreme Receiver; Amsco Products, Inc.
"Flada" entrodyne Receiver; F, A, D. Andrea,
ne.
De(::esnadyne Broadcast Receiver; Andrews Radio

orp.
Ajox Créstal Receiving set; Ajax Electric Spe-
0.

>0,
Microdyne radio receiver; Apex Electric Mig. Co.
“Atwater Kent'’ recciving set; Atwater Kent Mfg.

0.
Pocket radio receiver; Auto Indicator Co, )
“Baby Grand" crystel receiver; Beaver Machine
and Tool Co., Inc. .
“Benson” Portable Superflex; Benson Engineer-

ing Co. . . .
Biltmore Master Reflex receiver; Biltmore Radio

0.
Brandola Receiver; J. F. Brandeis Corp.
“Cardwell” Receiver; Allen D, Cardweil Mig. Co.
“Chelsea” Receiver; Chelsea Radio Co.
lear-O-Dyne rcceiver; Cleartone Radio Co. |
“Goldcrest Cleartone” receiver; Cleartone Radio

Radio Corp.

0,
Crosicy Receivers; Crosl(c:y
utting and Washington

“Teledyne"” Receiver;
Radio Corp. . .

‘'C & W Receiver; Cutting and  Washington
Radio Corp. . .

“Town & Country’’ Receiver; Cutting and Wash-
ington Radie Corp.

L]

PHONE PLUGS

Migﬁ Radio Plug No. 18; Ajax Electric Specialty
o

Serics fon;fhane plng, No. 616; The Barkelew
Electric Mfg. Co.

Multiple four-phone plug No. 614, The Barkelew
Electric MiF. Co.
Series four-phone post No. 618; The Barkelew
Electric Mfg. Co, .. .
Series four-phone post for binding post mounting
No, 628; The Barkelew Electric Mfﬁ' Co,

Serics four-phone post for Radigla III No. 624;
The Barkclew Electric Mfg. Co.

“Tu-way” Plug; Carter Radio Co.

“One-Way"” Plug; Carter Radio Co.

“Imp* Plug; Carter Radio Co.

“Cico” 2-Way Plug; Consolidated Instrument Co,
of America, Inc.

“Cico” outematic plug,; Consolidated Instrument
Co. ¢f America, Inc,

DIALS

“Na-ald” Dials; Alden Mfg. Co.
“Radion” Dials; Amencan Hard Rubber Co.
“Regal” Dials; American Specialty Co.

o - et —_1

.

Long narrow insulation strips. Egquipped with

soldering lugs,

“Amsco” Dials; Amsco Products, Inc,
“Apexr' vernier dial; Apex Electric Mfg. Co.
“Bell” dials; Bell Mfg. Co.

SOCKETS AND ADAPTERS

“Na-ald”’ sockets; Alden Mig. Co.

Standard socket; Alden Mig. Co.

“Radion’’ socket; American Hard Rubber Co.

“Amsco’”’ socket; Amsco Products, Inc.

Sockets; Belden Mfg. Co.

“Bell” sockcts; Bell Mfg. Co. L. ]

Bcrﬂ’:fmmé Cle-Ra.Tone socket; Benjamin Eleetric
g.

o.
CIERa-Toﬂe Gang socket; Benjamin Electric Mfg.
0.
"Flrwclﬁng" sockets; Bueli Mfg. Co.
[

“Coto”" tube socket; Coto Coil Co.
“C.-H” sockets; Cutier-Hammer Mfg. Co.

RHEOSTATS

“Acme” rheostat; Acme Apparatus Co.

"Bradle}utat’" Allen-Bradlez 0.

“dmsco” Dubl-Wundr'” combination potentiometer-
ricostal; Amsco Products, Inc.

“Fada’ rhcostat; F. A. D. Andrea, Inc.

“Autostat’’ ; Automatic Electrical Devices Co.

“Centralab’ rheostats No. 206 and No, 230; Cen-
tral Radio Laboratories.

“Cico” rheostats; Consolidated Instrument Co. of
America, Inc.

AUDIO-FREQUENCY TRANSFORMERS

“Aeme” Audio-Freguency transformer; Acme Ap-
aratus Co.

“Amertran’’ transformers; American Transformer
0.

Kelford eudio transformer; American Specialty

o.
“Regal” audio lransformer; American Specialty

. o_
‘“Fada” aundio transformer; F. A. D, Andrea, Inc.

Twin Audiofrequency transformer; Chas.
Branston, Inc.
"Cﬂ[r;iwcu" audio transformer; Allen D. Cardwell
. Co.
Chastgn A-F transformer; The Chaslyn Co.
“Chelsea” amplifying transformer; Chelsea Radio

0.
“Como’ Duplex transformer (push-pull); Como
Apparatus Co.

“Coto” audio transformer; Coto Coil Co.
“Globe’ aundio frequency transformers; Coyne
Radio Scrvice. ’
““Crescent’’ push.pull transformers; Crescent Mfg.

“Crescent” eudio transformer; Crescent Mfg. Co.
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TUBES “Sodion’ tubes; Connecticut Telephone and Elec.
Bluebird radio tubes; Bluehird Tube Co. 0.
Vacuum tube; Brendonne Corp. Mag_ﬂetfon. types DC-201A, DC-199 and D(C.199
Brighton Truc Biwe vacuwsm tube; Brighton La. (Standerd base); Conneway Electric Labora-
boratories, Inc. torics.

“Gem” radio fuse; Chicago Fuse Mfg. Co. “Cunningham’ tubes; E. T. Cunningham, Inc.

This list of apparatus approved by the PorurLar Rapio LaroraTory will

be continued as a part of the WHAT'S NEW IN RADIO APPARATUS

department untii all instruments, parts and complete sets have been in-

cluded. The listing is alphabetical by manufacturer’s name and the install-
ment. in this issue goes only to the end of letter C,

United

LISTENING-IN ON THE ECLIPSE

This radio receiver in the Bureau of Standards at Washington, D. C. was

part of the chain of stations that made observations on January 24 to

determine the effect of the eclipse on radio transmission. Signals were
broadcast during the eclipse so that the check-up conld be made.
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Ready Reference Table of Ready-made Receivers
MANUFACTURER'S Western Coil & The Crosiey F. A. D. Andrea, Mu-rad Labs.,
NAME Elec. Co. Radio Corp. Inc. Inc.
MODEL NUMBER OR NAME Radiodyne Model 52 Neulrola Grand MA-15
NUMBER OF TUBES 6 3 5 4
TYPE OF TUNING Radio Frequency Regenerative Neutrodyne
TYPE OF DETECTOR Vacuum T'ube Vacuum Tube Vacuum Tube Vacu;;n_Tube
RANGE ON PHONES 2.000 miles Unhmmd
RANGE ON LOUDSPEAKER 1.500 miles ! 000 miles 3.000 miles
COST COMPLETE £200.00 £45.75 $360.00 3182 .50
ANTENNA RECOMMENDED Owsdoor or indoor Outdoor Outdoor Indoor
KIND OF TUBES FOR R. P. UV-201-a Uv-201-a C.301-a
C-301-a
DETECTOR TUBE Uv-201-a Uv-200 C-300 Uv-201-a C-301-a
WD-12 C-12 UV- C-301-a
199 or C-299
AUDIO TUBES UVv-201-a Uv-201-a C-301-a UVv-201-a C-301-a
WD-12 C-12 C-301-a
UV-199 or C-299
TYPE OF "A"™ BATTERY Wet or dry To suil tubes 6 Storage & Storage
TYPE OF "B" BATTERY Wet or dry * 90 volis 90 volts Large size
’ dry or storage
DETECTOR "B" VOLTAGE ZZ 4 mus 2214 volis 22 14 volts 36 volis

WAVELENGTH RANGE

220 lo 560 melers

200 1o 600 meters

200 to 600 mc.'ers

250 to 600 meters

TYPE OF DETECTOR

Vacuum Tube

Vacuum Tube

NUMBER OF TUNING CONTROLS 2 1 3 1
"A" BATTERY CURRENT USED 13 amps. | Depends om tubes 1% amps. 1.25 amps.
“B" BATTERY CURRENT USED | 91012 mils... | Depends on tubes 20 mils. 27 mils.
MANUFACTURER'S Garod Corp. ' Cleartone The C, D, -Radio Corp.
NAME 5 Radio Co. Tuska Co. of America
MODEL NUMBER OR NAME Type V Models 70, 71,72 | Type 4 | Rodiols Regemoflex
NUMBER OF TUBES s T« T4 o4
TYPE OF TUNING Tuned Rodio | Tuned Radio. | 1 RF.with | 1 stage R.F. with
Regeneration - Regenerotion

Vacuum Tube

Vac:m;u lTubcs

'RANGE ON PHONES 4,000 miles 3,000 miles 3.000 miles
RANGE ON LOUDSPEAKER 2,500 miles 2,000 miles 3,500 miles e
COST COMPLETE $195.00 $130.00 $350.00 $191.00
ANTENNA RECOMMENDED |  Outdoor Outdor | Ostdoor |  Ouidoor
KIND OF TUBES FORR.F. | UV-20taor | UV-201aor | UV-201-a WD-11
£-301-a C-301-a
DETECTOR TUBE UV-220 UV-200,C-300 UV-200 WD-11
Uv-201-a
C-301-a
AUDIO TUBES UV-201-aor |  UV-20is Uv-z01a WD-11
C-301-a C-301-a ‘
TYPE OF “A” BATTERY Storage - Storage l & storage Ey_uz:.l_j'-mus
TYPE OF “B"” BATTERY Sl'oraﬂc Dry or storage Any standard 90 volts
DETECTOR “B" VOLTAGE - | 9010200 volts | Depends om tubes Any standard | 200 45 wolts
WAVELENGTH RANGE 200 10 600 meters | 200 to 600 meters | Broadcast range | 220 to 550 melers
NUMBER OF TUNING CONTROLS 3 |z 2 2
“A" BATTERY CURRENT USED | 1% fo2amps. | 1 to 1.75 amps. 1% amps. 1 amp.
“B" BATTERY CURRENT USED | 1510 35 r;u'ls.TI .02 amps. T 10 mits. 67 mils.




Conpuctép BY Dr.

No Lightning Danger from Radio .
Installations

ANOTHER recognized authority has gone on
record to the effect that the installation of a
radic antenna does not increase the danger
that a house will be struck by lightning. This
time it is the Bureau of Standards.* - After
stating that radio” antennas are not likely to
be a menace, {the official statement of the
Bureau continues: “They need not be consid-
ered as potential inviters of lightning strokes,
being in a class with other metal objects nor-
mally found about buildings, such as metal
gutters, downspouts and wire clothes lines.”

But it is unwise, the Bureau explains, to
count on a radio antenna for actual protection
against lightning. ~» While a grounded antenna
wire may serve, to some degree, as a discharge
point for a dangerous accumulation of ground
charge, an actual stroke of lightning is likely
to melt the antenna wire at once. round
connectors for lightning rods, intended to sup-
ply real protection from lightning-damage, are
much larger than the usual radio wire. Fur-
thermore, an -adequate lightning rod installa-
tion always has at least two separate ground
connections instead of the single connection
wsual in radio. - - :

Fortunately, the prejudice against radio on
account of a supposed lightning hazard seems
to be passing: ‘But this cannot be -said about
the prejudice of landlords and insurance com-
panies to interior radio installations of experi-
mental character. For the landlord much can
be said; it really is not so desirable to have
holes cut in floors and acid spilled about in the
fashion which thoroughgoing radio experi-
mentation seems so often to require,

But why do. the insurance companies con-
tinue so to oppose radio? Professor Morecroft
cites an instance in his always-interesting De-
partment, the March of Radio, in Radio
Broadcast.t One recent policy requires, he
reports, that “the source of energy shall be
only from primary or storage batteries.”

* “Radio Antennas Not Lightning Menace,” a state-
ment issued by the Department ot Commerce, Wash-
ington, D. C., for release QOctober 31, 1924,

t Radio Broadeast {(Garden City, N. Y.), vol. 6,
pages 255-256 (Dccember, 1924).

IN THE WORLD'S
[LABORATORIES

E. E. FreE

-It is quite true that devices for supplying
radio receivers with current drawn from the
ordinary house mains are not yet entirely per-
fect. Nevertheless, the Editor of this Depart-
ment joins Professor Morecroft in a strong
feeling of resentment against such a clause in
any insurance policy, a clause which, the
Professor remarks, “one could almost believe
was written at the request of the battery man-

. ufacturers.”

_ The supply of radio current from the ordi-
nary power lines is undoubtedly the method
of the future. There are a hundred ways In
which the fire risk of such attachments may be
eliminated. Neither the insurance companies
nor anyone else should attempt to stand in the
way of inventive progress.

New Measurement of the Speed
of Ether Waves

ProFessor A. A. Michelson of the Uni-
versity of Chicago, one of the most distin-
guished of American physicists, has spent the
last two summers on top of a mountain in
California attempting to make a new and bet-

ter measurement of the speed of light. At the"

recent centenary meeting of the Franklin Insti-
tute, in Philadelphia, he described the results
obtained so far.*

This natural constant of the velocity of light
is one of the most important figures in al! of
science. It underlies the theories of electricity
and of the propagation of electric waves as
closely as it does the phenomena of light itself.
It is involved in the theory of relativity and
in all our modern ideas:of the relation be-
tween matter and energy. Its exact deter-
mination is a matter of altogether exceptional
interest, -

The trouble with many of the past deter-
minations. of this velocity has.been that they
were made over comparatively’ short distances.
Small errors in measurement meant large er-

. “Preliminalxr Measurement of the Velocity of
Light," by A. A. Michelson. Journal of the Franklin
Institute (Philadelphia). vol. 198, pages 627-628 (No-
vember, 1924). The address was published also in
Science {(Lancaster, Pa.), vol, 60, pages 391-392
(October 31, 1924), ’
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Dr. Michelson has
avoided this by using a path 44 miles long.
The light-producing apparatus was set up on
. Mount Wllson, where the great Mount Wilson
Observatory is located On Mount San An-
tonio, 22 miles away, Dr. Michelson set up a

“carefully adjusted mirror. A beam of light
‘was sent from Mount. Wilson to Mount San
Antonio and back again and the fraction of a
-'second needed for the trip was measured with
the greatest possxble exactness.

The results give, as the mean value of eight
independent measurements, a. speed of 299, 820
kilometers per second for the speed of - hght in
a‘vacuum.- This is' somewhat more -accurate
than any previous measurement. Still more
accurate determinations will be attempted with
the same apparatus this year.

General Electric Co.

A New High-frequency Resis-
tance Measurément

A NEW means of high-frequency resistance
measurement has been devised by Professor E.
Mallett.* In ‘his method the circuit to be
measured is coupléd magnetically with a coil,
and the magmtude of the ratio of the resultant
effective lmpedance ‘to that- of the coil alone
is measured at various points as the resonance
of the circuit is passéd through by alternation
of the frequency of ‘the supply. The resulting
ratios are plotted_against the supply frequen-
cies and the high-frequency resistance of the
circuit is detérmined by a graphical solution.

* A paper read before the Imstitution of Electrical

Engineers, London.

HAS BALL LIGHTNING BEEN DUPLICATED IN THE LABORATORY?

In this vacuum tube that contams a very small quanhty of veporized tungsten, Dr. C.

G. Found has Produced o “streamer discharge” that is said to be similar to the rare

“ball BHghtning” that is observed in nature. An electric current acting upon the
tungsten creates the atomic behawvior that produces this phenomenon.

- s . v

i 1 DPLES - M - O A P



- 288 POPULAR RADIO

A Radio Detector Suggested
for Earthquakes

In this. Department of PopuLAr Rapio two
months ago mention was made of the growing
use of radio apparatus in all kinds of labora-
tory measurements, for example, in the meas-
urement of very small motions and distances.*
Now comes Mr. J. E. Anderson with the sug-
gestion that these effects can be used for the
recording of slight earthquakes, possibly  of
those very minute earth tremors that the pres-
ent mechanical seismographs do not record
satisfactorily.}

The suggestion is to attach one plate of a
condenser to a pier fixed firmly in the earth:
the other plate of the condenser to-a heavy
weight so suspended that its inertia will pre-
vent its responding to all the tiny tremors of
the earth. The two plates of this condenser
are part of the circuit of a vacuum-tube oscil-

*“The Vacuum Tube as an ‘Electrical Micro-
gcc;pe.' ” PorurLar Ranio for November, 1924, page
67.

t “Vacuum-tube Oscillators Record  Distant Earth-
uakes,” by g E. Anderson. Radio News (New
g’ork)), vol. 6, pages 660-662; 831-832 (November,
1924).

4 gy
I

lator. Another oscillator is set up near the
first one, but is not attached to the condenser
plates. These two oscillators are slightly dif-
ferent in frequency, so that they give an audio-
frequency beat note. _

If, now, the earth quivers at all, the con-
denser plate attached to the pier will quiver
also. This will alter the capacity of the con-
denser, the frequency of the first oscillator and
the beat note between the two oscillator cir-
cuits. This alteration can be measured and
recorded in some one of the standard ways.

Where the Static Comes From

THE relation of static, at least in part, to
areas of thunderstorms is now so well estab-
lished* that data concerning the places where

thunderstorms are most likely to occur has the -

greatest possible interest for the radio public.
Records of thunderstorms are kept regularly
by the observers of the United States Weather
Bureau and a map showing the average num-
ber of storms in different parts of the United

* See “Tracing Static to its Lair,” by Professor
Earle M. Terry, PoruLArR Rapio for October, 1924,
pages 342-349,

WILL A RADIO DEVICE SUPERSEDE THIS
EARTHQUAKE RECORDER?
This is a typical, recording seismograph that is installed in the Smithsonion Insti-
tution in Washington; it may be made more sensitive by the application to it of radio
: detecting principles.

»)-
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WHERE THUNDERSTORMS OCCUR IN WINTER

This map indicates the number of thunderstorms that strike different areas in the
United States as proved by December storm records for the years 1904-1923.

States was compiled and published by the Bu-
reau in 1915.f Data for ten additional years
has now been added to this map and the re-
sults of this revision, together with the data
used and with individual thunderstorm maps
for each month of the year, have been pub-
lished in the official journal of the Bureau.f

The new map showing the average location
of thunderstorms for the entire year is little
changed from the earlier map based on a ten-
year period and which has already been re-
produced in PoruLar Rapio. Radio fans will
be more interested in the maps for the indi-
vidual months. During - the .winter months
the center of thunderstorms activity is in the
Gulf of Mexico and in the southeastern states;
Louisiana, Alabama and Mississippi. This is
clear from the map .for December, reproduced
herewith.

As the winter goes on, the center of activity
moves slowly northward and westward. In
February it is about over the northeastern
corner of Louisiana. In March and April the
total number of storms increases and the cen-
ter of greatest number moves slightly west-
ward, invading the northeastern. corner of
Texas. By May there are two centers of
storminess; one over northern Florida, the
other (slightly less intense) over Oklahoma.

With June we enter the summer thunder-
storm season. Many more storms occur. As
in the spring, there are two centers of preva-
lence. One remains stationary over north-
western Florida and the Gulf. The other cen-
ter moves westward until it hovers over Ari-
zona, New Mexico and southern Utah. This

t This map -was reproduced in connection with
Professor Terry's article just cited: PorurLar Ranio
for October, 1924, page 342.

1 “The Distribution of Thunderstorms in the United
States, by , William H. Alexander. Monthly
Weather Review (Washington, D. C.), vol. 2, pages
337-343 (July, 1924, issued September 27, 1924).

is the typical summer condition, as is indicated
by the July map. .

In August conditions begin a slow return to
the winter distribution. The western storm
center moves slowly back toward the east. By
October it has nearly coalesced with the other
center over the Gulf. In November the con-
ditions are again almost the same as indicated
by the December map.

For ‘the radio fan there are two conclu-
sions, First, the amount of static is much
greater in summer than in winter—which is
something that we already knew well enough
from listening in.

Second, the summer static comes from {wo
centers of dispersal, one over the Gulf of
Mexico, ‘the other over the southwestern des-
erts. ‘

The winter static, on the other hand, comes
mainly from the single eastern center, over the
Gulf and the states adjacent to it. These, of
course, are average conditions. Local storms
may occur anywhere and almost any time.

When Electric Circuits Show No
Loss At All

Most things move more sluggishly as they
get colder, but electrons are an exception.

If you cool down a piece of wirc until its
temperature comes close to the so-called abso-
lute zero (which is about 450 degrees below
zero, Fahrenheit), the wire will have prac-
tically no electrical resistance at all.

Such extremely low temperatures as this do
not exist naturally on the part of the earth
which is accessible to us although they may
possibly exist in the space outside the earth’s
atmosphere. Whether they do or .not, we can-
not take metals out there to cool them. It
has proved possible, however, to devise labora-
tory methods, using liquid hydrogen and liquid
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helium as cooling materials, which will cool
wires down to within less than two degrees of
the supposed zero below which it is believed
to be impossible to go. '

Most of this work on the effect of extreme-
ly low temperatures on metals has been done
by Professor Kamerlingh Onnes of the Uni-
versity of Leyden, in Holland, and some of
his more recent and remarkable results are
summarized in a paper by Dr. Karl K. Dar-
row, one of a series on contemporary advances
in physics which has been appearing in the
Bell System Technical Journal*

“When with the aid of liquefied helium,”
Mr. Darrow writes, “Kamerlingh Onnes pene-
trated to within five degrees of the absolute
zero, something astonishing took place.” Pre-
vious experiments with fine wires of platinum
had showed some uncertainties. Accordingly
Professor Kamerlingh Onnes was working
-with a thin tHread of repeatedly-distilled mer-
cury, contained in a narrow glass tube so that
it formed a tiny filament like a wire.

“When he lowered this filament of mercury
to the temperature of frozen helium,” Mr. Dar-
row continues, “at a certain point the resistance
suddenly vanished. Literally it vanisked; the
word is justified, for the value to which it had
dropped was, if riot' truly zero, at all’ events
not so much as one five-billionth of its value
- at ‘room temperature, and not so much as onhe
* ‘ten-millionth of jts value just before . . . it
‘suddenly ‘disappeared. The mertury had al-
together lost what had always seemed to be
as inseparable a quality of matter as its inertia
or its weight.”

This remarkable loss of electrical resistance

* “Some Contemporary Advances in Physics—V.
Electricity in_ Solids,” by XKarl K. Darrow. Tke
Bell System Technical Journol (New York), vol. 3,
pages 621-650 (October, 1924). T

happens, in the case of mercury, at about 4.1
degrees, Absolute, which means 4.1 Centigrade
degrees. above the hypothetical—but unreached
—Absolute Zero. Three other metals show
similar behavior. = Tin loses its electric re-
sistance completely at about 3.8 degrees Abso-
lute, lead at about 7.2 degrees, thallium at
about 2.3 degrees. Gold, copper, iron, platinum
and cadmium do not lose their resistance alto-
gether at any temperature so far attained in
the laboratory. .

“A number of fantastic things could happen,”
says Mr. Darrow, “in a world from which
electrical resistance had vanished, and one of
them was actually realized. by Kamerlingh
Onnes within the compass of his helium-cooled
chamber, when a current of 320 amperes
flowed for half an hour around and around a
leaden ring with no applied electromotive force
whatever to maintain .it, and did not lose so
-much as one one-hundredth - of lits: initial
strength. In another experiment a current of
49 amperes flowed for an hour around a coil
of lead wire of a thousand turns, wound upon
a brass tube, and did not lose quite one percent
of the intensity with which it had been started
by rémoving a magnet of which the field had
interlaced the coil.”

This is certainly the last. word in. “low-loss”
coils, but we fear that few radio fans will be
willing to keep_their receivers in ‘frozen helium
in order to operate under these conditions.
In fact, the liquefied and frozen helium upon
which these ekperiments depend is available,
at present, only in two laboratories, that of
Professor Kamerlingh Onnes and that of the
University of Toronto. Temperatures almost
as low as these have been attained in the helium
laboratory of the United States Bureau of
Mines but the records remain with Kamerlingh
Onnes and his workers at Leyden.
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WHY JULY IS THE GREAT “STATIC” MONTH
This map shows another 20-year record of electric storms during July. In one area
we note that there were 400 thunderstorm days out of a possible 620. California

ts comparatively free from thesc disturbances, as the storm lines show. The Gulf
region and the Southiwest are the 1worst “static” arecas.

oc R

K



IN THE WORLD’S LABORATORIES 291

From a photograph made Ior POPULAR RaDio

FAMOUS STUDENT OF ETHER WAVES

Louis, the Duke of Broglic, French nobleman and distinguished scientist, is one
of the world’s foremost students of the Quantum theory—the theory of ether-wave

SqQuirts.

The Duke (in dark clothes) is here shown in his private laboratory near

Paris.

Ether Waves That Move
in “Squirts”

THE new quantum theory of light and of
other kinds of radiation has alrecady been de-
scribed in this Department.* This theory
abandons the familiar idea that light is a
spreading wave in the cther, a wave moving
outward from the source in the shape of a
continually enlarging sphere. On the contrary,
the quantum theory conceives light as consist-
ing of small individual bits or particles, what
Sir Oliver Lodge called so vividly small
“squirts” of light. .

Each of these moves in a straight line in
the direction in which it started. It is as
though the source of light was a tremendously
powerful and quick-acting gun from which
billions of hullets were being shot out in every
direction all at once.

This idea has come to be accepted by the
majority of physicists for the rays of light
and now it has been applied successfully to
another kind of ether waves, the X -rays. In

* “Are Ether Waves Composed of Minute Parti-
cles,” PoruyLar Rapio for February, 1924, pages 207-
209; “Is There a New Universe Still Smaller Than
gléeSElectrbns?” Popurar Rapio for July, 1924, pages

.83. >

a recent talk before the American Association
for the Advancement of Science, Professor
Arthur H. Compton of the University of Chi-
cago summarized his recent researches in this
field.F

These rescarches have dealt mainly with the
phenomenon that is called “scattering.” When
a beam of sunlight passes through a dark room
the beam becomes visible because it illuminates
the hundreds of tiny dust motes in its path.
Even with very much tinier particles than these
dust motes a certain amount of light is “scat-
tered” in this fashion so that it goes out side-
wise from the path of a beam. An effect of
this sort is supposed to be responsible for the
blue color of the sea.

The theory of this scattering of light has
been worked out by numerous scientists, as
has also the theory of the similar scattering
of X rays by small particles, although in this
instance the “particles” are as small as pos-
sible, being, in fact, the atoms and electrons
of matter. When a beam of X rays is allowed
to pass through almost any kind of matter a
part of the X rays are scattered off sidewise,
Just as light is in fog or dust.

t “The Scattering of X Rays,”” by Arthur H. Comp-
ton. Journal of the Franklin Institute (Philadelphia),
vol. 198, pages 57-72 (July, 1924).
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In studying this phenomenon Professor
Compton found that the usual theory for it
would not fit the facts. This usual theory had
been worked out by Sir Joseph J. Thomson
a number of years ago and was based on the
ordinary spreading-wave theory of all ether
waves, including the X rays. Finding that this
theory did not fit, Professor Compton tried
the new quantum theory. He endeavored to
develop a theory based on the idea that X rays,
as well as light, consist of discrete gquante—
the “squirts” of Sir Oliver Lodge.

This new theory was worked out. It does
fit the facts. No other theory will fit them
unless we abandon the time-honored principles
that energy cannot be destroyed and that ac-
tion and reaction are equal. Here is Professor
Compton’s conclusion:

“If this work on the scattering of X rays is
correct, we must, therefore, choose between
the familiar hypothesis that electromagnetic
radiation consists of spreading waves, on the
one hand, and the principles of conservation of
energy and momentum on the other. We can-

~ not retain both.

“It seems to me that the very fact that the
energy and momentum principles may be ap-
plied to the problem of the scattering of ra-
diation with results in accord with experiment

©. constitutes a test of their validity for phe-
‘homena of this type. For this reason I am

inclined toward the choice of these principles
even at the great cost of losing the spreading-
wave theory of radiation.

“I am by this choice confined to the view

* that radiation corsists of directed-quanta.”

POPULAR RADIO

The “directed quanta” are Sir Oliver's
“squirts”; each squirt going out in a given di-
rection which it thereafter maintains unless de-
flected. This is a complete reversal of all our
familiar ideas about ether waves. Even the
ether itself becomes unnecessary.

Just what these quanta are we do not know.
Most scientists seem to incline to the idea that
they may be “darts” that still maintain some-
thing of wave character; a kind of snake-like
object that goes ahead in a straight line but
consists, somehow, of a succession of humps
and hollows as a moving snake does. This
idea was suggested two years ago by Silber-
stein* Even if these snake-like darts are what
make up the supposed “waves” of light and of
the X rays nobody knows whether they or
some other- variety of quanta compose the
longer “waves” that we use in radio.

The science of ether radiation is now in the
state of having had one theory shot from un-
der it and not being able to find another.
There is little doubt that the spreading-wave
theory is wrong or incomplete. It is reason-
ably certain, too, that the squirt-like quanta
represent some kind of reality which we do
not yet see in detail. The next two or three
years are likely to bring important progress in
all these problems, progress which can hardly
fail to have significant effects on all our theo-
ries of radio.

* Philosophical Magazine, vol. 44, pages 257, 956
(1922). An excellent summary of all the modern
theories of radiation is the article by Dr. Wheeler P
Davey entitled *“Radiation,” "in the Journgl of - the
Franklin Institute - (Philadelphia), vol. - 197, pages
439-478 and 629-666 (April and May, 1924).

THE OFFICIAL RADIO EAR OF GERMANY

Part of the extensive receiving apparatus in the famous, high-powered radio station
at Nauen near Berlin in Germany. This station, now owned by the German Repub-

lic, was o great factor in communicati;a‘g

it ranks with the American station at

with the outside world during the war;
rlington, Va., and the Eiffel Tower station

as one of the most powerful in the world.

»
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A Perambulating Receiver for
Radio Detectives

For the discovery of concealed transmitting
stations or for the locating of careless oper-
ators who annoy their neighbors with mushy
transmitters or with howling regenerative sets
it has been customary for some time to em-
ploy a portable loop receiver mounted on an
automobile, so that directional bearings can be
taken at a number of places and the point of
origin of the disturbance thus tracked down.
A new form of apparatus for this purpose, the
entire receiver being so constructed as to be
carried -around by a single man, has now been
suggested by Mr. Robert H. Marriott.*

The receiver, which may be of any light-
weight type, is mounted in front of the oper-
ator on braces connected with an Indian pack-
board of a type quite familiar to campers. On
the side of the operator, also connected to the
braces of the packboard', is the compass loop.
The entire equipment, as made up, weighed only
about twenty-five pounds. This weight could be
reduced, Mr. Marriott states, to ten pounds or
even, in extreme cases, to five pounds.

Mysterious Errors in Radio Time

ONE of the chief developments of radio dur-
ing the past five years has been the sending of
extremely accurate time signals from a large
number of stations all over the world. At a
limited number of these stations—Greenwich,
England; Paris; Berlin; Arlington, and others
—the radio time signals are controlled more
or less directly by independent determinations
of the exact time made by watching the stars.
The larger stations are powerful enough, fur-
thermore, so that the time signals from any
one of the fundamental stations can be picked
up at the others. Thus it has proved possible
to compare exactly the time signals from, for
example, Paris, with those from Arlington or
from Berlin (Nauen) or elsewhere.

Surprisingly enough, it has been found that
the signals do not agree.
error of as much as two or three tenths of a
second.

When this error was first discovered it was
attributed to some fault of the apparatus or to
some error in the obtaining of the exact time
from the stars. Further investigation has
failed, however, to confirm this idea. For ex-
ample, the United States Naval Observatory,
which is responsible for the time observations
and signals in the United States, has just re-
ported the results of a two-year series of com-
parisons between duplicate sets of instruments
for the determination of the time.* No errors
of any magnitude were found in the instru-

ments. Similar tests in other countries have
been equally negative. It seems probable that
—

* “A Kit for the Radio Detective,” by Robert H.
Marriott. Radie Broadcast (New York), vol. 6, pages
463-469 (January, 1925).

* “Some Reeent Results of Time Determinations
at the United States Naval Obsecrvatory,” by J. .C.
Hammond. Paper before the American Association
for the Advancement of Science, Washington, D. C
December 31, 1924,

There may be an’

SR

Radio Broadcast
THE RADIO SHERLOCK HOLMES

With the portable radio-receiving outfit shoum
strapped to the man in the picture, concealed
transmitting stations -can be located, radio
“hogs” discovered and tests can be made for
comparing reception in diffcrent localities.

there exists some unsuspected factor which is
affecting the speed of radio transmission so
that a variable lag may occur between the time
of sending a time signal from Paris or
Nauen and the receipt of this same signal at
Washington.

What may be the cause of this radio varia-
tion is unknown. In reporting the Naval
Observatory results before the American
Association for the Advancement of Science,
Mr. Hammond suggested the possibility that
the atmosphere over Washington might vary
in some way, as, for example, by a variable
smoke content and consequent variable joniza-
tion, and that this might be responsible for the
variations in the time of receipt of the foreign
time signals at the American station.



£y TROUBLE
SHOOTING”

ConNpnuctep BY S. GorpoN TAYLOR

EverY radio receiver requires a careful balancing of all of its parts if the best results are to be
obtained. Two receivers made from exactly the same design may give widely different results,
owing to varigtions in the parts used, the skill of the experimenters and the locations of the
receiver. This department is conducted for the special benefit of readers who have built the
radio receivers described in PoPULAR Raplo and who want to profit from the experience of
others in operating them—ito learn the little kinks that get the maximum results.

The Non-radiating Seven-tube Superheterodyne Receiver

(This set was described in PopuLArR Rapio for
December, 1924)

THE hints given below for the use of an
antenna with the eight-tube Reflex Superhet-
erodyne receiver also apply to this receiver, as
do the suggestions regarding the matching of
tubes. The data given for the home-made
loop is also correct for both receivers.

How to Neutralize the Set

Evidently some readers do not understand
the method of neutralizing the seven-tube
superheterodyne, as explained in the descriptive
article in the December issue. This is done
by connecting headphones in series with the
45-volt tap of the “B” battery.

In Figure 2 is shown a duplicate of the bat-
tery connection diagram given in the December
issue except that the headphones are shown
properly connected for the neutralizing process.
The loop must, of course, be connected to the
receiver while it is being neutralized, and the
tubes lighted just as they would be when the
receiver is in operation.

With' connections made as shown in Figure
2, the two tuning dials are rotated until a
check is heard. Or the first dial from the
left may be set at any desired point, prefer-
ably - about 20, and the second dial rotated.
When this. has been done and the click is
heard, move the neutralizing condenser rotor
plates slightly and again rotate the second
dial until a click is heard. Continue this until
a point on the neutralizing condenser is found

where no click can be obtained by rotating
the second dial—or at most a very soft click.
This will be the proper point of neutralization
and the neutralizing condenser should be left
permanently at this setting.

Charting the Receiver

The dial settings of this receiver are always
the same for the same wavelength; therefore
it is entirely practical to make up a tuning
chart as shown in Figure 1.

The chart shown here was made up in a few
minutes, using one of these receivers and a
home-made loop, tapped approximately in the
center. Line 1 represents the setting of the
first dial when the wavelength switch Q was
set for the lower wavelengths. Line 2 shows
settings of this dial with switch () set for the
higher wavelengths. Line 3 shows the upper
settings of the oscillator dial while line 4 repre-
sents the lower settings of the second or oscil-
lator dial.

Any superheterodyne receiver stations can be
picked up at two points on the oscillator dial.
The lower of the two points is the one at
which the oscillator frequency is equal to the
sum of the frequency of the incoming wave
plus the frequency of the intermediate trans-
former windings. The upper setting occurs
when the oscillator condenser is set so that
the oscillator frequency is equal to the fre-
quency of the incoming wave less the fre-
quency of the intermediate transformer wind-
ings. This action was explained more in
detail in the description of the Radiola Super-
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TUNING CHART FOR THE SEVEN-TUBE SUPERHETERODYNE

Ficure 1:

heterodyne in the February, 1925, issue of
PorPuLAR Rabpio. It may be mentioned here that
it is usually best to use the upper -setting of
the oscillator condenser dial when tuning in

stations.

To make up a chart of this kind, tune in
any broadcasting station, the wavelength of

"

ot

RECEIVER

Curves 3 and 4 will be practically the same for any receiver of the same
type, but curves 1 and 2 will vary with the kind of loop antenna employed.

Ov

A

which is known, in the usual manner, and, when
it is tuned in best, mark the settings of the
two dials with dots on a piece of cross section
paper laid out as shown, with wavelengths and
dial calibration marked at the bottom and left

as in Figure 1.

Next rotate the oscillator condenser

dial un-
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CORRECTED BATTERY HOOK-UP FOR THE SEVEN -TUBE SET
FIGURE 2: The headphones are shown properly -connected for the neutralizing process.
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til the other setting for the same station is
found and show this with a dot on the chart.
Repeat this process with other stations until
several have been registered with the switch
(Q set for high wavelengths and several with
the switch set for low wavelengths. "When
this has been done join together with a line
all the dots representing the lower oscillator
settings for the various-stations. Then draw
another line through the dots which represent
the upper oscillator settings. Do the same with

the first dial settings with the switch :set- for -

low-wave stations. Finally connect the: dots
which represent the setting of the first con-
denser when switch Q is set for high wave-
lengths. . ,

Assuming that the above directions have been
followed and a chart similar to that in Figure
1 has been made, it becomes a simple mattér

to tune in any station without knowing the

dial settings, providing the wavelength of the
station is known. If you want to tune the
receiver to 380 meters (the wavelength of
WGY at Schenectady, for instance), simply
follow the vertical line at 380 meters up to
the point where it intersects curve 1, then
follow the horizontal line from this inter-
secting point over to the left-hand edge where
the setting for the first condenser will be
found (provided the switch Q is set for low
wavelength). Then, going back to the 380
meter vertical line, follow it to the point:of
intersection with curve 3, and from this point
move horizontally to the left where the proper
setting for the oscillator dial will be found.
With these two dials thus set, station WGY
should be heard. If you cannot hear.it and you
know that it is broadcasting, a slight move-
. ment of the oscillator dial should tune the
receiver to its wavelength.

New Data About the Eight-tube Reflexed Superheterodyne

(This set was described in_PopuLar Rabio fo;' _
January,-1925)- - - L

’

MAaNY readers are surprised when they read
that a single rheostat is used to control the
filament current of the eight tubes in this
receiver, To those who have operated other
types of superheterodyne receivers, this con-
trol method seems highly impractical-because
most superheterodynes will not operate prop-
erly unless the oscillator and detector tubes are
controlled by individual rheostats, the adjust-
ment of which must be just right. This makes
the several rheostat adjustments among the
most critical that are required in tuning these
receivers. However, in the design of the Eight-

tube Reflexed Superheterodyne the critical

adjustment of the filament current has been
eliminated to such a degree that a single rheo-
stat proved just as satisfactory as individual
rheostats.

Equally important is the fact that the ad-
justment of this single rheostat is far from
critical. In tests made in this connection it
was found that results were practically equal
with the rheostat set at any point between
45 and 65 on its dial. Absolutely no differ-
ence was noted at any setting between 45 and
.55, This means that this rheostat can be
permanently set at a point such as 50, for
instance, and no further adjustment is neces-
sary at any time.

Matching the Tubes

It should be noted that only tubes in good
condition should be used in this receiver. When
vacuum tubes of the UV-20l-a type have been
used for a long period of time, until they are
almost worn out, they will require more cur-
rent than ordinarily for best results. They may
even not function at all at the current for
which they are rated. It is therefore obvious
that a tube in such a condition as this will
not function satisfactorily in a receiver in
which several tubes are controlled by a single
rlieostat for the reason that, if a normal cur-
rent sufficient to operate the good tubes is

passed through the rheostat, this current will
not be sufficient to operate the 'vorn-out tube.

On the other hand, if the rheostat is turned
sufficiently high to pass enough current to oper-
ate the poor tube, the current will be too high
for best results from the good tubes.

As in any receiver, the tubes should be
 changed around until each is in. the socket
where it gives best results. There is a certain
amount of wvariation in UV-201-a and other
tubes of this type. Some oscillate more freely
than others while some are better detectors or
better amplifiers. It is most important that
sockets H, Il and I2 be equipped with tubes
which function best in these positions. There-
fore all eight tubes should- be tried in these
three positions, by shifting them around one at
a time. Having an extra tube on hand will
facilitate this try-out process.

The Use of an Outdoor Antenna

When the superheterodyne receiver will
cover such remarkable distances using a loop
antenna, many wonder why even greater dis-
tances cannot be covered when an outdoor an-
tenna is used. Logical as this question may
seemn, it is nevertheless a fact that the most
satisfactory results are obtained with the loop.
The reason for this is that 'the extreme sen-
sitiveness of this receiver, when combined with
an outdoor antenna, is such that too many
disturbing noises are picked up along with the
desired signals. The farther a receiver is able
to reach, the more interfering noises will be
heard. This is especially true where an out-
door antenna is used. If the transmitting sta-
tion to which one desires to listen is too far
away these interfering noises will be louder
than the sought for signals.

For those who wish to experiment with the

use of an outdoor antenna, however, the most,

simple plan is to add a two-turn coil around
the loop. This coil is connected to the an-
tenna and ground in the same way that the
primary of a coupler is usually connected ; thus
making a two-turn aperiodic (untuned) pri-

W)
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HOW DATA FOR THE “TROUBLE SHOOTING” DEPARTMENT
IS OBTAINED :

The author of the “Trouble Shooting” department, Mr. Taylor, constructs the mod-
els of the receivers from which the “How to Bwild” articles are made up. He is

" shown above at work on the Cockaday Eight-tube Reflex Superheterodyne receiver
) described in the January issue. . '

mary. The loop connections are not changed
In any way as the loop merely serves as the
secondary of this giant coupler.

~ The Use of Dry-cell Tubes

The use of dry-cell tubes is not recommended
in this receiver.

First of all, dry-cell tubes are not as efficient
as the larger tubes. More important, however,

is the fact that this circuit has been designed-

and balanced (if a somewhat over-used, but
nevertheless understandable term may be ap-
plied) for use with 201-a tubes. Much time
and patience were spent in this process until
everything in the recetver was just right for
best results. It does not seem logical that a
receiver thus carefully worked out for one type
of tube would prove as satisfactory with an-
other type, and it is not believed that the
results obtainable with dry-cell tubes would be
sufficient to warrant going through the bal-
ancing process again.

- A-Suitable Home-made-Loop

A loop for this receiver may be of the flat,
square type With two wooden crosspieces for
the form. Each crosspiece is slotted at inter-
vals of 38 of an inch to hold the windings.

Fifteen turns of stranded loop wire or ordi-
nary stranded insulated electric light wire are
wound on this form, the outer turn being 18
inches square and the turns spaced 3§ of an
inch apart. The loop should be tapped at the
eighth turn for the lower wavelengths.

Change in Connections of the
Audio Transformer

The manufacturer of the audio-frequency
transformer specified for this recetver in the

‘January issue has recently changed the loca-

tion of the connections. The connections on
the new tyne are properly indicated on the
transformers themselves but .this point is
brought up to avoid any possible confusion in
the minds of readers. The marking on the
transformer should be followed in connecting
it into the circuit. Referring to the blueprints
of this receiver published by PorurLar Rabio,
and also to the picture wiring diagram on
pages 38 and'39 of the January issue, the P and
B connections should be reversed if one has

. the new: type transformer.. :Also . F — and G

should be reversed. Attention is called to a
typographical error which appeared on. page .

40 of the January issue’ - The total “B” bat-

tery current consumption as given there should
be 35. milliamperes instead of 15,
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More Data on the Four-circuit Receiver with
Resistance-coupled Amplification

FreQUENTLY only the last two or three
switch points are used for tuning in stations,
even the low-wave stations. This is decidedly
wrong, and is caused by an antenna-that is too
short. The coil D, to which these switch
points are connected, is simply an antenna load-
ing coil, which makes it possible to tune the
antenna circuit approximately to the wave-
length of the incoming signals. However, if
the antenna is too small, so that a good deal
of the load coil must be used to tune to a
given wavelength, tuning will be broadened and
there will be decreased selectivity.

In the ordinary receiver the selectivity is
inversely proportional to the size of the an-
tenna, so that increasing the antenna size de-
creases selectivity., The action is just the
reverse in the Four-circuit Receiver. An
antenna which has been found to give wonder-
ful results with this receiver consists of four
parallel wires, spaced three feet apart and each
100 feet long. This type is not practical for
the average fan, especially for those who are
located in congested districts.

However, many other types of antennas will

ive excellent results. A single wire 150 feet
ong, exclusive of lead-in is satisfactory. Two
wires, each of”this length, will be still better.
If the length must be limited to 100 feet the
use of two parallel wires spaced three feet
apart is recommended. If' space limitations
require the use of a shorter antenna than
this it is best to make it as long as possible
and use three or- four parallel wires two or
three feet apart. Incidently, the lead-
in should always be taken off the end of
the antenna and not from the middle. It
should be borne in mind that the length of an
antenna is measured from the point where the
lead-in is taken off to the farthest end.

Thus an antenna 100 feet long which has

the lead-in taken off the middle is considered
a 50-foot antenna. Also, an antenna that has
two parallel wires, each 100 feet long, is not
a 200-foot antenna. It is the overall length
that is counted, not the number of feet of wire.

Selectivity Depends on Bypass
Condenser

In some cases the condenser H across the
primary of the transformer cannot be adjusted
for sufficiently low capacity to permit proper
selectivity.

