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The tdeal dry

cell tube.

:.adiau--n
T tands
Ebase dry cell

What will Radiotron WD-11 and WD-12 do as de-

E:giw’g“fzwg'ﬁl tectors? First—they are sensitive to weak signals—
T i superlatively sensitive, as remarkable distance per-
same tubc but with .
different bases. formances show in thousands of one-tube sets.
‘ Radiotron WD-12 Second, they are good “oscillators”—and that is
has a standard navy- important in regenerative circuits. And third, they
- type base. With i, are quiet in operation—add no electrical noises to
‘ you can change your the music, or speech. Radiotrons WD-11 and
set to dry battery = :
e, AdRTeur WD-12 are famous as audio and radio frequency
: dealer today. amplifiers—too—and have made possible the hun-

dreds of thousands of dry battery receivers that are
in use today. They mean clear, true reception—

~ over big distances—with dry batteries! Be sure
to get a genuine Radiotron.

o _— ar Radio Corporation of America
is symbol o
quality is your Sales Offices : Suite No. 41
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SN e / Oh Boy—what fun! Big -
" Baga il fights, sports, real music,
1 talks crammed full of in-
[ terest. All yours by radio

Sy ™ & & —with"a M atched Tone _J
sk . & k\i@ Headser! -
3 T S0 TheMatched Tonemakes
T SainN both ears hear the same v
8 S : > S > sound at the same instant. ; :
R 348 e ; It gives you'every sylla- B
N : i ble—clear, lifelike, vividly ol
N Sow . real. Get the world’s fun b o
& —and get it all—with a -
N Brandes. B \3

A e

|Brandes__
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0. Brandes Ine. ;925 s In c.....;ruu ;
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All Grebe apparatus is covered
bv patents grantesd and pending.

“"By many words uit is ex-
hansted.”

; —Lao Tzu
' The Synchrophase necds no
© extravagant cluims.
: %rrﬁr' T_{iq . .
TRADE MARK

BROADCAST Receiver that marks a step

forward in radio design which will stand as

a challenge to the industry for along time to come.

Its surpassing craftsmanship is equalled only by
its easy, dependable operation.

Greater sensitivity has been gained through two
stages of Balanced tuned radio frequency—there-
sult of many months of intensive research by the
Grebe engineering staff. Extreme selectivity bas
been obtained by the use of Binocular coils.

The settings for the various broadcast stations
are equally spaced over the dials. This is accom-

plished by S-L-F (straight line frequency) con- Synchrop Secrets —

densers. Non. 1 The “Binocular” Coil
A new type of volume control gives an unbro- A truly fieldless coil with which

ken range of six variations of audio amplification. the detectorandradio stages are

tuned. Unaffected by impulses

- from undesired local stations,

Write for literature it7 use is a tremendous factor in
thesuccess ofthe Synchrophase.

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

This Company owns and operates Station WAHG.

TRADE MARK
ATG. U. 9. PAT. OFF.

All apparatus advertised in this imagasine has heen fested and approved hy POPULA; RADIO LARORATORY



. PAGES WITH

THe dificulty in getting reliable vacuum
tubes confronts practicallv all broadcast lis-
teners; for that reason the following letter
from Mr. H. M. Noves of West Orange, N. ],

is not only pertinent but of widespread interest.

He writes:
* * *

“WHy not give a little publicity to the tube
situnation? Even if the purchaser asks for a
‘genuine R.C. A. Radiotron,” as suggested in
advertisements, the results obtained in too
large a percentage of cases are far from 100
percent perfect. It appears to be only a matter
of luck whether the purchaser gets a good
tube. The so-called testing apparatus in use
at most retail stores, with which the sellers
are fortifying themselves against complaint,
furnishes (according to my experience) a very
incomplete test, if it can be truthfully claimed
that it is really a test of operating efficiency
at all.

x %k

“IT seems to me no more than fair that the
purchaser of a tube should be guaranteed that
it will give perfect results in a set, and that
he should not be asked to be satisfied with
anything less.
tubes. A great many tubes sold today as per-
fect would give even the finest superheterodyne
a black eye.”

* % %

Mr. Noves hits upon a live subject—the sub-
stitution of imitation products for the genuine.
This practice is the source of endless trouble
to evervone concerned.

* * -

It is characteristic of the so-called *boot-
leg” tubes that picked specimens perform very
well for a few days. But the average tube
is poor and all of them lose their sensitiveness
after a few hours of usec.

x  * %

“I HAVE never vet found an imitation of a
standard vacuum tube that would stand
up,” one of the foremost radio experts tells
the Editor, “and unless vou are pretty sure
of the product, I do not think that radio fans
should purchase these. And the product of
the ‘exchanges’ that profess to repair tubes
is, so far as my experience goes, as bad or
worse.”

R

TrE immediate solution of the difficulty lies
in not merely demanding but getting the gen-
uine, specified article in every case—a policy
which PopULAR Rapro has consistently and per-
sistently maintained from i}s first issue,

x *

THE vacuum tubes advertised in Poprrag
Rabp1o are tested in the PoruLar Rapio Lazo-
RATORY, And only those that function satis-
factorily are permi*tted*accgss to our columns,

ON page 436 of Popurar Ranio for Novem-
ber appeared a picture of Wilbur Glenn Voliva
of Zion City, Illinois, broadcasting from sta-

No set is any better than its-

THE EDITOR

tion WCBD. The religious sect which Mr.
Voliva heads and which owns that station was
erroneously referred to as the “Latter Day
Saints,” whereas (as a reader kindly points
out) it should have been referred to as the
“Christian Catholic Apostolic Church.,” The
“Reorganized Church of Jesus Christ of Lat-
ter Day Saints” owns and controls station
KFIX at Independence, Ao.

* * %

“THE Mormons of Utah, who erroneously
call themnselves ‘Latter Day Saints' have a sta-
tion also,” reports the Editor's correspondent,
Mrs. M. D. Grahagl oi Burlington, N. D.

- *

AMoxnG the letters that reach the Editor are
many that contain appeals for advice about in-
vestinents in radio enterprises of various kinds,
All such inquiries are referred to experienced
brokers—preferably to experienced and con-
servative brokers whose¢ business it is to know

the real values behind stock certificates.
* * *

To Elbert H. Gary, the head of the U. S.
Steel Corporation, is credited the inost apt
reply to a question of stock values.

“Do you think steel stocks will go up or
down?” a woman once asked him.

“Yes,” was the answer, “I think they will,
They rarely stand still and they can’t go side-
wise |”

* % %

“l poN't suppose that you get nany letters
from this side of the water,” writes Mr. H.
Auger of London, “so here goes. PorurLar
Rapio. makes its appearance every month .on
the larger bookstalls* and ultimately finds its
way onto nty shelves, The Four-circuit Tuner
described in the January issue was the first
set completed froin instructions, and despite
the substitution of other parts it has worked
magnificently. Although I am within three
miles of our local station 2LO, this station is
entirely eliminated on 365 teters ;and Man-
chester (2ZY) is tuned in strongly. I use a
two-step audio-frequency amplifier, although
I caught most D];i stftio_ns on the detector.

*

“THANK God vour magazine makes radio
human, which it is,” writes W, C. Holinan, of
New York. “Who cares, among the general
public, for the technique alone? It's the ro-
mance of radio—the humanness of it—you get
into your magazine. I read the blamed thing
in spite of myself. You make the headlines
so interesting they lead me into buying copies.”

x x  *

“PERMIT e to thank vou for your contri-
bution to the radio art. You have given us in
the Cockaday Four-circuit Tuner, a circuit
that will work rings around the best of them.”

—Ricuarp A. BLAIR, Buffalo, N. Y.

* English for *newsstand.”

(Continued on page 6)
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“Experience is the Vital Factor in Excellence”

GChOoMPSON
RADIO

THE THOMPSON COMPANY is the only A critical investigation of each model
organization that has been manufactur-  will disclose outstanding features of
ing radio apparatus exclusively for fifieen  genuine effect, in artistic appearance,
years. During this time its research labo- = naturalness of tone, simplicity-of opera-
ratories have perfected-developments tion.
which have contributed largelv to the Radio in the home broadens the scope
advancement of the radio industry. of human happiness. Every day the
broadcast program carries something for
every member of the family.

The 5-tube GRANDETTE is $125. The
5.tube PARLOR GRAND, (shown above} is
$145. The t-tube CONCERT GRAND is
$180. Prices are without tubes or batteries.
The Thompson Spesker, with tonical dia-
phragm and other special features, is now $28.

WY

This wide experience, now available
in the Thompson apparatus, means
Receiving sets and Speakers
that embody the latest and
best practice in Radio Engi-
neering.

ENEENCENER L

Write for auractive literature and name of Thompson dealer near yote

R. E. THOMPSON MANUFACTURING CO.

FACTORY: 30 CHURCH STREET
IERSEY CITY, N.}. NEW YORK, N. Y.

KNR

S0

1

)

Wy

IR AER BRI

i

| CHOAIPSON r‘fﬁz
. 5 SPEARER * (ot

, CONCERT GRAND = 7 GRANDETTE §l«’;

{

MESVEENERNENER, b MR

o ncIRNUARREURDSIFRRLRRINITRADONONY
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PAGES WITH THE EDITOR
(Continued from page 4)
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“What does the editor of PorurLar Ramo
look like?” inguires a reader, Edward 1V,
Stone, of Springficld, Mo. In answer, Lieut.
James W. Cotirell submits the above snap-
shot which he made recently at the Reserve
Officers training camp, at Sea Girt, N. J. The
commanding officer at the left is Col. Edward
A. Shuitleworth, U. S. A.; at the right is
Licut. Col, Kendall Banning, Signal Corps,
0. R. C—who left PoruLarR Rapio in the
hands of its competent staff long énough to
cget inoa fewe devs of “military insiruction.
& L a

THE little item that appeared in this depart-
ment in which Mr. Turton of Gunatemala told
of how he obtained a copy of the Qctober, 1923,
issue of PorurLar Rapio in that remote courn-
try and of the difficulties which he had to
overcome in getting parts with which to build
a receiver that was described in that number,
has called forth an interesting reply from an-
other South American reader, Amando Ces-
pedes Marin of Hfredia, Costa Rica.

*

“We have radio on almost every farm,” he
reports.  But apparently the life of the radio
fan is somewhat imore turbulent in Costa Rica
than in our own country. Two months be-
fore, the land was shaken by earthquakes, and
it was in a letter from Mr. Marin that station
PWX of Havana received and first broadcast
the news of that, “many a town of ours . had
been destroved by furious quakes,” including
Mr. Marin’s own home!

* % %

Butr a little detail like that does not dis-
courage a real dyed-in-the-wool fan, “My
loudspeaker was smashed,” Mr. Marin admits,
“but I pulled my Cockaday set from the ruins,
raised my antenna again and amidst the trem-
bling of the earth I picked up Lincoln, Ne-

braska, Pittsburgh, Los Angeles and some
Texas stations!”
* % - #

Ir Mr. Marin hasn’t the indomitable spirit of

the true radio fan :\:e (1on’t know who has!
*

Here is the kind of “kick™ that the Editor
likes to get: “I have been reading with a great
deal of interest the comnents made about your
improved four-circuit tuner under the depart-
ment, Stations I Have Heard. 1 have re-
frained from writing you before as 1 was
waiting to see if I could not find some fault
with my own set, which I'built from your de-
scription. But up to date the oniy fault I 'have
found with it is that the volumne is so great
that ‘it will rattle the loudspeaker unless the
resistance units are switched in! ‘1 have re-
ceived a total of 72 stations on the loudspeaker;
unless I get them on the loudspezker I don’t
even count them! Situated here in the central
part of Ohio I get everything from ocean to
ocean. 100-watt stations in Oklahoma are .re-
ceived, and WGY is picked up during the day
as well as at night. And I received the Eng-
lish stations during the transatlantic tests.”

—J. C. Luvisi, -Marion, Ohio.
S, #

TuEe little -article by H. W. -Sinclair, “A
Compact Radio Kit for a Sprinig Hike that
appeared in a recent number, is still bringing
in a quite unexpected —nuiiber of letters
from readers” who ‘built"it“and whose reports
border on the enthusiastic’ “*“I am more than
surprised at the results ohtainéd from this
hook-up,” writes -'Wm. C..Brown of Detroit.
“Although I somewhat changed.the type of the
parts described. the concerts come in great. At
the present time I-am using a UV-200-6V
Radiotron tube;-a 43-plate V-C: 22%;-volt B
hattery and a 75-turn. honeveoinb coil. “After
the parts were assembled. 1 had no trouble in
picking up WBZ in Springfield. Mass.; WOS
of Jefferson City, Mo.; WDAP of Chicago, Il
and WCBD in Zion, Iil. ANl of which I
credit to H. W, Sinclair and Porurar Ramo!”

* % *

“I MaY sayv that I have constructed over 30
sets, and am an electrical cngineer surveyor
for our largest insurance company, so [ know
something about radio.” But ‘must also say
that the finest set I have ever handled is the
one described in your June, 1924, issue, pages
567-576. It is in my opinion easily the best
this side of the Atlantic-and T have recom-
mended it to many of my friends, telling them
about Porurar Rapio at the same time.!

—A. A. Moobix, Walkerzille, ‘Newcastle-
on-Tyne, England

Editor, PoruLAr Rabnio
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_ The Best in Radio Equipment

Hear Him

by RADIO

in your home

Funny? He's a Riot, a Laugh
Factory, A Fifth Alarm! 11 The
whole nation knows his name and
fame.

But how few can actually see
him in person! ! !

Radio leaps the Barriers of Time
and Distance. Listen-in when
next he’s on the air. Cun-
ningham Radio Tubes make
Clear Reception a Certainty.
Why Gamble on sub-standard
equipment for the nerve-center
of your set?

More than ever—
Quality Counts

-

Types C-301A, C-299, C-300, C-11, C-12
v In the Orange and Blue Carton
g Price $4.00 ecach

PA'n’m' Nm'lm- l"umnr gham tubes are copavad by paterits duted L=18.

¥y 10-22. 7.and othera issucd and pernding
3 f‘nrwn hun 40 vage lata Book full mining core und operution of
Sinee 191 ] ubies pow avuitnbile by seo 1‘& h, stetups to Sa dace

Standard for all sets Do

&

RADIO UBES

HOME OFFICE
Branch 182 Second Street Branch
CHICAGO SAN FRANCISCO NEW YORK

All apparatus advertised in this magaszine has heen tested and approved hy POPULAR R4DIO LABORATORY
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J. MATHESON BELL
President, Ozarka, Inc.

make big mo
I can do the

HO were these men? They came

from all walks of life. [ havejust

looked up ten of them. Qne school
teacher,one railroad man,onedrugclerk,
one die-maker, one electrician, one insur-
ance man, one farmer’s son, one travel-
ling salesman. .

How much are they making? $50to0$500 a
week. The $50 men are mostly thosewho
give me their Spare time. A great many
of my representatives start that way.

How much did they know about radio at
the start? Very little,in many cases noth-
ing. Lack of radio knowledge is not a
handicap. Infact,]rather preferthe man
who hasn't delved too deeply into radio
theory. We have ourown methods—they
aresuccessful-——andtheman with nothing
to unlearn makes the biggest success of
our plan.

Sales experience naturally would be of
some value, but it is not absolutely neces-
sary. Unlike other articles, a radioinstru.
ment does its own talking. The best time
for your demonstrations is evenings,
which is possibly your spare time. You

I have trained 2274 men to

ney in radio
same for you

can safely put Ozarka in competition with
any instrument on the market today, re-
gardless of its price,

The man [ want.is known in his com-
munity as upright and reliable. He may
not have any considerable amount of
money, but he has a little;in fact,inmany
cases the man who is particularly inter-
ested in my plan is the man who is having
rather a hardtime making ends meet. He
is, however, the type of man who would
- not handle anything unless he was
thoroughly convinced of
its merit. [If you are this
kind of a man_and are
really sincere in want-
ing to improve your fi-
nancial conditions, I'll
be very glad to tell you
of the Ozarka Plan. 1

can train you to make
conpiderable more
money than you are
now making. I have
done this with 2274
men in the P“t two
earn, and [ willdo
t_for you if you
will do your part.

5303

OZARKA, INC.

806 Washington Blvd., Chicago

M

This button identifies Ozarka repre-
sertative 111 YOuY Cily—1S YOUY ASSUT
ance ¢of complcte yadio satisfaction.

ThisLarge Book
| tells how to
make $100

perweekunder
Ozarka Plan

TheOzarkaPlanisfully described
in a large illustrated book. I will
serd a copy to men who are will-
ing to tell me fully about them-
selves. The Ozarka book is a true

story of life, of men, of

Ozarka whytheyf{ail, and how

; they succeed. It tells

four tube ho:vfmen anfa carving

a out futures for them-

radio .fOl' selves in this fascina-
operation ting business of radio.

With loud lt:e:‘erritory not now cov-
ered, I want theright man,

speakeras It you feel qualifed and

lOW as are wiliing to put forth tho

necessary effort to obtain a
splendid, profitable busi-
nesa of your own, writeme
and eay “*Send your Ozarka
Plan Book No, 100.”* It may
be the turning point in your
lite. Don’t fail to mention
the name of your county.

Al apparatus advertised in this magasitie has been tested and approved by POPULAR RaDIO LABORATORY
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“PopuLar Rabpio, from its inception, has shown merit of the sort
greatly needed in spurring the radio industry to bigger, clcaner,
more_lasting efforts, and in educating the public to an appre-
ciation of those efforts. I know of no agency that can point
to greater success along these lines than yours. Your sort of
work will always make itself felt in a very decided fashion.”

—PavuL F. GopLey
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~Carrier Rays That Kill

A - spectacular night-demonstration of the “death ray” apparatus of
. Grindell-Matthews (described in detail by .the wwventor for the
first time in PoPULAR RaDIO) weas recently held on the [sland of Flat-
holme tn England. The inventor states that this machine is now
capable of projecting its death-dealing powers more than 3,000 fect.
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Religion’s Raid on Radio

One out of every fourteen broadcasting stations in
the United States is today owned by a church and
vperated by a church—or under a church’s direction,

These stations are used, dirvectly and indirectly, for
“dl propaganda by the various religious sects.

Scores of other “special” broadcasting stations are

owned and operated by institutions under the con-

trol of religious bodies.

In the protection of broadcast listeners generally—
‘,H as well as of the church as an institution—these

propagandists must be held in check.

By ARMSTRONG PERRY*

NUMBER i

‘ E used to expect the churches to

. be at least fifty years behind the

‘times—but ‘times have changed. They

are speeding up.
Tt ‘was only ten or fifteen years after

‘motion pictures _had taken their place
with- the foremost amusements that the
‘churches began using them with religious

motive. Sometimes a censor stood in
front of the machine and held a news-
paper over the lens when the film became
too interesting from a worldly point of
view, but there is less today that the re-
ligious leaders expurgate.

Everything that attracts people to the
vaudeville show is being tried in church
—even dancing girls at the regular serv-

ices. So it is not altogether a surprise
that the churches, at the beginning of the

* Armstrong Perry, who wrote this article.
has been a church member since he was eleven
years of age. He has been a member of the
Young Men's Christian Association for twenty-
eight years and was a secretary. in that organi-

.zation for. fifycen years. Since the beginning

of the Boy Scout movement in this country
he has been a Scout official, and the twelith
Scout law is this: “A Scout is Reverent.” He
was, perhaps, the first layman invited to occupy
a church pulpit and talk on Radio. His pastor
1s a radio enthusiast and builds receiving sets
for parishioners who live so far from his
church that they cannot always attend its serv-
ices. This should make it clear that Mr. Perry
has no prejudice against anv means, radio least
of all, for promoting interest in religion. But
he has decisive objections to the plans of
preachers who want to make it impossible for
listeners to hear anyone but themselves,
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The encroachment of religious discussions upon popular radio
programs is already beginning to arouse the protests of the
broadcast listeners.

radio era, are among the first to try to
grab the air. -

A promment divine in New York has
announced plans for opening a station
that will blanket the metropolitan district
and a good deal of other territory.
“Listen to me or to nothing!” seems to
be his slogan. Voliva, leader of the
Dowieites, puts on a show at his station
—WCBD-—as good as any, and slips in

his religious theories at psychological mo-

ments. One of his big ideas is that the
world is flat, and that of course eliminates
from radio the need for discussing the
Heaviside theory and others advanced to
explain why ether waves follow the curve
of the earth.

In the latest list of Droadcasting sta-
tions, thirty-six—about seven percent—
are owned and operated by churches. A
number of others, connected with colleges
and other institutions, are also under the
control of religious leaders. Among the
sects represented are Presbhyterian, Cath-
olic, Baptist, Methodist, Latter Day
Saints, Christian, Christian Scientist,

Zionist, Congregational, Methodist
Church (South), Iutheran and Seventh
Day Adventist, . Some have low-power
sets and transmit only their Sunday serv-
ices. Others are using all the power the
law will allow and operating all day long
and into the night.

Complaints from listeners on Staten
Island have been published in the news-
papers and are to the effect that \WBBR,
operated by the People’s Pulpit Associa-
tion, transmits daily and blankets the
whole island. The Association is coni-
posed of the followers of Pastor Russell,
who during his lifetime was content to
hire the largest auditoriums available and
lecture free of charge to those who came
to hear him. Los Angeles fans complain
of " religious propaganda that crowds
out programs they would rather hear.
Around Zion City, 1llinois, there have
been complaints that are hut feeble fore~
runners of the storm that may arise when
Voliva opens up with his new five-kilo-
watt transmitter, one of the most power-
ful in the world used for broadcasting,

1
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If the broadcasting stations are reduced in number and the
religious interests control them, we may at times be forced to
listen-in on church propaganda or nothing.

The air is filling up with propaganders.
This is viewed with alarim by radio folks
with other interests. Those who have
heen putting on Plug Tobacco Quartettes,
Safety Razor Minstrels, and entertainers
who have joked and jazzed all manner of
trade names into the subconsciousness of
ultimate consumers, are beginning to de-
mand what right religion has to interfere
with the business of advertising. Will
the increase of propaganders scare away
the propageese who swallow their offer-
ings?

The answer to the complex situation,
if there is one, goes down to the root of
things. Religious leaders claim—and no
one will deny it—that religion has as
good a right to the ether as education or
business, Educational broadcasts are not
objected to because educators usually are
modest and unobtrusive. Seckers after
truth find it, and it makes them humble.
Business is business. It does not hesi-
tate to spread its propaganda by any and
all methods available. But usually it has
the common sense to avoid trying to force

itself upon an unwilling public. It is
more often adroit in its methods and it
appreciates the value of good-will. The
religious leader, viewed in the light of
history, is sometimes the least wise, the
least tolerant, the most bigoted of all.
There are those who follow closely the
teachings and practice of Jesus and try
to win men by serving them; but too
often the religionist stands on the plat-
form that one man and God constitute a
majority, and the majority rules. The
Word of God is interpreted in as many
different ways as there are bigots, and
each knows he is right.

Some persons who have the best inter-
ests of radio at heart see in the present
situation a menace. It is an open secret
that the larger corporations concerned
with radio development are looking for-
ward definitely to a sweeping reduction
in the number of broadcasting stations.
It is predicted that in a few years there
will be but six or eight super-stations,
whose programs will be relayved, perhaps,
to stations having only a local range.
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6
Call Operated and Wave- | Power
Signal Location of Station Controlled by— length | (watis) Denonination
L
KFBG Tacoma, Wash. First Presbyterian Church 360 50 | Presbyterian
KFBU Laramie, Wyo. The Cathedral 283 50 | Catholic
KFDD | Boise, Idaho 5t. Michaels Cathedral 252 10 Catholic
KFDX | Shreveport, La. First Baptist Church 360 100 Baptist
KFGX | Orange, Tex. First Presbyterian Church 250 500 Presbyterian
KFGZ Berrien Springs, Mich. Emmanuel Missionary College 268 250 | Seventh Day Adventists
KFHF | Shreveport, La. Central Christian Church 266 150 (Not Stated)
KFIX Independence, Mo. Reorganized Church of Jesus Christ
of Latter Day Saints 240 250 Christian Catholic Apos-
talic Church
KFMB | Little Rock, Ark. Christian Churches of Little Rock | 254 a (Not Stated)
KFOC Whittier, Cal. First Christian Church 236 100 | (Not Stated)
KFRP Redlands, Cal. Trinity Church 211 ‘10 Episcopal
KFSG Los Angeles, Cal. Echo Park Evangelistic Assn. 278 500 Evangelical
KJs Los Angeles, Cal. Bible Institute of Los Angeles 360 750 Tnterdenominational
KTW Seattle. Wash. Pirst Presbyterian Church 360 750 Preshyterian
WABE Washington, D. C. Y. M. C A. 283 100 Evangelical
WABK | Worcester, Mass. First Baptist Church 252 10 | Baptist
WABQ | Rochester, N. Y, Lake Ave. Baptist 252 10 Baptist
WABZ | New Orleans, La. Coliseum Place Baptist Church 263 50 | Baptist
WBBL | Richmond, Va. Grace Covenant Church 283 50 (Not Stated)
WBBR | Rossville, N. Y. Peoples Pulpit Assn. 244 500 {(Not Stated)
WBBS New Orleans, La. First Baptist Church 250 100 Baptist
WCA]J University Pl., Neb. Nebraska Wesleyan University 360 500 Methadist
WCAIL | Northfield, Minn. St. Olaf College 360 500 Norwegian Lutheran
WCAM | Villanova Pa. Villanova College 360 150 | Catholic
WCBD | Zion, Il Wilbur G. Voliva 345 500 Christian Catholic Apos-
tolic Church of Zion
WDAH | El Paso, Tex. Trinity Methodist Church (South) 268 50 Methodist
wDM Washington, D. C. Church of the Covenant 234 50 Presbyterian
WEW St. Louis, Mo. St. Louis University 261 100 Catholic
WFAQ Cameron, Mo. Missouri Wesleyan College 3150 10 Methodist
WD Granville, Ohio Denison University 229 50 Baptist
WMAN | Colunbus. Ohio First Baptist Church 286 10 | Baptist
WMAY | St. Louis, Mo. Kingshighway Preshbyterian Churcih] 280 100 Presbyterian,
woQ Kansas City, Mo. Unity School of Christianity 275 500 (Not Stated)
WPAT | El Paso. Tex. St. Patricks Cathedral 360 20° | Catholic
WPAU. | Moorhead, Minn. Concordia College 360 20 Norwegian Lutheran
WQAQ | New York, N. Y. Calvary Baptist Church 360 100 Baptist
WQAW | Washington, D. C. Catholie University | 236 5 Catholic
WWL New Orleans. La. Loyola University { 280 100 | Catholic

SOME OF THE BROADCASTING STATIONS OWNED AND
CONTROLLED BY CHURCH BODIES

These 38 stations are listed in the Government’s official record of stations. Informa~
tion concerning the denomination of each was obtained by divect cominsnicalion

and from published statisti

cs.
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What if this happens, and the religious
interests come to control the big stations?
Will we have to listen to religious propa-
ganda or nothing?

Probably no such fear is justified.
Those who look forward to a system in
which less than a dozen stations will pro-
vide programs for the whole country are
kidding themselves, ‘unless they have the
power to kill an interest in local programs
by local people, which exceeds the inter-
ést in big programs and big stars by a
ratio of three and one-half to one, ac-
cording to a recent investigation. The
fact remains, however, that religious
prejudice, religious zeal, religious jeal-
ousy, grow faster and die harder than
any other sentiment of the human race.
It will be easier to start right than to
readjust after serious imistakes will have
been made.

It is bad enough to have different re-
ligious denominations preaching against
each other and working against each
other, all in the name of the same God,
within the walls of their own meecting
houses. In that case we do not have to
listen to them unless we choose to. But
if they get to competing in the air, we
broadcast listeners will be out of luck.
Already the Fundamentalists and their
opponents have had their fling in the
ether and a large part of listening Amer-
ica had a bad attack of spiritual nausea.
So long as power is limited so that a
propagandizing station can be tuned out,
the situation is tolerable. The radio
manufacturer and dealer especially are
not averse to a condition that requires a
high degree of selectivity in receiving
sets. But when a broadcaster acquires
a right to radiate an amount of power
that will force oscillations in all receivers
within five, ten or fifty miles, for any
number of hours he may choose to mo-
nopolize the ether, he will have reached
the ideal of the religious fanatic and the
point where the average listener will junk
his receiving equipment.

The desire to limit religious broadcast-
ers so that they cannot disturh the peace
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Kadel & Jerbert

AN AGGRESSIVE BROADCASTER OF
THE DOCTRINES OF THE
FUNDAMENTALISTS

For weeks the ether about the eastern section

of the United States was filled with the debates

about church creeds; chicf among the debaters

was Rev. John Roach Straton, of Calvary
Baptist Church, New York.

of an entire community is not an evidence
of autagonism toward religion. Religion
is a fundamental instinct. No man can
escape it, even if he wants to. Few at-
tack the churches which represent the
beliefs of their respective members. The
rank and filé of Americans are willing to
let the other fellow express his religious
views and feelings as he pleases, so long
as he does not interfere with the rights
of others.

But ministers there are who are not
satisfied to let folks choose for them-
selves. They consider themselves divine-
ly called to impose on others their own
ideas and call them the Mind of God.

4
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Kadel & Herbert

HOW A SERMON IS BROADCAST

Standing in his accustomed place in the pulpit,

Rev. Lewis K. Dixon of the City Temple, New

York, faces not only his parishioners but a

microphane by means of which he broadcasts
his sermon over seéveral states.

Not long ago I attended the commence-
ment exercises of a class of theological
students, graduating from one of the
oldest and most dignified theological
seminaries in the world. The tmpression
was forced upon me that not one of them
was a normal human being. Every one
of them looked as if his only refuge from
the bug-house was to get bolstered up by
divine authority before the alienist
spotted him. One of them had robbed
houses and forged checks, The facts
were known by authorities 1 his church.
These men were being commissioned as
ambassadors of God to American com-
munities. Ministers must be judged by
the same standards as other folks, except
that in assuming religious leadership they

place “upon themselves an additional re-
sponsibility. They are not different from
other men. Some of them lie, steal, com-
mit murder; others rise to supreme
heights ‘of heroism.

The average minister is sane, is help-
ful and needs no restraint. It is the sel-
fish, egotistic, erratic, possibly brilliant
religionist who needs curbing. The same
types of men come into prominence in
religious bodies as in politics. There is
no politics keener or more .bitter than
church politics. Some seats in the
House of Representatives and in the
House of Bishops are won by the same
methods.: We do not hesitate to deprive
the politician of his power when he turns
it against the rights of the common peo-
ple. No more should .we hesitate to fight
the preacher when in the name of God
he oversteps the bounds of decency and
forces an obnoxious presence upon un-
willing millions. . In doing so we will
have the approval and support of the ma-
jority of the clergy, as well as of all other

right-thinking. people. . .

I\lo new machinery is needed for the
regulation of propagandists, religious or
otherwise. We have no adequate radio
laws, but we have a Secretary of Com-
merce who is. better than inost of our
laws. The best law can he evaded and
nullified more easily than a public offi-
cial with common sense, an honest pur-
pose and the nerve to do his duty. He
has shown a disposition to listen to all
points of view and to make regulations to
safeguard the rights of all radio users.
There is no doubt that religious leaders
and societies, especially those of irra-
tional, freakish tendencies, will bring to
hear all possible pressure to enable them
to monopolize the ether. They can he
held in check by the expression of pub-
lic opinion. = To suggest that they should
he limited is not inimical even to their
own interests.  They tnay not realize it,
but nothing does so much to harm their
own cause as trying to force it upon the
public. The sane, constructive religious
leadership of the country should be up-
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Thc.remote control a;‘;pm'a!ns‘used ‘in §t. Thowmas Church, New York, for broad-

casting services from WIZ.

SOME OF THE SPECIAL STATIONS OWNED BY INSTITUTIONS UNDER CHURCH INFLUENCES

A

Locaiion-of Stction

Call
Sienal
1XK Newton, Mass,
1XN Middletown, Conn.
2Xz New York, N. Y,
2YA Camp Dix, N, J.
axI Washington, D. C.
xXJg Philadelphia, Pa.
IXM Princeton, N. J.
yo Easton, Pa.
3Vl Washington, D, C.
SXBG | Weco, Tex.
5XZ Grand Coteau, La.
SYR New Orleans. La.
5Yv FPort Worth, Tex.
we Seattle. Wash.
YD Seattle. Wash.
7YG Portland. Qre.
iYs Lacy, Wash.
8XAK | Springfield, Ohio
8YAC | Cincinnati, Ohio
8YAJ Cleveland. Ohio
8YM Granville, Ohio
8YU Dayton, Ohio
8YYK | Delaware, Ohio
9XT Collegeville, Minn.
IVAP Davenport. Iowa

Operated and
Controlled byv—

Boston College
Weslevan University
For tham University

Knights of Columbus

Catholic University of America

St. Josephs College
Princeton University
Lafayette College
Knights of Columbus
Baylor University

8t. Charles College
Loyola University
Knights of Columbus
Y. M. C. A,

Knights of Columbus
Y. M. C A,

St. Marting College
Wittenberg College
Xavier College
Y.M.C.A,

Denison University
Y. M. C. A,

Ohio Wesleyan

St. Johns I:Tniversity
St. Ambrose College

Wave-
levgth

(No! given)

Denowination

—

Catholic
Methodist
Catholic
Catholic
Catholic
Catholic
Presbyterian
Presbyterian
Catholic
Raptist
Catholic
Catholic
Catholic
Evangelical
Catholic
Evangelical
Catholic
Lutheran
Catholic
Evangelical
Baptist
Evangelical
Methodist
Catholic
Cathotlic
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held by an immediate and vigorous ex-
pression of public opinion concerning the
proper regulation of religious broadcast-
ing stations; otherwise it may be de-
prived of its share of the ether by the
wrongdoing of those what want it all.
What happens when religious zealots
gain control was illustrated when an in-
tolerant priesthood forced the Reforma-
tion and split Christendom; when a po-
litical church drove the Pilgrims to seek
freedom of worship in the wilderness of
America; when they in turn drove out
men like Roger Williams, founder of
Rhode Island, who died regretting that
there was no church which his conscience
would permit him to join. The strong
religious organization could monopolize
its field in those crude days, but can any,
or all of them together, deprive our coun-

Pacific & Atlantic

try today of the privilege of hearing what
it has a right to hear?

Possibly the preachers who covet their
neighbors’ air see in that no violation of
the Ten Commandments. Perhaps they
have twisted a well-known saying of
Jesus into this form: “It is more Dblessed

‘to transmit than to receive.”

A wise announcer, when a radio
speaker wanders into direct advertising
or other forbidden fields, quietly throws
a switch and lets him talk on and on into
the microphone, blissfully unconscious of
the fact that his hot air goes so far and
no further. Perhaps similar courtesies
can be extended to the religious crank.
Then radio listeners can tune in what
they want to hear instead of leaving their
receivers, disgusted by asinine attempts
to cram “religion” down their throats.

“THE EARTH IS STATIONARY"” IS THE STRANGE DOCTRINE PREACHED
BY THE CHRISTIAN CATHOLIC APOSTOLIC CHURCH
Out in Zion City, Hlivois. is located one of the largest and most active of the church
radio stations, WCBD. whose odd beliefs are caploited through the ether. [Its
overseer, Milliam Glenn 1Voliva, recently exhibited a wmap of the globe upon which
he had penciled the route of the world-fliers: he said that it showed the aviators
wmercly flewe in a circle over the flat surface of the carth.
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A MAIL BOX OF THE FUTURE?

This is the apparatus that feeds into the transmitter the long rolls of typewnritten
correspondence that is to be sent by radio,

1,000 Printed Words a Minute
by Radio

By means of this new invention—{(which is here described for the first

tiime)—the contents of an entire newspaper page can he transmitted in less

than ten minutes. What will this development mean to commerce in
general—and to journalism in particular?

By CHARLES ALLAN HERNDON

“ HAT will radio do to the news- was a vague feeling that this new thing
papers?”’ held a menace for the newspaper.
This question was asked in newspaper Now, C. Francis Jenkins, consulting

offices when radio broadcasting first engineer and inventor of Washington, D.
burst into popular use. The new means C., has an answer to this query.

of communication contained tremendous Instead of being an enemy or destruc-
potentialities. Enthusiasts promptly pre- tive competitor of newspapers, radio can
dicted that radio would cripple if it did be made their greatest ally in bringing
not entirely displace the daily printed greater speed and accuracy to the gather-
pages. Publishers hastily issued state- ing and assembling of news. But this is
ments denying that such would be the not to he done by radio as we ordinarily
case. They gave reasons—hut behind the think of it. The radio messages will he
reasons doubts could be detected. There for the eye, not the ear. Mr. Jenkins has

11
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devised a machine by which news copy
can be sent by radio direct from a type-
written sheet in one newspaper office and
automatically reproduced in exact fac-
simile on a photographic paper strip in
any number of other newspaper offices.

Mr. Jenkins is daily sending radio
photo messages of any length desired at
a speed of one hundred words a minute.
This rate is much faster than similar mes-
sages can be sent by telegraph. Mr. Jen-
kins claims that one thousand words are
easily within the bounds of possibility by
this method.

From the insertion of the typewritten
copy in the sending machine to its exact
reproduction at the other end, the whole
process will be automatic. Light and
radio waves, speediest messengers of the
universe, will deliver the news as written
without the errors which now frequently

arise in the handling of copy between dis-
tant points. '

This same system may also be used to
carry business letters. By this means,
Mr. Jenkins says, they can now be sent
more quickly and cheaper than they can
be carried by the government’s mail
planes. Beside speed, the auto-radio-
graph has the advantage over telegraph
and cable messages, in that it retains the
authentic character of the autograph let-
ter. It is not merely the same words that
are transniitted, but the writing of the
original is faithfully reproduced in all its
details—including the exact signature.

In order to wunderstand the new
method, we should recall that there are
certain substances such as selenium and
thalium, that are less resistant to electric
current in the light than they are in the
dark. In other words, when such sensi-

HOM, R, B, HORELL »
WASHIRGTOH DS,

-

aDwI3SIBLE 1R COURY,

ti': T EfE 3 AT
MiLF FTRINT %W

SOWNERCE LIKE AN. ARYY,
“HEAMS OF CONNUNICAT 104,

DEAR SERATOR HOWELLY~ ¥AY | CAL
46 THOD GF GOMHUEICATION, THE RADIC PHOTH LETTER. |
TATHS THE AUTHEWTIC CHARACTER OF A# AUTODRAPH ALTTER WHILE |
ACLIVERIHG T AT THE GPCED OF -RAD I,
THE PRACTICAL APPLIGATION OF ¥Y TEX YLARS !]J::?EL!]PHEHT.:}F A
FADA0 SERVICE TO THE EYE, WHERE MERLTOFORE RADIO HAS BEEM
BEVELOPED OHLY A5 & SERVICE TG THE
TINE THE GOVERHMENT BEGAX CORSIDERIAG
H)CAT IO SERVICE -TD BUS IHESSY
PHOTO COPIES OF BUSIRESS LETTERS DE-
LI¥ERED 8Y RADIO (AT THE 3PEED OF LIGHY) WOULD BE JUST AS
AHD BIRDIHG WHILE SPEEDING UP COMMERCE EHORMOUSLY
fali GO FOREARD NO FASTER THAR 113

i MORE RAPID MEANS OF IWTERGCOURSE
L5 A HEW TOOL FOR SPEEDIHG UP BUSINESS, Af
SORDIHGLY SHCREASE OUR MATHINAL wEabLTH.

ACTGEER 1,1924, 1

§ YOUR ATTENTION TO A NEW ;
iT RE- :

iT 1S THE BEGINNING OF

Epd.  ISM'T IT ABOUT
# ¥ORE RAPID COMMU-
21aT0 COPIES OF LETTERS ARE F

SHOULD CORRES-

G el

&, =
[ o

| - = EREm—— s e e s

From a photograph made for PoruLar Rabio

A PERSONAL LETTER SENT BY RADIO
A letter as it actually appears when reccived. Less than a minute was required

to send this permanent message.

and gquicker to send letters like the above than to dispatch them by airplancs.

The inventor Says that it will be cheaper

And

it is cven more authentic than a carbon copy of a typewritten letter.
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THE COMPLETE SENDING APPARATUS

The glass disks of the sending apparatus shift the image of a letter like a typewriter
carriage shifts p sheet of paper. The typewritten copy moves from the roll (at which

Mr. C. Francis Jeukins, the inventor, points) past the electric light.

tive substances are illuminated an elec-
tric current can be passed through them
more easily than when no light strikes
them. This peculiar property of these
elements is the keystone of the new radio
device.

The legibility of the letters and words
on this page is due to the contrast made
by the black ink on the white paper. In
sending such matter by radio, the prob-
lem is to convert that black and white
into terms of light and darkness which in
turn will impede or promote the current
flowing through the light-sensitive cell.
These variations of current go to the
broadcasting apparatus where they are

sent out just as similar variations of cur-
rent produced by variation in sound
waves are sent.

Here is the way this is done in the Jen-
kins apparatus: The letter or other type-
written matter is placed on spools and
threaded through the slot of a magic lan-
tern or stereopticon machine. When the
lantern is turned on an image of one line
of the tvpewritten matter is projected
across the room just as the image on a
stereopticon slide would be. Instead of
a screen to receive the projected image,
however, there is a box containing one
small hole facing the projecting machine.
In this box 15 the Light-sensitive cell that

a
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From a photograph made for POPULAR RADIO

THE RECEIVING APPARATUS WORKS ON THE SAME PRINCIPLE AS
THE CAMERA
The unexposed film moves as rapidly past the enclosed electric light as the tvpe-

written message at the transmitting end travels. Much difference in speed wonld
blur the message.

controls the current and which is con-
nected with the broadcast apparatus.

Only one fine pencil of light can enter
the hole and reach the light sensitive sub-
stance, and so affect the current at one
time. When the image of one of the
lines typed across the paper is projected
toward the box, there is just one small
part of that image which is projecred into
the tiny hole in the hox. If that small
part is a portion of the image of a letter,
the current flowing through the cell is
broken. If that small part is part of a
space between letters, the light is permit-
ted to fall on the cell and the current
flows freely. Obviously, in order to send
the entire typed line, every fraction of
its image must be passed in front of the
tiny hole in the box. In typing words,
we write one letter at a time until we have
spelled out the word. In sending by
radio, however, only one fractional part
of the space or letter is transmitted at a
time; just one small part of the letter T
or half of a period, for instance.

The Jenkins radio machine uses two -

devices to move the image so 'that each

part of it is successively brought over the
hole opening onto the light-sensitive cell.
The spools which hold the original typed
or other material are slowly turned, slow-
ly carrying the typed lines past the sht
through which the lantern’s light comes.

In front of the projection lantern,
however, 1s a still more ingenious device.
While the slowly winding spools carry
the paper from the top to the bottom of
the typed matter much as the line spacer
on a typewriter does, this other apparatus
tends to the movement across the paper
from one side to the other as the letter
spacer on a typewriter does.

Instead of shifting the paper itself,
however, this latter apparatus shifts the
image projected toward the hole in the
box. It consists of two glass disks or
wheels, the edges of which overlap. The
edges of these glass wheels are shaped so
that they act as a series of prisms. The
prism, it will be recalled, bends a ray of
light from its direct path. The different
parts of the edges of these disks have dif-
ferent angles so that the bending is
greater in one part than in another. The

g
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1,000 PRINTED WORDS A MINUTE BY RADIO 15

net result is that the image passing
through these moving prisms is shiited
up and down in front of the hole in the
box across the room.

In short, light from behind the orig-
inal typed or other matter projects an
image of that writing across the room
where by means ot this shifting appa-
ratus the entire image is part by part al-
lowed to fall on the hole leading to the
light sensitive cell. The dark parts pro-
duce corresponding breaks in the current
while the light parts of the image pro-
duce corresponding pulsations of electric
current. The radio apparatus connected
with the photographic machine responds
to the variations, reproducing them in
varying pulsations which are transmitted.

The lead-in wire from the receiving
antennas is connected with an electric
lamp which lights up as the current
comes through and goes out when the
current is broken. This lamp is enclosed
in a metal cylinder in which there is just
one tiny hole opposite the film.

This photographic film moves at the
same rate at which the original typed
copy is moving at the sending station.
The cylinder in which the lamp is en-
closed moves at the same rate that the
image is shifted by the prismatic disks in

the sending station. The result is that
the alternate flashing and extinguishing
of the hght huilds up bit by bit an exact
reproduction of the original manuscript.*

A new means of communication more
rapid and more accurate than those now
in use has heen devised with still greater
speed not only possible, but probable in
the near future. How far the develop-
ment -may be carrnied no one can say.
\When -we let our minds run back to the
feeble beginnings of other great inven-
tions and their astonishing developments,
we realize that the wonders of radio serv-
ice to the eye may reach proportions stag-
gering to the imagination.

* Readers of Portrar Rapio will recall that Mr,
Jenkins wsed similar apparatus and the same metbod
in sending and receiving his photo-portraits by radio.
(See Porurar Rapio for December, 1923.) owever,
the quality of that work required a somewhat more
complicated series of prismatic disks and a more deli-
cately adjusted receiving apparatus. Sending balf-
tone portraits with their diﬁlcrcnt shadings also re-
qguired meore sensitive light cells at the broadcast sta-
tion. It was necessary to obtain quality to sacrifice
speed.

The radio photo-letter, on the other hand, is a com:-
paratively simple proposition. It is merecly a question
of eontrast of light and dark. Of course, the greater
the contrast between the words and their backgroun
the clearer will be the reproduction. While Mr. Jen-
kins has demonstrated that it is entirely practical to
scnd  from the ordinary typed copy paper, he has
found that the best results are obtained by the use of
stencil sheets. Black sheets in which the letters are
stenciled are better than the typed sheet, for where
the letters are cut out there 1s nothing to interfere
with the full strength of the projecting light passing
through, while the black background furnishes the
greatest contrast.

A St st e e b
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A SET BUILT ON A TOOTH BRUSH
This miniature receiver exhibited recently in New York was built by William 1.

Wray, who claims that it corks.

It contains a crystal detector, an inductarice

and a fived condenser.
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This drawing shows how loose and open is the siructure of all terrestriar matter.

The spheres represent the central nuclei of the atoms in a-piece of .copper. . In this .

drawing they are greatly exaggerated in diameter, in proportion to thenr  distance
~apart. : c

Electrons in the Stars

To operate a radio set on a distant star would be .very different. from

operating one on earth.

The universe 15 composed of atoms, elec-

trons and ether waves—but they are not always put together. .in the same

patterns as those with which we are familiar.

The stars are “vast bubbles

of electricity’” emitting radio and other etheric waves. One star has becn
found, for example, which is composed of gaseous matter but which is,
nevertheless, thousands of times heavier than the heaviest terrestrial metalt

By E. E. FREE, Ph.D.

HE fundamentals of the universe
seem to be everywhere the same.
Matter on earth is made up of the two
kinds of particles of electricity; the elec-
tron and the positive nucleus or proton.
In addition to these we have the ether
waves of light, of X rays, of radio and
the rest. All these things the physicists
have studied in our earthly laboratories.
And off in the depths of space we find
exactly these same things. There are
protons and electrons in the sun. The
ether waves that reach us from there—
whether waves of light or heat—are es-
sentially the same waves that we can pro-

duce and. study here on earth. Even in
those other suns which dot the vaster
reaches of the visible universe and which
we call the stars there exist, we believe,
exactly these same fundamental things.
The matter of these stars is made up of
protons and electrons just as matter is on
earth. The ether waves of these stars
are the same light rays, and presumably
the same X rays and gamma rays and
radio waves, with which we are already
familiar.

Just as the chemist can pick out of a
pile of coai one small spoonful that is a
fair sample of the whole mass of the ma-

16
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F . v ka
térial, so -we can take the composition of -

this little earth of ours to be a fair sam-

ple—so far as its fundanfentals are con--

cerned—of the entite vast universe. That
we can see.

But the local arrangements: of things..

in the stars are very different from what
they "are ‘on earth.

and useful atoms. Only when we man-

handle it pretty severely in the laboratory -
can we induce-an atom-to let go of any
of its electrons and to take part in what.
When we-

we call a “chemical change.”

do get a lot of electrons loose from atoms
we are apt 1o be disconcerted. '
For example, a lightning flash i1s a lot-

From a photograph made for J'opuLax Ranto

Here on earth the-
electrons and the protons stay together-
fairly well “in the form of. our famihar

of loose electrons. . Billions of billions:of
them have been detached from the atoms
to~which they properly lelong and are
ranging around on their own. They are
not too pleasant to have about. From the
human point of view it is far more com-
fortable not to have a crowd.of loose elec-
trons—or of protons—for close neigh-
bors. S

But the stars are différent. It 1s prob-
able, the astronomers have come to be-
lieve, that some of the stars consist large-
ly of loose electrons and either of loose
protons or of atomic nuclei that carry
many fewer electrons than is normal on

earth. These nucler resemble the entire-

ly free protons in possessing powerful
charges of positive electricity. The elec-

HOW ATOMIC SPECTRA ARE STUDIED IN THE LLABORATORY

Professor H. H. Sheldon of New York University is shoun with .a spectromcter

adapied for photographing and measuring the spectrum of a gas sample. The

spectrume produced in the clectric discharge tube on the right-is photographed in
the camera attached at the left. L
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trons, you remember, are negative elec-
tricity. And so, when a star consists
mainly of loose electrons plus a number
of protons ‘or of loose atomic nuclei it is
no longer composed of “matter” in our
earthly sense of that word. It.is really a
vast bubble of electricity.

What would happen to you at the cen-
ter and focus of a lightning flash is liter-
ally nothing in comparison with what
would happen to you at the center of such
a stellar bubble of electricity. The volt-
dges there must be measurable, we imag-

ine, in billions or even trillions of volts..

The temperatures probably exceed a mil-
lion degrees. The intensities of light-and
of X rays and of other forms of ether
waves. are so strong as to be quite incom-
prehensible to us.

The rays of our sun, concentrated by
a burning glass only a foot in diameter,
will instantly shrivel up your finger tip as
though you had stuck it into the hottest
furnace. This is less than one square-
foot of ether-wave energy at a distance of
some 90,000,000 miles. Imagine what
the ether waves of light and of heat
would be like at the sun’s surface. Then
nnagine, what we believe to be quite true,
that the intensity -of the ethér waves in-
side some of the stars is possibly a biltion
times larger than their intensity on the
surface of the sun!

The inside of a star bears about the
same relation to anything that we can
produce on earth as the fiery throat of
the world’s greatest volcano bears to the
flame of a match.

Let us consider, for example, a re-
markable star that Professor Eddington
discussed recently in his address before
the British Association for the Advance-
ment of Science at Toronto. This star is
the so-called “companion” of the dog
star, Sirius.

The astronomers have known for a
long time that the dog star is really
double. Instead of being a single star
hike our sun, it consists of two bodies,
each of them a vast stellar globe. They

revolve around their common center of

gravity like a dumb-bell turning end over
end.

From observations of the variation in
the light of Sirius and of its distance
from the earth and from various other
data the astronomers have been able to
calculate the approximate mass and size
and brightness of these two companion
stars. For the smaller of them the cal-
culations: indicated a size about three
times that of the earth but a mass nearly
as large as that of the sun. Iigured out
as.density, this disclosed a star more than
50,000 times heavier than the same vol-
ume of water.

The sun is only about one-third heavier
than water; the carth is about five and
one-half times heavier; the heaviest sub-
stance that we know—the metal named
osmium—is only twenty-two and a half
times heavier. - What wonder, then, that
the astronomers believed this figure of
50,000 times the density of water to be
absurd? They asstumed that their calcu-
lations were wrong somewhere and
thought no more about it,

But it appears from Professor Edding-
ton’s work that this is not absurd at all.
This remarkable star probably really is
as heavy as this, so heavy that a quarter-
inch buckshot made of its substance
would weigh ~ (on earth) nearly four
pounds. What a material to use for
hullets!

How this can possibly be true brings
us back to the structure of the atom. In
the previous articles on atoms and elec-
trons in PorurLar RADIo we have seen
that the common model of an atom is that
familiar to us in the solar sysfem.* At
the center of each atom there is a nu-
cleus which corresponds to the sun.
Around this nucleus revolve a nuinber of
electrons that correspond to the planets.
Not all these electrons are in or near the
same plane, as our astronomic planets are.
On the contrary they revolve around the
atomic “sun” in an extremely compli-

* Sce, for cxample, **700,000,000,000,000,000,000,-
000 Electrons for a Cent,” Porutar Rapio for Janu-
ary, 1924, pages 41-48,-and “Bohr’'s New Theory of
.?;;ms," Porvrar Rapro for April, 1924, pages 319
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WHAT ARE THE ATOMS LIKE IN THESE GIANT WHIRLS®

Astronomers have discovered
through the depths of space.

many hundreds of ithese giant nchula scattered
They spread ucross distances thousands of tinmes

the cntire span of the solar system, yet they appcar to be composcd mainly of

thin gas or of fine dust.

Gradually the ether wawves of light that they send us

are enabling scientists to wunravel the secrcts of thetr nature.

cated network of orbits, a network about
which we still know very little, except in
the case of a very few kinds of atoms
that happen to be simple and easy to in-
vestigate.

It is apparent that this makes the atom
a very open kind of structure. In our
solar system there is ample space between
the sun and the various planets. An air-
ship capable of traversing space might

wander around a long time inside the
solar system and never come near any
planet at all. Inside the atom matter is
still scarcer and space is still more plenti-
ful. It is possible to calculate that inside
what seems to be the substance of a cop-
per wire there is actually only .000,000.-
000,2 percent of anything solid. All the
rest of the “wire” is really empty space.

Nevertheless the atoms in that copper
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wire are what we call “in contact.” This
means that the outermost electron planets
of two adjacent copper atoms conie close
to each other as they fly around in their
respective orbits. The atomic centers
cannot come any nearer. If they did their
outermost electron planets would collide
and something would happen to the sys-
tem. That is why you cannot squeeze
the copper atoms closer together and
make the copper denser than it is.

But there is one thing that might hap-
pen to copper and thaf would permit it to
get much denser. It 'is the thing that has
happened, Professor Eddington believes,
in the very dense companion star of Si-
rius. This is the removal of some of the
outer electrons from the atoms.

We know from experiments on earth
that this can really happen. In PopuLar
Rap1o for August, 1924, Dr. Robert A.
Millikan described the remarkable ex-
periments of himself and Dr. Bowen with
what he calls “stripped atoms,” that is,
with atoms from which one or more of
the outermost electron planets have been
removed.* As many as six such electrons
can be stripped away from certain kinds
of atoms, leaving a residue which is still
recognizable as an atom of that particu-
lar kind but which has, of course, some-
what different properties from the ordi-
nary un-stripped atom with its full com-
plement of electron planets.

Even before this work of Dr. Millikan,
a distinguished physicist of India, Dr. M.
N. Saha, had suggested that this strip-
ping off of the electrons from an atom
mught actually be occurring in stars and
in the sun and might be the explanation
of certain peculiarities of the light sent
to us by atoms of some of the chemical
elements, especially calcium, from the
upper layers of the sun’s surface.

This suggestion has been confirmed.
We know that stripped atoms actually do
occur in the sun as well as in Dr. Milli-
kan’s lahoratory. In the stars still hotter
than the sun the stripped atoms are prob-

*“Do Electrons Play or Loaf,” by Robert A. Mil-
likan, Porurar Rapio for August, 1924, pages 109-116.

ably still more numerous and their elec-
trons are presumably stripped away still
more completely. It may be, even, that
all the electron planets are stripped away,
leaving only the naked nucleus of the
atom, as though our sun should lose all
its planets and go off by itself through
space.

You see immediately how this would
permit a much greater density of matter
than we could ever obtain on earth. 1f
the copper atom had no planetary elec-
trons, so that the central suns of all the
atoms could lie close together, metallic
copper might have a density not merely
50,000 times as great as water but over
ten billion times as great as water. An
inch of ordinary copper wire, condensed
to this degree, would weigh over two
hundred tons!

It is apparent, then, that the density
which the astronomers found for this
companion star of Sirius is not absurd at
all. Great as it is, it still permits a very
loose arrangement of the atoms in it. All
that is necessary is that a few of the
outermost electrons of most of the atoms
shall have been stripped away. This,
Professor Eddington believes, is just
what has really happened.

The force that has done this stripping
away of the electrons may be heat, but
it i much more likely to be ether waves.
The intensity of such waves inside a star
is tremendous. On earth the inside of
most things 1s dark. Ordinary matter
does not send out light or any other kind
of ether waves. But inside a star all the
matter is shining with light or possibly
with heat rays or with X rays, It is like
being at the very center of the glowing
arc of a great searchlight.

So important is this intensity of the in-
ternal light inside a star that it is believed
to be responsible for the great size of
some of the stars. For example, the star
named Betelgeuse, the great red star at
the shoulder of the constellation of Orion,
has been measured by an attachment
fitted to the telescope at the Mount Wil-
son Observatory. It is found to have the
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KFrom a photograph made for PoruLar Ranio

HOW A HYDROGEN SPECTRUM IS PRODUCED

This is a close-up view of the same spectrum tube shown attached to the spec-
trometer reproduced on page 17. The tube is filled with hydrogen and an electric
discharge ts sent between the platinum terminals sealed into the upper and lower

legs of the tube.

This causes the hydrogen atoms in the tube to lose and regain

their clectrons so that they send out light pulses and produce the spectral lines.

tremendous diameter of approximately
215,000,000 miles, larger than the entire
orbit of the earth.

Nevertheless, we helieve that this star
does not contain much more actual matter
than does our sun. Its density, then,
must be extremely low. Astronomers be-
lieve, in fact, that Betelgeuse and some
other stars like it are nothing but bubbles
of the thinnest imaginable gas. If we
landed inside the mass of Betelgeuse we
would think ourselves in a perfect vacu-
um, so thin and tenuous is the matter of
the star.

This constitutes, you observe, the op-
posite extreme from that of the compan-
ion star of Sirius. The Sirius star is far
denser than any kind of matter that we
can produce on earth; Betelgeuse is far

less dense than any vacuum that we have
been able to attain. The stellar laborato-
ries transcend ours in both directions.

In the case of Betelgeuse the agency
that has blown out the star to this aston-
ishing thinness is believed to be light.
Light possesses, you remember, a pres-
sure. That 1s why the tails of comets are
usually directed away from the sun; they
are blown backward by the pressure of
the sunlight. And this light pressure,
acting on the fine particles of matter that
compose the mass of Betelgeuse, are be-
lieved to have dispersed these particles—
atoms or whatever they may be—through
all this vast sphere of space that our
telescopes show us to be occupied by the
star.

In the giant stars like Betelgeuse the
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effect of the ether waves of light on the
star is to distend the star .like a swollen
bubble. In the case of the small “dwarf”
stars like the companion of Sirius the ef-
fect of the ether waves is to strip off the
electrons from some (or all) of the atoms
of matter, thus permitting the star to
grow many times more dense.

Why do ether waves act in these oppo-
site ways in the two stars? We do not
know. It must depend, of course, on
some difference of conditions in the two
bodies. Possibly it is an initial difference
in mass. This is what Professor Xdding-
ton is inclined to believe. Possibly it is
merely a difference in age. Betelgeuse
may be a young star; the companion of
Sirius an older one. Or maybe it is the
other way around; the Sirius star being
an early stage of stellar life and Betel-
geuse a later stage. All these questions
wg must. leave for future research to an-
swer. :

There is, however, another aspect of
these matters that is of especial interest
to radio engineers. It is the question of
what becomes of the electrons.

If, in stars like the companion of Si-
rius, most of the atoms have lost a num-
ber of their electrons, these stars must
operate as great factories for loose elec-
trons. Do these electrons remain inside

the stars or do they driit off into space?

It is probable that in the main they stay
within the stars. They become loose elec-
trons drifting around inside the mass of
the star just as loose electrons occur in
a lightning flash. The inside of such a
star might be described, indeed, as a con-
centrated ball of lightning.

But some of the electrons probably es-
cape. There is a growing mass of evi-
dence to indicate that space itself is not
really empty but that it contains a vast
number of electrons and perhaps even
some atoms; drifting around singly in the
void between the stars. In space itself,
then, there may be a kind of “space
charge,” not so very unlike the space
charge inside a vacuum tube.

We are not sure about this yet. No
scientist will set his name to it. But it
may be true. Presently the advances of
astronomy and of physics will prove it
for us, one way or the other. And if
there are really great numbers of escaped
electrons and other electric charges oc-
cupying the interstellar space that we
have been thinking of as empty, it can
hardly be that these charges will prove
without their influences on such terres-
trial matters as atmospheric -electricity,
on the earth’s magnetic field or on radio
communication,
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OLD DR. RADIO IN THE WALTER REED HOSPITAL AT WASHINGTON

The curative effect of broadcast entertainment upon invalids is becoming so generally
recognized that many hospitals are extensively equipped with recewving scts.
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THIS TYPE OF SHIP STATION DOES NOT “BUTT-IN” ON
BROADCAST LISTENERS
The latest tvpe of CW radio-felegraph sets installed on ships are larye factors in

improved broadcast reception.

The oscillations from this tube transmitter stay

where they are put and do not spread out over numerous wavelengths,

HOW TO IMPROVE

Broadcast Reception
IV: Noises That Come in With the W aves

Most of the interfering “noises that are likely to arise within a receiving
set, and some of those that come irr from outside the receiving station,
have becn discussed in PoruLar Rablo for August, September and Octo-

ber, 1924,

Now we come to 'a consideration of the remaining kinds of

disturbing sounds—that originate. at points away from the receiver.

By JOHN V. L. HOGAN

ENERALLY speaking, there ., are

four kinds of interfering noises

that may come 1in with the radio waves
yvou desire to recerve.

The first of these is caused by varia-

tions in the carrier wave from the station

to which you are listening, and we have

23

alreadv looked into the matter of fre-
quency and intensity variations in these
carrier waves,

The second kind of interfering noise is
that caused by radio waves other than
the one to which yvou are listening; inter-
ference of this kind may produce several
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quite different effects in your receiver.

The third kind of interference is that
arising from natural or atmospheric elec-
trical discharges, and is what we ordi-
narily call “static” or “strays.”

The fourth type of noise is produced
by electric power or signalling lines or
the apparatus connected to them, and is
usually called induction.

Let us go back for a moment to the
first type of interference.

Noises caused by frequency fluctua-
tions in the carrier wave heing received
have been fairly well covered in the pre-
vious articles. We have also studied the
matter of intensity variations to some ex-
tent, and in the August article it was
pointed out that an uneven power supply
at the transmitting station, or the use of
bad modulating apparatus, would cause a
noisy carrier wave. RBefore leaving the
topic of “noisy carriers,” as they are
often called, it will be worth while to con-
sider in a little more detail several of the
ways in which they are set up.. The ideal
carrier wave for any radio telephone sta-
tion would of course he absolutely uni-
forn as to frequency and intensity.
When no voice or musical signal is be-
ing sent out, the wave should not vary in
any way. Such a uniform carrier wave,
when received upon a non-oscillating re-
ceiving set, would produce no sound
whatever in the telephones or loud-
speaker. Consequently, when either mu-
sic or speech was impressed upon this
stlent carrier wave it would be conveyed
to the receiving station and there repro-
duced without any disturbing sound
caused by wave fluctuations.

Now let us suppose that the transmit-
ter which we are considering has a per-
fect carrier wave, within practical limits,
That is to say, let us imagine that when
we tune to the wave from this station we
hear nothing except the telephonic voice
or music. This will imply that the trans-
mitter has a well-designed power source,
s0 that no noises will arise from its irreg-
ularities. Tt also means that the modu-
lating apparatus introduces no undesira-

ble interference. If the modulator, in
addition to quiet operation, has the ability
to impress upon the carrier wave faith-
fully-copied variations corresponding al-
most exactly with the sound variations
that strike the pick-up microphone, we
_have every reason to expect high grade
transmission from the station.

IVhy Carrier IWaves Are Sometimes
Noisy

But it often happens that a broadcast-
ing transmitter has a carrier wave that
is normally silent and free from fre-
quency changes, together with a modu-
lating system that is capable of high-
quality tone production, yet that when
we listen on some particular occasions the
signals are accompanied by noises and
are not clearly reproduced by our re-
ceivers.

When this happens, many listeners are
apt to say that the trouble is caused by
“bad modulation.”

As a matter of fact, the modulating
operation of the radio transmitter ‘may
be perfect and the troubles may occur
far away from the modulation apparatus
of the broadcasting station. It is much
more comnion, in well-planned broadcast-
ing stations, for noises and distortion of
this kind to develop in the pick-up micro-
phone (and its amplifier and connecting
line systems) than in the modulating ap-
paratus itself.

If you know what to look for, it is not
hard for you to pick out cases where
noisy carrier waves are produced by the
effects of the pick-up line that connects
the microphone with the radio generat-
ing portion of the broadcast transmitter.
Usually the short pick-up line that runs
from oscillation generator and modulator
equipment to a nearby studio is quite free
from such influences, and thus when the
station is broadcasting events from its
studio there may be none of the interfer-
ing noise heard by radio listeners,

On the other hand, it is quite common
for the longer pick-up lines that are used

o
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‘HOW THE SPARK SETS MAKLE TROUBLE
The curves at the top of the figure show how signals from spark transusitters of
commercial radio-telegraph stations spread out over the broadcast wavebands. The
reason for changing the spark-set wawvebands is apparent from this illustration.

in transmitting “out-of-studio” programs
(such as park concerts, sports, and so
forth) to bring various kinds of noises
into the radio sending apparatus. It the
carrier wave, as heard between the an-
nouncements or the numbers of the pro-
gram, is silent when transmission from
the studio is going on, hut noisy when
outside events are being broadcast, you
may be sure that the noise is a wave-in-
tensity variation introduced by disturb-
ances affecting the long pick-up lines.

Sometimes the sources of these noises
may he identified by listening closely;
electric motors, stock tickers and tele-
phone ringers all have characteristic
sounds. Any of them may induce disturb-
ing currents (in a microphone pick-up
line) which, when conveved to the modu-
lating apparatus, will be impressed upon
the outgoing radio waves and thus car-
ried to your loudspeaker.

The Causes of Poor Quality

In the same wayv vou may note varia-
tions in the quality of reproduction when
listening to ditferent program items that
are broadcast from some particular sta-
tion. It the speech is clear and distinct
when the speaker 1s at the studio, but
muftled and hard to understand when he
is talking over a long pick-up lne, you
may be sure that the faulty transmission
is not caused by “poor modulation” but
by poor transmission to the modulating
apparatus. The defects mtroduced by
poor pick-up lines, which often will con-
vey telephone currents of some frequen-
cies far hetter or far worse than a good
average value, are particularly noticeable
in musical transnussion. Often a poorly
adjusted pick-up line so distorts the cur-
rents that the tones of individual mu-
sical instruments cannot be identified with
certainty.

R “""‘“""""’"“"‘-"M"‘“" L . LT I
AT B T
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1V hen you notice noisy carrier waves
or distorted transmissions of the kinds I
have just described, you will be doing a
great favor to broadcast listencrs gener-
allv if you will sorite to the managemnent
of the offending broadcasting station and
tell them what vou have observed.

But when you write, don't say that the
trouble is caused by “bad modulation™ if
in fact the modulator 1s doing its best and
the noise is introduced by the pick-up
lines!

How to Reduce Radio Frequency
Interference

Next let us take up the sccond general
type of interfering noiscs that come in
with the waves.

This second type is radio wave nter-
ference. To make improvements in yvour
reception when it is disturbed by radio in-
terference is not, as a rule, a matter of
writing letters to the interfering stations.
In the vast majority of cases the trouble
can be completely remedied, or at any
rate greatly reduced, by modification or
careful adjustment of your receiver,

Radio wave mterference is probably
the greatest single cause of imperfect
broadcast reception. It is of course true
that there are many defective radio re-
ceivers in use, and that these sets repro-
duce noisily or with distortion, but so far
as I can determine the great majority of
receiving sets function correctly within
the limits set by their design. In two of
the earhier articles of this series I took up
some of the more usual sources of trou-
ble within the receivers themselves, and
udicated how these troubles counld be
done away with. We must now assume
that vour receiver is working as well as it
can., and, in treating “outside’” canses of
receiving difficultics, limit ourselves to
effects that occur in spite of a more or
less approximate perfection in the indi-
vidual parts and the assembly of the re-
ceiving set. If vour set is not working
well, and if you can locate the trouble

RADIO

within its circuits (as ontlined in the Gc-
tober number, for mstance), vou should
repair 1t before giving any time to the
matter of outside interference.

There are three main varietics of radio
wave interference, and these have come
to be known as “sparks,” “whistles” and
“cross-tall.”

The division called “spark interfer-
ence’’ shonld really include all types of
telegraphic code disturbance, even though
the mnterfering radio-telegraphic station
is not of the spark type. Practically all
interference of the code classification,
however, comes from the old-fashioned
spark transmitters that are still in use in
so many radio-telegraph stations, and so
all of it is generally blamed on sparks.

In the survey of interference that I
made by tabulating the letters received
after my tenth talk on the subject, broad-
cast through WEAT last winter, I found
that out of over 5,000 interference com-
plaints the greatest number emphasized
spark disturbances as being most promi-
nent, .

Of course, conditions vary both with
the type of receiving sct in nse and with
the lucation of the recciver; some people
who ‘wrote me experienced absolutely no
trotthle from spark interference, but they
were in general situated away from tlie
coast lines and therefore away from the
places where telegraphic signals from
ships at sca are received most loudly. In-
terference from code transmitters 1s
growing less as time goes on, because
more and more spark sending stations
are being re-equipped with modern trans-
mitters that cause less disturbance. IFur-
ther, there 1s in formulation a plan to
reduce the trouble from the spark trans-
mitters still remaining in service, by
transferring their operations to wave-
{requencies farther removed from the
broadcasting range.  Assistance along
these lines will assuredly he avelcomed by
broadcast listeners evervwhere, but as
great progress in either direction will
necessarily take some time it scems well
worth while to see what can be done to



HOW TO IMPROVE BROADCAST RECEPTION

i

¥

‘.i'l ¥ )

Keystone

AN OLD SPARK SET THAT MAKES THE ETHER WAVES WILD

This type of radio-telegraph transwmitter is fast disappearing; the Government is

veplacing them in dts stations with CIWV sets that will cut ont the old “busting-in”

that used to be such a nuisance. The assigument of new wavebands for them will
also help solue the problem.
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AMPLIFIER
ED: PICK-uP LINES
T MOOULATING
PICK-UP .
MICROPHONE APPARBATUS
? OSCILLATION
POWER LINES GENERATOR

== 6R0UND

THE MODULATOR IS BLAMED FOR MOST FUZZY NOISES
In reality the pick-up microphone, the amplifier and the pick-up lines shown in the
diagram above are the sources from whif}.‘h many stray noises come fo vour loud-
speaker.

make receiving sets themselves less sus-
ceptible to spark intericrence.

How to Mect the “Spark” Problem

Let us see, then, just what the spark
interierence problem amounts to.

Suppose that you are listening to a
broadcasting station of which the wave
irequency is 610,000 cvcles a second, cor-
responding to a wavelength of 492 meters.

Your receiver may be sufficiently well
tuned to prevent vour hearing any other
broadcasting stations, but still the broad-
cast program may suddenly be interrupted
by loud dets and. dashes that come in from
some unknown radio telegraph transmit-
ter.  Whether or not yon are. disturbed
by such code interference will depend
mainly upon four factors. The first of
these is the difference between the {fre-
quencies of the desired wave and the
interfering wave. The second is the
width of wave-frequency band occupied
by the interfering wave. The third is
the excluding power (or sharpness of
tuning) of your receiver; and the fourth

is the intensity of the interiering signal
compared to the broadcast signal you de-
sire 1o receive,

We shounld examine these four factors
separately if we are to understand the
situation, and if we do not understand
the problem we are trying to solve there
will be only an exceedingly remote chance
of our making any progress. From some
viewpoints it 1s one of the misfortunes of
present-day radio that the practical de-
velopment of broadcasting has come so
rapidly, for the demand for apparatus
and services of all kinds has been too
great and too sudden to permit sound
engineering to be the rule rather than the
exception,

Considering, then, the effect of fre-
quency difference upon interference, it is
not hard to see that with other condi-
tions remaining unchanged we will have
least trouble from interfering waves that
are widely different in frequency from
the wave we desire to receive. This is
simply because any receiving set that has
any pretensions to selective ability, or the



HOW TO IMPROVE BROADCAST RECEPTION 9

power to respond well to signals of some
particular (tuned) frequency while ex-
cluding signals of other (untuned) fre-
quencies, will discriminate to the greatest
extent between waves of widely different
frequency values.

What differences in wave frequency
may we expect under today’s conditions
of broadcasting and marine radio-tele-
graph signalling ?

The best and most concise answer to
that question may be had from a tabula-
tion of the various values of wave fre-
quency in use, as shown below :

It is quite evident that amateur spark

transmitters that use waves at or near the’

frequency of 1,500 Kkilocycles (1,500
thousand cycles or 1,500,000 cycles) will
be likely to interfere with reception {rom
broadcast stations that use the higher
frequencies in class A, and that marine
spark transmitters will often cause trouble
in receiving from class B stations near
the frequencies of 1,000 ke, 666 ke and
500 kc. There is little message traffic
handled by ships at the high-frequency
wave of 1,000 ke, and the Department of
Commerce has assigned no broadcasting
wave nearer to it than that of WSAI
(Cincinnati) at 970 ke consequently the
1,000 ke ship wave does not greatly-trouble

broadcast listeners.  The 066 ke wave
has been extrentely bothersome, as it
comes right in the middle of the broad-
casting range:

540 k¢  KFI, WCAP and WRC (Los Angeles
and Washingto)

650 WCAE (Pittsburgh)

560 KDZE and W]Z (Scattle and New
York)

666 Ship Interference

670 WMAQ (Chicago)

680 WOS (Jefierson City)

690 NAA (Radio, Va.)

Regulations have been put into effect by
the Dcpartment of Commerce, however,
which have had the eifect of greatly re-
ducing the marine traffic transmitted at
666 ke, and this has Leen of great help
to broadcasting. The most important
marine traffic wave, of 500 ke, is still
largely used by spark transmitters and
still causes much interierence “for listen-
ers who are receiving from KSD (5t
Louis, 550 ke), KYW (Chicago, 560 kc),
WNYC and WOAW (New York and
Omaha, 570 kc),-and some others which
use the lower-frequency waves.

When you experience spark interfer-
ence with your broadcasting reception, it
is a good plan to tune your receiver to
the interfering station for & moment. If
your sct is of one of the types in which

Frequency Wavelength Service
1,500,000 cycles 200 meters Amateur Radio-telegraph Transmitters
1,350,000 222 Class A
L0 to Broadcasting
1,050,000 286 Stations
1,040,000 288 Class BB
to to Broadcasting
1,000,000 Joo Stations
1,000,000 300 Marine Radio-telegraph Transmitters
1,000,000 300 Class B
to 1o Broadcasting
670,000 448 Stations
666,000 - 430 Marine Radio-telegraph Transmitters
660,000 435 Class B
to to Broadcasting
550,000 546 Stations
500,000 600 Marine Radio-telegraph Transmitters
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the scale- readings are more or less pro-
portionate to the wavelength to which it
is tuned, you can get a very fair idea of
the wave frequency of the station causing
the trouble. Ifor instance, if WNYC
comes in at 80 on your tuning dial and
the code interference becomes louder as
the dial reading is increased to 95, for
example, it is evident that the interfering
wave is in the neighborhood of 500 kc.
If the interference is loudest near the
tuning point for WJZ or WCAE, the
bothersome station is probably using the

666 kc wave. If the interference is far

" down the scale it may come from 1,000
" ke ships or 1,500 k¢ amateur transmit-

ters. The radio-telegraph  transmitters
occasionally send out incorrectly adjusted
waves (and both commercial and amateur
stations sometimes offend in this respect) ;
a little experience in observing interfer-
ence as suggested above will aid you to
determine this fact, and you may be able
to do some good by reporting your test
to the Radio Supervisor in your particu-
lar district.

The next article will tell more about this spark interference problem and
will point ont some of the things the listencr can do to reduce its harmjful

effects.

Photopress

ONE OF THE LARGEST COMMERCIAL LOOPS IN THE WORLD

It recetues from a distance of 8,000 miles; and it is cight feet square.

The United

Statcs Shipping Board uscs it in London to conduct its daily business wwith the
American heodguarters tn New York., :



THE FRONT VIEW OF THE PANEL
The dial at the left conirols the coupling betieen the primarv and the secondary
circuits, the taps control the antenna tcavclenath, the middle dial controls the sec-
ondary wavelength and the dial at the right controls regeneration, The small knob
between the latler twco dials is for the filament currenl control.

Simple “How-to-Build” Articles for Beginners
No. 3

How to build a single-tube tuncd-plate receiver

By LAURENCE M. COCKADAY

Cost or Pawrs: Not more than $23.00
ArrroxXiMAaTE Raxce: 500 wiles.

Hire Are e ITEms You WinL Neep—

A—R. P.C, variocoupler;

B—New York Coil Co. vernicr variable con-
denser, 0005 mid.;

C—Coto compact variometer;

D—Goodrich vacuum tube socket;

E—CRL filament rheostat, 6 ohms;

F—Electrad combination variable grid-ieak
and condenser:
G—Amsco switch lever;
H—composition panel, 7 by 18 inches;
. [—baseboard, 7 by 17 inches;
and cight binding posts.

HE fAfth receiver of this series is

a vacuum-tube regenerator that
employs a variocoupler and a variable
condenser for tuning the antenna and
secondary circuits, respectively, and a
variometer for tuning the plate circuit
and thus controlling regeneration.

This receiver was built in PorurLar
Rapio Lasorarory with the express
purpose of submitting to the beginner a
set that will teach him the principles of
regeneration and allow for good hcad-
phone reception from local and distant
stations.

The set is simple to construct and op-
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crate, as are all of the other =scis
described in this series.

Take these pages to a radio dealer and
ask him to supply vou with the parss
listed above. Then carry the parts vou
have obtained to your home and to your
kitchen work table and set them up on
the panel and the baseboaid as shown in
the picture diagram and in the two pho-
tographs accompanying this article.

Next wire up the instruments as indi-
cated in the picture diagram. If you
follow the circuits as given there, you
cannot make a nnstake, since all the con-
nections are clearly shown and the in-
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THE “PICTURE DIAGRAM"” OF THE HOOK-UP
This illustration shozes the exact manner that the instruments should go in the set. The
upper rectangle shows the back of the panel, and the lower shows the bascboard,
All parts are lettered to corvespond twith the designations in the teat.

THE PREVIOUS. ARTICLES OF THIS SERIES
No. 1: How to Build a Single, Dry-cell Tube, Four-circuit
Tuner; August, 1924,
No.2: How to Build a Single, Dry-cell Tube, Reflex Re-
ceiver; September, 1924.

No.3: How to Build an Efficient Crvstal Receiver; Novem-
ber, 1924.

No.4: How to Build a Single-tube, Reinartz-circuit Re-
ceiver; December, 1924
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VIEW OF THE SET FROM THE REAR
Compare this photograph with the picture diagram twhen you are mounting the

parts or wiring up the set. The wiring is extremely simple and can be done in less
than oenc-half hour,

4

struments are all marked with desig-
nating letters that re-appear in the list
of parts and in the text.

\When you have finished wiring up, all
you have to do is to connect the head-
phones, the antenna, ground, and the
batteries to the set.

The antenna and ground connections
should be attached to the binding posts
marked No. 1 and No. 2. The tele-
phones should he connected to the posts
No. 3 and No. 4. Connect a six-volt
storage battery across the posts No. 7
and No. 8 with the positive terminal
connected to post No. 7. Connect a
2215-volt “B” battery across the posts
No. 5 and No. 6, with the positive ter-
minal connected to the post No. 5. A
100 to 150-foot single wire antenna will
be suitable.

To tune the set, place the switch lever
G on the middle tap, for a starter, and
with the dials A and C at zero. rotate
the dial of the condenser B until vou
pick up a signal. Then make the final
adjustments for G, C, and A. Next set
the gnid-leak I' to the loudest signal
strength. The rheostat E should he set
just bhelow the point where a hissing
sound is heard in the phones.

You will find that vou will get sharper
tuning when the coupling between the
coils of the coupler A, is lessened. In
other ‘words the tuning will he sharper
when these two coils are placed almost
at right angles.

Do not allow the set to squeal or vou
will disturb vour neighbor's reception.
Malke this vour first and final rule, and
vou will not cause trouble!

How to Build a Simple Set That
Runs on Dry-cell Batteries

In Porurar Rapio for mext month—Fcbruary—uwill appear another
o« T + ‘ . .

how-to-build” article that will tell the beginner by means of a pic-
ture-diagram, photographs and text, the construction of a single-stage
of audio-frequency amplification of the transformer-coupled type, that
can be vun on dry-cell batteries. This amplificy may be hooked to any
of the single-tube recetvers that have been deseribed in this series.



“ Jhe MEN WHO

2nd Installment

FHE FIRST TO PATENT A METHOD OF
RADIO COMMUNICATION

Amos E. DoLseAr, a professor of physics at
Tufts Collicye, and an .inventor of numerous
clectrical devices, puatented a wnireless com-
munication method in 1886. llis transmitter
was an elevated wire with an induction coil
but no spark gyap; his receptor was a tele-
phone veceiver. Considerable wunceriainty sur-
rounds the proctical value of his experiments.

THE FIRST INVENTOR TO RULE THE
ELECTRIC WAVES

Evrnu Tuomson, an . American inventor,
performed experimenis with high-frequency
currents acith the aim of developing a practical
method of electric welding. ilis work, how-
ever, resulted (aboul 1870) in the theory of
alternating curvenls that has been expanded
into the theory of radio waves. He produced
a 64-inch spark, but made no attempt lo signal
with it. Thomson did not consider the behavior
of Iis Mgh-frequency currenis as anything but
stmple inductive action. In reality he was cre-
ating and controlling damped ¢lectric oscilla-
tions capable of producing the first type of
wazes wsed in radio.

THE FIRST TO EXPOUND A RADIO
SIGNALLING TILEORY

As a student of Maaweell, it teas 1o be ex-
pected that GeorGe F. Firzeirawp of Dublin
would follow wup the electric wave theory of
his tutor. He sought a confirmation of Mav-
wells theory, and although he twas never able
to arrive at proof, he poinied out in 1883 thut
the discharge of a condenser could be used to
signal through space. He belicved it wonld
be possible to produce a manageable wave. In
1887 Hertz experiments verified the calcula-
tions and predictions of Fitzgerald in most
phases. SEERE :

1
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THE GERMAN WHQO PROVED THE THEORIES
~ 7 OF RADIO WAVES ;
Heixrice Hertz, a German  scientist, in
1887 experimentally proved Maxwell’s theory
of the similarity of light and elecivic wawes.
e created sparks and used a circuit of wire,
“the Herts resonator,” as a spark detector. He
measured the length and wvelocity of the clec-
tro-magnetic waves he produced, He discov-
cred Desides that these electric waves are sent
ont at regular tntervals; and that they are sus-
ceptible to refraction and polarization. His
work was the first solid foundation for future
radio expcrimients,

a2

THE DISCOVERER OF “TIE EDISON EFFECT"

By observing the emission of electricity from
hot carbon fillaments of his electric incan-
descent lamp, THoMas A. Enisox in 1883
paved the way to the development of the va-
cuum tube. By scaling a plate within an
incandescent bullh he twas able to establish a
circuit through the heated gas and carbon par-
ticles. In 1885 Edison signalled from a mov-
tng frain, emploving the inductive effect that
occurs in telephone cireusts. He paiented his
mzention; and showed in his patent applica-
tion the need of an clevated antenna to over-
come the curvature of the carth. He poinied
out besides the possibility of signalling from
ships to shore and VICE-vERSA.

THE PROPHET OF RADIO COMMUNICATION

Sk WieLiaym Crookes is best known as a
chemico-physicist and for his discoveries about
clectrical discharges 1x vacvo. In 1892 he
startled the imagination of the world when he
outlined theoretically the principles of modern
radio comnunication, On the basis of the
work of Herts, he prophesicd a simple method
of generating clectric waves; a method of tun-
ing., and finallv a directional mecans of trans-
nussion.  His proposal was based on the wuse
of the Morse code Detween fwo stations frop-
erly attuned. He forcsaw the use of numerons
wayclengtis to overcome interference.

-
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HOW TO BUILD AN S$-TUBLE SUPERHETERODYNE
REFLEX RECEIVER

Here is a new loop receiver that embodies the latest and most advanced
principles that are known for radiuv reception. In it there are used in
combination, a new method of reHexing, the superheterodyne principle of
radio-frequency amplification, the sccond-harmonic autodyne oscillator,
the pliodyne method for preventing feed-back and radiation, and resistance-
coupled audio-frequency amplification.  Although this may appear 10 he
complicated, the set is not difficult 1o make. It tunes simply, and brings
i the local and distant programs on a loop with startling strength and

clarity, and without interference.
—Iiprronr

By LAURENCE M. COCKADAY, RE.

Cost oF Paris: Not more than $80.00
RECEIVING RANGE: Up to 2,500 nules

Here Axre tuf ITems You Wil Nrep—

~ et j,l

A—General Instrument “Low-loss” condens- D1, D2, D3 avnes-Gritin  Litermediate

er, Isolauntite insulation, 0005 mid.; Transiormers (new type);
B—General Instrument “Low-loss” condens- E—Precision autodyne couples;

er, Isolantite insulation, .001 mid.: F—Karas Harmonic audio-frequency trans-

C—Haynes-Grifin  “Input  transformer,” former;
{new type); G—Amplex grid-denser, 0005 mfd.;

Attention is called to the facr that this article is protected under the provisions of Section 3 of the
Copyright Law of the United States,
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8-TUBE SUPERHETERODYNE REFLEX RECEIVER
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THE COMPLETE CIRCUIT
DIAGRAM

Figure 1: This is the hook-up for
the new superhcterodyne reflex. It
will be noticed thai all the symbaois
for the instrumcnts bear designating
letters which recappear in the list of
parts belowe, and throughout the iext
and the following illustrations. Thix
eliminates the possibility of mistakes
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H—Benjamin Cle-ra-tone socket:

11, 12, 13, 14, 15, 16, 17—Federal sockets
No. 16;

J1 and J2—DPacent jacks, double circuit and
single circuit, respectively;

K) ‘nd K2—Naald 4-inch dials;

L.—.amsco rheostat, 2 ohms;

M—Amsco potentiometer, 400 olims:;

N1 and N2—Daven Resisto-coupler mount-
ings:

N3—Daven grid-leak mounting:

Ol—Daven resistor, .5 megohm ;

O2—Daven resistor, 5. megohms:

O3—Daven resistor, .005 megohm;

O4—Daven resistor, .5 megohm;

05 and O6—Daven resistor, .25 megohm ;

P—panel, 7 by 24 inches;

m consiruction and wiring up.