Experiment has shown that while .00025 mfd.
capacity (which is the minimum capacity of
the grid-denser specified), is usually correct,
better selectivity is obtainable in other cases by
the use of lower capacity. When difficulty is
experienced in obtaining perfect selectivity,
therefore, it would be well to replace this in-
strument with a fixed condenser of .0001 mid.
capacity. Or results may be still better if two
such condensers are connected in series and
then connected across the transformer primary.
This will provide a capacity of .00005 mfd.,
which should prove sufficiently low for any
receiver of this type.

Poor Coil Connections

Attention should be called to poor connec-
tions at the binding posts on the coils. A
number of - Four-circisit Receivers have been
found recently in which trouble has been traced
to this source. In some cases soldering flux
has been allowed to get into the connections
while in others the heat of the soldering iron
has caused the radion tube to shrink, thus
leaving the bindingb posts loose, with attendant
loose connections between the endsof wind-
ings and the lugs. This is usually the cause
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WIRING DIAGRAM OF THE RESISTANCE-COUPLED, FOUR-CIRCUIT
RECEIVER WITH AUTOMATIC FILAMENT-CONTROL JACKS

FiGure 3: In the hook-up X, and X, are “Radio Improvement” double filament-

control jacks. X, is a single filament-control jack of the same make. These jacks

may be substituted for those specified in the October, 1924, issue without changing
the panel holes or layout.

when it is found that the stabilizer coil seems
to have no effect on tuning regardiess of how
the stabilizer condenser is set.

A Set That Is Practically Fool-proof

Fundamentally, the resistance-coupled type of
amplification is as nearly “fool-proof” as an
amplifier can well be. However, even in this
there are possibilities for trouble.

The adjustment of the Bradleyohms in the
amplifier is not critical. They will not func-
tion at all until turned about halfway in, and
from this halfway point to the all-in position
results will be practically uniform. Usually
results are slightly better with the knobs turned
part of a turn clockwise beyond this halfway
point. Once they have been adjusted they need
never be touched.

Perhaps the most common trouble is a high-
pitched whistle when all four stages are put
into use by plugging the loudspeaker into the
last jack; also a body capacity is noticeable in
the receiver when using this last jack.

This trouble is due to audio-frequency feed-
back and wusually results from having the
loudspeaker or its cord too close to the re-
ceiver, or to the body of the operator. The
antenna lead and lJoudspeaker cord should be
led directly away from the receiver and the
loudspeaker should be several feet away from
the receiver and operator if this is possible.

Another plan usually helpful in alleviating
this trouble is the substitution of a ¥4 or 1/10
megohm grid-leak in place of the ¥ megohm
in the last stage.

Another source of trouble is a short-circuit
in the condenser banks. This results perhaps
from- applying the soldering iron directly to
the condensers in making connections. Con-
densers may be tested by connecting them in
series with headphones and a dry cell. If there
is a click in the phones as the connection is

made and broken it is an indication that the
condensers have “gone west” or are damaged:

Contacts in the jacks may be poor. In the
double-circuit jacks each inner arm should
make contact with an outer arm when the
plug is not in the jack. Sometimes through
wrong adjustment of the springs the arms do
not quite make contact, thus leaving an open
circuit, in which case the amplification will
be poor or may be entirely inoperative. Poor
contacts in one of the tube sockets may also
cause this trouble.

Several cases have been found when dealers,
through oversight—or worse, have supplied re-
sistances of 50,000 ohms for the grid-leaks
P1l, P2 and P3; instead of 500,000 ohm (34
megohm) as specified.

These resistances will produce only weak
signals.

In other cases ¥4 megohm may be too high
for the leak in the Jlast stage with a resulting
lack of good tone quality. This fault can be
determined by bridging the thumb and fore-
finger across the leak mounting terminals. If
results are improved by doing this, it is an in-
dication that a lower resistance of 4 or 1/10
megohm is needed.

The only instruments left that may give
trouble are the Bradleyohms. If none of the
foregoing suggestions remedy the trouble it is
well to remove the Bradleyohm from the stage
that is not working properly and try it in a
stage that is operating perfectly. If the good
stage then refuses to function, it is evidence
that the Bradleyohm is defective in some way
and should be replaced.

If no click is heard when the loudspeaker
plug is inserted in the various jacks, the trou-
ble will be found in defective tubes in the
stages where no click can be produced, or in an
open connection in the plate circuit of the
tube. This open connection may be due to
improper connections of the plus side of the
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“B” battery circuit, poor contact between the
spring contact and the plate prong of the tube
base, poor contact between jack and plug, to
a defective plug, a broken wire in the loud-
speaker cord, or a defective loudspeaker. The
method for correcting these troubles is too
obvious to need detailed explanation.

It is always well to try reversing the con-
nections of the loudspeaker. Most of them
operate best when the power flows through
them in one direction.

The Use of the Filament-control Jacks

Some readers have requested a hook-up of
the receiver described in the October issue but
with filament control jacks added.

In the arrangement shown in Figure 3, turn-
ing on the battery switch “T" lights the fila-
ments of the first two tubes only; that is, the
detector and first amplifier tube. The filaments
of the other three amplifier tubes are indi-
vidually controlled by the automatic filament-
control jacks. Plugging the loudspeaker into
the second jack lights the filament of the third
tube and permits. reception when using the
first three tubes but leaving the last two tubes
unlighted. Removing the loudspeaker plug
from the second jack and inserting it in the
third jack, automatically lights the filaments
of the third and fourth tubes; and inserting
the same plug in the last jack lights the fila-
ments of the last three tubes. This arrange-
ment dispenses with a filament switch.

Wavelength Data for

(This set was described in PoruLArR Rabpio for
November, 1924)

THE coil set used in this receiver is made
in two different types. The first is de-
signed to cover a waveband of approximately
from 250 to 550 meters, or the usual broadcast
wavelengths. The second is for the short
wavelengths, from 60 to 275 meters. This lat-
ter band includes the wavelengths used by
‘several of the larger broadcasting stations
which operate around 100 meters or lower.
This low-wave band also covers the wave-
lengths used by amateurs—wavelengths which
will interest the fan who wants to pick up
amateur code and telephonic communciation
as well as broadcasting.

the Low-loss Tuner

This explains why some receivers cover only
the low-wave stations and do not tune up to the
stations that operate around 400 meters. In
such cases it is evident that the correspondents
have installed short-wave coil sets instead of
the long-wave receivers.

Some readers have had trouble because of the
lack of a by-pass condenser across the primary
of the audio-frequency transformer. Such a
condenser is especially important on the short-
wave receiver and is frequently helpful in the
long-wave receiver. The condenser may be of
the usual “postage stamp” variety, preferably
with lugs for transformer mounting. It is well
to try different capacities between .00025 and
001 mfd. until the capacity is found that gives
the best results in any particular receiver.
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THE RADIO “COP” PATROLS THE ETHER
W hen broadcasters—amateur or professional—violate the transmitting regulations,
a radio traffic cop camps on the trail of the offenders. Here is a Federal radio
inspector, Emery H, Lee, checking up on them. The inspectors are kept busy besides
with complaints—some of them from “cranks” with obsessions about radio waves.
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ITEMS of general interest that you ought to know; bits of useful information that
every radio fan ought to know.

Hospitals Install Radio Sets

Nor only for entertainment but for the
therapeutic effect upon nervous sufferers, Lon-
don hospitals are installing radio apparatus.
The results at one hospital where broadcast
musical programs were tried out on nervous
patients have been so satisfactory that two
eminent British physicians, Sir Henry Hadow
and Sir Bruce Bruce-Porter generally recom-
mend the use of radic sets in hospitals. It was
proved some years ago that certain kinds of
music had a decided calming effect upon even
a normal nervous system.

* * *

Theatrical Producers Fear Com-
petition of Radio

THE fear on the part of certain theatrical pro-

ducers that radio is competing successfully with
the drama and must, therefore, be regarded asa
rival, has stirred Sam H. Harris, one of the
prominent producers of New York, to insti-
tute a movement to insert a clause in contracts
with actors to prevent them from appearing
before the microphone. In the meantime, other
impresarios are seeking opportunities for their
stars to appear on broadcast programs in the
belief that such publicity creates a demand to
see and hear them in person.

* * *

Will Union Labor Run Radio
Programs?

THE first strike to occur in a broadcasting
station was recently staged in Chicago at sta-
tion KYW. Union musicians acting upon
orders from the Chicago Federation of Mu-
sicians, refused to play in the same studio
with two non-union pianists. This action
brings up a point of discussion when noted but
non-union artists are engaged to give instru-
mental performances in broadcast studios
where union musicians are employed.

An American Radio Club in Paris

A crour of English and American radio
amateurs residing in France has organized the
“Radio - Club Anglo - Franco - Americain,” the
object of which is to promote radio relations
of all kinds between amateurs and listeners in
England, the United States and France. The
President of the Club is Mr. Reginald Gou-
raud, a young American who has been active
in French radio circles.

* x  *

“Listening In” Seats for Fans

Srarion WHB in Kansas City is attempting
to solve the problem of who will pay the
broadcasting bill by selling seats to its invisible
audience. “Seats” run from a dollar for gen-
eral admission to the cost of “box seats.” The
audience is supplied with programs as in a’
regular theater. The plan was based on the
belief that the fans would be ready to support
a favorite station, which WHB believes it has
become with a large number of Missourians.

* * =

Radio Helps Drug Addicts

RabIo is proving so beneficial to the narcotic
addict inmates of the Municipal Farm on
Rikers’ Island, New York, that similar instal-
lations may be made in other “dope farms.”
According to a recent report of the State Com-
mission of Prisons, the radio entertainment
has had a “distinct effect upon the discipline
of the institution.”

The “Unco Guid” Can’t Go to
Church by Radio

ScoTLAND is now in the throes of a religious
rumpus over radio. The Glasgow Presbyterian
Council prohibits the broadcasting of full re-
ligious services on the grounds that there is
no “real presence” in any service except that
held in a consecrated church, and that many
persons would ahstain from attending church
if services were hroadcast.

301
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A Sales Tax to Pay Broadcasting
Artists

In THE belief that “the radio industry can’t
live on an endless diet of jazz,” Secretary
Hoover recommends a two percent tax levy
on radio sales. He maintains that a licensing
tax upon radio listeners would not be tolerated
in this country; and besides, as one large radio
manufacturer alone has reported sales running
above $22,000,000 for 1923, Secretary Hoover
sees in such an amount a revenue that would
pay for daily programs of the best talent n

the country. . .

Radio Breaks the Isolation
of the Jungle

Dr. ArLexanper H. Ricg, a New York sur-
geon and explorer, who is 1,200 miles up the
Amazon River -in the Brazilian jungles where
he is studying tropical diseases, is in touch
with his city every night. He communicates
with his family through the 50-watt short-wave
transmitter owned by Ellison Thompson. In
this way he sends requests for scientific sup-
plies.

e Sl
Pacific & Atlantic
WILL BROADCASTING HELP OR HURT

THE SALES OF PHONOGRAPH
RECORDS?

To determine their merchandising value for the
sale of phonograph records, a manufacturer
vecently put opera stars.{(Lucrezia Bori and
John McCormack) on the gir in co-operation
with & group of broadcasting stations. The
sales of radio sets and phonograph records are
reported to have increased apprecigbly since
several of these concerts have been broadcast.

POPULAR RADIO

German Untversity Lectures
by Radio

A suMMmAry of topics studied by students at
the University of Berlin is being broadcast
from one of the Berlin radio stations two eve-
nings a week. These programs are intended
primarily for students, but they are also pre-
sented for the purpose of interesting the gen-

eral public in educational courses.
* *

Bootleggers Seek Broadcast Help

Tuae Department of Commerce finds that
rum runners are seeking the aid of commercial
and amateur radio stations. A couple of in-
stances have occurred when operators have
unknowingly relayed messages that related to
the illegal shipment of liquor. One station on
the Great Lakes broadcasts regular programs
which the Federal authorities believe contain
code instructions to the rum runners on the

Canadian side of the lakes.
* * *

Radio “Subscribers” Increase
Rapidly in Germany
Since the German Government lowered the
radio broadcasting. service fee, subscribers have
increased from 7,500 to 500,000 within half a
year. Concert managers are protesting against
the condition that has resulted from this low

cost of broadcasting and predict that German
singers will be ruined.

* * *
Brazilians Demand Broadcast
Stations

BraziL still prohibits radio transmitting sta-
tions except in a few cases. In Bahia com-
munication with the outside world is so slow
and unreliable that a group of citizens has or-
ganized a radio society in the hope of having
the radio prohibition removed so that broad-
casting stations may be built. There is a radio-
telegraph station in the city, but it is used by
the government for the transmission of federal

code messages only.
* *

5,000 Monthly Radio Complaints

THERE are about 5,000 complaints filed each
month with the Department of Commerce re-
garding some phase of radio. These protests
come by phone and are made by personal calls
as well as by mail. The majority of the com-
plaints are concerned with radiating receiving
sets. Last November the Chicago district led
with 756 complaints; San Francisco was second;
and New York was third.

* *

One Set for Every 15 Persons

ONE district of New York City, the Borough
of Queens, with a population of a little more-
than 500,000, reports 34,994 receiving sets with-
in its boundaries. This means there is one
radio set for every 15 persons in that area.
Since Christmas the borough president believes
the number of sets has passed the 40,000 mark,



2

BROADCASTS 303

Kadel & Herbert

MAKING PHONOGRAPH RECORDS OF BROADCAST PROGRAMS

A device for making a permanent record of imporiant broadcast programs has been
made by R. C. Borden and A. C. Busee of: New York. University. Here they. are
shown using théir apparatus to test the “radio” voice of the singer who sits before

the horn. Records are made on wax cylinders.

A “Radio Neawspaper” in
Esperanto

A NeEw radio periodical is being published in
Switzerland in the “international” language,
Esperanto. The new publication comprises
four pages and is called Radio-Servo. It is
of newspaper size and devoted in part to propa-
ganda for making Esperanto the world-wide
language through 1ts use in rad:o broadcasting.

Receiving Scts and Loops As
Storm Direction Finders

By using a loop antenna and an ordinary
receiving set, weather observers at the naval
air station at Cocosolo, Panama Canal Zone,
have detected the approach of thunderstorms
and other atmospheric disturbances. The op-
erators have been able to ascertain not only the
direction from which the storms are coming,
but also the approximate hour of arrival

Nearby storms have been anticipated through

static ‘on board ‘naval ships for sevecral years,
but the question of the past of the storm areas,
of greatest importance to aircraft operations,
remained to be solved by the use of the loop
antenna as it is. employed at Cocosolo.

“Radio Lifeboats” Now
= LCompulsory

HerearTeR all British passenger liners must

" be . fitted with: at least one lifeboat. cqulppcd

with radlo"‘traﬂsmﬂtlng .apparatus, according to
a recent rule of the London Board jof Trade.
These” sets w1ll be ablc to send up to ﬁfty miles
and the’ recewmg sets used in conjunction with
them will “Téceive signals at leastia thousand
milcs, accorﬂmg to the power of the sending
statlon A picture of one of these radio-
equipped lifeboats appeared in PopurLar Rabro
for January, 1925.

* * *

Radio Fills an Emergency Réle
in Grand Opera

WHiILE listening in at his home, a Boston
singer heard the manager of the opera house
announce that the tenor singing the leading
role in “Il Trovatore” would be unable to
continue after the second act and that a sub-
stitute would be sent for. The substitute was
the listener, and before the messenger had
come from the opera house, the understudy
had arrived backstage.



304

New List of Broadcasting Stations

CaALiFoRNIA has the largest number of broad-
casting stations of all types, while New York
has the largest number of Class B stations,
records at the Radio Bureau disclose. Second
to California in the total number of stations
is Pennsylvania, with Texas third. According
to the records, every state has one or more
Class A stations, while only nineteen states and
one territory have Class B stations. .

The following table gives the total number
and type of broadcasting stations in cach state:

Class .

State A B C Total
Alabama ..o 3 .. .. 3
Alaska . i.iiiicieiieniaaas 3 86 3
Arizona ......cecciteccnans S 2 .. 1 3
ArkanSas ceoveicercinsrarienas 7 o 7
California ....vccvvvseenn-nas 31 6 6 43
Colorado ....cvvvevencnrarnrs 11 - 11
Connecticut ...0vvvere.. 2 .. 2
Delaware ......... seis 1 .- .e 1
District of Columbia 2 .. S
Florida 08 o5 6
Georgia 1 .. 5
Hawaii Aa 1 2
Idaho - . 1 4
Illinois 8 .. 32
Indiana . 11
Iowa 3 1 22
Kansas =1 7

U. S. Navy
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THE APPARATUS THAT GIVES SHIPS THEIR LOCATIONS

Here is a close-up picture of a radio compass coil, ready to be installed. It is mounted
upon a long vertical shaft fitted to bearings attached to a square wall bracket, When
the compass coil is finally mounted it is usually placed in o reversed position to that

shown above.

Kentucky ...... sesasanns I B B
Louisiana ....ccceeviennnne . 14 .o 1 15
13 I S B B0 008800 0800800050 3 00 e 3
Maryland .. ccvveiieniannnn, 5 o o 5
Massachusetts .....ccv0vveeve 12 2 ‘3 17 . .-
Michigan .....cvve00nvnnnnas. 14 3 .e 177 7
Minnesota <..oieveingpiensens 11 1 1 13 7.
Mississippi ........ .00 00 4 og ot 4 @
Missoiri ... ovviivinnen enas 15 5 o 20
Montana ,........ N BaB0n 00000 6 a0 -6
Nebraska ... vvocvvnevvecrn.n. 17 2 00 19 N
Nevada ....iciivivineannnans 1 .. .. 1 4
New Hampshire ............. 3 o . 3
New Jersey .v.vvevevrnranans 13 1 1 157 =
« New Mexico .....i.0vuvvnnnne 2 .. 1 3 -
New ¥York ....v.cveviivvenen. 18 9 2 29
North Carolina .., .0000eu..s 1 a0 1 2
North Dakota ............... 5 . o 5
Ohio ....icvvitecnsrossnsnnns 22 7 1 30
Oklahoma ......v0. D000 6E 000 7 .. 3 10
Oregon . ....ieeieeecenneans 6 1 2 9
Pennsylvania ................ 29 6 2 37
Porto Rico. e veivicnnnnnens oo 06 1 1
Rhéde Island ................ 4 .. 2 6
South Carolina .......... .. 2 o0 1 3
South Dakota ....ocevveven.u. 4 o oG 4
Tennessee ......c.veeenenecns B 1 1 10
(5 LI ER000 60800000000 800a 0as 22 5 7 34
Utah™ o.cieiniiiinnoncnnnnnnss 3 - 2 5
Vermont ....cecivevannancans 1 .. 1 2
VIirginia o..ocvvvseccnannnaens 5 . ag 5
Washington ....... 17 2 5 24
West Virginia | 2 00 e 2
Wisconsin  ............ 13 s 13
Wyoming- .. ......iivernrnann 1 . 1
. " Totals....... e 427 67 48 542
"y " . .- -
b 1
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UNCLE SAM’S SOLDIERS LISTEN IN ON EUROPE

To discover how far the American air force com’d recetve messages in the event of
an emergency, this portable transmitting and recetving unit was tried out on Mitchell

Field, ncar New York, during the recent. transatlantic ‘broadcast tests.

This radio

_moror equipment is wused for communicating orders to air .squadron.s‘ and scout planes.

Racing News by Radio

BEFore even a small part of .the crowd that
gathered recently at Epsom Downs in ‘England
to witness. the Derby, the biggest horse racing.
event in Great Britain, knew the name- ‘of ‘the
winning horse, thousands of radio listeners as

far off as Indla South Africa and even: South -

America had heard the news over the air. No
provision was made to announce the news at
the.race course, so-that distance in this instance
had its advantage through the miracle of radio.

* * *

A Broadcast Bugle Call
Musters a Regiment

Two. hours after a mobll_;zatlon call was
broadcast from the 131st Infantry armory in
Chicago, the entire regiment mustered at its.
headquarters. Only a few commissioned of-
ficers knew that the test was to be made on
Armistice Day, yet seven minutes after the
order was broadcast, the first man responded
to the call.

A New Austrian Loop Wound On
. &3 Peygs

A NEw type of loop antenna that has ap-
peared-recently in Vienna consists of a round
wooden hoop, like a barrel hoop, with a num-
ber of pegs of insulatifig material inserted in
the edge of the hoop so, that they project on
one. side of it. The loop is then wound on

*these pegs. The advantages are said to be
a firm support ‘by the hoop, and the small
amount of dielectric ‘'material in contact with
the wires of the loop or inside them.

£ . k%

Radio-Sets To Be Taxed in Vienna

.Tre .Viennese, who have been cherishing

! thc idea that.in radio they had at last found

a tax-free amusement, are*now incensed over
the proposal of Herr Breitner, the financial
advisor of’the municipality of Vienna, that all
owners of radio sets he taxed, in order to
maintain the costs of  broadcasting. =~ The
“radio craze”-in Austria is now reported at
its height. ’



306

A Death Message by Radio

“IF there is.anyone listening in Kansas City,
please notify the Union Station officials, and
the Chief of Police to search for R. C, and
J. R. C. Moseley, brothers, at the Union Sta-
tion; their parents have been killed in a motor
car accident,” was the startling.announcement
made on January 6 at station WBAP in Kan-
sas City. ‘The Union Station telephone switch-
board immediately was flooded with calls from
persons who had heard the appeal. All trains
were paged and the Moseley brothers were
found just before time for departure of the
train on which they were to have gone to
Chicago.

* % *

New Officers of the Institute
of Radio Engineers

AT the annual election of officers for the
year 1925, Institute of Radio Engineers, the
following werée elected: John M. Dellinger,
vice-president ;

president; Donald McNicol,

Felix J. Koch

A NOVEL DEVICE FOR AVOIDING
WAITS IN BROADCAST PROGRAMS

A novel attachment to a microphone stand has
been developed by station WLW in Cincinnati.
It consists of a cylinder (shown above) in
which one of two words “PrREPARE” or “BroAp-
cAsT” is tllumined as instructions to the artist
from.the director. The device has helped to
eliminate” the “one moment please” waits that
usually interrupt the broadcast programs.

of Cleveland, Ohio.

POPULAR RADIO

members of the Board of Managers, Melville
Eastham and A. E. Reoch.” At the first meet-
ing of the new Board three appointive mana-
gers were added to the Board, J. H. More-
croft, Lloyd Espenschied, and John V. L.
Hogan. : Alfred N. Goldsmith was reappointed
secretary and editor of the Proceedings, and
W. F. Hubley, treasurer. Managers whose
terms have not yet expired and who continued
to hold office throughout 1925 are: Edward
Bennett, L. A. Hazletine, H. W, Nichols and
A. H. Grebe. .

Ban on Radio Lifted in Azores

In the Azores the use of radio transmission
apparatus is prohibited, but the ban on receiving
sets was lifted recently. Now, the Portuguese
islands boast of nine receivers. Most of them
are long-range sets, as the nearest land is 750
miles away. Two of these sets are American
eight-tube hook-ups. An effort is being made to
persuade the Portuguese Government to install
up-to-date radio transmission and receiving
equipment on the islands so that regular com-
munication can be maintained with the Euro-
pean continent. The daily newspapers on the
islands use receiving sets to keep in touch with

the events of the world.
* % ®

Melodious Time Signals

InsTEAD Of broadcasting the noon time signals
with the customary ticks that are used almost
universally by government weather bureaus, a
Swedish broadcasting station has begun to
broadcast the noon-hour chimes from the
Stockholm City Hall. This is considered an
exceptional treat for Swedish listeners because
the chimes are one of the finest in the world,
and were recently installed at a cost of

$4,000,000. * % %
Daily Chats by Radio

THE practical use of the radiotelephone for
private conversation between two individuals
has been demonstrated by Donald H. Johnson
For two years he has
employed his radiophone for a daily chat with
his father, Dr. William H. Johnson, who lives
about seventy miles from his son. These con-
versations are carried on in the daytime with
the same reliability as that of a private tele-
phone and, of course, they necessitate no toll
charges. Both father and son are, naturally,

licensed amateurs. Their calls are. respectively

8BEI and 8DGS.
x % %

Radio Unites Another Family

“Our next number will be a song by George
Dion,” was a recent simple announcement from
a broadcasting station. But it -brought Edna
Dion and her father in touch for the first time
in fourteen years. When Mr. Dion went on
the stage in 1910, he lost track of his wife and
daughter. A short time ago the daughter, at
her home in Whitinsville, R. 1., picked up the
message from Providence which was the means
of Mrs. Dion's tracing her husband who was
appearing in vaudeville.
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Conpuctep BY ALBERT G. Craic

How to Mount the Sub-panel

A Goop way to support the panel of a
receiving set on the wooden base or to
fasten a sub-panel to the front panel is
by the use of special jacks which are

made with tapped holes in the frame so °

that the sub-panel or wooden baseboard
can be bolted directly to them. It is a
simple matter, if your dealer can not
supply you with jacks already drilled
and tapped, to drill the necessary holes
and tap them yourself. This construc-
tion method eliminates a number of un-
sightly screw heads on the front panel.
Incidentally, it means a rigid mounting
of the base.

Keep the Wire Clean

AnvoNE who has wound special coils
knows how hard it is to prevent the
wire from becoming soiled by the hands.
Besides, the perspiration on most peo-
ples hands is slightly acid and if any
appreciable amount soaks into the insu-
lation, the losses in the coil will be much

greater than if the wire were kept clean

and dry. Wind your coils with gloves
on your hands. This may be a bit
awkward but the results will warrant
the annoyance.

Coil Angles Are Important

IN building a receiver which includes
two stages of tuned radio-frequency, it
is desirable to mount the tuning induc-

tances so that the angle of the coils
with relation to each other can be varied

. slightly. Often a small change in the

angles of the coils will eliminate trouble-
some oscillations.

The Dials Should Run True

A pIAL that wobbles as it rotates does
not affect the working qualities of a
radio receiver but it certainly does spoil
its appearance. When you buy dials,
have the dealer spin them on the shaft
of a condenser and make sure that they
run true before you make your pur-
chase. It is often possible to true-up
a dial on a shaft by fitting a bit of
paper or shim brass in the shaft hole
or by polishing the shaft on one side or
the other with emery paper. .

An Extension Cord for Your
Loudspeaker

OrTeEN we desire to operate the loud-
speaker in another room from that in
which the radio receiver is installed.
The simplest way to do this is to buy
a sufficient length of ordinary electric
light drop cord, an.open circuit jack and
an extra plug. Solder the jack to the
two wires at one end of the drop cord
and fit the plug to the other end.

Select Your Cabinet First

IF you intend to fit your radio receiver
into a cabinet, it is much easier and
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may save you a lot of trouble to buy
the cabinet when you purchase the other
parts and then fit the panel and base
together and into the cabinet before you
start the rest of the work. Otherwise
you may find, when you have your set
completed, that it will not fit into any
standard cabinet without changing the
position of some of the instruments or
re-wiring part of the circuit.

Clean Your Rheostat Contacts

GRATING and sizzling noises heard in
the loudspeaker or phones are sometimes
due to a defective rheostat contact. Re-
- member that there are two sliding con-
tacts in every wire wound rheostat.
There is .one between the contact finger
and the resistance wire; and the other
is between the rotating shaft and the
spring which is connected to the ter-
minal. - It is easy enough to test the
pressure of the contact on the resis-
tance wire, but the other sliding contact
may have become weak or dirty. The
remedy for this condition in most forms
of rheostats is to take them apart and
increase the tension of the spring after
cleaning the contact surfaces with emery
cloth.

Round-nose Pliers Are of
Wide Utility

ONE of the most useful tools for the
radio constructor is a pair of small,
round-nose pliers. With pliers of this
type you can bend bus wires into any
shape desired and form perfect loops on
their ends to clamp under the binding
posts of instruments that are not sup-
plied with soldering lugs.

POPULAR RADIO

Watch Out for Your Rugs

FREQUENTLY it is necessary, in order
to have a short ground connection, to
run the ground wire across a room un-
der a rug or carpet. After a few months
you will notice that there is a streak
across the floor covering caused by the
extra wear on the portion which is
raised slightly by the wire. To over-
come this, substitute thin brass ribbon
for the heavy, round ground wire.

Keep Your Soldering Iron Hot

MosT of the poor soldered joints that
bother the amateur radio constructor are
due to working with an iron that is not
hot enough. It must be remembered
that the solder on the point of the iron
should be hot enough so that the sur-
face of the wire or soldering lug which
it touches will be heated to a tempera-
ture which will permit the solder to flow
onto the surface of the metal and net
simply stick to it-in a pasty mass.

When to Add Water to an
“A” Battery

Ir water is added to the storage “A”
battery when it is nearly discharged, it
is likely to run out of the vents in the
filler caps when the battery reaches full
charge. This is due to the quantity of
small gas bubbles which form in the
solution and greatly increase its bulk.
In most batteries, the separators between
the plates extend up above the level of
the top edge of the plates so that it is
only necessary to keep the acid solution
just above the separators, Water can be
added after the battery is fully charged.

Will the Energy of the Atom Be Released?

Recent experiments indicate that the long dream of the scientists may soon become

6 reality and unlimited power be placed at man’s disposal. In POPULAR RAbIO next

month Dr. T. F. Wall of London will describe his own experimenis that have
attracted world-wide attention.
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“Compare It—-
You’ll Buy”

The HORN |
with the “WHY?”

When you first hear Radio through the Jewett Superspeaker, you marvel
at the amazing accuracy and volume of the reproduction.

Yet there is no mystery in Superspeaker performance; it is based on laws
you yourself can easily understand.

One could never jam the massed harmony of a full brass band through
the eye of a needle. So the Superspeaker horn is ample in size for

the work it must do.

Also sound, as you know, moves in a direct line. The Superspeaker throat
is therefore straight as an organ pipe, avo:dmg the bugling effect due to
the crooks or curves. And its inner surface is smooth and glossy, never
tripping or confusing the waves of music or voice.

Just listen to The Superspeaker! Compare its performance with that of
vany other loud speaker in the world! The difference will amaze you.

No extra batteries—Exclusive air-gap adjustment to modify results from
nearby stations, and increase strength of those from far away—A true
musical instrument, built and guaranteed by the million-dollar com-
pany whose name it bears. Sweep the ether with a Superspeaker!

JEWETT RADIO & PHONOGRAPH COMPANY
5668 TWELFTH ST., DETROIT, MICH.

Superspeaker

rademark
Registered

All apparatus advertised in this magazine has been tested and approved by POPULAR RapIO LABORATORY
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AMPHIHDETWINTHNT

-
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RECEIVING SETS

ONFIDENCE characterizes the

attitude of all ATrwaTter Kent
owners—Dependable performance,
day in and day out, has brought to
them a new tealization of radio
efficiency; a new meaning of the
words Selectivity, Sensitiveness,
Distance and Volume.

With an Atwater KENT, everyone
in the family can easily obtain per-
fect results. It gives instant com-
mand of any program on the air—

it is a library, a concert stage, a
theatre and a newspaper all in one,

The knowledge of over a quarter
century’s experience is built into
ATtwaTer KenT Radio. It is designed
by skilled engineers and made by
mastet workmen from the finest
materials that money can buy.

Any Atwater KenT dealer will
prove to you through a demon-
stration that here are the instru-
ments that will meet all your
expectations.

Interesting literature on request

AtwaTer KenTt ManuracTuring CoMPany
4713 Wissahickon Ave., Philadelphia, Pa.

Pacific Coast
Prices slightly
higher
Alodel 10283
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THE ATwATER KENT Loud Speaker
brings out the best from any set.

No matter how perfectly your re-
ceiver may bring in the wonderful pro.
grams that are in the air, unless your
reproducer faithfully re-creates them
you cannot get the true spirit and
beauty of the broadcasts.

The Arwarer Kent Loud Speaker is
the final touch to radio enjoyment.
Through it, programs from far and near
will fill your home in all their living
beauty. It re-creates voice and music
so natural in tone, so mellow and gen-
erous in volume that it seems not like a
reproduction, but the original—just as
the broadcasting artists produced it.

Interesting literature on request

Atwarten Kent Manuracturing Company
4712 Wissahickon Ave., Philadelphia, Pa.

Pacific Coast Prices
slightly
higher

v
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WATION, L
AIRPHOW
CORP,

SHElHOURHE
MODEI.4'

% 1=

. I-I_l". l.

,u;::d- SHELBOURNE MODEL 4-3

_—_.-

SOMERSET SHELBOURNE Model

4B 4 Tubea—Single Dial Control. Cur -

perfected tuned radio frequency cir-
cait with single dial synchronized con-
trol. Simple to operatd and highly se-
Jective, with clear tones and volume

4 Tubes—Single Control

Storage Dattery or dry cell dperation,
automatic filament control, the finest
“low loss’'condensers, and the famous
SOMERSET Calibrated Transform-
ers, Compartments for large sized
storage "A" and dry cell “B" batter-
ies. Mahogany finish cabinet hand.

S Lhat are found only in the higher priced
recéivers.

rubbed two-toneeffect. y .
Size 26"x14'x21° . List $85,

A style and priceto suit every radioreceiver demand!

EDICATED to the ideal of radio
as an integral part of the modern
home, each Somerset Receiver is a

substantial and decorative piece of
furniture. All cabinets have an exquisite
two-toned panel effect with hand-rubbed
finish, and are fully up to the standard of
the finest phonographs. Each has compart-
ments to hold and conceal the unsightly “A™ and
“B” batteries with their necessary wiring. The

ﬁ;dcls are as beautiful in appearance as
thcy are efficient in performance, fully worthy of the
finest homes. Every set is guaranteed to give com-

plete satisfaction or money cheerfully refunded. The
makers of these sets challenge comparison with all

‘others as to correctness of engineering design, beauty

of appearance, careful workmanship, high quality
and suitability of parts and materials used, clarity of
reception and faithfulness and purity of tone. These
are values which can't be matched.

E Somerset line consists of four

models—Stratford Model4A,4 tube

set, 2dials, $65. Mars Model 5A, 5 tube set,3
dials, $75. Shelbourne Model 4B, 4 tube set, 1 dia?,
synchronized control, $85. Standish Model 4C,4 tube
set, 1 dial, synchronized control, and built-in loud
speaker, $150. All sets are tuned-radio frequency.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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- TRUTH in RADIO

TRUTH in radio from now on will be the
firm foundation on which the public will build.
- its confidence. ) Y. L,

3
Confused and disappointed by extravagant . -
and misleading claims, by high sounding names and
mystetious terms, the radio buyer has eagerly sought

for an assurance of full value for his money and a definite -
. idea of what he can expect for a definite expenditure. . | |

The Somerset line has been developed to
meet this unfilled want. It hgs been planned on the
basis of providing a full dollar’s worth of radio for the
consumer’s dollar, of highcst quality for the least money, of
conscientious workmanship and best materials, backed by
finest engineering skill that money tan command.

But extravagant claims and misleading de-
scriptions will have no part in the sale of any Somerset
Radio Receiver. This we pledge at the outset,

g 2 2 2

THE SINGLE DIAL CONTROL
THE Shelbourne and Standish models |

employ the latest development in simplification— i
the single control. By means of gears, the condensers |}

are connected and operated by a.single tuning knob.
Of course this is made possible only by the most careful selec-
tion and matching of condensers and coils but the finished
product is a revelation in easy tuning. There is also a midget
condenser for finc adjustment if necessary, butit is not essen-
tial to the complete enjoyment of the set by even a most
inexperisnced person.

- Radio

The Famous Somerset Guarantee —

Satisfaction — or Money Back

’ ‘YOU must be satisfied with this receiver or we donort
want you to keep it. If for any reason you feel that it is
not exactly as represented or that it ia not the quality and
value which you have a right to expect, we want youto return
it for exchange or for refund, whichever you prefer. We will
cheerfully and promptly make good any Somerset product

which does not fully measure up to your expectations.

FILL OUT AND MAIL TODAY

National Airphone Corporation
16-22 Hudson Street, New York City
Send me full information on the Somerset line and

the Somerset Primer.

NOME . . icersosisnnransacancss sar-tsnnansonsonime:.o
Address ,....... Mrrressssreattacatannn . - m— e h gt
City, vy ya

NATIONAL AIRPHONE CORP.

Manufacturers of Somerset Radio Receivers

16-22 Hudson Street, New York City

SOLERGSET MARS Model SA S Tubes—Three
Dial Control. Tuo stages tuned radio |
dewcror, and 1wo stages sudio lrequency. Storate .
battery or dry cell operation, sutomatic Glament conrol, h!fhu qualuylow
h-“mll.nd!m:".dnd l‘i:‘;l;mom A hT it gmers
fistic cabinet hand-ru mahogany finss! viding space

{or storage” A" and dry cell “Bh",‘nmnn. gue W' xl4'x1l LISt 75

Here are the other . |
Somerset Models!

SOMERSET

STRATFORD
MODEL A

i

| STHATFORD MODEL 4-A i
U gy — et

SOMERSET STRATFORD Model 4A 4 Tubes'
== Dual Coniol. A superier lour wbe, wned wdio
Irequency recever—two dul conrol=nperates on
storage battery or dryceils. Auvtomatic lament control maures bor
tubes. The finest “low loss™ condensers snd the lsmous SOMEI
&[ihmd Transiormers sre leastures. A" and B banuiy space is proe
vided inthe hand 1wo-tope mahogany Snish cabunet. IIEt-$6'5
Size 21" xt5 x 11", . ... ... e !

Jile of
SET

wency,

MERSET Calibrated T ransfotmers. Ar

SOMERSET
STANDISH
MODEL 4-¢

5

12 STANDISH MODEL 4-C.j
ll !‘, . hat ]|

SOMERSET STANDISH Model 4C 4 Tubes—
Single Dl Cootrol wuh built-in Joud spesxer,
Combining & buili-in loud speaker of the highest

type and the lour tube tuned radic irequency circuit with single dial synchra-
nued conrol—sll tbe 1 and best in radie, Stmg'bnuq ot diy cell
operstion, sutomatic Blament control. highest quakity* low loes™ condansen,-
snd the lamous SOMERSET Cshbrated Tromglormens, Ampls apace iy
reserved in this cabinet for standard size high ampere hous storage A

*B" ba . Exquisi il - [
s acaay Bash. Sae e e 2. List $150

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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. Youth is the creative age in radio

Boys are the builders of radio. In
them flames a creative urge that im-
pels them to constant experiment—
constant improvement. The fine,
hlgh powered set that satisfies a man,
is to the boy but the starting point
for further testing and searching.

While older men marveled at the
first primitive sets, youths still in
their teens, like Armstrong, Cockaday,
Reinartz and Tuska were developing
the inventions that have made pos-
sible such 'unbelievable advances in
this new science. Today millions of
boys, actuated by the same irrepres-
sible urge, are building their own sets,
designing new-hook-ups, changing,
revising, improving. And that’s why
the bulk of radic sales are made to

boys, or to parents buying for boys.

THE AMERICAN BOY is the
radio guide of 500,000 up-to-the-
minute boys, averaging 154 to 16
years old. - Radio takes a big part in
its stories. Its articles deal 'with the
latest developments in radio—written
by radio authorities. And this great
section of boydom naturally turns to
its advertising columns for informa-
tion on all that’s newest and best in
radio equipment.

Tell these boys about your.product
They’re the very cream of your mar-
ket. Win their confidence 1in Yyour
goods, and their preference for them,
by advertising in THE AMERICAN
BOY. '

Copy reaching us by March 10th
will appear in May.

-

Amencan Boy

wmmumhhuﬂhﬂ

Detroit

it

Michigan

All apparatus advertised in this magazine has been lested and approved by PoPULAR RADIO.LABORATORY
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The bloodhound, remarl:
able for the acwicness of its
smell, can pick up a scent
and follow a trail when all
else fails

-never befove thought possible!

THE ULTRADYNE KIT

Consiste of ¥ Low Loss Tun-
ing Coil, 1 Special Low Loss
Coupler, 1 Type A" Ultra-
former, 3 Type “B" Ultra-
formers, 4 Matched Fixed
Condensers.

To protect the i)ublh:. Mr,
Lacault's personal monogram
seal (R. E_ L)) ia 00
placedonallgenu- $30
ine Ultraformers.

All Ultraformers are guaran-
teed o long as this seal re-
mains unbroken.

32 page illustrated book giv-
ing the latest authentic infor-
mation on drilling, wiring,
assembhbling and tuning the
Model L-2 Ultra-

dyne Receiver .. ... soc

With the extreme acuteness of the bloodhound’s scent,
the Model L-2 Ultradyne detects the faintest broad-
cast signals—signals that are “dead” to other re-
ceivers—regenerates and makes them audible on the
loud speaker.

It’s here, where the development of other super-radio
recervers has halted; the Ultradyne forges ahead.

The unusual sensitivity of the Model L-2 Ultradyne
1s due to the successful application of regeneration,
to the famous Modulation System of radio reception,
recentlg perfected by R. E. Lacault, E.E., AM.L.R.E,,
Chief Engineer of this Company and formerly Radio
Research Engineer with the French Signal Corps
Research Laboratories.

It’s this development, an exclusive feature of the
Model L-2 Ultradyne, that makes it possible to re-
ceive great distance on the loud speaker.

Everything that the Model L-2 Ultradyne means in
actual results and genuine satisfaction, you will
appreciate the first evening you operate it.

Write for descriptive folder

JLTRADYDE

MODEL L-2

PHENIX RADIO CORPORATION, 7-9 Beekman Street, New York

\,..
(2)
;
\ )
)
Y,

IJensifivity

(1.2

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Formica Maintaine
its Leadership

FORMICA again during the past season maintained the leader-
ship it has held for several years as an insulating material
for radio uses.

With few exceptions every important radic manufacturer in
the country used Formica—more than 125 in all.

They find it pays. For Formica is thoroughly dependable
as insulation and provides a strikingly handsome panel

for the front of a radio set. Formica has set a stand-
ard of good appearance-—and permanent and lasting
good appearanchwluch creates sales resistance of
considerable proportions for the manufacturer who
uses cheaper material.

Of course, wise amateur set builders are
moved by the same motives that determine
the choice of the set manufacturer. They,
too, want good looks and lasting beauty;
perfect insulation, strength, and free-

dom from sagging, warping, soften-

ing and discoloring,

Formica is one of the most per-

manent materials available in SALES OFFICES

the world today. In any cli-  J . = e 50 Church Street. . ... New York, N. Y.
mate, under any conditions, 2l 9 Sguth Clinton St.. .. .. o .Chlcagobm

it remains almost forever— . - O - & 516 Caxton Bidg.... .. . .Cleveland, Ohio

5 . § : 1142 Granite Bldg... ... .. Rochcster, N. Y.
Just as you see it when it 422 First Avenue. .. ... .. . Pittsbtirg, Pa.
18 new. " 56 gzﬁcoabsu'ect .............. I_Blols;.tcm, l\éazs

Write for ooklet, & 5 Calle Obispo. ... ..... ...... abana, Cuba

« . »” 2 289 Victoria St....... Toronto Ontario, Canada
What Formica Is. 1026 Second Avenue. ... ..... Minneapolis, Minn.

; > 1210 Arch Street. ... ....... .. ... Philadelphia, Pa.

THE FORMICA o 4Ff 708 Title Building. . . ....... ... .. Baltimore, Md.

INSULATION CEE i e 585 Mission Street. ... ... ....... San Francisco, Cal.

: L i 419 Ohio Building . . . ... ............ . . Toledo, Ohio

COMPANY Tronmia T 309 Plymouth Bldg.. . ... ... .. .... New Haven Conn.

4641 Spring - Gl F Whitney Central Bldg................. New Orleans, La.
Grove Ave., P F VWrite for Booklet “What Formica Is”

Cinn ., 0. =  Jf  {Formicaisusedby125 B Formica has high mechanical

aw . leading .makers—and strength and will notbreak in use.

; has for years been used-by Formica will not sag from heat

more malers than all other or cold flow under pressure. It

matenals. retains its dimensions. Everything

2 Formica will last forever. you fasten to it stays tight and pre-

cisely where yYou put it.

3 Formica, in rppearance, is the 7 Formica panels are sold in neat

O- i finest of all panel materials and craft paper envelopes which as-

B i always remains 30. sure you that you are getting the
4. Formica’s electrical qualities of — genumne.

every kind far exceed any possible 8 Formica is one of the most widely
quirement, approved materials in radio.

ORMICA )

Made from Anhiydrous Bakelite Resins
SHEETS TUBES RODS

Hear the Formica band every Wednesday evening
from 9 to 10 Central Standard Time over WLW.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LLABORATORY
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Make this test yourself

, ASK your dealer to let you hear an Adler-Royal Radio
Speaker side by side with any speaker in his store. Operate
its magic modulator yourself and see how it adapts its tones
to your mood. Notice how free it is from the noises you have
formerly associated with loud speaker reception. Whether it
is the strident measures of a jazz band or the plaintive notes
of a world renowned violinist, put yourself under the spell of
Adler-Royal tone quality.

Then Make the Hardest Test of All

TUNE in on a station that is broadcasting piano music, and
observe how the Adler-Royal actually reproduces music that
really sounds like a piano. The remarkable purity of tone in
Adler-Royal is accomplished in two ways. The horn preserves
pure tonal qualities. This coupled with the tone modulator,
easily accessible, gives you perfect control over tone volume
and quality.

Two Exclusive Features

YOU tune in your radio set for maximum amplification so
that every delicate overtone is caught and amplified and then
by this modulator, you blend and soften this tone to your
own mood.

The cabinet design of Adler-Royal Radio Speakers provides
a setting that will grace the finest living room.

Our experience of 25 years in producing fine pianos, organs
and phonographs enables us to offer this speaker at the ex-
tremely reasonable price of $30.00. In two finishes, either
duo-tone walnut or mahogany.’

The Secret of Adler-Royal ADLER MANUFACTURING COMPANY
natural tone New York . Louisville

ADLER MANUFACTURING COMPANY,
r P @ Dept. B3, 881 Broadway, N. Y.
I should like to know the name of & dealer near

me where I ean compare an Adler-Royal Radio
Speaker. Also please send me The A&er-Royal

Radio Speaker |-~ ©

All apparatus advertised in this magazine has been tested and approved by POPULAR Rapto LABORATORY
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Learn Why it is Outselling Any Other Loud Speaker

Hear the favorite of music lovers in all quart-
ers of the globe! The creation of the originators
and world’s oldest makers of loud speakers.”
The Amplion!—which a third of a century of |

-

| loud speaker experience has brought to radio.
Hear it in comparison! We assure you that

‘l'he Ampllon The Amplion

sumor Detuze. niever has such supreme sensitivity, clarity and  Jupior "Mede!

AR-114, $23,60 h ¢ :
natural tone, such volume without distortion,

been known before. Your ears will tell you
why the Amplion internationally outsells any

other loud speaker. The supremacyof Amplion
@ performance will win you as no words can.
Enjoy this treat at once. Gain an entirely new
ProretniUnie, conception of what loud speaker reception can 8o TR
be. There is an Amplion dealer in your vicin-
ity. Write to us for literature and his name. “

Stiohtiy Aioker in L 1E AMPLION CORPORATION OF AMERICA ©fer bl
L Executive Offices: Suite X, 280 Madison Avenue, New York
oy

Canadian Distributors Burndeptof Cunada, Ltd. 172 King 8t. W, Toronto
*Alfred Graham & Co., London, England, patentees ” o

i
“Hear it~in n comparison!
|
‘

All apparatus advertised in this magazine has béen lested and approved by POPULAR RADIO LABORATORY
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Brass Plates —Soldered Joints — Grounded Rotor
Are Standard Features of the ‘Bradleydenser

The Bradleydenser is a low-loss condenser with many distinctive
features that insure long life and high efficiency. For instance, the
brass stator and rotor plates are soldered at all joints. The plates
cannot become loose, corrode at the joints or work out of align-
ment. The rotor is mounted on a long sleeve bearing that supports
the rotor plates without the use of an outer end-plate. Therefore,
the di-electric material is reduced to two small buttons. This
means low loss and sharp tuning.

The stator plates are protected with a dust cap that can be
detached without tools. The minimum capacity is extremely low,
and body capacity effects are greatly reduced. The entire design
makes for the highest efficiency in radio receivers.

2 .L,-=.-,__._-.;__i1__. & Use the

ng Apparatus “Bradleydenser
276 Greenfield Ave.  Milwaukee, Wis.

Build for
Efficiency

This flter tuner with
resistance*coupled
audio amplifier is
equipped with Bradley-
densers. The tuning is
verysharpand selective.

Send for the latest in-
formation on the Brad-
leydenser. It will pay
you to know about this
remarkable low-loss
condenser before plan-
ning your next radio set.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY



20 The Best in Radio Equipment

Cormack~MoreClearly

onthe lll
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'D)HEREVER you are in this country you can
easily tune in John McCormack, Bori, Alda

and the host of other Metropolitan Opera artists,
now broadcasting every other Thursday evening,
from W E A F and other stations.
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i The Freshman Masterpiece assures
N ol l
i

i true to life reproduction with
, n,j;{r[)*\ real loud speaker volume. Brings
24 ﬂﬁ"'p-’

!
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out every single note distinctly,
ﬁw‘w with matchless tonal qualities.

'f,[iu.

||""’,:£ : 1““
- E Y T cagiest of all
(g' sets to operate.
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quency receiver made of the \ ;
finest low loss materialsandina ||
beautiful genuine solid mahog-
any cabinet, that is attractive
enough for the most pretentious
room, and at sixty-dollars, eco-
nomical enough for the most
modest. Combining all points
essential to the perfect recetver,
it is the greatest value ever
offered in a radio receiving set.

Qﬂ A five tube tunedradio fre~ :
H
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These artists broadcasting through courtesy of Victor Talking Machine Co.

Every genuine Freshman Masterpiece has the serial number and trade mark
riveted on the sub-panel. Sets are not guaranteed if number has been re-
moved or tampered with. Beware of imitations. Insist upon the genuine.

All apparatus advertised in this m?gazi’neihas been tested and approved by PoruLAR Rabio LABO_R:\';ORYI
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There is a Micadon for every
possible requirement, price

35 to 75 cents.

4= -| ]

f'i“ "L

MICADON

—it’s the condenser

The Micadon is the standard fixed condenser of

- radio! Extremely accurate because only the
very best materials are used and because Dubi-

lier condenser craftsmen assemble and inspect
them. Simple to install because equipped with
extension tabs for soldering and eyelets for set-
screw assembly. Different capacities for differ-
ent 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

CONDENSER AND RADIO CORPORATION

Al apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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¥
“Don’t be Fooled by “Low-Loss” ‘Bunk!

ATHBUN CONDENSERS — with genuine Bakelite moulded
end plates—will give results fully equal toany variable condenser
on the market. Noneare more honestly made ormore reasonably priced.

: We.are proud of our condenser — proud of the materials, the work-

/" manship and the care put into it. It would be easy for us to make

; metal end plate condensers of the so-called “low-loss” type, but we

are firmly convinced that our present methods of construction are

right and that the radio public has been grossly misled as to the
supposed advantages of the “low-loss” metal end plate types.

In order to prove our sincerity, and to justify our product— honestly
made—in the face of much exaggeration and misleading propaganda,
every Rathbun Condenser is sold with the following guarantee :

&

Rathbun Condensers are guaranteed satisfactory in
electrical and mechanical construction — any proving
otherwise will be replaced free of charge, or the purchase
price refunded. If you can get longer distance, sharper
tuning, better quality, or more volume with any other
condenser on the market today — return-ours and your
money will be immediately ref‘:.mded. e

An Entirely New System of Radio Ré&ption

s I
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Honest Product—And We Mean

Rathbun Single Hole Mounting Superior Condensers have been
specified for use inthe Moyt System of Signal Augmentation, by
the invenior Francis R. Hoyt. We have 8 limited number ¢f Blue
Printed copies of Mr. Hoyt"a original |aboreiory notes onthis new

/ That's An Honest Guavantee For An

Every Waord Of It!

N
N

2

)
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[ ]
'
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‘We have prepared a little booklet giving }  syatem of radio receprion, together with mine circuin ‘aketches,
) , G q o hich will be f iot of thi
in detail the story of so called “low-loss b ¢ conts for 8 o as (RwH SR reecil o RS
condensers, including a tabulation of the |
losses, accurately measured, in over fifty |
standard condensers. You will find it in- :
teresting and instructive and it's free for |
the asking. H
[ ]

D
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NAME

RATHBUN MANUFACTURING COMPANY s INC. )3
©; Honest CONDENSERS K

JAMESTOWN, NEW YORK (
<
All apparatus advertised in tliis magazine has been tested and approved by POPULAR RADIO LABORATORY
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': A Special Offer!

An opportunity for radio fans to save money in buying
Celoron Panels and Vulcawood Cabinets

WE are making this special introductory
¥ offer to make new friends for our
- products and for the dealers who sell them.
"Celoron is the standard insulating material
‘among leading radio manufacturers and it is
the choice of nearly a million radio fans. It
is made by the oldest and largest manufac-
turer of wvulcanized fibre and laminated
'technical materials in the world. In spite
‘of these facts there are many fans who
never have had an opportunity to see and
use this popular insulating material.
" For a limited time, we offer you the
“privilege of buying a Celoron panel and a
Vulcawood cabinet direct from our factory—
at special introductory prices. Orders will
be accepted subject to the conditions out-
lined below,

This offer expires on April 30, 1925.

. Your money back if not satisfied

If your dealer does not stock these parts, you
may select a cabinet, and the panel to fit it, at the
special introductory prices quoted.

1 In return for this privilege we ask you to
send us your dealer’s name and the names of
three of your friends who are radio fans.

We shall refund your money without a whimper
if you are not entirely satisfied with the goods when
rgieged. No red tape—no delay—no questions
a .

This illustration skows
the cabinet—with the
pansl in place.

NEW VULCAWOOD CABINET
The only bakelite cabinet mads
This new bakelite cabinet insulates your entire
sct. It protects your delicate instruments from
dust and dirt.
' " The Valcawood Cabinet is grained and colored
to match beautiful hand ryb mahogany. It
comes packed flat and is easy to set up.

Vulcawood Cabinet Prices

Sizes List Prices Special Prices
(1)7x7x10 $7.95 $4.50
N 7x7Tx12 8.10 4.50
(3)7x7x14 8.10 4.50
{ (4) 7x7x18 9.40 4.50
. (5)7x7x21 10.40 6.50
6) 7x7x24 10.40 6.50
(7{7x7x26 10.55 6.50
(8 7x7x30 11.15 6.50

'DIAMOND STATE FIBRE COMPANY

Bridgeport, Pa., and Chicago, IIl.
Branches in Principal Citles Toronto, Can.—London, Eng.

BN T £ ET

Pt s 0

CELORON RADIO PANELS
universally endorsed by radio experts

Celoron will help you get better .results from
your radio hook-up. It will help you get greater
distance, greater volume.

A Celoron Panel will not soften with heat
or deteriorate with age as do rubber and com-
position panels. It retains its beauty end its
mnsulating properties indefinitely.

Celeron Panel Prices

Sizes List Prices Special Prices
(I)7x10x $1.09 $1.00
() 7x12x 1.31 1.00
(3) 7x14x % 1.53 1.00
(4) 7x18x 2.95 1.00
(5) 7x21x 3.45 2.00
(6) 7Tx24x 3.94 2.00
(7Y 7x26x 4.25 2.00
(8) 7Tx30x 4.92 2.00

If your dealer does not carry
Celoron, order by mail
ﬁol: ordering please follow these simple direc-
1}

1. Indicate on the coupon the size of the
Ba'::l and the size of the cabinet you want.

2. int in your name and address carefully.

3. Clip out the coupon and attach it to a
Kl‘ain sheet of white paper.

4. ark on the white sheet the name and

address of your dealer and the names

and addresses of three friends who are

radio fans.

Attach your check or money order to the

white sheet.

6. Mail all papers to the Diamond State
Fibre Co., Bridgeport, Penn.

DIAMOND STATE FIBRE COMPANY
Dept. 102, Bridgeport, Pennsylvania

Piease send me prepaid the following items:

Celoron Panel Size No............ Price$.......
Vulcawood Cabinet (without panel)
SizeNo....................... Price $.......
Check attached §.......... Total$.......
Name ... i it iitsstsnaratcaracanaesans
o L
Cty. .. .. i ii i, State..........

All apparatus advertised in Lhis magazine has been lested and approved by POPULAR RADIO LABORATORY
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A Radio Frequenc Transformer of the aperiodic
type suitable for all sets with which tuned radio
requency is desired. Also used for one stage of
radio frequency ampliﬁcation ahead of regeneralive
sets to prevent re-radiation.

RSP AafoA B ReD AR AR oo B A Rl R Ao i B o B AP M AR R A

Consider these points of superiority :

No dope to hold windings in place.

Soldered connections.

Mounting bracket holds coil at correct angle.

Minimum rubber used in form.

Lowest possible loss, with greatest transfer of energy.
Works with any .0005 condenser.

Secondary arranged with suitable taps for blasing features,

A Mifls AR oRoA A

Frequency
Transformer s

This transformer makes the construction of a radio frequency set an easy
matter, assuring best possible reception with widely varying types of circuits,
including reflex.

Built and guaranteed by Kellogg Switchboard
and Supply Co.

Iur‘-l‘ r‘lulul!lul&lu_‘ululul'l"-“l‘lulﬁlul'l'l"“lul“ful“l‘l'l'l'l'III'IIM"I,'I'I'I'lululul'lr'l"ul'lul"l'l'l 0

No. 602 Radio Frequency Transformer
ot your dealers for $2.35 each.

Kellogg Audio Frequency Transformers are the
“stepping stones” of modern amplification.

Clear, accurale reproduction assured over the
entire range of the musical scale.

Rty

Plainly marked, accessible terminals.
It is acclaimed by test to be the best.

No. 501 Audio Frequency Transformer
Ratio 4% to 1
No. 502 Audio Frequency Transformer
Ratio 3 to 1
$4.50 each

Frequency
ransformer

KELLOGG SWITCHBOARD & SUPPLY CO.

1066 WEST ADAMS STREET, CHICAGO

Rl R R A A A AR B R AR AR AA A A MR AR AAA AR AR AN AT AR R AR
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It HasThe Full Sweet Res onance
Of Our Upright Horn

HE new cabinet model has a sea-
soned wood horn which is *‘full
floating"—the outer end, or bell, does
not touch the cabinet. This, together

with a long expansion chamber, gives it Both Horns are
that same freedom of vibration which Free to Vibrate
goes to make the Bristol horn type Loud Like the Open
Speaker such a resonant, sweet-toned Diapason of the

instrument. It also has the same high- Organ.
grade electromagnetic sound mechan-

ism. It is not only a handsome piece of

furniture, but a speaker worthy of the

best radio set that money can buy.

Model S
Audiophone
$25.00

Rubber hom 1434*
in diameter Cast
metal throat. Velvet
mat finishofmottled
bronze and gold. 1

There are five Bristol Loud
Speakers, priced from $12.50
to $30.00. If not at your
dealer’'s, write for Bulletin
No. 3020-L..

Cabinet model $30.00
Beauufully finished mahogany. Full floating
wooden horn and cast metal throat. Musically,

a companion to the finest set ever built; size
17 x 10 x 1014”

Bristol auwwsione | oud Speaker

he Bristol Company Telaterbury, Connecticut

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY




The Best in Radio Equipment

OMEE:

‘raul (IRl
v

Radio Headquarters

Why not buy your set or parts at Radio Head-
quarters? Only tested and approved radio equip-
ment is sold. Every set sold by us is guaranteed
to give satisfactory results.

Nadio Catalogue

The best Radio Experts made
this catalogue—men who devote
their entire time to Radio—
who are up to the minute with
everything new, who tell you
the best hook-ups, who have
selected for you the best tested
parts, who have chosen the
best sets—so simple that you
yourself can easily install them
—so reliable that we guarantee
them to give satisfaction.

Write for your copy of this
Catalogue. See for yourself the

low prices. Buy your radio at
Radio Headquarters.

Our 53 Year Old Guarantee
Ward’s has dealt with the
American people for 53 years
under a definite guarantee of
‘“Money back if you are not
satisfied.” All our Radio sets
are guaranteed to give satis-
factory results and back of
this guarantee is a proven reli-
ability that for 53 years has not
been questioned. Address our
house nearest you. Dept. 38-R.

Montgoiiiéyy Ward &Co

The Oldest Mail Order House is Today the Most Progressive
Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Fort Worth

Al apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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Balkite Battery Charger.
Charges 6 volt “A" stor-
age batteries.

Balkite * B”—=replaces
“B” batisries and dry
cells. Operates from

Price §19.50 light socket.
West of Rockies $20 Price 855
In Canada $27.50 In Canaiz $75

A uniform, constant power supply
for both “A” and “B” circuits

Here at last is a convenient and unfailing power supply for your
radio set. Balkite Radio Power Units furnish constant uniform
voltage to both circuits, and will give your radio set greater clarity,
power and range. The Balkite Battery Charger keeps your “A”
storage battery charged. Balkite “B” replaces “B” batteries entirely
and supplies plate current from the light socket.

Based on the same principle, both the Balkite Battery Charger
and Balkite “B” are entirely noiseless. They have no bulbs or mov-
ing parts, and nothing to break, adjust or get out of order. They have
a very low current consumption, are simple and efficient in opera-
tion, and can be put in use at any time by merely connecting to a
light socket. Both are guaranteed to give satisfaction.

Sold by leading radio dealers everywhere

=Sic] I dio
| aﬂ.(].te ﬂ:ﬁgr Units

BALKITE BATTERY CHARGER == BALKITE “B” PLATE CURRENT SUPPLY

Manufactured by FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Illinois

All apparatus advertised in this magazine has. been tested and approved by POPULAR RaADIO LABORATORY
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Type 24-RG2

T xS x 43"
3500 Milliampere hours

A Super B Battery

Designed for multi-tube sets, compact in size, large
in capacity, this new “B” Battery offers you the fol-
lowing distinctive advantages:

L

A one-piece crystal glass container affords you at
all times a view of the interior.

Easily recharged at slight expense.
No leakage from cell to cell.
Will not pump acid.

Bird cage plates insure long life and steady, re-
liable service.

Large acid space requires less attention.

THE WESTINGHOUSE UNION BATTERY CO.
SWISSVALE, PENNA.

Distribusor for South America, Mexico and Cuba:

Distributor for Canada: ;
5 THE WESTINGHOUSE ELECTRIC
THE CANADIAN WESTINGHOUSE CO., LTD. INTERNATIONAL CO.

Offices in all principal Canadian Citles Mexico City, Buenos Aires and Havana

W'ESTINGI—IOUSE

RADIO :

“A,” ¢‘B” and ¢¢C”

BATTERIES

i

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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The Trans-Atlantic
CUP WINNER

Mrs, Edna M. Smith, of S:Eringﬁeld Gardens, Long
Island, is the winner of the handsome silver cup,
awarded for being the first to report reception of
European broadcasts on a FREED-EISEMANN RE-.
CEIVER during the recent trans-Atlantic tests.

The winner was selected by “Radio Broadcast”
Magazine, which was in charge of the arrangements,
and verified the reports of reception.

Scores of other participants in the tests heard the following
European stations on FREED-EISEMANN RECEIVERS:—

Paris, Petit Parisienne Glasgow . 58C
Madrid . . PTIT

Aberdeen . 2BD
London . . 2LO Brussels . . SBR
Bournemouth 6BM Liverpool . 6LV
Newcastle . 5NO Birmingham |, 5IT

For fu.ll sworn statement and
fac-simile letters, write ——

MANHATTAN BRIDGE PLAZA, BROOKLYN, N. Y,

-

FREED-EISEMANN

RADIO RECEIVERS

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY



30 The Best in Radio Equipinent

N N 4
ﬁ?:@iﬁ"#// § ///“f :" =

-\.

:"
%ﬁﬁxﬁ?ﬁﬁ ’/-EF I____:?,,%"V// ﬁﬂw ///////////////ﬁ

TRADE MARNK

RADIO REPRODUCTION

speaker

- The ATLAS Unit with
adjustment and com-
pound diaphragm
—the heart of the
ATLAS Speaker.
“It gives the best
that’s in your set.”

-
e
Q.. ']
S
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MULTIPLE ELECTRIC

PRODUCTS CO., Inc.

365 Ogden St., Newartk, N.J.
(Dept. B.)

New York Philadelphia
Boston Beltimore Derroit
Pittsbuegh  Chicago
St. Louis San Francisco
Marceni Wireless Telegraph Co.
of-Canada, L1d.

Sols Cunadian Distributers Wil

SICKLES

DIAMOND-WEAVE COILS| -

Patented Aug. 21, 1923

Coils for Roberts Circuit, No. 18 For Craig, Roberts and Hoyt Circuits
LU eSS fickles Coils were chosen by Albert G. Craig in designing his -

‘=emarkable new Reflex Receiver using the new Sodion detector,

An entirely new system of and are specified by him, for this circuit in the February issue

Radio Reception of PorpuLak Rapio. This coil set, No. 20, 1s priced at $4.50,

For the very popular Roberts Circuit the Sickles Coil Set

wﬁ‘g};’mm:;;”t",f ,Mwi'f:;, g;:zm"gf Stm No. 18 (38.00) Is standard equipment. Unit No. I has primary

Augmentation, by the tnventor, Francis R. Hoyt. and secondary coils. Unit No. 2 has primary, secondary,

We have a Hmited number of blue printed coples neutralizing coil and tickler. Broad variation in coupling ad-

of Mr. Hoyt's original laboralory noles on ihis justments is provided for. Tickler is provided with 180 degree
new system of radio reception, together with nine dizal controi
clreutt sketches. which will be sent free 0 you .

upon recetp? of this coupon and four cents for Coils for the Hoyt Circuit at $8.50 a set, for the Knockout

postage. Reflex Circuit at $4.00 a pair, and the Tuned Radio Frequency

coil at $2.00 are among the standard Sickles coils. We manu-
facture special colls also for manufacturers’ requirements.

.——-—--———--—_-——-——---—-—l

The F. W. Sickles Cd. 1 L
Springfield, Mass. i Send for descriptive catalog
Please send information of Hoyt System 1
1
Name. .+ oe e et R The F. W. Sickles Co.
Address. .. ..... S : 339 Worthington Street °
: SPRINGFIELD, MASS.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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The Spring Model Is Here!

T
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ARV-0-DYNE—the set with the Filameter—has been
improved. Many refinements have been added.

The new spring model surpasses in performance even
the records made by the original MARV-O-DYNE.

The Filameter, that exclusive de-
vice that saves both tubes and
batteries, has been retained
with its Weston meter. Haig
and Haig Straitline condensers
have been added, making tun-
ing easier than ever. Coto-
Coil’s famous transformers are
now used. And a Cutler-Ham-
mer Lock Switch insures the
set against tampering.

This MARV-O-DYNE Tuned
Radio Frequency five tube re-
ceiver is exceptionally handsome
and efficient. It is built intoa
genuine solid mahogany cab-
inet, by the way. Go to your
dealer and have him show you
a MARV-O-DYNE today!

Write for descriptive
Sfolder

Manafactured by

AMBER MANUFACTURING CORP.
115 West Broadway, New York, N. Y.

Don’t fail to see the MARV-0-DYNE exhibit at the Amateur Radio Show, Pennsylvania
Hotel, New York City, Week of March 2-7.

Booth 36

All apparatus advertised in this magasine has been tested and approved by PopULAR RADIO LABORATORY
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The Centralab
RADIOHM

—a new non-inductive
variable resistance
The Centralab Radiohm is an entirely

new non-inductive variable resistance.
It may be used wherever a high-resistance
isused in a radio circuit, as for resistance-
coupled amp[:ﬁcauon. Its most frequent
use is as a resistance in the plate circuit to
control the oscillation of radio frequency
tubes. The Super-Zenith and Andrews
Deresnadyne are two well-known sets
which use it for this purpose.

The construction of the Centralab Radiohm is
similar to thatof the well.known Centralab Non-
Inductive Potentiometer, except that the ohmic
value is different and thatit has only two binding
posts. Bakelite base and knob. One hole mounting.

NOOZM- . .OtOZ.OOOOh‘ms A
No. SOM . O to 50,000 ohms Price
No. 100M 0 to 100,000 ohms sz
No. 200M 0 to 200,000 ohms

Adjustable Rheostat Non-Inductive Battery

GridLeak No.206. 6 Potentiometer Switch

No. 106, §1.25, ©ohms,$1.25. N, 110, 4000hms.  No. 300,

No. 107, with No. 230, 30 $1.50. No.111 S0c
.00025 ‘Coa- K .50. No.111.2000
denser, §1 (6’0. ohms,$1.25.  ohms, $1.75.

Cen

CENTRAL RADLO LABORATORIES
305 Sixteenth St. « MILWAUKEE, WIS.

.:;?_é FOR EASY

- g
| o e SOLDERING
e A S |

Perfectly solde:
m w:c i) e
?o is o Prime essentisl
or best results. I‘:raoct

r.-quirad ‘or perfect reaulta
M, W. DUNTON CO

Providence,

ATTENTION DEALERS
SEND FOR OUR 152 PAGE CATALOG

,.|F"L |" |||.|:|_I

ey,

.._:T_ JOSE FH r-::__._
The finest and largest exclusive Radio

Catalog in the United States.

SCHNEITTER RADIO COMPANY
DEPT. C. ST. JOSEPH, MISSOURI

On “Tube Control” tells how
to bring in distant stations
clear and loud. Just drop a
post card to

UNITY MFG. CO.
226 North Halated Street
CHICAGO, U. 8. A.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Self-Adjusting Rheostat

1. Eliminuates hand rheostats— AMPERITE takes the place of a

simplifying control and giving good hanccll rheostat, ta. delicate

compactness. meter and an expert operator.

2. Simplifies wiring. Operates on the thermo-electric

3. Prolongs life of tubes from principle. Autommq?“y changes

2 to 3 times. In remstance as the A" battery

4. No moving parts—therefore :g}:}:‘f“zl chgsr!;gss tl\liI:untst RN

Price $1.10 Everywhere no grinding noises. imobe # birn  NotRing to et

5. Permits use of any type of out: of rorder: Approved %J

. tubes or combinution of tubes.  overy  prominent Iabomtory

WI‘lte fOI‘ 6. No filament meters necessary. Standard equipment in such sets

7. Brings the most out of each a8 Somerset, Ultrndrne. Mar-

F R E E iml;llividual tube—automati- él’lmlI'; Pfﬁnlteih‘, Ki %ou;n; &

cally—no guessing. ark, eteroplex, ockaday

— 8 Makes perfect tube opera- and numerous others. Fully
HOOk Ups tion absor utely fool proof. guaranteed

Dept. P. R.-6 S50 Franklin St.,, New York

PERITE

REG. U. S P, OFF.

“means rlg t amperes P

-~ _ =
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The Utmost in
Performance

5 Tubes—$120.00
S U P F R

CLEAR-O-DYNE

HIS tuned radio frequency set will l§1\r¢=: the average broadcast listener greater

sat:sfactlon than any other he can It will bring in stations from coast
to coast in good radio weather. Stat;ons a thousand miles away come like local
on the loud speaker.

It will tune out several local stations and brmg in distance. Solid mahogany
;:abmets and gold finished front panels make it an unusually beautiful piece of
urniture.

Clear-O-Dyne is going big. Quick deliveries on dealer orders.

Clear-O-Dyne Model 70......... 275,00 Clear-O-Dyne Model 80........ £120.00
The Super Clear-0-Dyne  Clear-O-Dyne Model 71...... ... 9000 Clear-O-Dyne Model 82 Console 190.00
inaconsole cabinet, $190.00  Clear-O-Dyne Model 72 Console . . 135.00 Other Sets from $60.00 up.

THE CLEARTONE RADIO COMPANY, 462 E. McMiLLAN STREET, CINCINNATI, OHIO

ROSE-MARIE

When your favorite radlo orchestra is playing “Rose-Marie,” tune it
in on the Needlephone and your phonograph.  You’ll be lurpﬂtcd at
the wonderfully sweet reproduction—the clear tender strains—and the
full rich notes.

MAGNIFIED REPRODUCTION

No other type of loudspeaker ean poszibly give cc}ual reproduction
because no other type of speaker takes advantage of the principle of
“magnified reproduction’ and the perfection of the entire phonograph

reproducer.
Conqplete The Needlephone picks up the delicate impulscs that come in over
with your radio_and transmits them through by vibrations of a flexible reed
Cord {more sensitive than a metal diaphragm) to the point of the phonograph

needle. These small vibrations at the point are then transmitted
through the pivoted needle to the mica diaphragm where they are en-
larged, and transformed into sound. As a result, the most delicate
variations of tone are enlarged and given fuller value. It is adapted
for use on any phonograph including the Edison with Victor reproducer.

SEND NO MONEY TAKE NO RISK

Send the coupon today, pay on delivery, and try the Noediephone on your
owh Dhonoxtaph aad radio. Try it with a soft ncedic on local brosdeasting
and see what pleasurce awnit ¥ou. Try it with a loud ncedle and see what
volume you get without distortion or metallic noiscs. Then if you are not
ontirely aatisfisd—if you do pot think it is the beat loudspeaker for the money
¥ou ever heard—if ¥ou cannot say you got hetter reproduction, sweeter, clearer
music—Rhamatine® dosa not want You to koep it. Return it and he will
gladly refund your money in full.

Rhamstine* J. THOS. RHAMSTINE*

L 8 _F ¥ _§ 3 _F ¥ ] -—-—---_’

NEEDLEPHONE T T— o

Woodbridge at Beaubein, Detroit, Michigan.

i i Send me the Needlephone. I n §1
A complete unit, plugged in like a Mail this l . | me the, n onc. mumn?tylfllhfi emm‘:i lh?nl; ::;:::1 am
loud speaker, that transforms the a refynd in full
electrical impulses into vibrations coupon ' L .
which are_enlarged and transformed today -
into sound at the diaphragm of the I 2 77, S P
phonograph reproducer, I

All apparatus advertised in this magazine has been lesled and approved by PoruLAR RADIO LABORATORY
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PRECISE

Laboratory Instruments at Commercial Prices

Precise
ol &) I8

\. Fittoformer,
i

%

N

4

ArL Precise instruments are manufactured in strict accordance with the speci-

fications of our research engineer, J. L. McLaughlin.

Thousands every week

are discovering that for range, volume, and perfect reproduction of tone quality

the Precisk line has no equal.

1 Precise Super-MuLTiFORMER 17¢ 1 instru-

ment that docs the work of 4. The only great
advancement that has been made in Superhetero-
dyne design. Replaces all long wave transfor-
mers. Price $20.00.

¢) Precise Power AMPLIPYING TRANSFORMERS
4=t for *‘Push-Pull"" circuits. *‘Push-Pull"" suc-
cess is absolutely dependent upon critically bal-
anced transformers. These Precise instruments
yield results never before obtained. Price $11.00

per patr.

‘; Precise Fritorormer No. 19oo. The latest
t? Precise development—a combination radio
frequency choke and by - pass condenser. Price
$4-50-

Precise Aupio TransroaMeR Na. 285. The

most remarkable and the smhillest.high grade
transformer on the market today. Selected by
the leading radio engincers of America for its
amazing volume, and distortionless reproduction.
No other transformer has ¢ver met with such
overwhelming success. Price $5.00.

SEND sl .00 FOR CONSTRUCTIONAL BOOK ON ONE-CONTROL SUPERHETERODYNE

Sold by the better dealers
Precise Manufacturing Corporation, Rochester, New York

BRANCHES

53 W. Jackson Blvd., Chicago

821 Marker St., San Francisco

Eastern Sales Office—Niagara Sales Corp., 3-5 Waverly Place, New York City
Southern Representatives—Saal Products Sales, Inc., 35 Warren Street, New York City
CANADIAN DISTRIBUTORS

Perkins Electric, Ltd. - Toronto « Montreal + Winnipeg

All apparatus advertised in this magazine has been tested and approved by PopuLAar Rapio LABORATORY
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BURGESS

RADIO BATTERIES

5 @y

Radio Engineer

Extraordinary!

Old folks can take a
tip from the family radio
expert, for he and his
gang constitute the last
word in the choice of
receiving set parts.

And when boys get
together and talk Radio
((A’)) ((B » and ((C’, bat-
teries there’s only one
brand that they’re strong
for—BURGESS—because
Burgess Batteries are
quiet, serve longer, and
they do everything a bat-
tery should do—Dbetter.

“Ask YOUR Boy'’

BURGESS BATTERY COMPANY
Engineers DRY BATTERIES Manufacturers
Fiasblight - Radio = Ignition - Telepbone
General Sales Office : Harris Trust Bldg., Chicsge
Laboratories and Works: Madison, Wisc.

In Canada: Niagara Falls and Winnipeg

R N S N TR R R

RUBICON—

The Super you. can afford

Save by using your present
variable condenser, sockets,
audio transformers, etc.
Buy only the Super parts
needed. These come iIn
RUBICON Kits priced
from $33.75 to $138.50.

Postcard brings descriptive

folder. Gives lists of parts

needed. Check off what

you have.. Get a RUBI-

CON ~ Kit—and on the

average save 60%. '
EDE e

Rupicon CoMPANY
918 Victory Bldg.
Philadeiphia

Patent Applied fop

L+K
Clarifying
Selector
¥ Greatly Improves

Any
Standard
Hook-Up

Whether your set is an Erla or any. other reflex,
an Ultradyne, a R. F. or a Regenerator, you can
casily give it that high selectivity and perfect con-
trol so necessary where stations interfere.

Just replace variocoupler, fixed coupler, tapped
coil, or acrial variometer with an L+K Clarifying
Selector and a .0005 variable condenser.

This improvement clears up muffled signals—
gives minute selectivity—permits complete controt
of antenna coupling over entire B. C. wave band—
cuts down antenna losses and strenghtens reception.
and does away with tapped coils and high-loss aerial

tuners. Price, $7.00.

Send for Free Diagram Spread

thowing complete L--K line. Greene Concert Sclector hook-up,
and other cffective circuits. (Jobbers. Dealers—write.)

Dept. P. 511 Chapel Street . New Haven, Conn.

LANGBEIN+KAUFMAN [

ACuids th
High Grade "Low Loss” Tuning Devices

TeiumiCil
ACCORACTY

All apparatus advertised in this magazine has been tested and approved. by POPULAR RADIO LABORATORY
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“Be sure ~ that yout

. transtormers
are giving you
Ampl ,'cat}{gn
.\ without Distortion

Acme Transformers give
maximum volume of
sound, clearly and distinctly

WHEN you put a' lot of time and money into.
a radio set you want to be sure that it will give
the best results., You want to know that your set
will bring in “the stations so that you can enjoy
listening and be proud to call in your friends. You
want Amplification but above all you want Ampli-
fication without Distortion. Be sure to use ampli-
fyving transformers that increase the sound without
spoiling the quality.

The Acme A-2 Audio Amplifying Transformer is
the result of 5 years of research and experimenting.
It gives amplification without distortion to any
set. Whether you have a neutrodyne, super-
heterodyne, regenerative or reflex the-addition of
the Acme A-2 will make it better.

If you are not getting loud clear radio try Acme
Transformers and note the difference.

Each transformer is tested and carries a guar-
antee tag. If you want Amplification without
Distortion use Acme Transformers in the set you
build and insist on them in the set you buy. (That's
one of the big reasons why the Acmeflex Kit-set
gives such good results—it uses Acme Transformers).
Send for our 40-page booklet which explains how
to get the best results by proper amplification and
also contains a number of valuable wiring dia-
grams. It will help you build a set. Mail the

The Amplifying ) .
Transformer is coupon with 10 cents.

the Magnifyi
e agnifsing ACME APPARATUS COMPANY

Transformer and Radio Enginasrs and Manufacturers

Dept. C2, Cambridge, Mass.
Have the fun of making your own radio set

ACME APPARATUS COMPANY,
Dept. C2, Cambridge, Mass.
Gentlemen: I am enclosing 10 cents (U, S.
stamps or coin) for a cooy of your book, " Amph-
fication without Distortion."”
1

~ for amplificafion |sw . . B

ity . o State..,..... 3
- s . - /

¥

s
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From your dealer or‘
. post-paid direct

- ONTHS of exhaustive re- !
N search brings this remark-
| able Carborundum Crystal De-
1 tector Unit to the radio world.
A specially made, carefully
selected Carborundum Crystal,
set in a protective cartridge.
. | Permanently fixed to retain
its sensitivity indefinitely —it

e

will not burn out.
5 Sharpens the tuning—in-
5: | creases the selectivity of any

Ji) crystal or reflex set—and no
: booster battery is needed.

It gives results never before
attained by any other crystal
detector.

" Every Carborundum Crystal

“¢ ] Detector Unit is laboratory

g tested and is guaranteed for any
properly designed circuit. :

‘ Manufactured only by )

+* | THE CARBORUNDUM COMPANY |

] NIAGARA FALLS, N. Y. ‘
S i

3&1 50 Dtctor -

o
m||||mnmmmm||||||||

SUPERIOR COIL SERVICE
FOR

RADIO SET MANUFACTURERS

Coils developed to suit require-
ments. Deliveries as per agree-
ment. Quality at prices which
make our service profitable to
you regardless of your own
facilities. We specialize in coils
only—-that is why we can help
you. Write us.

FleweFRooucts(

107 W. Canton St. Boston Mass.

r.-

NEW VERNIER CONTROL POTENTIOMETER

Smooth—Positive—Noiseless

Clock spring pigtail connections

Vernier control all the way with but
one knob

One hole mounting

Binding post terminals

Complete with combination knob
and pointer

Any dealer can supply

200 ochms $2 In Canada— Carter Radio*Co: 5
400 chms Limited, Toronto

F

FA

AHNESTOCK CLIPS

the Perfect Radio Connect-
ors—are used by Manu-
facturers of Standard Sets
and Parts—and Makers of

Wet Batieries and exclusive on
Eveready Dry Batteries. Their
Sure Patented Grip is Recog-
nized Universally by Enthusias-
tic Users.

HNESTOCK ELECTRIC CO., - L. I. CITY

All apparatus advertised in this magazine has been tested and approved by PoruLAR RADIO LABORATORY
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Any Standard Socket is the Right |
One f True Blue Radio Tub /
Put five TRUE BLUE Radio Tubes in  that make them vastly superior to any N y
the finest Neutrodyne Radio Receiver, radic tube heretofore made. One of x| K
or put eight of these tubes in the cost- these is a filament that makes TRUE o~
liest Super-Hetrodyne. Then switch BLUE Tubes last two or three times as h 7
the tubes and try them in different long as any other tube. Therefore the L
sockets-—detector, radio, or audio. price of TRUE BLUE Tubes —§6—is an -
The reception will be equally per- ?con&my ,bt.o say nothing of the new o
fect, regardless of position of tubes— J0¥ they bnng. AN
crystal clear tone, ful] atrl:ld u{)dxstorted. TRUE BLUE Radio Tubes are backed a\
Any standard socket is the right socket o the finest and most modern radio " &
for any TRUE BLUE Tube. tube laboratory in America and each Y
TRUE BLUE Radio Tubes are not an  tube has with it a certificate which is a M
imitation of any other radio tube. GUARANTEE in writing of perfect
TRUE BLUE Radio Tubes have features  service, & 1 4
N
STOP SWITCHING. Your dealer can get TRUE BLUES [N
MANUFACTURED BY 2
N A BRIGHTSON LABORATORIES, Inc. 4
b o GEORGE E. BRIGHTSON, Prestdent {Founder of Sonora Phonograph GCo.) -
R 4 Northwest corner Waldorf-Astoria Hotel, 16 West 34th St., New York, N. Y.
N Some Jobber Territory Still Open. N
Iy ')
Py (]
# L3

All apparatus advertised in this magaéine has been tested and approved by PoPULAR RADIO LABORATORY
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Grand $4.75

TRUST YOUR EYES AND EARS TO
LEARN THE MERITS OF A HEADSET.

Then you'll appreciate the appear-
ance and craftsmanship, and the
clear, rich, mellow tone of the po}g
lar I)nced Camco Headsets.

AUDIO TRANSFORMERS

Choice of

28 Set Manufacturers
Ratio 31-2to 1 and 6 to 1. Fits all hook-ups.

For consistently smooth performance use
Dongan Audio Transformers. At all good
dealers or supplied direct from factory,
Special proposition to manufacturers,
mounted or unmounted type.

Greatly increased manufacturing facilities
insure prompt deliveries to manufacturers

should know what real enjoyment
either one will bring you. Ask any
user, your dealer or write for folder

‘ ‘ " and jobbers.
RA["U As YOU I_'KE IT Dongan Electric Manufacturing Co.’
2988 Franklin St. Detroit, Mich.
Camceo Grand: Cases, highly polished alumi-

i Dot ahoare: iximer el Boes: Transformers of Merit for 15 Years
special alloy; Core Heads, Form:ca, Dia-
hragms, silicon ateel; Wire, copper enamel
insulation: Tcrmmals, inside; 5, brown
Bakelite; Rcswtancc about 2, 200 ohms D.C.;
Turns, 5000 per cml 20000 per set; Impc-
dance, about 23,000 ohms at 1,000 cycles;
Cords black mercerized cotton, 5 feer long;
Hcadbands ldjuntabl “r wire covered with
brown Kid leath er; e:g‘:t. complete with

The LARGEST RADIO STORES in AMERICA

'\Ho oleups/
Al the latest and
best Hits inour now

headband and cord, 104 ounces.

Compare Camco Grand and Camco
Cannon-Ball Headsets. ‘Then choose
the one you like best. Both are sold
on a MONEY-BACK GUARAN-
TEE.

O other Radio Catalog includes
uuchnoom temcﬂment of the
best and [atest Knock - Down
Kits, Parts and Acceuonec You need
this book == Write for your FREE copy today!

We Save You Money!

Our business is to buy up manufacturers’
government surplus stocks, jobber and
dca]er bankrupt stocks—but only brand-new,
fully guaranteed, nationally advertised appa-
ratus, Our enormous buying power permits
us to pay spot cash and get rock-bottom

—even way below manufacturer’s costs, %hll s
why our catalog is crammed with thousands of
wonderful Radio Ba

Cannon-Ball $3.50

DEALERS: Ask your jobber about Camco
products or write for complete details.

CANNON & MILLER CO., Inc.
SPRINGWATER, N. Y.

rgains.

o A A T L T T I TITT

TIIIIII | 509 So. State St., CHICAGO, ILL.

All apparatus advertised in this magazine has been lested and approved by PoOPULAR Rapio LABORATORY
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There’s more life 1n
EVERI].:!VTI{:I?S%:YDA¥QI:’,?\IEJ,E,S@T, EVel'eady Batteries

for real radio en‘i,oyment, tune in the )
eyeealy Cmoup-= [Braadcast throush Buy Eveready “B” Batteries and you get
WEAF NewYork  WFI  Dhiladelphia electricity in its surest, safest and most com-
WIAR FProvidenco WCAE Pittsburgh pact form. They reduce your operating ex-
- WGR  DBuffale 4 pense. New developments in the Union
i CGarbide and Carbon Research Laboratories,
Inc.,, have been converted into new manu-
facturing processes in the Eveready factories.
Good as they always have been, Eveready
“B” Batteries are much better today.

The Evercady achievement of giving you
more hours of “B” Battery service for less
money has cut the cost of running receivers
in half, and in some cases to a third.

There is an Eveready Radio Battery for
every radio use,

Monufactired and guaranteed by
NATIONAL CARBON COMPANY, Iwc.
Headquarters for Radio Bettery Information
New York San Francisco
Canadian Nationa! Carbon Co., Limited, Toronto, Ontarlo

eVEREADY

» | Radio Batteries
Dry Ceit | RS ~they last longer
Battery : t :

¥
3

Vertical
for keavy
duty
Price

h] ‘\‘
Tl
W\

‘No. 771.\
4 a-volt |
IICII i
Battery '
im proves
quality,
:m’“ llBll
Batteries

1 l"nceDch

All apparatus advertised in-this magazine has been lested and approved by POPULAR RADIO LABORATORY
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Sll  of xpﬁ § ing.,' **the improvement
this discovery can make inyour radio set

IN THE electrical laboratory of a

leading engineering university, a test
has just been made which reveals some
striking facts about sockets.’

Out of 13 différent makes of sockets,
12 showed losses higher than a good
low loss condenser. Of these 13, only
one—Na-Ald Sockets—showed losses
lower than a good low loss condenser.

This. means that many sockets are
of such poor dielectric or insulating
material that they nullify the efficiency
of a good condenser. Na-Ald Sockets
(of genuine Bakelite Alden-processed)
have the qualities that enable a con-
denser to function efficiently.

The laboratory test also showed that
f Na-Ald Sockets have the lowest ca-
pacity of eny socket.  This is particu-
larly important for short wave length
reception.

Also most important is the *“Clean-
easy”’ feature of Na-Ald DeLuxe
Sockets. You simply turn the tubes
several .times and the tube terminals
become bright and clean. The side-
scraping contact (not merely side pres-
sure) removes the film of corrosion that
hinders the delicate minute current;
this corrosion 3o often is the cause of
disturbing noises in your set,

Use Na-Ald Sockets not only in the
set you build but also install them in

—

— =
e

. BLANDIN
k Tw?u
N/
Super Radio Cabinet

Panel at top 7 x 26—104” deep, back of panel.
Built-in spruce horn. Compartments for com-
plete dry cell set. Door in back. Built of
| mahogany—piano finish. Same quality and

equipment as

Blandin Triple *“A’ De Luxe Series
Alse new De Luxe sizes, 7 x 18-77: 7 x 24.714"; 7 x
26-7147; 7 x 30-8”: B x 36-8” and 8 x 40-8". Write
for illustrated price list.

Jobbers and dealers; write for discounts . _

BLANDIN PHONOGRAPH COMPANY, INC.
| 150016thSt. s+ 11 RACINE, WIS,

-

HERCULES

the set you buy, if not already adopted
by the manufacturer. Sockets for all
tubes. DeLuxe 75c; others 35c, 50c,
75c.

Send for free booklet and

story of laboratory test.

MAIL coupon for full particulars of the
laboratory test; also free booklet
“What to Build,” giving tested, selected
circuits.

ALDEN MANUFACTURING COMPANY
Also manwfacturer of the famous Na-Ald Dials
Dept. C4, Willow St., Springfield, Mass.

Aerial
Mast

_ 20 Ft. Mast $10
el P58 e T 0 LF 40 Ft. Mast $28
Vi ke RN 60 Ft. Mast $45

All steel con- -

l ‘l}tlruction: Comci Write for

ete with guy wires an iteratur

ast-head pulley. We Li ::‘ =
pay freight.

FREE

S. W.HULL & CO., Dept. B-4 Blaeprint
2048 E. 7th St. Cleveland, O.

Use
A

Jewell

ALDEN MANUFACTURING CO.
Dept. C4, Willow St., Springfield, Mass.

Please send me free booklet, ‘““What to Build'’ and
details of laboratory test.

for testing your
“B™ Batteries.

g Ask your dealer or
write for our 15-A radio
instrument catalog.