Q1 and Q2—New York coil mica condensers,
0001 mid.; ’

Q3, Q4, Q5, O6—New York coil mica con-
densers, .006 mfd.;

Q7—New York coil mica condensers, .00025
mid., with grid-leak mounting;

R—Duratran radio-frequency transformer;

S—Walbert “A” battery switch;

T—baseboard 93¢ inches by 2234 inches by
¥4 inch;

U—Qonmecltiou block 1 inch by 9 inches by
v inch;

V1, V2, V3, V4, V5, V6 and V7—Eby bind-
mg posts;

\W—brass brackets;

X—Cabinet for 7 by 24-inch panel, (9%
inches deep inside measurement),

HERE are many good places where

the owner or prospective owner of

a receiving set cannot put up an outdoor

antenna and many accessible places where

the outdoor antenna would not be ef-

ficient. This article is written for those

who are concerned ahout the selection of
an outcdoor antenna location.

The superheterodvne receiver de-
scribed here operates from a loop an-
tenna and is easy to tune. It has only
two tuning dials located centrally on the

front panel. All the tubes are controlled
bv a single rheostat, and regeneration
in the intermediate amplifier is controlled
by a single potentiometer. These two
latter controls need to be set only once;
and the rest of the tuning is done entirely
with the two larger dials K1 and K2
shown in Figure 4,

The set is comprised of the following
theoretical coriponents:

1. A loop tuning circuit connected to a sin-
gle stage of radio-frequency amplifica-
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THE WORKING PLAN FOR CONNECTING UP THE VARIOUS

FIGUure 2: The upper rectangle represents the panel
and on it the instruments are drawn just as they appear,
The lower rectangle vepresents the baseboard and the
mstruments are drauwn in about their relabive positions.
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INSTRUMENTS TO MAKE UP THE COMPLETE CIRCUIT

The wirves ‘drazen in in heawvy black lines show the
exact way to run the wires te connect the Tnstrienicnts
and parts after vou hawve mownted them according to
the instructions given.

Jy

THE PANEL VIEW OF THE RECEIVER

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

and knobs are marked with letters which corvespond to the instruments to which

they are altached. the prospective operalor will haye no trouble tn locating the varions
funing controls as they are cxplained in the instructions for tuning.

J

9

i

-



40

POPULAR RADIO

42 POPULAR RADIO

- ~‘%"—/%.—""—/%;—--/%L—*—/%——'

/Y bt Yt

THE WORKING DRAWING FOR CONSTRUCTION
icure 5: Here are shown the correct positions for the instruments winch are

mounled on the bascboard.

The positions are given, conler lo center, for all

mstrionedils.

receiver is cxceptional.  Iistortion s
eliminated and the original quality of the
music and speech 1s retained.

The theoretical wiring diagram of the
new receiver is given in Figure 1. Iag-
ure 2 contains the picture diagram of the
recetver in which the mstruments ave
shown as they actually appear with the
wiring indicated by heavy black lines and
connected to the terminals of the instru-
ments.

1{ the chart directions are followed
religiously, the builder cannot go wrony
m wiring up the set.

The Parts Used in Building the Set

In all the diagrams in this article each part
hears a designating tetter, In this way the
prospective builder of the sct may easily de-
terimine how to mount the instruments in the
correct places and connect them properly in
the electric circuit. The same designating let-
ters are used in the text and in the hst of
parts at the beginning of the article.

b

K
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The list of parts there given includes the
cxact mstruments used in the set from
which thesc specifications were made up;
but the experienced amatenr will be able
to pick ownt other veliable makes of in-
struments which may be used in the set
with cqually good results. For cxact
duplication  of vresults, however, we
recompmend the parts specified to the
novice.

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

How to Construct the Set

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

prepare the panel P. (Shown in Figures 3, 4,
5 6, 7 and 8.)

First of all, cut the pancl to the correct Size,
7 by 24 inches. )

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

If all the holes to be drilled are first startad
with a small drill, one-sixteenth inch in diam-
eter or less, they will be more nearlv centered.

The holes outlined with a double circle
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 read-

g TV
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ily decide what size hole is necessary by meas-
uring the size of the scréws and shafts of in-
struinents -that must go through the holes,

When the panel is drilled, it may be given
a dull finish by rubbing lemgthwise with fine
sandpaper until the surface is smooth; then the
same process should be repeated, except that
Hght machine oil should be applied during the
rubbing., The panel should then be rubbed dry
with a piece of cheese-cloth; a dull permanent
finish will be the result. Or, the panel may be
left with its original shiny-black finish, if care
is exercised, so that it is not scratched during
the drilling.

After the panel has heen prepared you are
now ready to mount the instruments on it.
First fasten on the two variable condensers,
A and B, with three screws to each instru-

-ment, and then attach the two knobs and dials

K1 and K2. These fasten to the condensers
by means of set-screws. The condenser plates
should be all in mesh when the dial settings
read 100. .

Next attach the rheostat L and the poten-
tiometer M, by means of two screws to each
instrument and attach the two small dials that
come with them. See Figures 3, 4, 5, 6 and
7 for mounting the condensers, the rheo-
stats and the potentiowneter. Next mount the
two jacks J1 and J2 in the proper places, see
Figures 4, 5 and 6. )

When this is done mount the filament bat-
tery switch S by unscrewing the large nut on
the front of the switch and refastening it
after the switch has been iuserted through the

panel,  This switch has a rcmovable element
which caun be taken out when the set is not in
operation, making it impossible to operate the
set in the owner’s absence, 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 2 inch hard wood such as oak to
the size shown in Figure 5. Be sure that it
is squared up properly and then you are ready
to mount the instruments that go upon it.

First mount the eight sockets I and I1, 12,
13, 14, 15, 16, and I7 as shown in Figures 3,
5, 6, and 7. These are fastened to the base-

~board by means of wood screws.

Be sure that the slots in the sockets are
turned in the correct position as shown in
Figure 5. Next mount the two resisto-couplers
NI and N2, as shown in Figures 3, 5, and 6.
Use small wood screws..

Now {fasten down the grid-leak mounting
N3 .as shown in Figure 5. Next screw down
the transformer F and the radio-frequency
transformer R in their respective places as
indicated in Figures 3 and 5. Then mount
the autodyne coil E with two small brass
wood screws fastened through the two brass
brackets as shown in Figure 5. Be sure that
you mount it with the terminals turned away
from the direction of the panel when it is
attached,

After these parts are placed, fasten down
the input transformer C (it has a “C” marked
on the top) in the correct pluce, see Figures
3 and 5.
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VIEW OF THE SET AS SEEN FROM THE LEFT

This illustration shotws the general manner of mounting the sockets, the
resistor-coupled units and the condenser and rheostat,

FiGURE 6:
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VIEW OF THE SET AS SEEN FROM THE RIGHT

Fguee 7: This end vicww gives the manner in wwhich the transformers, condensers,
the potentiometer and filament switch are mounted.

Now attach the three intermediate trans-
formers D1, D2, and D3 iu a similar manner,
see Figures 3 and 5. Be sure that the ter-
minals marked 4- and F are turned .toward
the rear of the set in all of these four latter
instruments. -

The _next job is to prepare the connection
block U and the brass brackets W shown in
Figure 10 and to mommt on them the binding
posts V1, V2, V3, V4, V5, V6, and V7. Then
mount the whole connection hlock unit in the
proper position on the hase T as shown in the
working diagram Figure 5,

Next insert the two condensers Q5 and Q6
in the resisto-couplers N1 and N2. The two
center clips on the couplers are for the con-
densers. See Figures 3, 5, and 6.

Then insert the resistor O3, and the resistor
04 in the coupler N1 in the order shown in
Figure 5. Next do the same with resistors
05 and 06 in the coupler N2.

Now you can insert the resistor Ol in the
grid-leak mounting N3. The remaining re-
sistor and fixed condensers will be mounted
when the wiring is being done. This com-
pletes the construction work. You are now
ready to hegin the wiring of the set.

ITowe to Wire the Set

The design of this set is such that the grid-
circuit wiring of each of the five tubes may
be made extremely short and isolated from the
other circunits. In fact, all the tuning circuits
and leads are so arranged that short connec-

tions may he used. As this is the case, the set
may be wired with bus-bar with little loss in
cfficiency.

A tinned-copper, round bu<-w1re is recom-
mended. All connections should be first
shaped so that they will fit and then soldered
carefully in place. Refer to the wiring dia-
gram in Figure 1 and more specifically to the
picture diagram in Figure 2, for the exact way
to run the wu'cs

Start wiring up the parts mounted on the
baseboard T before vou fasten the panel to it.
Begin with the binding post V3 and run a wire
to post V2 and along to the terminal F -— on
the transforner F. From here continue the
wire over to terminal F on the socket I1, and
from here continue to terminal F on socket
17 and thence to terminal F on the coupler N2.
From here carry the remainder of the same
wire to similar marked posts on the socket 16
and the remaining coupler N1. Then carry
a joint from this wire past the radio-frequency
transformer R, and secure to terminal F on
socket 12 and carry an extension to the same
marked terminals on the sockets 13, I4, and 15
and continuc on to the terminal marked (—)
on socket H. Next solder a wire from the
bottom right-hand terminal of the autodyne
coupler E (looking from the rear) and fasten
it at a convenient spot along the other series
of wire connections you have just completed.
This series may be considered as the negative
filament bus.

Next start a wire at the terminal marked

e e e et o T AR G — DT T S |

— i TR .
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THE DRILLING PLAN FOR THE PANEL

Ficure 8: This drawing shows where to drill the holes for mounting the instru-

ments. The correct spacings are given for the holes. The holes outlined with a

double circle should be countersunk, Always start drilling holes in the panel with

a small drill—onc-sixteenth is g desirable size. Never attempt the drilling without

using a sheet of paper with the holes prope{fy marked on it and then pasted on
the panel.

F+ on socket I7, thence to the same terminal
on socket Il1, then on to the same terminals
on sockets 12, 13, I4, I5 and 16, and then to
terminal marked (4) on socket H. From
this point continue the same wire around
socket H and terminate it at the terminal
marked F on the transformer D3. This series
is-the main part of the positive filament hus.

Then join terminal G on the socket I7 with
the terminal G on the coupler N2. Do the
same with the two corresponding terminals on
the socket I6 and the coupler NI

Now join terminal P on socket I6 with the
terminal P on the coupler N2. Then join
terminal G on the transformer F with the
terminal G on the socket I1. Then join ter-
minal P on the radio-frequency transformer R
with the terminal P on the socket Il.

Next join terminal G on the radio-frequency
transformer R with the terminal G on the
socket 12

Next join terminal P on the socket I2, with
terminal P on the input transformer C. Then
do the same with the same marked terminals
of the sockets I3, I4 and IS5 and the same
marked terminals of the intermediate trans-
formers D1, D2 and D3, respectively.

Then join terminal G on the transformer C
with. terminal G on the socket I3. Do the
same procedure with transformers D1 and
D2 and sockets I4 and IS, respectively.

Following these operations fasten one side
of condenser Q7 to the terminal G of trans-
former D3 and connect the other side of the
condenser to the terminal marked G on socket
H. When this is done place the resistor Q2 in
the clips on condenser Q7 that you have just
mounted.

Now connect the three (+) tenminals on
transformers D1, D2 and D3 with a wire and
run an extension of it over to binding post V6
and continue on with a wire running first to
the terminal marked B+ on the transformer
F and then on and over to the upper right-
hand (looking from the rear of the baseboard)
terminal of the autodyne coil E.

Next run a wire connecting the three ter-
minals marked F on the transformers C, D1
and D2; and then connect one side of the
condenser Q2 with the terminal P on socket
I1. Connect the other side of this condenser
with the left-hand terminal of the grid-leak
mounting N3 (looking from the rear). This
leaves the condenser Q2 suspended and sup-
porfed entirely by the bus-bar wiring.

Next run a wire from the terminal marked
+ on the transformer C over to the upper
left-hand terminal of the autodyne coil E
(looking from the rear). Now run a wire
from the terminal marked P on the trans-
former F, alone in back of the transformers
C, D1, D2, and D3 and fasten it to the ter-
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minal P on the socket H. This is as far as
the wiring can progress on the baseboard be-
fore the panel is attached.

But, before attaching. the panel P to the
baseboard there is one connection that should
be made on the instruments mounted on the
panel itself. Run a wire from the right-hand
termina! (looking at the back of the panel) of
the filament switch S, over and close to the
panel and terninate it at the left-hand ter-
minat of the rheostat 1. (also looking from
the rear).

Next fasten the pane! P securely to the
baseboard T by means of three brass wood
screws inserted through the three special holes
in the pane! and into the edge of the wood of
the base. You are now ready to complete the
wiring.

IFirst run a wire from terminal P on coupler
N1 to the bottom terminal of the jack JL
Then connect the two middie terminals of this
jack together with a short bit of wire. Next
coinect the top terminal of the same jack with
the terminal marked B4 on the transformer R.

Now run a wire from terminal B4 on
coupler N1 to the bhottom terminal of the
jack J2. and contimite on to the B4 terminal
on coupler N2 and still continue on from here
with varnished-cambric tubing covering on the
bus wire wntil it terminates at the binding
post V7. This is the only part of the wiring
where it is advisahle to use insulated covering
on the wiring. It is necessary in this case be-
cause the wire is a positive 135-volt “B” bat-
tery lead that is close to the other wires.

Next run a wire from the top terminal of
the jack J2, straight back and around the edge
of the socket I7 and attach it to the terminal
P of that socket. Now commect the right-hand

terminatl (looking from the rear) of the grid-

. feak mounting N3 with a wire runmng to the

lug on the stator plates of the condenser A.
Then run a branch of this wire straight back
between socket Il and transformer F and drop
it down and connect to binding post V1,

Next connect binding posts V4 and V5 with
a wire and run an extension of it over to the
right and straight forward and connect it to
the right-hand terminal (looking from the
rear) of the rheostat 1.

Now rim a wire between the two lugs on
the rotor plates of the two condensers A and
B, and run an extension of this wire down
and attach it to the wire that runs to the lower
right-hand terminal (looking from the rear)
of the autodyne coil E.

Then run a wire from the lug on the stator
plates of the condenser B, down to the lower
left-hand terminal of the autodyne coil E and
rim an extension of this wire over and attach
to the terminal marked F on the radio-fre-
quency transformer R.

Next connect terminal marked F4 on socket
I5 across to the left-hand terminal (looking
from the rear} of the filament battery switch
S and run an extension of this wire to the
right-hand terminal (also looking from the
rear) of the potentiometer M.

Now start a wire from the center post on
the potentiometer M and pass it through to-
ward the back of the set between the sockets
14 and IS and connect it to the wire running
to the terminal F on transformer D2.

Next run a wire from the left-hand terminal
(looking from the rear) of the potentiometer
M and connect it to the wire joming the ter-
minal marked (—) on the socket 41. Cou-
nect one side of the condenser Q4 to this

4
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point and run another wire from the other
side of the same condenser around the socket
H to the terminal marked P.

Connect one side of condenser Ql to the
wire that runs to binding post V1, and connect
the other side of the same condenser to the
wire that leads to the terminal G on-the trans-
former F. This leaves the condenser sus-
pended and supported by the hus-bar wiring.
The next job will be to {asten one¢ side of the
condenser Q3 by a wire connected with the
wire running to the top ternunal of the jack J1.
The other side of the condenser should be
connected to the wire that runs bhetween ter-
minal F on socket 16 and terminal F on socket
I2. This condenser is also supported by the
wiring.

The last connections will be te fasten one
side of the grid-denser G to the wire running
to the terminal P on the transformer C, and
to connect the other side of the same con-
denser to the wire ruming to the terminal
marked 4 on the same transformer.

This completes the wiring. Be sure that
while you are following this text matter in
hooking up the instruments, -you are also
following and checking off your work on the
diagram in Figure 2. ‘At the same time it
would be well to look through all the photo-
graphs to get a fuller check-up on the actual
positions of the wires themselves. When you
have finished the job, it is advisable to re-
check from your diagram with the assistance
of a friend.

This concludes the wiring. The set can now
be fastened in the cabinet with the connection
block flush with the rear of the cabinet. You
are now ready to install the set and put it into
operation

How te Install the Set,

Place the set on the table or desk where it
is to be used. Set the loop antenna at the left
of the set, or. on top of the left end of the
cabinet. The loop that was used to make the
calibration chart shown in Figure 12 is the
large tapped Korach loop.

Connect the bottom binding post of the loop
to binding post No. V1 on the set. The middle
binding post of the loop should be connected
to the binding post V2. If it is convenient -a
ground wire may be attached to the post V2
also, although this is not absolutely necessary.
No outdoor antenna is required.

Connect the 6-volt storage “A" battery and
the 135-volt (three 45-volt sections of “B”
battery connected in series) “B” battery to the
other binding posts on the set as shown in
Figure 11.

Push the button of the “A” battery switch
S in for the “off” position. Then insert eight
UV-261-a tubes or eight C-30l-a tubes in the
sockets.

Next set the grid-denser G about three-
quarters of the way turned down (clockwise).
The set is now ready for operation.

How to Operate the Set.

First push the loudspeaker plug into jack J2.
Jack J1 is used for the headphones or -where
less volume on the loudspeaker is required.
Then turn the rheostat L to the “off” position.
Pull out the “A” battery switch S on the “on”
position and adjust rheostat L to between 50

and 70 on the small dial. Fxantine the tubes

to sec if they light properly. Set the poten-
tiometer M at about 25 on the dial.
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THE DIMENSIONS FOR THE CABINET
Figure 9: This diagram (which contains the top, front, and side measurencents
for the walnut cabinet) may be twrned over for construction to a competent cabinet
maker who can build it from these directions cxactly the right size for the pancl.
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DETAILS OF THE CONNECTION BLOCK AND THE SMALL BRASS BRACKETS

Ficure 10:

This drawing gives the necessary data for making the insulated block

or strip 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 block to the baseboard.

The loop tuning is controlled by the knob
K1 which is attached to the condenser A,
Now refer to the tuning chart in Figure 12,

Look at the program list in one of the
daily papers and pick out a powerful local sta-
tion that is broadcasting. Find out its wave-
length and then find out the proper setting for
the knob K1. This is given by the curve Kl
on the chart. The figures at the bottom of the
chart give the wavelength and the figures at
the left of the chart give the desired settings
of the dials. Set knob K1 according to the
proper reading and then refer to the chart for
the setting of knob K2 which controls the
autodyne-osciflator frequency and which is at-
tached to condenser B. When you have de-
termined this setting set the knob K2 accord-
ingly. , If the loop is turned in approximately
the right direction you should immediately hear
the station you want to pick up.

Next re-adjust the two dials K1 and K2, one
at a time for the hest signal strength. Vol-
ume after this can be adjusted by means of
the potentiometer M. Increasing the setting
of the potentiometer increases the signal
strength and decreasing the setting decreases
the signal strength, Then re-adjust the grid-
denser G for maximum strength and leave it

The left edge of the loop should be pointed
in the direction of the station that you want
to get. This will always be true if you have
connected it in accordance with the instruc-
tions given. Always leave the switch on the
loop set on the middle tap. Otherwise the
igmug chart will not hold true for the knob

1.
Next, due to variations in the tubes, start
changing the tubes around in the various sock-
ets until you find the best combination. This
may take you as long as fifteen minutes, but
it is worth while and vou will find that dis-
tance will be bhroucht in sometimes 200 or
300 percent better by merely changing one tube.

For distance reception the potentiometer M
should be adjusted nearer toward the point
where the loudspeaker squeals. This is the
point of greatest amplification,

Don’t worry about disturbing your neighbors
with squeals; they can’t hear you if you try,
because it is impossible to make the set radiate!

When you have made all these initial adjust-
ments the only other adjustments you will need
are the pointing-of the loop, the setting of the
two dials K1 and K2, and the adjustment of the
potentiometer for proper volume.

If a Western Electric cone-type loudspeaker
No. 540-AW is used with the set, you will be

set,
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HOW TO HOOK UP THE BATTERIES

Figure 11: d
teries to the iterminals.

This drawing prevents you from making mistakes in connecting the bat-
If you follow these instructions the set will be hooked up

correctly because the termimals shown in the wiring diagrams are marked woith desig-
nafions that correspond twith the manbers given here.
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surprised with the lifelike quality of the mu-

sic and speech you will pick up. B
he able to pick up almost any station listed

THIS TUNING CHART TELLS YOU HOW TO SET THE DIALS
Cut out this diagram and pasic it securely in the lid of the cabinet.

Ficure 12:
To find any wavelength, and thercfore. auy station of svhich you know the wave-

length, all you need do is to pick out the perpendicular line that cuts through the
wavelength you want; follow the line up to the curved line K1 and then follow
the horizontal line, which also runs through the same spot on this curved line, until
you end up at the left-hand scale setting which gives the proper sctting for the dial
marked K1. Then go through Nie same process with curve K2 to find the proper
setting for dial K2, This is all you nced to do to tune the new sel.

You should
static conditions are not too severe.

\Working Blueprints of This Receiver

IN order to accommodate readers who may desire actual-
size diagrams of this $-Tube Superheterodvne Reflex Re-
ceiver, a sct of three blueprints has been prepared, consist-
ing of— '

Onc panel pattern. (actual size) ;

One instrument layout; .
One picture diagram of all parts, showing the wiring.

This sct of three prints will be forwarded, postage prepaid,

upon receipt of $1.10.

in the broadcast programs at any time they are
“on the air” without interference, provided the
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BIG SETS FROM LITTLE CRYSTALS GROW

The simple little crystal set at the left, that may cost from $5.00 to $10.00, starts
many a fan upon the path to the vacuum tube set at the right.

How to Get Started in Radio

Practical pointers for the novice who is thinking about
buying his first receiving set

By ALFRED P. LANE

UNLESS a man has had some train-
ing along electrical lines, radio is a
complicated and mysterious force that is
beyend his understanding.

The very names, “condenser,” “tuning
inductance,” “frequency” and the other
technical phrases which have been brought
into our vocabulary by radio convey no
meaning to him. So he usually concludes
that he must either trust blindly to the
dealer to sell him a complete radio outfit
that wil be suiable for his use or he
must be content to go without it alto-
gether.

Obviously, the simplest way to get

started in radio is to go to a reliable
dealer and tell him what you want in the
way of results.

If your requirements are within the
bounds of radio possibilities, the dealer
will quote you a price on a complete out-
fit. But there are thousands of men who
cannot afford to drop into a dealer’s store
and order a complete receiving outfit. A
large number of such men are not me-
chanically inclined; and the prospect of
building a radio receiver frightens them
from undertaking it.

Broadly speaking, there are three dis-
tinct classes of radio receiving sets. Each
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class is excellent ‘for the purpose for
which it is intended.

First, the crystal set. This is low in
cost and easy of construction. Tt is the
simplest type of radio receiver, .as it
utilizes a crystal to rectify the radio sig-
nals so that they can be heard by means
of telephone receivers. If you are satis-
fied to receive the programs from only
the local broadcasting stations that are
within a few miles of your home and if
you are willing to wear a pair of head-
phones, the crystal receiver will bring to
your ears music and speech with a quality
that cannot be excelled by even the most
expensive set made. The upkeep cost of
a crystal receiver, too, is practically noth-
ing. It has no batteries, and the only
expense is the price of a new crystal every
six months or so—and the hest crystals
do not cost over twenty-five cents,

Second: The vacuum-tube set that nses
only one vacuum tube. This type con-
stitutes the next broad division in radio
receivers. Such a receiver gives louder
signals from the local stations than can
be obtained from a crystal receiver; and
when conditions are favorable, stations
hundreds of miles away may sometimes
be heard with sufficient volume. An ad-

F -({Eﬁ{mwﬂm
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ditional advantage of the tube receiver is
that it may be made much more selective
than the crystal set so that one may choose
between the programs that are being of-
fered by the local stations. A tube set
is a power-operated device, however. [t
consumes electric energy, and the chief
expense for maintenance is, therefore, the
cost of the current that it uses. There
are tubes now on the market that can be
operated by the current supplied by dry
batteries. These tubes give excellent re-
sults. They do not, however, produce as
strong signals as the tubes that consume
more current and which are consequently
more economically operated by a storage
battery. On the average, a receiver that
uses one dry-battery-operated tube will
cost about $8.00 a year to maintain. This
figure includes the cost of the dry hat-
teries and the normal depreciation of the
tube,

Third: The multi-tube set. This class
of radio receivers includes all outfits that
use more than one vacuum tube. It is
small wonder that the average man is
bewildered by the conflicting claims of
the enthnsiastic advocates of the various
types of sets that fall within this third
class.  Essentially, the object of using

LERD-IY
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THE SIMPLEST WAY TO RIG UP YOUR ANTENNA

Fiorre |1 This shows how to connect your set to the antcnna and hotwe to hook up
the lightning arrestor to the ground and antenna lead-in.



HOW TO GET STARTED IN RADIO : 53

From a plistograph made for PoruLar Rabio

PROPERLY TWISTED JOINTS ARE HIGHLY IMPORTANT

FIGURE 2: Be sure to twist Hightly the wire that holds your antenna insulators to .
their supports, as shown above.

more than one tube is to increase the
strength of the electrical impulses that
are set in motion by the arriving signal
so that a loudspeaker can be operated, or
to increase the distance over which re-
liable reception can be maintained. These
results are attained by amplification—
.eithelT at radio or audio frequencies, but
it is not necessary for anyone to under-
stand just what these terms ipnean in or-

- der to build a satisfactory radio receiver.

Multi-tube receivers can be operated
by the current from dry batteries, but
usually the batteries would be used up
rapidly, so that a storage battery is more
economical in the long run. The cost of
maintaining such a set depends on the
number of tubes, the type of batteries
used and, of course, the average number
of hours a day during which the set is to
be in operation.

There is one point that the novice
should keep clearly in mind:

The number of tubes in a set has noth-
ing whatever to do with the quality of
music or speech that may be heard <with it.

The multi-tube set has three distinct
advantages over the single tube or crystal
outfit. In the first place, the big sct will
operate a loudspeaker; secondly, it will
receive signals from distant stations with
considerable volume; and, thirdly, it will
often bring in all the local stations with-
out any outdoor antenna (the wire that
is strung up outside the house to bring

the radio energy into the receiving set).

For purposes of illustration, let us as-
sume, for instance, that you are located
within fifteen miles of at least one reason-
ably powerful broadcasting. station; that
you are in a position where you can put
up an antenna; that you want to enjoy
radio broadcasting, but that you know
nothing of radio and you are not par-
ticularly handy with tools.

Naturally you do not want to invest
any more money than you can help—at
least not unti! you are a little more de-
cided as to just what you are going to
require,

To begin with, you will want to put up
an antema. It will be useful no matter
what kind of a radio recciver you buy
or build; and the fact remains that any
given degree of radio reception can al-
ways be obtained with a simpler and less
expensive receiving set when you use an
outdoor antenna than if vou try to get
the same results on a loop or an indoor
antenna.

Erecting an antenna is really simple.
There are just two factors to keep in
nind. One 1s to get the wire as high
and as far from ‘the building as pos-
sible, and the other is to make sure that
nothing except the insulators touches the
wire until it reaches the binding post that
you will provide to counect it to your re-
ceiving set.

Study Figure 1 carefully and you will
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From a photogruph inade for "oruLar RAapIO

HOW TO AVOID CUTTING AND JOINING THE LEAD-IN

FiGure 3: Here is shown how the antenna wire in one piece can usually be dropped
from the insulator directly to your window, thus avoiding joints that reduce signal
sirength,

see that you will need some wire, two
insulators that have a hole for fastening
in each end, and a porcelain tube through
which to run the wire into the house.
The length of wire you will need depends
on how long you can make your antenna
—try to get: it at least 100 teet long. A
length of over 150 feét is not advisable
and a length of 80 feet is about as short
as will give 'you satisfactory results. The
only tool you will need is a pair of pliers
with which you can cut and bend the wire.

In erecting your own antenna you may
have to substitute a chimney, a corner of
your neighbor’s - house or some other
handy projection for the pole shown in
Figure 1.

The first step is to cut off a piece of
the wire and fasten one end of it around
the pole or chimney that you have se-
lected ; then fasten the other end of the
short piece through the hole in one end
of the insulator. A few inches of .wire
will do to fasten this insulator unless you
make it fast to a tree, in which case it is
desirable to cut a piece long enough so
that the insulator will clear the foliage
of the tree. Be sure to twist the ends of
the wire securely as shown in Figure 2.

Now fasten the end of the second in-
sulator in the same way at the point where
you want the other end of the antenna.

If you do not feel that you are capable

of boring a hole for the porcelain tube,
or you have no augur bit of the right size,
you can have the carpenter or some friend
do this for you. Another solution is to

-buy a patented ‘‘lead-in” instead of the
porcelain tube. These lead-ins are so

constructed that you can shut the window
right down on them and no special holes
are necessary. (It might be well to talk
this matter over with your. dealer when
you buy the wire for the antenna.)

Nothing remains now but to fasten one
end of the antemma wire through the hole
in the farthest insulator, thread the end
of the wire through the hole in the near-
est insulator, twisting it as shown in Fig-
ure 3, and then through the porcelain tube
or connect it to the binding post on the
special lead-in.

The lightning arrestor you should use
really has nothing to do with the recep-
tion of radio signals. Its function is to
drain off the electrical charges that collect
on the antenna during an electrical storm.
The connection of this important acces-
sory is simple. Clamp one binding post
to the antenna and run a wire from the
other binding post to a length of iron
pipe driven several feet into moist soil.
If the ground is rocky, you can run the
wire in the cellar window and connect it
by means of a ground clamp to the cold
water pipe at any convenient point. Your
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dealer can supply vou with a ground
clamp and he will gladly show you how
to fasten it.

No nan likes to spend money for radio
pacts and then nind that he must buy a
whole new set of parts when he begins
to build a more claborate set. At the
same time 1t is advisable for you to build,

i
L

first, a crystal receiver because it is the
simplest of all radio receivers to build
and the parts can be obtained without a
great outlay of money. A solution of
the problem of discarded parts is to de-
sign the erystal set to be made with parts
that can be used later for more elaborate
tube receivers.,

The next ariicle of this series will describe a simple crystal receiving set

and a following article will tell how to build ¢ vacuum tube set which will

tnclude in its make-up every single purt that wuas used in the crystal set
excepl the crystal and its mounting,

THE WORLD’S “LOUDEST LOUDSPEAKER”

A hwman voice can be heard over a distance of five miles with the aid of this re-
markable apparatus, according to the claim of s wnventor, Mr. C, IV, Hewletrs,
wha is pictured abote,
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WHERE RESISTANCE COUNTS AND WHERE IT DOES NOT

The rheostat A (shown above) is rated in ohns, whereas the headphone magnet coil
B, when rated according to resistance specifications, has no significance to the user.

The Proper Rating for Inductive

Instruments
Article No. 11

*

When vou buy radio apparatus—headphones, couplers and loud-

speakers, for example—do not select them on the basis of resist-

ance of the windings (which means nothing) but by specifications
tn terms of inductance, adviscs—

-

T appears to be customary for makers

of radio apparatus to rate their head-

phones, loudspeakers and transformers
by the resistance of the windings. That
is probably because the resistance is so
easily ascertained and verified. But it is
not a good mode of specification, and
may lead to misunderstanding. What
we want to know especially about a
transformer is the number of turns of
wire in both the primary and the sec-
ondary, so as to give the transformer
ratio, and so as to enable us to calculate
the inductance of each coil, and the mu-
tual induction between them. These, of

SIR OLTIVER LODGE,

PR 5 DaS.Coy LD,

course, can he ascertained by experiment,
even when the transformer contains iren.
But some estimate could be made of
them, if the number of turns and the
other dimensions were known. Resst-
ance gives no nformation at all.

The situation is much the same in the
case of other electrical instruments.
Galvanometers, for instance, are usual-
ly specified by resistance. And there
must be a temiptation to wind them with
hadly conducting wire, in order to get
the high resistance more easily. It ought,
therefore, to be widely known that high
resistance in an inductive winding is no
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famous “vortex atom” theory of Lord Kelvin
as well as of the still earlier “tubes of
force” idea of the great Faraday. Neverthe-
less the idea of Mr. Gore is undeniably inter-
esting. It was inevitable that we would have,
before long, attempts to carry the atomization
of the universe down below the electron and
the proton and to visualize the nature of the
“particles” '6f which these two might be
thought of as composed. It is a bit surpris-
ing to find the ether itself caught in this fash-
ionable tendency to atomize everything, to see
it, too, split up into its “ultimatoms.”

But, after all, this is no more wonderful
than atoms and electrons were when we first
heard about them. Speculations like those of
Mr. Gore not only keep us occupied in the
salutary business of guessing, they frequently
have the still more useful role of stimulating
somebody to do a little experimentation.

Does Radio Cause Explosions?

GENERAL NEeGrér of the Roumanian Army
has been studying the probable cause of the
explosion of munitions which occurred some
, months ago on the outskirts of the city of

1

e -

THE FIRST RECEIVING LOOP

In 1894 a Frenchinan, Turpain, used

this loop to receive Herizian waves

over short distances. Other loops at

that fime received small wisible

sparks, a circumstance noiv recalled

by Gemeral Negrei to evplain mys-
lerious explosions,

POPUIL AR RADIO

Bucharest, with scrious damage not only to
the military magazine itself but to the sur-
rounding: countryside as well. The General
has fixed the guilt, in his own mind at least,
on an interference of radio waves.*

He does not imagine that the radio waves
themselves ignited the explosives. It is more
probable, he believes, that the waves generated
small potentials in iron rings or other metal
articles, that these potentials produced small
sparks and that some one of these sparks was
responsible for the fatal touch that set off the
magazine.

There is no denying that this is possible in
theory. If one has a metal ring containing a
small spark gap, like an old-fashioned Hertzian
toop; and if one places this ring in the proper
relation to a powerful radio-frequency field,
sparks will be produced in the gap in the ring.
That was the original form of Hertzian detec-
tor. The Editor of this Department built one
of them more than twenty years ago.

But, granting this, it is extremely unlikely
that the energy of a radio station irom ten to
a thousand miles away would produce any
sparks like this in the Bucharest magazine.
The energy would be too feeble. Furthermore,
General Negrei necglects the, fact that induc-
tion from nearby electric machinery, of which
there is doubtless plenty in Bucharest, would
be incomparably more powerful as a spark-
producing agency than any radio station as yet
erected in that or any other country.

It is possible that electromagnetic (or elec-
trostatic) induction might produce sparks in-
side a powder magazine and might touch off
an explosion. For this reason it is wise that
all metal parts in such magazines he securely
grounded, as is usually done. But there is no
reason why radio must accept the general's in-
dictment as the culprit of Bucharest.

* The General's opinions are described in a speeial
imterview granted to the Bucharest correspondent of
‘““The Radio. Week in Europe,” a radio news service
by Mr. F. M, Delano, Pans representative of Popu-
AR Rap1o, . This interview was quoted i numerous
American newspapers, for example. by Captain R. S
Wood in the Radio Seetion of tllu: New York Evening
Worid for September 13, 1924,

An Electric-wave Generator
Constructed in 1898

Turre has recently heen deposited in the
United States National Muscum, at Washing-
ton, what is probahly the first vacuum-tube
generator ever built—a tube constructed by
Mr. D. MacFarlan Moore, in 1898.

It is not built, of course, on the principle of
the audion. On the contrary, it 1s reallyv no
more than a rotating generator for high-
frequency current constructed inside a glass
hbulb, so that it could be operated in a vacuum.
It was put together originally as a source of
high-frequency current for the operation of
gas-flled glow lamps, with which devices Mr.
Moore was then working. It was used, how-
ever, as a gencrator of electric waves as well,
and for a month in 1898 waves produced by
this tube were uvsed to ignite a bomb at the
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A NEW IDEA OF THE STRUCTURE OF THE ETHER
M. William Gore belicves that the ether is @ mass of rotating tubes. some of which,

arranged in three directions only. arc shown in this drawing.
supposed to rotate tn opposite directions.

Adfacent tubes are
Light woves and radio waves arc sup-

posed to travel along the Dwier surfaces of the tubes.

ether of space is full of holes and these holes
give the explanation of universal gravitation
and radiation.”*

The ether is supposed by Mr. Gore to con-
sist of some variety of extremely small units,
conceived as particles and called “ultimatoms,”
The nature of these is not specified further.
The ether, composed of a mass of these par-
ticles, is compressible, just as is a gas com-
posed of an assemblage of ordinary atoms.
Running through the ether in every direction
are a vast number of long, narrow whirls or
“vortices,” These are of excecedingly minute
diameter, far smaller than anything with which
ave are now familiar. They are very long:
possibly infinite in length.  They might be
thought of (although Mr. Gore does not use
this analogy) as a vast interlacing network of
long and narrow waterspouts, like the water-
spouts that arc occasionally produced by the
down-reaching whirl of a tornado.

As the ether particles of these whirling tubes
are revolving around the axis of the tube, they

*4A New Theory of Gravitation and Radiation.”
by William Gore. The Jourual of the Reval Astro-
nomical Society of Canada (Torouto), vol. 18, pages
345-166 (October, 1924).

are subject to centrifugal force. This drives
them outward from the center. The whirl
becomes hollow ; that is what makes it into a
tihe.

Radiation is supposed to be a wave traveling
along the inner surface of one of these tubes,
much as a wave would travel on the surface
of water. Whenever an electron hits one of
the tubes such a wave is set up i it. That
means a pulse of light,

The electron itself, as well as the proton and
all atoms of matter built out of these two
particles. does not belong, Mr. Gore thinks, to
the svstem of ether tubes. These particles
(and thercfore all matter) are probably com-
posed of sume other kind of whirl or vortex
among the tiny ether-particles or “ultimatoms.”
Possiblv the material particles are ring-whirls
instead of long tube-whirls.

The presence of the electrons distorts the
ether tubes. The tubes must pass around an
electron as the hose lines in a fire must pass
around an intervening building. This distor-
tion of the tubes causes pressures and drags.
These constitute gravitation. ,

Experienced physicists will see in this new
theory more than one reminiscence of the once-
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The Electrons Inside Crystals

Bit by bit the physicists of the world are
accumulating the mformation that will enable
us, presently, to solve the mysterious relations
of crystalline substances to electrons and to
electric currents, relations which find, per-
haps, their most mysterious manifestation of
all in the familiar yet incomprehensible be-
havior of the galena and the catwhisker in a
crystal detector.

The latest bit of information about crystals
is some work on large, single, metal crystals
reported by Professor. P. W, Bridgman of
Harvard University.* Ordinary metals. consist
of a vast number of very small crystals all
jumbled together. In some metals, as, for
example, in cast iron, you can sec the shining
points of the tinv crystals on a freshly hroken
piece of the inetal. In other metals the crys-
talline structure is apparent only under a micro-
sCope.

* "Some propertics of Single Meral Crystals,” b
P. W. Bridgman. Proeccedings of the National Acad-
emy of Scicaces (Easton, P’a.), vol. 10, pages 411-
415 (October, ]9_24).
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General Electrice

THE LARGEST COPPER CRYSTALS
EVER MADE

These poinied rods of copper are
really single crystals produced ac-
cording to a new method of heat
treafment devised by engineers of the
General Electric Company. The mul-
titude of small crystals in ordinary
copper are " induced to rearrange
themsclves so that oue large crystal
is fermed.

POPULAR RADIO

Recently the metallurgists have developed
methods of making -larger single crystals of

some of the metals, crystals which attain, in

some instances, dimensions of an inch or more
across. The availability of these large crystals
induced Professor Bridgman to measure some
of their physical properties. Tests were made
on crystals of tm, zinc, bismuth, cadmium,
antimony and tellurium. They included meas-
urements of the clastic constants, the compressi-
bility, the expansion ‘with rise of temperature
and the clectrical resistance.

The most interesting feature of the results
fromn the viewpoint of radio is the relation of
the electrical resistance to the direction of the
axes of the crystal. Nearly all crystals have
one or more directions in which they hreak
most easily, the so-called “‘planes of cleavage.”
With the cxception of antimony, Professor
Bridgman finds that the electrical resistance
i1s greater across these cleavage planes than in
other directions. It is supposed that the atoms
of the crystal are separated by greater dis-
tances in the direction perpendicular to these
planes and, if so, the new data indicate that
the eclectrons move less readily across this
place where the atoms are farther apart.

Professor Bridgman’s results also indicate
that when the crystals are strongly compressed
in the direction perpendicular to the cleavage
planes, so that (presumably) the atoms are
driven closer together, the electrical resistance
in this direction decreases, indicating that the
clectrons now find it easier to pass across the
narrowed “gap” that constitutes the .cleavage
plane. However, the increase of the conduc-
tivity across the compressed plane is not ex-
actly Iproportional to the compression of the
crystal, so iere nearness of the atoms is not
a full explanation of the ease of electron
passage. As Professor Bridgman concludes,
“without doubt the details of atomic structure
are involved,” and these details of atomic
structure, as we are learning to be all too
sure, arc matters of the most extremne com-
plexity and difficulty.

Is the Ether Full of Holes?

It has bcen some time since we have had
a new mechanical suggestion about the nature
of the ether. Most of the modern theorists
lhave preferred either to leave the ether alto-
gether out of account, as Dr, Steinmetz urged
in his now-famous PopurLarR Ranio article on
“There Are No Ether Waves,” or else to trust
themselves to the intangible symbolism of
mathematics and avoid any ideas that had to
he expressed by diagrams or models.

But at the last meeting of the Royal As-
tronomical Society of Canada Mr. William
Gore took his courage in both hands and
stepped forth with a new mechanical ether-
model. More than that, he suggested that his
model might explain the great mysteries of
radiation and of gravitation, as well as pro-
viding some clues to the underlying truths hid-
den in the theory of relativity, the Bohr theo-
ries of the atom and the quantum theory. As
he himself expresses his idea it is “that the
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The two condensers, one for the tuner and
one for the oscillator, arc geared together so
that both have the same capacity. these ca-
pacities altering alike as the dial of one of the
condensers is turned. This dial constitutes the
.single tuning control. In the superheterodvne
it is necessary, you remember, that the two cir-
cuits, the tuner and the oscillator, maintain not
a constant refio of frequencies but a constant
difference of frequencies. In order to accom-
plish this the constants of the twe circuits are
so designed that an even variation of the two
condensers has just this effect over the range
of wavelengths between about 250 meters and

600 meters. Constants for these circuits are
given in the article cited.

The set requires, also, a single filament re-
sistance which controls all the tubes, and a
potentiometer for the grids of the amplifying
tubes.  Neither of these is critical. The first
detector tube is operated withont “B” battery.
Plate voltage is supplied by the “A” battery..

The filament resistance and the potenti-
ometer having been adjusted, once for all, at
approximately the correct points, all stations
within the wavelength range can be tuned in,
one by one, by turming the single dial that
controls the two condensers,

i ST

A CHINESE STATION IN THE PROPOSED LONGITUDE SURVEY

This great loop receiver at the Observatory of Zi-ka-wei, China, is one of those that
General Ferrié proposcs to use in his plan to check by radio the cxact valwes of the
longitude of places on the various continents.
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The Earth’s Exact Shape To Be
Determined by Radio

" THERE is considerable uncertainty about the
shape of the earth and about the exact posi-
tion of the continents on it. Not that the
accepted figures are wrong by any number of
hundreds of miles. But it is quite possible
that they are wrong by as much as some hun-
dreds of feet, and that is an error (or possible
error) far too large to allow the accurate-
minded scientists to sleep peacefully of nights.