Order from Dealer

Jewell Electrical Instrument Co.
1650 Walnut St. - Chicago

All apparatus advertised in this magazine has been lested and approved by POPULAR RaADIO LABORATORY
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*“The Perfect Broadcast Receiver*’

A N—evlv*Superilor Broadcast Receiver

Simpi’ef—.L__ong Range—Highest Quality $ 00
h}q’n-*Radiating — Non Regenerative 6 O
Two Stages Tuned Radio Frequency-Detector

and Three Stages of Audio
Frequency Amplification COMPLETELY

CONSTRUCTED

Without Accessories

PLIODYNE 6
Front View Showing Simplicity
of Control

PLIODYNE 6
Interior View Showing Compact
and Efficlent Design

Sold Direct

: y From

gl e, i S, Manufacturer
: To Consumer

Only

Sent C. O. D. Subject to Examination

OUR GUARANTEE °

—r

We guarantee every Golden-Leutz “Pliodyne 6” to be the finest broad-
cast receiver that can he manufactured using 6 tubes or less and to be
satisfactory to you in every way and to reach you in perfect condition.
You take no risk whatever in sending us your order for unless you

are completely satisfied with the receiver and with your saving you
may return the receiver to us and we will refund your money.

GOLDEN-LEUTZ, Inc.
476 BROADWAY NEW YORK, N.Y.

Licensed under Farrand Agreement and Hogan Patent No. 1,014,002

§

All apparatus advertised in this magazine has been lested and approved by PoruLAR Rabpio LABORAT;RY.-
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; 't: 3} V. 1741
LowLoss | " V.

‘Tuner 5

Install a Radjo Low Loss Tuner in your old
tube set and you will Increase its EFFI-
CIENCY and SELECTIVITY to a surpris-
ing degree. Wound by the Lorenz type
of winding. Single, Double or $5 00
Three Circult Tuner, PRICE .

RADJO
CAnti‘.ty
apaei
Jalcoks &
Switches

Minimum of electrical capacity, wip-
ing contact rugged an compact.
The Radjo is one-third the size of
other jacks and fits any standard plug.

It assures mini- 70C to 90(:

mum resistance.

RADJO

LowLoss | 4
Radio ||
Frequency| “Na..#
Transformer g

No dielectric absorption losses. ‘Minimum
distributed capacity gives increased clarity,
volume and selectivity. For use in Tuncd Radlo
Frequency, Neutrodyne and Reflex $l 50
circulits. 4

You owe it to yoursell oand wyour el to learn

FREE‘ about Radjo Low Losv Producis. Send today
* for dnteresting Literature.  Ii's free.

Dealers and Distributers Wanted—
Write for Proposition

ELECTRIC CITY NOVELTY &
MFG. COMPANY

Licensed Manufacfurers Schenectady, N, Y,

.,,‘
500)
o

T

7

o

=

Tt

ONE HOLE MOUNT

RHEOSTATS

1—Easiest to mount.
2—No back panel fussing.
3—Perfect contact always.
4—GCGenuine bakelite throughout.
5~Contact slider and shaft made in
one piece.

At all dealers
DeJUR PRODUCTS CO.

Broome and Lafayette Sta. New York

R A T

8 Lo s A

At

£

-

Y Ao h ek X

Qo LENA ST e

Large and most complete stock of Quality
Radio merchandise at standard prices. Com-
plete sets and standard parts of reliable makes.
There’s sixty-five years of uninterrupted serv-
ice back of the “House that Satisfies.” Reli-
able Radio merchandise is the only kind that's
worth while. You can be certain of reliable,
complete satisfaction and prompt delivery if
it comes from Andrae.
Send for ecatalog

JULIUS ANDRAE & SONS CO.
127 Michigan St. Milwaukee, Wis.

ANDRAE'

n Businesrs
Since i860

VACUUM TUBES
REPAIRED

WD-11, WD-12, $2‘00

UV-201A, UV-199,
And others for

Quick service,

All tubes repaired by us
guaranteed to work as good as new.

Send your dead tubes. All you pay is
$2.00 plus Postage to Postman.

THOMAS BROWN CO.
51 I-SI_Q Orange St., Newark, N. J,

All apparatus adveriised in (his magazine has been tested and approved by PoruLArR RADIO LaporaTORY
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HE original low loss conden-
ser was introduced in 1915 by

the General Radio Company.
This instrument heralded an era of

rapid advancement in the science of
radio.

Today the design and performance
of the General Radio Type 247 Con-
densers merit their distinction as the
standards of excellence.

Eight different models are now
available for various radio require-
ments. All of these models incorpor-
ate the following features, which con-
tribute to lower losses and greater
efficiency:

Low resistance losses, because of soldered
plates,

Straight line plates, which give a uniform
wave-length variation.

Cambrid ge,

ENERAL RADIO C0

Mass.

& GENERALRADIO N

L i f.l t

915

Plates always in perfect alignment, being
individually straightened before assembly
in a jig., and firmly soldered while in
position.

Rotor plates counterbalanced to permit
greater precision of adjustment,

Mechanically rugged design, which insures
faithful performance over long periods
of usec.

Tight and smooth running spring bearings,
adjusted to comnpensate for wear.

Popular prices, made possible by large.:
scale production and efficient methods.

Ask your dealer or write for instructive
folder "'Quality Condensers,” containing
complete information on all 8 models of
General Radio Condensers.

The red cartons with the
General Radio label
are your unfailing

assurance of satis-
faction. /"' TN
| GemLaa RADIC G

péﬁ‘;

Cambridge. Mas.
N vt 7

H TYPE 247w (el
PANEL MOUNTING

VARIABLE AIR CONDENSER
v s 16 Ty

=)

Ionce
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RECEIY:
RILTMORE MASTER

M&del Ts.
A $150.00 Receiver Selling For Only $68.00

Fine in appearance. workmanship. materials and

Here is as fine a five-tube receiver as was ever made.
results,

The circuit is the Biltmore improved Radio frequency type. All materials are the finest which it is
possible to obtain. The variable condensers and R. F. Transformers are low loss especially designed.
The cabinet is heavy mahogany hand rubbed. The panel is mahogany and all metal parts are highly
nicke] plated.

The results match the appearance of the Receiver.
perfect tone have made for the Blltmore a host of highly enthusiastic owners.

[ts extreme sensitiveness, matchless selectivity and

“*Absolutely the best

Receiver which can be had at any price” is an example of the hundreds of testimonial letters in our files.
Model T 5 Price............ $58.00

FOR SALE BY ALL THE BETTER RADIO DEALERS
Write for descriptive literalure Dept. B

‘The Bilkmore R‘adio (bmpany

BOSTON 30 MASS.

New Long Distance Crystal

Gives Remarkable Results

A recent invention in crystals is amazing Reflex
and Crystal St ownzrs everywhere. It is stated
that this marvolous Crystal Detector gets distant
stations loud and claar and there is no disagree-
ablz “hunting” for spots because the entire sur-
fac> is s»nsitive. Many are finding it far sup-rior
for Roflnx work and claim it the list word in
mount>d synthetic crystals.

A Trial Costs You Nothing

In ord>r to introducz his invention, the owner,
Mr. Hick, offers you two $1.00 Crystal Detectors
for the prle° of one. Sell one, and put the other
on your own set without cost to you. Just send
nume and address to Chas. M. Hick, Dept. 10,
1018 So. Wabash Ave., Chicago. Pay Postman:
$1.00 (plus postage). Unless you are absolutely
s'a.t-sﬁeg write Mr. Hick and money will be cheer-
fully refunded.

 AMBASSADOR

'Low Loss Products

il

‘w

Master Tuning Coil
Perfectly Balanced Hesd Phone
Low Loss Condenser

High de, standard radie prodects

= that will Inctaang. the tﬂ‘clencg of any

let and add to the entisfaction of the

mbasaador Loas Products have long

beentllc choiee of particular fans, Ses them—
compare thon, and You will choose them too.

At all good dealers.
f circuits tn
Which Ambasssgor Eroduria can b uted.
AMBASSADOR SALES COMPANY

108 Greenwich St, New York
328 W, Madisen St., Chicage

—
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The Accepted Standard

‘DUPLEX Standard Condensers
(SeriesFR)have attained a generally
recognized supremacy. They are

especially designed to conform
to Burcau of Standards specifications for
lowest losses and best electrical character-
istics. Bearings are brass on bronze,
with automatic rake-up at both ends.

Four heavy metal posts further insure perfect
alignment. Plain and vernicr models both
D u l Ex are unconditionally guarantced to give ab- |
solute satisfaction ‘

1 : 7 :
A DUPLEX KIT of Matched Condensers
Affords Uniform Dial Settings D) (@) |

Thediscriminating parts buyer will appreciate this latest DUPLEX innovation!
Matched Condensers—packed three in a kit—specially tested and guaranteed!
Uniferm dial readings and simplificd logging are possible only with DUPLEX  Matched
Condensers in tuncd Radio frequency, Neutrodyne, and similar circuits. Don't just buy
three condensers—insist on DUPLEX Matched Kits!  Instructive literature sent on request.

Duplex Condenser & Radio Corp., 50 Fatbosh Avenue Extension, Brooklyn, N.Y.

Best At The Price

‘DUPLEX Junior Condensers (Series DR) will give
you the same satisfactory service that you get from
other, higher-priced condensers. True, they are
not quite so Anc an instrument as is the DUPLEX
Standard—but they are betcer than any other con-
densers at the same price. “DUPLEX Junior Con-
densers, plain or vernier models, are particularly
suitable forwse in portable.scts as they are ex-
tremely small and are light in weighr.

b L2 T F g i

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Tune by Sight

65

Designed by R.
E. Lacault, E. E.,
AMIRE., in-
ventor of the fa-
mous  Ultradyne
circuit. This mon-
ogram scai (R, E.
L.} is your assur-
ance of Lacault
design.

§9.50

Made by the
Hammarlund
Mfg. Co., your
assuranee of qual-
ity and dependa-
bility — produced
solely for the
Phenix Radio
Corp. At your
dealer; otherwise
send purchase
E;iec angd you will

supplicd post-
paid.

Tune your favorite
stations once, mark
them on the Ultra-
Vernier, then forget
wavelengths. Tedious
tuning, blind fumbling
and guessing are over
for all time.

Now it's possible to
pick your entertain-
ment from the radio
program and turn the
dial instantly, accu-
rately, to your station
and know your receiver
1s tuned with infinite
precision.

The silvered Ultra-
Vernier dial mounts
fast to panel. Single
control 20-1 ratio op-
erates vernier for hair-
splitting  adjustment
and governs station in-
dicator. Replace your
old dials with Ultra-
Verniers. You've
never known such tun-
ing ease.

Write for descriptive folder

ULTRA-VERRIER

TUNING CONTROL

PHENIX RADIO CORPORATION

7-9 BEEKMAN STREET

The Best tn Radio Equipment

NEW YORK CITY

‘from us. Price $16.5 S Send $2.00 as good faith

P KORACH

Tuned Loop

Tuning Feature
Directional
Can Be Logged

Collapsible

I*atent
Applied
For g

TR TN

APPROVED!

Recommended and used on the
famous COCKADAY 8-Tube
SUPERHETERODYNE REFLEX

Laurence M. Cockaday. in the January issue of PopuLan
RAbIo, recommends the famous KORACH TUNL‘.D LOOP
on his “Ceckaday 8-Tube Superheterodyne Reflex.” Mr.
Cockaday and his associntes are loud in their praises of this
marvelous instrument. You too, will find it far superior to
anything vet offered. Operates successfully on all sets de-
signed for loop reception.

Brings in London, Paris, Madrid
During Transcontinental Tests

The Editorial on page four of Feb. Porurar Rapio tells
how Cockaday, using the Koraech Loop, logzed the following
Foreign Stations: 2BD. Aderdeen, Scotland; 5NO, Newcastle,
Eng.;: 2PY, Plvmouth, Eng.; ESI’, Paris, France; 2LO,
London, Eng.; PTT, Madrid, Spam WIA2, Porto Rico and
CYC. Mexico City.

Pasitively the last word in Joop construction. Exclusive fea-
tures give you selectivity and distance unheard of before with
loop aerials. Also used with remarkable results on the Pressley
Superhcterodyne, If your dealer eannot supply you, order direct

" tame =

eposit with your
order, balance C.0.I). Parcel Post. Satisfaction guaranteed.

KORACH RADIO COMPANY
309 So. LaSalle St. Dept. 10 Chicago, 1.
Full Particulars on Request

Dealers and Jobbers: Write at once for attractive discounts.

||||||||||||||||||H""i||||||||||||'|||||||“”|U|ﬂ|“””N]lllil“ﬂ””||l||im"l||||||||“mlimmml||||ﬂ|mi||||||||m|l|||"—_|”|| I
(jﬁe q'rﬂmc CO FERBEND

the Air \
Ahovaystooksor thialrade

Mark. It -
Add a2 TFerbend Wave fis wpainst’ misloadins
Trap to your Radio Set

imitetions and those wio
hurnzpl or the registered

and “Police’” your recep- 57t gg;fm pafand
tion. Regulate traffic. o FERBEND, dum’ta
Guurante to tune out

any interfering station. g
L Widely imitated but never
equalled. The original and I
only successful WAVE TRAP. Now il
inits third year. Sent Postpaid upon jliitaF
receipt of $8.50 or C. 0. D. plus
postage. Send for Free Booklet.

FERBEND FLECTRIC CO.
21 E. So. Water St. Chicago

All appamtus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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-YOU tour the world in a night with your MELCO
Supreme---a five tube tuned radio frequency
Receiver with a unique low-loss Amsco chassis.

Tuned by inductance---not capacitance—it is without
parallel for purity and precision of reception. Write for
literature.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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When You Hear It Then You Will Be Convinced

POSITIVELY THE LAST WORD IN SPEAKER CONSTRUCTION

All metallic sounds. wooden sounds, vibrating horn sounds have been eliminated in the Echo Speaker.
One of the features that make for clear reception and volume is the distanee from the unit to the out-let of the Speaker. The Echo Speaker has
a distance of 21 inches from the unit to the out-let and still is only 1234 inches in height. It is molded from compositions which after long
experimentation bave proven best for Radio reception.  Qur unit which was designed eapecially for the Echo Speaker is made to stand any set
and needs No extra batteries.

We Welcome Your Comparison fer Tont¢ Qualities With Any Speaker Regardiess of Price

GUARANTEED TRIAL OFFER

We will send this speaker on 10 days® trial.  Simply send $2.00 as 2 good faith deposit with your order. Balance SIS.SP to be paid whben
Speaker arrives. ‘Try it for 10 days. 1f you are not perfectly satisfied. return and we will refund your $17.50, Our offer is guarantced, We
stand back of it . :
i Handsomely finished in Brown Mahogany or Polychrome. State which you desire.

Price, $17.50. West of Rockies, $18.50.
Dealers and jobbers who are rated, sample will be sent on memo invoice for inspection.

Full particulars and circulars on request.

ECHO RADIO COMPANY

2612.14 IRVING PARK BLVD. Dept. 7 CHICAGO, ILL.

Increase your Range

From 15 to 100 per cent

You can, with your present cquipment, by using SPRINGFIELD 15-
STRAND BRAIDED ANTENNA.

Most wonderful wire for] indoor loops. Its extra large surface—twice
that of ordinary wire—enables you to'get greater distance and clearncss.
125 feet in your attic, in strands 3 feet apart, gives better results than
150 feet of ordinary wire outdoors.  Write for free booklet.

At dealers-—or send us $2.50 for 100 feet.

Springnietd Ordinary I»ealers and Johbers—write for pelces and terma,
Braided Wire - Antenna Wire SPRINGFIELD WIRE .& TINSEL CO.
O % 67B Taylor St. Springheld, Mass.
o’ New York Office: 51 E. 42nd Street
Abo Inch
About, 14 inch T 1 e Tel. Vanderbilt. 5090
fewﬁne ference

Sprindfield 16 Strand Braided Anterna

PERSIL RADIO SERVICE WM éer orry

COCKADAY’S LATEST! 8-TUBE SUPERHETERODYNE REFLEX

1 G. 1. .0005 Condenser (Isolantite}. ............ $5.50 1 Amsco Rheostat—2 Ohms. . ... ... ....000s24-2 T §1.35
1 G. 1. 001 Condenser (Isolantite)...... . 1 Amsco Potentiometer—400 Ohma.. .. ... 1.50
1 Set Haynes-Griffin Transformess. . . 2 Daven Resisto-Coupler Mountings. .. ... 2.50
1 Prechsion Autodyne Coupler.. ... 1 Daven Grid Leak Mountin®. . . . . .cvvvv ey i niennverunns 35
1 KarasHarmonik A. F. Trans. ... & Daven Resistors—.5 Megohms, 5 Megohms, .005 Meg., and .25 Meg, 3.350
1 Amplex Grid-Denser 0005, . . 7 N. Y. Mica Condensers: .0001 Mid., .008 Mfd., .00025 with clips. 4_15
1 Benjamin Cle-ra-tone.Socket, ... ..... papd baye se 85§ anaat v 100 1 Duratran R.F. Transformer. . .. ...... iaes S 5@ Bk 3 —— 4.00
7 Federal Sockets No. 16 (§1.20each). . . ..... oo ivavrnnnnesos 8.40 1 Walbert "A"' Battery Switch., ., ...... I ——— S50
1 Pacent D.C. Jack: 1 Pacent 8. C. Jack.. .. ... ....ccuvvin e 1,10 7 Eby Bintliog Rost®bdis oo @i e -« iamy: &b sk 50 5 od b b % 1.40
2 Naald d-inch Dias. . ..........0.n- e — IBEBA S il e 1.50 1 Sub-panel, bakelite 1* x.9°. bus bar, brackets....... . 15

KIT OF ALL ABROVE PARTS. (Blue Prints, Baseboard, Engraved Panel, $4.35 Extrn)“574.95

WIRED IN BEAUTIFUL MAHOGANY HAND FINISHED CABINET $989,00

5-TUBE COCRKADAY, 4-CIRCUIT TUNER 1’arts, exactly as specifhied by Mr, Cockaday, including Bus
The Wo'ﬂdcr Set Kl Bar, Baseboard, Blue Prints, Drilled and engraved pane) $67.00

I N NU INET, ONLY $85.00
Tn February's ] [k P R as mentioned N magazine, Ircluding Blue-
Popular Radio Cralg 4"TUbe Reﬂex Klt A TS prints, panel. bus bar. and hasehoalﬁi. only $47'50
. 1 ; L ) ED $74.560 :
- Delivered free an U. 5 Canada aad §% to order.  One-third must accompany all orders. _Tnaured It yoit Wwish.

Shant vour questions and troubles to us. No charge tor advice. OMIT radio experts are at Your service.

Catalogue?

All apparatus advertised in this mapazine has hecn tesied and approved by POPULAR RADIO LABORATORY
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Supereflex Means

MORE POWER PER TUBE

Erla Supereflex makes tubes do
triple duty. One tube actually
does the work of three that
would be needed otherwise.
Three tubes do the work of five,
unquestionably! That is why
simple, compact, inexpensive
Erla Supereflex receivers equal
or surpass the performance of
costliest, temperamental multi-
stage radio sets.

More power, tube for tube, is
basic in Erla Supereflex. Noth-
ing else can “‘make up for it.”
Greater power in Erla Supere-
flex just simply means finer
radio, which you can afford.

For you yourself can confi-
dently build these matchless
Erla circuits with Erla Supere-

flex CIR-KIT.

CIR-KIT is a complete array
of Erla Scientific Precision Ap-
paratus, especially created to
make Supereflex possible. C/R-
KIT provides clear, simple in-
structions for perfect assembly.
Blueprints are full size. The
panel is pre-drilled for you. The
baseboard is marked to locate
every unit accurately. The fa-
mous ErlaSolderlessConnectors

. do away with soldering entirely.

With screwdriver, pliers and
CIR-KIT you are sure of a set
that will make you proud, both
for appearance and perform-
ance. The cost is very moderate.
Yet the range, volume, selec-
tivity AND TONE PURITY
are rarely equaled at any price,
because Supereflex does give
you more power, tube for tube.

Electrical Research Laboratories
Department R 2500 Cottage Grove Avenue, Chicago

C/IRKIT

All apparatus advertised in this magazine has been lested and approved- by POPULAR Rapio-LABORATORY
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ONE hand on ONE dial
for Yuning in/

ITH a Magnavox
Set, you are free
to give your whole at-
tention to the variety
of the available pro-
grams and the exquisite fone in which

they can be heard.

TRF—SO—[As illustrated] is a 5-tube tuned radio frequency
circuit in carved mahogany cabinet with buile-in Magnavox
Reproducer . $150.
TRF-5—in smal]er cabmet' including M4 R.epﬂ;iucer
125,

Magnavox Products, Sets, Reproducers and

Tubes, are carried in stock by Registered

Magnavox Dealers. Booklet on request.

THE MAGNAVOX COMPANY

OAKLAND, CALIFORNIA
NEW YORK: 350 W, 31st. St. CHICAGO: 162 N. State St.

Canadian Distributors: Perkins Electric Limited, Montreal

B B

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, ends of top spleined to prevent
warping.

Panel size Depth Price
7x14 10 $3.00
7x18 10 3.25
7x21 10 3.50
Tx24 10 3.75
7x26 10 4.50
7x27 9 5.00
7x28 10 6.00

Mail and express prepaid East of the
M:ssissippi River.
We also make” Radio Desks and Tables.

Send for free catalogue.

THE SOUTHERN TOY COMPANY,Inc.”

Hickory, N. C.
BINDING POSTS
They Don’t

Lose

Their Heads

Dept. P.

Twenty-five
" Different
Engraved Tops .

-
1] .

H.H, EBY MFG. CO.
. Philadelphia

All apparaius adveriised in this magazine has been tesied and approved by POPULAR RADIO LABORATORY
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aynes-Griffin

RADIO SERVICE, Inc. 41 West 43rd St., N. Y. City

MAIL ORDER DEPARTMENTS 111 So. Clark St.,
Chicago

250N W. 31{9tl}( St.,
Complete Parts for the New
Cockaday Super-Heterodyne Reflex

New and Spe-
cial Apparatus
Specified byMr.
Cockaday

Haynes-Griffin sells the identical parts used
and specified by Mr. Cockaday for his re-
markable new Super-Heterodyne in January
“Popular Radio.” There will be no changes
or substitutions of any kind.

Haynes-Griffin Mail Order Service will give
you immediate delivery on any of the items
specified by Mr. Cockaday for his new. set.
Order what you need from the list below,

Parts Specified by Mr. Cockaday

Essential for best results with the
new €Cockaday “Super”. The
Korach Loop is uni-directional,
assuring the highest degree of
selectivity. Tapped to permit
variations in selectivity and tun-

1 General Instrument .001
Isolantite Condenser....,..,

1 General Instrument 0005
Isolantite Condenser........ 550

1 Precision Autodyne Coupler 3.50

1 Set of 4 Matched Haynes-
Griffin Intermediate
Transformers .................. 2000

2 Daven .25 Resistance.......ea, 50

1 005 Daven Resistance..........1.00

2 .5 Daven Resistance.........

15 meg Daven Resistance ......

4.006 N.Y. Coil Condenser...ea, .

1 .00025G N.Y. Coil Condenser.. .

2 .,0001 N.Y. Coil Condenser..ea.

1 Benjamin Standard Socket...1.00

1 Amplex 0005 Gridenser ......... 1.25

1 Pacent Double Circuit Jack... .60

1 Pacent Single Circuit Jack.....

1 Walbert Filament Switch.....

1"Dubilier Duratran................. 4.00
1 Karas Audio Transformer .. 7.00
2 Daven Resistance Couplers

i o RS — ea. 150
1 Daven Single Mount ............ .40
2 Naald 4 inch Dials .......... ea. ,75
7 Federal No. 16 Sockets ._ea. 120
1 Amsco 400 ohm Potentio-

meter........... ... cererienn..1.50
1 Amsco 2 ohm Rheostat.........1.35
1 Bakelite Panel 7 x 24 in.

drilled and engraved.........6.00
1 SPcclal Cabinet 7 x 24 ..... ...10.00
19%4 x 2234 in. baseboard ........ .75
7 Eby Engraved binding posts
BT R———— O ||
Set of Popular Radio Blue-
......... 110
1 x9 in. Hard Rubber strip

................................

All of the above parts suppled for $93.10

Haynes-Griffin Matched
Intermediate Transformers

One In-put. Transformer and three Intermediate Transformers
(New Type) exactly as specified by Mr. Cockaday. Every set
tested and matched for resonant frequency.
Designed by A, J. Haynes and manufactured by Haynes-Griffin
Radio Service, Inc.

$20.00 set of four

DEALERS: For name of distributor nearest you write to
Tested Radio Products, Inc., 244 W. 49th St,, New York City

e

HAYNES-GRIFFIN RADIO SERVICE, Inc.
250 West 49th St., New York Cit\: e 111 So. Clark St., Chicago

Sold only in matched sets
of four

All apparatus advertised in this magazine has been tested and approved by PoruLar RADIO LABORATORY
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The Panels That
Produce Results

A superior panel will increase the
efficiency of your reception through
reducing surface leakage. You can
be certain of this if your set is
built with

~ FLEcTRASOTE

TRAADE MARK

I_Tr:D L4 N L S fogfzfc;?oI‘;{elféostat

The old'story of big demand and quantity pro-
duction making for price reduction has worked
out for the Marshall-stat, the ideal radio rheo-
stat. Its new price is $1.50 now,

For your money you get the smoothest accu-
rate adjustment rheostat on the market. It gives.
vernier precision throughout its entire range
from 100 to 0.2 ohms. Yet there is only one ad-
justment to make—only one dial to turn.

In addition, it is compact (illustration above
full size), requires only one hole in panel, and can
be used with any tube or combination of tubes.

You can't go wrong with the Marshall-stat.

MARSHALL ELECTRIC CO.,,
3237 Locust Boul. St. Louis, Mo.

Get the Marshal-stat at ’

ex: : dio dealers everywhere. {Marshall-stat )
These beautifully finished panels R e : ’
will neither warp nor change color. literature.

They arc scientifically con-
structed to reduce surface leakage
to a minimum, hence assure in-
creased efficiency of the set.
One of the famous ‘‘sote” prod-

"KEYSTONE )

| RADIO LIGHTNING

5 ucts introduced by The Pantasote ARR E ’ I ‘ R s

Company, Inc., Electrasote Radio b Mt - . 2

Panels are sold strictly on their Get the Keystone Low Lows Lightoing Arreuter in-

it oe— il mow i th 2 f) anl ing

merits—yet are atorms Ret severe. Your met and Sour home suST Db

protected to comply with tire laws.  Get the zrentest

- protection and aatisraction—use _the ¥enuine Balkelite

! P d Keyston>.  Approved by Fire Underwriters. E 1835

Ower rlce The Keystone is the only Low Losa Arreater and

forms perfect insulation between aerial and ground

Get ont today. Sold by ull deslers

than other standard panels
Make your Set an ‘“‘Electrasote ! o ELECTR'C SERVICE
Panel Set”’—and get results! SUPPLIES CO.

On sale at good Radio Dealers 3 12k 'and Cambria Sta.
-’ : NEW YORK
M. M. FLERON & SON, Inc. RN

InC - - !
Sole Sales Agents Complete n Canada Monadnock Bldg

Trenton, New Jersey

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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DE FOREST
Leads again
Another jump ahead!
Just out— First in 1925

E FOREST'S greatest triumph.
D A truly remarkable advance
in case of operation — beauty of
tone - selectivity — distance range.
It uses tube detector instead of
crystal,

You should see and test this in-
strument before you buy any ser.
Its refinements and improvements
are 100 many to tell here.

Ask your nearest De Forest
dealer to bring it to your home
and show you how simply and
perfectly it operates. It will be hard
for you to let him take it away.

Price range, $125 to $200

THE NEW

DE FOREST D17

REG.U.S. PAT. OFF.
De Forest Radio Company, Jersey City, N. J.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Howe Radio Receiver

$l75

DO you know that you can listen to
: every radio broadcasting station
in and around your city with a Howe
Radio Receiver costing only $1.75?7
Thousands of folks—young and old
~all overthe countryare having many
hours of solid enjoyment listening to
the wonderful and varied programs~
music, talks, sportand churchservices.

The Howe Radio Receiver is not a toy
but a very sensitive, practical, radio
set made of the best materials and fur-
nished in a strong, steel case finished
in a beautiful dark olive antique
verde. It is fool and trouble proof.
No Batteries to Buy. Guaranteed you
can hear any broadcasting stations
within 25 miles. One or more persons
can ““listen in’’ at the same time.

For perfectlocalreception use a Howe
Radio Receiver crystal set.
For Sale by All Dealers
Howe Auto Products Co.
Radio Division
Chicago, Illinois

]

Minnesota Man Claims 2-Tube
Reception Record with

Lopez Low-Loss Tuner

“Edward C. Connelly
of Breckenridge, Minn.,
claims the greatest re-
ception record in the
Northwest during In-
ternational Radio week
with atwo-tubeset. His
reception record is as
follows: Madrid, Aber-
| deen, Birmingham, Ly-
ons, Newcastle, Rome
and stations in Porto
Rico and Mexico City.
Mr. Connelly assem-
bled the set himself.”
(Reprint from Minreapolis Tribune.)

Az he used dry cell tubes, which give about
759%, of the signal strength secured with 6 volt
tubes, he attributes his record to the .

LOPEZ LOW-LOSS TUNER

No short-circuited turns

5 '_r.ﬂ.'\"
Tpu-"!'.- o, e
*'I-

aR be

-3,

Exceptionally well made
Rigid Inspection Rugged .
Minimum insulation Super Selectivity

Broadcast Type, 200 to 600 meters
Regular Amateur, 40 to 205 meters

Circuit ‘diagram. ponel drilling tem-
plote and instruciions with eack tuner

PRICE $10 each (At your dealers or sent direct, postpaid)

A. C. LOPEZ & CO.
334 Fifth Avenue Dept. P-3 New York City

“POLY PLUG

With Polyplug you get
maximum clearness
from your set, because
you can’t mistake the
positive pole. The
positive poleis plainly
marked on the sleeve
contact,
Polyplug has no
screws to tighten—
no need to take plug
apart. Wires are
croassed under the ten.
sion slot — exclusive
Polyplug feature —and plug-
ged in. Pulling and jars do
not disturb contact.

POSITIVE

POLE Permanent Positive Contact
PLAINLY Made of Genuine Bakelite
MARKED Send for Circular D

POLYMET Mfg. Corp.

70.74 Lafavette Street
New York City

All apparatus advertised in this magazine has been tested and approved by PorULAR RaDIO LABORATORY
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Some

RADIODYNE
83 Type WC-12
Features
“I have proof of bringing in San Juan, Hono- || 7™ &3y "

Uses 6 Dry Cell Tubes

Receives from Great
Distances

Has Wonderful Volume
Exceptional Clarity

Self Enclosed in Beautiful
Two-Tone Mahogany
Cabinet

Models Range in Price
from $65.00 to $250.

Wreite for Our Free Booklst
WESTERN COIL &
ELECTRICAL CO.

308 Fifth Street
Racine, Wisconsin

lulu, Havana, a station in every state in the
U. S., and several stations in Canada and
Mexico. One night my Radiodyne picked up
Berlin, Germany and Paris, France. A few
nights previous I distinctly heard London,
England. I have over 200 stations logged.’”
E. B. HORNE, Arkadelphia, Ark.

If you can get it with any set
you can get it better with the

The Voice of the Nation

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Radio Headsets
Price $5.00

For three years these headsets
have been tried, tested and
proven their value. There are
thousands in use today and are
still giving perfect satisfaction.
Ask your friends. They know.
They are unexcelled for crystal
sets and capable of great dis-
tance reception with tube sets.

Buy one pair and you will im-
mediately order more. We can't
make all the phones used so we
make the best. Write us for
phones or circulars, if your
dealer fails you.

Make Your Own Loud Speaker! Our
Excellent Unit, Including Blue Print
For Making Horn, Price $3.00.

Qur Phonograph Attachment—More
Volume, Clearer Tone, Less Battery
Required. $3.00.

Dealers: Quick turnover is our motto.
Write us.

The Union Fabric Co.

Derby, Conn.

AMPL -TONE

GUARANTEED

Purchaser

Wogg fd Battery

A 24-Volt "B Storars Ba!tarrwlﬂvelyg!ven
FREE with each purchase «+f a WORLD *
rage Battery. The WORLD Ba tteryia fa-
or its guu-nnteed quality and service.
E!em of Socceaafal Mmufncmre and '].'hnl,_.ndlof
Users. Yousave 607,.

Prices That Save and Satisfy
Auto Batteries Radio Battariss
S-Volt. 311 Pate$32.28 s
8.-Voit, 13 Plate 14.28 &-Vo n’ 120 Am 14.80
tz-\rou' 7 Plate 17.00 6-Voit, uo amm 18
St G R s i o
2-Yr. Guarantee Bond In Writing
With Each World Storaze Battary
t.bh md with

mml::-ou:mla‘&r a—wowlii%l“% Hri-r-

mdrivoruu your ch
WORLD BA'I'I'ERY COMPANY
IZIS So. \'llbull Ave., Dept. 3 CHICAGO, ILI.
B'* M-l-t B-ttoryutu tha Il.:l.ol

...:Iﬂlnhll I|;or$-il 00 It ﬂ Ebo onruhnL.;:-:I:dIm L-:l?

'“"" Rt TR
L:rg,m.ni,..m.mh g e we
GIVEN
FREE
B
B A

A ““National’’ Radio Product

A Revelation to Radio Fans!

Get a NATIONAL CONDENSER and DIAL for
Your set. You'll say, “Never had such Derfect re-

ceptlon.”
Send for Bulietin 104 P. R.

NATIONAL COMPANY, Inc.
Engineers and Manufacturers
110 Brookline St. Cambridge, Mass.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Hommel Broadcasting: IS/

&
‘‘Business static hurts your cash lls ten .’

register as much as weather static

hurts reception.” < >
Now, listen in carefully. | psmeutossron
The HOMMEL Dealer Service w w@ _
Department was developed for the = 4 Bl
one particular purpose to help al- i
leviate business ‘“‘static.” That e
Department is vitally concerned in Frohon  From
furthering your interests—as a e e
Hommel Dealer. _ g emer Rhametne
We work shoulder to shoulder with g2 ber
our dealers—not in competition with & s j/
them. We wholesale only and carry *\\ff

only the most reputable radio equipment.
All user inquiries, and orders resulting

¥,
from our national advertising are for- We can’t help you unless

you ask us to. Write to-

warded promptly to our local dealer. day for Hommel’s Ency-
In our new six-story building we carry ClOPeda% Cg R?d,iOfAPpar-
larger stock and have better facilities for s will ﬁelptyzu’fe s

serving you than ever before.

WHOLESA.I.E _ I o e N _—— EXCLUSITVELY

929 PENN AVENUE — it PITTSBURGH, PA.

R—

All apparatus advertised in this magazine has been tested and approved by PoruLaR Rapio LABORATORY
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9-B Campbell Street

Canadian Representative:

=

Dominating
Accuratune Features

1.—No Back Lash—A new principle
takes up all lost motion and back lash
and produces a very smooth operating
instrument.
2.—Long center bushing eliminates all
dial wobble and takes all standard
condenser shafts. Permits dial mount-
ing flush with panel. No cutting of
condenser shafts.
3—Gear mesh and alignment per-
fected to the same degree of accuracy as
the mechanism of a watch. Ratio 80—1.
You can change from ordinary dials
tc Accuratune Micrometer Controls in
an instant, no set alterations neces-
sary—a revelation in fine tuning.

Whrite for descriptive folder

MYDAR RADIO COMPANY

Whether you plan to build or
to buy a receiving set, it will pay
you to know something about the
“insides’’ of radio. This booklet gives
you the “inside dope” on some of the
recent inventions embodying the latest
ideas of radio engineers. In this bul-
letin is full information about the

Premier

“HEGEHOG”
' Audio
Transformer

‘Ratios 1 to 3,1 tof4
and 1 to 5, $3.50
Ratio 1 to 10, $4.50

This light welght audio transformer has earned
a place In the very front rank for 1ta remarkable
volume. and puré, natural tone. It 18 100%
pelf-shielded against forelgn nolses.

Its small’size I8 a surprise to everyone. It cuts
the space requirements for audio transformers
fn two. This ig a blg advuntage in portables
and makes It idenl for neat and compact wirlng.

FREE HOOK-UP DIAGRAMS also sent on re-
queat. All popular types. Address

Premier Elertsis Dompany

3807 RAVENSWOOD AVE., CHICAGO

Quality Radio P,
Praised by Experts!

Enjoyable volume and mar-
velous clarity are ensured .
with Airtron Tubes.

Every tube is a product of scientific
skill and accuracy, and fully ;unrantced.
Bases are of Bakelite, which ensures
highest efficiency. Tested and approved
by Radio authorities.

Ask your favorite dealer for Airtron
Tubea. All standard types $4.00.

Dealers write for discounts
We repair all types of tubes $2.50.

H. & H. RADIO CO.

Dept. 102, 514 Clinton Ave., Newark, N, J.

Newark, N. J.
Radio, Ltd.. Montreal

M‘ggggz;ﬁ%ﬁ -‘ngﬁ: RADIO TUBES
- s el
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telt
is

True
it s

ficsu Tl 7T B bettcf an;
lives_in cloge proXimiry to an antenna
Q@usc 3 shadowing efect or an ahsurp-
tion ¢fect and somelimes both.

Corroded Anlenna Wire
Causcs Weak Signals

Er your antenna has been up for @
year or inore the chances are that the
surlace of 1he antenna wire has becomne
corroded due to the action of 1he weather.
Radio {requency currents travel on the
suriace of the wire and ofien the weak-
ening signals qurried by them is due to
this corrosion. This trouble is particu-
larty prevalent in large cilies where the

. .+ atmosphere is contaminated with sulphur

corrosive elements in the atmospherc.

Enameclied wire 15 excellent {or an-
tennas as the ename! protects the surface
of the copper from the pases and other

INSULATOR ANTENNA INSULATOR
f-'—c,i k! >

GROUND WiRL 2,

GROUH.D-}

e — — — T S— — SR | S S— o Sm— m— J— T — e — —— o m— o S & Gm— § s—

The Secret of a Good Aerial

Is the Protective Enamel Coating
RADIO AUTHORITIES agree that ordinary bare

aerial wire deteriorates rapidly when exposed to atmos-
pheric fumes and moisture. High-frequency currents in the aerial
always flow along the surface of the wire, and when this surface
becomes corroded, the aerial current encounters great difficulty
in reaching the radio set. This means considerable loss of range
and volume.

Beldenamel Stranded Aerial Wire is made of bright,
clean copper strands, each covered with a protective, baked-
enamel coating. Atmospheric exposure, even for years, has no
eflect on Beldenamel and corrosion cannot take place to reduce
signal strength. Follow the advice of acknowledged radio author-
ities, and replace your aerial with Beldenamel Aerial Wire. Do
it now, and hear the diflerence.

For Best Results

the aerial and lead-in should be a
continuous length of Beldenamel
Aerial Wire. Use a 150-foot length
furnished in standard Belden
carton and avoid all joints

Belden Manufacturing Company
23i6A S, Western Ave.. Chicago

I ]
» ]
: I want a real aenal for my set. Please send me
® your booklet describing Beldenamel Aerial 1
I Wire and other Belden Radio Products. 2
|

' '
|

| ]

[ |

Manufacturing Company /| suee. ... :

2316A S. Western Avenue - Chicago :
L

il
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When
the phone

i ngs

AND ALL IS SILENT
Snap again ~
AND ‘THE PROGRAM

CONTINUES mw
without ret uning

No modern set lacks the con-
venience of a MAR-CO fla-
ment battery throw switch.
Its definite on and off posi-
tions make it far superior to
any pull switch. Saves tubes
and batteries—you don't for-
get to turn them off! Saves
annoying interruptions when
you only want to stop recep-
tion for a minute!

Make your set
convenient with a

MAR-CO

SWITCH

ON AND OFF -
BATTERY },4 100

|

—and when you need a variable condenser,
get one you know will cut down leaks—a

MAR-CO! Handsomely finished,

indi-

vidual tension adjustment, a precision in-

strument throughout !

Mur_dock‘
Phones

are backed by 20 years of
successful experience. There
are over 1,000,000 in use today.
Murdocks are famous for dis-
tinct reproduction and for their
light weight. With the Murdock
Multiple Plug you can use from
one to four phones at the same
time.

WM. J. MURDGCK CO.
S08 Washington Ave. Chelsea, Mass.

Free Booklet

Write for our frée book-
let ““The Ears of Radio.”
It contains important
data on headphones.

MURDOCK
RADIO PHONES

Standard since 1904

—— T i
NEW!
A BALL-BEARINC
Grid Leak That Stays Put

|
1R

VOLT-X GRID LEAKS

i I Grid Leak $1.00
* | Grid Leak Mounting .30 |

BURTON & ROGERS

All app;aratus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Two Towers

As the Eiffel Tower stands as a monument

to skilled engineering construction so = 1?’?%}
TOWER’S Scientific phones stand as a ’.__/[%,‘
monument to supreme radio achievement. oy ,/,///ﬁ’
§ Each phone is carefully tested and ap- ’;,j
proved before it leaves the factory by a /

s,
i l\h
l};,g?.mf
v
—__

GovernnmentLicensed Radio Operator thus
guaranteeing perfection in tone quality
with a positive uniformity of volume.

TOWER'S Scientific Headsets are guaranteed to
be made of the best materials money can buy—
highest test enamel, insulated magnet wire, best
grade five-foot tinsel cord, unbreakable caps, pol-
ished aluminum cases—using the famous scientific
headband constructed for maximum comfort.

If your dealer cannot supply you, order direct,
we will ship immediately Parcel Post C. O. D,

THE TOWER MFG. CORPORATION

98 BROOKLINE AVE. Depr ] BOSTON, MASS.

_The World’s Greatest Headset Value

All apparatus advertised in this magazine has been lested and approved by POPULAR RaDIO LARORATORY
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One of the seven wonders of the _ 24
world.—The Eiffel Tower built i "
in 1887-89 onthe Champ-de-Mars & 17&
contains 3 stories. Reached by a B

series of elevators, the platform .;,;,1"’

at the top being 985 feet above ¢

the ground. In the top story is

located the powerful Broadcast.
ing Station FL.
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DOES YOUR SET LOOK AS WELL
AS IT WORKS?

Your set performs well but does it look well in your home?
You owe it_to your home and to your set to use a good locking
cabinet. Utility cabinets will look well in the best surroundings.
and are worthy of the highest grade sets.

Our King type of black walnut (illustrated above) is the best
we make and as good a cabinet as is made. Our King is also
made in birch. .

Our Monarch (illustrated below) is made of walnut also. It
differs from Qur King chiefly in that it has a split top—a type

e . preferred by some.
aelgcttl.ﬁy f:rl:l‘l‘;’::’ ar?rl?!lz!v m:g: olt;e:?lﬁg:ﬂg Our DeLuxe is of the same general type as our Monarch,

finished and hand rubbed. The workmnan- but is built of thinner lumber and consequently is cheaper.
ship is of as high grade as in the best furniture. . Df‘:ltlluxke Ml:znlnrch lﬁlng -

i i i of Birch ac ack ack ng
fuc%gryogel:ggsu?:lreﬁ?t r?;g;n arl::l :'a?e %‘gﬂ:: Panel Deep No Base Walnut Walout Walnut Birch
and dealer profits. I? not entirely satisfied g: lg% ; ségg ’2%{’ sggg s6 35 8335
with the cabinets rcceived, money will be . . War . : .

- - 8xl4 7 2.75 5.45 6.20 6.20 3.85
refunded without question. 6 x 21 7 3,25 5.90 6.80 6.80 4.60
7x12 7’ 2.80 5.50 6.50 6.50 4.00
7x14 e 3.00 5.80 6.70 6.70 4.20
7Tx18 7 3.256 6.00 6.80 6.80 4.35
7x%x21 7° 3.60 6.50 7.40 7.38 4.90
7x24 i 4.10 7.25 8.00 8. 5.%8
7x 26 7 4.75 7.80 8.50 8.50 5.
7x27 7" 5.00 8.50 9.00 9.00 6.20
7x28 7" 5.256 9.50 . 10.00 10.00 6.008
7x30 ' 6.00 10.00 11.00 11.00 7.00
7x24 10° 5.60 $.25 10.00 10.00 6.70 ~
7x26 10’ 6.25 9.80 10.50 10.50 7.25
7x27 10° 6.50 10.75 11.50 11.50 7.70
7x28 10° 6.75 11.50 12.00 12.00 8.00
7x30 107 7.00 12.00 12.50 12 .50 8.20
8x 36 8 12.00 B.75
8 x 40 8’ 8.00 11.50 12.50 12 .50 9.25
ox14 10° 3.95 6.40 7.00 7.00 5.25
9x21 10° 5.00 7.70 9.25 9.25 7.50
9x 24 10° 6.00 9.50 10.50 10.50 8.50
12x14 10° 4.25 7.00 8.00 8.00 5._50
12x 21 10° 4.75 9.50 1050 10.50 7.25

Order Direct From

UTILITY CABINET COMPANY
439443 Z7th Street, MILWAUKEE, WIS,

Our Monarch

HIGH QUALITY — LOW PRICE

CLARITRON 2%

TUBE BY MAIL

|

SUPERIOR RADIO COMPANY, Dept. 200 OUR TYPE 50tA
OUR TYPE 499 176 Shephard Ave. Newark, N. J. Tipless

Doleclo!' and Detector and
Amplifier Amplifier

ATTENTION DEALERS
SEND FOR OUR 152 PAGE CATALOG

Honeycomb Coils

Back and Front
Panel Mountings
Plain or Gear

Genuine Bakelite

The Universal all-wave in-
ductance—aceepted as
astandard in regard to supe-
rior conatriction and elec-
trical units of ineasurement,
Ask Your "Old Timer” madio
friend whysets wning honey-
oomb coils are better; they give eloser tuning, greater selectivity
and range. No dead end loases, easy to oDerate, 18 sizes, mounted
and unmounted. Interchangeable with all mountiogs. Be sure

10 SUPP o

CHNEITTERS)

.-"".'--
.
(S
"a_'._.-

+T JpsEpd, MU -
LIS e

The finest and largest exclusive Radio L i .
Catalog in the United States 2 Homsseamd Coit Chreuts and Complele Cotatog
CHAS. A. BRANSTON, Inc.
SCHNEITTER RADIO COMPANY Dept. 2, 815 Main St. " Buffalo, N. Y.
DEPT. G. ST. JOSEPH, MISSOURI In Canada—CHAS. A. BRANSTON, Ltd., Toronto

All apparatus advertised in this magazine has been lested and approved by PoPULAR RADIO LABORATORY
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Two Big Radio Thrills
il

OUR first thrill with an Adler-Royal

neutrodyne will be the magic spell
of D.X. as station after station comes in
clear as a bell with the slightest change
in dial settings. No matter how much
you know about radio, the performance
of Adler-Royal will be a remarkable radio
experience for you.

Carter & Co.
| Texas, tuned in on

1} England, with an Adler- Royal
\ _‘,II Neutrodyne, holding them for
quite some time,

gram on the loud speaker to
numerous prospects.

at Arlmgton,

Iving a pro-

really is and this will be your biggest
thrill. Your daily paper will be your
program. You will learn to depend on
Adler-Royal absolutely. -

The Neutrodyne principle is so far
perfected in Adler-Royal that even in
the hands of a novice its selectivity and

pure tone qualities

The selectivity you
had hoped for has

are almost automatic.
is as

really been accom-
plished.

Then, as your own
log grows, you will be
more discriminating
about the quality of
what you hear. You
will begin to appreci-
ate what Adler-Royal

" as the set you buy.

Seek a Service Dealer

THE dealer from whom you buy
a radio set is quite as important
On his service to
you. much of your enjoyment of a
radio set will depend. It will pay you
to turn the corner into Main Street to
find the Adler-Royal dealer. He is
appointed by us.on his pledge to give
purchasers the best of every service.
On Adler-Royal. you get the guaran-
tee of a high-class dealer to back up
ours.

Its operation
simple as setting a
clock. There are no
squeaks, squeals or
howls to ruin radio
enjoyment. Adler-
Royal has conquered
the mysteries of the
air.

ADLER MANUFACTURING COMPANY, INC.
General Sales Offices: Dept. B3, 881 Broadway, New York City

Factories: Louisville, Ky.

ADLER"ROYAL

Voo, Lo cabinet,

-‘,

Adler-Royal Neutrodyne

Model 199 Table Type used with
dry cells, Batteries concealed in
5 tubes (169) Cabinets

- "‘" i
""" "-‘- Mancl il E walnut and mahogany. Price
“\m“""'"‘"“. $165.

Phonograph and Radio

Send this coupon today for your free
copy of Adlier-Royal Book and Log.

ADLER-MANUFACTURING CO.,
Dept. B3, 881 Broadway, N. Y.

Pledase send me my copy of the Adler-Royal Book
an

-v"’ Ot Aigais Prnding.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY




6 The Best in Radio Equipment

Years Ahea

Matched
Tested

With J N Charted
A : e

Big

Idea

The curve of each
TWO - TEN and
TWO-ELEVEN
Long-wave trans-
former is plotted in
our laboratory -—
recorded on a tag,
and tied to the ;
transformer. It =
shdowl: tld'lc pcak_ wiavt LERGTn IN SITERD
side-bands passed
—amplification ex- TWO""EP{
pected in any cir- OR
cuit.  The .curve TWO-ELEVEN'
sopicsto e rons. | )] Lonc wave snsromsen
of TWO-TEN (in-
terstage) or TWO-
ELEVEN (filter)
.+ $8.00 SILYER-MARSHALL, Inc.
Both peak at 6,000 105 8. Wabash Ave. . .. Chissgo
tneters. - -

COmPaRATIVE Am

ManuTaciered under the supervision o
MeMurdo Silver, Assoc. LR.E. by

New and lm;n‘oved |

$:5;50 —

- -
Authorized Cockaday Coil!

No more loose winding—special new feature holds
coil windings fast. Built throughout of moulded hard
rubber, not affected by atmosplieric conditions.
Wotnd with No. 18 D. S. C. copper wire.

The_only coil specifieel by L. Al Cockaday in his
New Four Circuit Tuner with Resistance {oupled
Amnh_ilcatlon hecause it tneets all his apecifications.
Described in October Porucar Rapio ag Cockaday
P'recision Coil. Iundreds " have substituted this
quality coil for those of inferior make and are amazed
at the improved recention, selectivity and general
D-X reanits. !

At vour dealers, atherinise send purchase
price and you will be wupplied postpaid

In Canada £7.75, Canadian Distributor, Perkine, Ltd.
Montreal,

PRECISION COIL CO., Inc.
209-B Centre 5t., New York

Send for circulars

INDIVIDUAL CURVES

It remainoed for SILVER-MARSHALL to produes
Long-wave Trausformers so uniforin that indiriduael
amplification curves ,could he supplied with each in-
strument. Theo idea is revolutionary. It establishes
a standard of excellonce that every progressive man-
ufacturer, fwill be forced 1o adopt. It demonstrates
once again tho fact the $5-M engineering methods are
always a yeur shead of the industry. Nemo., you can
build your super, as an engineer builds a bridge—alier
& definite plan.

Send for the “Why of Stfocr Supers™

THE FOUR-TUBE KNOCKO

The FOUR-TUBE KNOCKOUT was designed by

McMurdo Silver, Assoc. I. R. E., to give super-
heterodyne results—for the man who wants a simpler
sct. The March issuc of Radio Broadcast will con-
tain an account of this amazing circuit. Mr. Silver's
book on the Knockout set will be mailed on receipt
of twenty-five cents.

Silver-Marshallinc

110 So. Wahash Ave. CHICAGO
Dept. A

oniy True Micrometer Type

VARIABLE CONDENSER

A rcal micrometer permits fine mechanics to meas-
ure and make readable adjustments of 1/1000th of
an inch or less.

The BARRETT & PADEN is the only condenser
made that makes use of this principle and divides the
adjustment of the movable plates into 1 /1000 read-
able positions.

Think what this means in tuning distant stations.

Dealers write for 0005 }$ 00
name of nearest .00035 an
jobber. .00025

BARRETT§ PADEN

1314 SEDGWICK ST, CHICABD, IEL.

All apparatus advertised in this magasine has been -tested and approved by POPULAR RADIO LABORATORY
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ADIO CHART

Total C
Rated e Lice A

69 WHR 2

] 67 WHR__| 10
1, HR
'HR 22 |
1
=4 VHR | 17
69 WHR
67 WHR 2
, el1 RHR 21
i 08
69 WHR 14
69 WHR 22
1 oR
67 WHR s
613 RHR 22
134 ¢
810 WHR 15
611 WHR TR
1% 1
69 WHR 17 :
613 RHR 19
611 WHR 13ef
611 RHR LR
15
69 WHR (L]
69 KPR 21
- 67 KPR 15
69 KRL n
A sn
67 KPR 13
% 9 KRL 19
&9 KPR 16

Uv-200
| : UV-200A
1 UV-200
LLUV-201A
UY-201A
1 UV-200
2LUV-01A
5-Volt
Tubes UV-101A
1 Uv-100
C:300 and UV-200
ursInterchange- 3UV-2014
able
C-301A, DV-2 and UV-200A
UV-20[A are In-
terchangeable 1 UV-200
4 UV-M1A
UV-281A
UV-201A
For scte using cur-
fent at @ rate higher
than 1 amperes.
Cmpyright. 193
Thsi Prass-O-lire G lae.

What size batteries

BIWHH
“A BATTERY

will work best in your set?

THe Prest-O-Lite Radio Chart
makes it easy for you to select the
right storage battery for best recep-
tion, and also arrange the time be-
tween chargings to suit your
convenience. Illustrated above is a
section of the master chart showing
Prest-O-Lite A’ Batteries for
s-volt tube sets. If your set has
these tubes, you will find, in this
chart, the Prest-O-Lite “A™ Bat-
tery that fits it exactly. Two sizes
are recommended, but the larger ca-
pacity battery will be found more
desirable unless facilities for fre-
quent and easy charging are pro-
vided. (The days between charg-
ings are based on an average use

THE PREST-O-LITE CO, Inc.,

New York
In Canada :

Prest-O-Lite Company of Canada, Ltd., Toronto, Ont.

of your set of three hours a day.)

Thousands of radio dealers have
the complete chart, showmg you
also how to select "'B” Batteries, as
well as “A™ Batteries for peanut
tube sets. You'll prefer Prest-O-
Lite Batteries because of their
special features designed for better
radio reception. Improved separa-
tors and plates insure steady, un-
varying current and years of life.
They re easy to recharge and priced
to offer you remarkable savings at
from $4.75 up.

See the Prest-O-Lite Chartat your
dealer’'s—or write for booklet,
“"How to fit a storage battery to
your set—and how. to charge it.”

INDIANAPOLIS, IND.

San Francisco

_ 6O KPR
o A" BATTERY'

S IS SEEEEIE NS EEESHEREEEEEEEAEEE RS RN AN E N U RN SN R E NN N EEE N EE N EE NN RPN E S SRS E SR EESEEES
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For any Circuit

Prompt shipment can be
made on tested. standard
apparatus of the follow-
ing manufacturc:

E. L. 8., Inc.

Gencral Radio
Ultradyne Wiilard
Sangamo Electric
Benjamin Electric

Allen Cardwell

Dubiiicer Formica
Weston Magnavox
Jewell Amer Tram

Western Electric
Radio Corporation

Music Master Acme

Cutler Hammer Frost

Federal Kellogg
&

Pressley Circuit

as described in
Popular Radio.
We furnish parts
as specified.

L
Pliodyie

& tubes—1wo stages tuncd
ravio frequency detector
and thtee stages audio fre-
uency amplification, the
amous Golden Leut:z
model—Completely con-
structed.

Price, without $60

. accessories .«

Super-Heterodyne C-7

Model C-7, the Long Distance Concert Receiver
With a Telephone Range of 3,000 Miles

EW of the so-called new “circuits” or modifications
of standards approach the C-7 in efficiency—for long
range, for high audibility, for selectivity. Experimenters’
Information Service design. Seven tubes give the result
of ten because this model allows signals to be regener-
ated and heterodyned through radio frequency amplifier.

E. 1. S. Model ... All material we furnish is
endorsed and recommended by the designers.

Using the finest apparatus and building to Naval stand-
ards, Model C-7 has a telephone range of 3,000 miles.

Norden-Hauck Price List Saves You Money

Full Stock on Hand —We carry
complete stocks of laboratory
tested apparatus for immediate
shipment.

Frec Information — Write for descriptive
mattet and price list. Our service is as
near as your mail box.

Engineers Office and Laboratories

NORDEN, HAUCK, INC. 1617 Chestnut St., Philadelphia

Globe

LOW-LOSS
TUNERS

Ne Metal
Ne Eddy Corrent Losses

Little Insulation
Low Distributed Capacity

Large Wire
Self Supporting

Anti-Capacity Windings
Lew R. F. Resistance

GET ORIGINAL GLOBE COILS

Standard Tuner (Broadcast Range). .. .... $7.00
Short Wave (35-135 Meters) ... ..

For Superdyne Circuit .
R. F. Transflormer. ...

Circular on Request. Dealers and Johliers Write.

Globe Radio Equipment Co.
217 WEST 125th ST., N. Y. C.

= ﬁ
Loses Nothing
Tunes every radio
impulse the aerial
receives

‘“ The Knobs can’t come off "’

“Read ’Em”

BINDING POSTS

18 Made by
Styles the Originators
Engraved of High Grade

. Ready for Engraved

Immediate Terminals
Delivery in B Fully Protect-

Any Quantity m_] ed by Patents

The Utmost in Quality and Appearance
at the Lowest Price—15¢

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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oA Battery Switch
Plus!

1. Easily Inscalled—One-hole

mounting.

2. Compact—Requires less toom
behind panel than any othet
switch.

3, Sturdy, Simple—Can't get out
of order.

4. Nuiseless—Positive wiping con-
tact; can't wear out.

5. Shockproof~Shell mounting
and key-handle insulated.

6. Inexpensive—Costs less than a
good plain battery switch.

\\-\__

ILENT night. A chance to get some real DX stations—
and there somebody had left his set on all day!!! Not
enough “A” Battery power to bring in the locals.

That’s what happéned to H. M. D.—and why he replaced his old Battery
Switch with a Walbert LOCK-SWITCH, the original locking Battery
Switch!

‘There's no chance for any one meddling with your set when the key to
the Walbert LOCK-SWITCH is in your pocket. Your set is locked and off!

Play safel Put a Walbert LOCK-SWITCH on your set tonight. It will
give you silent and efficient filament control and absolute protection to
your tubes and batteries. At your dealer or sent postpaid on receipt of
purchase price.

Gold Plated . 2 . 63¢

Walbert LOCK-SWITCH q g
Extra key with key ring attachmenr . 20c

Nickel Plated

. 50c

Jobbers and Dealers: Write for Discounts

WALBERT MANUFACTURING CO.

933 Wrightwood Ave,, CHICAGQO, U. S. A.

A L B E R T

L@OK SWITCH

All apparatus advertised in this magasine has been tested and approved by PoruLAR RADIO LABORATORY
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Introducing the

ECHOPHONE

Portable

Compact
Light

in Weight

Yet No Sacrifice
In Volume $75.00

ECHOPHONE ‘3"
An exceptionally
powerful 3 tube set.
Uses dry batteries.
Two dial tuning.
Range 1800 to 2000
miles. Without tubes
and batterics $50.

ECHOPHONE "“4'
A long distance 4
tube receiver of un-
usual selectivity.
Non-radiating—clear
toned—easy tuning.
Operates on dry bat-
teries. Without tubes
or batteries, $75.

cHOPHq,
L

Without Tubes or Baiteries

An ideal portable receiving set
—weighs only 30 lbs. completely
equipped — size 9" x 1214" x 18",
Uses a standard 60-foot aerial
which automatically winds on a
spring reel fitted into a special com-
partment of the case. This fea-
ture permits the convenience of
portability without any sacrifice in
efficiency. Thet uilt-in loud speaker
unit reproduces all sounds with an
unusual clarity and mellow tone.

Handsomely finished in Du Pont Lea-
ther—sturdy construction for severe
vacation service., With Echophone “3"
receiving unit Szls.oo. with Echophone “¢"
unit $98.00. hose who already have
cither of the Echophone cabinet receivers
may secure the case complete for $30.00,

Ask your dealer to show you this set. In
the meantime write for descriptive folder.

ECHOPHONE RADIO, Inc.
1120 N. Ashland Ave., Chicago, Ill.

ECHOPHONE RADIO SHOP
. Long Beach, Cal.

ECHOPHONE SALES CO,
156 2nd St., San Francisco, Cal.

ECHOPHONE

dtorage Battery Results at Dy Cell Cost

“The Andrews

A new low-loss coll of ideal
characteristics for use with many
different types of circvits. No
dope used on windings. Mois-
ture proof and unaffected by
W climatic changes. Has excep-
Ij tionally high ratic of in-
+ ductance to resistance.

Your results wilk.be greatly im-

roved by using this superior coil.
ts exclusive construction assurcs
maximum amplification, mini-
mum distortion and much greater
selectivity,

This coil which i3 the type employed in the Androws
Deresnadyne Recelver i manufactured under license
from the Andrews Radio Company.

Write for full information ragwrding this wonderful new coil, ita char-
acteristics and its vses 1

DUO-SPIRAL FOLDING
LOOP

A special model for every cir-
cuit. Easily portable. Rotates
on base which has silvered dial
graduated forcalibration. Handle
permits adjustment without body
capacity efiecr. Handsomely fin-
ished in silver and mahogany.
Write direct, if your dealer cannot
suppiy you.

— a e, -
Radie Unite Ine.
1301 First Avenue Maywood, Ill.
Perkins Electric, Ltd., Montreal

Here ig real battery
guality, guaranteed to you, at
prices that will astound the en-
tire battery-buying public. Onlgr
direct from factory. Put the Dealer’s
Profit in your own pocket. You actually save
much more than half, and so that you can be
convinced of true quality and performance, we

give 8 Written Two-Year Guarantee

Hereiayourprotection! Noneedtotakeachance.

Ourbatteryis right—and thepriceis thelowest

evermade. Convince yourself. Read the prices!

Special 2.Voit Radlo Storage Battery,!. $3.75

Special 4-Volt Radio Storage Battery, 8.00

G.Volit, 60 Amp. Radio Storage Battery, 7.

S.-Volt, 80 Amp. Radio Storage Battery, 8.00

6-Volt, 100 Amp. Radio Storage Battery, 9.50

6-Voit, 120 Amp. Radio Storage Battery,11.50

@-Volt, 140 Amp. Radio Storage Battery,13,
‘We ask for no deposit. Simply send name

and address and style wanted. Battery will

be shipped the day we receive your order

Express C. 0. D., subject to Your

examination on arrival, Our

guarantee sccompanies

each battery. Weallow 6%

discount for cash in full

with order. You e¢annot

lose! Act quick. Send your

order today—NOW.

Arrow Battery Co.
1215 South Wabash Ave.
Dept. 7 Chicago, I,

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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AGNATRONS have

reached that degree of ex-
cellence where the mere name s
synonymous with the very best
in vacuum tubes. You have
but to use MAGNATRONS
to form the same opinion.

MAGNATRONS have re-
ceived the unqualified approval
of radio fans and radio engi-
neers alike. And small won-
der—when you realize that the
design and manufacture of
MAGNATRONS is carried on
by an organization of men who
have devoted a decade and
more to vacuum tube prob-
lems.

MAGNATRONS are made in

Magnatrons arew three types: the DC-201A, the

manufactured and DC-199 with large base, and
%ﬁ;{;gfﬁf e the DC-199 with miniature
tric[aboz%tories base. They all list at $3.00.

New York City. Your dealer will gladly recom-

mend all of them to you.

/P

All apparatus advertised in this magasine has been lested and approved by POPULAR RADIO LABORATORY
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MORE THAN MATCHED!

- A Precision of

14 of 19

The Master

"8 of Super
| .. Heterodyne Receivers

e —— has o sharper tuning curve. N& interstage oscillation
No matching of tubes.

A Precision Instrument

Jobbers @ Write for discounts. All transformers are adjusted and matched toa guaranteed precision of 1§ of 17,
That is why we say: "“An achievement in radio yet to be equalled.” (Pat.Pen )

Sold under 2 money back guarantee.
Price per kit, cardboard box . . Sa 7 -00

i
—

d
Dealers s E,'}E{j}e {g“';uiﬁ',';?f' yf,’ﬁ (in wooden box as fllustrated, $38.50)
. with your requirements, write us direct. Write for one of our hookup dmgama and list of parts for an eight tube Super
! eterodyne set

VICTOREEN RADIO, INC. &V, ono

FORES M5
Rabpion TR GG

The Supreme Insulation

Built-in
Horn

OULDED of Radion, without metal.
Insures remarkable clarity and purity
of tone. Brings forth enough sound to fill

any room yet is small enough to build into Charges Radio A 6 Volt and 48 Volt
most cabinet sets. Cap to fit your own B Battery in Series or 2-48 Volt B
phone unit. §$3.00 with cap. Batteries in Multiple Any Charging
Write for catalog of Radion Products. Dealers: Rate.

Write for our proposition.

e Charges 6-Volt Automobile Batteries.

Dept. B3 11 Mercer St., New York City The Fore Battery Charger will make
Chicago Office: Conway Building anyonc proud of his radio set.
Pacific Coast Agent: Call at your jobber or dealer for them
Goodyear Rubber Co.. San Francisco—Portland or write either address below for ad-
vice as to where they can be obtained.
Mannfactured by Sales Department
‘&- Q Fore Electrical Mfg. Co. The Zinke Company
Radion V-T Socket . Rodion Dial SLszLif:i:- Marke! sl'gi::mri &nmso M""‘““ﬂg:‘:i’;

P ——
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i Cle-Ra-Tone Sockets

Shock Absorbing— Spring Suspended

Tube holding element “floats™ on perfectly bal-
anced springs. Spring supports are not affected
by stiff bus wiring. Molded parts of genuine
Bakelite. Keeps your tubes sensitive only to the
radio waves. Keeps microphonic disturbances,
due to jars and vibration, out of the receiving set.
The Cle-Ra-Tone Socket marked so great an advance in the
mechanics of radio reception that it is the choice of the leading

manufacturers of high-class sets, and is recommended by the
foremost engineers for their most popular hook-ups.

8645 For Standard Base Vacuum Tubes, $1
8646 For UV-199, etc., Tubes.......... 1

Radio ‘Battery Switch

Lightest and neatest switch made. Mounts in single ¥ inch
panel hole. No spacer washers required. Push- pull single con-
tact features give positive contact. When it's in it's off, avoid-
ing accidental cutting in of batery,

No. 8640, $0.30
Radio Bracket

Gets the wiring out of sight. Adaptable for standard cabinet
mounting. No. 8629, per pair, $0.70

Grid Leak “Panel

With the bracket, provides a sale, secure mounting for this
important element.

No. 8632, each, $0.15
Cle-Ra-Tone Gang Socket and
Mounting Shelf

Simplifies construction of the larger receiving sets, and may
be used with most of the latest hook-ups. Consists of Cle-Ra-
Tone Shock-Absorbing Sockets attached to Bakelite mounting
shelf with set of binding posts and markers. There i3 adequate
space for mounting of accessory equipment.

“SUPERIOR]|

Standard - UV-199, etc. Dimensions No. of

VT Sockers Sockerts of Shelf Sockets
8613 8603 7% x 41 xl( 3 $5.50
8615 8605 174 x 44" x ) 5 10.50
8626 8606 1794 x 415" x ?4 6 11.25
8627 8607 1747 xalp” x 14" 7 12.00

eAsk for Benjamin
Radio Products
at your dealer’s
or write us

Benjamin Electric Mfg. Co.
120-128 §. Sangamon §t., Chicago

247 W. 17th Street 448 Bryant Street

New York San Francisco
T

d
N
9
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JorL Betten Radior
ammariund

PRECISION

CONDENSER

New
Model
ot C ry

e 2 | s

U5 and ‘I"- 2 ] I K

Foregn - F’}, 1

Patents b -

¢ [" HE more you know about the technical
requirements of radio, the more you

appreciate the technical refinements of the
Hammarlund New Model “C” Condenser.

Itis an instrument of laboratory precision
sold at a popular price by the better radio
dealers. All capacities; plain and vernier.

HamMARLUND MAaNuracTUrIng Co.
424438 West 33rd Street, New York

boints of’

Superiority

Soldered brass plates, Minimum diclectric;
1 ~—chemically treated —lnsses too small to be
against corrosion; incasured.

perfect alignment. Rugged, compact

—¢anstruction ; cannot

___Stator plates speciall N
2 shapetip for e:ﬁy tun,: warp.
ing of low waves. Micrometer cam-ver.
?'_nicr moves all plates;
Adjustable ball- knob or lever control;
3 —bearing rotor shaft, no backlash.

grounded through
metal end-plates.

—Takes any size dial.

The Product of 14

4_Soldercdclock-lpring Years' experience,

pigtail, with auto. making precision in.
matic stop. struments.

Direct from factory to you at less than

Dealer’s Cost. Marvelous 5 tube radio set, to coaSt
Latest and most efficient TUNED RADIO FREQUENCY
circuit. Approved by America's Leading Radio Engineers
and the Institute of Standards. Easy to operate. Dials can
be logged. Tune in your favorite stations instantly, on the
same dial numbers every time. No guessing. Mr. Howard
of Chicago said, “While 5 Chicago Broadcasting Stations
were on the air, I tuned in 17 out-of~-town stations from 40
to 1,000 miles away, on my loud speaker, very loud and clear
a® though they were all in Chiecago.”

Description: 5 tube set. Comes completely assembled
in beautiful mahogany cabinet, size 25 x 714 x 714. Has
2 gtages Tuned RaSio Frequency, Detector and 2 stages
Audio Frequency. Equipped with the highest quality,

approved standard low-loss parts. Genuine Bakelite

Panel, Bakelite .dials. Use any standard tubes and
batteries,

10 DAYS’ FREE TRIAL

Don't miss this wonderful opportunity to obtain the murvel-
ous METRODYNE SUPER FIVE direct from the fuctory.
REGULAR VALUE $100. Our factory price ONLY $38.50,
assembled in a beautiful mahogany cabinet that will add to
the appearance of the room. Our liberal FREE TRIAL
OFFER gives you an opportunity to try the set in your home
for ten days before deerding to keep it..

= - U L ey S e, S e e e S e P

' Metro Electric Co.

| 400 N. Michigan Ave., Dept. 78, Chicago, Ili.
| Send me further detalls of your Metrodyne Super- |
} Five Radio Set and Free Trial Offer.

MAILED ABSOLUTELY
GUARANTEED +-¢

D-201 A., D-200, D-199, D-12,

in standard gizes to fit any

-P. socket, The internation-
=

ally famous

DUTCH RADIO VALVE
will be$2 .25 plus
mailed for postage

Three sent for $6.50
plus postage (any type).

Approved by Popular
Radio laboratories

Order irom nearest polnt.
Si. Lomis Radio Tube Laberalery
3572 Olive Street  St. Lowis, Mo.
D.R. V.IMPORTING CO.
$15 Orange St. Newark, N. J.

R ANY CIRCUIT IN ANY SET

il il i

"YOU.CAN'T BEAT THE DUTCH"

All apparatus advertised in this magazine has_been tested and approved by PopuLAR RADIO LABORATORY
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‘New Model Tungar

charges all batteries

&>

On the back of the Tungar, there are three
terminals. Slip the wire into one and charge
your radio “A” battery, 2 or 4 volt size. Use
the second to charge your radio “B” battery, 24
to 96 volt size. Or the third will charge a 6 volt
“A” battery or 6 to 12 volt auto battery.

Just clip on the Tungar, and plug it into any elec-
) tric outlet in the house or garage. Then leave it

The Tungar isa G-E . . .

product, geveloped in overnight to charge while you sleep. Very simple.
the great Research
Laboratories of Gen-

- eral Electric.

T.t':e New Model Tun-
garchargesradioAand
B storage batteries, PAT. OFF.

ndan eries. T = . - " = 1
e e ooy BATTERY CHARGER]
the Rockies) $18.00 ﬂ

The Tungar is also Tungar—a registered trademark—is found only
available in five am- on the genuine. Look for jt on the name plate.

pere size (East of the Merchandise Department
Rockies) . . $28.00 . General Electric Company
60 cycles— 110 volts Bridgeport, Conn.

ELECTRIC

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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AMPIRES
oY CELLTESTER

- "

No. 41— About 3/4 aclual gize

How strong are
your dry cells?

You can’t tell by looking at them.
But this Nagel Ammeter will give
you the amperage in a second!

A new “A” dry cell should deliver
about 35 amperes on short circuit.
It will continue to give satisfaccory
service until the reading drops to
about 15 amperes. Below this
point the operation of any radio set
will be seriously impaired.

Buy a Nagel Ammeter—not a new
venture for this firm which has
been manufacturing measuring in-
struments for years. Over 6,000,
000 are in daily use on automobiles
of every make.

See your dealer or write

The W. G. Nagel Electric Company
Toledo, Ohio

DRY CELL Tﬁﬁ‘?ﬁns YAMMETERS
HIGH-RESISTANCE VOLTMETERS
# VOLTAMMETERS - BAKELITE
HOT MOULDED INSULATIONS

QO.Y#LF onye”

KNG OF ALL

The Loudspeaker Unit
with the Acoustic Control

OSITIVE control of vol-
ume by turning the knob

on the back of the Royal-
fone Unit. You can adjust
the tone of any program to
your own satisfaction without
touching the dials of your set.
) . 'Transfer your phonograph into
533:,:: U}?ei;v',?; an A1l loudspeaker with this
nickel plated noz- remarkable unit; your dealer

2':.,.,23‘3,,8’5‘,25" will give you a demonstration.

The Rovyalfone Headset

The RoyalfOne Headset is designed especially
for DX reception. Bell like tone. List Price

$4.50
Write for Literature

ROYAL ELECTRICAL
LABORATORIES

Newark Dept. P.R. N. J.

Out with the Old

THE COIL
WITHOUT LOSSES

UNCLE SAM
Master COIL

Tuning

Replace gour old Uncle Sam with 8 new

type an ou will increase your volume
from 50% to 180%, also improve gelectivity.
If a five davs’ trial does not prove this,
your dealer will refund your money.

FREE Ask your dealer or send us four cenis in

stamps for twiring diagrame of circulis th
which this remarkable coil can be used.

UNCLE SAM ELECTRIC CO.

215 E. Sixth St. PLAINFIELD, N. J.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY




The Best in Rudio Equipment 77

-

. 7 LF'I_a_bi

IMPROVE YOUR SET!

The sure way to do it is to rebuild the audio side and
use a pair of AmerTrans. Do this, and the utmost in
volume, clarity and tone quality will result.

AmerTran is the product of over twenty-four years’
specialized experience in transformer building.

Increasing appreciation of its quality comes with contin-
ued use. '

AmerTran is made in two types,one quality—
A F 6—ratio 5:1 and A F 7—ratio 3/:1

Buy them by the pair!

AMERICAN TRANSFORMER COMPANY

175 EMMET STREET, NEWARK, N. J.
“Transformer builders for over twenty- four _years”

Price either model Send Sor leaflet
« $7,00 . apiving useful

- .. er’l T AME[{I\KAN _ amplifier information

TRADE MAAK REG U . PAT.OFF l@m@m@"i@m@m@ ]

All apparatus advertised in this mdgazine has been tested and approved by PorULAR RADIO LABORATORY
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Why it is Better

“MASTER of Every
Note in the Orchestral
Range” is the proven claim
of the Federal No. 65 Audio
Frequency Transformer!-—

Volume without distortion is the
basis for the beauty of Federal Tone

From its oversize locking nuts to
its heavy brass mounting feet the
Federal No. 65 Transformer incorpo-
rates the same engineering skill
that has made Federal the recog-
nized leader in electrical communi-
cation apparatus since 1890.

Insist upon Federal parts for your
“pet” hook-up. There are over 130
standard parts bearing the Federal
iron-clad performance guarantee.

Cearie locking nots, gluqn Primary and secondary fed thns g
=" hollow screws and dip-zcidered

L making complete pralection

L—#i against breakage or shorts.

O

5. T
3‘” i Onlyhighest gride genuine var-
. Nished cambric tubing used.,

Black enameled shield, com—

in general the largar. the core
Dletely surrounding windjnge

the better the travclerie -
Federal No. 65 weighs exactly
1% pounds — gusranteeing »
fona! quality and modulstion
Pre.aminent smong trans.
TeaTrass

= T TTRrp—

FEDERAL TELEPHONE
MANUFACTURING CORP.

Buffalo, N. Y.

Boston New York Philadelphia
- hicago - Pittsbargh »
it San Francisco Bridgeburg, Can.

"

Heavy nickel plated brass moun-
ting feet—2 screw siots and 2
screw hales for mounting.

~

® ®
Establish Yourself in
L L J
a Paying Business—
- L ]
No Capital Required
Right now, there is an opportunity in your
J locality to profitably devove your spare time or all
your time to a pleasant, easy and profitable
business—one that does not require any training
] o or capital.
Distinctive The publishers of PorvrLar Rapio offer you an
Beauty opr+rtunity to become their local representative
to take care of expiring subscriptions and new
subscriptions for PoruLar Rapto and four other
" . CENEROUS popular magazines that they publish.
= PROPORTIONS
= SALARY AND COMMISSION
" . All materiai will bo furnished you free of charge
Natural Tones With Volume and you will be paid an attractive commission
. d salary.
A Reproducer that Satisfies an
Aluminum Sound Column. 14 inch Mail coupon for full particulars to
pyralin bell. Convenient adjuster. POPULAR RADIO
No. 205B Polished Black Flare . $22.50 627 WEST 43rd ST. NEW YORK CITY
No. 205D Mahogany Tinted Flare $25.00 e e EIE e _SEIE I I e e e C e AE JIEJIE )ty
POPULAR RADIO, Dept. 36,
Manufactured by 627 W. 43rd St., New York City
) . Send me full particulars regarding your salary
and commission offer to local representatives.
C’ompany L s 800 a0 0800 a0 aa 0080 00 Ua 06 8a G0 B0 G0 00 0o o0
State and 64th Streets 2 3z Chicago AQAress « oo v v venernrens

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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in

over $10,000 a year.

HE astounding growth of Radio has created thousands of

big money opportunities. Millions of dollars were spent

during the past year on Radio, and thousands of you
u;en are needed right now to meet the ever increasing deman
of work.

Men are needed to build, sell and install Radio sets—to
design. test, repair—as Radio engineers and executives—as
operators at land stations and on ships traveling the world
over—as operators at the hundreds of broadcasting stations.
And these are just a few of the wonderful opportunities.

Easy to Learn Radio
at Home in Spare Time

No matter if you know mnolthing about Radio now, you
can quickly become a radio expert, by our marvelous new
method of practical instruction—instruction which includes
all the material for building the latest up-to-date Radio
apparatus.

cores of young men who have taken our course are
already earning from $75 to $200 a_week, Merle Wetzel of
Chicago Heights, Ill., advanced from lineman to Radio
Engineer. increasi% his salary 100%, even while laking our
coursel Emmett Welch, right after finishing his training
started earning $300 a month and expenses. Another
graduate is now an operator of a broadcasting station PWX
of Havana, Cuba, and earns $250 a month, Still another
graduate, only 16 years is averaging $70 a week in a Radio
store.

Wonderful

PAY INCREASES et
OVER 8100 A MONTH Opportumtles
1 am aver- Hardly a week goes by
n_any WIthOUtllou{ receiving :ixr-
where om gent calls for our gradu-
O L ates, '‘We need the serv-
than I was ices of a competent Radio
making be- Engineer” — "“"We want
fore enrolling men with executive abilit
with Jrou. in addition toRadio knowl-
Z?n“gmer s';gf edge to become our local
000 too much managers’ —''We require
for the the services of several resi-
course, dent demonstrators' ' —

(Signed) A, N. LONG.

these are just a few small
Greensburg, Pa.

indjcations of the great
variety of opportunities
open to our graduates.
Take advantage of our
practical training and the
unusualconditionsinRadio
to step into a big payin
position in this wonderfu
new field. Radio offers
you more money than you
probably ever dreamed
possible—fascinating easy

DOUBLES SALARY

1 can very
eaally make
double the
amount of
money now
than before
enrolied with
you. Your
courge hag
benefited me
approxl -

mately $3000
over and above what I would
Ra.ve earned had I not taken

T. WINDER,
Grand Junction. Colo.

work—a chance to travel
and see the world if you
care to or to take any one
of the many radio posi-
tions all around you at
home. And Radio offers
you a glorious future!

m*50 to*200aWeek
RADIO

You can! Hundreds of ambitious men are already
earning thousands of dollars in this wonderful new
industry—you, too, can get your share. Mail cou-
pon below for Free Book which describes fully
the amazing money making opportunities in
Radio and tells how YOU can earn from $5,000 to

The National Radio Institute is America’s Pioneer Radio
Home Study School—established in 1914. Qur course 18 the
absolutely complete one now being offered which qualifies for
a government first class commercial license, It gets you the
bigger paying jobs in Radio.

Send for FREE BOOK

Learn more about this tremendous new field and its re-
markable opportunitics. Learn how you can quickly become
a Radio expert and make big money in Radio.

We have just prepared a new
32-page booklet which gives a
thorough outline of the field
of Radio — and describes our
amazing practical trainin% in
detail. Tgis Free Book, “Rich
Rewards in Radio,"” will be seat
to you without the slightest obli-
gation. Mail coupon for it now!
. For a short time we are offer-
ing a reduced rate to those who
enrol at once. Act promptly
and save money. National Radio
Institute, Dept. 32EB, Wash-
ington, D. C,

e r I ' r 7 r ' ¥ & _r ¥ ¥ _F___F¥ _F _F _ |}
NATIONAL RADIO INSTITUTE
Dept. 32EB = Washington, D. C.

Please send me without the slightest obligation your Free
Book, “Rich Rewards in Radio,” and full details of your special
Free Employment Service. ‘Please write plainly.

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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TRIMM Home Speaker out-talks
other speakers costing twice as
much. Beautiful tone, volume and
cleamess combine with the low price
of $10 to give the biggest value in
radio. Factorv regulated diaphragm
assures maximum volume and per-
fect tone.

TRIMM

Superior Reproducers

Headsets
Profcssional - - ‘1.‘0
Dependable - - $8.00

Speakers
Concert Model - $28.00
Home Speaker - $310.00

Phonodapter
GIANT Unit - $10.00

N T T T T TR

(T T T TR I TR BTN

Little Wonder - - $4.50

ING

ur Rrices are lowest

% féﬂ—’é_ 174

L]

-y

This Book Full of "\
Radio Bargains
Shows Big Savings '-':..-:.:-

on parts, sets and ac-
cessories,

for your

ighest quality copy today

standard goods.
All Orders Shipped Same Day Received [

RADIO

Storage “B” Battery
$35k Lasts Indefinitely— Pays for Itself
e aapna portommance iyt ".5&%’.. sma“.’.‘ﬁ':#

lt nne

e ‘I:?‘;"." "’ ot bar fme
wrhnt i' |m$ .f'ﬂl:ﬁ:‘. t‘-:':'-p:"m #:n

glrl buvr glase
plal t-., F yours

SEND NO MONEY Jus L e AL ﬁ.

ofder ja rocelved. Extra bl.ttari.l io series (U6 volts)

Ofter: 4
examiniog b-tterin- £ par cent dlmut. or

Pay o‘xrrn-mn
th ord all your order now
WORLD BATTERY COMPANY .

12 1%3.2-.“{’&‘.’”“ Av% ’ Dept 77, &orac;-hEnEE:- 1L
Pricas: 6-voli. J{ﬂ’ u:m:w“‘ godmp tu 50 uomnp 815.00,

World

“B" Current from the electric light socket. The Bosch No-
Battry is a device whic
electric light socket perfect and ample
vacuum tukes,
decidedly more efficient, relia

h enables anyone to obtain from an
Iate voltage for radio
It takes the %Iace of all “B" batteries and is

le, convenient and economical.

Type BAN for AC current $49.50
Type BDN for DC current $30.00

American Bosch Magneto Corporation

Main Office and Works: Springfield, Mass.

AUl apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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UEATIEl RADIANT

Non-Dielectric Condensers

Contributing to the Popularity Grounded
of the Splitdorf Receiver

Metal End-Plates

T a .,

2 nuhmlnm‘ml\uu\\\\\\-. sl

EATH Condensers play an important part in
the accuracy, easy tuning andp range of this
remarkable Splitdorf Receiver. The choice, Permanently Flat

- --by such an.eminent manufacturer, of Heath Con- Plates
densers is convincing evidence of thoroughgoing
quality of both materials and workmanship and
also of superior design. This sort of evidence is
your best guide in the choice of condensers,

Stamped under huge
presses to absolute flat-
ness, tempered to prevent
warping.

PRICES FOR VERNIER CONDENSERS Micrometer Geared

With Without rnier
Dial Dial b

No. 12AV 12 Plate $5.00 $4.35 Ordinary tuning
No. 24AV 24 Plate . 4.85 reduced by separate

Non-Vern'er types in all capacities. hairbreadth distinction.

rant € eat
Heath Sockets with the Exclusive Shock Absorber Feature, Price 75¢. We g,ua antee the H abh
Heath Genuine Bakelite Dials in 2, 3 and 4 Inch Sizes. vermel: Condense'r to be
more highly selective than
any condenser employ-
Write for Literature ing a vernier which actu-

‘ RW% ates ALL of the plates.

See the Heath Condenser ai Your dealer’s

Electric Mfg. Co.

204 First Street
Newark, N.J.

Canadian Distributors: Marconi Wireless Telegraph Co. of Canada, Lid.
Montreal, St. Johns, Vancouver, Hinnipeg, Halifax and Toronto,

el

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Every Question

ANSWERED
for only $13°

At last you have under one cover a
Complete Radio Handbook

New Leatheroid Edition

Compiled by HARRY F. DART, E.E., formerly with
the hnlen Electric Co., and U. §. Army lnstructor
of Radio. Technically adited by F. H. Doans.

514 PAGES

O MORE need you turn from book to

book, hoping to find what you want.
it is all here, in 514 pages crammed full
of every possible radio detail. Written in
plain language, by engineers for laymen.
Clears up the mysteries, tells you what you
want to know.

IT EXPLAINS: Electrical terms and
circuits, antennas, batteries, genera-
tors and motors, electron (vacuum)
tubes, most receiving hook-ups,
radio and audio frequency amplifi-
cation, broadcast and commercial
transmitters and receivers, super-
regeneration, codes, etc.

Under one cover. Yes, it is all in one
volume of 514 pages of clear type with
hundreds of diagrams and illustrations.

Send $1.50 to-day and get this 514-page
I.C. S. Radio Handbookh—the biggest value in
radio to-day. Money back if not satisfied.

f = == — == — — =TEAR OUT HERE~ mn = wm o r am 4

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 8251-E, Scranton, Peona.

I enclose $1.50. Pleass send mo—post-paid—the 514-
page 1. C. 8. Radio Handbook. It is understood that if
I sm not entirely satisfled I may return this book within
five days and you wil) refund my money.

Address......... warm

Oheck hers O and encloss 31 if you wish the
cloth-bound edidion.

‘““Radjo’’ Low Loss Tuner

A Can be mounted
g -!u-—“ & in any pcsition
- necessary to meet
nl : the wiring re-

_ quirements of
3 Yyour present
7™ circuit and it
can be substi-
tuted for any
- coupler you are
now_using. Lo-
renz system bas-
ket weave, the most efficient yet devised. Radjo
Low-Loss Tuners are made in two models.

The three circuit tuner with a 180 degree movement of
the retor.

The single or double circuit tuner has the primary with

eight taps as the stationary coil, with a 130 degree move-
ment of the rotor.

Price, either type - - - $5.50
‘““Radjo’’ Anti-Capacity Jacks
and Switches

A new departure in radio apparatus. Designed for radio
circuits exclusively with advantageous features posse
by no other jack on the market.

Write today for interesting literature.
JOBBERS—DISTRIBUTORS:
Write for Our Proposition

THE SHARP SPARK PLUG CO.

WELLINGTON OHIO
“Sharp’ Products—Licensed M'n’f'rs.

POPULAR RADIO
5 MONTHS FOR $1.00

To double our list of subscribers, we will for.

a limited time accept $1.00 as payment in full
for a five months’ subscription for PoruLar
Rapio. This offer is open to new subscribers
only. Tell your friends about it. They will
appreciate this money saving opportunity to
secure PoruLar Rapio promptly and regularly
each month.

The convenient coupon gives other attractive
offers good for either new or renewal subscrip-

tions.
. POPULAR RADIO
627 West 43d Street New York City

—— ey e S Gmme bume e e S Ty e e S W T ey ey Y —

Date.coserssnsrersses 1925,
Porurar Rapio, Dept. 37,
627 West 43d Street,
New York City.
Enclosed is remittance of §.......... . payment in full
for subscription order for PorurLar Rabio as checked below.

D S months for $1.00 (new subscribers only)

7 months and “How to Build Your Radio Receiver” ‘

for $2.00.

12 months and “How to Build Your Radio Receiver”
for £3.00. .
12 months and Set of “Simplified Blueprints” No. ...
for £3.00.

D 24 months for £5.00.

All apparatus advertised in this magazine has been tested and epproved by POPULAR RADIO LABORATORY
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THE NEW MODEL C-7

““The Rolls-Royce of Reception’ -

Tl x

MODEL C-7 SUPER-HETERODYNE
Wave-lengi{h Range, 200 to 575 meters. Dimensions, 40 in. x 8in. x 8 in.

Tube Arrangement: Regenecrative Detector, Oscillator, 2 Stages Radio, Detector, 2 Stages Audio

Important Today

THE EXPERIMENTERS INFORMATION SERVICE, Inc., has been recom-
mending the Super-Heterodyne method of reception since the early part of 1922.
In February, 1923, a Super-Heterodyne of our design was installed on the S.S.
Western World, pier 1, Hoboken, N. J., in the cabin of Dr. Horatio Belt. On the
voyage to Rio de Janeiro, Brazil, at a distance of 3,000 miles, southeast of New
York, the entire Greb-Gardner fight was received from WJZ, with sufficient
audibility for the entire cabin full of passengers to hear the bout, blow by blow,
plainly. At 3,300 miles southeast of New York, an entire evening church service
was received from Pittsburgh. At that time there was not another single firm
advertising or advocating the Super-Heterodyne. - Since then Mr. A. Ancieux,

Engineer, Trarivia Elec de Arequipa, Arequipa, Peru, has reported consistent
reception from KDKA, WDAP, WEAF, WGY and others, a distance of over 5,000 miles, using a
Model “C” Super-Heterodyne. The Pratt & Brake Corp., of New York City, sent a Model C to
Rio de Janeiro which received American broadcast station at a distance of over 7,000 miles.

Practically all concerns now featuring Super-Heterodyne have copied our original Model C design,
and to prove again that we are far in advance of competition, we present this Improved Model C-7
Super-Heterodyne as the Most Sensitive, Most Selective, and finest reproducing Broadcast Receiver
that can be built.