This possible error arose through an un-
certainty in the determination of longitudes;
the longitude of a place being its distance east
or west of a selected 1neridian, usually the
meridian that passes through the town of
Greenwich in England or the other meridian
that passes through Washington, D. C. These
distances cannot be measured directly. Even
if one chose to fuce the labor of dragging a
tapeline over the width of the United States
the accuracy attained would be small. Theie
would be too many inequalities of the ground
to go over or around and the accumulated
errors of the tapeline itself would be too large.
. The only practical way to measure longi-
tude. which means the only practical wav to
measure. the east-and-west distance that sepa-
rates iwo places on the earth’s surface, is by
means of the stars. If an astronomer at one
place observes the exact instant at which a se-
lected star passes the center wire of a telescope
directed exactly upward, and if then another
astronomer at the other place makes the same
observation of the same star, the difference in
time between these two instants gives you, by
a simple calculation, the distance that the two
places are apart in longitude.

This requires, you ohserve, that the two
astronomers should know the time with ex-
treme exactness. They cannot use the same
clock. So what they do do is to compare
their. clocks very accurately. They used to do
this by carrying a very precise chronometer
from one ohservatory to the other one. Now-
adavs they do it by means of the radio time
signals.

D
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R. E. E. Frce

The use of radio time in this way has been
zoing on for several vears between certain of
the Jarger observatories. Now it is to be ex-
tended, says the French radio expert, General
Gustav Ferrié, to the measurement of a gen-
eral control net for longitudes all over the
earth.*

Therc have been, it seems. some more or
less frequent differences in the stellar time as
observed at different stations. This may be
due to some inaccuracy of the astronomic or
chronologic instruments. Or it way be due
to some error of longitude or even to a slip-
ping -of part of the earth’s crust or of the
whole continent.

There is good evidence that the coast of
California actually has slipped northward by a
number of . feet and is moving still. A
distinguished German geologist, Professor
Wegener, believes that !t the continents are
movable and really drift about, very slowly,
over the surface of the earth. General Ferrié
and the co-operating scientists, including Pro-
fessor William Bowie of the United States
Coast and Geodetic Survey, propose to find
out, by careful time comparisous by radio
among the different stations, whether or not
these remarkable ideas have any basis of truth.

* According to a special interview with General
Ferrié released in the United States by “The radio

weck in Europe)” a radio news service by Frederic
M. Delane, .issne number 30, released October 28,
1924.

A Superheterodyne With
One Coritrol

THE latest step in the simplification of radio
1s taken in a new superheterodvne described
by Mr. James L. MtLaughlin of the Precise
Manufacturing Corporation and in which the
essential operation of tuning is accomnplished
by turning a single dial.* The sccret lies in
a combination of geared condensers and espe-
cially designed inductances and capacities in
the tuner and oscillator circuits.

* “The Oue-control Superheterodyne,” hy James-IL..
MclLaughlin. QST (Hartford, Conn.), vol. .8, number
4, pages 9-14 (November, 1924),
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Voltage of the “B” Battery
for a Soft Tube

QuestioN: I have a four-circuit tuner
with resistance-coupled ampliier and I
find that I get better distance and- better
local reception when I use only 1675 volts
on the plate of my C-300 detector tube.
I thought that these tuhes were better
when used on 2215 volts oi “B” battery
potential. Is it a peculiarity of the tube

I am using?
V. C. Harkrs

Axswir: No. You will get better results
when using either the 16%-volt tap or the 18-
volt tap on the “B” hattery, because this cir-
cuit includes a plate control potentiometer.
When yvou turn the poteunometer vou arld part
of the “A" battery potential to the potential of
the “B” battery, so that vou may actually have
22V4 volts on the plate of the tube even though
yvou are using the 16%z-volt tap. The extra
potenual supplied to the plate circuit is estah-
lished by potentiometer adjustiment.

“B” Battery Economy on Resis-
tance-coupled Audio-frequency
Amplification

OvestioN: Which 1s the most eco-
nomical on “B” Dbattery current, the
resistance-coupled amplifier or the trans-
former-coupled amphfier tfor audio-
frequency work? T have been told that
the “resistance-coupled” affords good
clear reproduction but that it consumes

great amounts of current from the “B”
batteries.

THOMPSON AIRLEN

Axswer:, The mean or average current
drawn by a resistance-coupled audio-frequency
amplifier properly hooked up is much less than
the mean current drawn by a transformer-
coupled amplifier. Then, the fact that the
resistance-coupled  amphifier modulates doum-
ward, while the: transformer-coupled amplifier
modulates wpward gives the final deéeision to
the resistance-coupled method for “B” hattery
economy,

Correcting Misinformation
About the Four-circuit
Tuner

QUESTION : | have written to the Radio
Digest in regard to information on the
four-circuit tuner. - Here are some ex-
tracts from the letter 1 got n return:

“We are advising in your inquiry that we
have not given much space to the Cockaday
circuit.  While it is a selective type, it has a
very decided limitation when it comes to vol-
ume. . . . Some degree of favor has attended

construction of the circuit but generally speak-
myg, we have found the reverse.”

C. G. ScuLEGEL

ANswErR: Neither of the above statements
is correct, The four-circuit tuner is noted
for the volume it produces. Also, there are
probably more four-circuit tuners built or in
construction than any other type of home-made
receiver, and the overwhelming majority of
users are perfectly satished with their results.
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Two Stages of Audio-frequency
Amplification Added to a Con-
ductively-coupled Crystal
Receiver

QuesTtiox : Can you help me in adding
an audio-frequency amplifier to a regular
crystal set? 1 want to retain the clarity
that I get at present with my crystal re-
ceiver but I want to add the ampliher to
use with a loudspeaker, if possible.

S. D, Axnersox

Axswir: You will find the complete cireuit
in Figure 4. The parts for this are the fol-
lowing :

I.—honeycomb coil. size L-35;

VC—vanable condenser, .0005 mid.;

DET—crystal detector;

C—mica fixed condenser, .0005 mid.;

AFT1 and AFTZ2—audio-frequency amplh-

fying transformers;

R1 and R2—Alament rheostats, 30 olims;

TEL—telephones.

Use hard tubes for the amplifiers, These
tubes may be either dry-cell tubes or storage
battery tubes may be used.

A Set Entirely Mounted
on a Panel

Question: [ want to build a three-
circuit set for use in a phonograph and
would like to know if you think i1t would
be possible to mount all the instruments
directly on a square panel that I could
put in the top of my phonograph cahi-
net. I already have a three-circuit re-
generative receiver that I built from
plans published in Porurar Rapio, and

Hook-up for adding amplification te a crystal set.

am so pleased with it that I would like
to rebuild 1t into the phonograph.
How could I mount the sockets?
H. GorpoN YouNc

ANsWER: This plan would he entirely feas-
ible. You could use panel-mount sockets if the
panel is to be set vertically, or vou counld use
ordinary sockets mounted on top of the panel
if the pancl is to be set horizontally, If vou do
not wish to have the tubes visible, they may
he fastencd on the lower side of the panel so
that they will hang down when in use. This
position will in no way interfere with their
functioning. You can place any of the instru-
ments in any position and they will work satis-
factorily as long as the leads are kept short
and the aundio-frequency apparatus is kept sep-
arated a proper distance from the radio-
frequency apparatus.

Craig Circuit With Sodion Tube

(uestiox: Can the sodion tube bhe
used in the Craig circuit? 1 would like
to try this if yvou think it would be advis-
able. I have a small set that uses a
sodion tube and the reception is extrenie-

Iv clear with it. I also have a Craig four-

tube set and would like to use the ahove-
mentioned type of tube instead of the
ordinary soft detector tube.

ALEXANDER CROSRY

Axswer: In the coming February issue of
PoruLar Rapio yvou will find another article
by Mr. Craig, who will tell you how to build
another of his famous receivers with a sodion
tube as a detector. This will give you the
information vou require and also help vou to
improve the set vou have already built.
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Fiure 3: Diagram of connectrons for adding a Cockaday resistance amplifier
to a Haynes detector unit,
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Value of Pigtails on Variable
Condensers

QuEesTION : I notice that several manu-
facturers equip their condensers with pig-
tail connections, They emphasize this
point in their advertising as a valuable ad-
dition to a condenser. Another group of
manufacturers makes a point of the fact
that their condenser is not equipped with
pigtail connections and they use it as a
sales argument. I want to buy a variable
condenser and am at a loss to know what
to select.

SamueL V. LAXDEs

AxsweR: There is little to choose between
a condenser with a well-made, tight-fitting
bearing that runs true, and a condenser with
both a good bearing and a pigtaill. If the
bearing 1s a snug-fit a good connection to the
rotor plates is assored. If the bearing is im-
perfect, a pigtail will eliminate a poor con-
nection, It 1he manufacturer turns out a
good bearing by exact work, the pigtail is
unnecessary.. However, some manufacturers
may want to make doubly sure by supplying
both. The variation in inductance resulting
from rotation and the change of position of
the pigtail is a neghgible factor with the pres-
ent irequencics used in broadcasting.

Wooden Baseboards

Question: Why is it that you specify
composition panels for radio sets 1In
place of wood, whereas you specify wood
for the baseboard and mount instruments

directly upon the wood? It seems to me
that this is misleading. If wood will
do for the base, why will it not do for
the panel? And conversely, if composi-
tion panels should be used, why should
not composition baseboards be used?
ArTHUR HoPkINS

Axswer: Instruments designed for mount-
ing directly on the panel usually have the live
parts of the circuit in direct contact with the
material of the panel itself. This is the reason
why the panel must be of efficient insulating
material. Instruments for base-mounting,
however, always have an insulated base which
serves as an insulated panel. The baseboard
for use with these instruments, then, does not
have to be of insulating material at all. Wood
is used because it furnishes an easy material
for fastening the screws that mount the in-
strumeiits.

Filament Connections for the
UV-199 Dry-cell Tube

QuestioN : How many dry-cells should
be used with the 199 tube? I have for-
gotten and don’t:want to take a chance
of burning out the three tubes of my set.
I have a three-tube set. G. P. A

Axswer: Three ordinary dry batteries such
as used for the bell circuit in vour house will
suffice. Connect them in series, that is, con-
nect the positive of one batterv to the negative
of the next and so on, and then connect the
two remaining terminals to the tubes through
the proper rheostat. These tubes work on a
potential of 4.3 volts of “A” battery.
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The Haynes Tuner With the
New Cockaday Resistance
Amplifier

" Question: I have a Havnes circuit
which uses three tubes. One is used as
the detector, in a separate cabinet with
the tuning apparatus, and the other two
tubes are in another cabinet with the
audio amplifving transformers.

I get good distance with this set, even
on the loudspeaker, but I would like to
improve the quality.

Would it be possible for me to add the
amplifying system that Mr. Cockaday de-
scribed in his latest article on the four-
circuit tuner with the resistance-coupled
amplifier? If so, please let me have the
complete diagram of the whole set for
four tubes.

RoGeEr BURKE

Axswer: Yes, this would be possible and
will improve the tone qualitv of the received
signals greatly.

The diagram for this change is shown in
Figure 3.

The parts that will be needed, together with
their constants, are given in the following list:

1.1 and L2—Haynes coupler;

VCl—variable condenser, 00025 mid.:

C—mica fixed condenser, 0005 mid.:

GC2 a!‘ljd GC3—mica fixed condensers, 006

mitd.;

GCl—mica fixed condensers, .00025 mfd.;

GL1—variable grid leak;

GL
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GL2 and GL3—grid leaks, !4 megohm;

Rl—filament rheostat, 6 ohms;

R2, R3 and R4—filament rheostats, 30 ohms;

RS and R6—plate resistances, 250,000 ohms;

AFT—audio-frequency amplifying trans-

former;

J1 and J2—double-circuit and single-circuit

jacks. respectively.

Use a soft tube such as the UV-200 or the
C-300 for the first tube, which is the detector,
and use hard tubes such as the UV-201-a or
the C-301-a or the DV-3 for the three other
tubes, which are amplifiers.

The Mounting of Audio-
frequency Transformers

Question: I am designing a small
4-tube radio-frequency and audio-fre-
quency set that employs the reflex prin-
ciple. Does it make any difference how
close to the radio-frequency transformers
the audio-frequency transformers are
mounted?  Will you please tell me just
how close the iron part of the audio-
transformers can be placed to the radio-
frequency parts without impairing the
over-all efficiencv of the set?

DoxaLp RabMERE Brooks

Axswer: It is a good precaution to mount
any audio-frequency instruments at a distance
of not less than two inches from radio-fre-
quency coils. The iron in these instruments
will cause losses in the coils which have the
effect of increasing the resistance of the radio-
frequency circuits of which the coils are a part.

-
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Ficure 2:

Adding One Stage of Audio-
frequency to a Crystal Set

QuEestioN: Please show by diagram
how I can add a single stage of audio
amplification to my crystal receiver which
uses a vario-coupler, a variable condenser
and a crystal detector.

Also please show me where
the hatteries.

to counect

H. Rosixsox

ANSWER:
in Figure 2.
The parts that you will need are the fol-
lowing :
L1 and L2—primary and secondary coils of
variocoupler;
0005 mid.;

The circuit you require is shown

VC—vanable condenser.

C—mica fixed condenser, .0005 mid.;
DET—crystal detecior; o
AFT—audio-frequency amplifying trans-

former;

R—Afilament rheostat,

TEL—telephones.

Use either C-299 or UV-199 tubes for the
amplifier if you wish to use 4% volts of dry-
cells.

Use 4 WD-12 if vou intend 10 use a 114 volt
dry ceil.

If vou iniend to use a storage battery use
either a UV-201-a tube or a C-301-a tube.

30 ohms;

A Potentiometer or a Resistance
in a Radio-frequency Circuit

Questiox: Which would you advise
using of the two methods for con-
trolling regeneration in a simple radio-
frequency amplifier circuit? The two
methods I refer to are (1) the use of
a potentiometer, and (2), the use of a

[Viring diagram showing how a crystul set may be
improved twith one staye of audio-frequency.

resistance in series with the put tun-

mg.
HaroLn G. Brext

Axswir: We recommend that you use the
potentiomeeter with the resistance of this in-
strument connected across the “A” battery and
the pomter -lever connected to the grid return
of the input circuit. In this case as the lever
is advanced toward the negative side of the
winding, the regeneration in the circuit will be
increased. A similar movement in the opposite
direction will decrease regeneration.

Connecting the Potentiometer-
rheostat in the Four-circuit
Tuner with the Resistance-

coupled Amplifier

QuesrioNn: When I turn the poten-
tiometer knob on my new four-circuit
tuner all around to the positive side I
find that it begins to smoke. Is there
something wrong with the instrument?
Or have 1 connected it the wrong way?

H. N.

Axswer: This instrument has been changed
since the article on the four-circuit tuner was
written, and the connections on two of the
posts have been reversed. Looking at the set
from the rear, the first post on the left should
he No. 1. The second post will he No. 2. The
third post 1s No. 4, and the small connection
strip that protrudes downward is No. 3.

There is a packing slip that comes with the
new instrument that shows these changes and
indicates the proper manner of connection.
However, if you follow the diagram as printed
in the magazine, with the numerals as given
above. vou will have the connection made cor-
rectly and the trouble will be eliminated. This
will also increase the sclectivity of vour set
considerahly.
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CoxpucTED BY LAURENCE M. CocKADAY

IN justice to our regular subscribers a nominal fee of fifty cents per question is charged to
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter
of inquiry. Subscribers’ inguiries should be limited to one question or one subject.
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1 . X L3—rotor or tickler coil of coupler;
A Sll’lgl‘fi tube Reﬂe\ VCl and VC2—variable condensers, .0005
Question: Will you kindly let me mid. ;
have the circuit for a reflex receiver using g—ﬁlétlmf;{lt rhteos%b 30h ohms;
one tube, a crystal detector and an audio- Cl‘_",‘;ii‘; ngm:dezgnden?ef’?dm mid.
frequency transformer. I have no radio- C2—mica fixed condenser, .0005 mfd.;
frequency transforn]er CS"‘—mica ﬁxed condenser. .0005 !:nfd.;
i ATFT—audio-frequency amplifving trans-
Joux S. HantE former:
ANsSweRr: A circuit that should fill vour re- TEL—telephones;
quirements is shown in the diagram m Figure DET—crystal detector.
1. You will need the following parts to build A hard tube such as the DV-3, the C-301-a
the sct: or the UV-201-a is recommended for use with
L1 and L2—primary and secondary coils of this circuit.

A single-wire antenna of about 100-foot

variocoupler ; [
e length will be sufficient.

Y

L3

= Ve

(00)
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Ficure 1: Hook-up for a onc-tube, reflex weceiver.
74
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than one who is not. And the subtleties
of rhythm in code transmission are a per-
manent source of interest to the operator.
It is {or this reason, perhaps only uncon-
sciously recognized, that many operators
have expressed their disapproval of me-
chanical transmitters. A mechanical
transmitter is a source of uneasiness and
of fatigue to the receiving operator.
Foolish and absurd as it may seem, I
have remained continuously for six hours
in my radio room aboard ship and lis-
tened with intense concentration to every-
thing transmitted on 600 meters without
undue fatigue. I have also, under similar
conditions, been completely tired out
after copying an hour’'s worth oi press
sent by tape. Such mechanical trans-
mission, which lacks the intimacy of man

10 man intercourse, is quite uninspiring.
Every experienced ship operator can
look back with a great deal of pleasure
to the old days when he could recognize
many of his friends at sea by their
“swing,” without having heard the call
letters of their ships. Furthermore,
practically no two stations sounded ex-
actly alike, and it was possible for an ex-
perienced operator to discover the iden-
tity of every land station and many ships
by listening to just a few letters in the
middle of the message. A few words
midway in a text that was Dbeing sent
from old WST (Miami, Fla.) or WHA
(Cape Hatteras, Va.) caught on the
wave many thousand miles away, gave an
operator a thrill and made him glow with
pleasure for the rest of the day.

Kadel & Herbert

AN ANTENNA WITH WHICH YOU CAN TUNE

Here is a new type of German loop wchich not only folds up. but sehich changes the
dearecs of receptivily besides by varying the relation of the wires. 1t is wound with
German Litzs coive, which ents doten the high frequency resisiance.
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THERE IS AN AESTHETIC THRILL IN THE “MUSICAL ELEMENT
OF TRANSMISSION"

“I have been as much thrilled by listening to the work of a good operator,” states

the writer, “as I hase by a goed musician”
i g

The above picture shozes Donald C.

Wallace (9-ZT). an amatenur of Minnecapolis.

exactly the saime manner; there are as
many variants of a specific imessage as of
a Chopin Ltude. As an operator gains
experience, the subtleties of transmitting
rhythm become apparent to him and the
pleasure in listening to code work he-
comes akin to that of listening to music.
] have myself at times heen as much
thrifled by a good operator as I have
been by a good musician.

At the base of this there is the instinc-
tive feeling for rhythm that is possessed
by all human beings. At certain stages
of civilization this feeling manifests itself
by a passion for dancing; in the most cul-
tured circles this rhythmic desire is sat-
isfied by listening to the higher types of
music. In this sophisticated class a
greater subtlety, a greater elegance and
refinement of rhythm are demanded. So
it is among operators.

Some time after his initiation into the
hrotherhood, every radio operator has his

-

dancing period—a period when he does
tricks with his key which bring down
upon him the curses of many busy op-
erators. It i1s usuvally after the first two
or three years, during which the opera-
tor is perfecting his technique of recep-
tion and transmission, that he becomes
aware of a distinctly pleasurable sensa-
tion while he listens to the transmission
of good operators. When this sensation
is analyzed it is discovered to be an
zsthetic thrill induced by the musical
element of transmission.

As experience in receiving is accumu-
lated and as the purely mechanical ele-
ments of translation {rom dots and dashes
mastered, so that they are no longer an
impediment {0 prompt comprehension,
the musical element asserts itself, becom-+
ing a source of pleasure to the operator.

This fact has also its practical value.

An operator who is thoroughly inter-
ested in his work is vastly more efficient
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A MECHANICAL TRANSMITTER 1S A SOURCE OF FATIGUE TO A
RECEIVING OPERATOR
Not only does it lack the intimacy of man-to-man intcrcourse, but it also lacks the

characicristic rhytlan thal cach fransmitting operator acquires unconscionsly. This
picture shows Llovde V. Berkner, an amatcur of Sleepy Eye, Minn, (9AWAM).

“By Their Fists Ye Shall Know Them”

Do you think that code transmission is a purely

mechanical operation?

“There are as many variants

of a specific message as of a Chopin Efude,” states an
old-time amateur—

EARL DANA

VERY bhroadcast listener has, on oc-
casion, tuned in the wavelengths
near 600 meters and listencd to the
transmission of messages by the system
of dot and dash signals known as the
International Morse, or Continental
Code. You have done so vourself.
Perhaps you were intrigued by the
rhythm and pitch of thesc signals. Per-
haps you even took the trouble to look
carefully at a code chart; perhaps you
actually analyzed these dot and dash com-
binations and discovered for yoursel{ that
the shortest combinations represent the

71

letters that are most frequently used and
the longer combinations represent the
less common letters.

And perhaps you got the impression
that code transmission by radio 1s a pure-
ly mechanical operation.

But anyone who believes that radio
operating is a purely mechanical function
is decidedly mistaken.

A good operator is an artist. To an
experienced radioman there is a distinctly
aesthetic thrill in listening to the sending
of a good operator.

No two operators interpret the code in
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subjects, should have many opportuni-
ties to give thanks to science and the
man who strived ‘to Dbring resultant
wealth of information to their ears.

In the immediate air ahove the farm-
stead 1s just the information that will
help the farmer solve his most difficult
problems. Tt takes no flight of {fancy
to picture the evening radio class lend-
ing attentive ears to the oracular voice
conveved across the continent.

Since announcement of a regular
“College of the Air,” applications for
enrollment have come {rom practically
all states of the Umion. “Hard times”
on the farm, it seems, have aroused the
interest of the country population in het-
ter farming methods. Extensive investi-
gations and the resultant valuable find-
mgs of agricultural colleges and the
Department of Agriculture have shown
the way to a more profitable agriculture.
The problem has been that of introduc-
ing these improved practices more uni-
versallv—and that is precisely what radio
is now doing.

A large part of the 39,000,000 poten-
tial students on farms in the United
States will have an opportunity to tearn

by radio the findings of agricultural
science and apply them to their farm
business. At present only 130,000 stu-
dents attend the agricultural colleges
of the country. It is estimated that
every tenth farm in Kansas is now
equipped with receiving sets. A recent
radio census shows that there are 25,000
sets on farms in Missouri. There are
approximately ten times that number of
radio outfits on farms over the United
States.

What are the possibilities ?

Who dares say? One Kansas farmer
already has made the statement that
radio market reports saved him $400
on one shipment of cattle. It takes a
trained horticulturist to determine jusi
when to put on certain sprays; the
Kansas State Agricultural College an-
nounces these dates. Ravages of hog
cholera and other animal diseases can
be checked by using preventative meas-
ures—and these measures are broadcast
at the right time.

“The College of the Air” is carrying
the practical, helpful knowledge into
the home—to those who can make im-
mediate, practical use of it.

Eurolling in course in

2. Livestock (Tuesday}

Kansas State Agricultural College
Extension Division

ENROLLMENT CARD

Radia Course in Agriculture and Home Economirs

Iy F2 1 £ conrp0e 0 000000 OO0 O OOC DO O00ACCEANErTIOE00 G ALl iiiiiirienns | 03 TS eresttetansten
e e T L L Tl e e e e e e e e s vesner
State ..ceeeeeenn U : 17T 3 11 1-1. 1. SO

Time 7:00 1o 8:00 P. M.

1. Poultry (Monday) Dq. Ag. Economics (Thursday) D
O
3. Crops. Trucks, Solla (Wednesday) [J5-

Kindly check above subjects which you expect o study X.
Do you expect to ask for an examination when the course or courses is completed? .

"""No Fees Nor Tuition

and Engineering
Home Economics ( Friday) O

Meter Length 285

THE ADMISSION TICKET TO THE COURSES BY RADIO

Without having to weirture from their homes men and women may now go back to
school by filling out thesc enrollment blanks and installing radio sels.
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THE RADIO ROSTRUM OFF A MODERN COLLEGE
This is station KFKB, the mouthpicce of the college that is e¢ducating the Kansas
farmers.  The cight-monihs courscs are broadcast by remote control from the
transmitter that is 25 miles from the college.  As part ‘of a comprehensive plan for
cxtending the broadcast curriculum ouver the entire Aliddle West, the colleye is
building its own 300-walt station ou the college campus.,
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Since the courses by radio were begun
over a thousand students have enrolled.
Last winter hali of the students took
exanunations. Ilowever, there are hun-
dreds of others who don't bother to
enroll, but, who, nevertheless listen in.
The college is therefore hringing in-
formation and entertainment to a far
greater number than the enrolled.

Forty Courses by Radio

IForty radio courses, embodving the
essentials of that number of college sub-
jects of especial interest to farmers, will
be broadeast this winter from KSAC,
the new 500-watt station that operates
on 341 meters.  llach week dav eve-
ning  at seven o'clock the classes as-
semble throughout the state.

“The only reqular college course in
the world which is given by radio—cn-
roll in it

That was the ery that went out last
year when the college started its radio

courses.  And the cry is still more lusty
this winter.
Interesting information on  subjccts

ranging from law to the heef-cattle in-
dustry, from the feeding of babies to
the writing  of Dbusiness letters are
broadeast throughout the school year.
Lectures are given Monday, Tuesday,
Wednesday, Thursday, and TFriday eve-
mngs for four semesters of cight weeks
cach during the school vear.

Maonday and Tuesday evenings are
devoted to lectures on agriculture.

On Wednesday evenings the engineer
has his innings.  How to build the house

and landscape the grounds; a discnssion -

of anto. truck and tractor troubles and
a dozen -other subjects are listed.

How to keep the babv from crv-
mg, how to keep yvour hushand from
growling, how to save vour monev. vour
strength, how to make dresses and hats
look Dike Paris models.—all these are
taught to anv aspiring woman who tunes
i on Thursday evening.

On  Friday evening the division of
General  Science presents lectures on

public speaking, business English. law,
sociology, music. chemistry, zodlogy, and
botany.

Kansas is 400 miles long. 200 miles
wide, 5.000 miles deep and “as high as
the heavens.” Her agricultural college
announces  the weekly program.  To-
nght, for example, the Male Quartet
and the Girls’ Glee Club will entertain
you a few minutes with selections por-
traving college life. These numbers will
give you a breath of campus atmos-
phere; the head of the Poultry Depart-
ment, will interrupt the melodies long
enough to give some new facts which
thz experiment station has learned about
profitable poultry production; his sug-
gestions on  management of breeding
stock, sclection of hatching eggs and
artificial incubation and brooding are
practical and  timely.  Each Monday
might some  specialist in poultry work
will discuss feeding, care and manage-
ment of babv chicks. Parasites and
natural enemies of the farm flock which
often spell ruin to this important side
line to the business of farming will he
subjects of discussion later,

And thus rhe nation has become the
new campus of the Kansas State Agri-
cultural College.

Radio’s Contribution to Civilication

President Jardine believes that radio's
greatest contribution to civilization may
lie in its mfluence upon the life and
action of the farm population. Tt is to
become a vital necessitv for their eco-
nomic, spiritnal and inrellectual life, he
predicts, by delivering the farmer and
his family from the sense of isolation.
by coping with class and sectional differ-
ences, by keeping bovs and girls on the
farm, and by making possible a svstem
of agricultural eduncation through the
radio extension courses of the agri-
cultural colleges.

The plastic minds of the voung folks
who may now receive inspiration and
wisdom from college professors, well-
informed in all the special agricultural
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OVER 1,000 STUDENTS HAVE ENROLLED FOR THIS “RADIO COURSE"
And about 500 of these took the examinations that entitled the successful studcnls
to this “Radio Course Certificate” as cvidence that they had listened in and profited
by the lectures that were broadcast.
A Coll Certifi by Radi
How one progressive college in the West is extending
its sphere of influence by instituting “the first regular
college course to be given by radio™
By SAM PICKARD
UT in Kansas the farmers are in their own living room. Ma sews

hanging a new kind of certificate
upon the walls of their homes. It certi-
fies that the recipient “has satisfactorily
completed the work and passed the re-
quired examinations in the first regular
college course to he given by radio” by
the Kansas State Agricultural College.

A miniature reproduction of this novel
college certificate is shown at the top
of this page.

Anyone who has a radio set is ehigible
to take the course. Pa and the hired
man have enrolled in the dairy course.
Ma is particularly pleased, because the
master of the house attends his classes

67

while the lectures come in on the family
tube set. On other evenings the hired
man discusses with Pa the printed lec-
tures nf the conrse, which they receive
free of charge from the state college.

“The College of the Air” (as they
call it in Kansas) was mangurated more
than a vear ago to hring helpful in-

formation and entertainment to rural
communities,  Anvone in the United

States and Canada may enroll. Upon
the completion of the course and the
passing of an examination, he receives
a certificate signed by the college presi-
dent.
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layers, and wound on a tube about 6%
mches n diameter. The apparent in-
ductance of this coil varied from 1,660
to 1415 microhenries over the range
from 820 to 2.330 meters.
ductance or low-irequency inductance
was about 1,390 microhenries and its
distributed capactty about 20 micromicro-
farads.  All of these values may be
changed by the method of mounting the
coil, the prescuce of metal objects in the
immediate vicinity of the coil and the
absorption of moisture hy the {orm upon
which the cotl is wound. The considera-
tion of these factors in coil construction
15 often overlooked.

All of the above remarks have been
made concerning fixed inductors or
coils. There are on the market contin-
uously variable inductors often incor-
rectly called variometers. This is a
misnomer hecause a meter usually is
used to mcasure something, while in
these instruments the inductance is sim-
ply changed and no measuring is done.
A\ny of the above characteristics could

Its pure m-

m much the same manner as explained
above. Measurements of the inductance
of such apparatus are often made at an
audio frequency such as 1,000 cycles a
second. Such results are absolutely use-
less for work at radio irequencies, as
the apparatus behaves entirely different
at andio frequencies. In many of the
vanable inductors where a large amount
of insulating material is in the field of
the coil, the distributed capacity hecomes
very large. Because of the large dis-
tributed capacity, the apparent induc-
tance for any setting of the variable
inductor will vary with frequency or
wavelength.  The apparent inductance
for a given setting will he larger for
the higher frequencies or lower wave-
lengths than for the lower frequencies
or higher wavelengths. As the wave-
length 1s increased the values will come
closer and closer to the values obtained
at audio frequencies, but it is obvious
that measurements must be made at high
frequencies ii the results are to be em-
ployed for operation at these higher ire-
quencies.

WaveseTer

—

be obtained upon a wvariable inductor
T~
’/ \\
!
/ \
/ i
T T
\
Krow-fReEQuency
GENERRTOL
I
|
i ]
Con Lvoer JEST-_ |
\E
:J‘:
E .
L v
b i
I
23
gD
~THERMOGAL VANOMETER

CIRCUIT DIAGRAM OF THE MEANS OF FINDING THE NATURAL
FREQUENCY OFF COILS

Ficure 6:

With the coil under test Icft open, the wwavclengih of the cirenit can be

determined as tn Figure 3 (using the electron tube radio-frequency generator as o
drizey with a thermogalvanometer) and the capacity corresponding to this wave-
fength is the distributed capacitv of the coil.
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CHART OF THE SQUARE OF THE WAVELENGTH PLOTTED AGAINST
CAPACITY

IF1GLRE 5:

If a cail had no distribuicd capacity, the straight-line curve shown above

wonld pass through the origin 0. The distance 0-A rvepresents the disiributed capacity
af the coil under fest.

lengths to which it would respond or go
into resonance. That is the case and
one or more trequencies can usually be
found at which the coil will be in reso-
nance when the two ends of its winding
are not connected to anything. To dec-
termine one or more of these frequen-
cies the coil is placed near a radio-
frequency electron tube generator and a
resonance indicator consisting of a
thermogalvanometer and a turn of wire
are coupled to the coil. The frequency
ot the generator is varied until a reso-
nance indication is observed, when the
frequency or wavelength of the genera-
tor is measured with a wavemeter.
Figure 6 shows the connections.
The frequency giving the greatest in-
dication in the thermogalvanometer will
be the natural frequency of the coil and

will be the shortest wavelength at which
resonance may be found. The natural
period is usually much higher than the
frequency to which the coil would be
in resonance if the circuit contained any
capacity of such values as are ordinarily
employed.

Measurements upon some coils will
show little, 1f any, change of apparent
inductance  with  frequency or  wave-
length and the distributed capacity will
be found to he very small also. Meas-
urements upon two spider-wel) coils gave
such results, also the measurements upon
a cylindrical spaced single layer coil.
Coils of these two types give sharp
tuning in radio circuits and are well-
suited for use in some radio receiving
sets. The data given in the table is for
a coil of 70 turns hank wound in four
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the apparent inductance. We will de-
termine the capacity of the condenser
and the wavelength of the generator for
these points. After squaring the values
of wavelength, plot these values as ordi-
nates against the corresponding values
of vapacity in micromicrofarads. (See
Figure 5.)

If the measurements have been care-
fully made, these points will lie on a
straight line which may be drawn
through these points and extended to
the abscissa axis, as in [Figure 5.

It is seen that this line cuts the ordi-
nate axis some distance from the origin
and continues to the left of this axis.
The distance OA, measured by the same
scale as OC, is the value of the dis-
tributed capacity for the coil, and in
this case is about 20 micromicrofarads.

One perhaps wonders how this small
value of capacity, the distributed ca-
pacity, enters into the fundamental equa-
tion for the wavelength of a circuit made
up of an inductance coil and a condenser
in series, which-may be written

A =KJTIC

A being in meters, K a constant. L. the
inductance in the circuit and C the ca-
pacity in the circuit. The quantity C in
this equation is made up of the capac-
ity in the condenser and the distribute
capacity of the coil.

The pure inductance of the col may
be calculated from the equation:

_0.2818)°

L= T+,

Where
Lp = pure inductance in microhenries,
A = wavelength in meters,

and

C = capacity of condenser in micromicrofar-
ads.

Co = distributed capacity of coil i micro-
microfarads.

It was stated above that the distrib-
uted capacity of an inductor may he
made up of innumerable small capaci-
ties hetween the various turns of wire
in the coil. 1 this is true it would
seem that a given inductance coil might
have one or more frequencies or wave-
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CURVE OF THE CHANGES OF APPARENT INDUCTANCE WITH WAVELENGTH

Ficure 4:

This graph shoses that the apparent inductance of a cail incrcases much

mare rapidly at the lower wavelengths or higher frequencies.
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THE EQUIPMENT FOR DETERMINING THE NATURAL FREQUENCY:
OF INDUCTORS
The apparatus (from left to right) is a radio-frequency clectron-tube generating
set with pancake coils, a wavcwmeter, @ spider-wech coil under test and a loop of wire
connccled lo a thermogalvanomcter,

The connections are indicated n Iig-
ure 3.

The procedure is similar to that given
above m that the radio-frequency gen-
erator is started and the condenser in
the circuit of the coil- under test is
varied until a maxtmum deflection 1s
obtained i the circuit consisting of the
thermogalvanometer and single turn of
wire. The single turn of wire may be
from four to six inches in diameter and
is placed two or three inches from the
coil under test so as fo have ils axis
parallel to the axis of the larger coil.
The coupling between the coil and gen-
erator should be kept as loose as pos-
sible and yet have a deflection n the
thermogalvanometer which is readily
seen. Having determined the resonance
point, the setting of the condenser S is
read and the wavelength of the generator
1s defermined with the wavemeter. Sev-
eral points mayv he obtained and a curve
may be drawn showing the change mn

apparent nductance with frequency or
wavelength. Figure 4 shows the values
of inductance and wavelength in Table
1 in plotted form.

If we should make measurements of
the inductance of this same coil, using
direct current or alternating current at
1,000 cycles a sccond (for instance), we
might find that the values we obtained
that way would be somewhat less than
the wvalues we have just obtained at
radio frequencies. This is because in
the equation used above for calculating
the apparent inductance it has been as-
sumed that the only capacity present
was n the variable condenser.

We stated at the begiming that the
coil itself had some capacity in itself
which we call distributed capacity.

We will now make a few calculations
to determine the value of the distributed
capacity of the coil. We may select
three or more sets of observations from
the data already taken n determining

e —
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variable condenser in the test circuit is
ithen varied until the buzzer note is
heard in the telephone receivers.

The coupling hetween the two cir-
cuits may now bhe loosened so that
the buzzer note is heard only at a very
definite setting of the condenser S,
which setting is recorded and also the
setting of the wavemeter. If the con-
denser of the wavemeter is changed to
another setting a different frequency or
wavelength will be set up and another
point on condenser € may he found. As
many points as desired may bhe taken
in this way.

Upon completion of these tests we
will have two columns of data from
which to make our caleulations of ap-
parent inductance, one colunm of con-
denser settings for which we know the
corresponding capacity values, and a
second column of condenser settings for
which ‘we know the corresponding fre-
quency or wavelength values, These
values might appear as shown in the
first and third column of Table 1,

TABLE No. |

Determination of apparent inducltance of coil

Condenser Capacity, Wavemeter Wave Apparent
Setting Micromicro- Setting Length, Inductance.
5 farads and Coil Meters  Microhenries
10.1 114.5 179.4 B3 822 1660
30.1 247.2 94.5 A4 1150 1506
50.2 375.8 4.5 B4 1400 1467
80.1 565 96.4 B4 1700 1440
139.9 951 36.8 C4 2188 1422
170.0 1144 81.2 C4+ 2400 1416

The apparent inductance in Table 1
was calculated from the following for-
mula:

L= 0.2818)\*
“a (:
Where

La = the apparent inductance in microhenries,
A = the wavelength in meters,

and
C = the capacity in micromicrofarads of the
known condenser,

The same measurement may be made
with greater ease and accuracy by using
an eclectron tube radio-frequency gen-
erator as the driver, a wavemeter to
deternune its frequency and a thermo-
galvanometer and single turn of wire to
determine the resonance point.
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HOOK-UP OF THE SIMPLER AND MORE ACCURATE METHOD OF MEASURING

Fisure 3:

FREQUENCIES

This diagram indicatcs the mode of frequency determination that cni-

ploxs an clectron tube radio-frequency generator as o driver, a wavemeler and a

thermaogalvanomeler for tndicoting the resanance of the circuit nnder tesi.
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CIRCUIT DIAGRAM OF THE AUDIBLE MEASUREMENT METHOD

2%

Fioure This
ecxcite the circuit under test.
circiit to determine

pacity,” as it is made up of innumerable
small ~ capacities between the various
tarns of wire in the coil and between
the coil and surrounding. objects.

Figure 1 (a) vepresents the usual
method of denoting an nductor n a
circuit. 1i we take account of the dis-
tributed cepacity, we might think of it
as in Fignre 1 (b) where all the -
numerable small capacities enter in.

The characteristics of an ductor
which we will consider at radio fre-
quencies will be the apparent inductance,
the pure inductance, the distributed ca-
pacity and the natural frequency.

In measuring these characteristics, in
addition to the inductor to he measured,
it will be necessary tn have one or more
calibrated variable condensers of differ-
ent values sufficient to cover the desired
range of frequencies or wavelengths, a
calibrated wavemeter which may or may
not be equipped with a buzzer, a pair
of telephone receivers and a crystal
detector.

Tirst, we will determine the apparent
mductance of a coil using the buzzer
driven wavemeter as a driver and repeat
the measurements using the radio-fre-
quency gencrator as the driver. Tirst
connect the terminals of the inductor to
the terminals of the calibrated variable

This shows the hook-up that cmploys a buszer-driven swavewmcter to
A eryvstal detector and phones are connected o this

its resonance point.

condenser and connect the crystal -de-
tector and telephone receivers at one
point of this circuit as shown in Tig-

ure- 2. The connections between the
inductor and condenser should Dbe as
short as possible. The buzzer on the

wavemeter is started and the wavemeter
coil 1s brought near the coil under test
so that the coupling between the coils

is rather close. The setiing of the
.‘-(’ oy i - .
L Ty
o "
TWO VISUALIZATIONS OF
INDUCTORS
Ficore 1: The upper diagram (a) is the

conventional tnductance symibol.  Tle lower

diagram (b) indicates the cxistence ot the dis-

tribited capacities of an inductive circuat that
are wever graphically represented.
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THE NECESSARY APPARATUS FOR DETERMINING THE CONSTANTS
OF COILS USED IN RECEIVERS
The small spiderwoeb coil under test is shown counccted to a laboratory standard
variable condenser with the oscillutor at the left and the wavemeter tn the back-
ground,

INDUCTANCE COILS

How Their Characteristics Are Measured”

This article tells how the Burcau of Standards determines the general

behavior of inductors, with particular reference to radio circuits. This

information will assist those who are sometimes puzzled by peculiarities
of their hool-ups.

By L. L. HALL

N inductance coil or inductor is
A. sometimes 1mproperly called an
“inductance.” An inductance coil or in-
ductor possesses an electrical property
called inductance, but it also possesses
electrical resistance and a certain amount
of capacity when used in circuits at
radio frequencies. The latter property

60

15 usually spoken of as “distributed ca-

*In this article no attempt is made to give specifi-
catious as to type, dimeusions, size of wire or method
of supporting the wire for inductance coils for any
specifie purpose. The methods of deterinining certain
urportant  characteristics ©f scveral types of in-
ductance coils used in radio work are given and some
experimental  data  from which certain  conelusions
may be reached as 0 somc factors in the design of
such coils.

Published with the permission of the Nircetor of
the Bureau of Standards, Departmuent of Commerce.
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A MEASUREMENT CHART
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RESULTING
RESISTANCE
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HOW TO USE THIS CHART FOR FIGURING YOUR RESISTANCES

AT A GLANCE

« Put your ruler on line 1 at the number of ohms of one rheostat connccted in parallel

and join it with the number of ohwms of the other rheostat on line 2; then read the
effective resistance on line 3. The dotted Tine shows hotw it 15 done.
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TWO WAYS OF CONNECTING UP RESISTANCES
The fignre at the top shows resistances in serics; the figure at the bottom shosos
them i parallel—wchich are often confused in calculating resistances.

A MEASUREMENT CHART

FOR SIMPLE CALCULATION OF COMBINED RESISTANCES

ARTICLE NO. 11

By RAOUI. J. HOFFMAN, AM.LE.

HE amount of current which will

flow in any given electrical circuit
can be calculated by the use of Ohm’s law,
which has been dealt with in a previous
article.* The equation for this law takes
mto consideration a single resistance or
several resistances connected either n
series or in parallel.

The combimed resistance of a number
of units which are connected in series
as shown in Figure 1, is the sum of the
separate values according to the equation:

R=R1+R2+4

The effective resistance of a number
of units connected in parallel as shown
in Figure 2, can be calculated by the
equation :

1/R=1/R14+1/R2+1/R3+

If you use the accompanying chart
the equation for resistances in parallel
may bhe solved graphically. You need
only to draw a straight line from one
known resistance picked out on No. 1
scale to the value of the second resist-

* See PorurLar Rapio for September, 1924.

S8

ance on No. 2 scale and the resulting
resistance value can be read off at the
pomt where the line you have drawn
imtersects scale No. 3.

For evample: Assume that we have
two rheostats connected in parallel and
the mdividual resistances of the rheo-
stats are 712 ohms and 15 ohms re-
spectively.  To find the eifective re-
sistance of the circuit we connect 7V on
scale No. 1 with 15 on scale No. 2 and
we find the effective resistance to be
5 olims which is the point at which the
line will mtersect scale No. 3. If these
same two rheostats were connected mn
series the resulting resistance would be
2214 ohms,

To obtain the resistance of a number
of units some of which are connected in
series and others in parallel in the same
circuit, the effective resistance of the
parallel portions of the circuit are ob-
tained separately by the use of the chart
and then these figures are added directly
to the wvalues of the resistance uwmts
which are connected in the circuit in
series.
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advantage at all. = So far as it goes, it is
a defect. Resistance is unavoidable in a
coil wound with a great length of fine
wire. But nobody wants resistance for
its own sake. Resistance is only of valus
when heat is desired, as in a heating coil
or a lamp filament, and when it is delib-
crately put into a.circuit to limit the flow
of current. For all ordinary imstruments
the less the resistance the Detter. High
reststance in a coil should only mean that
a great number of turns of wire have
heen crowded into a compact space, ‘and
the tacit assumption is that the -highest
conductivity wire has been used. 1f not,
then a specification "in terms of resist-
ance.is misleading. . The number of. turns
of ‘wire ought to be recorded on any -
strument, Dhecause that cannot ‘subse-
quently be ascertained. Anyone can as-
certain the resistance,” without trouble,
by means of a Wheatstone ‘hridge.
LEither the diameter of the wire, or the
total length of wire used, should also he

recorded. Itither of these quantities in-
volves the other, if the number of turns
and the mean radius of the coil are
known.

To give the resistance is only an easy
short-hand way to tell one coil from an-
other, if they have all been made in the
best possible way; but without this

guarantee an instrumeént’s “resistance”
may be misleading; and might lead a man-
ufacturer to imagine that high resistance
was a desideratum to e obtained in any
manner he chose, instead of an unavoid-
able . condition inseparable from the
other data and the properties of matter.
. 1 Delieve that wire as thin as No. 45

gauge can be coated with enamel as an

initial insulator. If so, such wire or
something rather less fragile ought to be
serviceable. - And whether  that wire

- should be wound compactly, or-how far

the turns should be separated from each
other is a question of compromise which
can be best ascertained by practical ex-
perience.. Basket or open winding is

- found to be good for radio purposes,

though if the shortest Jength of wire

- 1s employed and wound in the shape to

give Il‘l_axi}l\]UI}J inductance, I doubt if it
IS necessary to separate the turns much.
IFor although compact winding will give
more capacity, as well as more induc-
tance, the reduction in the length of
wire, due to the adoption of the best
shape, will give a decrease of capacity—
nearly as much dinunution as separation
of the turns would give, since such sepa-
ration would necessarily involve the em-
ployment of a greater length of wire in
order to give the required inductance.

— - P
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From a photograph made for PorurAr RADIO

RESISTANCE IS ESSENTIAL IN THESE THREE TYPES OF GRID LEAKS

A is an ordinary grid leak; B a variable grid leak, and C a carban pile grid leak,
the resistance of which varies with pressure.
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THE RADIO GENERATOR THAT BLEW UP BOMBS IN 1898

Mr. Carl W. Mitman, of the United States National Musewm, is shown with the

vacuum-mounted, rotating generaior used in demonstrations of radio bomb ignition -

in Madison Square Garden more than a quarter of a century ago. The tube 15 now
in the National Musewm.

opposite end of Madison Square Garden in
New York, resulting in an exhibition explosion
of a model of the battleship Maine.

The glass part of the tube is two and one-
half inches in diameter and cleven inches long.
Inside it is a metal shaft about one-eighth inch
in diameter and which fits into bearings at the
ends of the tube. The upper end of this shaft
carries a heavy flywheel, while the lower end
of it carries the commutator. The commutator
has nine segments and four metal brushes bear
against it, each of which is connected to a
wire sealed into the glass of the tube.*

* Facts supplied by Mr. C. W. Mitman, Curator
of Engineering, United States National Museum.

‘A Radio Amplifier Is Added to
the Geophone

THE geophone is the special sound detector
developed, mainly by the United States Bureau
of Mines, for hearing sounds conducted
through the rock in mines or other under-
ground passages. In case of an accident in
which some of the miners are entombed it is
possible to hold a geophone against the rock
and to-hear taps or other signals made by the
imprisoned miners. It is even possible to com-
municate messages in this way, using a code

of taps or scratches, or even (in some cases)
by speech conducted through the rock.

The original geophones consisted simply of
a diaphragm pressed against the rock, usually
by the aid of a lead weight. Above this
diaphragm was an air space, communicating by
rubber tubes with a nipple inserted in the
ear. The arrangement was essentially the
same as in the familiar physicians’ stethoscope.
Carbon microphones, constructed on the prin-
ciple of the telephone transmitter, have also
been tried.

Now two students at the University of
Pittsburg, working out a thesis for their Uni-
versity degree and co-operating with the of-
ficials of the United States Bureau of Mines,
have developed a geophone that employs a
pick-up telephone, arranged on the electro-
magnetic principle, to which is attached a
three-stage audio-frequency amplifier.* The
amplifier is transformer-coupled. and involves
no unusual features of design. Tests with the
improved geophone underground indicated that
the distance”at which rock-conducted sounds
can be heard by its aid is about twice as great
as with the simple, non-electric geophone.

* “Improvement of the Geophone by the Use of
Electrical Sound Amplifiers,” by Walfer T. Ackley,
Jr., and Clifton M. Ralph. Reports o( Invesre'i)atious,
United States Bureae of Mines (Washington, D. C.).
serial number 2639, 5 pages” (September, 1924),
mimeographed.
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U. S. Bureau of Standards

HOW THE BUREAU OF STANDARDS MAKES OSCILLOGRAPH TUBES

In the furnace at the left of the picture the tubes intended for use as cathode-ray

oscillographs are baked while they ave being exhausted. In this way all possible

traces of gas are cooked off from the glass walls and are remozed by the vacuwm
puwmp. The vacuwm pump itself is shown at the right.

Cathode-ray Oscillograph Is Used
for High Frequencies

Rieanrrs of PoptLar Ranio are alrcady .fa-.

miliar with the operation of this remarkable
mstrument on frequencies within the usual

radio range, where it has many times proved
its extraordinary value in disclosing just what

is happening in an oscillating circuit.* Re-
cently, however, Dr. A. Duiour of Paris has
been able to apply the instrument to the jheas-
urement of frequencies far above the usual
range.t

The waves studied include some as short as

30 centimeters (approximately one foot)., The

oscillograph was applied. successiully in the
range between this length and a wavelengthy
of 3 meters; a frequency range, that is, be-.

tween 100.000 and 1.000,000 kilocvcles. The

waves 'longer than 2.79 nieters were produced-
shorter.

by vacuum-tube oscillators.” Those
than this length were produced by spark dis-
charges of condensers in essentially the man-
ner originally emploved by Hertz.

" The research as a whole is another impor-
tant step toward the control and practical util-
ization of the very high-frequency waves, cor-
responding to wavelengths of less than 10

meters, .

* 8See “An Electron Pencil for Studving Radio
Circuits,” hy Paul Findley, Porurir Rapio, vol. - 5.
pages 328-334 (April. 1924), .

?“On the Registration of Electromagnetic Qsxcil-
Iations of Great Frequency,”_hy A. Dufour. Comptes
Rendwe de la Academie des Seiences (Paris), vol. 178,
pages 14781480 (April 28, 1924).

Are Radio Waves Slower Than
Light Waves?

Caprain T. J. J. Sex of the Mare Island

Navy Yard, who has been so vigorous though
ineffectual an opponent of the Einstein Theorv,
has found -something else to attack. He an-
nounces .that radio waves are not like light
hecause, as he thinks, they move more slowly,
The announcement has had considerable news-
paper publicity and it may he well to point out
that it has no hasis in fact.
- Captain See cites two supposed determina-
tions of the speed of radio waves. neither of
which was made by himself. He averages
these two arithmetically and comes out with,
the figure of 165,000 ‘miles’a second. This is
slower than the speed of 186,000 miles a sec-
ond, well established as the speed of light.
That is all that there is to the See case.

The joker in this argument is that neither
of the supposed determunations cited by the
captain was intended as an exact determina-
tion of radio's speed. Nor did the engineers
who made these two determinations so regard
them, Accordingly, the only contribution that
Captain See has made to the matter is to com-
pute ‘the average of two figures, neither of
which pretended to bhe exact.

The speed of radio waves has never been
determined with any great exactness. There
are strong theoretical reasons for believing
that it is very close to the speed of light, if
not exactly the same. And what experimental
evidence there is, is in accord with this view,
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F. M. Delano

TRANSFORMERS THAT PRODUCE 1.400,000 VOLTS
A view in the high-voltage test room of the Laboratoire Ampere, near Paris.
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Tris department is conducted by POPGLAR Rabio LABORATORY for the purpose of kecping the
radio experimenter and the broadcast listener informed concerning the newest inventians and the

approved developments in radio equipment.

Only such apparatus as- has been tested and

endorsed by the Laboratory is noted in these columns.

TUNING INDUCTANCE UNITS

DPue Lateral coils; Pacent Electric Co.

Phusiformer; Pathé Phonograph and Radio Corp.

Pearlco zariocoupler; Pearl Radio Corp.

Pearleo wvariometer; Pearl Radin Corp.

Tuning unit; Pfanstiehl! Radio Serviee Co.

Variometer; Pfanstichl Radio Service Co.

Inductanee for Reinartz Cirendt; Pfansiichl Radio
Service Co.

P:'Ek-A—Touc oscillitor coupler; Pinkerton Radio
orp.

arigmcter; Pioneer Radio Corp.

I“arigcoupler; Pioneer Radie Corp.

Precision Cockaday coils: Precision Coil Co., Inc.

R.P.C. wariometer;, Radio Products Co.

R.P.C. wvarioceupler; Radio Vroducts Co.

Keceptrad oscillo-coupler; Radio Receptor Co

Receptrad filier ‘coupler: Radio Reeceptor Co.

Cockaduay cotis; Radie Surplus Stores.

Variometer: Raven Radig. Ine.

Varioconpler : Raven Radio. Inc.

RBC-KM Filter, oscillatorcoupler and trans-
former; Rieger-Bailey Co. of America, Ine

Pariometer; Ritter Radio Corp.

Ray coils; R. C. Schounhoven.

I7ariocoupler; Shamrock Mfg. Co.

Shepeo wll-zeave conpler: Sheparvd-Potter Co.. Ine.

Dl'Emond-u'm:‘c inductance coils; F. W. Sickles
0.

Pariometer; F. W. Sickles Co.

Varigcoupler; F. W, Sickles Co.

Tuned transformer ¢oil; F. W. Sickles Co.

Kiockonut coil; T. W, Sickles Co.

Sucer oscillutor coupled; Silver-Marshall, Inc.

Vario-Coupler; Simplex Radio Co.

DX tuner; Simplex Radio Co.

Keleoall ; gyco Radio Products Corp.

Oscillatar corl: Svpher Mfyg Co.
Tuning coil; Sypher Mig. Co.

VARTARLE CONDEXNSERS

Fariable condenser; Pacent Eleciric Co.

Baleon; Pacent Eleetric Co.

Variable vernier condenser; Pearl Radio Carp.
Crofoot +ariable condenser; Premier Electric Co.
Rico condenser; Radin Industries Corp.

R. P, C. varrable condcnser; Radio Producis Co.
Migredenser; Radio Shop.
Straightling condenser: hadio Stores Corp.
Variable condenser; Rathbun Mfg. Co. &nc
Micre oir condenser; Reliable Parts Mfg, Co.
Neutralizing condenser: Reliable Puarts Mfg. Co.
Microdenser: Sterling Mfg. Co.

Sttver, low-loss condenser: Silver-Marshall, Tne.

RHEOSTATS

Rheostat ; Pacent Electric Co.
IZernicr rheostat; Precise Mfg. Corp.
Microstat; Premier Electric Co.
Duveostat; Premier Electric Co.
Amperite; Radiall Company.
Rhcostat; Raven Radio, Inc.

TURES

O-T silvertone tubes; O and T Electric Corp.
Atlas tube: R-8-K Company.

Rodvotron tubes; Radio Corporation of America.
Facuwm tnbe; Ravae Company, lne.

Facmwiom tube; Schickerling Products Mfg. Co.

SOCKETS AND ADAPTERS
Sockets and adapters: Pacent Electrie Co.
Bakelite socket; Thoncer Radio COTR'
Silver 5-gang No. 199 secket; Silver-Marshall, Inec.
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A NOVEL VERNIER

Nawme of tnstrument: Mechanical vernier.

Description: A neat attachment that can be
fasiened against the regular knob oi a
condenser or variometer. It contains a
small knob which, when turned, rotates
a rubber rimmmed wheel which in turn
engages with the outer peripherv of the
dial and produces a slow vernier rota-
tion of the instrument to he controlled.

L'sage: As a fine adjustment and rotation con-
trol for a tuning instrument.

Outstanding features: Can be attached direct-
Iy to the panel of a set without alter-
ing the instrument it controls.

Maker: Radio Units, Inc.
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SELF-SUPPORTING COILS -

Name of instriement: Three-circuit coupler.

“Description: An inductive coupling device con-
sisting of three form-wound coils of the
proper value of inductance for the
broadcasting wavelength range. The
coils are prevented from spreading by
.a paper tape binder with a cohesive
binder. The wiring is not filled.

“Usage: As an inductive tuning device in 2
regenerative circuit,

Outstanding features: Self-supporting coils
constructed without a shellac or varnish
filler to hold the wires in position.

Maker: Eastern Coil Co.

SWITCHES
Saturn battervy switeh; Saturn Mip. and Sales
Co., Inc.

RECEIVING SETS

Portable receiver; Operadio Corp.

Low wawve receiving set; Ottt Kadio, Ine.

Recetvers; Orarka, Tnc.

“Minite Man™ receiver;
Radio Corp.

“Penn €  selectedyne
Wireless Mig. Co.

“Uttradyne” receiver; FPhenix Radio Corp.

S-P-2 receiver; Pinsburgh Radio Supply lHouse.

“*Ace” reeciver; Precision Equipment Co.

“Radiola” reeeivers; Radio Corporation of Amer-
ca. :

R-212 receiver; Radio Service Laboratories.

Echophone receivers; The Radio Shop.

Tone-A-Dync recciver;, Resas, Inc.

Crystal receiver; Ritter Radio Corp.

Receivers; Service Radio Co.

Thermiodyne receiver; Shepard-Potter Co.. Inc

Shepco All-Purpese receiver; Shepard-Iotter Co.,

Pathé Phonograph and

recefver:  Pennsylvania

Ine.
Receiver; Silverset Radio Co.
‘Giblin  Radiocar recoiver; Standard Radio and

Electric Co. |
7-tube- Superheterodyne recetver; Stanwood Elce-
tric Specialty Co., Ine.

PHONOGRAPH ATTACHMENTS

Phonograph ottachment; Perfectone Radio Corp.
Rico loudspeaker unit; Radio Industries Corp.
Thorola phonograph attachwment; Reichmann Co.
Victophone, }. Thos. Rhamstine.

Needicphone; J. Thos. Rhamstine.

Reyalfane unit; Royal Electrical Laboratories.
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Sclf-supporting windings; no shellac.
RADIO CABINETS .

Campbell radio cabingts; Perkins-Campbell Co.
Radie desk: Peters Eleetrie Cabinet Co.

Radio desk ;- Robbins Woodworking Ce.

Radio tubles; Salisbury Bros. Furniture Co.
Radio cabincts and furniture; Southern Toy Co.
Glass cabincts; Steflen Glass Cabinet Co.

POWER AMPLIFIERS

Radiola balanced -amplifier
Corp. of America,

TOTENTIOMETERS

Potentionmcter; Pacent Eleetric Co.
Poteutiometer; Premier Electric Co.

RADIO-FREQUENCY TRANSFORMERS

Uttraformer; Phenix Radio Corp. ™

Pink-A-Tone Transformer; Pinkerton Radio Corp.
Super-multiformer; Precise Mig.  Co.

R. F. transformer; Rubicon Co.

Siloer K. F. transformer unit; Silver Marshall,

Ine.

Giblin R. F. transformer; Standard RKadio and
Electric Co.

Matched superheteredyue
Mfg. Co.

Ultradyne transfermer; Sypher Mfg. Co.

Push-puil}; Radio -

transformers; Sypher

ey

TP —
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Nowel bearing and cut-away rotor plates.

A WELL-MADE VARIABLE CONDENSER
Name of instruwmcent: Variable condenser.
Description: The plates of the rotor are cut
‘away to give a straight wavelength curve
when shunted across a tuning coil. The
frame is of cast aluminum and finished
off neatly. Clear bakelite is used for
insulation and it is placed so that dielec-
tric losses are reduced to neglible quanti-
ties. The bearings are of novel construc-
tion and should eliminate any end play
of the shaft.

Usage: In any radio-frequency circuit for
tuning.

Ouistanding features: Low losses. Straight-
line wavelength curve. Rigid construc.

_ tion. Well insulated.
Maker: Bremer-Tuliy Mfg.. Co.
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Stngle-piece, spring connectors and lugs.

LOOPS

Loop; Iacent Electrie Co.

Curtantenna: Pathé Phonegraph and Radie Corp.

Loop, Pollard Bres. AMig. Co.

Collapsible  loop aerial; Radio Association of
America.

Duo-Spiral folding loop; Radio Units, Ine.

Loop acrial: Ritter Radio Corp.

Sitver collapsible center-tapped
Marshall. Inc.

"}\8_\' to the air' cage antcung; Staford Radio
0.

HEADPIIONES

Everytone headséts; Pacent Eleetrie Co.

Headphanes; Perfectone Radio Corp.

“Stecial’’ headphones; Randolph Radio Corp.

Royalfone headset; Royal Electrical Laboratories.

Devean Gold Seal headset; Stanley and atter-
son.

PHONE PLUGS
Plugs; Pacent Electric Co.
Poly plug,; Polymet Mfg. Corp.
Automatic piug,; Satmrn Mfg. and Sales Co., Inc.

PANELS
Panels; Pauelyte Poard Co.
Insuline radio panels; Radio Panecl and

loop, Silver-

Parts

orp.
Bakch}w-Durc.\-to; Spaulding Fihre Co., Inec.

A NEW SOCKET

Name of instrument: Vacuum-tube socket.

Description: A socket for standard tubes
which contains connection springs which
grip the tube prongs and eliminate the
necessity of turning the tube when put-
ting it into the socket. The soldering
terminal is one piece with the connection
spring.

Usage: For mounting standard makes of va-
cuum tubes,

Outstanding features: Good contact.
sihility of loose connection.
pearance.

Maker: Cutler Hammer Manufacturing Co.

No pos-
Neat ap-

MISCELLANEOUS ACCESSORIES

Radio wall wmap; Ozarka, Inc.

Radie tool set; Perry-Fay Co.

Metalectric soldering iren; Post Eleétric Co.

Radie frames; Quinby Radio Frame Corp.

“Run-a-Radio”’; Radio Appliauce Co.. Inc

Am)nt!eur radio call bao)l; Radio Directory and
ub. Co.

“Radeco” safety fuscs; Radio Equipment Co.

Anchor lightning arrester; Radio Receptor Co.

Tiny-Turn wernier control; Radio Units. Ine.

Rajah snap tevminals; Rajah Auto Supply Co.

Battery tester; Reliable TParts Mfg. Co.

Filler and battery carricr; Recliable Parts Mig.

0.

Electric solder set; J. Thomas Rhamstine.

f3raided ribbon antenna zwire; Ross Antenna Co.

Round antenna twire; Ross Antenna Co.

Loop iwires, Litz wwires and cotton coyered iwire;
Ress Antenna Co. ;

Safe-guard insulation; Safe-Guard Iusulation Co.

Lightuing arrester; Simplex Radio Co.

Terminal -tags: Somerville Radio Stores.

Stranded braided aentenna iwire; Springheld Wire
and Tinse! Co.

Paém! type aud pochet type nieters; Sterling Mfg.
0.

Fitament wmeter; Sterling Mfg. Co.

Spintite wrenches: Stevens and Co.

Specd-up tools; Stevens and Co.

Panel cutter and bezel beader; Stevens and Co.

Combined dritl and countersink; Stevens and Co.

Super-antenna; Super-Antenna Co.

LLOUDSPEAKERS

Loudspeaker; Pathé Phonograph and Radio Corp.
Loundspeaker; Perfectone Radio Corp,
Londspeaker; Radio Corporation of America.
Loudspeaker; Radiolamp Company. .
American Bell lowdspeaker: Randolph Radio Corp.
Thorola loudspeaker; Reichmann Co.
Therephone londspeaker; Reichimann Co.
Roxalfone loudspeaker; Royal Electrical Labora-
torics.
Loudspeaker; Sheltone Co.

| p B okl B e

Removable locking

element,

A FILAMENT BATTERY LOCK.-SWITCI

Nante of instrument: “AV-battery switch.

Description: A small battery switch which is
to be fastencd to a radio panel. It con-
tains a removable plug element which
may be hidden while the sct is not being
used. This prevents anvone hut an
authorized person from using the set.
It should he especially applicable to a
set used by a family with children.

Usage: For turning on and off the battery that
lights the filaments of vacuum tubes.

Outstanding features: A hattery switch that
locks in the “off” position.

Maker: Walbert Manufacturing Corp.
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A WELL-INSULATED JACK

Name of sustrument: Bakelite jack.

Description: A jack which is mounted upon a
bakelite shell which serves as the insu-
lation, The contact springs are strong
and should serve as a positive connec-
tion at all times. The connections are
brought out to bmding posts at the rear,

Usage: In a receiving set for mnaking connec-
tion to the headphones or the loud-
speaker.

Outstanding features: Insulated frame. Posi-
tive connections, When properly in-
stalled they are dustproof.

Maker: Consolidated Instrument Co. of -Amer-
1ca, Inec.

SETS IN KIT FORM

Ultradyne kit; Phenix Radio Corp.

Pink-A-Tone ~ Superheterodyne  kit;
Radie Corp.

Superhetevodyne kit; Raven Radio. Inc.

Dti Lure Neutrodyne kit; Harold M.
ne.

Tuned radio-frequency kit; Shamrock Mfg. Co.

Stlver superheterodywe kit; Silver-Marshall. Ine.

Uitradyne kit; Sypher Mfg. Co.

Pinkerton

Schwab,

CRYSTAL DETECTORS

Detector stand; Pacent Electric_Co.
De-Tee-Tone crystal detector; Pyramid Products

Co.
Scm:‘-/i.rcd detectoy; R-U-F Troducts Co.
Rough wonder crystal: R-U-F Products Co.
Roli-o crystal; Roll-o Radie Corp.
Fired detector; Rusomite Products Corlg.
Sensitive cartridge detector; Stafford Radio Co.

.
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Iwmproved contacts,

AUDIO-FREQUENCY TRANSFORMERS

Audioformers; Pacent Elcctric Co.
Audio-freguency transformer; Precise Mfg. Corp.
Pusi-pull transformer; Precise Mfg, Corp.
“Hegehog” andro-frequency transformers; f‘remicr
RElcctric‘:i Co.d_ P
ceeptrad  audio-freguency
Receptor Co
All-American audio-frequency transformer,; Rau-
land Mfg. Co.
Audio-freqiuceney transformer; Reliable Parts Mfy.

transformer; Radio

0.
Aundio-frequency transformer; J. Thomas Rham-.
stine.
Dupler transformer (push-puil); Ruhicon Co.
Audio-frequeney transformer; Rubicon Co.
Giblin audio-frequency  transformer; Standard
Radio and Electric Co.
Audio-frequency transformer; Superior Products
Mifg. Corp.

A GOOD INTERMEDIATE-FREQUENCY
TRANSFORMER

Name of instrument: Radio-frequency ampli-
fving transformer.

Description: A transformer designed for
medium  high  wave radio {frequency
amplification. It works out very satis-
factorily for the intermediate amplifier
in a superheterodyne. The coils them-
selves are contained in a necat bakelite
cover and base, which also carry the
termunals. These terminals are browught
out to soldering lugs.

Usage: In any high wave amplifier at a radio-
frequency. The specified frequency
should he obtained.

Outstanding features: Coils entirely enclosed.
Equipped with soldering lugs. Good
amplification constant.

Alaker: Sampson Electric Co.

Equipped with soldering lugs.

This list of apparatus approved by the Popurar Rapio LasoraTory will

be continued as a part of the WHAT'S NEW IN RADIO APPARATUS
department until ‘all instruments, parts and complete sets' have' been. in- #

v

cluded. The listing is alphabetical by manufacturer's name and: the instali-
ment in this issue goes only to the end of letter S.



CoxpucTteEp BY S. GorpoN TayvLor

“TROUBLE |
SHOOTING”

Every radio receiver requires a careful balancing of all of its paris if the best resulis are to be
obtained. Two reccivers made from evactly the saine design may give widely different results,
owing to variations in the parts used, the skill of the experimenters and the locations of the
receiver. 1his department is conducted for the special beunefit of readers who have built the
radio receivers. described in PopurLar Rapio and who want to profit from the experience of
others in operating them—to learn fhe hitle kinks that get the maximum resulls.

How to Improve the Real “DX” Regenerative Receiver

(This sct was described in Porurar Rabpio
40 for January, 1923, and further data on coils
appeared in the December, 1923 number, pages

36, 516-517.)

2 I *HE original receiver was designed to cover
/0 X A a lower wave band than now used for
& broadcasting. The maximum wavelength was

limited to 300 meters or less.

Z The additional data in the December num-
i L
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Ficure 1: This diagram shows L j
how to connect the coil X for ~
changing the wavelength ?f ]H‘w _ Tg E _ + [
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“TROUBLL

ber showed how 1o rewind the coils to cover
the higher wavelengths. To help those who
do not wish to remove and rewind the coil the
following suggestion is offered: On a 3%-inch
tube wind 40 turns of No. 18 DC copper wire
tapped at the first, second, fifth. tenth, twentieth,
thirtieth and last turns. Connect this coil in the
antenna circuit, as shown in Figure 1. The
coil itself need not be placed in the receiver
cabinet and in any case should be kept at right
angles to the primary and the secondary coils
so that it will not be in inductive relation with
them.

How to Increase the Selectivity

On the higher wavelengths interference is
sometimes caused by high-powered stations lo-
cated close to the receiver. Where such trou-
ble is experienced it may be remedied by re-
moving a few turns from the end of the pri-
mary winding (the end next to the secondary
winding). If necessary, all but five turns may
be removed from this primary winding. This
increases the distance between primary and
secondary and therefore provides looser coup-
ling. To prevent a loss in volume due to this
lesser coupling the tuned loading coil described

SHOOTING” 93
in the foregoing can be used to advantage.

Greater Volume without Distortion

WiiLe the “B” battery voltage specified for
the amplifier of this receiver was 90-135, the
higher voltages cannot usually be used to give
greater volume without losing some of the fine
tonal qualities of the receiver. However, the
use of a “C” battery connected in the grid re-
turn. of the last two tubes, as shown jn the
diagram in Figure 1, will eliminate this trou-
ble. The exact voltage for the “C” battery can
best be determined by experiment. Usually, a
41-volt battery is sufficient for “B” battery
voltages between 90 and 112%.  Over 135
volts should not be applied to the plates of
UV-201-a tubes. Where a voltage as high as
this is used, about 9 volts of “C” battery will
probably be necessary.

When dry-cell tubes are used a “C” battery
can be used to advantage even if the plate
voltage is only 90 volts. A “C” battery is quite
essential with voltages over this figure. It is
not worth while to use higher than 90 volts on
the plates of dry-cell tubes as the increase in
volume is by no means proportionate to the
increase in voltage.

Tuning the Four-circuit Receiver

WHILE the tuning of the Four-circuit
Receiver is so simple that detailed explanation
seems unnecessary, there have been a number
of inquiries for additional data. The follow-
ing is therefore published.

For the first step turn the knob of the
Gridenser, which is connected across the pri-
mary of the first audio transformer. in an anti-
clockwise direction as far as it will go. Then
adjust the Bradely-leak so that the plunger
barely makes contact with the internal ele-
ments, Slight pressure is felt at this point as

the knob is turned, or, if the tubes are turned
on, there will be a rattling sound when the
plunger comes in contact with the disks inside,
The proper setting is usually about a quarter
turn, clockwise, from this point,

Setting the two instruments in this manner
will give maximum regeneration and selectiv-
ity. If there is too much regeneration at
these settings, either or both of the knobs may
be turned a little further in a clockwise direc-
tion, but only after making sure that the over-
regeneration is not due to wrong adjustment
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of the rheostat or potentiometer-in the detector
circuit.

With the two instrumenis adjusted as de-
scribed, turn up the detector rheostat until the
detector filament is quite bright.
point, usually about three-quarters of the way
around on the rheostat, there will be a rush-
ing sound in the phones or loudspeaker. The
filament rheostat is properly adjusted just be-
fore this sound occurs.

In the beginning the potentiometer should
be set with the sliding contact near the center
of the winding, but should be readjusted when
a station is tuned in. ‘The proper setting is
determined by the incoming signal sounds.
Where the signals have the greatest volume
without being “mushy” or distorted the poten-
tiometer is property set.

With the inductance switch set on the fifth
point from the left vou are prepared to tune
in stations. Specific suggestions tor settings of
this switch cannot well be given as this de-
pends on the particular antenna m use in each
individual case. With a large antenna the first
three or four switch points from the left will
he used mostly, while with a shorter antenna
there will be little use of points one, two and
thrce. An average antenna of 150 feet in
]enfth will usually require the use of points
4, 5 and 6 almost exclusively; a comparatively
small antenna, points 5, 6 and 7; a longer
antenna, points 1 to 5. In any case the lower
points of those required by any particular
antenna will bring in the low-wave broad-
casters, while the points to the right are best
for the higher-wave stations.

Rotate the Dials Together

With the switch set on point 5 for a starter,
turn the two dials slowly until a station is
heard. It is understood that in tuning hoth
dials should be rotated together. This is not
ahsolutely essential. In fact the first dial trom
the left may be set at one position; say 50,
‘and left there for all stations. However, the
circuit is so balanced that best results are
obtained Dy turning the dials together.

Then, with the vernier knob of the second
condenser from the left, which tunes the sec-
ondary circuit, tune the station in as loud as

possible. Try other switchpoints too, unti!_the
one is found for the station you want. Next
readjust the filament rheostat and poten-

tiometer to determine hest point.

The fact that this receiver does not squeal
when tuning in a station, if the receiver is
properly adjusted, is often confusing to oper-
ators who are unsed to tuning single-circuit re-
ceivers or most other forms of regenerative
receivers; or receivers which make use of
radio frequency amplification other than the
neutrodyne. If the receiver has a tendency to
squeal it is due either to wrong setting o1 the
leak or Gridenser, too high detector filament
current ( rheostat adjustment), or by having

At a certamn |
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the induciance switch set on too low a point.

There is no need for further instruction
regarding the adjustment of the amplifier. In
the new resistance-coupled amplifier, the oiily
adjustments are .the Bradley-ohms and these
should be screwed up to the point of maximum
volume and clearest tone. Their setting is by
no means critical. In the 5 tube Four-circuit
Receiver described in the January, 1924, issue,
which made use of push-pull amplincation, the
amplifier tube rheostats must be adjusted, of
course. They should be set at the lowest point
which will give the required volume and clarity.
Also the switch lever controlling the resistances
should be adjusted according to the volume
desired,

Adjustment for Unusual Selectivity

In cases where the mew resistance-coupled
Four-circuit Receiver is operated extremely
close to a broadcasting station it may be found
that greater selectivity is desired. This can be
obtained by moving the single-turn coil of bus-
wire (coil A) further to the left. This coil
serves to provide the coupling between the an-
tenna and secondary circuits. By moving it to
the leit it is spaced further from the secondary
coil (coil B) thus providing looser coupling
and greater sclectivity, It may be found that
this move results in slightly reduced volume
but where one is so unfortunate as to he lo-
cated close to powerful broadcasting stations
this is a sacrifice that is worth while, especially
as this receiver has voluine to spare.

While the connections at the ends of the
coil windings may he tight after making, later
the heat of the soldering iron used near the
coil may cause them to loosen up thus result-
ing in loose contacts; or perhaps allowing sol-
dering flux to get in between the ends of the
windings, the hinding post and the soldering
lug. This may result in limited wavelength
range of the receiver, poor selectivity, or gen-
cral incfficiency. Several cases have appeared
lately where such troubles were direcily traced
to this cause.

Liniited TWavelength Range

Occasionally we receive a report that a four-
circuit receiver will not bring in distant stations
operating on the higher wavelengths. The
cause has not yet been ascertained. It has not
been true of any of the receivers tested in the
PortLar Rabpio laboratory, except those with
loose coil connections. However, the difhculty
can be remedied by connecting a small fixed
condenser from the antenna to the ground bind-
ing posts. The size of this condenser will
vary i different cases but it _is usually be-
tween 0001 and .0005 mfd. Where this prac-
tice is resorted to the condenser should he dis-
commected when not actually needed, or in other
words, should be used only when tuning to
the higher wavelengths.

q

The hook-up and epcration of a onc-tube Four-circuit T
tion with a distertionless amplificr will be described in the
tng" Department in the next 1ssiue.

ner in combina-
“Trouble Shoaoi-



BROADCASTS]

CoNDUCTED BY Davip Lay

ITems of general interest that you ought to know; bits of useful information thai
every radio fan ought to know.

Concerts May Be Broadcast
Without Royalty Fee

AMATEURS benefit by a recent decision in the
Federal courts which holds that the transmis-
sion of music played from a copyrighted mmu-
sical score is not a violation of the copyright
law. When an authorized performer plays
before a loudspeaker, Judge Knox, of the
United States District Court holds that the
musician is merely enlarging his audience.
“The performance is one and the saine whether
the ‘listener in’ be at the elbow of the leader
of the orchestra playing the selection, or at a
distance of a thousand iniles,” the judge ruled.

* x %

Radio Catches Viennese Speeders

To overcome the speed mania of Viennese
motorists, the Vienna police department has
installed transmitting and receiving sets in po-
lice automobiles. With these few speedy
police cars, it has proved easy to trap motorists
even when they escape to the outskirts of the

city.
*

21 Stations in One

TxE German giant radio station at Koenigs-
wusterhausen has hecome 21 stations in one.
Recently a 50 K.W. Poulsen arc transmitter
was installed there which now provides this
station with 21 independent transmission units.
What success has been attained with severat of
them operating at one time on different wave-
lengths, of course, has not heen made public.

* * *
Defies the “Censor” for
WNYC, the

Her Candidate
Ax attempt to use station
municipal broadcasting station in New York,
for political propaganda succeceded when a
young woman smger ended her concert with
“three little words.” As is the custom for
many broadcasters, the voung woman con-
cluded her concert with “Now good night and

* %

95

don’t forget to——" but mmstead of inviting her
audience to listen for her next concert. she
said “vote for Davis.” Almost needless to add
she has been stricken from the list of enter-

tainers at the station.

* *

American Captures DX Prize

Tue world's record for amateur radio long
distance two-way communication was captured
frotn a South American operator when W. B.
Magner of San Pedro, Calif.,, made contact
with Frank D. Bell of Waihemo, New Zealand,
a total distance of 6,900 air wiles. The pre-
vious world's record established by Carlos
Braggio of Bernal, Argentina, was 6,400 miles.
Mr. Magner wins the Australian boomerang
offered to the first radio amateur of North
America to establish communication with Aus-
tralasia. K L, Riedman of Long Beach, N. Y.,
operating station 6CGW, wins a pair of green
suspenders as a consolation prize. Mr. Ried-
man exchanged messages with the New
Zealand operator about half an hour after Mr.
Magner made the contact that broke the rec-
ord. All communication was accomplished be-
tween 1220 and 220 A. M.

* * *
The Government Amateur List
Is Published

Fans who want to know who the new and
the old amateurs are may obtain the new
amateur list issued by the Department of Com-
merce by. sending 25 cents in currency to the
Superintendent of Documents, Government
Printing Office, Washmgton D. C.

The Radio Industry Grows Up

ReceNT reports of the Department of Com-
merce show that the infant industry of manu-
facturing radio apparatus has grown into a
$48.000,000 baby. These figures for the year
1923 show that $500,000 was spent for head-
phones, $5,000,000 for loudspeakers, $12,000,000
for tube receiving sets and $500,000 for crystal
sets.
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2,500 Tons of Copper Used in

Radio

Tue Copper and Brass Research Associa-
tion has made a study of the amount of copper
absorbed, so far, in the making of radio sets
and radio apparatus. They estimate the total
as about 5,000,000 pounds. It is expected that
an amount of copper equal to this will be used
each ycar for the next five years at least, pos-
sibly longer. The -probable total number of
radio sets in the country when radio reaches
its maximum is estimated as 15,000,000, which
scems likely to be too low an estimate rather
than an excessive one.

Edwin Levick

NOVEL RADIO INSTALLATION OXN

LIFEBOATS
In order to cnable the survivors of shipwrecks
to  establish  conmmmnication woith  rescuers,

acean liners -are 1ot equipping lifeboats <with
transmitting sets.  This picture was made on
the AotiTaxia.

POPULAR RADIO

Mercury-arc Tube Used as
Amplifier

A NEW type of amplifier for radio use has
been reported to the French Academy of
Science in Paris. It consists of a vacuum
tuhe in which there is maintained a mercury
arc like that of the familiar mercury-arc
rectifier for alternating current. Around a
part of this arc there is a metal sheath that is
connected to the signal to be ampliied. This
sheath serves as the control electrode, analo-
gous to the grid of an ordinary tube. Altera-
tions of the electric charge on this sheath-
clectrode affect the current passing in the
mercury arc. Jt is said that an amplification
of more than a billion times can he obtained
by this tube, but the apparatus has not yet
been applied to telephony and it is not certain
that it can he.

e %

Convicts Use Radio to
Smuggle Dope

Raplo receiving sets have been hanished
from the Eastern State Penitentiary in Penn-
sylvama, as it was found. that the convicts
were utilizing them to receive dot-and-dash
messages that told how narcotics were to he
smuggled into the prison. A visitor who knew
the radio code was asked by one of the con-
victs to adjust his set; when he had the appa-
ratus working, he was surprised to hear a mes-
sage stating that a rubber ball filled with dope
would be tossed over the wall that day. The
guards were notified—and the order that ahol-
ished radio sets followed when the ball that
came over the wall that afternoon was found

to contain dope.
* * *

Do Radio Waves Affect
Pigeons’ Flight?

A Svaxisa experimenter, the chief of the
radio starion at Paterna, reports some curious
observations he has made of the apparent cffect
of radio on the sense of direction of carrier
pigeons. During a transmission. he released sev-
eral of his pigeons and they rose and circled
over the station. Each time that thev passed
directly over the antenna they were observed
to falter in their flight. As soon as thev had
passed over the antenna, they resumed their
steady flight to the pigeon house. This mani-
festation took place, states the experimenter,
no matter what wavelength was used, but when
the radiation was under one hundred watts the
offect on the pigeons was scarcely noticeable.

* * *

Murderer Trapped by Radio

A amax in Liverpool, England, murdered his
mother-in-law and then succeeded in putting to
sea aboard an oil-tanker. A radio message to
the ship caused the captain to arrest the man,
who was turned over to the police immediately
upon landing.
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SPORT NEWS BY RADIO
In Berlin, radio receivers have become a part of the equipment-of ~every well-

appointed club;

in the afternoon the wmembers gather to hear- the latest racing

vesults and other sport ttems, and tn the evening to lear other entertainment.

Scientists Hear That Radio IVz/l
Find Mines

TH At radio methods will come into greater
use in prospecting for unknown beds of min-
erals was the prediction made to the British
Assgciation for the Advancement of Science
by Proiessor Sherwin F. Kelly of the Univer-
sity of Toronto. Afier reviewing the numer-
ous electrical methods that have been em-
ploved, more or less successfully, in geological
work, Professor Kelly described in detail the
processes in° which an audio-frequeicy current
is introduced into the outcrop of a mineral-
bearing vein or rock formation, the mineral
body being then traced uuderground by means
of the strength of the audio-frequency field on
the surface of the ground. The current tends
to follow the more highly conducting lavers

of rock.
* * *

Texas Prison Farms to Have
Radio Sets

Coxvicrs at various prison farms in Texas
shortly. will he given a radio treat if plans
under advisement by welfare and prison-re-
form workers are carried out. Radio sets will
be mstalled. at each of the prison farms and
nightly concerts will be furnished to the con-
victs. A public subscription is heing taken up
and funds raised in this manmer will be used

-so-called “bunk houses,

to jinstall the equipment. There are a dozen
or more_prison farms in eastern Texas and the
several hundred convicts spend their mights in

will be installed.
* * *

A Beetle’s Love Song
Is Broadcast

A FEATURE on the program sent out by a
London broadcasting station recently was the
“love song”’ that a beetle makes when he is
singing to his mate, At the appropriate mo-
ment ir a-lecture on.natural history the beetle
was permitted to broadcast through a special
microphone. - Just .what stimulus. was applied
to.the heetle to .make him perform at the right
moment is not stated in the report.

* * *

Prizes for Efficiency to Radiomen

RADIOMEN in the Argentine navy are stimu-
lated by the award of prizes to operators who
qualify in copying code messages of fifty
words at the rate of 22, 24 and 26 words a
minute. These prizes, however, are withheld
for had conduct and also if the contestant is
not in-good physical condition. - Athletic train-
img 15 required in all radio stations hoth afloat
and ashore wherever there is more than one
operator.

where the radio sets
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Help Check Up Mars!

How many fans heard “spooky” noises be-
tween July 24 and September 247

An attempt is being made ‘to get data about
Mars that was begun more than 2,000 vears ago
when Aristotle made his first obhservations of
the “ruddy” planet. ~The Chairman of the
Mars Check:up - Committee sat . 280 Madison
Avenue, New York;.is'.receiving information
from amateurs’ who kept audibility records be-
tween the dates referred to. 4

The Aerial League of America that initi-
ated this plan believes that information from
“hams” may aid in determining the causes of
the electromagnetic phenomena that was reg-
istered when Mars was close to the earth
recently.

* % %

Accident Victims Identified
| by Radio

Two persons killed in an automobile acci-
dent in Texas were identified through the
medium of station WFAA at Dallas. The
police authorities enlisted the aid of the sta-
tion which broadcast information about the
victims. A casual remark of an amateur to
an acquaintance about such a use of a broad-
casting station led to an identification of the
two persons killed.

Radio H elps".*T_urn Of the Gas

A woMmax of Cleveland went for a moon-
light ride on a Lake Erie.steamer recently and
just after the boat pulled out from the dock
she remembered that she had left the gas burn-
ing under the hot water tank in the cellar. She
sent a radiogram to the Cleveland Fire Depart-
ment and ten minutes later. two firemen’ went
to the Chandler home and turned off the'gas.

X * * * '

Broadcasting Begins in Portugal

PortUGAL is now on the broadcasting map
of Europe through the enterprise of one of her
amateurs, Senior E, Mussche of Lisbon. With
the permission of the aero-service of the army,
Senior Mussche has set up a four-tube trans-

. mitting set which can be heard about 125 miles

away. He expects to increase his power to at-

tain a range of 300 miles.
* % %

Shenandoah’s Radio Compass
Proves Useful

DuRrING the recent flight of the naval air
cruiser Shenandoah, the Erst use of radio com-
pass bearings by an airship was made. While
near New York, the airship encountered heavy
fog, and asked the New York harbor radio
compass stations for her bearings. These bear-
mmgs proved sufficiently accurate,

Fhotopress
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BRINGING THE EAGLE'S SCREAM INTO THE HOME
The British station 2LO recently broadcast the langnage of the wild residents of the
London Zoédlogical Gardens; this picture shozwws how the notes of birds in an aviary
were picked up for transmission with a portable microphone.
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CoxnucTEp BY KENDALL BanNING

Wuar little kink have You discovered for increasing the efficiency of your set? What

helpful bits of radio information have you picked up that will be of use to the other fellow?