7 Tubes Give the Results of ()

e When regeneration is added to a one tube non-regenerative receiver the
The Reason'_incrcased amplification is about equal to adding two stages of tuned radio
frequency amplification. Heretofore it has been impossible to add regeneration in the 1st Detector of
a Super-Heterodyne and accordingly this has been a big loss.

The new Model C-7 Super-Heterodyne has a special 1st Detector circuit with a split antenna indue-
tance so arranged that normally the detector would oscillate continually. However, in addition, a
neutralizing condenser is inserted in the circuit which gives absolute control of the oscillations to such
an extent that the circuit can be adjusted to just below the oscillating point, as this adjustment gives
the maximum regenerative amplification. ‘The new circuit has a bias potential on the 1st Detector
grid, in place of the usual grid leak and condenser, and this allows infinitely weak signals to be regener-
ated and heterodyned through the radio frequency amplifier, which an ordinary grid leak and con-
denser would block. On a weak signal the difference in sensitivity is very noticeable. Using a 22-foot
indoor antenna in the suburbs of New York loud speaker reception has been obtained from KGO,
Oakland, California. A normal range of 2,000 miles is easily obtained on an average small antenna at
night under average conditions.

Blueprints giving all construction data $1.00

EXPERIMENTERS INFORMATION SERVICE, Inc.

Designers of the Highest Class Radio Apparatus in the World

476 Broadway, New York, N. Y.

C. R. LEUTZ’S NEW BOOK, “MODERN RADIO RECEPTION”
325 Pages 200 Illustrations $3.00 Postpaid

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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SUPORTENA

The ultimate in Folding Loop Development
Inductance can now be varied at will, to
suit the receiver.

An ingenious Slider on Upright Support
equivalent to 16 different Taps!!

A Development especially adapted to Super-
heterodyne receivers.

Tunes below 100 and over 600 meters!!
Increases the efficiency of any loop set. _

PATENT APPLIED FOR

$ 00 Construction Similar to the Popular PORTENA
9' Loop, with Addition of The Slider Improvement.

Manufactured by Radio’s Master Loop Craftsmen.

J. NAZELEY CO.

571 HUDSON ST. NEW YORK

mm Other
NEUTRALIZING NOW NO M 'IrSTER_ﬁ' Sterling

ERE is relief for the radio fan who has been try- Radlo De“ces
ing to get perfect neutralization,

The Sterling Microcondenser is a little device that enables you to Battery Chargers
neutralize the most difficult circuits, Reflex, Neu'trodyne and others, with R
unheard of ease. You can see and know just what you're doing. When
you have turned the little rotary plate to the desired neutrali positlom POCket Meters
you stop right there! The job is done! If your set is properly demigned,
n.:':;rnt.llndtlnn, formerly the most difficult; becomes the easiest task you —

n o do.
We suggest you try these condensers. If you do, you will tell everybody P anel Metel‘s
how easily the neutralization “bug-bear” is overcome. That's what others
have donel —
THE STERLING MANUFACTURING CO. Rheostats
2831-53 Prospect Ave.,, Cleveland, Ohio G
Potentiometers
Audio and Radio
Frequency
Amplifying
MAKES PERFECT
MAKES PERPCE Transformers
Easy and Permanent
(Maximmum ecapacity approx. 8 micro microlarads) Send for interesting cat-

alog including log record
sheets and diagrams

Al appamt;;dwm'sed in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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4-TUBE EFFICIENCY
Although only 3 tubes are used, all
the efficiency of 4 tubes is attained by
reflexing one tube. The circuit isone
stage of radio frequency, two stages
of audio frequency and detector.

DISTANCE AND
SELECTIVITY
Real distance right through the
strongest local interference with very
simple tuning.

CAN BE LOGGED

Only two dials, the readings of which
are always the same for each station,
so that tuning is practically automatic.

NON-RADIATING
Your set cannot interfere with your
neighbors’.

CONVENIENT
All power from dry cell batteries,
contained in the handsome mahog-
any cabinet. Easily portable.

Mu~1'dd T lex
3 uﬁe«»@ry&llfﬂecm)er

T

L

I-U-nln-. ﬂmmm

WS aviANTAE, iaigis Fren i

"J—l TN WY,

RtV 1N o FLbcfioep,
L.

0 I. ""‘Et!....... vt | "_.m-ﬂl! WPRTH— N,
o2

[ty

——but NEW in the value repre-
sented by the radio treasures it
unfolds and the sterling charac-
ter of instruments and workman-
ship. A MU-RAD Receiver in
every detail that has made the
name MU.RAD trusted and re- °
spected everywhere.

Write for Literature

Mu-Rap LaBoraTories Inc.
809 FIFTH AVE_ASBURY PARK. NEW JERSEY
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QUALITY

Based on
Perfection
of Parts—in

U.S. TOOL
CONDENSERS

CONDENSER is no

more efficient than its
weakest feature—a thought.
borne constantly in" mind
in designing and making
U. S. Tool Condensers.
As a result, the gradual
perfecting of each part has
led to the nearest point
approaching condenser per-
fection. Ask your dealer
to show you Type 6, with
the micrometer dial.

FACTORY
GUARANTEE

Write for
Literature

U. S. TOOL
COMPANY, INC.
116 Mechanic St., Newark, N.J.

Mfrs. of Special Tools, Dics, Jigs, Automatic
Machinery and Sub Presses

Morrison,

Loud Speaker
Unit

$300

(Was $16.00)

Standard of Radio

For three years—long before the days of Super-
heterodynes and many other splendid radio
successes—Morrison has been the acknowl-
edged leader among loud speaker units.
To-day the most powerful sets, and the most
sensitive, reproduce at their best through
Morrison Loud Speaker Units.  There is no
problem when buying a unit for either phono-
graph or horn—buy a Morrison and be sure.

You can adjust it loud for distance and tone
it down for local reception in a second’s time.

On sale at all good radie and phonograph dealers. Mail
orders shipped promptly from factory. Interesting
Loud Speaker Facts free on request

MORRISON LABORATORIES, Inec.
345 E, Jefferaon Ave. Detroit, Michigan

1 ) N
Begzn with a-

S~BAKELITE
) RADIO PANEL

Sold in
S'tcmdard sizes
in envelopes.

BEY

The same manufacturing skill that has made
Spaulding Fibre famous, produces Spaulding-
Bakelite, especially dependable because specially
processed for radio. Won't chip, shrink or split;
has highest dielectric propertics, great strength;
everlasting mirror finish., Furnished in all stand-
ard sizes.

Write neerest office for descriptive cireular

'SPAULDING FIBRE COMPANY, Inc.
Factory: Tonawanda, N, Y.

Branch, Officea—Warehouses

roome Sl‘. N. Y. City l(lN 4th St., Phila
0 bonAnlnle- Lake St.. Chicago.

4th St
5 Elkins St. 1 8c., San Fran
K 609 First Nat’l Bank Bldg., M‘lqlnal'auiee C

(

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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HE history of the Daven Radio
Corporation dates back before

the days of Radio Broadcasting. Its en-
gineers have concentrated their efforts
in the perfection of amplifying devices,
which have been copied and duplicated
by others, but their quality never
equalled.

In perfecting the Daven Resistance
Coupled Amplifiers, many careful lab-
oratory experiments were made at
great expense. The SUPER AMPLI-
FIERS and the knock-down kits are
the results, and have convinced the
most skeptlcal that Resistance Coup-
ling is the ultimate method of ampli-
fication.

The SUPER- AMPLIFIER comes
to you in complete form, ready to in-
stall. All the connections are under-
neath the molded. Bakelite base. It
gives wonderful volime, and is abso-
lutely distortionless.

THE KITS are for those who prefer
to build their own.. They are easy to
assemble and may be used in any
standard tuning circuit. Sockets and
mica-fixed condensers are not included,
but instructions are furnished giving
complete information and diagrams.
Supplied for either three or four
stages.

Oblain from your Dealer the “RESISTOR
MANUAL" our complete handbook on Resist-
ance Coupled Amplification 25¢c.  [If your
Dealer cannot supply you. we will send you
one direcl, post-paid for 35c.

\"“mwﬂﬁﬂmfﬁf DAV/EN \RAD/I\Q
e ORPORATION

esistor Specialists
New Jersey

e . WP M. W Sn WP dn P Sk W ML Wy S W Gk W . wr mh W dh U AR WP M W S W AR, e am W A W S W MW LA W AW AW AT AW AW AW AW AW A WA AV E WA
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___________ A
67%9 G]?rzstoorat of cANrmplifiers
e )
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Do You Know

—how to construct a radio receiving set
scientifically and the exact function of
each part?

—how the wave length of radio signals |
may be measured by the maximumi
amplitude method?

—the Heterodyne principle of radio |
reception?
—how to calibrate a receiving set?

The men who thoroughly understand
these things are holding good radio pos-
itions today as designers, salesmen, en-
gineers and executives. And the field
is broadening rapidly.

OPPORTUNITY IN RADIO
‘ FOR YOU

Prepare now for a big future —study
radio at home in spare time. The Radio
Institute of America, the world's oldest
radio school, now offers a new, revised
Home Study Course that covers every
phase of modern radio.

A Radiola III complete with two tubes
and headset is only one of the four
pieces of highest grade apparatus fur-
nished with this course. Mail coupon
today for more information on the op-
portunities which radio holds for you.

Radio Institute of America

{(Formerly Marconi Institute)
Established in 1909

322A Broadway, New York City

:lllllllll!llll"""""C,UT HERE-Illllllllllllllllllllll

RADIO INSTITUTE OF AMERICA
322A Broadway, New York City

Please send me full information about your Home Study
Course of radio instruction.

O 1am interested in the complete course including code.
O 1am interested in the technical course without code.

NaMe. . cccoienscaetosatrtacssbatnasssarabaasssanssnnstss
Address . oosisrsccaciosssnsarssocsesccccansscssassssnse

PR T L e e R L R R L RN Y]
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1) L L
f—Diswance and Volume
f~Perfect Shislding

4~No Body Capacity

.[:Er-r f.' ELI E $ E—Meorchanically Rugged

7—Bullt to All Capscitics

aﬂ 6—Eaoy to Inatall
" 8=Loases are nexlicible

{ondenser

Capacin, 0@ 5 8E

A MASTERPIECE OF EFFICIENT
RADIO EQUIPMENT

Adapted for Any Circuit

Your Radic Hookup is not complete without a
““Nol-Los'" Condenser. The discriminating Fan de-
mands it. ] .

What do you think of getting England on a one-
tube set? ‘‘Nol-Los" wag the Condenser used.

Aluminum construction, it is light yet rigid. The
single post makes it e¢asy to mount in any position
on panel.

When buying a Condenser, Capadtie’
insist upon a Grosser 0005 4.00
"Nol-%.os." llt your Dealer 00035 :: s3"15
eannot sup, u send k »
nt' pLy yo 00025 at  3.50

Dealers and Jobbers
write for terma.

B. Grosser Sons Co., Inc.

52 Sudbury Street, Boston, Mass.

COCKADAY FOUR CIRCUIT

Built to Specifications in October Izzue

COCKADAY SUPER-HETERODYNE

Built to Specifications in January Iasue
{Rear alota not included in other cablnets.)

ll-‘!':'ot- w;’:lnnt Mahog- W;n;imt Mahog- Wn‘llnnt
- N, of Ma- A or Ma-
Bize ﬂbijﬂl hogany Bize ﬂni-*n hogany Size ﬂni:h hogany
Sg.;g ‘_rlxzs-s 85.76 §7. 7x27-9  $6.45 sggg
Tx1B-B 4.55 b =308 6. 3 Tx21- . A
1:21-3 5.00 5.;% 7!30-3 s.g 8.60 121.10 T.
Tx24-8 5.40 8.76 Tx40-8 5.00 11.26 Tx230-10 10.20
COCEADAY CABINET for slther st co....oociiiiiaaias P 6.90 §.60

Nicely moulded top and base, nickel batl tip stop hinges.
Deep nich Adam Brown mahogany. finished with DuPont's
varnishes carefully hand rubbed. Accurately made of best kiin
dricd lumber and welt packed. Shipping charges paid to
Mississippi River.

For full length piano hinge instead of nickel stop hinges add
4c¢ per panel inch. Mounting boards 35¢, above 24° panel soc.

WRITE FOR BOOKLET offering best values in radio furnitore.
TERMS: CASH WITH ORDER or C. 0. D,

CORBETT CABINET MFG. COMPANY
1415 Emst St. 5323 N, Carlisle St.,

E]

&
[

o0

S

2
an
3

apon

2222

Pittaburgh, Pa. Philadelphia, Pa,
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WHEN you run across a

couple of Telos set owners—
as everybody does nowadays—
stop before you doubt the results
they talk about. For you can
easily find out whether such
power, selectivity, at so little cost,
is possible, by using the coupon

below.

When you do find out how the
Telos principle of tuned R.F. has
been developed—how it makes
three R.F. stages entirely prac-
tical—how the AF. is super-
imposed (reflexed) on the R.F.
tubes—how “Unicontrol works”
—how 5, 6 and 7 dry cell tubes
are made to operate with half the
usual plate current—then, you
will no longer doubt—but you

Don’t call them hars
write for the book yourself!

DANZIGER- |

will want a Telos set yourself.

And you will also find that you
can easily build any one of the
many interesting Telos sets In a
single afternoon—the essential
Telos instruments to build scores
of circuits, based on the Telos
principle, are all in the Telos Kit.

So fill out the

coupon now!

‘Don’t doubt—

Telos

Inlerior wiring of a lypical
Sel. Every step is clear-
explained in the instruclion
k and diagrams.

-

know for yourself
what Telos really
does!

bilities.”

JONES, Inc. |

Dept. A
25 Waverly Place

DANZIGER-JONES, Inc.
Dept. A, 25 Waverly Place
New York, N. Y.

Send me at once your booklet
“The Kit of a Thousand Possi-

..............

.............

New York, N.Y. |

L-u—-—.t—t—-—l—t—-\—nt—h_uu-—!
]
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INSULINE

FRIEZE FINISRH

BUILD YOUR SET

Build your set around Insuline. Radio experts, fans and
set manufacturers are turning to Insuline panels and parts
because they have proven themselves to ke the most de-
pendable and most perfect insutating material in the radio
market.

Insuline is beautiful in appearance, tough enough to
stand hard usage and is easily worked with ordinary
tools. It is especially made for radio purposes.

. e
(vo

am.

. |

- e
'__-"‘—FIVE,T\E‘—E

abh
Far-. AM“ASSjoo_E

UNER
aL FILTER TUIT
Jo!‘!:éESHMAN MA_;'\'E_R‘PIECE

— R ANSCONTINENTAL LOW LOSS
b . RASLA REFLEX

“TTRODEIRTS KNOCKOUT

AROUND INSULINE

Above is shown the beautiful new Insuline frieze finish,
a panc! that is rich, decorative and substantial. No
scratch can shcw on its artistic surface.

Insuline may also be obtained in these colors—black,
black anti-capacity and mahogany. [n all standard and
special sizes. Also drilled and engraved for nine well
known circuits.

For pancls, dials, tubing, sockets, and mounting strips—Insist that your dealer gives you INSULINE

RADIO PANEL AND PARTS CORP.

(INSULATING COMPANY OF AMERICA)
INSULINE BUILDING—59 WARREN STREET, NEW YORK CITY

WESTERN DIVISION: M{E -0) MICHIGAN AND OHIO REPRESENTATIVE:
Insulating Co. of Amerlen, Madison, Wisconsin, 0‘ “;JUUI 3 F. A. Krue, Jr.. 333 State Street,
538 80. Dearborn Street, Chicago, 111 e g Lot Detroit, Michigan.

Manufacturers, Jobbers and Dealers Write Our Nearest Branch for Literature and Prices

—]ust One Question Left!

“Shortd-I-bruy-a-battery charger?”

({1 ¢ ‘) »
»
({1 s * Ak > % a z
&L . . ] : 2 /
¢ of a m P

“Which battery charger shall I buy?” |

UNITRON

BATTERY CHARGER

FOREST ELECTRIC COMPANY

NEWARK, N. J.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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%ey J @ Ay (Contmued from last month)

THEY SAY OF THE ADLER-ROYAL NEUTRODYNE

“A Roya.l will reproduce the tones perfectly . . . without discordant noises, Compare
it'. . . in quality of tone reproductlon :

Royal amplifies with Thorda;'sons!

. THEY SAY OF THE THERMIODYNE:
10 “If it’s in the air, Thermiodyne will get it regardless of distance. No distortion, no howling.”
Thermiodyne amplifies with Thordarsons!

“Pure tone—remarkably clear and sweet reproduction.”

THEY SAY OF THE PATHE:
1 1 Pathe amplifies with Thordarsons!

THEY SAY OF THE MICHIGAN:

12 “Gives any degree of volume desired—without distortion. Exceptionally mellow tone
qua.hty—a. tone charm that eliminates harsh or mechanical notes.”

Michigan amplifies with Thordarsons!

e ~ Follow the Lead
"* "~ of the Leaders]
w® («cﬁ"‘ Build or replace with Thordarsons

NE Leading set builders have sciéntific laboratory apparatus to
THEP\MIODY test, compare and pfove the facts about transformers.
DI“E They continue to use more Thordarsons than all com-
ULTP\Z{' petitive transformers combined. Doesn’t this answer
MURDOCK the amplification question?
daz ARKRA Daily we hear from fans who paid high prices for musically

named, fancy-looking transformers only to discover that their

old standbys—Thordarsons—-—were the real musical instru-

= ments. For the benefit of others we therefore repeat ‘‘when

ICHIG AN better transformers can be bought they will be Thordarsons.”

D _...---E""‘ ’I;fxw dlf any, tra‘.;‘lrifomlfrs actually cc‘;st as much to make a]a.s

ercsnadyn Super. Het Buiiders! ordarsons. y, then, pay more? Any store can supply
MALONE LEMON 5"1&;?5«"?5'!‘&“ wown  YOU. Ii dealer is sold out. order from us.

o' and other lead

MASTER RAD]O Ing _suthoritios | recom.

Brhoadctiid:  THORDARSON ELECTRI ‘ACTURING CO.
N.;YAL m:umm‘:ﬂa no AND MS

W@,
Pethe

UNCONDITIONALLY GUARANTEED

e HORDARS()
AUDIOEI;.A :
GaE v AMPLIFYIN SFORMERS
MANY OTHERS

Standard on the majority of quality sets

TYPES AND PRICES: Thordarson “‘Super” Audlo ]-rl:qu.l:nl:.s
Transformers are now to be had in three ratios: 2-1, 85; 31<-1.
f-1. $4,50. Thordarson Power Amplifying Transformers are $13 t.he
palr, ‘Thordarson Interstage Power Amplifying Transformer, $8.
Write for latest hook-up bulletina—free

All apparatus.advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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FRE

Instruction Book

and Radio Manual

WITH

POPULAR RADIO

Build Your Own

Aside from the feature of economy, there is the thrill
and satisfaction that comes from building your own re-
ceiving set. Instead of being a mere ‘‘dial-twister” you
will necessarily have a very- défihite basic knowiedge of
what radio is all about after constructing a set.

Thousands of "sets have never” Been coristructed be-
cause of the atmospheére of mﬁ’:tery that has enveloped
the whole subject of ‘radio. - Kendall B:anmtﬁ. Editor,
and Laurence M. Cofkdday,” Technical Editor of
Porurar Rabio, through their close contact with the
great radio public sensed this dénd tompiled a book that
will convince the veriest beginner that technical training
is not essential. If you have a little time to devote to a
most fascinating pastime, send for a copy of “How to

* Build Your 'Radio Receiver” and discover how snmg)le
and easy set building really js, 'y This famous book has
made it s0. o

Free Advisory Service

Porurar Rapio is full of helpful suggestions as well
as instructive and entertaini articles on radio and
allied scientific phenomena. This information is supple-
mented by an adwvisory 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

rsonal letter if yvou will submit it to the Technical
ggrvice Bureau. For this purpose a big modern. labora-
tory with a trained stafl of investigators under Mr,
Cockaday's personal direction is always at your service.

A Valuable Combination

For the next thirty days we will give you a copy of
“How to Build Your Radio Receiver,” FREE and enroil
you for all privileges of the Techmcal Service Bureau
at no further expense, on receipt of your remijttance of
$3.00 in payment for a 12 months’ subscription for
PoruLAr Rapio. (As an alternative offer, if you wish
the combination with PapuLar Rabwo for 7 months
only—send but $2.00). Inany event, you run absolutely
no risk as we will refund in full if you are, not more than
satisfied with your purchase,

PoruLAr Rapro Dept. 35,
627 Weat 43d Strest,
New York Cily.

Enclosed remittance of $3.e0 is payment In full for a 12
monthf& subscrilg;mn for POrPuULAR Rap10o and copy of “How

Ofer expires
Mar. 20, 1925

to Build Your Radio Receiver”’ FREE.

Name.............0.0 I N T T
Address.............. 5000 0000000000000 500008000000000
Gty iviaieinnns HB0a0a0a0a0A0a0 g State. ......... .

DCheck here and remit $2.00 #f you prefer PopuLar
RADIO for 7 months only in combination with “"How to
Build Your Radio Receiver.”

In “*“How to Build Your Radio Recsiver'' you will
find complete conastructional diagrams, specifica~
tions, photographs and inatructions for building
the following sats. Eac as been selacted as repre=
sentative of its circuit becauses in laboratory teéats
it proved the best for distance, selectivity, tone
volume, simplicity of construction, sase in tuning,
reliability and all-arocund satisfaction.

A $5 CRYSTAL SET

The simplest up-to-date set for local broadcast reception. Approxi-
mate range. 15 miles, though distances up to 400 miles -are ot
extradrdinary. Gives clear signals on headset without distortiod.
No operating cost whatever. .

THE HAYNES SINGLE TUBE RECEIVER

.An cfficlent set that may be made by o novice at an approzimete
cost of only $15 for parts. Simple to tune, selective, good audi-
bility. Long distance raoge up to 1.000 miles on earphones.
Six-volt storage battery and 22 X-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 er tube, to
strengthen the received signals, so that they will operate 2 Joud-
epeaker. It is easy to construct. efficient and inexpensive. costing
only $15 for parts, Operates on the same “A" battery that is used
on the vacuum-tube detector unit.

THE COCKADAY 4-CIRCUIT TUNER

A 3-tube set, famous for its high selectivity and beautiful tone.

S0 neat and compact that it may be kept in a hureat drawer. Cost

of parts about $40. Receiving range approximately 1,500 miles on

a loud-speaker. Operates on & 6-volt storage battery and two

:esi-lmi‘:;B" batteries, or may be adapted to dry celln and dry
tu

A 5-TURE TUNED RADIO-FREQUENCY RECEIVER

Two stages of tunced radio-fr equency ampli cation, dciector, aod
two stages of audio-irequency amplification are here employed so
that the posaibility of “oscillation and re-radiation’ is eliminated.
The set can be operated on & loop antenna and may be built at a
cost of only $90 for Darts. Six-voit storage battery aod two 45.
volt "B "batteries required. Range about 1,000 miles on loop or
indoor antenna and 2,500 to 3.000 nules on an outdoor antenna,

THE “IMPROVED"” COCKADAY 4-CIRCUIT TUNER

Probably the most impartant cont ribution yet made to the equip-
ment of the radio fan. A compact 5-tube set with a receiving range
of over 3.000 miles. Cost of parts about $95. Wave lentth
range from 150 to 675 metern, Automatic tuning and power
amplification. Maximum vol d {lent reproduction
and 1o interference. Requires a 6-volt “A™ battery. three 45-volt
. “B" batteries, one 22} -volt "B battery and a 9-volt “C" battery,

THE REGENERATIVE SUPER-HETERODYNE RE-
CEIVER

LINC S VRS

Mare sensitive. more selective and more simple to tune than any
other 6-tube receiver yet developed, A three-section 6-tube set
employing the Haynes Single Tube Receiver as tuner. May be
further extended to a four-section, 8-tube set by the additien of
the two-stage audio-frequency amplifier. The cost of parts
spproximates $100. Range of 3.000 to 4,000 miles ou a loud-
speaker. Has been called tho “Rolls-Royce of radio receivers.

POPULAR RADIO

627 West 43d Street, New York City

—
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Bakelite — ‘Faultless sevvant of

= Radios invisible audience

Wl

o«

sl T

Radio has banished isolation. It has brought the music

of opera and orchestra, the voices of statesmen and
BAKELITE combines proper-

ties which make it unique
among insulating materials,
It has high insulation value
and greatl strength, resists
both heat and cold, and is
immune to moisture, ol and
fumes, Bakelite /s unaffected
by time and use, and ts color
and finish are permanent.

Na-ald Dial

Rarhbun

Condanser

Na.ald Tube
Socket

R.C.A. Tube Base

teachers into the cabin of the woodsman, the home of
the farmer and to people everywhere,

Bakelite is playing a vital part in this universal radio
reception. It is used by over ninety-five per cent of
the manufacturers of radio sets and parts, for they
know that Bakelite insulation can always be depended
upon to give superior results in service, in any climate
and at any ti‘r.ne of year.

Some of the many radio applications of Bakelite are
shown in the adjoining column. When buying a radio
set or part make sure it is Bakelite insulated, for_this
is # definite indication of quality.

Write for Booklet K

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Street

Bakelite
trade grack and can be
uied only on produces
made ftam marerials
manufecetured by the
Bakelite Corportion.
It is the oaly matecial
which may bear this
fermous mark of excel-
lence.

BAKELITE

00

BAKELITE
istheregistered trade
enark for the phenol
resin prododt mana-
facrured under pat-
cats owned bY rhe
Bakelitc Corporation.

THE MATERIAL OF A THOUSAND USES

3527-R

All apparatus advertised in this magazine has been tested and a pproved by POPULAR RADIO LLABORATORY
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Philip Chandler & Company
Boston, Maas

L. W, Cleveland & Com
Portland, Malne PRn)

R

3/@* : PilEilm
e

AUDIO TRANSFORMER

When your set is equipped with Supertran audio transformers you
are assured faithfulness in reprod
all distortion together with great volume,
shielded. is protected against damage to the coil while mounting.

ﬁ."ﬁ !
wff%,;_

uction, clarity, and freedom from
he Supertran being

At All Good’ Deal
$6 Write for Interesting el:i.:;:lnlre e

Distributed by
Waite Auto Supply Company
Providence, g. I. .

The Beckley-Ralston Company
Chicago, IIl.
Coast Radieo Supply Company
8an Francisco, Cal.
Radio Ltd., Montreal, Canada

FORD MICA CO., Inc., 33 E. 8th St., New York

(

||’-i".f"f"l:"lf Y | |

STRAITLINE

CONDENSERS
ARE UNSURPASSED

100% fow loss; grounded rotor; swedged in
plates of logarythmic curved type; cone bear-
ings front, ball bearings rear; special wipe contact
rotor conncctions. Performance perfect. Type 3

star, $4.00; Type 4 star, $4.50; Type § star, $5.50.

Expert panel engraving for manufacturers.
Write for prices.

HAIG & HAIG MFG. CO., INC.

Pioneer Condenser Builders Rochester, N. YJ

Type B. M. $4.50

NEAT and simple to install, the Jones
{ Multi-Plug affords a plug-in connec-
tion between set and batteries, antenna,
and ground. The seven contacts take care
of all input connections, two A Battery
and three B Battery leads in cable and an-
tenna and ground which are separate leads.
The 8 cable not only affords a neat wir-
ing arrangement but permits placing bat-
teries in basement or other convenient

place.
Jones

MULTEPLUG
THE STANDEE@ ﬁ‘ NNECTOR

P

Used by Leading Set Manufacturers Including

Howard-Workrite-Zenith-Mu-Rad

Write for illustrated folder of
Panel Mounting and Binding
Post types

HOWARD B. JONES

618 S. Canal St. Chicago

All apparatus advertised in this magazine has been tested and approved by POPULAR RapIO LABORATORY
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“No fancy gewgaws to attract the eye
and cause trouble in the end”

O writes Mr. Henry M. Neelyv, Editor of

RADIO-IN-THEHOME. Mr. Neely adds:

“The present-day low-loss condenser ap-

proaches more nearly to a perfect instru-

ment, the more nearly it approaches the

design and workmanship of the Cardwell.”
Simplicity is a distinctive characteristic of
the Cardwell. There is no excessive bulk or
weight —no intricate parts or complicated
assembly.

Other points of merit have been praised
by many different experts. In fact, Cardwell
condensers have received the universal
approval of radio editors and engineers
everywhere.

Cardwell condensers are rugged, free

from play, noiscless and remarkably smooth
in action. And there is nothing to work
loose or get out of adjustment.

Cardwell invented the first “low-loss”
condensers—a name originally applied only
to Cardwells to distinguish them from
ordinary varieties. Carg‘:lvcll now makes
seventy-six different types—a condenser for
every requirement. Ask your dealer to show
you his assortment.

A postcard brings you an education on
condensers. Write today for the new Card-
well Condenser booklet.

Th~ Allen D. Cardwell

Manuviacturing Coerporation
81 P-ospcct Street, Brooklyn, N. Y.

CARDWELL

(RADIO UNITS

UNITRADS

OF MERIT)

CONDENSERS —INDUCTANCES — TRANSFORMERS

—

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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Look for this
tradermnuark

For Al Cireinits

‘‘Radio Broadcast’s ‘Knockout’ "
Walter Van B, Rbberts’ Circuit—
Camliring Radio Frequency,
Regenemtion and Reflex,
Endorsed by My, Asthur H. Lyoch, Editor

] “Radio Besadca™ 1
+* &

Buy from
this carton

Write for informarion regarding sets of
Supercoils-for Neutrodyne, Superdyne,

B Superheterodyne, and Harkness circuits.
€ DOuUre— T S iy P

. . : PenrecTion Ranto Mre. Co.
In bu.yln'g radio tubing Office 316—1523 Chestnut Street
(spaghetti) that you are getting Philadelphia, Pa.
perfect insulation. Send 3 = 2¢ stamps for Low-Los Bulleting snd Hook Ups

You know your insulation is
the best when you buy B-H
Brand Radio Tubing, because
it is—

-Made of special woven cambric.
Has six coats of varnish.

Proof against water, oil and acid,
Extremely flexible.

Guaranteed not to crack.

NO other mntenal known pos.

sesses the many combined
advantages for radio paneling as
does Dilecto. It has every en.
dorsement of deal er and manu.
facturer, because it is practically
indestructible.

The different colors make it
easy to trace your leads.

All our tubing is hand.dipped
and naturally dried, thereby
“ making it flexible, non-peeling

Tug CoNTINENTAL F1pRE COMPANY
Factory: Newark, Delaware

NEW YORK. Woolworth Bldg,
CHICAGO, Wrigley Bldg.

e PITTSBURGH
f Ol‘ the ) s Farmers Bank Bldg.
! SAN FRANCISCO

and non-cracking.

Your satisfaction is our aim—
our trade-mark is your protection.
Ask for it by name.

If your dealer cannot supply
J you, order direct from us.

Also Manufacturers of High Grade

Optical Tubing and Magneto Tub-
! ing of High Dielectric Strength.

Bentley-Harris Mfg. Co.
Elm and Ash Streets
Conshohocken, Pa.

75 Fremont St.
LOS ANGELES, 307 S. Hill St.
SEATTLE, 1041 Sixth Av. So.

Offices and Agenis
D throughout the world. "

\ —
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A Wonderful
Radio Achievement!

The First All-Glass Socket

Countless tests have proven
glass to be the most effective in-
sulation available to radio. After
exhaustive research, our en-
gineers have developed a new-
idea socket made entirely of
VIRALON-—a special glass pro-
cessed for 1009, electrical efh-
ciency.

VIRALON Glass is absolutely heat
and moisture proof, and unaffected
by those influences that commonly
make rubber, rubber derivatives, por-

celain and vitreous products so in-
efhcient.

most of the so-called ““tube noises”—
cut down power losses—prevent short
circuits — and eliminate radio fre-
quency leakage.

DURAY RADIO CORPORATION
Dept. 11 263 Washington Ave. Newark, N. J.

You'll Jike all the exclusive Duray
features—the all-glass construction
—the one-piece contact strips—the
knurled contact spots (corrosion-
proof)—the handy soldering ter-
minals.

Price $1.25 (standard size)

S S Packed in attractive carton
A LL G LA Until all dealers have been stocked,
VIRALON vou can be supplied direct from the

factory at the retail price. plus 10¢
for packing and postage.

Duray All-Glass Sockets eliminate

All apparatus advertised in this magazine has been tested and approved by PoruLAar RADIO LABORATORY
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:.-""-.' S, ooy
£ NESTOR N~ S —— 1C6
CICO BEND-RITE - — CI
BATTERY N SIR = = AUTOMATIC
SWITCH i = PLUG
— S 75¢.
cico = — —_—
BAKELITE = ”? § Cico =
RHEOSTATS =pa :":" ""’""' E BAKELITE | —
Plain, $1.00 = rg POTENTIO-
= Vernier, $1.25 == I' = METERS
2 Ohm, $1.25 E - = $1.15
Ccico ——  Definite angles, per- ——— CICO 2-WAY
BAKELITE ———— — fect eyes, and | PLUG
JACKS = ——] straight wire from 1 40¢
- point to point does — ==
make a difference in £— —
— radio reception. ! = —
— ThNB NESTOR | ==
JACK PRICES = SWITCIT PRICES
Binrle gopen No. 37-.80 AT Battery No. 33-.90

Bingzle closed No. 31-.85
Doublecircuit No, 33-.90

Combination “A™ & “B"
BBattery No, 34-81.00

Write now for descriptive literature.

CONSOLIDATED INSTRUMENT COMPANY OF AMERICA, INC.
41 East 42nd Street, New York

@
Who is buying
LIBERTY this month?

Friends of people
who bought the
LIBERTY S
Last Month

-
Botivorpd

Manufactured by

LIBERTY

TRANSFORMER CO., Inc.
555 N. Parlkside Ave., Chicago, Ill.

BIG _SAVINGS

ON GUARANTEED

RADIO
This Big 1925 Radio
Catalog Free

LATEST EDITION

SET BUILDERS GET
THIS CATALOG

“'STANDARD'' is the fnatest growing Rudio chain Store Or-
Kanization. and one of the oldest anid moat relisble.

Thoss who cannot visit s ‘‘STANDARD'" Store can_jnin nur
vaut army of satisfied, thrift loving custorern, und profit by our

uctn sold by ua on *‘ Maoney Bae ugrontes,”
ur Catalogue in your hame is as good as & Standard
a'ynur town
H.:ference: K. G. Dun B trects, or Union Nutional Bank

!m§§\lmg City YPricos ot nation: llrkkaown and relllhle Radin

ST/ iRer-D

611 Market Street Philadelphia, Pa.

All apparatus advertised in this magazine has beew tested and approved by POPULAR RADIO LARORATORY
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CoOAST COorL

Distance with local stations going strong
Maximum Volume without distortion
Coast to coast reception

You will get all these to your best satisfaction
if you use a Coast Coil—the only coil with o
double rotor and built on the correct scientific
low loss principle.

The Coast Coil is the one 3 circuit tuner that
tunes your aerial to your set. The unfixed
(variable) primary afford the correct coupling
for receiving various wave lengths. With a
Coast Coil you get the stations you want when
you want them.

The records of Coast Coil reception are unapproached. Fans report as high as
fifty stations received clear and loud in one night’s tuning. Three foreign sta-
tions—Paris, Brussels, Mexico City—have been heard by one fan in one night.
Isn’t that what you have been looking for in radio?

Go to your dealer and ask for a free Coast Coil hookup. Notice how easy a
Coast Coil set is built. If your dealer hasn’t a Coast Coil, order direct from
us giving dealer’s name and address.

Variotector Foote Crystals

| $1.so g"f‘{%

Complete =

I

The best detector for reflex sets. Can’t 8 Mounts--35c¢ to $1.00

short circuit or leak. Fixed or fixable. i )

Mounts right on panel. Give more Each crystal triple tested for triple power,

distance, greater volum(; and clarity triple life and triple size. Sensitive all over.
-=3 .

. Made to fit the stand and crystal cup. Get
Ask your dealer for free Variotector oo pleasure—use Foote Crystals. Ask

hookup. If your dealer doesn’t carry your dealer for free Foote Crystal hookup.
the Variotector, order direct, giving If your dealer doesn’t sell Footé Crystals, or-
dealer’s name and address. der direct, giving dealer’s name and address.

- FOOTE 222¢

123 North 19th Street, Philadelphia, Pa.

=

et
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“MODERN
RADIO
RECEPTION”

A New Book

Charles l; Leutz

" 325 PAGES
200 ILLUSTRATIONS
FULLY BOUND

Partial List of Contents:
Radiola Super-Heterodyne Dia-
gram
Western Electric 4B Receiver
Model C Super-Heterodyne
Model C7 Super-Heterodyne
Long Distance Reception
Short Wave Reception
Long Wave Receivers
Pliodynes and Super-Pliodynes
Laboratory Equipment
Broadcast Transmitters

High Efficiency Amateur Trans-
mitters
Model L Super-Heterodyne
and
Everything of importance relating
to Broadcast Reception

Ao o

This supersedes Mr. Leutz’s earlier book
entitled ‘“Super-Heterodyne Receivers”

i - L —— n ¢

Latest
s Development
in Radio

The Lombardi
Multi-Unit Condenser

The public is demanding simplified tuning in
recetving sets.  To fill this demand, the Multi-
Unit Condenser makes possible the use of a

Single Dial Control

-which can be used on any radio frequency re-

ceiver of one stage or more. Made in double
and triple units—two capacity ranges, .00035
mfds. and .0005 mfds. Noted for rigid design,
low-loss and perfect vernier.

Set manufacturers are including the Multi-
Unit condenser in their new models. Sold
also to the exacting radio experimenter and
amateur constructor.

Licensed under Hogan SBingle Control Patent x 1,014,002

Literature Sent on Request
Special Jobber and Dealer Propasition

The Lombardi Radio Mfg. Co.

67-71 Minerva Street Derby, Conn.

pice $3.00 P;:paid

v s s o — ] T

EXPERIMENTERS INFORMATION
SERVICE, Inc.

476 Broadway New York, N. Y.

Made in Hoosick Falls, N. Y.

by the

TIMBRETONE MFG. CO.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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KESTER Radio SOLDER

{Rosin Core)
!

i)

v o m——
./ bllt tt L AP PT' Oval POPULAR SCIENCE

Jack Binns knows, and here's what he says in Colliers:

‘“‘Never use_any of the messy soldering pastes. This is quite important,
because it causes a lot of noise in your reception. The only material to use,
is rosin. Suitable strip solder can be obtainéd with a rosin core which makes
the task of soldering a simple one."” :

Not only has Kester Radio Solder won the approval of the leading radio
engineers,and laboratories, but it has also won the approval of thousands of
users. Listen to what one of these fans says about it:

‘I find Kester Radio Solder so good that I refuse to use any other make.
I wired an 8 tube Super-Het. with your solder and it worked perfectly. 1
am now using my third can, and have recommended it to several of my
friends who have been usini inefficient and harmful soldering pastes and
fluids of various kinds.. They report much pleasure and satisfaction by
changing to Kester Radio Solder.”

Kester Radio Solder has a pure rosin flux inside of itself which makes : bso-
lutely non-corrosive joints and prevents dielectric:losses. 1t requires only
heat. By using a good hot iron and having it touch the parts to be soldered,
a neat, clean job quickly and permanently safe is the result.

Insure safely soldered joints in your set by purchasing a can from your
dealer today, or sending this coupon to us.

CHICAGO SOLDER COMPANY

4235 Wrightwood Avenue _ Chicago, U, S. A. * RADIO BROADCAST

for Full

GCentlemen: Please send me one can of KESTER RADIO SOLDER for which 1 enclose
25 cents in stamps. (Postpaid in U. S. A.)

All apparatus advertised in this magazine has been tested and approved by PoPuLAR RaAD10 LABORATORY
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This KIC-0 qmpment has been approved by Pooular Radie laberatory

PRICES

PZ indicates panel type
with switches.

CZ is plain type with-
out switches.

Vol- c T
tage M. A H. PE élge
130 2500 $36.00 $33.00
100 2500 27.50 24.50
70 2500 31.50 18.50

:k 45 2500 16.00 l4.50
o = 2234 2500 .. ... 7.50
! KIC-0 CHARGERS
q Type K- Single un-
h

mounted.. ......8x.50
1 Type K-2 Singlc

3
- Type K-3 Multi-
.ju Il’olar goung:d l: .00
New KIC-0 “B'’ Battery and Charger Chemzlts
Double Potential Charger (one cell)........ .50

Let KIC-O Batteries help you to
get those far-away stations

The real thrill for a truc radio fan comea when he tunes in on a new station
further away than any he has ever heard before. That is one of the reasons
why we are contlnunlly receiving hundreds of letters of high praise for KIC-O
See your deater or Clip the coupon . Storage "B" Batteries. Each Tettcr proves more conclusively the unrivaled
L e e s e e e = ] riority of the KIC-O for better, clearer, truer. radio reception.

Kimley Electric Co., Inc.,
2667 Jmin St., Buffalo, N. Y. ickel-zin¢ construction of KI1C-O elements prcscrved bglr a speccial alka-
I

]

Gentlemen: Pleage send items checked l line solution give KIC-O Batteries practically unlimited They give

below to undersmned address: an cven, dependable discharge over long periods of service “and, arc not
KIC-O "B~ Battery type .......... ' harmed by idlencss or overcharging.

Vo!ta I Price ............ And with the KIC-O smgle or ouble potential Ch"i which charges
KIC-O Charger (specify which)........ I the battery frlom an I}I‘O vcitE A. C. highting line you will have a real perma-

L gl seas .I.Ill’lll- ------ --- ncnt power punt w lc w]l aat fOr yelra

El\égtfnformauon ESFing BUG iy l All KIC-O products are backed by a aatisfaction or money back guarantee.
Send C.0.D. suhject to puarantee of Write for full description which will tell why KI1C-O units arc better than

sallsfaction or money back to I dry cells, *‘B”" eliminatora and acid ““B” batteries.

..................................... | KIMLEY ELECTRIC COMPANY, INC.

..................................... | 2667 Main St. Buffalo, N. Y.

i

Dulce-Tone and your Talking Machine
—the BEST Loud Speaker

WITHIN your talking machine is the finest radio

amplifying unit that money can buy—Ilink it to
your radio with a Dulce-Tone. Radio will be repro-
duced with the same clear, undistorted precision you
get in playing a record. No substitute will give
equal resuits.

Hear Dulce-Tone today at your favorite radio or
musiC store. If they have not Dulce-Tone in stock,
order direct.

THE TEAGLE COMPANY, 1125 Oregon Ave., Cleveland, Ohio
Canadian Representative: The Qtto Higel Co., Ltd, Toronto

Retail pirice complete, 810
(In Canada $314)

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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]

fmgw.

Here's something more important than has
come out of your loudspeaker for a long, long
time,

The leading broadcasting stations use
Willards.

When a station broadcasts, voice and musie
must be amplified many, many times before
the program can be put on the air.

The amplifiers used are like the ones in your
set — only larger.

Quiet operstion of the batteries employed
to furnish this amplification is a9 essential to
the broddcasting stations as it is to you

You see, their requirements for a good send-
ing job are the same a3 your requirements for
— a good receiving job.

And believe me, Jim, Willards have what it

takes to do it.
Signing off, *
sﬁﬁ\l-
P. 8 1 have been looking at the mup md
there are 178 stations using Willerds. That
ad will tell you something, I guem.

178 BROADCASTING STATIONS USE WILLARDS

FOR SALE AT WILLARD SERVICE STATIONS AND RADIO DEALERS

These unusual batteries were developed by
WTAM—the broadcasting Station and Radio Re-
wearch Laboratory of Willard Storage Battery
Company, Cleveland, Ohio.

wriero WT A Mt f e
booklet— } / to WTAM.
(The Yoice of the Storage Battery ) ' Y'll bring you

“Better Results.”

Read how you can get greater distance, and added
clearness from your set—how to get the longest life
and greatest value from your batteries. It's all in
the little booklet. Sent to you with our compli-
ments, Just mail the coupon.

7' B T T L L T R T R Y

City and State

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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ULTRA

FANDY (HeRgeR

Cannot overcharge your battery—
Even if allowed to run for several days
there is no danger of fire. For all bat-
teries “A” and “B” both 24 and 48
Volts. Charges quickly—5 to 7
amperes to a 6 Volt battery—"B”
batteries at recommended rate.

Ne auxiliaries necessary.
Ne frequent adjustments.
No slicking contacts.

;
:

TR U T T eI R 1

No bulbs nor liquid.
No breakable glass
Ne fasl wearing parts.

Absolutely Fireproof.

Simple to Connect

Very simple to connect ard dis-
connect. Just connect carbon pure
silver contacts to battery and plug the
cord into a light socket—then turn on
current.

The Crystal Mahogany finish on the
Cabinet makes the Ultra Handy
Charger sufficiently attractive to stand
beside the most beautiful Radio Set.
It is not messy and will not dirty the
home or harm the furniture. There
are no acids to spill! —

Ask your dealer today for a free
demonstration of this wonderful con-
venient radio necessity.

Illustrated literature on request.

4

v

ForBetter Results

You are always sure that the care and time you take in ar-
ranging or changing and wiring your set will not be mis-
spent when you use

YAXLEY

Approved Radio Products

Examine any Yaxley Product. Take it apart. You will see
many exclusive refinements in design and construction which
make for better results in your receiving.