PoruvrLar Rapio will pay one cent a word for items for this department, and a monthly

prize of $10.00 in addition for the best contribution. Send your items to Listening In
Editor, PoruLAR RaDp10, 627 West 43rd Streel, New York Cily.

Transmits Seven Hundred Mliles reader located in Fayetteville, New York,
with Ampliﬁer Tube sends along the actual, physical evidence

I . g to support a story is certainly freak-
MATEURS with transmitting sets . DpSPt 4 aigny that 15’ e " dadies
\ _ 2 .~ ish enough to suit anybody. The piece
located in less favorable territory

: . : ) . ~ 7 of wire mentioned in his letter 1s now
for radio will read with envy this lettet : oun B

A 4 resting on the Jiditor’s desk, and the
from an amateur in Rockford, Iowa.

= e 3 3 technical staff states that it knows of no
Think of transmitting 700 miles with : Ve A

. ) mechanical process that will split a
an ordinary amplifier tube and 16 volis

: stranded antenna wire exactly in half
on the plate! It would be unbelievable [ prod o A
if there had never been anything of the Al PRBCUCE the peenijagly pacamg rat

. - surface that appeared on the sample.
kind  done hefore—but read Nr. g Pl ) P

: A , Omne side of the stranded wire appears
Mitchell’s letter: o ,

as if it had been subjected to pressure

“Last March I built a transmitting set, ac- under a stamping machine, so periect is
cording to the instructions given in Mr. Cock- the design Nature has executed. He
adav's article, ‘How to Build an Amateur Wil
Transmitter.” . I did not follow his instruc- :
tions very closely, however, for I only built “I note in the What Readers Ask depart-
a one-tube outfit. I wound my coil with bell et of PoruLar Ramio for July that only
wire., usiig no taps of any kind, and I used & three instances are known in which lightning
low-irequency call buzzer, such as those used  ja5 struck an antenma. I have had an antenna
in school ringing systems. I used a wall board  p ;most of the time since 1912, but I have
panel, no radiation meter and no shellac or  just had my first experience with lightning.
varnish. If!s‘:‘ng” one C-301 amplifier tube, and  The fash struck it directly on the lead-in. The
16 volts of “B” bhattery, I was reported loud  aptenna was of the L type and was fastened
I:)_V 91.)JR, seven hundred lnl]es away. In clos- tO a tree by means of NO. 12 galvanized wire
mg, I wish to thank Mr. Cockaday. and those  \jth two six-inch insulators. The lead-in it-
who helped, for the work that they have done  gelf consisted of two seven-strand wires with

to aid us hams.” | an old-fashioned, 600-volt ground switch and
A T. Mirenenn (9DCK) a ‘water-pipe ground. The charge lcaked over

the msulators enough to melt the galvanized

: : , : wire. The antenna proper was not harmed hut
nghtn.l.ng Pla_}s QUCCI‘ Trick the lead-in was torn up into small pieces and
with Radio Antenna strewn all over the ground. My set is induc-

tively coupled, but ennough current got through
S Q many ta}_es ha:"e been tO]f] ab(_)m somehow to hurn out my detector tube. The
the peculiar effects that hghining amplifier was not connected up at the time.

. } ) 1. The piece of the lead-in which [ enclose shows
can produce that new reports are likely W as it Inokedl the whale leheiii?

to be greeted with suspicion. DBut a A L Wixg

909
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Who Will Pay the Broad-
casters’ Bills?

HE old question “Who Will Pay

for Broadcasting” is evidently des-
tined to he a subject for argument until
it is answered—and answered satisfac-
torily. It seems to be agreed that the
problem will have to be settled on a
sound economic basis; that is why the
following opinion from. Hiram L. Jome
of the Department of Economics of

Denison University of Granville, Ohio,

is of special interest.

The writer has noted with much interest
the article entitled Broadcasting on the “Pay

as You Enter Plan” appearing in the August

number of Porurar Raplo. In this article

e R N,

Frederic W. Dclano.

Gen. Squier proposes in brief that residents in
apartment houses and guests in hotels should
defray the cost of broadcasting. We are all
interested in some practicable way of meeting
this problem; General Squier is an authority
in the field of technical wireless, and, there-
fore, his scheme deserves careful considera-
tion.

But Gencral Squier's proposal seems to the
writer to be weak in the following respects:

It is not compulsory. He provides that
the guests may pay or not as they see fit.
“There will be ne compulsion.”

This would be no improvement over the
present system. Listeners are now perfectly at
liberty to contribute to the broadcasting sta-
tions if they wish. But, out of 150 broadcast-
ing stations which the writer has, and is study-
ing, only two report such contributions. In
on¢ case public-spirited men have made dona-
tions. Several colleges report aid from gradu-
ating classes. A considerable number of the
broadcasting stations report a lack of interest

WHEN THE WORLD COMES TO YOUR DOOR

The athletic young chap in the center is the famous Crigui, the French boxing

champion who was recently scheduled to broadcast a talk from a station in Paris.

But his trainers would not permit him to leave Iis quarters—so the broadcasting
‘ station considerately sent the microphone to him!

L]
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THE POPULAR RADIO PORTABLE RECEIVER ON TOUR

One of the features of this set (described in PoruLar Rapio for July, 1924) is its
peculiar efliciency when in operation in motor cars. The ignition system of the car
has practically no effect on it and the cushioned sockels make it immune to the jars
and bumps that put less well designed and well built geccivers. out of conumnission.

by their audiences, as manifested by the nom-
ber of applause cards and telephone messages
received. Now, what guarantce have we that
the audiences would exhibit a greater liberality
and a sustained “cash down” altruism under
the proposed plan?

The swoggestion i1s {founded, in the

writer's opinion, on the wrong theoretical prin-

ciple. Although ability to pav is the proper
and predominant principle which should be
followed in the determination of the amount
of assessments, ncvertheless, the theorvy of
benefits received should be invoked in justify-
ing any attempt at raising money, whether
compulsory or voluntarv. [ do not helieve it
to be a sound principle to exact money from
the nich and not from the poor; but I do
think that the wealthy should bear the greater
portion of the burden. Why should the
farmer, who may he poor (and occasionally
well-to-do) be exempted from the payment of
his share for the maintenance of hroadcasting
stations?  Why should the city dweller in

residence houses (who may be poor and some-
times rich) not pay his share?> Why ask onlv
dhwvellers i hotels and apartments (and not all
these are wealthy: the writer knows of apart-
ment dwellers who are paying from one-hal?
to three-fourths of their income for rent) to
pay for the privilege of being a part of the
vast unknown and unseen audience that lis-
tens in on the hroadcast programs?

III. Who gets the benefit irom radio? Not
only the hotel guest. He has ample oppor-
tunity to attend lectures and places of enter-
taimnent. He may not feel inclined to spend
the evening in his room or apartment. He
wants to get out and see the town. Not only
the resident in apartments. His place of
abode is usually conveniently located. But
also the much more numerous city and coun-
try pcople often remotely and inconveniently
located who occupy the great American Home.

Let every one contribute, each according to
“his ability. :

—Hiran J_. JonE

‘

ol
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Radio Sets That Earn Money

HOSE of us who have come to

regard radio merely as a source of
entertainment sometimes disregard the
essentially practical features of it—fea-
tures, mdeed, that can be converted .into
dollars and cents. Just what these prac-
tical features mean to the farmer (as
well as to the country merchant who
deals in radio) is pointed out in this
communication from Roxbury, Ohio:

Down in Athens County, Ohio, I recently
found a dealer who successfully sells radio
sets to farmers by showing them how to get
something out of the air besides concerts.

This dealer serves a community where radio
sets were formerly looked upon as instruments
of doubtiul value. To change this opinion was
not easv—but this dealer knew farmers. He
knew they enjoved music, lectures, and other
material which was being broadcast; he also
knew that before investing hard-earned cash,
the farmer must be shown a method whereby
he could profit in dollars and cents from his
investment, So he began to feach his patrons
the practical side,

To accomplish this, he first staged a series
of “radio parties.” But, soon finding that he
was not reaching the right audience, he put a
little advertisement in the county newspaper

T

POPULAR RADIO

at a cost of §1.86, and worded his copy thusly :
YOU ARE INVITED

to Hhitman’s store
coery night this week
between the howrs of
cight and ten.

AND ON SATURDAY NIGHT

if xou tcere not benefited

by swehat you heard—call at

the door, and receive 30 cents for
every hour vou spent there.

“After the first evening,” the dealer stated,
“I'saw that I had taken a step in the right di-
rection. A short time later, a farmer declared
that a market tip had netted him $16.00 on a
livestock deal. Another had widened his but-
ter and egg market through the list of quota-
tions. given out by my radio set, and several
were getting good results from the lectures and
farm hints which came in from the big stations.
To each patron I explained how this infor-
mation could be had at any time merely by
mstalling a receiving set ip his home and how
it could be systematized to suit any farm re-
quirements. Before the month was gone I had
made sales to thirty percent of my audience.

“My service plan didn’t stop there” the
dealer continned. ““I taught my patrons how to
use their sets in getting farm information. I
furnished a list of statious that send out agri-
cultural news and explained hLow they might
keep charts of quotations, thereby having a
marketing service equal to the large news-
papers.

—I. R. CozzeNns

AN OLD-TIMER SELLS RADIO ON TRIAL

A. H. Cain of Roodhouse, Illinois, installs radio receiving sets on trial in his neigh-

bor’s homes and finds there is usually a check waiting on his next visit.

Cain ts

cxamining his rcmote controlled amateur spark transmitter,
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Watch Out for Poor Socket
Contacts

INTERMITTENT sizzling and crackling
noises in a loudspeaker, which often
sound like static, are frequently due to
poor contact between the prougs on the
bottom of the tube and the springs in the
socket. A remedy for this condition is to
remove the tube and clean the ends of the
prongs with sandpaper or a very fine file.
This trouble is more often found with
one-ampere detector tubes than with the
amplifier tubes that consume but one-
quarter of an ampere mainly hecause the
efect of a slight increase in the resist-
ance of the circuit 1s more pronounced
with a large flow of current.

Gassing May Not Mean
Full Charge

THE only really reliable way to tell
when a storage battery is fully charged is
to test the specific gravity with an instru-
ment known as a hvdrometer. It is true
that a battery gives off gas when it is
fullv charged, but unless the charging
rate is quite low, the gassing starts con-
siderably before the hattery has reached
its full capacity.

Keep the “B” Battery Clean

Ofrrex “B” batteries are placed in a
corner without covering of any kind.
Dust settles on them—and when the
weather is damp the dust soaks up mois-

“results will be better .anyway.

By ALBErRT G. Craic

ture and current leaks slowly across the
damp dust from terminal to terminal, It
is desirable to keep bhatteries in a dust-
proof place. If this is not possible, the
next best thing is to keep the tops of the
batteries clean.

Electric Lines May Be
Dangerous

NEVER erect an antenna so thatr it
crosses over or under a power line.
Either the antenna may fall or the power
line may fall and cause danger to the
operator of the set that is connected
to the antenna. ~

Keep the antenna as far awayv as
possible from anyv other wires. The
Power
lines in close proximity to an antenna
cause a shadowing effect or an ahsorp-
tion effect and sometimes both.

Corroded Anteﬁna Wire
Causes Weak Signals

IF your antenna has been up for a
vear or more the chances are that the
surface of the antenna wire has hecome
corroded due to the action of the weather.
Radio frequency currents travel on the
surface of the wire and oiten the weak-
ening signals carried hy them is due to
this corrosion. This trouble is particu-
larly prevalent in large cities where the
atmosphere is contaminated with sulphur
fumes and other chemicals from manu-
facturing plants.

103
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Enameled wire is excellent for an-
tennas as the enamel protects the surface
of the copper from the gases and other
corrosive elements in the atmosphere.

Low-loss Coils Should Be
Placed Correctly

THE object of winding coils in the
basket or open form is to reduce the
high-frequency losses. But all. the ad-
vantages that may be gained by this kind
of winding are nullified if the coil is
placed in the receiver close to the plates
of the condenser or other metal ohject.
The losses in the coil under such condi-
tions may be far greater than would
occur in an ordinary coil that was prop-
erly placed.

Make the Antenna and Lead-in
of One Piece

It is often difficult to solder the end of
the lead-in wire to the antenna; and a
poor joint at this point means weak sig-
nals. When a new antenna wire and the
lead-in are first twisted together, the con-
tact will undoubtedly be good, hut expo-
sure to the weather will soon corrode the
joint. If you find it inconvenient to make
a properly soldered joint at this point it
1s desirable to make the antenna and lead-
in one piecce.

The Receiver May Not
Be to Blame

Broap tuning is not always the fault
of the receiving set. An antenna thrt is
too long will cause almost any set tr tune

which works best with a long antemnra.
It is often possible to tune distant statiows
clearly when the locals are transmitting,
by the use of a short antenna. A long
antenna usually brings in local stations
so broadly that distant stations cannot be
heard.

POPULAR RADIO

Where High Resistance Is
Unimportant

Rapio fans often hesitate about run-
ning a wire from their receiving set to a
loudspeaker in another part of a house,
because they fear that the extra resist-
ance of the wire culs down the strength
of the signals. Actually, however, there
is already so much resistance in the loud-
speaker circuit that even several hundred
ohms of added resistance will have little
effect on reproduction.

Smooth Turning Dials Aid
Close Tuning

NorHING 1s more aggravating, when
you are tuning in a distant station, than
dials which stick and turn in jumps. This
difficulty may be due to the construction
of the condenser itself, but often the
cause may be found in a shaft that is
binding on the edge of the hole in the
panel. If this is the trouble, it can be
remedied by taking the condenser off the
panel and filling out the hole slightly.

When the “C” Battery Is
Not Needed

Ir your “B” battery voltage does not
exceed 6712 volts, the use of a “C” bat-
tery does not add to the volume or clear-
ness of the loudspeaker provided the
filament connection of the secondary cir-
cuit of vour amplifying transformers is
made to the proper point in the circuit.
The rheostats should be in the negative
leads to the tubes and the transformer
connected between the negative pole of
the “A” batterv and the rheostat.

Use the Best Quality of Solder

Goop solder is made of equal parts of
tin ‘and lead. As lead is much cheaper
than tin, there is solder on the market
that contains very little tin. Poor qual-
ity solder is difficult to work with. For
instance, it will not flow readily into
joints.



CoNDUCTED BY RicHarD LorD

A limited number of questions of general scientific interest will be answered cach
wmontl in this department. Readers are invited to send in questions that have pussled
them—but the selection of questions for answer cannot be guaranteed nor can ques-
Lions outside the radio field be answered by mail.

Is it any easier to send radio waves
between lwo stations in one direction
than 1t 15 in the reverse direction?

Tuere is no evidence indicating any differ-
cnce so far as the path through the cther is
concerned. The ether is not believed to offer
any resistance to the waves or to discriminate
in any way bhetween waves going in different
directions.

What is the principle of tie electro-
static telephone recciver?

[~ the ordinary telephone receiver the forces
that cause the diaphragm to vibrate arc mag-
netic. They come from the magnets i the
telephone, these magnets being affected by the
-currents that flow through the windings that
surround the magnet poles. The clectrostatic
telephone substitutes eclectrostatic forces for
these magnetic ones. The diaphragm is one
plate of a condenser. When the charge on this
condenser is increasedt (in correspondence with
electric impulses that come in over the wires)
the two condenser plates attract each other.
This bends “the diaphragm inward. When the
charge is decreased again the diaphragm
springs hack. This produces the vibration that
makes the sound.

What is the picso-clectric effect?

Tuis is the name given hy scientists to the
property of some crystals hy which they de-
velop an electric charge if they are twisted or
squeezed. | “Piezo” means to press. The
famous “talking crystals” of Rochelle salt de-
seribed in Porurar Ranio for September, 1922,
work on this principle. So does the pressnre

10

gauge used to measure the pressures in the
explosion chambers of hig guns. Although the
piezo-clectric effect has been known to scien-
tists for over 40 vears, no satisfactory theory
for it has ever heen formulated.

Where can T find data about the differ-
ent sizes of wire that are sofe for dif-
ferent amounts of clectric currvent?

Tuk following table is that given in the Na-
tional Electric Code for rubber-covered insu-
lated wire. Bare wire will carry still more
current than this without damage, although the
wire may get hot. But if you stick to this
table vou will be safc under all ordinary con-
ditions,

Number 6 wi'rc ............ 50 amperes
“ T abl ke B 35 jr
S ) J(1 IS A p——— 25 =
- 12, B arsssnsmagry 20 =
- [)C A S BN 15 ¢
" 16 & . Simmeevee. 6 4
. 18 ™ gicigmassted 3 v

Wire smaller than number 18 should not be
used where there is any possibility of its carry-
ing more than a fraction of an amperc of
current.

Why is a soldcring flux or acid neces-
sary when soldering two wires together?

Tue flux or acid merely cleans off the two
wires so that there is an ahsolutely clean sur-
face for the solder to stick to. All metal
wires, even if they scem to he quite clean and
bright, really are covered with a thin film of
tarnish derived from the chemical action of
the air. The flux removes this.

-
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Is there such a thing as an maudible
sound?

Yrs. Ordinary sounds differ from each other
i pitch, which means frequency. ~ A shrill
sound, like that made by a piccolo or a cricket
has a very high frequency. A low, deep sound,
like that of a fog horn, has a low frequency.
Vibrations can he produced which have so high
a frequency or so low a frequency that they
cannot be heard at all by the human car. Sce
the article on wavelengths and kilocycles in
Porviar Ramo ior November, 1923

The books say that you can cut a sheet
of glass with shears if vou hold it under
water, but I have not been able to do it
What is wrong?

W fcar it is the books that are wrong, not
vou. We, too, have tried to follow this familiar
direction many times, always with disastrous
results, The only way to cut glass successintly,
so0 far as t¢c know, 15 with a glass cutter or a
diamond,

What is the difference betsoecn an am-
meley and a yalvanowmeter?

Turxe really is no difference. Both of thew
measure current and while there are severad
different varieties of ecach they all work on
the same set of scientific principles.  Usually,
the name galvanonmeter is applied only to in-
struments that measure small currents and the
name ammeter mainly to ones that measure
relatively large currents. but this distinction is
frequently disregarded.

W hat is the kinetic theory of gases so
mach referred to in the theory of wacinn
tiubes?

A cas is supposed to he composed, really, of
a vust number of separate particles. the mole-
cules, which fill the space occupied by the gas.
These particles are supposed to be flying about
violently all the time like the bees in a fiying
swarm. They continualty hit against cach other
and against the walls of a bulb or anything else
that contains the gas. This hitting of the
particles against the wall is what produces pas
pressures.  The laws that govern the behavior
of a cloud of was particles moving abont among
ciach other in this way have been worked out
mathematically and these laws are what con-
stitute the theorvy about which vou inguire.
“Kinetic’” means simply “moving.” The theory
is really “the theory of moving gas particles.”
Tt is usefnt in the theory of vacuum tubes be-
cause all such tubes, even the most perfectly
cevacuated ones. contain a few gas particles and
these riove ahout in accordance with the kinetic
theory,

POI'GLAR RADIO

How can onc tell the difference be-
tiveen the primary and the secondary of
a transformer?

I the transformer is a “step-up” one, that
is, one used for tncreasing the voltage, the pri-
mary is the coil with the fewer turns of wire,
the secondary, has the more turns. For a step-
down transfornter this rule is reversed. Most
transformers can be used, of course, either
way. If vou put current into the few-turn
coil you get out a higher voltage from' the
other coil. 1i the current enters the manyv-
turn coil vou get a lower voltage from the
few-turn one.

Do the lumanows paint compositions,
some of which have the word “radio” as
an clement of their names, operate bv
means of radio waves?

No. The better varieties of these paints con-

tain a little radium, which is where the ‘radio”
comes from in their names,

Why are bakelite, hard vubber and such
materials better for vadio panels than
plain wood?

Tne main reason is that most kinds of
wood, unless they have been very carefully
treated with chemicals, will always take up a
little water from the air. This water makes
the wood 1o some extent a conductor of elec-
tricity and causes sonte loss of -the very fecble
high-frequency curretts upon which the proper
operation of the radio set depends.

How can I make hard vubber ont of
ordiary soft rubber?

You cannot, at least as a practical matter.
The natural rubber, as it is obtained from the
sap of the rubber tree, is a gummy, sticky sub-
stance of no use whatsocver. The various kinds
of commercial rubber are made {from it by
complicated processes which can be carried out
only by experts in a well-equipped factory.
Two things are involved: the change of the
internil physical structure of the rubher itself,
and the addition to it of varying amounts of
sulphur. This is what is called “vulcanization.”
Unless vour are a ntbher expert you had better
buy the kind of rubber vou want and nnt try
to malke it for yourself.

What is a cadminm cell?

Tu1s is a special kind of electric hattery, the
active clement of which is a plece of metallic
cadmium, which is one of the chemical ele-
ments and mmch resembles zinc in its general
properties. An electric battery made with a
cadmium pole happens to have a very con-

-stant voltage and it is used.. therefore, as a

convenient standard of electromotive force for
laboratory measurements.
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i CELORON

BAKELITE RADIO PANEL
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DIAMOND STATE FIBRE COMPANY
L BRIDCFPORT Nesr PNI-HM PENNSYLVANIA. U. & A
. MAKERS OF

CeroroN~ Diamond-Fibre ;'VULCAWOOD
Offers in Principal Ciriew

1M CARADA. DIAMTND FTATE FIBAE COMEANT. O" CANADA LTD. 'Iolunrq. Al
q (M P ot Pt e UL &

How to Work snd Finsh
Celoron Bakelite, Proels

RAW folt shor layour of
the holes 1o by deilled on
u sheet of berwy popes, owl
exary ehs of ponel. Trsmifee
cemiery of hotes 1hivugh the
parar o che Cooron
. withe polnied Wetromens,

The, deflting con be done
with 3 ca ner's brace or 5
breas drill, but

m'l. To wweid chipping on
comp pandd @ 5 board
wark broch ertee-sink

stsndsrd machine tape

U o dull or mag finkh is dan
wirad ruct down the pend with
-anuhndplﬂ.ﬂunnd-
pepar showl Irupo«l

wonden black

sround &
d'- rubbiag s} done In m-
directhon, mot = el reukar

Wips off the puael with an
wthed choth,

As popular as radio itself

S more and more radio novices become sea-
soned fans, the popularity of Celoron Panels
multiplies.

Today Celoron is the accepted standard for
radio panels. Sets of many foremost makes are
equipped with Celoron bakelite panels and parts.

Celoron does no chip or crack. It does not
soften, warp or buckle. It is infusible and will
stand up under atmospheric changes.

Look for Celoron Panels where you buy your
radio supplies. Insist on Celoron insulation in
the parts you buy.

Celoron is also made into tubing which has
all of the insulating qualities of sheet Celoron.
It is used extensively by manufacturers of the
best radio instruments. It is made in all sizes.

Cﬂ oroN
C l.mRoN
Crrow, !h
' 9&‘.':.‘.&97}’

Give this Celoron
sales-starter a chance
on your counter and
watch your panelsales
mount.

Whercver chimneys smoke and wheels turn, there are countless elec-
trical and mechanical uses for Celoron and Diamond Fibre.

DiAMOND STATE FIBRE COMPANY

Bridgeport, Pa., and Chicago, Ill.

The oldest and largest manufacturer of vulcanized hard fibre and

laminated bakelite materials in the world.

L]

All apparatus aduvertised in this magazine has been tesled and approved by POrut.ar RADIO LABORATORY
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This ——>

Which would

“WITHOUT ACCESSORIES™

Rudio instrument Loud speaker Ground clamp
Autenna wire Windowlead in Antenna spring
Connection wires Mecchanic'stabor Hammer

Clips Storagc battcry Nails
Lightning arrester  “B* battcries Screws
Insulators Tubes Staples

Separatc price for cach of thesc items, plus your time.

it |
L
k i

What “complete self-contained”

T is the best of fun, we admit, to hook up a

radio set,tostring yourantennafromtreeto
house, to connect your ground wire-—at least
it is fun if you are mechanically minded.

If, however, you want principally to use a
radio set, there are two things of primary
importance—first, that its tone and quality
shall be absolutely pure, non-metallic and
accurate; secondly, that it shall be as little

fuss and bother to you as is humanly pos-
sible. This means De Forest D-12 Radio-
phone—the leader in the field—bearing
the imprint of Dr. Lece De Forest, the man
whose great invention paved the way to
radio broadcasting.

As to tone—it is impossible to describe
the clean and natural quality which this
instrument gives. You simply must hear it

DE FOREST RADIOPHONE

REG. U. 8. PAT. OFF.

REG. 11, 5. PAT. OI'F.

All apparatus advertised in this magaszine has been tested and approved by PorPULAR RADIO LARORATORY
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- you choose?

e

DE FOREST D-12 RADIOPHONE

Complete in one unit. with everything necessarvy to use it
immediately — all at the one initial cost, .
Prices according to cabinet finish and batteries.

With dry batteries

In Fabrikoidcabinet . . - « » » « $161.20
In Mahoganycabinet . . . .« + .« . 176.20
With storage barteries
In Fabrikoid cabinetr . . .+ .+ . . . $180.00
In Mahogany cabinet . .+ + « + + 195.00

' -

|

- TR

means as in De Forest

and judge for yourself. And as for con-

venience, remember these important things:
it is self-contained and complete in one

unit—usable within five minutes after it
enters your home— easily movable from
room to room because it does not need to
be attached to either antenna or ground.

When you find the De Forest agent in

your vicinity you find a man who knows

€ OF this

AR - ST

2 EM =h 4
1

]

|

radio—a man who has given us his word
that he will sce that every instrument he
sells is thoroughly inspected and properly
serviced after the sale.

Avail yourself of his help. He desires, as

we do, that you should get the fullest enjoy-
ment and satisfaction from your instrument.

DE FOREST RADIO COMPANY, JERSEY CITY, N. J.
Also makcrs of De Forest Tubes, The “Magic Lamp” of Radio

DeE FOREST RADIOPHONE

REG, U, 8. PAT_OFF,

REG, U, S, 'AT, OFF,

All apparatus advertised in this magasine has been lested and approved by POPULAR RADIO LABORATORY
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Haynes-Griffin

250 W. 49th St., MAIL ORDER DEPARTMENT 111 So. Clark St.,
New York Chicago

. Use Haynes-Griffin
JMATCHED TRANSFORMERS
in your new ‘‘Super”

The Haynes-Griffin Method of Laboratory Testing and Match-

. ing transformers assures you of “super” results right from the
start. It does away completely with the most common and
bothersome source of trouble in the super-heterodyne—un-
matched or improperly matched transformers.

Every Haynes-Griffin Transformer is tested after manufacture

A. ). HAYNES and its peak of resonant frequency ascer_tained. T'hen the trans-
Assoclate, Institute of formers_ are matched in sets of four which show identicel char-
iy Dasneers, Josignce acteristics. There’s no guess or doubt aboutit—actual laboratory
of Haynes-Griffin Interme- - tests with accurate meters is positive proof that every set of
2:‘1&;;&%‘:":93&&3?;?:&‘ 5 Haynes-Griffin Transformers will work at maximum efficiency.
the super-heterodyne The Haynes Laboratory test insures the highest degree of am-

Plenty of the Following New and  plification, selectivity, sensitivity, and tone quality.
“Hard-to-get” Apparatus in Stock

for Immediate Delivery Every Transtormer Is
General Instrument .00 Iso- Iwi al]
lantite Condenser.............. $6.00 lnleldl.l y Te'ted
General Instrument.0005 Iso-

lantite Condenser...... S— 5.50
Precision Autodyne Coupler 3.50

Daven .25 Resistance.........., S0 1

.005 Daven Resistance ........ .50 Haynes-Griffin Trans-
.5 Daven Resistance............ 50 formers are meter-test-
5 meg Daven Resistance...... 50 ed and matched under

the supervision of A. J,
Haynes,

.006 N, Y. Coil Condenser..... g5
.0005G. N. Y. Coil Condenser .45
.0001 N. Y. Coil Condenser.., .35
Federal No. 16 Socket......... 1.20
Benjamin Standard Socket... 1,00
Set of 4 Matched Haynes-
Griffin Intermediate Trans.

fOTMersS.......coovvvvieniieinnnns 20.00
Amplex .0005 Gridenser. . . ... ... .25 After being tested, every set of
P;:gx ,I‘n:ul‘;to?n Smose L 45 Haynes-Griffin Intermediate
A beort: s b A t """ 1'50 Wave Transformers is packed in
A::scg gofh‘;. ?l?:;i';tl‘ome Chelto b ;l scalchc%tonGcontaining tt‘hq:
sce < ohm Nheostatl.......... . aynes-Griffin uarantee that
Electric Soldering Iron. . ........ 1.25 each transformer has been tested,
Pacent D.C. Jack. . ........... .60 foundelectrically and mechanical-
PacentS. C. Jack. ... .......... .50 lyl I;icr{‘ect and carefully matched
. : with the other three. Set consists
aibEat F:;a;;ent Switch.u.. . oas gg of one Input and three Inter-Stage
g°l;$°t°5 e A TR g Transformers. Price, set of four $20,

uopLler uar = o R e T d

Eyrex ISocket s o cm o8 b b6 ossadmsas

gg::: g,;:?:aﬁ?uf‘:f uple_r_' 1‘32 Dealers: For infprmation on Haynes-Griffin Products
Cutler-Hammer Sockct - . :90 and name of distributor nearest you write to Tested
Naald 4 in. dial .. .............. .75 Radio Products, Inc., 244 W. 60th St., New York City.
Hard Rubber Strip 1x10 in.

Special 7x 24 cabinet.. " 1045 HAYNES.GRIFFIN RADIO SERVICE, Inc.
Korach Tuned Loop. .. ... ...... 16.50 250 W. 49th St., New York City 111 So. Clark St., Chicago

Al apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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Haynes-Griffin

RADIO SERVICE, Inc. 41 West 43rd St., N. Y. City

MAIL ORDER DEPARTMENT 111 So. Clark St.,
Chicago

Special Service to Builders
of Cockaday Circuits

Within three days after the announcement of a new Cockaday Circuit
Haynes-Griffin has a complete stock of the exact parts specified by Mr.
Cockaday. The instant a new Cockaday Receiver is made public our buyers
in Chicago and New York secure large supplies of apparatus so that our
customers can secure the first of the new and “hard-to-get” parts.

Haynes-Griffin will not make any substitutions. You will receive exactly
the identical material specified by Mr. Cockaday for the circuit you wish
to build. Inferior apparatus invariably results in loss of efficiency and
often in hours of fruitless trouble shooting.

PARTS FOR THE COCKADAY 4-CIRCUIT TUNER
With Resistance Coupled Amplifier

Precxslon" Cockaday Coil...........ooiviiiiiiiiiinnen $5.50
“Cardwell” Variable Condenser (0005 mfd.)........ 5.00
Cardwell" Variable Condenser {00035 mfd. i 475

250 W. 49th St.,
New York

Improved Single Circuit Jack
.lmproved Filament battery switch
Prec:sc AudloFrequencyTrdnsinrmcan 285-A

Accuratune" Micrometer control dials
Ncw York” Micw .7ixed Condenser (.00025 mfd.)
“"New York" Mica Fixed Condensers (005 mfd.)

35

Elcctrad“CcruﬁedGrid Leaks Jimegohm.each
“Electrad” Certified Grid-Lueak mountings.. cach

Amplex Grld denser
“Bradlevleak™

L1}

.Bradleyohms” No. 25
tubes

t er-rheostat

1
1
1
2
1
9
1
1
3
5
1
4
a

Improved Double Circuit Jacks..

‘Benjamin’ Cle-ra-tone Sockets for U. V. 20: A
‘Amsco” Dubl-wundr Combination potentiome-

"Amperites” No. I-A with mountings...

Switch Points
Stops ......0 ;
1.25 Switch Lever “Amsc
1.85 7 x 24 x 3/16” Grade “A" Hurd Rubber Panel
2.00 (Drilled)
Sub-Base 93§ x 2234
7 x 24 Solid Mahogany Cabinets........cccccoveevinnennnn
Binding Post Strip 7 x 1 x 134 x ¥............
2.00 Binding POoStS......ccocervvier iiiiiiiciiiirireeescevevees each
_each 1.10 Bus Bur, lugs, solder and screws
..each 100

60

D D G CA) e e et

.each 100

A genuine complete set of official blue prints with full construction and operating descriptions, as
published by Popular Radio, sent post-paid upon receipt of $1.10.

FREE! Each Month.

Here's What Appeared
in the November Issue

A New Threc-Stage Power Am-
plifier

How to Build Your Own B Battery
Eliminator

A Frank Discussion of the Newcst
Development in Loud Speakers

A New Tube Matching Device,
Designed by Mr. Haynes

A Super-Heterodyne That Any
Radio Fan Can Build

Detailed Description of New Parts
and Accessories

A One-Stage Resistance Coupled
Amplifier

And Many Other Features

Live News of All
The Latest Radio Developments

“Radio Dispatch” gives you just the information you have 4

been looking for. Where to buy the products you see adver-
tised—how much they cost --and how to get them as quickly » ’
as if you lived next door to a big radio store. 7

“Radio Dispatch” is edited personally by A. J.Haynes
10 keep you informed of every new radio develop-
ment. It is his personal message to his friends

who depend upcn him to tell them “What's ,/ ZSSE,R‘XICE’J?'
New in Radio?” 7/ Now Yok Cit

111 South Clark St.
Chicago, 1L

PR.1

7 HAYNES.

“Radio Dispatch” is sent absolutely free ¢
toanyone interested in radio. No sub-
scription, no obligation of any kind.

j Please put me on_vour mail.
Mailthe coupon toourneareststore.

ing list for “Radio Dispatch.”

HAYNES-GRIFFIN RADIO SERVICE, Inc.

250 West 49th St., New York

111 So. Clark St., Chicago 7
P

All apparatus advertised tn this magasine has heen tesied and approved hy PoruLar Rapio LARORATORY
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RHEOSTATS
POTENTIOMETERS 474

LOW LOSS CONDENSERS

§ R R

Amsco quality radio parts—the standard of excellence,
by which all other parts are judged. Used by many of
the leading set manufacturers.

AMSCO RHEOSTATS: Assure perfect filament control thereby

assuring longer tube life,

AMSCO POTENTIOMETERS: For plate voltage control on re-
ceiving tubes. Essential when sensitive tuning is required.
Genuine ‘Ba.gdi!e Bases and Dials used exclusively on Rheostals and Polentiomelers

AMSCO Low L0SS CONDENSERS: Laboratory instruments
designed for perfection in set building. Really low loss.

Ask your dealer or write for interesting literature
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MELCO SUPREME—the “Open Sesame’’ that reveals the
priceless treasures of the air! Melco reception is to the ear, like

- a great masterly-cut gem to theeye. Clear, Flawless, Supreme.

Ready for Distribution January Ist, 1925

MELCO SUPREME RECEIVER

TUNED RADIO FREQUENCY

Write for interesting literature

SCO PRODUCTS INC. BROOME & LAFAYETTE STREETS,N.Y.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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CONTRACTOR TO BRITIBH, FRENCH AND (TALIAN GGYERNMENTS

C/ TELLGAALS"ELAADIOENG, WEETCENT, LOKOON"
« z ’ CABLES: "RLAADIORNG, LONDONT

WESTEANK UNION COOR.
e, BT, SO0, EndinaTan.

(T Do Lo L LT O TELEPHONE: ARGENT 1807,
ML AN ET MLRC. RNGINAERE.
q AR ELETY. (TR Lank,

RADIO ENGINEER,

—_— CraveEn HouseE,
OEOIONI_R A MANUFACTURER

OF ALl XINDS OF KINGGWAY,
WIRELESRE PFLANT
AND COMTHACTOR POR LonpDON W C.2.
COMPLETE INSTALLATION®
BPECHALNT i ALL 8ITRS OF
L EN ARC G TJORS
FOUCkEg S October 20th, 1924.

LORDON & PARIS.

Generel Instrument Corp.
4235 Broome Street,
New York, New York. U. S. A.

Dear Sirs:

By first post.and withount
delay, please ship me six {6) Vari-
eble Mr Condensers type 56D 500
mmf{ds maximum capacity, insulated -
with Isolantite and by the same post
six (6) Varisble Air Condensers type
51D 500 mmfde maximum capacity, in-
sulated with Pyrex. ’

It may be of interest to
you to know that we have no conden-
ser on this side to equal yours in
the metter of phase sngle differ-
epce. As a meztter of fact, in all
my meny years of radio experience,

I have never had an opportunity before
to experiment with & Variable Conden-
ser having a phase angle difference
of a little over three (3) seconds.

« I am using your conden-
sers ln 8 very small set, and can
hear your Americen Stations nightly
very clearly amd without difficulty.

Yours aincerely,

CPE/GG %Q., .

All apparatus advertised in this magazine has been lested and approved by POPULAR Ranto LABORATORY
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From Oversea

NOLOSS

TRADE MARK

TYPE 51
PYREX INSULATION

&
. iy ur.-'-u?i-;u- | =
- Cfllm:'ﬂ‘l;“. o WK

le & ~a

NOLOSS

TRADE MARK

TYPE 56

ISOLANTITE INSULATION

N

THE unapproached quality

of General Instrument
NOLOSS, Pyrex and Isolan-
tite Condensers, is acknowl-
edged.

The phase angle difference
(measured at 1500 kilocycles)
of 3.6 and the power factor
of .00175 percent is the result
of engineering skill that com-
mands recognition.

NOLOSS Condensers have
proved their electrical su-
premacy, their mechanical su-
periority. They are ruggedly
built with jealous watchful-
ness to permanently with-
stand wear and tear—a vital
condition in obtaining oves-
sea results.

(memeral
e trumnennd
Gorporaliom

Manufacturers of Laboratory Equipment

423 BROOME STREET

NEW YORK, U.S.A..

NN 7

I sl
~N

——

G

All apparatus advertised in this magazine has been tesied and approved by POPULAR RaADIO LABORATORY



18 The Best in Rudiv Equipmeni

The By-Pass Condenser

OU will get the pro-

gram clearer if you in-
stall a Dubilier large capac-
ity By-Pass Condenser in
your radio set. Just locate
it as the diagram indicates.
Theresult is that the minute
fluctuations of the “B” bat-
tery are smoothed out into
a steady, even flow of cur-
rent, devoid of all noises.

The result is astonishing !
Signal strength is increased
—tones purer—volume
smoother. The whole pro-
gram comes in far truer and
pleasanter than ever before.

e 00 e This By-Pass Condenser in

@ quality of material and

Exlcmul_comwctious made by WorkmanShip measures up
connecting condenser across .

the "B battery terminals. to that hlgh Standard for

which all Dubilier radio de-

vices are famous.

ONDENSER AND RADIO CORPORATION

All apparatus advertised in this magazine has been lested and approved by Portmar RADIO LABORATORY
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Radiola Loudspeaker

Type UZ-1325

I

] §

Time was when people were so impressed with
the wonder of radio, and so entertained by the
fun that came over, that they actually didn't
mind the bluster of a noisy horn. But most of
us aren’t like that now. We want music that is
music—we want speech that is really human
speech —unclouded by horn sounds. And we
can have it now—with a Radiola Loudspeaker.

ey e

You cannot blame every extraneous sound on
the loudspeaker. But if your set is working per-
fectly, all it needs, to give you clear, faithful, un-
distorted reproduction, is a Radiola Loudspeaker.
Hear one today, and if you really want to judge
the difference, ask to hear it in competition with

others.

i v £
R S NTRNRIL v i s e WS S,

Thissymbol is your
of quality protection

RADIO CORPORATION
OF AMERICA

Sales Offices:
233 Broadway, New York
10 So. La Salle St., Chicago, 1ll.
28 Geary St., San Francisco, Cal.

All apparatus advertised in this magazine has been tested and approved by PorULAR Ranio LABORATORY
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“Complete
Radio Enjoyment

'I[‘HERE is a delightful surprise in store for
you—an added fascination in radio—
when you take home an AtwaTer KenT
Loud Speaker.

Your radio receiver provides a new and
always interesting form of entertainment—
but you will find that the last full measure
of radio enjoyment comes with the use of an
ATtwaTeEr KENnT Loud Speaker. It re.creates
each broadcast into rich ‘and natural tones
and in ample volume thus making your radio
the generous family entertainer you want it
to be.

Pure in tone, the ATwaTer KenT Loud
Speaker has no peer in the reproduction of
broadcasts. 1ts design, correct in every detail,
is the resulc of skilled enginecring research.
Its quality, characteristic of all ATwaTer
Kent ptoducts, is the reward of work well
done plus the finest materials that money
can buy. Your dealer has three models.
Take one home today.

ATWATER KENT MANUFACTURING COMPANY
1712 Wissahickon Ave., Philadelphia, Ma.

Bring Out the Best
from Any Set

e, N TN
Pacific' Coast pri Iy AL AN
s e 2 B e LN

LTINS T RN T AT DTN AL TN VATV L MV L O

— ——

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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A Full-Floating
Automobile Axle

Notice the two bearings for
the wheel. The axle shaft only
turns the wheel and carries ne load.

— —
STATOR

e Londenser

with the full floating axle

The striking feature of the Bradleydenser is the rigid double
bearing. based on the principle of the “$ull-floating” automo-
bile axle, that eliminates the usual outer pivot-bearing or the
rotor shaft, and still provides a non-sagging support that in-
sures perlect alignment of the rotor plates. '

The rotor plates, soldered on a long, hollow tube extending
from {7] to (8], revolve on a hollow steel stem provided with
two bearings [4] and {5]. The alignment and support of the
rotor is independent of the condenser shalt {1}, as shown by
the first photograph at the left. The shaft {1} merely turns the
rotor. It slips through the hollow steel stem and its threaded
end {3} is secured to the rotor at {8] with the nut {9] as shown
in the second photograph. The spring {6} prevents end-play.

This design, combined with the use of soldered brass plates,
results in a rugged. long-life condenser of extremely high eff-
ciency. For superior service, use the Bradleydenser.

Electric Controlling Apparatus,

General Office and Factory: 276 Greenfield Ave., Milwaukee, Wis.

Bradleydenser

PERFECT VARIABLE CONDENSER

/4

All apparates advertised in this magasive has been fested and approved by Portiar Rapo Laporatory
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Are YouTooled b

"LowLoss™

A RATHBUN (ondenser is

WHY?

Because no claims are made for it that cannot
be sul stentiated. It is not only Low-Loss, but Highly

Efficient (see Lefax report). Low-Loss, a questionable phrase
usually adds $2 or $3 to the price of a condenser. Metal End Plates

Do Not Necessarily Mean Low-Losses. Eddy-currents must be
taken into account. These do not exist in Bakelite End Plates. They are often more serious

than dielectric los:ses at radio frequencies.

Experts Say

“Replacing the dielectric materfal in a condenser
by metallic inaterials for the purpose of lowering
its resistance may not always bring the results
that are desired. What is gained in the way of
reducing dielectric absorption may be more than
over-balanced by what ¢an be lost in the way of
eddy-currents, ete. 'This. in fact, mnay be very
pronounced as we go toward the ultra-short
wave lengths. for it must be remembered that
eddy-current losses and skin-effect go up rapidly
with the frequency while dielectric absorption
goes down,””
SyLvaxy Harnis.