Midget Battery Switch

S_malll and] ;:’otlnpncéu . ]?ne dnul: _;r_lounting in
ngic pane O1e, 1K and positive
Y wato anap-break contact. Each........... GOC
Other Yaxley Approved Radio Products:
Jacks, Jack Switches, Rheostats,
Potentiometers, Plugs, Re=
sistance Units, etc.

Fully Guaranteed and Protected by the Manufacturer
Ask your dealer or send hia name with your order to

Yaxley Mfg. Co.

Dept. P, 217 North Desplaines Street
CHICAGO

&

The Filter Tuner

The BEL-TONE Low-Loss Filter Tuner takes all the
guesswork out of building a Filter Tuner Set. This
unit hae been built to the exact spccifications laid
down by McGinnis and Maher of the N. Y. Journal.

It bears their signature of approval.

The BEL-TONE Filter T i

made with bakelite tubes nnlé"ger:e.:: $ 75

silk wire. It is packed in a neat —
x with complete instructions.

BEL-TONE RADIO CO.
161-167 Jamaica Ave. Brooklyn, N. Y.
Other BEL-TONE Good Paris are: Bel-Tone Kit Type AC-
30, Bel-Tone Variometer, Bel-Tone Variocoupler, Bel-Tone
Mounted Binding Posts. ’

,_A‘li_ apparalus advertised in this, magazine has been tested and approved by POPULAR RApIO LABORATORY
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IN STOCK -

iR

Ready for Immediate
Delivery—
X

Complete Line of
Radiolas

RadiolaIll . . . . . $35.00
Radiola Balanced Amplifier 30.00
RadiolaIIIA . . . . . 90.00
Radiola Regenoflex . . . 191.00
Radiola X . . . . . . 245.00
Radiola Super Heterodyne 269.00
Radiola Super VIII . . . 425.00

Radiola Loud Speaker
UzZ1325 . . . . . 2500

A\

‘We can promise stock shipment

because we are one of the largest

RCA distributors and placed

ample orders with the Radio

Corporation of America to take
care of our dealers.

(TR R R O
R O SO AL

5
r

M"llllllll

Wire in your order
now—we'll ship
immediately.

A T G T

WHOLESALE EXCLUSIVELY

929 PENN AVENUE "“‘Z-Zs———- PITTSBURGH, PA.

s e e R e T

=
=
=

All apparaius advertised in this magazine has been tesied and approved by POPULAR RADIO LABORATORY
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ANTENNA

Attachments for Radiola IIl and II{-A
Antenna Selector Switch -

The full range of antenna 1d|ustments fr'- . \‘
can be made by simply turmng the two . E,v‘*\
knobs and’without loosening a hut. )

'/ ,

FOUR
PHONE
POST \

N, Remqve the knurled nuts, slip the"
‘switehf on the binding posts- and replace. ~
the nuts. The anrenn2~w1reﬁttaches*toa
the one binding post on “the rear.

Four Phone Post

This post will take any number of
head sets frem one to four and all in
series. It is equipped with prongs that
push thirough the phone holes in the face

/ of the panel.

vl urkelew Electrlc Mfg. Co.

No. 624
Price $1.00

5_3%
w.f.‘.;- de $1.50

3

] d 3
1 . e Middletown, 01110. U. S A By 7 ,‘_‘9_,4'
! / o
NEW YORIC. |57 Chambor' St LOS ANGELES, 43 ‘8- San Podro 8t.
g WASHINGTON, ;0. C.. ‘MiHa Building DENYER. Donha:) aulldi:: p
b CHICAGO, 15 CNaton St..S MINNEAPOLIS-Y0I? Lumber Exchange

BOSTON, 31 Bedford St.

SAN_FRANCISCO. 75 Framont St .
: PITTSBURGH. Arrott Bullding

SEATTLE. 1043 Sixth Ave., .S:

-

L L}

STANDARD PARTS for POPULAR CIRCUITS

_With All the Equipment That Noted Experimenters Recommend

CAPTAIN PAUL S. EDWARD'S
SUPERHETERODYNE

1 Sangamo Oseillntor Coil Unit.
2 Sanrame Tyna AT-80 [nlermodi.
nte Frequency Transformers.
2 Sangamo Typa IF-60 Intermedi-
ate Frequeney Tranalotmers
Complcte net of above narts, care.
full? matched
1 Cardwell Right.lland Vernier
(rondenser {0005 m!‘dl with &
in. dial..
1 Cnrdwell lcrt I!and "Vernier
Candenser {.0005 m{d) with 3
in. dial .
1 Cardwell “D]lt Su\tor Bulancing
Condenser.
Dubilicr “IL‘?
1
Ibn

CRAIG 1 TUBE REFLEX RECEIVER

Duplex Series FR,
000607 infd,
Na- nnd 4 in.

B4l
Na- nld blludnnl Suckota, ™ ve 400
Cardwell 7 plate Vnriubln (..on-itnn-r L0001 ¢
Lubllier Mica Fixed Condenscr .0002% m

COCKADAY'S 8 TUBE SUPER-
HETERODYNE REFLEX RECEIVER

General Inatrument Tow. Loas
Condrnser lisol-nllm msuln-
tion) 005 mfd....,,. . 85,00
Genernl Instrument 1o Los-i
Condenser (isolantite innuln
tion) 001 mid
Set of 4 Matched Haynes-Griflin
lnlermed? te ‘I'ransaformers
I’'reclsion Autodyne Coupler.
Karan-Harmonie Audio- Frequcncy
trans{otmer......
Amblex Grid-denser 0005 med. .
Rernjamin Cle-ra-tone Socket.
Federal Sockets No. 16..en. $1. 20
Pacent Double Circuit Jack
I'ncent Siamle Circuit Jnek..
Na-ald 4 inch Dials No. 043 en. 75
Amnaco 2 Ohm Rheostat .
Amsco Potentiometsr 400 Ohm
Dnren,Rezuu[ato coupsler moum.inn

Daven Grid-lank Mounting,

Daven Resistor .F Megohms
Daven Resiator G Megohma
Daven Reslstor 005 Megohm.....
Daven Resistor .25 Megohm.ea. 60
Radion P'ancl 7x24 jnn

0001 N. ¥, Coll Mica Condensers
ea. i

.006 N, ¥. Coil Mica Condensers
ca. 7h..

21.Pinte Variabla Cnndrnnrrs

6.0 $11.00
Dinls for the above Condf mwna Na
A Th 1.50

-
b
oS
=14

ned. .
6.00 . with

20.00
3.650

7.00

[

ca Fixed Condensers .006 mid
Daven Grid leak & mr-srohmn
Daven Resisto Couplers No.
lators .1 mel(oinn
Daven Reaistorn .26 megohn
Cutler-Hammer Rheoatat 30 Glin
Cutler-Hamimer Rheostat. 4 (Ihm!l
Carter Closed Cirguit Jack. Ty
Clrter l"ilamem. Cantrol Jack.
Federal Auto-Frequeney
Bradley Sul h
Amsco Switeh Lever, with
Eby Binding Pontn
l nm aitinn Radion Panel
ane 6 7-8 in. X 24 3-4 in.
Cabinet 7 in. deep
Sickies Counicr Caifn..
Sickien R-F Tranaformer Coils !

-

——— -8

l! 'III.|

Tnnfo rm's"r hxrd Cnndenneru

1) with Grid - lenk
.en. 40

nubilier Mica hxod (.nmienucr
1.005 mfd}..

-3

ts and -tops
.l‘l.

[T R g,

2 -
8 SArBs3BEZ32388888R,

Cnndrnler

l)nbiller
b mfd

Hy-1'nins
V..

an 208,

-

Praven 1-2 mm‘!nhm (‘rnl leak. .
Puven & megnhm Grid-lenk.....
General Rudin 30 Ohm T:pc 3l'll
Rhenataln £1.05
Stramherg-Carlnon Audln Fro-
QII(‘!‘I(‘F rannfatmer.. en. §4.60

‘lmin No. 8627 Seven-Socket
cll‘ with nocl.dn und blndlm.

[ o T T Y P TS Ay S TS

g
5

inum Jnck No. 1.

L e T N T Sy ey

.00025 N.Y_ Col| Mica Condenser
with Grid.lenk Mounting
Dufltl'ln Radio: Frequency 'lrlml-

WAIbeﬂ. A Blttury Switch
Baseboard 98-8 x'23 3-4 x 1.2 Inn
Connection Block 1 x 6 x 3- 16 ins.
Eby Binding Ponta .
Materin! for making hrlrkcu
Korach Tuned Loop .

Mahngany Cobinet

Saturn Jaeck No. 2..........
Cnrter Jack Swltch Na. 3.
Benjnmin Battery Switeh Nr: 8640
Prssli;n;lmin Shelf Brackats No.

El ectrical Supply G lnc

15 East 40th Street, New York City

C. 0. D. Mail or-
ders will be shipped
promptly.

RETAIL

Beniamin Bakelite Pnnel for Grid.
condenaer No. 8622

Try un on any radio Colrgl}mluon Radinn Panel 7 In. x

parte you have been
unable to secure.

WHOLESALE

Al
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THE
SPEAKING
LIKENESS

Magic words opened the way to a
mystic, fabulous treasure cave.

Dials now magically open to you
all the wealth of music and speech
hidden in air.

Sift out every note, every word,
every overtone, in all its original
clearness, with beauteous Thorola
Loud Speaker. Know radio now for
its music, exquisite beyond any-
thing heretofore.

Whatever your impressions have
been, hear Thorola. With this
loud speaker radio goes into finest
music rooms to stay.

The Best in Radio Equipment

With this lowd speaker new artis-
tic possibilities are revealed in even
the costliest radio receiver.

The difference is decisive, not
only in tonal purity, but in vol-
ume. Thorola so far excels in am-

plifying efficiency thatsuper-abund-

ant volume remains when tuning.
for maximum clearness, even at
extreme long distances.

Go to your Thorodealer. Examine
all the specific, exclusive Thorola
superioritiesdescribed below. Only
Thorola construction permits sur-
passing Thorola music. Hearing
is believing.

THE THOROLA REPRODUCER
A toy piano cannot have the tone volume
and purity of a concert ;{{and_ Compare the
very size of Thorola Reproducer — much
larger. permitting fine construction undu-
plicated in smaller reproducers.

CONTROLLED MICA DIAPHRAGM
Easily establishes Thorola as THE musical
instrument among loud speakers, anothet
accomplishment made possible by Thorola
veteran loud speaker experience and tech-
nical facilities.

EXCLUSIVE THOROLA SEPARIX
Indispensable for faithful preservation of
the delicate note shadings and overtones

without which there cannot be true music,
voice. tone—unblurred.

THE HORN OF THORITE
An exclusive laboratory compound, devel:
oped exgressly to remove natural limita-
tions. The value of Thorite superior acous-
tic accuracy cannot be overcstimated.

THE THOROLA SYNCHRONIZER
The loud speaker. like every other circuit
factor, must be in perfect balance for maxi-
mum results. Only Thoreola can be harmo-
nized with the exclusive Thorola Synchro-
nizer, individually adapting your Thorola to
vour receiver, another reason even finest and
most costly receiversdo better with Thorola.

Reicemany CoMPANY, 1725:39 W, 74th Street, CHICAGO

No externalbattery
ficeded. Simply lug ]
th., Jame as heaa o
phones.

THOROLA 4 . ... 825

THOROLA 6 . ... $15
Phonograph Attachment

THOROLA 9 . ... $40
Cabinet Loud Speaker

THOROPHONE . . $4§
Poter plis Speaker(Storage Battery)
The Thorola 10-day Refund
Warranty is a guardntee to
every user that Thorola will
fulfill every claim,

107

All apparatus advertised in this magazine has been tested and approved-by POPULAR RADIO LABORATORY



108 The Best in Radio Equipment

POPULAR RADIO
Simplified Blueprints

Prepared in Sets Consisting of Three Actual Size Prints

NDER the personal supervision of Laurence M. Cockaday, Simplified Blueprints
have been prepared for eight of PoruLar RaD10’s most popular circuits. Each set
of three separate actual size Blueprints, contains a Panel Pattern, Instrument

Layout and Picture Wiring Diagram. Sinplified in the fullest sense of the word because—

The Panel Pattern can be laid on the panel and all holes drilled as indicated.
No scaling to do and so accurate there is no danger of ruining the panel through
faulty calculation.

The Instrument Layout placed on the sub-base permits you to indicate by
pinpricks the exact location of every screw.

The Picture Wiring Diagram gives every instrument in exact size and posi-
tion with every wire clearly indicated from one contact to the other. With
no knowledge of radio symbols you can assemble every part and complete your
wiring with no chance of error.

Popularly priced at $1.10 per Set of three Prints

Set No. 1—“The ‘Improved’ Cockaday Four-Cir-
cuit Tuner” (five tubes, employing “push-pull”
amplification as described im the January 1924
issue of PoPULAR RaDIO).

Set No. 2—*“Non-Regenerative Tuned Radio-
Frequency Recewver’” (Simplified Neutrodyne,
four tubes, three dials, as described in the April
1924 issue of PoruLAar RaADIO).

Set No. 83—“Cockaday Distortionless Audio-Fre-
quency Amplifier” (four tubes, combination of
resistance-coupled and push-pull amplification,
as described in the May 1924 issue of PorurLaRr
Rap10).

Set No. 4—“Cockaday Fouwr-Circuit Tuner with
Resistance-Coupled Amplificr’.  (five” tubes, ‘dis-
tortionless, two dials, automatic vacuun tube
control, as degcribé'd in the October 1924 issue of
Porurar Rapio).

]

Set No. 5—“The 7-tube Non-radiating Super-
heterodyne Receiver” (seven tubes, two dials,
non-radiating, as described in the December 1924
issue of Porur.ar Rapio).

Set No. 6—“The Cockaday 8-tube Super-hetero-
dyne Reflex Recetver’” (eight tubes, two tuning
dials, loop, non-radiating, . distortionless, as
described in January 1924 issuc of PoruLAr
Rapr10).

Set No. 7—“The Craig 4-Tube Reflex Receiver
with the New Sodion Detector’ (four tubes, two
tuning dials, short antenna, non-radiating as
described in February 1924 issue of PopuLar
Rapio). C :

Set No. 8—“The Improved Cockaday DX Regen-
erative Recciver” (four tubes, one tuning dial. vne
regencration dial. short or long indoor or outdoor
antenna, resistance coupled amplification.)

Porurar Rabio, Inc.

627 West 43d Street

I-POPULAR RADIO, Inc., Dept. 34
§ 627 Wesat 43d St., New York City

¥ Enclosed is my remittance of #......... el , for which kindly send me Blueprint Set (s) consisting
J of Pancl Pattern, Instrument Layout.and Wiring Diagram’ as checked below:
D Set Number 5

O Set Number 6
O Set Number 7

| 0O Set Number 1
(] 0O Set Number 2
§ 0O Set Number 3
l 0 Set Number 4
' IR B 0aRE 000 Ba 00000 D0 Ca0G 0N AN D A G e B 00N aASAn AN HnG ANE HnEE
B Address ..o e
L 00

Dept. 34

--------——————————————----—---1

..............................

0O Set Number 8

..............................

------------------------------

Ngw York City

3 DEALERS

: Write for terms
1 on these fast sell-
: ing Blueprints.
§} An attractive Dis-
I play Chart free
: with orders.

|

All apparatus advertised in this magazine has been tested and approved by POPULAR RApIO LABORATORY
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DOLLAR FOR DOLLAR RADIO VALUE

Marwol
Home Builder

outfit contains parts for
the construction of a
Marwol 5-tube tuned
radio frequency receiv-
er. Like the Marwol
set, the Marwol home
builder gives you the
best value obtainable
for the man who prefers
to construct his own

set. Retails for $15.

MARWOL RADIO CORP., 85 Mercer Street, New York City

~a\\f'd‘n_ﬂ_

-
S »0
N

L]

ERE'S a five-tube tuned radio frequency

receiver that deserves the earnest consider-
ation of the man who wants results in radio
reception. Volume results! Range results!
Satisfaction in every detail! At a price that
makes the Marwol give more real radio value
for your dollar than any other set on the
market to-day. Before you purchase a set at
any price, compare it with the Marwol point
for point and part for part. You will then
know the superiority of details that makes the
Marwol to-day’s best radio buy for the money.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY -
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RADIO

AYEAR AHEAD

dmazing Simplicily

(The SetThatIsAlreadyLogged

AN you imagine anything more simple—

more practical—than a radio set with

all the dial settings exactly identical for any

station—regardless of where you live or
what antenna you use?

The entire DAY-FAN line, comprising six
models ranging in price from $90 to $285,
is distinguished by this feature.

v

APPEARANCE. Every DAY-FAN set is a splendid
example of the cabinet maker’s art. Made of the
fincst materials, they have a finish and-design which
harmonize with the surroundings of “the most taste-
fully furnished homes.

VALUE. In everything that you want—long range,
selectivity, purity of tone, volume — there is no
greater value.

PERFORMANCE. The age of technical discussion
and experimenting in radio is past. Today a set
must do certain definite things. You may want
entertainment, business information, or an educa-
tional program. Whatever your desires, a DAY-FAN
will get it for you, quickly and easily.

Sold by Leading Radio Dealers Almost Everywhere

The Dayton Fan & Motor Co.

Dayton. Ohlo

For 36 Years Manufacturers of High-Grade
Electrical Apparatus.

DAYTON!IA #7285

You’ll hear the duplicate of this
loud speaker when Gabriel blows!!

The New
REMO
Trumpet

$15.00

with heavy duty ad-
justable unit.

More volume and
fine tone values and
adjustable to meet
any broadcasting
conditions.

The Remo Trump-
et nonadjustable

$12.50

REMOLA
Solid ma-
hogany cab-
inet type

$25.00

THE REMO CORP., Meriden, Conn.

[ —
Fidelity

Just as the rare old violin expresses
the finest instincts of its master, so
does the Pacent Improved Audio-
former bring out the best in any
radio set.

It gives faithful, pure and undis-
torted reproduction over the entire
band of sound frequencies, with an
unusually high amplification factor
throughout the entire range

G- m%sm“*s-] > rather than at one high peak.

Andlo Exenaisle )
:‘;;:',',(',',. R You will be more enthusiastic than
i ever about your set when you hear
e Pt it with Pacent Improved Audio-
e formers. Order a pair today from
e Vatees votl your dealer.

Her embardr, En .

e Write for complete catalog of
s Pacent Radio Essentials.

frw i PACENT ELECTRIC COMPANY, Inc.
tl..:' 91 Seventh Avenue, New York City
lu:l‘:n-."'" Washintan _ Minneapolin San Franciaco
r;. :‘. b Chi“l.loﬂ EM|M5.:300:\:H:‘.I".%"%C}°“"

Pacent

T rmarlapefs 4, A #H0
RADIO ESSENTIALS
@'DONT_ IMPROVISE — PACENTIZE' ﬂ;?

" All apparatus advertised in this magazine has been lested and approved by PoPULAR Rapio LABORATORY
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For Radio Beauty and Safety

TODA‘Y’S Fashion says “Radic Console.” And the most select
environment bids gracious welcome to a distinctively panelled
mahogany or walnut ADAPTO Radio Cabinet.

Encloses every radio accessory—safely out of sight, yet easily
accessible when desired. A drawer on the side accommodates your
battery, charger, distilled water and hydrometer. Batteries easy to
inspect, casy to recharge. Simply throw a built-in switch which
puts your charger in operation. Insert your own set—adapt it with
the edapter frames. Horn inbuilt at top, needing only loud speaker
unit. But read about it in detail.

SEND—TODAY—FOR CIRCULAR
L. R. DONEHUE COMPANY
112 Smith Street, Perth Amboy, N. J.

All apparaius advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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FRE AS Battery Testers

Don’t Guess—It May Ruin
a Good Battery!

EN you’re looking HEN you use a Freas hy-

for battery trouble, be drometer you know that

sure of the hydrometer you the instrumentis absolutelypre-
use. Be sure it gives you cise. Made to U.S. Bureau of
a reading you can depend  Standardsspecifications. Bar-
on. The wrong indication rels and floats gauged to one
may ruin a good battery. five-thousandth of an inch.

Freas Hydrometers
are made in the

Weighted and tested four times before
largest plant of ita

scale is permanently affixed.

FREE BOOKLET—Some valuable tips on how to get more out of your
radio batteriesby Major J.S.Hatcher,U.S.4. Send foracopy. It’s free.

kind in the world.
FRANCIS L. FREAS GLASS WORKS

75¢
Conshohocken -  Pennsylvania

CeK2e fied)

Cockaday Super-Het Reflex @

THESE parts take all the guesswork and all the labor out of building the Cockaday
8 tube Super-Het Reflex, Every part is exactly as Cockaday specified—and every o=
part carries the AMPLEX guarantee in addition.

Think of the convenience these parta afford you. No shopping around, no uncer-
tainty-——every part you need for building this wonderful set is here for you.
No. Item Each Total No. Ttern Each Total No. Item Each Total
1 General Instrument "Iso- 1 Benipmin Cle-ra-tone 2 N. Y. Coil Condensers
lantite” Condenaer .001. $6.00 $6.00 Socket. . ......... $1.00 $1.00 0001............ $35 $.70
1 General Instrument ''Iso- 7 Federal Sockets No. 16 120 8.40 4 N.Y.Coil Condensers
lantite' Condenser .0005 5.50 6.50 1 Pacent Jack D.C.... 60 .60 D06 5,5 snnme : 75 3.00
1 Haynes-Griffin 1 Pacent Jack SC..... 50 .50 1 N.Y.Coil Condonser
“Input’’ 2 Naald Dials ¢ in.. ... 756 1.60 00025 G aacds s 45 .45
Transformer 1 Amaco Rheostat2 ohma 1.35 1.35 1 Duratran K. F. Trans-
(new typo} Matched 20.00 20.00 1 Amsco Potentiometer former........... 4.00 4.00
3 Havnes-Griffin Sat 400 ohma. ....... 1.50 1.50 1 Walbert Bacttery Switch .50 .50
Intermedis 2 Daven Resisto-Couplern 1.25 2.60 1 Baseboard. .. ... 100 1.00
ate Trans- 1 Daven Leak Mounting .40 .40 1 Connection Block 1
formers (new 2 Daven Resistora .5 Mog 50 1.00 ol — 25 .25
type)...... 1 Daven Resistor 5. Meg, .50 50 7 Eby Binding Posts. . 20 1.40
1 Precision Autodyne 1 Daven Resistor .005 2 W Brass Bracketa. . . 05 10
Counpler. . .. .. .....3.50 3.50 Mee.. . . 1.00 1.00 1 Set PorpLar Rapio
1 Karas Harmonic Trans- 2 Daven Resistors .25 Blue Irints... . 110 1.10
former. ... 700 7.00 Meg............., .50 1.00 Bua Bar.ete. . .. 50 .50
1 Amplex Grid-Denser 1.25 1.26 =
Official Total List Price. $77.50
A besutiful mahogany finish cabinet........ TR G ....For $3.75
A drilled and engraved genuine Bakelite panel..... ....For $3.00

At these prices only if the above list of parts is purchlsed comblate

AMPLEX INSTRUMENT LABS.

88 W. Broadway Dept. PK. 3 N. Y. City

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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No radio set can possibly be better than its Audio Transformers
ANY RADIO SET WILL BE GREATLY IMPROVED BY THESE

KARAS Harmonik Transformers

Some Interesting Scientific

FACTS

About Audio Frequency Transformers

Why the greatest of radio engineers, after severe and
exhaustive tests of the New, Scientifically Constructed
Karas Harmonik Audio Frequency Amplifying Trans-
formers, have pronounced them vastly superior and
have placed them at the extreme top of highest qual-

ity radio apparatus.

Fact No. 1
Low Distributed Capacity

High distributed capacity in secondary
windings acts as a multiplied shunt capacity
across the primary which bLy-passes much
of the high frequency audio current, causing
drummy muffled reception.

Karas Harmoniks hava extremely low
ca Pacit{lin the secondary, consequently

they fully amplify all of the many vital
hitﬁ frequency harmonice and rich
ovartonaes.

Fact No. 2
Large Iron Core

The amount of magnetic force available
for amplification is directly proportional to
the cross section of the iron core and the
number of turns on the primary. A small
core causes distortion by dropping out both
the very low and very high freGuency sounds.

Tha extra large core of Karas Har.
monlks permits full amplification on
all frequencies by furnishing an easy
path for the lines of magnetic flux.

Fact No. 3
High Inductance

It takes thousanda of turna on the primary
coil to furnish enough inductance to brevent
loss of low frequency amplification gained
in the tube and consequent distortion of

sound.

Tha Primary coils of Karas Har.
moniks hava more than sufficient
number of thousands of turns to develop
an impedance that fully accommodates
impedance of preceding tubes at all
frequencies. Thus Karss Harmoniks
DELIVER great amplification of even
the lowest frequencies.

Fact No. 4
Low Hysteresis Loss

Hysteresis loss is the waste of enecrgy
consuined in overcoming the molecular re-
sistance of inferior core laminations to the
reversal of current at each frequency cycle.
By reducing the amount of energy delivered
to the secondary severe dropping off in
am_Pliﬁcauon results.

he special formula iron from which
the laminations of Karas Harmoniks
are made, has molecular construction
that reduces hysteresis loss to a negli-
gible minimum. All the energy is
saved for amplification.

Fact No. 5
Controlled Air Gaps

Usual uncontrolled air gaps in iron cores

KARAS ELECTRIC CO.

offer a high reluctance to lines of force, pre-
venting low frequencies from exerting their
full force on the seccondary windings.
Result—an amplification factor much lower
than rated,

Karas Harmonlk one piece core lami-
nations, with fully controlled air gaps
present practically no reluctance and
insure big amplification gain, especially
of low frequencies,

Fact No. 6
No Core Saturation

Small iron cores are quickly saturated
and retain only part of the lines of force
delivered by the primary. Much energy
is wasted.

The iron core of the Karas Harmonik,
being greatly oversized, cannot possibly
become saturated. Therefore, Karas
Harmonik Transformers deliver the
greatest possible amount of amplifica-
tion of all frequencies.

Fact No. 7
Scientifically Shielded

Inter-coupling of the electrostatic and
electromagnetic ficlds of unshielded trans-
formers causes howling and squealing.

K?rll Harmoniks are 100% scienti-
fically shielded agalnst all inter-coup~
ling. They may be placed in any rela-
tive position and as close together aa the
builder wishea,

Fact No. 8
No Vital Parts Exposed

Transformers having exposed lead wires
between coil terminals and binding posts
are casily tampered with and frequently
broken by accident.

All of the wiring of the Karas Har-
monik is enclosed within the shield.
Only the binding posts with their
soldered lugs appear gutside.

Fact No. 9
High Amplification

of
Low Frequencies

Hysteresis  reluctance and impedance—
losses unavoidable in cheap transformers,
prechide the possibility of any amplification
to the extremely low frequency harmonics,
which carry the bnlk of volume of most
musical sounds.  This results in unnatural
and exceedingly unmusical reception.

Karas Harmoniks reach ovet 60 per
cent of their maximum smplification
at 100 frequency, with rapidly increas-
ing efficiency. Thus greatly amplified,
these bulk-carrying low frequenc
fundamental harmonics jnsure a full,
round, rich, natural tone.

Dept. 58-33

All Stage Ratio

KARAS ELECTRIC CO.
cHicaGo t Y & A

Fact No. 10
Covers Entire Band of
Frequencies

Moat transformers have a peak of ampli-
fication covering only a narrow band of
frequencies which are blasted out over-
balancing all other frequencics.

Karas Harmoniks, by giving equal
amplification to all frequencies, deliver
beautiful, natural sounding music—
greater volume with low ratio than
cheap transformers with high ratio.

Fact No. 11
Transformers Perfectly

Matched

The inductance reactance. and impedance
factors of. the Transformers of a set, should
be as closely matched as possible

Karas Harmoniks are made in one
ratio only. Their inductance, react.
ance, impedance and resistance factors
are uniform. There is no distortion
in the first atage and therefore, thara
can be none in the second.

Fact No. 12
The Ideal Transformer

The ideal transformer must perfectly re-
produce and amplify in the secondary cir-
cuit, all sound currents supplicd to the
pritnary circuit, This means uniform re-
production of all frequencics, ranging from
the lowest piano notes (16 frequency) to the
highest overtones (30.000 frequency).

Karas Harmoniks embody all of the
favorable factors of the ideal trans-
former so perfectly that they impart to
radio reception a musical quality far
beyond anything heretofore attained.

An Exceptional Money-
Back Guarantee

The remarkable performance of
Karss Harmoniks justifies an unusual
guarantee. Instead of the usual mean-
ingless guarantee of ‘*material and.
workmanship’’ we give you a straight-
from~the-shoulder. money-back guar-
antee of SATISFACTION. Put s psir
of Karas Harmonik Transformers in
vour set. Use them for 30 days. If you
do not feel that they are giving you
truly marvelous reception—a tremend-
dou:l{. more pleasing reception than
You ave ever hcard before, return
them to your dealer. He is authorized
to immediately refund your money
without gquestion or quibble. No
strings to this offer! No reservations!
No chance to Jose a single penny by
accepting it.

Karas Harmoniks will convert your
radio setinto a real mugical instrument,

4049 N. Rockwell St., Chicago
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SIMPLEX SR 5
$57

If they’re on the air Simplex will get
them. Five tube, tuned radio frequency,
non-oscillating. Every piece of apparatus
of guaranteed Simplex Standard. Low loss.
Genuine mahogany, hand-rubbed cabinet.

Write for details

here’s why! SIMPLEX RADIO CO.
. Manufacturers
METTALIZED Filaments, glass coated | | 4,0 p.goe Ave. Philadelphia

with a2 combination of rare minerals—
what could be more stable? Absolutely

guaranteed noiseless and permanent.

Rﬂdfu Deafers .

Actual tested

value on label _
Each DURHAM Grid e T-'rilr. Houseof :..r-l',| -.|' :'-'Thru-
Leak is measured for At all dealers C iemBie. i
resistance. Its value postpaid - Warchouses

(permanent for all time)
WAHEHE H‘LAUGHLIH “

is labeled on the air-tight  Over 5 Oc
225 E. ILLINDIS ST. — CHICAGO

: :' L-itul"rj‘l.-lﬂ-'ﬂJ

glass enclosing tube. 14 meg.
Standard on

these sets Under c|
DURHAM Grid Leaks 14 meg,. 75

used by Eagle, Eismann, ADIO TUBE
Howard, Thompson,
Zenith — and fit all E XCHANG F
others. We Repair All Standard
All about Resistance Amplifiers—25c¢ wh_‘l; kﬁs :rfl'l'zuhes lucluding
Build a distortionless amplifier. Parts for twoe stages cost U.V_199 or C. 299 00
less tham ome toed trawsformer. Complets detatled instruction C. 11 or12
booklet, 25c. At your dsalers or postpaid. U.V.201A or C, 301A ——
D.V. 1or D.V,
Satisfaction Guaranteed U.V, 200 or 201
C. 300 or 301
D(;URHH]’-"I@ CO.mc U.V. 202 Repaired. $3.00
het st ALL TUBES GUARANTEED TO DO THE WORK
1930 Ma: Philadelphia RADIO TUBE EXCHANGE
Canadian Dist., De Forest Radlo Corp.,  Ltd., Toronto 200 BROADWAY, NEW YORK
All Mail Orders Giren Prompt Attention. Orders Sest Parce! Post ¢ 0.D.
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2SO Everyone Inferesfed
) A
gl\ - in RADIO

- Should Wrirfe for’

For Your ©

A > APPROVED!

copy”
fo-d Our “WRS'" Cockaday Superheterodyne Kits are

9 E‘}u"’ approved by Popular Radio Laboratories, Mr. Coclk-
aday, director. With our “WRS" Kits and Popular
Radio Blue Prints prepared under the personal super-
vision of Mr. Laurance Cockaday, it is possible to build this highly efficient Reflex Superheterodyne
without any previous knowledge whatever. Not even an understanding of a hook-up diagram or
radio symbol is necessary. “WRS’’ Kits contain every authorized part for building this circuit.
You can start right in to build the minute you get the kit. And you are sure to get results when
finished. No more hours of trouble shooting. No more hunting for this or that missing part.
Everything is there!l Down to the last screw nut and wire, packed in sealed cartons that eliminate
all difficulty and doubt in the purchase and assembly of proper materials.

COCKADAY 8-TUBE REFLEX SUPER-HETERODYNE

The Cockadsy Super-Hsterodyne Surpasses all Conceptions of SENSITIVITY and SELECTIVITY~—It Represents tha Peak of
Super-Haterodyns Enginesring Skill

COMPLETE PARTS EXACTLY AS SPECIFIED BY MR. COCKADAY

1 Genersl Instrument .0005 mtd. 1 New York Mica Condenser .00026
NO LOSS with Insolsntite In- mid. with grid lesk mounts.. § .46
sulatlem. . ................... 1 Duratran Radio Frequency Trana-

1 Genersl Instrument 001 mfd. TOPMIBP. . . iieinrecaiaiaiinan 4.00
NO LOSS with Insolantite 1 Waibert “*A’’ Battery Switch.... .50
Ilnsuiatlon. ... .. .............. T Eby Marked Binding Posts,....... 1.40

1 Haynes Griffin input Trans- 1 7x24 drilled and sngraved Bakelite
formar (new type) .. ......... mirror-finished panei . ., .. vee. 3.00

3 Haynes Griffin lntormodlltoE 1 Mahogany Bassboard .. 1.00
Transformers (new type),. .. 1 Drilied binding post panel....... .25

1 Precision Autodyne Coupiar..... 1 Boxasssorted sorews, nuts, washers,

1 Karas Harmonik Audio Fre: fugs, ste.. ...........c...o.uun .50
quency Transformer........... i 40 foot of extra heavy No. 12 tinned

1 Amplex Grid-denser...... . ...... . o buss bar wire. ................. .76

1 Beniamin Cileartone Socket..... 1.00 000 ohm)...................... $1.00 1 Setof angie brackets for mount-

7 Federsl Sockets No. 16.......... 8.40 1 Daven Resletor .5 megohm....... .60 ing post panet.............. 20

1 Facent Doubis Circuit Jack..... .50 1 Daven Resistor .005 megohm 1 Special Cockaday brackst for .

1 Pacent Single Cirouit Jack...... .60 B0 ohm). .. ................ 1.00 mounting Ampiex gridenser

2 NAALD 4 Inch Dial......... . 1.60 2 Daven Resistors .25 megohm 1 Set of three Popular Radio blue-

1 Amsco Rheostat 2 ohm..... .. 1.38 ( ohm)................. 1.00 prints covering complete con-

1 Amsco Rheostat 400 ohm....... 1.50 2 New York Mics Condensers .0001 structional details for building

2 Daven Rasisto-Coupier Mounts.. 2.60 mfd........... ..., .T0 thisrecelver. . ................. 1.10

1 Daven Grid Leak Mounting..... .as 4 New York Mica Condensers .006

2 Daven Resisters .5 megohm (600,- mid.... . ... 300 LISTPRICE...... ... ............... $81.30

ON APPROVAL Write for your FREE COPY of our 80-page Catalogue. You
You take no risk whatever in sending us will be amazed how much you can save by sending your
yll:ur orders. If {olu s': instruct usbwe will orders to
ship you any article by express subject to
examination; so you may examine it WHOLESALE RAD]O SERV]CE
before acceptance or payment. Be sure to consult our catalogue before making your pur-
chn;es. Rsl:'fﬁflgagil:{lﬂ“‘:”ll‘!’g?“ lric:le for stan al;i qun{lty
oaods. sells direct to you mail at
QUICK SHIPMENTS WHOLESALE PRICES. i
We pay transportation—our' records prove No other catalogue includes such a complete assortment of
every order shipped the same day as re- the best and Iatest KNOCK-DOWN SETS and CIRCUITS.
ceived. COCKADAY — ROBERTS — ULTRADYNE — NEUTRODYNE
-C— SUll’ERIiIETEFODYNE and many othega. .
omplete list of over 800 Broadcastin tations, a Trouble
SEND NO MONEY IN ADVANCE ?}hootir;: Chnl:t and othel"ivfaluablo irio;mntio;:.'h
. o matter what you need for your Radio—whether it is a
g::f‘:r “::, T:nn;yw;?h .g:;::‘ ‘\;’:Ie::k y::: complete set or the smallest part—it can be had from *WRS'*
deposit. You run no risk. We take all Etl‘:';:iei:\:}:;z:r:vlenyg:i.s':‘::.:Ieoy. has been selected by » tant
the risk of pleasing you. engineering staff, Evorything hl’“.:'d. > Y & competan
“WRS’’ never sacrefices quality t0 make & low price, Yet our pricea
are always lowest,

BECAUSE WE SELL RETAIL AT WHOLESALE PRICES. WRITE FOR YOUR FREE COPY TO-DAY.
Writs for your FREE copy of POPULAR RADIO ruprints of Cochaday's description of the §.Tube Reflex Supar-Hetarodyne

above in a beautiful mahogany piano hinged cabinet, beautifully made and guaranteed 1o be

The above Super-Heterodyne Built by Competent Engineers of Lhe exact same parts as Listed $ 99 50
wired according to Mr. Cockaday’s specifications for only (without tubes or accessories)...... ..

N e A R AR CUIT WUNER | WHOLESALE RADIO SERVICE CO.

All Parts E; tly As § ified by Mr. Cockaday. 0 Kit [
Ablol.l:t:lyxézmyplo:t *:cl.lelt Szn\:. ch;".BOICrr;tion o; 9 CHURCH STREET
This Set ia Containad in our Catalog at "WRS’" Money Sav- DEPT. P. R.

ing Prices.

NEW YORK CITY

All apparatus advertised in this magazine has been tested and approved by PorULAR RADIO LABORATORY
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Gets DX~
SLOW

MOTION

Tuning

srnsbdnndiisionannisndnmadisiSdanaannnntiy

EMEMBER how the “slow-

motion” picture helped you
see details that were unnoticed
in the usual running?

In & similar way che “‘slow-motion™
(12-to-t ratio) of the new UNIVER-
NIER helps you find dozens of s:a-
tions that are missed if “‘searching’"
is done with the usual coarse adjust-
ment (as you are compelled to do
with many so-called vernier dials
which merely duplicate the action
of the obsolete vernier condenser.

"“Eﬁﬂl

.A-)
Bi:E

A 1E[

With its continuous slow motion,”
the UNIVERNIER first finds the
station you want— then clears it up.
Thar’s why it’s such a record-breaker
for locating those hard-to-get distant
stations end bringing them in so eas-
ily, quickly, clear and loud. Promise
yourself a real surprise-—replace your
dialswith UNIVERNIER tonizhtl
At your dealer’s or sent postpaid on
receipt of purchase price. (Please men-
tion dealet’s name.

Mahogany Knob and
Gold-plated dial. + » + §1.50

Black Knob and Silver.
placeddial . .. ....8L.25

Jobbers and Dealers: Write for Discounts

WALBERT MFG. CO.
933 Wrightwood Ave.. Chicago, JIL.

T 1)

3T T

LEJE

.A.,\
#] %1 |

T

o 3 0 Al T

o T g

CEUNLELN

.

A LBEIRT
UNI[VERNI’E&

Micro-Selective Tuning Con

o —

0

AMPLEX
GRID-DENSER

ANT more distance,

clearer tone? You can
get it without ripping out a
single wire. Just replace all
fixed condensers with GRID-
DENSERS!

Follow the lead of men like Cock-
aday, Haynes. and Sleeper. They
ALWAYS specify GRID-DENSERS.

In either the .0005 with or 25

without gridleak clips or .001 $ l d

tvpe or type N (neutrallzing)
FREE—Eleven Hook-ups Free!

AMPLEX INSTRUMENT LABS.
88 W. Broadway, Dept. P-3, N. Y. C.

\‘!;!
gl o, W
e
=2

A ok -
-:h“%\\\g" ‘.._e‘j,_,/-' '

“Better than,
a Fixed
Condenser’
¥ SUNY
More x\sﬂluﬂ’bz// Greater
Power © Volume

| -nwwulmlhaiﬂl"j

' DE-TEXIT

LOW L.OSPOSI-TIVE CONTACT
FIXED DETECTOR

Bast for Reflex—Requires no adjustment—will not burn out

CELERUNDUM RADIQO pRODUCTS CO.
[ Wollaston (Boston) Maas.

w o Wire Your Set With,",,
E

CELATSLT

. You can't beat it for a neat job. _It’s No. 14
tinned copper wire with varnished insulation.
Highly dielectric; moisturc proof. Bends with-
out cracking. Strips like the bark on a whistle!

Looks like :’paghetti. but smaller. 5 beautiful
colors, Send for Free Folder, *How to Solder™;
;lsot describes “Celatsite’” and other Acme proe
UCts.

THE ACME WIRE COMPANY
Dept. P New Haven, Conn.

NEEDS"

RADIO

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Yes--$3,000 to $10,000 a year! These are the oppor-
tunities that exist everywhere today for big. easy money
in Radie. Radio is the fastest growing industry in the
world. If you are in a routine job with poor pay and no
future, here’s the chance of a lifetime. Investigate!
Look into the amazing money-making possibilities of
Radio, In a few short months of training at home by
mail, we can make you an expert representative of our
r 1 Association. Learn to install, repair, build and sell high-
ade radio sets. Become the Radio expert of ty

rac € our neighborhood. Find out how the Radio
ssociation of America now makes all this easy fo you. Radio offers not only big-salary jobs,

but is a business you can easily get into for yourself.

Become a Radio Expert

Train at Home in Three Months Get your share of the big

" . money being made in Radio.
Mail the coupon for free information. Find out how in your spare time
at home, without giving up your present position or losing a dollar
of pay, you can become a Radio Expertinafew short months. Nopre-
vious experience is necessary. For the man who prefers a salary gi -
pay jobs are waiting with the U. S. Government, Steamships, Rail-
roads, and thousands of corporations and business houses. For theman
who wants to get into business for himself and be independent, Radio
offers unlimited possibilities—either on a spare or full time basis. “'f‘ :“h"“g:';! Bka B,
In no other line can ambitious men find the opxortunities that |ofAmericsGratuats Bogadion

Radio now offers. You ecan train under one of America’s leading |Evginecr, University of Wia-
. - 3 - [ | congin. Former Radio Instroct-

Radio authoritiea, Read Mr. A. G, Mohaupt's ofTer to train you personally in evervthing |or forU. S, Goyernment. Au-
about Radio—ennstruction,installation, repairing | thor of "Pracu_cc’;md Theory
and selling. By enrolling with ue now you get |of Modern Radio.

< the benefit of the direct personal guidance of ‘1 givemy personal attention
this well-known expert. to every student taking my
course. Your individual prob.

FREE—1000 MILE RADIO OUTFIT |iems atd auestions are’ an-
= awered by myeelf. 1 work with
This set when completed has a range of over |¥ou at every stage of the
1000 miles, Right now we giveit free toeach mem- Soprag, guidhng sou, directing
ber taking our courseof training, Mr. Mohaupt's B firroas. (Tt bispay cisas,
clear, simple instructions will show You how to My course prepares you to
build eimilar geta to sell at s big profit. When you |successfully passGov't exami-
have finished the course, You can pell this free | nationfor Operator’sLicense.’
O = LPEF I S pRll vct at a price that will practically pay the cost ;

N — = = ——3of your training. [ e e e e e e

RADIO ASSOCIATION OF AMERICA

Get The Facts—Mail Coupon Lo N

Radio knowledge is not only interesting and the means to the i . " :

: i Plense scnd me detaila regarding your Expert Home Training
-xmmt form of entertainment the world has ever known, but ! Plan and offer to renreﬂent:.al.lvca. also your offer of a 1000 mile
in the mostcashable knowledge a man can possess, Letusprove i A "REE
to you that there in nothinf difficult about Radic—that any in- | Radio Set F -
telligent person can easily learn it right at home by mail under [
our simplified and approved methods. Mail the coupon now for 1
all the facts. Let us prove that Radio is easier to learn and I
offers bigger money than any other business or profession you 1
can get into. Don't wait—act while our Free Bffer of a 1000 1

I
|
|
|
]

..............................

mile radio outfit is still in effect.

A. G. MOMAUPT, Radio Englneer
RADIO ASSOCIATION OF AMERICA
4513 Ravenswood Avenue Chicago, NI,

e, .
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Build Your Own Super-Heterodyne
Save $100 or More—Have a Better Set

Branston’s Transformer Kit No. R-199 ($35.00)
contains eight matched transformers; Branston
Accessory Kit No. R-199-A ($50.00) contains
panel, condensers, rheostats, wire, etc., etc. Par-
tially assembled. Any amateur, in a few evenings,
can easily build a reflexed Super-Heterodyne of
coast-to-coast range, remarkable tone quality, great

505 HYDROMETER

Best by Test for Radio and Automobile Batteries

Durable - Accurate

The CHASLYN
‘BALLS are used as
Charge Indicators by
leading battery man-
ufacturers.
These Patented Balls
show the condition
of the Battery.
Swim all Three,
Charged Fully
Sinks the White,
Charge Still Right

Sinks the Green,
Charge is Lean

Sinks the Red,
Charge is Dead

Sent postpaid if your
deslerdoesn't haveit.

Simple -

Have you seen the

new CHASLYN AF.

75¢c.

THE CHASLYN COMPANY
3845 Ravenswood Ave., Chicago

TRANSFORMER?

volume, and hairline selectivity.

=
— = —

iy =5

GILFILLANNEUTRODYNE |-
SETS — KITS —PARTS l :

Made in our three Radio factories with
years of Radio experience behind them.
for Literature
GILFILLAN BROS. INC.
1815 W. 16th St., Los Angeles. Calif.

KANSAS CITY NEW YORK
2525W.Penn Way 225 W, 57th Se.

Branston Accessory Kit No. R-199-A
(Partially Assembled) contains il |
1 7x 21 Drilled and Engraved il

Panel .

3 23 Plate Straight Line Low
Loss Condenscrs

1 60 Ohm Rheostat

1 25 Ohm Rheostat

1 Battery Switch

1 Single Circuit Jack

1 Two Circuit Jack

2 Branston Cam-Vernier

als
2 Sub Panels and Ten Bind-
ing Posts, assembled
1 Bastboard 20° x4’
s UV-190 Sockets

2 .001 Tested Fixed Condens-
ers

2 .005 Tested Fixed Condens-
ers

1 .000r Tested Fixed Con-
denser

1 .00025 Tested Fixed Con-
denser

2 Grid Leak Mountings

T Variable Grid Leak

1 Fixed Grid Leak

Sufficient square bus bar,
spaghetti. nuts, 8Crews, ter-
1 3 Plate Vernier Condenser minals and rosin core solder
' and Mountings to complete wiring of set.

%l ggsre to atate whether You intend to use UVe199 or UIV-201-A

Aot
DISTANCE~

TRADE MARK REC.

+LONG

Send zéc for Super HeterodYne, Radio Frequency, and Honey-
comb Coil circuita and compiet.e catalog. Your dealer has
Branston Kits or can get them for you. If not, write us.

Chas. A. Branston, Inc.
811 Main Street Buffalo, N. Y.

Moanufaclurers of Branston Violed Ray High Freguency Generators
In Canada—CHAS. A. BRANSTON, Ltd., Toronto, Ont.

Exclusive choice of Dr. MacMillan for his
North Pole Expedition

Seven Models, from $95 to $5650

They Cost More—but—They DO More

Lenith Radio Corporation ™ “eiicist” ™

All apparatus advertised in this magazine has been tested and approved by PoPuLAR RADIO LABORATORY
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A SURFACE that is good-looking and useful,

too. That was one of the demands we made
of the engineers who developed Radion espe-
cially to order for radio purposes.

The high-polished, satin-like finish of Radion
Panels does more than add to the beauty of your
set, It keeps out dirt and moisture, thus prevent-
ing the possibility of causing short circuits from
this source and reducing good reception.

Lowest losses and greater efficiency

_'i'r £ E -#ea.. - ""

Radion Panel$ resist warpmg. It’s the easiest
material to cut, saw or drill. It comes in eighteen
stock sizes and two kinds, Black and Mahog-
anite.

Better performance will make it worth your
while to ask for Radion by name and to look for
the stamp on .the panel and the name on the
envelope. Radio dealers have the exact sizé you
want for your set.

Send for booklet,“Building Your Own Set”

BUT the worth of Radion is
not just on the surface.
Authoritativelaboratory tests
give it the highest rating as
radio-frequency insulation. It
reduces surface leakage and
leakage noises. This means
lowest losses and greater effi-
ciency, especially noticeable
in super-sensitive circuits,

in horn.

Other Radion Products

The same qualities of low-loss in-
sulation and attractive appearance
characterize Radion dials (to match
panel), binding post panels, insulators,
knobs, etc.—also the new Radion built-

QUR new booklet, ‘“Building
Your Own Set,” giving wiring
diagrams, front and rear
views, showing a new set with
slanting panel, sets with the
new Radion built-in horn,
lists of parts and directions
for building the most popular
circuits—mailed for ten cents.
Mail coupon today.

AMERICAN HARD RUBBIiZR COMPANY. Dept. B-3. 11 Mercer St., New York City
Chicago Office: Conway Bullding

Pacific Coast Agent: Goodyear Rubber Co., San Francisco—Portland
) -
American Hard Rubber Company,
Dept. B-3, 11 Mercer St.,
New York City.

The Supmnc Insulation
PANELS

Dials, Sockets, Binding Post Panels, ekc.

Plcase send me your new booklet, “Building
Your Own Set,” for which I enclose 10 cents
(stamps or com)

Notice the rlch fmsh on thlS panel
built to order for radio

All apparatus advertised in this magazine has been tested and approved bv PoPULAR RADIO LABORATORY
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(Dastto Coast

receplion on loop
wilh loud speaker
Guaranleed

withjy Bren DX
< Jra ns form,;lzr

VIRBREN DX TRANS-
FORMERS completely
change your Super-Het-
erodyne get ao it brings
everything In America
you want to hear to you
as clearly as though
Singers, Orchestras or
Speakers were on a stage
in front of you. .. . You
tune in and out stations
operating close together
at the same time with-
out a single rasp....
You get Canada, Cuba,
Los Angeles or New
York on a lé-inch loop
when using wonderful
VIRBREN DX TRANS-
FORMERS AND COILS
in your Super-Hetero-
-, dyne.

VIRBREN APPARATUS

DX-2H Transformer, 5000 Meters, - - $6.60
DX-Input Transformer, 5000 Meters, - 6.60
Oscillator Coll, - - - - - - - - 3.00
Blue Print, - - - = - = « - = - .75
Antenna Coil, - - = - - - - - - 250
DX-18 Transformer, 220-550 Meters, - 6.40
DX-19 Transformer, 220-550 Meters, - 6.40

Contacts for mounting furnished with all Transformers.

RADIO STATIONS RECEIVED ON LOOP—
LOUD SPEAKER RECEPTION
BTATION CALL TUNER OSCILLATOR
Elgin_111. WTA g 12 1
New York WGB 3 17
Oakiand. Gal. KG9 18 22
Ell:w York AHG 18 2a
swer _ Colo KOA 17 24
Clawaian WMH 18 24.5
ﬂlrhrlald WHRBRZ 20 18.6
TRET wWLS 21.5 21
1l s rah KD l:“ A z z2
[ w 8 33
ol e L p wGY 28 a6
T PWX 84 29
h:hmn WEBH M 2.7
uinnuwlh g L : g sg g? .
\tlanta g'& B i 827 a1.2
HRO 42 M
: gEes  §
tErram City WO 0 505
aaimrile wWH A; 61 40.5
How Tork w F A 68 4 - 86
Elullun WFAA 48 A6 - B9
CirmbE WOAW 62.6 16
oy e g KYW 66 B0

Write for Free Information to Dept. C-695.
Supply us with your dealer’s name.

3 amn S WHITE TUDAY
for ATTRACTIVE PROPOSITION

RADIO INSTRUMENT CO., Inc.

Manufacturers of Virbren Apparatus.

939 D. St. N. W, WASHINCTON, D. C.

The “LITTLE JOE”
Lightning Arrester

puncan
3uiyiop, o

- - *f
ol® Card No. E—5841
E :5' Jan. 5, 1923, Underwriters Approval
2|8 Especially designed for Radio Work
E' Made of Porcelain, small, neat, rugged
and serviceable. Can be suspended on
3 antenna or fastened to wall.

Ask your dealer or write for further information

CIRCLE F MFG. CO.

Succeeding
E. H. FREEMAN ELECTRIC CO.
and TRENTON PORCELAIN CO.

TRENTON, NEW JERSEY

RADIO SALESMEN and
SET BUILDERS—

We need you and you need us. I you are re-
liable ang well known in your community, we
will appoint you our representative and fur-
nish you with standard well advertised sets
and parts at prices that will enable you to
sell at a handsome profit. Write at once for
catalogue and sales plan.

WAVELAND RADIO CO.

DIV. 56, 1027 N. STATE ST.
CHICACGO, ILL.

-——

The EAGLET Neutrodyne

3 TUBES

DRY CELL
OPERATED
Greatest
Popular Priced
WRITE FOR LITERATURE
EAGLE RADIO COMPANY

$ 7 5 The World’s
Set
18 Boyden. Place, Newark, N. J.

All apparatus advertised in this magazine has been tested and approved by PoruyLAR RADIO LABORATORY
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Radio Without the Horn!

New Console Has
Its Own Perfect

Loudspeaker!
: Ample Space for
; e ‘-"":':'L'-"!. All the Rest of
| e - Your Outfit!
Goodbye to the 2 ]
- Old-Fashioned
| Horn Speaker! —
J s |
"A Vastly Better %“-“‘*""”:':" "
Reproduction )
* With this New - o —
Radio Console ! o024 7 tiske e, s o bhe his: s i

HERE is something that enables you to

enjoy radio in the home without the
clutter of unsightly apparatus that plays
havoc in the decorative scheme of your liv-
ing room! The horn speaker is out of date
and out of place in radio for the home.
This console, with its in-built loudspeaker,
is scientific and sightly. '

A Truly Wonderful Tone

It does a good job of reproducing, for it has
a good unit and its sound-box is of resonant wood
instead of metal, fibre, or composition.

The appearance of a Windsor loudspeaker con-
sole is a delight. Its convenience is a joy. A
piece of real living room furniture of pleasing
lines and finish—and it accommodates all the
miscellany of equipment which hitherto had no
place except on table tops, shelves or floor.
Ample space on top for any set, with plenty of
elbow room in front. Nothing in sight but the
console and receiving set. Everything else goes
inside—from behind—in spaces cleverly de-

The sale of these con-
Soles has already
reached extraordina;
figures. !
ing in surprising quan-
tities in even smallest
stores where there is
one in the window or on
the floor.
venience and a value
not to be duplicated.

Write us for discounts
and particulars.

You Need This Console Whatever
Your Present Qutfit Is

It makes no difference what kind of radio outfit you
have—this console was designed for your use. The
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 back. These spaces are
ample for the largest A battery, and the largest wet
B batteries and the largest charg-
ing outfit for home use. It is 38
in. long, 18 in. deep, and 29 in.
high. Notice the artistic grill that
conceals sound-box, and the pro-
vision for “knee room” beneath.
Made in mahogany or walnut
finish, and the price is only $40!
(West of the Rockies, $42.50.) -

INVESTIGATE!

Dealers everywhere are now
showing the Windsor loudspeaker
console, and have them for imme-

Dealers!

They are sell-

It is a con-

signed to hold the largest batteries and outfit

diate delivery to your home. If

for home use—besides the self-contained loud-
speaker—all unseen and protected from dust or disturb-
ance.

Pat. Nov. 18, 1924

240
Lowdspeaker Included
West of the Rockies, $42.50

CWindsor Lol

you haven’t already seen this
remarkable contribution to radio enjoyment and con-
venience, write us now for the name of a nearby store
where you may view it. We will also send you com-
plete information. Remember, this console gives you
not alone a reproducing unit and sound-box, but an
altogether new beauty and utility in the provision for
your entire radio outfit. Mail coupon or postal,
If you wish to use your own favorite unit, a deduction
will be made for omission of unit.

WINDSOR FURNITURE COMPANY (15)
1422 Carroll Ave., Chicago

Please furnish pictures and full details, also name of nearest
dealer who has the new Windsor loudspeaker console.

Address. .. ... ... ..., S TR r LT T T pup————

-
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TRADE MARK

Straight Line
Low Loss

Variable (ondenser

Increased distance and volume, better
still, much greater Selectivity, are
certain results with D X L Straight
Line Low Loss Variable Condensers.
No D X L Condenser leaves the fac-
tory that doesn’t meet the quality
tests outlined by D X L engineers.
Set builders can use D X L Condensers
right out of the carton with the cer-
tainty that each one is perfect. Use
D X L Condensers and you are sure of
the best performance.

New D X L Kit

Now ready—the D X L 5 Tube Tuned
R. F. Receiver Kit absolutely Straight
Line and Low Loss. Will separate
two stations only 6 meters apart,
broadcasting simultaneously. No
squeals, non-oscillating coast to coast
reception on loud speaker. Less static
interference. Positive results guar-
anteed if built in accordance with de-
tailed instructions and blue print,
free with every D X L Kit.

Get our booklet—full of interesting and
valuable information—free *

D X L RADIO CORPORATION

5767 Stanton Ave.
DETROIT, MICH.

““Take No Chances—Use Como”’
COMO DUPLEX

The World’'s Standard Push Pull
Transformer

PRICE $12.50 per pair
For maximum volume without distortion

What Prominent Writers on Radio
Subject. say About Como.

Lewis B, g_le_rman Technical Editor, Chicago
Actunl eats Ii‘lﬂ

Post: w thie (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 Euuh pull transformers
which are available ‘COMO DUPLEX" was selected as
most satisfactory.”
C. White, Radio World: " '‘COMO DUPLEX' is infi-
nitely luperior—most other push pull transformers
seem to be ordinar transformers with a center tap
brought out as a ml{es hift.”
E. P. Gordon, Open Road: "A system of audic-ampli-
fication which is becoming increasingly popular. ltsuse
wnlltglve sur ;I:mamg results in both qunhtynnd volume
and is thoroughly recommended by this department.”

NEED WE SAY MORE?

COMO APPARATUS COMPANY

Manchester, New Hampshire

For Sale at Leading Dealers

m.. BELCANTO

LOUD SPEAKERS
NOW atyour DEALER

10” Bell, 22” High, $§10 15" Bell, Gos 29” High, §15
If Your Dealer Cannot Supply You, Write Us and We
‘Will Advise Where to Purcha.se One.
?Mlﬁﬂdﬂ Sunbeam R.-d!u Corp., 1834 Broadw Y. c xnlckerbtackor

Iking: Co., 831 Hroad N. Y. Cs Walte S,
i: o ‘Galif,; 926 Midway Diace, Loa Abg elgg o Fonin
vo., Scame Wu'.‘-.

BEL-CANTO RADIO & TEL. EQUIP. CO., Inc.
872 B'way, N. Y. C. Tel. Stuy. 1921

destruction from short circuits for a few
cents by installing the *‘Gem* Radio Fuse. Then when there's
ﬁ "iihor“t.'l' t&he fuse biows and the tubes aren't injurcd. Eas-
¥ instalie
Base for atts.cmng and three fuses sent posipald for $1.25,
if not at your dealer
CHICAGO FUSE MI-‘G CO., 1507 West 15th St., Chicago, 1.

‘GEM"RADIO FUSE

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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All parts are spec.
ially built for the
kit. Not a collec.
tion of open market

parts.

King anli?‘.
Cardwell
low loss con-
densers— the
most service.
ablecondens.
ers for pre.
cision and
long distance
tuning.

All bus wires are
cut to proper length
and bent to shape.

Highly polished
Bakelite panel. All
necessary holes
drilled. Markings
plainly engraved in

k white.

: The King
Quality cable
solves the
wiring prob.
lem. The
| | wiring goes
| | into receiver
as a unit—no
chance of
mistakes.

The dialsare one-
piece Bakelite. They
cannot run out of
true. They fit the
fingers. Figuresand

A Complete Five Tube Neutrodyne Receiver

markings white.

in This King Quality Kit

ERE is what radio “fans” have
been wanting— a kit from which
they can build their own Neu-

trodyne Receiver, an opportunity to
have a high quality neutrodyne re-
ceiver at only a fraction of what it
would cost to buy the outfit complete.

. Every step in the assembly of this
“kit” is carefully described in instruc-
tions which accompany it, written in
plain language. No need of having a
technical knowledge of radio.

The intricate wiring which has al-
ways been a difficulty in the assembly
of radio receivers, has been overcome
by the King Quality telephone switch

o
Vo re et

™ Ask your dealer to show you this kit or write

M L
[N[In;nnm_[f KING QUALITY PRODUCTS, inc.

board type of cable. The wiring goes
into the receiver as a unit, each wire
in its proper position. Bus wires are
cut to proper length and bent to shape.

The King Quality Radio Kit em-
bodies the latest developments in
neutrodyne reception combined with
the practical experience of engineers
who have devoted years to the study
of radio apparatus. Uncertainty has
been eliminated.

This kit is made up for either stor-
age or dry battery operation.

Kit R-1400—storage battery type.
Kit R-1500—dry cell type.

BRIDGEBURG, ONT.

i i DO SN ONT. . M
KINGeuariTy RADIO

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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There are Real Reasons for the Quality
Plus of both these RED SEAL Products

RED SEAL
the Comfortable

HEAD SET

$

6 RED SEAL
VARITIABLE
CONDENSER

(23 plate) %6

=
5
o
=
T

Not just any iron, steel or wire, materials that will ** get
by" and produce signals—but only the best and most ex-
pentive are used in the Red Seal Headset, Compare it
with the average headset, Magnets of Tungsten Steel;
pole-pieces of silicon steel; light cases of genuine Bakelite;
comfortable molded rubber headband and a coordination
of design—these are the unique Red Seal features that
give plus results, Yet the Red Seal costa but $6. Your
get is only az goed as its mouthpiece and a good set de-

serves a Red Seal Headset,

The Red Sea] Variable Condenser is the betler tuning
element for supercritical reception. It is of the straight-
line type with losses so low as to be practically im-
measurable. Brass Dlates, securely soldered and bal-
anced: bearings free for smooth operation. And, best
of all, the Red Seal is controlled by a vernijer of an im-
proved patented type. Nogears,no “back-lash,” but that
easy ' hair-line”adjustment so necessary for critical work.
These are the quality plus features. A Red Seal Con-

denser will make a good set better.

" Red Seal™—your ) b Ij Makers of famous
guarantee of quality. ﬂl ” a ﬂ n Red Seal Balteries.
ELECTRICAL SUPPLY CO.INC.,
NEW YORK CHICAGO ST. LOUIS SAN_ FRANCISCO

>
L
i
Jl
Hiie
I
s

[N =—=_<% _F - ¥ ) P
=

F—— s P

—

niit: TOROIDAL

—_
[ . i
- used in exactly the same manner as the open "'ER AD'O
radio frequency coils—they are self-balanced and ‘i

self-neutralized. They have no stray fields nor FR E U ENCY
leakages, nor can they feed back, thus assuring .. Q

the radio set builder of correct operation with- ;

out howling or squealing. T R A N SFO R M E R

One builder using these Transformers in the
SUMMIT circuit received 54

-]
=
m

'.

e

m"H"th!““mumull'mrl'm‘llllmhilmu‘“

stations in two nights, traveling i BN Zi:
West to Denver and South to . —— =
Mexico City. This circuit, with B S T e P
instructions for building, en- i :—4__:_,_5' r: #??Fﬁfz;:_;;_;’ﬁ"m- {
closed with each set of Trans- [ [=/ el SN dinaga= |
formers. | -::J':",““;:mf"f:w'ﬂiﬂ ={ 3
Liet Price (Set of 3 " e |
= mated units). . ... 310 L f ..j_.l. o A s - — |
Z.  Distributors and Jobbers _.F;'._’_" s M 7 = 'a:...
= Wanted | [kt i -f Ny ~9.=7
== | ! Sl
=  suymMmiIT raDio MFG. WA U Rt T TN i
== R AU
= CO., Inc. > i . {1F |
T E=._ Dept. 31 481 Broad Street e LRI -
" Newark, N. J. ]
i —_—— T
i = Pat. Applied for
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STATIONS

WITH THE (APE X ERMERDAL>)

Greater range, big-
ger volume, finer
selectivity, less in-
terference. Lasts
forever. The one
big advance yet
made in tuning.
Ratio 12 to 1.

The Apex
Super Five

is a tuned raldio
i ity receiver
of the highest type.
Built into a highly
finished walnut

W N b

. . i — lete
‘Quickly applied to (i} Sabinet=compi
any shaft. Battery Cahle—all
Forsalebyall good |ij ssttings highly gold
Radio Dealers. 595.00 complete,
If unahleto obtainfrom
dealet, enclos
$2.00 for o <
Roval Brass { 7 Tube- ion
Fini‘h- uper‘Het Crodvne )
$2.50 for erodyne
or $97.5
Ririe 3 Receive the o 4200
Finish. 9 o semble y oy COmPlete
: Ao Coast'on ap lr t. Coage
$3.50 for [ .¥semble oy o8 in. Joop,
De Luxe [; Vhie Supey. Z-tube AqrcS
Gold ] a7 x 185 Heteradyn,
Plated hours, Parey o Panel in 3
Finish. Price of capys s CPlete,
spl)'icauo Ifet’ to fit, op
4 cheﬂ. er unnot ‘uVOI.Ir
eck o e PPly, seng
Dame of dea] .7 order ang
—

1410 West 59th Street

Apex_Electric Mfg. Co.

Dept. 302

Chicago

|
VEnrs Rodte Frrgmemey sats, Lot

mn COBst to [ ]
rm ariz'3 tUm :
B fimes of varip

r-
most
. ONa tubs EVarans

riiss and special

offar, It will lntsewat you

MIDWEST RADIO conP'  [oal-Fou g
Builders of Seta

T8 iy
| 478.B E. 8th St., nnatl,

80 “LOSSES”
ELIMINATED—

Count them!

O you know that on each contact spring of the
aver socket there are at least 4 “contact-losses™
Bee . A, above) or 16 "losses” counting all four
eprings? On a S-tube set there would be B0 saible
“contact-losses.”” What a chance for increased volume i
these *'1osses™ could be eliminated. L
They can be! The WALBERT S80OCKET does It. Posi-
tive contact with each tube prong is made possible by a
unique side-wiping and bottom-Pressure phosphor
bronze spring. here are no other contacte—rgoldéring
lug Is part of the spring! (See FIg. B). l.osses are elimin-
nated_wherd they count the most.

And UNBREAKABLE!

A Bpecial protective rim absolutely prevents bheeaking of
chipping at the sict. The WALEERT is the real life-
time socket! Speclal All-hakelite deslgn -decreases-inter-
element eapacity thereby utllizing all avallable grid voltage
for producing signals. (New tubes have bakellte bases
for same reason). Socke: !s extra deep. Covers entire
base of tube. Aida in holding tube firmly and makes 8
striklogly handsome sockevr

For BETTER RESULTS!
Eliminate those 80 Josses on your set by replacing your
sockets with Walbert Sockets. Get more volume and

clearer reception. At Your dealer or sent postpald on
recelpt of purchase price.

Walbert Socket 75¢

Jobbers and Dealers: Write for Discounts

WALBERT MANUFACTURING CO.
CHICAGO, U. §. A.

933 Wrightwood Ave.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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N
NN

MULTIPLE
CONDENSERS

(Licensed under Hogan Palent 1014002)

Insulated with PYREX
or CORANTUM
Of Extreme Precision
For Single Control Circuits

All Capacities

&)
A

Vs Bum b

General Instrument
Corporation

Manufacturers of Laboralory Equipment

423 Broome Street, New York, U. S. A.

A ey
NN .

S. HAMMER RADIO CO-, %&ioﬁf;{i?sNér\f'York
First in the Field — Specializing in Cockaday Kits ’
WE SELL GENUINE PARTS ONLY X

As authorized and specified by Mr. Laurence M. Cockaday. The parts listed in these kits
are complete in every detail. Nothing else to buy to assemmble. COMPARE OUR OFFER!

4 CIRCUIT TUNER WITH

1 Gencral Instrument .0003 2 Daven  Resiste - Coupler

¢ 8 IUEEREE cogkanax KT
5 TUBE NEW COCKADAY KlT REFLEX RECEIVER

RESISTANCE COUPLED AMPLIFIER

1 “"Precision” Cockaday Cail
S5,

et 0 B S ...85.
1 "“Cardwell” Vari. Cond. .0005. 5.

1 “Carduell Vari.Cond..00035 4
*Accuratune'’ Dials. . 7
 "Amplex”” GRID- DENSER.
“N.Y." Fixed Cond. .00025 .
*“N.Y." Fixed Cond. .005 .
"Bemamm Cle-ra-tonc* Sock-

| Bradl:g feak* .
“Bradlcvohms™ No. 25..
“Amsco Dubl-Wundr"”
“Amperites’’ No. 1-A° with
mountings. 0

WIRED COMPLETE !

Switch Lever,
‘Improvad DC Jacks ..
“improved'’ SC Jack. .
"Improved" Battery Switch .
"Precise” Transformer.
"Electrad” M mcg. 1caks. -.
"'Electrad"” Mountings.
Rajah BindIng Posts, .
Switch Points—2 stonps__. ...
Baseboard.. L
Sub- Panels (Gennine Bakehtc) !
Bus Bar. Brackets, Screws, .7
Geauine Bakelite Panel. Drilled
and Engraved 3.00

1
3
1
1
]
3
3
8
7
1
3

Total. Price.

Condenser (Isolantite In-
sulation) . gl
1 General lnstrument 001
Condenser {[zolantite In-
sulation) :
Haynes Griflin mnut lrans
former {new typel
Haynes Griffin u:lermcdlale

—_—— =

Karas Harmonik Audio Fre-
quency Transformer. .

Benjamin Cle ra-tone Socket.

Federal Sockets No. 16

Pacent Double Jack. .. ...

Pacent Single Jack. ... ....

Na-.Ald 4 inch Dials.

Amsco Rheostat 2 Ohms. _ ..

Amaco Potentiometer
COhma.. ..

1 Daven Grid Leak \Ionntme

et Bt T bt e

transformers (new type).. .15,
Precision Autodyne Coupler. 3.

ai T
Amplex Grid-Denser 0005.. 1.
1

Mountings. .
Daven Res\sturs 5 Megollm! l
Daven Resistor 5. Megohms. .
Iaven Resistor .005 Megnhms 1.
Daven Resistors .25 Negohms |.
New York Mica Condensers
0000 Mid.. . ... ..
New York Mica Condensers
006 Mid..
New York Mica Condensar
00025 with clipa..
Duratran Radio Frequencv
T ransformer 2
Walbert “A* Battery Switeh
Eby Binding Posts..
Sub-Panel 1x9
Bakclite.
1 Baseboard (Hardnood) fue 435
Genuine Bakelite Panel, Drilled
and Engraved A0

Grnume

Total Kit Price.

$8 5 00 : R TTY
'I‘ IN GENUINE MA-
--ME&QNEQ%%E 5’)6’ [RENERCASIER $110'00

Write for circular about these Parts and complete Kits also for our Radio Catalog—sent free.
No obligations, do it now

Genuine Mahogany Cabinet.

Orders over 25.00 Shipped Prepaid, Money Orders or C, O. DD, One-third must accompany all C. O. D,
orders, Not insured unless insurance charges included.

All apparatus advertised in this magazine has been tested and approved by POPULAR RaD10 LABORATORY
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_ (John F.Barry, White Plains, N. Y.j

Says of

E-zTOON

RADIO DIALS
The Key to Simplified Tuning

*Tuesdaynight. November25th,
1 heard station 2 L, O.. London,
England, with a 3-tube single
circuit 1ype receiving set, built by
mysclf and cquipped with an
E-Z-TOON 4-inch dial on acrial
tuning condenser,

My whole success T contribute
to the cxceptional close tuning of
the variable condenger. with
vernier type dial; this condenser
was not in itsell a vernier type,
but became one and better with
the addition of your dial.”

If your dealer cannot supply,
write us.

3-inch Dial, Black, %2, Ma-
hogany, $2.20, 4-inch Dial, Black,
$2.25, i\'lahogany, $2.45. 2-inch
non-vernier dials for rheostats,
switches, etc. Black, 40c., Ma-
hogany, 45c. Al vernier dials
made with zero mark on ecither
right or left side.

Requires only a small

screw-driver ta in-
stall—no changes in
shaft—no redrilling
of pancl—dial ar-
ranged to accommo-
date single hole
mounted condensers.
No cogs. gears, back.
lash or fost motion.

E.Z-TOON RADIO CO.

RVY

k3236 W. Washington St. Indianapolis, l“d'_)

PRECISION

AutoDYNE

COUPLER

Again Precision leadst L. M.
Cockaday specified in the Janu-
ary issue of PorpuLAR RaD10 the
new Precision Autodyne Coupler
for his 8-Tube Supcrheterodyne
Reflex Receiver.

The Autodyne Coupler is a |
new development for use in con-
nection with a vacuum tube for
producing a continuously vari-
able alternate current. sed as
a laboratory vacuum tube oscil-
lator. the frequency of which
may be calibrated and thus the
apparatus used as a standard.
also as an oscillator and detector

forms of the Supcr-Ieterodyne.

At ur dealers—otherwise send

purchase price and you will he sup-

plicd postpaid,

Made by the makers of the
genuine "“Cockaday’ Coil.

Precision Coil Company
209-B Centre St., New York City

in some of the more specialized L

PYREX_A/[-Weathey Insulators

Antenna collect mighty
little radio energy at best.
If the antenna insulators
are leaky of course you
can't get distance or good
Teception.

12 Reasons For
PYREX

./ Antenna Insulators

Give stronger signals.

Bring in greatest distance.

Insure no leakage losses.

Have strain resistance over 450 1b.

Have super-smooth satrface.

Collect no dust or soot,

Rain can wash thoroughly.

Absorb no water.

Retain no surface moisture.

Small phase angle difference (0.25?.

11. Made stronger to stand rough handling.

12. Used by the Navy and other Govern-
ment Departments. :

PYREX Antenna Insulators are used under
severest conditions by United States Coast
Guard Service. Their phase angle difference
does not change appreciably with various wave
lengths. Their structure is continuously uni-
form, not relying on a glazed surface for in-
sulating properties.

To insure best resuits make sure your set is
equipped with PYREX Broadcast Antenna
Insulators. Retail at 45¢.

H

SOPNAMB L

hy

Inquiries from jobbers invited

CORNING GLASS WORKS

Industrial division

CORNING NEW YORK

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Leading Set M. anuf:acturers
Endorse and Use

Union Radio
Tip Jacks

Because they give tight, positive con-
tacts.

Because there are no parts to lose.

Because they improve the looks of
the set.

Because all you have to do is plug in.

Only 25c¢ a pair

Will firmly grip any wire from No. 11
to No. 24 B & S gauge and can easily
be reamed to hold antenna wire and
loading coils.

Three Sizes for All Mountings

Standard Type A for panels %" to 1{*
thick.

Special Type B for panels, cabinet
walls, and partitions ¥’/ to 14" thick.

Special Type C for panels up to 14"
thickness.

Other Guaranteed Union Radio Parts

TUBE SOCKETS of highly polished
moulded condensite. Phosphor bronze
contact springs. Reinforced bayonet
slot. Forall standard tubes—Price70c.

DIAL ADJUSTERS for minute ad-
justment of dials, necessary in close

tuning— Price 60c.

Retailers—Wholesalers:

Write for free samples. Get details of our dealer propo-
sition. Ask for illustrated pamphlet “A,”

UNION+«RADIO«~CORPORATION
124 ~ SUS SEX ~ AVENUE,~ NEWARK~N.1
NEW~ YORK= OFFICE o= 116-WEST+32=-STRERI.

Greatest (atalog

of Radio

Bargains

It Today -

It contalns a thousand bargains of
everylhing In padio: parts, supplles, com.
plete parts for sets, complete sets, ot

¢., also 8
mine of very latest Information on all different
olroults, complete list of beoadcasting statlons
and other va uu?]o data. Send your hame and
ld‘clr'n'a and we’ll sond FREE
catalog.

American Bell
Loud Speaker

With American Adjustable
Unit. Wonderfnl volume,
(-1 clear reception. Hpeaks for
itself without ruazing. 10-
inch bell—mide of non-
vibrating material,

Hundrsds of Other
Bargains

mom
“RandolphSpecial”
2200 Obm mounlded
Our catalog is Alled with bargaing beadsete Drobeny Ge-
like these. Order direct from this gigned to &ive strong
N L Teax F s I L L
i Tl en [ one -
uurcur;'nr. FRER b tr Dept. u."im oﬂergd.

RANDOLPH RADIO CORP.
159 N. UNION AV, cerm IE CHICAGO, ILL

Collapsibie
Loop Aerials

Electrically and
Mechanically Correct

4-Point Tapped Loop :
More Loop . . . . for Less Money

The most eMcient, moderate priced tapped loop on the
market. The Lincolo 4-poiot tapped loop is bullt for any
circult where It is desired to vary the inductance of the
loop. Exceptionally ine for Superheterodynes. Price, $8.00.

Lincoln Center-Tapped Loop
Better and Cheaper -

The onl¥ Joop of this type offered at a Iow price. Forany
et emplovh:lg radio frequency amplification. . . for certaln
Buperheterodymes requiring a center tap. Price $6.50.

! your dealer cannot supply you, order direct, giving
Your dealet's name.

Dealers and Jobbers

Write us for our eales proposition. Lincoln sells the
legitimate trade ounly. ——

Write for Catalog

LINCOLN RADIO CORPORATION

224 North Wells St. CHICAGO

All apparatus advertised in this magazine has been lested and approved by PoPULAR RADIO LABORATORY
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1 - !
I A FIXED CONI
Adds the real undistorted true tone quality ta your receiver

MORE UNIFORM CAPACITY and superior

construction improves selectivity and distant re- Sl V]

; ception with marked freedom from noise. &9 __"j

b= Endorsed by leading radio engineers, and ™ [

# standard equipment with most discriminating

manufacturers —yet they cost no more than the
ordinary products.

The supreme pleasure of radio is secured
only from a set constructed by yourself,
but be sure to use reliable parts

OUR GROUNDED ROTOR
CONDENSER is superlative in
low -loss construction—no other
manufactured incorporates so
many actual improvements.

PRICE .0005 (23 plate) without
Vernier, $4.50; 17 plate, $4.25;
Geared Vernier attachment, $1.50.

OUR STANDARD VARIABLE CONDENSERS
are universally recognized for their efficiency, work-
manship, DX reception and sharp tuning qualities.
They equal many others selling at double our price
—made possible by large production.

Price, without Vernier or dial—17 plate, $1.80; 23
plate, $2.00; 43 plate, $3.00. Price with Vernier, in-
cluding dial and knob, 23 plate, $3.50; 43 plate $4.50.

NEW YORK COIL COMPANY
338 Pearl Street, New York City, N. Y.

PACIFIC COAST—MARSHANK SALES CO., 926 Insurance Exchange Building, Los Angeles, Calif.,
) also San Francisco, Portland.

L

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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And now—

another inventor and designer of
radio apparatus specifies

FIL-KO-LEAKS are specified for the
Hoyt System of Signal Augmenta-
tion by the inventor, Francis R.

Hoyt. We have a limited number of
blue printed copies of Mr. Hoyt's orig-
inal laboratory notes on this new
system .together with nine circuit
sketches, which will be sent free on
receipt of four cents postage.

You will get
N\ Improved

A .
s 7% ﬁ;;' Reception
\ “m' %

@ with
P " r-KO-LEak

OU can “log” your FIL-KO-LEAK just

as you do your other tuming units. You
will get stations you never heard before.
You will clear up distortion on nearby broad-
casters and increase volume of weak, distant
stations and get them with crystal clarity.
You read FIL-KO.LEAK resistance in
exact terms of the megohm through a fuep-
hole in the panel. (It's also equipped for
base mounting.) Resistance element is
constant and accurate, and is not affected by
atmospheric conditions, wear or jarring-
Every FIL-KO-LEAK iz guarant to be
g:rfect ¢lectrically and mechanically, and to

accurately calibrated over the operating
ran%: for all tubes (3 to 5 megohms). This
calibration is doubly checked. g::u.l 2¢ stamp
to Dept. P. R. 325 for literature on improved
reception.

ALKO-LEAK ¢

SCIENTIFICALLY CORRECT
VARIABLE CRID LEANK

Individually Calibrated

In Canada
$2.90

If your dealer has none, send Ms name with remittance direct lo

( z:EiNSTRUMENT @)

Harrisburg, Pa.

BLUEBIRD
= Radio Tubes

! DISTINCTLY NEW
AND EFFICIENT

satisfying every radio fan's wish in
performance and price.  Qur direct
sales plan enables us 1o°scll at this
fow figure. - “Bluebird” -assures in=
creased range and undistoried volume.

TY PE-400
& Volts, 1 Ampers Detector Tube
TYPE-4UT A , !
5 Voita, .26 Ampere Ampiliar and Detactor

TYPE-488 - '
34 Volta, .06 Arnpenl: Amplifier and Detector
E-409-A
3-4 Voita, .08 Hsare 1‘,vsll.h Standard Bass

plifter and Detector
TYPE.412
1) Volta, .25 Ampers Platinum Filument
Amplitier and Detactor

ALL STANDARD
1§ TYPES.........$2.5_0

Type-402 5-Watt Transmitters $3.00

EVERY TUBE GUARANTEED

to work in Radio Frequency. Especially adapt-
ed for Neutrodyne, Reflex and Super-Hetro-
dyne Sets.

Shipped Parcel Post C. O. D.
WHEN ORDERING MENTION TYPE

BLUEBIRD TUBE CO.

200 Broadway New York City

Have You Heard These Stations?

Aberdeen, Scotland
Newcastle, England
London, England
Berlin, Gerenany
Lyons, Framce

Major Schoonho-
ven has heard all of
them using Ray-
Coil§ in a five-
tube set.

RayCoil§ “A” for
Reinartz, Ray-
Coil§S “B” for R
and Ultra Audion
Circuits, RayCoilS
“C" for RCS, Ultra
Audion and Tuned
Radio Frequency
Circuits. RayCoilS
“D" for Tuned Radio Frequency and
Neutralizing 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 resuits. Not equalted by any
set for volume and distance.

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 threc tube, R.C.S. three and four tube and R.CS.
five tube Tuned Radio Frequency, 50 cents 4 set.

We Qllo carry a complete [ine of Carter, Howard,
Kellogg, Modern, All-American and Trimm parts.

If your dealer cannot supply you, we will mail direct.

R. C. SCHOONHOVEN

Major Q. M. R. C.

kol

8283k

(glwlgle g
I

310 SENECA ST. ELGIN, ILL.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LARORATORY
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Dealers find this
a Quick
Seller

The Jos. W. Jones
Knockdown Receiver
Completely Assembled

In your home, it will take its
place pleasingly alongside the
choicest furniture. Its cabinet is
leather covered and its panel is

Easy NOW to Build
Your Own Radio

All the parts and elements needed to build your new set—in one purchase
—in one compact package. No more shopping around or doubt of re-
sults. Not just ordinary parts, but the famous Jos. W. Jones parts, made
by expert precision parts makers. Remember, a radio receiver is only as
efficient as the workmanship and precision of its parts.

TRADE MARK

4-Tube Knockdown Receiver

With this complete kit you can quickly build a 4-tube
set that will give you amazing volume and distance.
It is non-regenerative—highly selective. Simple to
operate—easy to build. Complete, detailed assem-
bling directions with each kit, which any one can
follow successfully. To be absolutely sure of results,
get the Jos W. Jones 4-Tube Knockdown Receiver.

Price $50 %22

JOS. W. JONES RADIO
MFG. CO., Inc.

40-42-44-46 W. 25th St., New York

99 Bedford St., 53 W. Jackson Bluvd.,
The Jos. W. Jones Knockdown Receiver Boston, Mass. Chicago, Il

Showing the P‘:irtf ﬂ:“‘k}:':ig t:'e I:_'tt Victory Bldg., 1011 Chestnut St.,
The set ists ‘of a fine nished oak cabinet, a . .
c-or:p'i:tdc; n$?||id° bakcliteypancl, acnd :11 the Ot:llfr Philadelphia, Pa.
d el from a Vernier Condenser to the . . s
Er:r:ﬁe:? t;:'g?nzgirir:g—aall ready to be assembled Branch Omces.dB(?’:fon, Philadelphia
and give perfect results. an icago

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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L ol D% LR B

Tke Bradieys:at is smaller
than the UV .199 07 Ce2

tubes. It is much smaller
than the G-volt tube.

PERFECT FILAMENT CONTROL
For All Sets and Tubes

Graphite Discs

provide smooth control The pew Bradleystat has taken the radio world by storm.
Observe the compact ‘Thousands of radio fans have replaced their old wire rheostats,
construction of the Brad- even in ready-built sets, with Bradleystats to get noiseless,

leystat, shown below.
Note the two columns
of graphite discs, the
pressure screw and the
internal switch. Only
two terminals, and yet
the range is from approx-
imately % ohm to 100

- ohms, The entire range

is stepless and noiseless.

stepless control, so essential in every radio set. The new Brad-
leystat is so compact, and the “cne-hole” mounting so simple
and convenient, that it is but a moment's work to install the
new unit. Furthermore, a Bradleystt-equipped set can use
ony tube without change of rheostats or connections.

The super-heterodyne receiver, shown above, is equipped with
Bradleystats at 1,2, 3, 5,8, and 13. Within the set, they are
mounted on the baseboard; the others are on the panel. A
Bradleyleak is used at 4, a Bradleyswitch at 6, and a Bradley-
ometer at 7. Bradleydensers are used at 9 and 12, and microm-
eter dial control is obtained with Bradleyniers at 10 and 11.
This Allen-Bradley-equipped set is typical of thousands of
multi-tube sets using the new Allen-Bradley line for maxi-
mum efficiency. Build for better radic by following this example.

&t g

ALLEN-BRADLEY CO.
sﬁh"%' Co. | 276 Greenfield Ave., Milwaukee, Wis.
lectric Controlling Apparatus Please send me the latest literature,
276 Greenfield Ave. deseribing the entire Allen-Bradley line

Milwsukee . o \ of superior radio devices.

—_—

Mfis. of Graphite disc rheosiats
r over 20 years

All-apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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€ROSLEYAGAIN LOWERS PRICES
Big Reduction in Famous Trirdyn and other Radios

-

| ¥ Aortable
“Two Tube

/,'-’Illr-
.'.___I'_

The biggest selling high grade receiver on
the market—the Crosley Trirdyn—reduced
from $65 to $50.

The Trirdyn Special—the beautiful Model
with cabinet to house batteries—formerly
$75, now $60.

The Crosley 51-P, a tremendous seller at
$25, reduced to $23.50.

We unhesitatingly state that Crosley
Radios represent the biggest values ever
offered.

CROSLEY RADIOS JUSTLY POPULAR

Only the less cxpensive Crosley Radios
have exceeded the Trirdyn in sales. This
deserved popularity of the entire Crosley

- line is the result of extraordinary perform-

ance at a very low price,

Crosley Radios cost less originally, use
fewer tubes and consume much less battery
current. They give results not equalled by
receivers costing a great deal more and
using two or three additional tubes.

The unique Trirdyn circuit—a combina-
tion of Armstrong Regeneration, Radio Fre-
quency Amplification and Reflexed Audio
Amplification—has proven beyond a doubt
that the features of selectivity, volume and
case of operation can be obtained with three
tubes better than heretofore has been pos-
sible with five or even six.

Hundreds of voluntary letters have come
to us telling of the unparalleled foreign
reception during international test week
with Trirdyns and all other Crosley Radios;
;\irzns (;.hc little onc-tube Crosley 50 at only

It is this continued remarkable perform-
ance that has created such a tremendous
demand for Crosley Radios. And it is this
great popularity that now sallows us to
decrease our production costs and pass this
large saving along to you.

NEW CROSLEY MODELS

In order to allow even a greater selection,
three new Crosley Radios have been added
to our extensive line. Taking its place
with the well known Crosley 50 and Crosley
50-P is the leatherette covered, one-tube
50 Portable, a utility set in which the dealer
can quickly make the necessary connections
and allow you to carry it home complete.

The New Crosley 51 Special, a two-tube
receiver similar to the Model 51, is housed
in a cabinet large cnough to hold the neces-
sary batteries and has a sloping panel.

Similar to the Crosley 52, but with sloping
panel and cabinet to house the batteries is
the new Crosley 52 Special.

Most good dealers handle Crosley Radios.
OnYou Will Make No Mistake in Buying

e,

All Crosley Recelvers contain the {amous Armsirong
Regenerative clreult, and are Hcensed under (he
Armstrong U. S. Patent No. 1,113,149,

As Is custom rices shown do not Im: de .
pho::;.‘l'oud SOeaners Or Datteres ® tubes

Prices West of Rockies add 10%

__,.-; 5 Specal

V Two Tube

423

5 Specal
Three
Tube .~ -

o

THE LOUD SPEAKER SHOWN IS THE WONDERFUL NEW CROSLEY LOUD SPEAKER THAT 1S TO BE ANNOUNCED IN THE NEAR FUTURE
Write for Complete Catalog

THE CROSLEY RADIO CORPORATION

316 Sassafras Street

Powel Crosley, Jr., President

Cincinnati, Ohio

Crosley Owns and Operates Broadcasting Station WLW

- |
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““Buy With Care— |
Build Witk
Confidence*’

._q_ h
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The BetterYou Bu1ld Clhe

C-H Rheostats

For all tubes. Four Ohm,
with or withour vernier for
detector and amplifier tubes,
respectively. Thirs ollm.lfor
M ampers tubes, C-H Poten-
tiometer of similar design.

C.-H Radio Switch

The original radio swiich
with the patented and exclu-
sive C-H snap mechanism
that auum long bife and
perfect operation.

CUT

HE C-H trade mark has had an import-

ant mission in radio. In the early days
when much apparatus was put on the mar-
ket without sufficient engizeering this mark
of the world’s leading electrical engineers
served to guide non-technical and experi-
enced enthusiasts alike to the construction
of successful and efficient receiving sets.

Dealers were glad to recommend these parts
to their customers knowing that Cutler-
Hammer could only afford -to stamp with
their trade mark apparatus whose perform-
ance would more than justify their guarantee.

And today this quality takes on a new im-
portance. Bigger sets—elaborate cabinets—
mean a large investment, and carein the pur-
chase of parts is doubly necessary. Demand
the C-H trade mark and build with success.

THE CUTLER-HAMMER MFG. CO.

Member Radia Section
Associated Manufacturers of Elecirical Supplies

MILWAUKEE, WISCONSIN

More Carefully You Must Buy .

Low Loss Socket

The dedarture in socket design
that set fans talking every-
where. Silvared contacts—
Bakeliteand Thermoplaxcon-
struction. Insist on the socket
with the ORANGE shell.

C-H Radioloc

The netw lock for your radio

sef. Protecis tubes and bat-

feries from meddling fingers

and rhe children. Carry the
'Y on Your ring.

LER-HAMMER

| Yaur’

i
-