"“Losses due to eddy-cwrrents in metal end plates

than in condensers using a good diclectric material.
such as Dakelite.”’
H. F. Harnvox, Engineer,
Formerly of Bureau of Standards.

of condensers are more scrious at radio frequencies -

Statements that Say:

** Our Condenser has No-Loss’’
# Our Condenser has Lowest Loss "
* Losses Cannot Be Measured”’

ARE BUNK

‘“ Rathbun ”’ tells the truth. Write for
information and learn the TRUTH.

NOTE THESE POINTS: Low prices, single-hole
mounting, overall plate protection, correct
alignment, rigid, simple, light, compact and
durable. Nothing to get out of adjustment.
Will stand a lifetime of service. Low loss and
high efhiciency.

GUARANTEE: If you can get LONGER distance,
SHARPER TUNING, CLEARER reception or
MORE VOLUME with any other condenser on
the market today, return ours, your money will
be refunded.

DEALERS: If your jobber does not carry Rathbun

Condensers, order direct.

RATHBUN MANUFACTURING COMPANY,
Dept. PR. 2, Jamestown, N. Y.

A el Bed
SINGLE~-HOLE MOUNTING
a— [ F & J

Molded on every original single-tole-mounting low-loss
vnconditionally guaranteed Condenser.

SUPERIOR CONDENSERS

All apparatus advertised in [his magazine has been tested and approved by POPULAR Rapio LABORATORY
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tubes with
one control

ERE’'S the outstanding

accomplishment of recent re-

ception development—©0
tubes, 3 stages of thermionic fre-
quency, detector and 2 stages audio
frequency—all with one control!
Stations always come in at same
point: with the single control—
selections are made according to
the wave-lengths as pub]lshed in
newspapers. If it's in the air
Thermiodyne will get it regardless
of distance. Thermiodyne calibra-
tions are in wavelengths instead of
meaningless  degrees, thus afford-

ing practically instantancous recep-
tion. Tuning in six to ten different
stations in a minute's time is no
task, even for a child. In Thermi-
odyne, which is the first six-tube
set to successfully tune three stages
of amplification before the detector,
the evils of static are minimized or
eliminated entirely. There is lots
to be said about the achievements
of the newly improved Thermio-
dyne. Here we can but hint at
them. Your dealer can show these
new details; or, write today for
our descrlptlve folder containing
the whole Thermiodyne story.

THERMIODYNE

Rapio CORPORATION :

PLATTSBURGH,

@
Na Xy
Y

&
o

Price $140

without accessories

/

Reg U 8. Poi. OO,

hcr ~my- odne 1

&
"
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“What a lovely tone ™\
this set has

THE clear true tone of the Gilfillan Neutro- ;

dyne brings out the finer shadings of musical

reproduction. With the aid of the finding chart anyone STYLE GN-I In a handsome rwo-
can tune in quickly without howls or squeals. Distant tone American Walnut cabinet
and diffcult stations are easily brought in even jwhile harmonizing with any interior.

locals are playing. Price without $1 7 5
“Te Gl ) Newerodyne, §oll seraodiatily (8ndive'so: mrro it e B ot s

e Gilfillan Neutrodyne is extraordinarily sensitive
faint Signals and ]133 an ﬂlmOSt uncanny power Ofselectiv- SEJYLE GN-Z ha's the ?me Neu—
ity. This is especially desirable where many stations are trodyne ‘;‘1’"3"'“1‘;',:‘0" and features
broadcasting and the interference is great. The volume, ’I',‘r‘.’ ST h” caRier. $140
clarity and ease of operation of these sets isa revelation. FEe it oS A eCesSTres

We invite a compatison of the workmanship and perfor- These sets are manufactured at
mance of these sets with any others. The excellence is three factories conveniently locat- -
due to the years of experience in the manufacture of radio o tg the jobber and dealer.

equipment.
Send for Literature to Nearest Office

sszsw.reaawey OLLFILLAN BROS. INC. ... sswe

KANSAS CITY 1815 W. 16th St.; LOS ANGELES NEW YORK CITY

Gik. /b AN SADID CORMORATION

9
ry
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3
3
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February 14, 1924
KELLOGG SWITCHBOARD €& SUPPLY CO., Chicago, I,

Gentlemen:

My antenna is fifty feet high, and slants towards the lead-in. I
have a three-circuit set, completely equipped with Kellogg parts.
In the list which I am enclosing, those stations marked with an
asterisk were received in one night {five hours]. The complete
list numbers 154 statiens, all received over a period of 115 days.

WOS* WMC* WEAF* WPA KgR KFAF* KNJ*
wWoC* WwWJY PWX WAAW 9CGU WJAK WJAD*
WHB* WNAV*BXG WCK* CKAC CFGX* ICU
WLAG* WGR* CKCK* WEAH WBL KFKX W]JAL*
WJAN WSAI KSD* KLZ WOA]l WLAT WXV*
WHAZ 9XN WII KWH 3KY WHQ 6KW+*
WIJAX WCX* WBAH CFCA WOAT WGAH*
WHAS* WTAS KFKB* WRM SNO) WLAO

WGY* WPAD WTAM WsSY* HCE WHAA

KYw* oDYY WOO* KFBV 5CA

WOAE WWJ* WAAZ WFI (2LO)

WJAZ* WEB WJAG WoOI 9CFK WHN

WOAW* WOQ* WEAV WIP* 9DXL

WFAA* WEAS* WRC* KFDY WIAS

WDAF+* WDAR*WHA KON WSAB

WSB* KFEB KQI WMAJ WBZ

KDKA WBAP* WBAK WEV  WEAN

WMAQ* KPO* NAA* WMAK WNAC 9CDK
KFI* WCAE* WOR KLX WJAR* WIAO 9CDU
KHJ* WJZ WPAH KGW* WNAD*WPB KOE
WLW WHAN W A%« WGAM WPAM KFEL 9DCK
WCBD CFAC W KGN* WMAB 5CU WDAP*

T‘mry-[our of these stations are over a thousand miles, and the whole list
includcs over thiny-five states, all but one of the Canadian Provinces,
Cuba, England, Porto Rico, Mexico, Honolulu and Alaska.

Let's give nine hurrahs for Kellogg parts, the best in the world.
Yours very truly, H. C. BROWN, Peoria, 11l

Every pizce of Kellogg radio is guaranteed—your protec-
tion of absolute satisfaction. Get the most out of your
Sfavoritecircuit by using Kellogg parts. USE—is the Test

Kellogg Switchboard & Supply Co.

1066 W, Adams St., Chicago, Ill.
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ol o E. Lacault, EE. R Nﬂt
._’.vi,&js:lncg: his perfection of the
a5 'u ation System™ used =
whiaelly in the Ultradyne acxc;
concc‘ Ln_:as so revolutionized Iz-:ll
Eono ption of sclectivity, sensi
ity, volume and range' -

This Model L~
| 2 Ulerad i
out ‘a’ doubt, repres);‘.;?sw’ttl}:;

peak of prese;
enginesring S&‘i‘“f’ﬂy super-radio

20 OX Stations Ipuged on August 25th on Loud Speaker
ysing loop aerial at Covingten, KY-
e

Modulation plus gegeneration | 0 Atlants, Ge-
fe the keynote of the new Model i
L2 Uliradyoe Receiver. Regen:

eration a8 spplied 10 this new

metbod of radio reception pre-

duces grestet rectification than

. ordinary methods of detection—
@ vilal step in radio enginersing-

mbination produces tre-

WSAL Cincinnath, 0.
KFEX Hastings Nebr.
wek St Louis, Mo-
WBT  Charlotie, N. C.
KFKB Milford, Kan.
TEY - WGAQ Qhreveport, 18
are smplifie i KGO Oukland, Calil.
before they are derected and KFIM Grand Forks, N. D.
made audible. KFI Ton Angeles, Calif.
Mr. R. H. Thoma®, 509 Ceppin WDAF Kanae City, Mo-
Building, Covingion. Ky. writes: « consider the sbave receptiont
“The Ultradyne for forpatses cemarkable v it stands; but cons
any ides thet 1 previonsly bod 88 | sideriog it we il accomplished.

s qo wihat 8 radio receiver could | on & 24-inch loop. and alt but
Qn the night of August 25th. | ;

1928, | wned In on my Ulhrs:
dyne, the following stations:
WBZ Spriqgﬁeld. Mase.
WOR Newark, N- 1L,
wiY Sehenectads. N. Y,
New York, N. Y.

ULTRADYNE
surpasses anything that 1 have KIT
heretofore eaperienced.

“uAs cegurd? selectivitys will eof
that | am only four of ve miles
from the powerful WLW ewmion

Consis

sts of

Eoneig one low loss Tuni
e 5323:]:]“;; L?Ts Oscillator &T
Sy Ak oss Coupler,oné

+

Ultrafory
. t upRt ratorm
G Gai (LSLEI I 8 it
. W af . con +
. w0 . Philadelpbic, s, e thet 1 can rereive bY ; The Ut el i
< KDKA pinsburab, Pa, Joud speakers with one stage of new im-
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ved longwave radiofrequency

transfor
il mers, especially  de-

| by R

: 4 EVE Co
o sulting grgsineer lo?caz_lt, Co =3
= pany and inven L g
dyne. tor of the Ultra-

To protec
t .
Lacault’s pe:s!:::m ABHE: N

~ WCBD Zion, TH. . sudio, lovd enaugh to be heard l)
: WIAR Providenct: R\ ihout using @’

wWGR Boffalo, N Y. ¥ ound ©OF lgop. When
WTAS Flgin, ul.
WAAM Newerk, N. 3.
- WABM Saginaw, Mich.
WHNAG Be

| WEAN Prov nowninally of sefll G5 )i -
‘ WLW Cincinnsti, 0. urually somewhut shove that ‘-‘nui(xie'l[:_‘j]]{‘) is placed oflra;-ﬂ
. RSD_ §.. Louit, Mo. weve. " !traformerraformcrs. .

ww) Detroits Mich. ey know of Do other recelver long ds u = o pudnantid <o |
wHO  Des Moiner. I that willt even approach this per broker s il s
ot WTAM Cleveland. O farmance for extreme selectii. - o
- wAAL Troy, N. Y- . volome and ‘digance. $30.00
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Low Losses
and Amplification
g0 hand in hand

THE energy that your antenna or
loop receives is at best only a
little. Every bit of this energy you
can save is the same as amplification.
No matter what the circuit, you must
have both low losses and amplification
so that your loud-speaker can repro-
duce the distant stations loud and clear.

Au;s"g?;::” Acme Apparatus insures low losses,
¥ . - * * 3
Transformerq and amplification without distortion,

for any circuit,

To get low losses, just replace your
present condenser with a new Acme
“lowest loss” condenser, and to get
amplification without distortion, use
Acme Transformers. Then you will
s S get ten times the fun tuning in distant
R e stations. You will get everything on

a loud-speaker so that a whole roomful
of people can hear and you will be able
to enjoy all year ’round radio.

Send 10 cents for 36-page book, ‘‘Am-
plification without Distortion,” con-
taining many diagrams and helpful hints
on how to get the most out of Radio.

ACME APPARATUS COMPANY

ACME .0005 M.F.
Low Loss Condenser Dept. 96 Cambridge, Mass.

ACME ~for amplification

=

All apparatus advertised in this magazine has been fesied and approved by POPULAR RADIO LABORATORY
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TRADE| MARK
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that’s in your set.
Wrrite for the inter-
esting booklet you
ought to read be-
re buying
spe
Multiple Electric Products
Co., Inc,, 365 Ogden Street,
Newark, N. J., Dept. W.
New York, Boston, Philadelphia,
Baltimore, Pittsburgh, Detroit,

Chicago, St. Louis, Rialto Build-
ing, San Francisco.

Marcont Wireless Telegraph Co, of Canada, Lid.
Sole Canadian Distributors

A slight turn of the ex- ‘ F

clusive Atlas harmonizer ,

(Pat. applied for) — and ! New type Atlas
your speaker is harmo- = with the strik-

nized with the broadcast F e i ingly beautiful

bronze- brown
rlppfe finish
gooseneck horn:

you are hearing and the
set you are using. It
gives you radio—as you
ought to hear it

Atlas unit, with at-
tachment couplings

to fit all standard
phonogmphs /

S
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The Finest Entertainment
Whispers at Your Window

THE Mercury Receiver was born at the very moment when its
qualities were beginning to be demanded by the public. It is
the perfect reflex receiver.

Absolute faithfulness of reproduction; all the distance two stages of
perfectly engineered tuned radio frequency can provide; simple
exactness of tuning which admits but one signal at a time—these
are a few of the features which contribute to Mercury greatness.

We respectfully suggest critical side-by-side comparison between

the Mercury and any other set made.

MERCURY RADIO PRODUCTS CO. . 50 CHURCH ST., NEW YORK CITY
Visit your dealer or write direct for De Luxe Catalog

momer,  MERCURY g
Highest existing devel- Solld American Walinut

opment of Grimes Inverge Cabinet. Hand rubbed
DuplexSystem.Four tubes BROADCAST R'ECEIVER_ denuine piano finlsh, In-
reﬂexled an(} equal to six Licensed under Grimes Patents==iisued and pending clined panel of heavy-
straight (two tuned “ | RADIO® gauge, etched ordnance
radio frequency, tube de- The STRADIVA-R—II{S Qf R : 10 bronze. Set rests op felt
tector and thrze stabilized - ‘ ) protecting buttons, Bal-
audlo frequency), Oper- anced panel arrangement
ates from loop (furnished) of controls. Al} "A” and
also indoor or outside an- “'B" dry batteries self-con-
tenna, without changde in talned., Price, with loop;
sef. "Last word'" low-loss but without tubes an
engineering at every point. batteries, $165 liat.

sswvssensmanes,

ek B S A SiREdbe ke
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The men who know say
“Use Formica”

NE hundred and twenty-five of the leading radio manufacturers of America

by their example tell you to use Formica as the panel and tube material

in the set you are building. They use it themselves—because they know it
to be the most uniform, best looking, most satisfactory form of Bakelite.

The bigger the panel you use and the more apparatus you mount on it the
more important it is to use Formica. For Formica will not sag, warp or get
out of shape—it has the strength to give you years of perfect service.

This year, scores of manufacturers will use Formica base panels, and Formica
terminal strips. They stop electrical losses and greatly increase the efficiency
of a set.

There is no question as to which is the best radio insulating material-—and you
want the best. Four beautiful finishes: Gloss black, flat black, mahogany
and walnut.

Dealers: For the big Neutrodyne and super-hetrodyne panels, Formica is
practically a necessity. Formica will sell stronger than ever this year.

THE FORMICA INSULATION COMPANY
4641 Spring Grove Avenue, Cincinnati, Ohio

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS

Al apparaius advertised in this macasine has been tested and approved by PorULAR Rapio LARORABORY
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Mardock Five Tube Nealrodyne]

@Mg—m(’mmm
%MW

51002

Heard Ui clear
el el g e
M M&w WM. J. MURDOCK Cu).

500 Washington Ave., Chelsea, Mass.

a \mché/‘nz,

' caker Lo dell o/ ﬂ@%mé/m

mﬁr«u&% fn oo e
Aeen.

Branch Offices:

New York Los Angeles
Chicago Seattle
San Francisco

_ e e e
RADIO PRODUCTS &,
] 500 Washington Ave., Chelsea, Mass.
s d p o 4 I Geg}lemeu :—P!eas? send me, with-
an ard Send for out obligation, your free booklet de-
t SInce l o this free : scribing the Murdock Neutrodyne
hooklet— I Receiver.
B, T i paste thix i Yame
2 o ME: coupon on | -
;NM: 2 post card . .-
T e T and mail 1 Ciry .. State

Al apparatus advertised in Hiis magazine has heen tested und appreced by Popu..
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Write today for your free copy of

Ward’s New Radio
Catalogue

Tested and guaranteed
Radio equipment sold with-
out the usual Radio profits

ARD’S Radio Department is

headed by experts who know
and test everything new. Who know by
experience what is best—what gives the
best service.

Our catalogue is prepared under their
supervision. It shows all the best hook-
ups, everything in parts and complete
sets—so simple that you yourself can
install them in a short time.

Headquarters for Radio

Today Ward’s is serving thousands upon
thousands of Radio fans who have writ-
ten for our catalogue, who have been
surprised to see how low in price the
standard Radio equipment can be sold
without the usual “Radio Profits.”
You, too, can profit by writing for a free
copy of Ward’s Radio Catalogue. Ifin-
terested at all in Radio, you should write

= E ki |
MONTGOMERY, WARD 855 ||
Chiceg® Kenans City t.Taw e

W arp's Radio Catalogue is a big 68- forthis book. Seeforyourselfthesavings.
page book —a real reference volume on

quality Radio Equipment. In addition Our 52-Year Old Polic

to descriptions of sets, parts and hook- Y

ups, much matter of general interest to For 52 years we have sold quality merchan-
every radio fan is inctluded. The book dise. We never sacrifice quality to make a

will prove fascinating to the confirmed

radio enthusiast as well as the beginner. low price. In buying Radio Equipment at

Ward’s, you are buying from a house of
proven dependability. Address our house
nearest you: Dept. 38-R

Montgoitiéty Ward &Co.

The Oldest Mail Order House is Today the Most Progressive
Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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A STANDARD
OF QUALITY

Knights of Old once fought !n,.J
to maintain a standard of L;%
honor, often battling against )
great odds to protect and F

uphold their ideals. Today :
that same unwavering spirit
of honor and superiority pre- g

dominates in the production
of Tower’s Scientific Head-
sets.

Plus a _few cents .;Ja.rt'aye

A WORLD’S GREATEST
HEADSET VALUE

Only Government Licensed
RadioOperators are allowed to F
test and approve Tower's e

Scientific Headsets, thus guar-
. - ——
g e
- A\

anteeing uniform tone quality. e

If your dealer cannot supply you, order direct by post card,
1Y and we will ship immediately parcel post, C. O. D.
' Address Dept. J for quick service

The Tower MNfa @ rp,
8 3moh_line:/-kuz?,é o,a!;%:mag‘s., ' ‘:“r‘
NN Scientific G 00 % (
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HARMONIK
e L
AUDIO
FREQUENCY
TRANSFORMER v

I All Stage Ratio !

An Audio Transformer
that Meets the Exacting
Requirements of Reflexand

ECONDARY S

Superheterodyne Circuits

FREQUENCY
| TRANSFORMER

I &Il Stage Ratio |

|gan:smtgrcmc.c2|‘ 1 Innas ELECTRIC
| Car ] A
b

KARAS

‘Harmonik

Li

Chrc'»_lﬁ;r“ .l\I. | )

7%

THE Success of your Reflex or “Super” depends as much on your Audio Trans-

formers as on any part of your equifment. In fact, your audio transformers are
among the most vital parts of your set. What good is selectivity—or distance—or any other quality, unless
you have plenty of volume of clear, undistorted musical reception?

The time has come when the musjeal quality
of radio reception is the firet thing by which a
get is judged. '

The demands of a reflex circuit on its audio
traosformer are very, very exacting. Ordinary
transformers will not do. Harmoniks
are recommended by those who know, am the
ope and ooty trapeformer that will enabie a
reflox circuit to perform at its best.

‘When it comes to superheterodines, again you
meet ertremely Darticular requirementa. It
takes an extraordinary transformer to haundle
the big volume detector vutput of s "super’’
through two stages of audio amplificatlon with-
out distortion or howling.

Fortunately for madic s new trans{ormer
capable of meeting these exuoting reqquirementa
Lkas at last been develaped.

. Our New Harar Harmonik Audio Fre-
quency Amplilying Transformer Las taken the
entire country by storm. Everyvbody is talk-
ng of the wmonderful things it doce.

True Musical Reception
Music that is subsnlutely true and natursl.
Clear, round, full, mellow toner. Piano music
 that tould never he mistaken for a harp or a
i banjo. Bpeech so patural that vou would in-
stantly recognize the voice if you knew the
speaker. Orchestral music poured out of the
loud epeaker with all the tones of euch one of
the insrtrumenta 8o mccurately amplified that
you feel as though you were pitting i the con-
cert hall, This is what ¥ou hesr when y»ou
listen 4o wadioc receplion amplified through
Karas Harmonik Transformers.

An Engineering Triumph

Karas engineers, with the experience gained
in building hundreds of thousands of aundio
transformers, worked mote than a year and
rpent many thousands of dollars te achieve thin
result. Distortion—that bugaboo of radio—in
entirely eliminated. Low tones and very Lizgh
tones are amplified equally with the middle
tones. The many vital harmonjce and rich
overtones — that Quality that distinguishes
musi¢ from noise—are brought out jn their
full boauty.

Many important clectrical engineeting probe
lems had to be solved to secomplish this uni-
form amplification—and to deliver s high rmpli-
fication factor absolutely frea from the disa-
greeable distortion characterintic of all ordinary
transformers.

Distributed capacity betweon tupns—hya-
teresth and eddy current losses—and reluctance
to the path of magnetic fAux, all were reduced
to a point never before achieved in traneformer
design. In every detail of construction, from
the windinga of the coils to the outer shielding,
eleotrical and magnetic factors have been so
co-ordinated #s to produce that much talked
of — hut  never-befure-realized  reasult — great
volume without Ry distortion whatever.

An Exceptional Money-Back Guarantee

The remarkable performance of Karas
Harmonike iustifies an  unumual guarantee.
lostead of the wsual mesningless guarantee

of “muterial and workmnanship” we give you o
struight-from-theshoulder, money-back guar-
antee of Natiafartion. Put a pair of Kurss
Iarmonik Transformers in Your get. Use them
for 30 deye, If you do not feel that they are
giving you truly marvelous reception—a tre-
mendously more plessing reception than you
have ever heard before, gend them back to us
and we will immediately refund your money
withoyt Question or quibble. No etrings to
this offer! Nou reservations! No chance to
loge m Bingle penny by~ accepting it.

Buy from Your Dealer or Direct from Us

Your dJealer is authoriced to make you thin
guunrintes if he has our goods in stock. We ars
supplying dealers us fast as the output of our
factory permits. If vour dealer is not yet
aupplged send the coupon helow and we will
send you u pair of transformerr direct.

couree, you will use a pair of Karas
Hamoniks in the next new set you build.
Hemember, their quality and volume per.
formance is equally supérior in mny circuit
from the moet simple to the most complex.
But you don't need to Luild & new et in order
to enjor the beautiful distortionless musie that
Kara: Harmouniks have made possible. Put g

KARAS ELECTRIC CO.

4040 North Rockwell St., Dept. 58-31, Chicago; Mms.  _ -
po o === =~ ——eme e SRR ————

pair In"your old sct. It's easy to make the
change.

Ask your dealer today if he has secured &
stoek of Karas Harmoniks. If nox, sit right
down and mail the coupon at once.

To Jobbers and Dealers @

Distribution of Xarsa Harmonik Trans-
formers through regular jobber and dealer
channels is being carried out as rapidly as the
output of our factory permits. In tbe mean-
time mail applications’ will be taken care of in
the order they are received, on an atlotment
bagis. Write us for test records, discounts, eto,

To Set Manufacturers

We positively prove that Karaa Harmonik
Audio Frequency Transformers will vastly im-
prove the musical quality of your eet by any
form of test you wish to impose. When you are
convineed of thin you will naturally want to use
them. Write or wire us and arrangementa for
tests will be made promptly.

Send No Money with the Coupon!

[ S SE— — U I S SR S——

Karas Electric Co.
4040 N. Rockwell St.
Dept. 5831, Chicago

Please send me pair of Karsa
Harmonik All Stage Radio Audio Fre-
quency Transformers. I will pay poetman
87 apioce, plus postage on delivery. It is
underatood thut I am privileged to return
the transformers any time within 30 days
if they do not prove entirely satisfactory
to me, and my money will be refunded st
onee.,

Address. . ..... Perertretesseranerorones
Cityesssss

Dealer’'s Name. . .

L R R T T

Dealer's Address. -2 . oo vvuucnnn P T —

If you send cash with order we'll send
l transformery postpaid,

\Al apparatus advertised in this magazine has been tested und approved byyPOPULAR RADIO LABORATORY
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'FREED-
ISEMANN

. z = — T

- ' 3
Can you do it?
There-are fouiteen “locals” in New York

City. Can you hear them — one at a time
in full volume—without overlap?

Then—can you tune
them out and get dis,
tance without interfer-
ence! Can you pick up
your DX station by the
log, without fishing for
the squeal?

All this is the every-day
performance of the
FREED-EISEMANN Ra-
dio Receiver. Installed
in the same building
with a broadcasting sta-

tion, it has tuned out

the station and brought

in other programs from
distant cities.

The secret is finesse.
EachFREED.EISEMANN
Receiveriscustom-built
by trained experts, not
mere assemblers. The
condensers are specific-
ally designed, as are the
matched radio frequen-

cy coils. Seventeen sepa-

rate tests insure.the per-
fection of each FREED-
EISEMANN Receiver.

Four-tube and five-tube models. Price $100 up,
slightly higherin Canada and west of the Rockies.
Booklet “Buying a Radio” free on request.

MANHATTAN BRIDGE PLAZA, BROOKLYN, NEW YORK

P, B
PR ‘.z,ﬁ

vl
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Superspe

“THERE IS NO SUBSTITUTE

Loud-Speaker reception from nearby stations will be only a small
part of your enjoyment of a Superspeaker and a modern Radio Set.
The air is full of music and voice from far and near. Nearly 100
high powered stations are begging admission to your home theater.
Tune your sct to the cntertainment that suits you best. Through
the graceful throat of the Superspeaker, reception will come in
naturally, clearly, and with amazing volume.

For The Superspeaker is a true musical instrument. It is the work
of experienced musical instrument builders. In design, materials,
workmanship and performance, it differs notably from all other
devices of its kind.

Regardless of the size or power of your set—regardless too, of your
prior experience in amplified reception—Superspeaker performance
will surprise and delight you. Just ask any of the thousands of
Superspeaker users from coast to coast.

Enjoy your home theater to the full limit of its possibilities.

Install a Superspeaker and sweep the ether.

A bLig, substantial instrument. 20 inches high, with 14-inch bell,
and weighing over § pounds—Iandsomely finished ineboeny gloss
=Needs noextrabatieries orcoils—Adjustable for volume—\Wears
forcver—Built complete in our own plants at Detroit and Alleran,
and backed by the guarantee of 2 million-dollar corporation,
Lim price £30, (West of Rockies, $32.50). Ark your dealer.

JEWETT RADIO & PHONOGRAPH CO.
5668 TWELFTH STREET, DETROIT, MICHIGAN

ademark
Registered

FOR THE BEST""

THE SUPERSPEAKER
For Homes or Public Re-
ception.
THE SUPERSPEAKER
UNIT
Makes A Loud Speaker out -
of Your Phonograph.
THE JEWETT PARKAY:
CABINET
with Parquetry Top—All
Standard Panc! Sizes.
THE JEWETT ADAPTO
CABINET »
Housea Any Set and
Equipment—Superspeaker
built-in,
THE JEWETT MICRO
DIAL
Makes Tuning 50 Tines
as Accurate.

All apparatus advertised in this magasine has been fested and approved by PoruLAR RADIO LABORATORY
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Don’t blame the circuit or your-
self if only noise comes from your.

loud speaker. Hilco apparatus makes
the dumbest loud speaker talk.

The Hilco Laboratories contain
special equipment of marvelous
accuracy for determining whether
new circuits and apparatus developed
by Hilco research engineers will give
maximum satisfaction.

Ever striving for perfection, Hilco
developed a new type of Fixed
Condenser guaranteed accurate within
59;. of rating; the famous 7-tube
Super Hilco-Dyne Kit enabling any-
one to construct at a moderate cost,
radio’s most superb receiver; the
Hilco Lo-Loss Tuned Radio Fre-
quency Kit and the Hilcoflex Kit,
containing essential parts for building
really efficient 5 and 3 tube sets at

Please address Dept. 11,

AE HILL]

Atlanta

little cost; the Hilco Multiformer
perfecting the Reflex and Neutrodyne
when used as replacement coils.

When you buy Hilco apparatus
for improving your present receiver
or the construction of a new one
you are getting the latest in scien-
tific radio apparatus that is distinc-
tively different and superior in effi-
ciency and appearance.

Literature describing Hilco pro-
ducts free—Blue Prints of circuits
sent at actual mailing cost of 10c.

Ask Your Dealer

about Hilco Products, especially
Super Hilco-Dyne Kit. . . . . .. $30.00

Lo-Loss T.R.F. Hilco Kit. ... 17.50
Hilcoflex Kit......... 8.50
Hilco Multiformer. . . . ... ... 2.25

Hilco Fixed Condensers.
Hilco Super Het replacement parts
for perfecting Super Hets.

WRITE FOR DESCRIPTIVE MATTER

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

SILVER SUPER

in DELHI, N. Y. LABORATORY ODEL

is rolling up some record.

Last Month

Mr. George C. Cannon wrote. . . . Silver Super
adjusted . . . fine test run . . . all reasonable
stations received on loud speaker. . . . Brought
in KGO with loud speaker volume on an 18" Loop
four consecutive nights. . . . Type 101

NOW Y lomen ey - bovgy e | Eriimiendat ok
Super, in Delhi, N. Y., every night

that they have transmitted for the past two
weeks. . . . Wonderful reception . . . loud
speaker volume on an 18" Loop. . . .

And that Silver Super in Delhi is only one of e
hundreds that are amazing their listeners. . . . !Lq

SILVER SUPERS

all over the country are rolling up similar records

in routine performance . . . records not matched Type 301

by any other receiver. . . . Silver Supers do out- Silver Low Loss Condcnser.
perform the best of them—regardless of make and i‘,‘,’fscf;'f,‘,‘f“““"’le' Tegl 0
price . . . they are 7-Tube Wonders and you can

build them yourself with pliers, screw driver and
a soldering iron.

Parts
Portable Model .......... $57.65
Laboratory Model........ 63.60
Mail your order today. -Shipments prepaid East of the Rockies. ‘
{3 ””
Get the “WHY”  The BOOK o e
of Silver Supers—The book . Unit! The O IR e mer
of facts that every Radio Fan The Portable Silver In[ll:lerstagee a;?lgaﬁlt;?pz?;rsxs-
should have—Send for it to- Super-Heterodyne— the former. 13 to 3 times the
day. It's Free! real dope on the supers ;ﬁ;ﬂf;f‘_ ?f_"_’_"_’"_’f‘f‘?_ _°{i4t33
Announcement how to build them on

Watch for the 4-Tube Sil i ;
Rnbekoutihe et thatcuaniine op.  Kitehen table. Bansermer X0 301 480
Silver Super, on a 70 foot antenn% TICE.. u iy mererang s hue o SOc. 50 KC RF TRANSFORI(‘IE-IR

Circulars on SILVER SPECIALS upon regquest. Umé No. 401. -$14.00

Dealers: Write for our attractive Merchandising Plan. 50 ang-199 rolfe.t; ,I':'(?O
Eastern Distributor: ZOth Century Radlo Corp «s 102 Flatbush Collaoquble Center Tapped

Ave., Brooklyn, N. Loop No. 601, .........%8 86.5
Slhrer~Marshall -111C.

105 SOUTH WABASH AVE. DEPT. E CHICAGO

All apparatus advertised in this magazine has been lested and approved by PoruLar Rap1o LABORATORY
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Al apparatus-advertised in this-magazine has been tested and approved by POPULAR RaDIO LLABORATORY

AMERICAN 8 00
BRAND -

CONDENSER @& ;5

100 107 I

withthe
worm
Drive

Vernier

F

-\\
0",

One of the biggest contributing factors to the growing
popularity of Radioreception is this fine tuning condenser.

Made with a geared vernier having a ratio of 100 to 1,
American Brand Condensers assure the successful opera-
tion of any set- -especially when there is more than one
broadcasting station in the air. For DX reception, Ameri-
can Brand Condensers can'’t be surpassed.

American Brand Condensers need conly to be seen to prove
their superior qualities. Ask your dealer to show it to you
and to give vou a descriptive folder.

Wholesale Distributors everywhere throughout the
country are prepared to fill dealer’s orders.

Note to Dealers: If your jobber is out of stock, please write us.

AMERICAN BRAND CORPORATION

8 WEST PARK STREET NEWARK, N. J.
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Announcing

bOSCH

Absolutely
Reliable

Backed by
the Bosch
Guarantee

Delivers ‘B’ current from
the electric light socket

All apparatus advertised in this magazine has been lested and approved by Porur.ax Ranio LABORATORY
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NOBATITRY

The Bosch Nobattry is a device which enables
anyone to obtain from an electric light-socket
perfect and ample plate voltage for radio vacuum
tubes. It takes the place of all “B” batteries
and is decidedly more efficient, reliable, cen-
venient and economical.

|
The Bosch Nobattry is a development of the

American Bosch Magneto Corporation, which
holds a supreme position in the production of fine electrical
apparatus. Its great New England manufacturing plants,
and its enviable reputation as a producer of high quality
precision apparatus should establish immediate confidence in
this latest development for the improvement of radio reception.

Do not confuse the Bosch Nobattry with other devices made
for eliminating “B” batteries. It is radically different in

design and construction. delivering an abundance of current
at 15 to 150 volts.

Here’s a new radio device you can buy with absolute con-
fidence. It is of the same high quality as all Bosch electrical
units, and is backed by the famous Bosch Guarantee of “satis-
faction or your money back.”

Write for illustrated literature giving full particulars.

DEALERS—Don’t delay—the demand is sure to be enormous.
Wire today for sales proposition and discounts. State whether
vou are a dealer or jobber, and give references to aid us in
quick allocation of territories.

PRICES
Type BAN for Alternating Current. . . .. $49.50
Type BDN for Direct Current. .. ... ... 30.00

AMERICAN BOSCH MAGNETO CORP,
Main Office and Works: Springfield, Mass.

1.

. Uses no

Chief Points
of Superiority

Suitable for any receiving
set, using 1 to 14 tubes—
will also take care of power
amplifier.

. Unlimited current supply.
. Requires no attention—

does not run down or wear
out.

. Cannot burn out rado

tubes even if wrongly con-

nected, .
tubes—there’s

nothing to repair or re-
place.

. Costs only a fraction of a

cent to operate.

. Detector voltage adjust-

able—from 15 to 50 volts.

. Amplifier voltage adjust-

able, too—from 90 to 150
volts.

. Constant voltage—plenty

of pep.

. Gives clear tone, greater

volume, and more distance.

. It is NOISELESS—there’s

absolutely no hum or dis.
tortion.

. Will operate low powes

transmitting sets.

Built by the makers of the
world tamous Bosch Magneto

T Al apparat;cs advertised in this magazine has been tested and appro.ed by PorvLAR Rabpio LABORATORY



42 T'he Best in Rudio i pment

The Importance of
Good Radio Panels

Aninferior panel will reduce the ef-
ficiency of your reception through
surface leakage. You can avoid
this by building vour set with

F LECTRASOTE

TRADE MARK

LS

These beautifully finished panels
will neither warp norchange color.
They are scientifically con-
structed to reduce surfacelexkage
to i minimum, hence assure in-
creused efhiciency of the set.

One of the famous “sote™ products
introduced hy
The Pantasoie Company, Inc..
Electrosote Radio Panels are sold
strictly on their mervits—vet are

Lower Priced

than other standard panels

Malke vour Set an “Electrasote Panel Set”’—
and get results!

On sale at good Radio Dealers

M. M. FLERON & SON, Inc.
Sole Sales Agents

Trenton, New Jersey

" The Authorized Cockaday Coil

$53.50

Specified in
October
POPULAR
RAIIO

R

Cockaday Precision Coil

The only coil specified by Mr. Cockaday in his New
Four Circuit Tuner, with resistance coupled ampli-
fication because it meets all his specifications.

The only authorized Cockaday Coil, made in strict’
accordance with specifications of Laurence M. Cock-
aday, inventor of the famous Cockaday Four Circuit.
Tuner. Wound on bhard rubber tubing, 14 inch wall,
with No. 18 D. 8.C. copper wire which insures select-
ivity, greater volume, sharp tuning and maximum
sensitivity. Guaranteed.

Gets distant stations easily and clearly. Hundreds
have substituted this quality coil for those of inferior
make and are amazed at the improved reception,
selectivity and general D-X results.

At your dealers, otherwise send purchase
price and you will be supplied posztpaid

In Canada $7.75. Canadian Distributor, Perkins, Lid.
Montreal.

PRECISION COIL CO., Inc.
209-B Centre St., New York

The proc,luct of byt
14 years’ experience .
making the highest

type precision instruments
Fatents

HAMMARLUND
warian CONDENSERS ||

For Greater Distance, Less Interference and
BETTER TONAL QUALITY

Buy A Hammarlund At Your Dealer’s
WRITE FOR DESCRIPTIVE FOLDER

HAMMARLUND MFG. CO.,,
414-438 W, 33rd Street, New York =

Canadian Representative:
RADIO, LIMITED, Montreal

@Tot 0

Al apparatus adverlised vu this magasine hox Fee o tested and approze ! by Porviar Ranio Lanoratory
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Absolutely Uniform

The new TRUE BLUE filament
assures two to three times longer
average filament life. ‘The plate
voltage is: Detector 20-40, Ampli-
fier 40-150, yet the filament con-
sumptionisonly 14 ampere. TRUE
BLUE reproduces all tone frequen-
cies with but three volts. For
VOLUME, voltage can be varied
to six volts. Standard base.
TRUE BLUE contact points are
sterling silver, which means that
there are no resistance losses from

Jhe Finest NRadio Jube
in the World?

Interchangeable

VASTLY SUPERIOR
To Any Tube Heretofore Made

corroded tube prongs. The genu-
ine Bakelite base ends capacity
losses and the special TRUE BLUE
construction eliminates microphonic

At all velieble radio dealers. If vour dealer is temporarily onut of stock, TRUE
BLUE tubes will be sent anywhere prepaid, ubon receipt of retail price

BRIGHTSON LABORATORIES, Inc., 67-73 Winthrop St., Newark, N. J.

o Some desirable
y Jobber Terri-
A tory is  still
available if re-

. sponse is
prompt.
']
SV
\Y .. ) &
f‘\ T

noises as well- as sponge rubber 1 |
mountings. A
ONE, THREE, OR FIVE N | &
IN A CASE 4
Retail price $6 each, whether sold 5 A
singly or in cased sets for Neutro- v
dyne, Super Heterodyne or other s !
types of radio apparatus. N
| A
L) (]
L (]
TRUE BLUE }'N¢
tubes are
FULLY 4
GUARAN-
TEED N
A LA
R/
7 '.‘ z ,
r“ 4
C) ) » g
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No, z3—About M actual size

No drain 1n a
Nagel Voltmeter

Test your “B” battery with an
ordinary voltmeter of low resist-
ance and you will drain it.

Test it with a Nagel High Resist-
ance Voltmeter and you need have
no fear of ruining it.

Nagel Voltmeters are standard—
60 ohms per volt—strictly quality
products from the same factory
that has for years made measuring
instruments for. over 6,000,000
automobiles.

When you buy your voltmeter de-
mand “Nagel—60 ohms per volt.”
Don’t take any less. If you can't
get it, write direct, giving your
dealer’s name.

Tue W. G. NaeerL ELectric Co.

ToLepo, Omio

Wanuﬁr[urer:

DRY CELLTESTERS AMMETERS
HIGH-RESISTANCE VOLTMETERS
o® VOLTAMMETERS - BAKELITE

HOT MOULDED INSULATIONS

Murdock
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. MURDOCK CO.
Chelsea, Mass.

502 Washington Ave.

Free Booklet

Write for our free book-
let “The Ears of Radio."
It contains important
data on headphones.

MURDOCK
RADIO PHONES

Standard since 1904

—
Establlshlng a New Standard !

The New and Improved

“READ’EM”
BINDING
POSTS

“The Knobs Can't
Come OF”

NEW MARKINGS
FULFILL EVERY
DEMAND

e~ = The Utmost in
am— Qualityand Appear-
; ance at the Lowest

L Price

15c.

At Your Dealers or
sent Postpaid.

THE MARSHALL-GERKEN CO.
Toledo, Ohio

e

*|||.||u| ;

All apparatus advertised tn this magazine has been lested and approved by PoPULAR RADIO LABORATORY
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No matter how modest the ideas of the radio beginner, he soon begins to search for distant
stations.

Then is when he appreciates an AIR-WAY Receiver.

All distant signals come to any set, but they will not fight their way in through unnecessary
losses and high resistances.

AIR-WAY Receivers are the last word in LOW LOSS construction and tuned radio fre-
quency amplification and build up the weakest signals to pleasing audibility.

Oscillation is perfectly controlled and all extraneous noises eliminated without neutralizers
or complicated adjustments.

AIR-WAY
No. 41, 4-Tube

We claim without reservation that AIR-
WAY Model 41 is superior in every quality of
radio reception to any other four-tube set ever
built, and unequaled by any set at less than
nearly twice the price.

The selective qualities are unexcelled in
any set, operating on an outside aerial.

The dignified design of the solid walnut
case and the workmanship and finish of the
panel equipment give it an outward appearance

in keeping with the operative quality.

A set that meets all market conditions and all individual requirements; one that the Dealer
may sell to the inexperienced user or the most discriminating expert and be sure that either witl
attain results satisfactory in every way. Price $65.00.

AIR-WAY No. 51

The latest development in
tuned radio frequency with two
stages of radio frejuency amplifi-
cation, detector and two stages

t transformer coupled audio frequency
amplification.

Offered without reservation as
a set that will give general satis-
faction to all broadcast listeners re-
gardless of previous radio experience.

Price, as illustrated, $125.00.

Also furnished in handsome Console type cabinet of solid walnut. Price, $375.00.

AIR-WAY Apparatus is the result of several years’ study and development by skilled radio
engineers, and is strictly up to the minute in radio design.

Operation is simplified to the limits of the radio novice, and quality throughout is developed
to meet the demands of the most discriminating of radio experts.

AIR-WAY Apparatus is distributed through established Jobbers and Dealers
only. Write our Sales Department for Catalog of the complete line.

AIR-WAY ELECTRIC APPLIANCE CORP.

TOLEDO, OHIO

Sales Depuartment Export Department
The Zinke Company 220 Broadway. St. Paul Bldg.
1323 S. Michigan Bivd. New York. N, Y,
Chicago, I11. Cuble Address. Airwayvac New York

All apparatus advertised in this magasine has been tested and approved hy POPULAR RADIO T.ABORATORY
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Look
for this

Trade Mark

Don’t Guess—
Buy B-H Radio Tubing

When you buy Radio Tubing
(Spaghetti) ask for B-H
Brand—it 1s your guarantee.
Packed in our trade-marked
carton.

Itis better because it 1s—
Made of special woven
cambric, has six coatings of
varnish, is proof against
water, oil and acid, ts ex-
tremelyflexible and is guar-

| anteed not to crack.

You will find longer life and
greater durability in B-H
Radio Tubing.

Yoursatisfaction is our aim-—
our trade mark is your pro-
7 tection. Ask for it by name.

If your dealer cannot supply
you, order direct from us.

Also Manufacturers of High

Grade Optical Tubing and

Magn-to Tubing of High
Dielectric Strength.

Dept. 5
Bentley-Harris Mfg.
Company

Electric Soldering Irons

For continuous work, Solderette. Senior is recom-
mended. Most simple construction of all large irons.
Heating element of Nichrome wire, easily renewable.
Made with a grip that a real mechanic demands.

Solderette Senior comes packed single iren in
carton, with cord and plug complete as illustrated.

List Price $3.00

OVER 100,000 IN USE

It's what the whole radio world has been looking
for and wanting—a real, practical electric soldering
iron at a reasonable price.

List Price $1.50
Dealers Write .

THE BEEHLER CO.

1443 North 13th St., St Louis, Mo.

Conshohocken, Penna. /

Don’t Blame Your Set!

If the batteries run down, you're lucky
to get anything but “sounds.”

A PC O Battery Charger keeps radio
batteries alive.

Worksnoiselessly, efficiently, surely, ful'y
charging any radio battery overnight
for a few cents. 714 ampere capacity.
Pays for itself in six months. Guaran-
teed one year.

Write for circular and dealer’s name.

APCO MFG. CO.
SPICER ST. PROVIDENCE, R. L

APCO BARS

for ‘A’ and ‘‘B’’ Batteries

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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THE LARGEST RADIO STORES IN AMERICA

\Hook-ups

Al the latest and
best Hits" inour new

- wlid il * oy
/¢ M“WM\\\MM

ER

.1
o8

Tt

O other Radio Catalog includes such a
| \l complete assortment of the best and latest

Knock-Down Kits, Parts, and Accessories.
YO(():]-: n'eed this book-—write for your FREE copy
today!

An Unequalled

EL i

Pa i v i (st g ¥
o Pttt b e eipted

2 SUPERHETERODYNE

TR s - Dealers!
Kit” Service Jobbers!
All parts for each “KIT” have ]
been carefully selected and test- Mamfacmm“ :
ed by our staff of graduate Radio | ATTENTION !

Engineers — satisfactory results
are guaranteed.

We will pay you spot cash

for your surplus stocks—
brand-new apparatus only!
Write and tell us what you
have.

Completely drilled and engraved
anel included with each “KIT."”
akes set building easy and
sure. No other concern gives this
FREE service.

Easy to understand Instruction Book and
Blue-Prints included with each Qutfit. No
technical knowledge required to build your

radio set.
On GUARANTEED
Save Money i s K aTUs

Our business is to buy up manufacturers’ and
government surplus stocks, jobber and dealer

bankrupt stocks—but only brand-new, fully
guaranteed, nationally advertised apparatus. Qur enor-
mous buying power permits us to pay spot cash and get
rock-bottom prices—even way below manufacturer’s
costs. That's w;nl)r our catalog is crammed with thou-
sands of wonder{ul Radic Bargains.

Remember our motto: Salvage means—
SATISFACTION

SAVE, SERVICE,

All apparatus edvertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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MAXUM TWINS

proven

request.

“MAXUM"' Audio Frequency
TRANSFORMERS

PRICE $5.00

*““MAXUM?

TRANSFORMERS

Insure the volume, tonal quality, and smooth oper-
ation of any circuit by installing these tried and
“TRANSFORMERS —the product of a
PIONEER in the Radio Field.

Made in all ratios to meet the particular require-
ments of any “hook-ups”.

Bulletins and circuit diagrams will be mailed on

THE MAXUM RADIO & ELECTRIC CO.

P. O. Box 5445, Philadelphia, Penna.

Successors to the Radio Div. of the Fairmount Elec. & Mfg. Co,

The CARDWELL is the original
low loss rotor grounded condenser,
and to thisday it is without apeer. The
leading radic engi-
neers and technical ed.
itors still recognize the
CARDWELL as the
ONE BEST. Scien.
tifically designed in
the beginning, it has
not been necessary
to change the
CARDWELL in
any matcrial way
to maintain its
undisputed superiority.
Play safe—say Cardwell
See the CARDWELL at all dealers
A post card fo us will bring you an educa-
liont on condensers

ALLEN D. CARDWELL MFG. CORP.
81 PROSPECT ST., BROOKLYN, M: X

msmssmsa e .o LTI T

Write for
FREE
Hook-ups

$1.10

Everywhere

Norheostat knobs on panels to turn—no meters need-
ed—no tube warry. One amperite, used in series with
cach tube, inside the set, automatically supplies just
the right current for each individual tube’s greatest
cfhcmpcy. Works on thermo-electric principle.
Simplifies wiring. Reduces set cost. Proven in
use. Adopted by more than 50 set manufacturers.
No set is up-to-the-minute in design without it.

RADIALL COMPANY
Dept. P. R. 4 50 Franklin St., New York

AMPERITE

“means right amperes”

——

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

T



- Lomidte, L e bl

ABte e e g

The Bestl in Radio-Equipment:

T e ffm w - W

[IT2 S, S,

49

SEND for booklet *'Some
Insulation Stickers Ex-
plained.’’ Use the cou-
pon helow.

Surface

leakage exceptionally low

with this panel
~—built to order for radio

THE needs of radio are special. Better re-
sults have invariably followed the use of
apparatus and materials designed for its own
unique demands.

Radion is a special material, developed to order
by our engineers to meet the needs of radio. For
radio-frequency insulation its characteristics are
highest as .proved conclusively by authoritative

satin-like surface is not only good-looking but
usefal as well. Moisture and dirt cannot gather
to form leakage paths and cause leakage noise.

Radion is mechanically right, too. It resists
warping. No special tools are needed to make a
clean-out workmanlike job. Everybody knows
that it is the easiest material to cut, saw or drill.
Comes in eighteen stock sizes, two kinds, Black

laboratory tests. Surface
leakage and dielectric absorp-
tion are shown to be excep-
tionally low.

You can see the difference by

the finish

You can see that Radion is.
different if you look at the
finish. That high-polished,

built-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, insula-
tors, knobs, etc.—also the new Radion

and Mahoganite.

Better performance will
make it worth your while to
ask for Radion by name, and
to look for the name on the
envelope and the stamp on
the panel. Radio dealers
have the exact size you want
for your set.

AMERICAN HARD RUBBER COMPANY, Dept. PR-1, 11 Mercer St.. New York City
Chicago Office: Conway Bulilding
Pacific Coast Agent: Goodyear Rubber Co.. San Francisco—Portland

Rapion
The Supmnc Insulation
PANELS

“Dials, Sockets, Binding Post Panels, efc.

PRI1
AMERICAN HARD RUBBER COMPANY,
11 Merger St.,, New York City.
Please send me yvour booklet “Some Insulation
Stickers Explained,”” and your complete in-
structions for building a 2-tube DX Loud-
Speaker set.

P ——————=

City. .. .. P

All apparatus advertised in this magazine has been fested and approved by PoPULAR Ranio LABORATORY
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Tvpe Peak

Trans- Wave-

former length Price
DX-2H...5000 Meters. .. .$6.60
DX-Input 5,000 Mcters. .. . §6.60
Oscillator Cotl . . . [, ... .... £3.00
Antcmme Coil. ..83.00
DX-18....220-550 .l\ICtCI: .86 .40
DX-19,...220-550 Mclcrs .86 .40
Standard \lmmtmg .. .90

Poiuts of TLfficiency of VirBren
DX-2H Transformer
I-—DPatented construction which
eliminates capacity losses, re-
sulting in higliest possible am-
plification.

2—Smooth Oscillation control at
peak wavelength.

3—Quiet operation.

4—The peak wavclength placed

The Kit Includés:

try - —3 Transformera DXN-2H at a point where. hlghcst

\f' B 5 'I'trzmsfurm(:r DX amplification is obtained with
Iirpren DL s .minimum of interference.

' " :: gfﬁgl?.ﬁ;:‘ml 3-—Sharply tuned input trans-

you i buy again -—uud complete informz- former provides great selec-

tion Liv lty

BUILD BY THE VIRBREN PLAN — loud speaker

volume on 16-inch loop from Coast to Coast
FREE COUPON

A Letter from Satisfied lUscr. ) Rédio tnstrument Co., Dept. 939 D. St., N. W., Washington, D. C.
n NO"C'“_ber 19th I tuned in Gentleen:  Please mail me free information ru:anhng your prodllcta
K G 0, Oakland, Cal.. usmg a lo- or setnd me by return mail . [P g

inch loop. Loud q])eak«,r ‘volume
from Coast to Coast is assured” when
you use VirBren apparatus.”

Name.
Virllren apparatus was «Icvclopcrl by three seld
Radio Engineers having 18 years' experience LU it. B L
with the U. 8. Bureau of Standards. City. ...

You'll hear the duplicate of this
loud spealeer when Gabriel blows!! Loud Clear

RUBICON DUPLEX
)

THE
Pure tunes and full-voiced
TRUMPET

volume can be had only
with Push-Pull amplifica-
tion. A good speaker
operated from a pair of
RUBICON Duplex trans-
formers leaves nothing to
be desired. It’s the
Duplex winding!

* Free folder tells why

Your copy of “The Inside
Story’’ ready to mail.  Just
send name and address on
a postal.

Exceptional
volume — tone
value and clar-
ity all in per-
fect quality

A really wonderful recreator for your
Radio set. You must hear it and
you’ll he convinced. We guarantee this

We also make the Remola Recreator”,
a cabinet type of fine mahogany with Send_for “The Inside Story” today

an exquisite tone. Price $25.00. Rupicon CoMPANY

At all dealers or sent 918 Victory Bldg.
on receipt of price Philadelphia

THE REMO CORP., Meriden, Conn.

All apparatus advertised in this magazine has been tested and approved by PoruLar Ramo Laporatory
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SUCCESS depends on—

How well your set is made.
Not how many tubes you use.

B
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MRC-4, $150.00

Michigan MRC-4 is Ameri-
ca’s most beautiful set. Not
only is it the best of the cabinet
maker’s art, but electrically it
has no equal.

One stage of radio frequency,
a detector and two stages of
audio frequency give you

The Set is equipped with a self-
contained L.oud Speaker unit
and horn. The unit is adjust-
able. Ample room is provided
for “A’” and “B’’ Batteries, etc.

Other Michigan Models from
the MRC-2Z, two tubes, to
MRC-4, four tubes, priced

[Eal Distance from $37.50 and up.

R Selectivity There is a Michigan for every

@ Volume requirement. Go to your dealer
> and ask for demonstration.

<28

with a tone arm that elim-
inates all harsh or mechanical
notes. You have perfect
reproduction.

We will be glad to send you
Hllustrated folder of all models.
Write us.

Licensed under Armstrong U. 5. Pat.. 1.113.140-letters pending 807.388

ICMGAN RADSO (HRPORATION

33 Pearl Street

*,

Grand Rapids, Michigan

I O
-
LocioctooociociRooociociocfooocooizocy:

Al apparatus advertised in this magazine has been tested and approved by Portt.ark Ranto TLaBORATORY
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Laboratory
Apparatus—What
It Means

Among the scores of Super-
Heterodyne parts and circuits,
which are the best? Severe im-
partial laboratory tests alone

after a model has proved itse
in that way do we endorse it.
Super-Heterodyne distance, vol-
ume, tone purity—that is what
Norden, Hauck laboratory ap-
Pdrdtu‘ means (o )'Ou. 1

can give you the answer. Onl
if

Super-Heterodyne

A Long Distance Will Be Your
‘7 Concert Receiver Eventual Receiver
The famous Experimenters Information Service C-7 Design—
laboratory apparatus—naval standards. A regenerative super-
heterodyne employing a local oscillator. None of the so-called

new “circuits” or modification of standards approaches it in ef-
ficiency.

All material we furnish is endorsed and recommended by the designer.

Send For Price List—Saves You Money

FREE INFORMATION—Write for descriptive  Full Stock On Hand—Norden, Hauck & Co.
matter and price list on this remarkable unit. complete stock of parts for immediate shipment.

Offices and Englneering Laboratories
NORDEN, HAUCK & CO. 1617 Chestnut Street, Philadelphia, Pa.

z

you

L

F; r-

E

AMPLEX
_
URID*DENSER

1 iprove it.

sors with CRIDDENSERS sodoere I MODEBN  Super-six “Reflex”

In cither the 0005 with or $ 25
without gridleak clips or 001 1 1
tvpe or type N (ncutralizing)

FREE: §},5cu dealer for the FREE
~ AMPLEX INSTRUMENT LABS.

V. & » Dept LA

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

71 MODERN

“PUSH-
PULL”

Transformers

el
Not only was the MODERN “Push-Pull’* the first
transiormer of this type to be offered the radio
) public but it is alse first in the matter of
10 k Quality Amplification.

e

This Circuit 12 Easy to Build
Full-size wiring diagram and compléte const,uctional Luliztin
?‘f uh(i)\'e eirenit maJded on receipt of 4c. In stamps. Write for
today.
Modern Transformers make any set better. Insist on genuine

Better tha | Modern Transformers. )
aried™ || THE,MOPERN ELECTRIC Mrg, co.
» [ oria s Larges anuliacturers ol ad10 ‘I'ranstormers Exelosively
Condenser : Toledo, Ohio
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[ am a violin. I am tom toms. T am grand
opera and vaudeville.

I enchant youth like the Pied Piper. Tama
teacher. I am town crier.

Verily, T shrink the world . . . But neveram
I my own master . . .

For Thorola Loud Speaker can sing and play
and speak only what goes into the radiocast-
ing microphone —nothing is lost—nothing is
added but volume. Extreme volume is sug-
gested by the very size of the Thorola re-
producer—so large as to permit scicntific
accuracy which is impossible in miniature!

only with finest musical instruments.
The exclusive Thorola Controlled Mica Dia-
phragm was created, bringing highest musical
art to radio. And for the first time the over-
tones—which maketrue music or natural voice
—are preserved in all delicacy by the Thorola
Separix found in no other loud speaker.

JFor the beauteous Thorola horn, Thorite was
evolved, a laboratory compound, acoustically
perfect beyond natural materials. For har-
monizing each Thorola with the characteris-
tics of eack radio receiver, the Synchronizer is
provided,puttingThorola always at its best on
every set, ready to bring the radio of a conti-

But the greater the volume,
the purer the tone must be
to satisfy the musical car.
So it was absolutely neces-
sary for Thorola to intro-
duce features associated

Thorola 4, $25

Under the remarkablel-dayRefundWarranty,
Thorolamustfulfill every claim=—mustimprove

reception, power, range, TONE QUALITY.
Thorola 9 (Cabiner) $40
Thorola 6 (Phonograph Attachment) $15
Thorola models require no battery
Thorophone (Power Trpe Speaker) $45

nent in the very finest music-
room style. LetThorola bet-
terments bring the culture
of music to your set.

RercumaxnNy ComPany

1725-39 West 74th St.,,CHICAGO

Thozota

THE SPEAKING LIKENESS

All apparatus advertised in fhis magazine has been. tested and approved by POPULAR RADIO I.ABORATORY
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picgg | Safeguard your tubes against ‘B PRECISION MOVEMENT, ABSENCE
wyss battery wires being connected to OF GEARS OR COMPLICATED PARTS
(7 2x) the filament or “A” battery circuit
~ofgw binding posts through error; against
Lo¥38  “B’ battery wires coming in contact i

' with the filament wires while making

adjustments inside the set; or
against short circuits caused by
tools dropped across the wiring by
mnstalling the

‘GEM”

Radio Fuse GENUINE SUPERIOR

Is it worth risking the loss of tubes that ni:"‘?‘e SAKELITE CONSTRUCTION e\
cost $20.00 or mure when you can posi- @43 oy
tively protect them fromm burn-outs due 2\1‘:'""%!{'
t%}shorthirqfuits for a few cents with a !:;ﬁr,r £
“Gem'' Fuse i-'rq., ' £ - . o e L]
puith this fuse in your set, you simply k,@ﬂ United Scientific Laboratories; Inc.

ow the fuse when there's a “short” an ARy ]
don’t injure your tubes. A new fuse ean g N 92-94 E. 10TH ST. NEW YORK CITY
be slipped into the socket in a second and  AFCE<WN

= NTEDSCIEN.

Improved ‘Type RHEOSTATS
and POTENTIOMETERS
All Sizes '

SN,
[-“g_ § costs but 35¢.
E'i_‘ “Gem' Fuses are guaranfeed.

cusaarai st

If not at {our dealer's, sent postpaid,
with fuse block for attaching to your
set, for 60c. Write for interesting booklet.

Chicago Fuse Mfg, Co.

Manufacturers of
Electrical Protecting Materials
and Conduit Fittings

5 1507 West 15th St.
3 Chicago, Ill. -

Dealers: Write for our altractive proposition

i
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Nl | 1 ; | Insures perfect con-
tact and minute reg-
ulation of the fila-

ment voltage, giving uninterrupted

reception and clear and pure repro-
duction of programs.

GUARANTEED

Any part replaced at any time. Consider
these exclusive DeJur features: Non cor-
rogive, heat resisting. interchangeable Te-
sistance element, contact sllder and shaft
made in one plece and permanently set at
the factory—all these exclusive DelJur
features at no additional cost.

x
g
H
=
£
g
E
E
H
3
&
§
3
£

At dealers everywhere. Jobbera
and dealers write for discounts.

DeJur Propucrs Co,
Lafayette & Broome Sts., New York

LT T

L1l

All epparatus advertised in this magazine has been lested and approved by PoruLak Rap1o LABORATORY
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FOR BEST RESULTS—USE
PRECISE

Power Amplitying Transformers
in your Push-Pull Audio Circuit

LABORATORY INSTRUMENTS AT COMMERCIAL PRICES

ONLY $I I2° per palr

THE success of the «Push-Pull"* circuit is absolutely dependent upon critically
balanced transformers for the attainment of volume reception without distortion.
The amazing results secured by Precise ‘‘Push-Pull’’ Transformers offer still
more evidence of Precise superiprity. Try them once and you will understand
why thousands of radio experts are installing them every week—literally mak-
ing the Precise line the most popular everywhere. Sold by the better dealers.

Get our new booklet of full Superbeterodyne information and constructional data, $1.00

Precise Manufacturing Corporation, Rochester, New York

BRANCHES _
53 W. Jackson Blvd., Chicago 821 Market St., San Francisco
Eastern Sales Office—Niagara Sales Corp.,.3-5 Waverly Place, New York City
Southern Representativer—Saal Products Sales, Inc,, 35 Warren Street, New York Cicy

CANADIAN DISTRIBUTORS
Perkins Electric, Ltd., Toronto, Moatreal, Winnipeg

All apparatus advertised in this magazine has been tested and appr;ed by PoruLar Rapio LABORATORY
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- 1 .
Mitchell Battery Connectors
will hook up your dry cells in a jiffy. No furhbling with wires. No dan-
ger of blowing your tubes through incorrect connections. If you follow

the picture, you can’t possibly go wrong. One of the greatest little
time savers in Radio.

To hook up dry cells in parallel, for

nectors. Follow the cell chart at the left.

wWD11, wnum operating WD 11 and WD 12 tubes, To hook up dry cells in series, cut a
Tube Chart slipthe slots oftwo Mitchell Connectors  pair of connectors into four two-cell
No. of |'No. of | over the binding posts, andtighten nuts strip§. Use these strips to-connect the
| Tubes | Cells as shown in picture. For less than four positive pole of one cell to the negative
U cells, cut off connectors. For more than  of the next. One pair of connectors will
2 | 3 four cells, use two or more pairs of con- thus care for five cells.
3 | 4 | . Price, 25 cents per pair
4 5 -
I Instrument Makers} 257 ATLANTIC AVE.
L5 6 _ Ro MITCHELL CO. ~[ sfor 47 Years ] BOSTON, MASS.

¢ VRVMIAN Chus bl 1t

B o e e ST TIPS ————— e ————
——

Positive Contact
Always Maintained
Simply slip the Polyplug into the
loud speaker or head phone socket
and a positive contact is main-
tainedregardless of pulls,
jerks and jars on the
phone cords. The ten-
sion slot, an exclusive
feature, makes the Poly-
plug the most conven-
lent and efficient plug
made.

It’s genuine Bakelite,
too.
At all reputable
dealers
POLYMET MFG.
CORP,

70 Lafayette St
New York

Reduces
Static

Increases
Selectivity

Easily
Portable

Patents
Pending

The hlghest development in 4 portable serial. Compact, con-
venient and self-contalned.  Rotates gn base, which s provided
with silvered dial graduated for ealibration. Handle permits
adjustment without body eapacity effects. Handsomely tinished
ln sliver and mahogany. Can be used anywhere.

TINY-TURN

A superior vernier control which makes perfect tuning easy. Has
a4 gear ratio of 30 1o 1. Rotates in same direction as disls,
Eagy to install. Fits any standard panel. Handsome: hickel
and ebony black finish. Price 75¢. If you eannot secure DUO-
SPIRAL and TINY-TURN at your dealers. write us direct.

Perkins Electric Ltd., Montreal

All apparatus advertised-in this magazine has

been tested and approved by POruLAr Rapio LABORATORY
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i |

No. 772
45-volt
large
vertical
Price
$3:75

operating cost

22Y4-wolt
large THIRTY years' experience in the man-
horizontal ufacture of dry batteries has enabled
Price us within the past two years to steadily

and greatly improve “B” Battery
quality. Eveready “B” Batteries are
now from two to three times better than
ever before.

Eveready “B” Batteries will long
outlast any others, and are the most
economical and dependable source of
plate current. These are strong state-
ments, but they have been proved by
tests in our own and in independent
laboratories. Check them for yourself
on your own radio set. Get Eveready
“B” Batteries,

There is an Eveready Radio Battery
for every radio use,

Marnufoctured and guraragnieed by

NATIONAL CARBON COMPANY, Inc.
Headgquarters for Rodio Battery In!ormauon
New York San Francisco
Canadian National Carben Co.. Ltd., Toronto, Ont.

eVEREADY

Radio Batteries

~they last longer,

$2.00

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

MARK

)/értable (ondenser

LOW LOSS

(Practically No Loss)
—A Fact

New distances — new thrills are yours
with D. X. L. Straightline Low Loss
Condensers. For Low Loss is a definite

fact,

Your set will give its absolute maximum.
D. X. L. Condensers are manufactured
with infinite precision upon the exclusive

D. X, L. design.
With the D, X. L. Condenser, radio

re-

ception approaches perfection. Designed
for all super-sensitive sets. Fully guar-
anteed. Buy from your dealer or from

factory direct.
LIST PRICES
11 Plate. ... coceeeeneannns $4.00
17 Plate...... 000000000 .. 4.25
23 Plate....oc0tavrrsnssns 4.50
43 Plate.....covetvnnsnnas 5.00
Set Manufacturers Distributor

Our special manufacturers®  Sales agencies wanted to

proposition  will interest

. tain territories.
you. D. X. L. Condensers

your product. or wire.

devclop dlstrlbut.lon in ceI:-

M. 4 offers an unusual merchan-
will increase the merit of  dising proposition.

Write

Interesting description sent on request

D. X. L. RADIO CORPORATION

5767 Stanton Ave.
DETROIT, MICH.

TRADE D I MARK

BLUE BIRD
Radio Tubes

DISTINCTLY NEW
AND EFFICIENT

eatisfying every radio fan’s wish in
performance and price. Qur direct
sales plan enables us to gell at this
low figure. “Bluebird” assures in-
creased range and undistorted volume.
G Volta, 1 AT‘%P‘E‘-&W Tube
TYPE-401A
6 Volts, .26 Ampere Ampiitier and Detact

1.'!
¥ Volta, .08 AmwePAmpuﬂor and Detector

Vol osA Base
35 Volts, uﬂvgr:nwdnhsundud

1 Volts, .26 Ampﬂre-i’hﬂnm Flament
Amplifier and Detactor

ALL STANDARD :
TYPES........ $2@

Type-02 5-Watt Transmlitters $3.00

EVERY TUBE GUARANTEED

to work in Radlo Frequency. Especially adapt-
ed for Neutrodyne. Refiex and Super-}!etro-
dyne Sets.

Shipped Parcel Post C, O, D.
WHEN ORDERING MENTION TYPE

BLUEBIRD TUBE CO.

200 Broadway New York City

CRESCENT LAVITE RESISTANCES

LIST

$1.50

dyecial Sizes to Order
Approved by Popular Radio Laboratory

When better resistances are made they will bear the
Crescent label.
Special and standard size bakelite panels and tubes
cut to order, .
e promise highest grade material. prompt service.
and lowest prices.

Let us quote you on your needs
CRESCENT RADIO SUPPLY CO.

1-3-5 LIBERTY ST. JAMAICA, N, Y.
Cable Address ““Cresrade’

Wire Your Set er:'t

CELA‘I"SH

¥ou can’t beat it for a neat job. It’s No. 14
tinned copper wire w1th varnished insulation.
Highly diclectric; moisture proof. Bends with~
out cracking. Strips like the bark on a whistle!
Looks like ?aghetn. but smaller. 5 beautiful

for Free Folder, “How to Solder’;

colors.  Sen
also describes “Celatsite’ and other Acme pro-

ducts,
THE ACME WIRE COMPANY

Dept. P New Haven, Conn,

All apparatus advertised 'in this magasine has been tesled and approved by POPULAR Rapio LABORATORY
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Wonders

Never Cease!

“] HEN TIMBRETONE was first offered to the Radio

Public a year ago, it met with instant success. Itis
different, both in construction and tone quality. With the
Violin principle and all wood construction, it could not be
otherwise.

Small, light in weight and beautifully finished in mahogany, it
harmonizes with the furnishings of the room.

Six months ago, the Laboratory gave us a new diaphragm and

without telling our customers, we experimented b shippin%speakers |
ec&uip ed with it, among our regular speakers. ACTION STARTED
RIGHT THEN

NOW IT CAN BE TOLD!
The new Timbretone has a special Baldwin unit with Timbretone dia-
phragm—a synthetic plate. It is non-metallic and gives a still wider
' tone range with clarity and sweetness, already a marked attribute of
Timbretone speakers. The volume is increased without distortion.
It is now the much-to-be-desired addition to a good set and satisfies
the “Hard-to-please’” where “Quality” counts more than “Quantity”.

Ask your dealer or jobber to order one for you to try and read the
refund agreement.

Made in HOOBiCk Faus. No Y.
by the

TIMBRETONE MFG. CO.

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



THER. B.C.—TYPE KM OSCILLATING
COUPLER, FILTER AND
TRANSFORMER
With Blueprints—$42

QOrder direct from us

The Rieger-Bailey Co. of America; Inc.

815 Real Estate Trust Bldg., Philadelphia, Penna. )J

60 The Best in Rudio Equipment
91 THE RIEGER— BARIY 000 - Y
FF AERICA . PHIAPR. With a Run-Down Battery \
RBC TYPE KM The only way you can accu-
£ rately gaugo the strength of
Shts your battery is with the
' Perfecti
(Scientifically Perfect)
1 @ Is in] Depended upon
I the float. If the | for years by au-
o name PERFEC- | tomobilists for
; TION is not on { Instant, accu-
- o the float it is[ [2te: Dbattery
not a genuine F?;::gé.Eéleavy
PERFECT!ON. One_pjeco hy-
drometer barrel
) , ' —soft acid proof
® rubber connec-
tions-— heavy
. ribbed bulb—
From the First Laboratory Su- B Selkned b3 pre
perheterodyne available for assem- P vent leakage.
bly by the inexperienced builder. o
When you assemble a receiving $100 at all radio stores
set you expect—
Clarity Volume
Distance S_electi.vity Bemco
Freedom from distortion . 3 . Manufacturing
R. B. C. Superheterodyne units il Company
guarantee these results when in- Mgy
stalled according to simple instruc- ' :
tions—results previously conceded
possible only under laboratory con-
ditions.
This is because each one is:— ) D l
A Laboratory product J I ea er o
Matched to a predetermined standard = ‘ 4 '
. Etlllcllltc lx:li_:::\yair core, insuring selectivity Sl Tox ok / ls Counts
i new catalog
Cased in nickled brass, eliminating in- It lists and illustrates
ter-tube and transformer coupling, and :bﬁl?esl{,d:ﬁ":;l:le’ gar
atmosPheric disturbances c::stomc:s what therysx'vaml—‘:\{h:n
The design of these units elimi- S e, g b ot
nates a potentiometer, permitting ;’VC’IMﬂum:'_)'finsti:lg?drcdsO}frgdio
* ecalers satisiactorn ever ay.
low “B” battery consumption of Write for catalog fndtgisimﬁn%
= shget. ou e astonisne:
6-10 miliamperes on 8 tubes. o MR G NI
4 ) These and many other features are found Balifier Elet, NEsG
in

212325 LocuSt.
~;;.-$1,Louis.Mc§t7

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO [LABORATORY
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ANY CONDENSER CAN BE CALLED LOW LOSS.
BUT ONLY ITS PERFORMANCE QUALIFIES
THE NAME. In THE NEW YORK GROUNDED
ROTOR scientific designing, together with the high-
est grade of materials and instrument workmanship
combine to produce a condenser that is in a class
by itself—no other condenser manufactured incor-
porates so-many actual improvements.

.0005 (23 plate) without Vernier, $4.50. Geared
Vernier attachment complete $1.50

OUR STANDARD NON-GROUNDED CONDENSERS
made in “four sizes, with or without vernier, are univer-
sally recognized for their efficiency, workmanship and low
price—made possible by large production.

Price with Vernier Knob and Dial 23 Plate $3.50. With-
out Vernier 17 Plate $1.80. 23 Plate $2.00. 43 Plate $3.00

NEW YORK PRECISION MICA
FIXED CONDENSERS add the real
undistorted tone quality to your
receiver—and play a most impor-
tant part in selectivity, volume
and distant reception. In fact no
item used in a Radio Receiver requires more precision and makes use of
such exacting measurements as our Mica Condensers. They are uni-
versally endorsed by the leading Radio engineers and most discriminating
manufacturers—yet they cost you no more than the ordinary product.

A—No Clips

NEW YORK COIL COMPANY
338 Pearl Street, New York City, N. Y.

Pacific Coast—MARSHANK SALES CO,, 1240 S.  Main St., Los Angeles, Calif.

All apparatus advertised in this magasine has been lested and approved by PorULar RADIO LABORATORY
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Comprises

I Two Coil Filter Circust
3 R. F. Transformers

3 Sockets

Binding Posts

with Oscillator and

Full Size Blue Print

R AVEN Superheterodyne KI'T

HE heart of the Superheterodyne—a complete

compact monobloc radio frequency long wave length
unit—perfectly matched, assembled and wax-sealed in
one piece genuine Bakelite casing.
Factory wired, synchronized and tested. No soldering
needed. Assures the perfect balance of parts essential
to Superheterodyne performance.

Takes the Guess
Out of “Superhet”

At All Reliable Dealers 32 5

RAVEN RADIO, INC.

8 Learned Street

Albany, N. Y.

¢“Good Parts Make a Good Set”

R S o e N
The Filter Tuner
The BEL-TONE Low-Loss Filter Tuner takes all the
guesswork out of building a Filter Tuner Set. This
uvit has be=en built to the exact specifications laid

down by McGinnis and Maher of the N. Y. Journal.
It b:ars their siznature of approval.

The BEL-TONE Filter Tuner is
made with bakelite tubesandg:rccn $ 75
silk wire. [Itis packed in a neat ————
box with complete instructions.

BEL-TONE RADIO CO.
161-=167 Jamaica Ave. Brooklyn, N. Y.

Other BEL-TONE Good Parts are: Brl-Tone Kit Tvpe AC-
30, Bel-Tone Variometer, Bel-Tome Variocoupler., Bel-Tone
Mounted Binding Posts.

Prepaid in U. S.

The Portable Globe Aerial Co.

1602 Locust

REDUCE STATIC

by using our super-sensitive
Omni-Directional Aerial
Collapsible, Ornamental,

Can be used either as a loop
or anfennae inside or outside.

A wonderful value featured at a
price within the range of all.

Ask yourdealer or send order direct

Dept. 34

Mechanically Perfect

St. Louis

97"“0 850,

CLEARER SIGNALS
INCREASED RANGE
TAXES LESS BATTERY CURRENT

Our newest and best
radio antenna wire

Braided Fiat Ribbon

Contains over one-haif
mile of wire stramls. For
out door or indoor use.
In Copper—Tinned Cop-
per—Lnameled Copper.
We also make round an-
tenna wires in all tvpes
and metals. Loop wires,
Litz wires, Cotton cov-
ered wires.

Foss Antenna Co.
9 Charles St.. Providence, R. L.

All epparatus advertised in this magazine has been tested and approved by POPULAR Rapto LABORATORY
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NEUTRODYNE RECEIVER

THE King Quality Neutrodyne is a receiver in which the most recent ad-
vances in radio engineering and craftsmanship have been incorporated.
The wave amplifiers not only produce enormous amplification but are ex-
tremely selective—a combination which has been the goat of radio engineers
for many years.

No effort or expense has been spared in making the King Quality Neutro-
dyne the best receiver for home entertainment which has yet been produced.

Write for King Quality Neutrodyne Set Catalog

——

KING QUALITY PRODUCTS, INC.
BUFFALO, N. Y.
In Canada: King Quality Products, Ltd., Bridgeburg, Ont.

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



PRODUCTS

RADJO products are efficient anti-capacity parts chat
stand the acid test of comparison.
o e

L 3 3
‘¢ Radjo *’ 180° Low-Loss Tuner
It can be mounted in any position necessary
to mect the wiring requirements of your pres-
ent circuit and it can be substituted for any
coupler you are now using. Lorenz system
basEct weave, the most efficient yet devised.

Radjo Low-Loss Tuners are made in two
models.

The three circuit tuner with a 180 degree movement
of the rotor.

The single or double circuit tuncr has the primary with
eight taps as the stationary coil, with a 180 Jdcgrec

movement of the rotor.

'll’_rice. Either 3 $5 , 50

Patents Pending
““ Radjo’’ Anti-Capacity Jacks

and Switches
A new departure in radio apparatus.  Designed for radio
circuits exclusively with advantageous features possessed
by no other jack on the market. Their infinite low ca-
city meritstheir use. Wiping contact is of cxtremely
arge area under a maximum tension. Radjo jacks are
small and compact, requiring very little space.
The Line Consists of Five Jacks and Three Switches
Write today for interesting literature giving complete
information regarding Radjo Low-Less Products.

JOBBERS—DISTRIBUTORS
Write for Our Proposition

THE SHARP SPARK PLUG CO.

WELLINGTON OHIO

**Sharp "' Products—Licensed M'n’f'rs

The Besi 1n Radio Equipment

\ 209 CENTRE ST7. NEW YORK

PRECISION

AUTODYNE

MANUFACTURED BY

PRECISION COIL co.

Tapped Loop 38.00
Untapped Loop 56.50

If your dealer cannot
supply vou, order direct
giving your dealer’s name

Collapsible Loop Aerials
Built by Radio Engineers

Quality reception . . . greater selectivity . . . no
statie. A convenient. efficient, fully guaranteed loop.
Thousands in use everywhere, Built by Radio en-

ineers. Wave length range with 23 plate condenser
18 180 to 600 meters, Ii. F. resistance at 400 meters.
only 7 ohms. Wire is stranded, of great tensile
strength and high conductivity. Inductance .2 milli-
henry. The 4-point tapped loop will improve your
super-heterodyne.  Sold by leading dealers.

Write for Catalog

Send your uame and your dealer's name for the Lincoln
Catalog. Describes Lincoln Loops. Lincoln Low-loss
Condenser. Lincoln *'Loug 45 Tuner, Lincoln Klit, and
Lincoln Osclllascope. Shows 6 interesting hook-ups.

Lincoln Radio Corporation - 224 North Wells St., Chicago

All apparatus advertised in this magasgine has been tested and approved by POPULAR RADIO LARORATORY
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The Best in Radio Equipment

Anti-capacity JACKS

——

NO SOLDERING : LESS DRILLING : SCIENTIFICALLY BUILT

|

Ohmitam
Anti-capacity SWITCHES

Lower-Loss
Yernier

VARIABLE
CONDENSERS

1=

Lower- PHONE PLUGS

=AY L
z‘:RHEOSUUS

Lower-
Loss

SOCKETS

Lower-Loss

DX -but not only DX -
Volume and Tone!

All Jos. W. Jones radio parts are low loss.

So a set built

with these parts brings in longer DX with greater clarity, select-

ivity, and more natural tone.

Jos. W. Jones parts make set-building easier, too, for they

require less drilling and no soldering.

INDUCTANCE
SWITCH

Variable
GRID LEAK

Jos. W. Jones Jacks and Switches are anti-capacity. Made
for radio use only. No long parallel, leads; which means no
capacity effects. Always ask for the switches with the little red

button.

For Best Results Build With JOS. W. JONES

Jacks Switches

Vario-Couplers Rheostats
Inductance Switches

Variable Condensers Phone Plugs
Potentiometers Grid Lealks
Sockets

TRADE MARK

“IMPROVED”

radio parts

JOS. W. JONES RADIO MFG. €O, Inc.

40-42-44-46 W, 25th St., New York

{Formerly Radio Improvement Co.)

Headed by Jos. W. Jones—for 28 years a successful
engincer and builder of precision instruments

Branch Offices

Philadelphia: 1011 Chestnut Street

Boston: 99 Bedford Street

Chicogo: 53 West Jackson Blvd.

All apparatus advertised in this nagasize has heen tested and approved by Poriiar Ranto Lasoxatogy
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Audio Transformer

. It’sup to the audio transformer to amplify without distorting — to
increase the volume without affecting exactness in reproduction.
That's just what Supertran Audio Transformers do. They are *‘cer-

“SUPERTRAN" tified”” by scientific tests to be unequalled for volume, clarity, purity
Reg. U, S. Pat. OF and quality of teone.
RATIOS An cxclusive feature of the Supertran is its shield, insuring absolute
protection againit damage to the coil while mounting. With any am-
35 tol plifying tube Supertran gives excellent results.

At good dealers everywhere
Write for Interesting Literature

Distributed by

Wetmore-Savage Co., Boston
The Beckley-Ralston Co., Chicago
Coast Radio Supply Co., San Francisco
Excel-All Radio Co., Bloomfield, N. J.
Radio, Limited, Montreal, Canada

FORD MICA CO., Inc.

33 East 8th Street

TN, New Yerk S

“HERCULES”

Aerial Mast $25

FREIGHT PREPAID

20 Ft. Mast $10 or 60 Fr. Mast $45. Al
steel construction. Each Mast comq{ftc with
uy wires and masthead pulley. rite for

iterature and FREE BLUEPRINT.

S. W. HULL & CO. Dept. B-2
2048 E. 79th St.  Cleveland, O.

The Easiest Way to
Do Hard Jobs

“Buzz Boice'" will
take the hard work
out of hundreds of
jobs with the

BOICE-CRANE JUNIOR SAW

Does your ripping, miterng, tenoning, sanding,
grinding. Special blades cut bakelite. Extension
guide accommodates panels 247 wide. Saws 114°*
stock. Driven by motor attached to uny
light socket.

SOLD ON MONEV BACK GUARANTEE

W. & J. BOICE

“REACHIT”
WRENCH

No necessity to pick over a half dozen wrenches to fit
one nut when you use a REACHIT wrench. It mot
only fits all sizes, but automatically

HOLDS THEM ALL

firmly (with adjustable jaws) while getting into the
intricale positions. NO OTHER TOOL CAN DO
THIS. It assures a tight connection in the hard-to-
get-at places.

A Real Tool for Mechanic, Electrician
and Radio Builder -

Niclkel finish, hardened jawes and
fully guaranteed

Price $ 1 50

If your dealer cannot supply you, wilt b

sent post paid on receipt of above amount

and your dealer's name.

CAUFMAN & CLOUGH CO.
WILMINGTON, DEL,

I — b ol 1730 Norwood Ave. Dept.301 A Toledo. O.

5;,1‘5%2'.7;’ “Largest makers of small bench machines in the world™

All apparatus advertised in this magasine has been lested and approved by PoruLAr Rapio LABORATORY
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The FADA

Neutro-Junior
—a wonderful performer

ANY people prefer a Neutrodyne radio re-

ceiver but have deferred buying because
they do not want a set that requires more than
three tubes.

The FADA Neutro-Junior is a three-tube Neu-
trodyne. It is far superior to ordinary three-tube
sets, for it possesses many of the desirable qualities
of the larger Neutrodyne receivers. In volume, in
selectivity, in ability to get distant stations and in
tone quality the Neutro-Junior is an amazing per-
former. Enclosed in a solid mahogany cabinet it
is a remarkable value at $75, enabling almost any-
one to own a handsome, efficient radio receiver at

a price they can afford to pay.

The Neutro-Junior has only two control dials, both
of which read practically the same at all times.
This ease of control simplifies your tuning.

The FADA full line of Neutrodyne receivers in-
cludes six models—three, four and five-tube sets in
plain as well as in art-craft cabinets at a price
range of $75 for the three-tube set to $295 for the
five-tube Neutrola Grand.

Your dealer will be glad to demonstrate the Neutro-
Junior or any of the other FADA models. Ask him.

F.A.D. ANDREA, INC,,1581 JEROME AVE, NEW YORK

TFADA

Radio

FADA Neutrola

Grand

No. 185/90-A The
five-tube Neutrola
185-A mounted on
FADA Cabinet Table
No. 190-A., Price
(less tubes, batteries,
ete,) $295.

FADA Neutroceiv-
er No. 175-A
Mahogany cabinet.
Inclined panel and
roomy battery shelf.
5 tubes. Price (less
tubes, batteries, etc.)

$160,

All apparatus odvertised in this magazine has been tested and approved by POPULAR RaDIO LABORATORY
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~with the
Silver Plated Prima

REG. APPR LS, PAT. OFFICE.

U. S. Burcau of Standarda Bulletin proves that
silver has lower series resistance than any cther
metal. Another known fact is that radio fre-
quency currents travel on the surface of wire.
Therefore, if surface conductivity is increased,
the aet employing the wire will be made more
efficient.

GEN-WIN Low Loss Tuner
employs an aperiodic primary of special silver
plated copper wire. Condenser tuned secondary
and seif support-
ing spiderweb tick-
ler arc also of latest
low loss design. A
GEN-WIN Low
Losa Tuner will en-
able you to build
the most efficient
regenerative se t
ever designed, both
for DX and local
reception. They

Pat. App. For are unconditionally
At Your Dealer or Sent Postpaid guaranteed.

With each tuner you get a complete set of de-
tailed blue prints (full size panel pattern, in-
strument layout and picture wiring diagram) for
latest Gen-Win Low Loss Set.  Separately 50c.
Write for descriptive circular, Dept. P.R. 125.

e

_ We ean prove the effi-
ciency and superiority of

DUPLEX CONDENSERS

This proof is sct forth in two interesting
foldees entitled *‘Cons” and *"'Facts.”
WRITE FOR THEM TODAY

TRADE ‘l’ Ak
“FR” Series “DR” Series

The highest quality A low loss precidlon
low loas <ohdenser condenser of High
made. Used by fore- valu¢ and upusually
most eet manufac- low price.

turers.
Ses Dupler Con dﬂmn at your Dealers. Also
! Supplementary Kit for
busding "Super-_Hcl:' and other

THE DUPLEX ENCINE

COVERNOR CO,, INC.

650 Flatbush Av.Ext,
Brooklyn, N.Y.

long wave

SOLDERLESS
RAJAH SNAP TERMINALS
For Panel, Base and Battery Connections

Approved by Pepular Radio Laboratory and L. M, Cockaday

Patented Sept. 23rd, 1924,

Ellminate the nolse due to poor conntCtlond and save the time
and trouble of screws—oOr the common 8pring clip terminal.

Just snap on of off. The Phosphor Bronze spring clip lusures a
posltive contact.,

Connectlion atlached to of removed from cable Iz hall 8 milnute.
g}vlnﬂdan absolutely tight apd accute conncction without the use
of solder.

Not only A convenience but & nccessity for Satisfactory Radio
Operatlon.

Price. complete, as llInatrated, cach 20 cents. Base studs, which
At all screw battery posts, each. 6 cents.

RAJAH SNAP TERMINAL

For Radiator Ground Connections

Just remove the center serew that holds the valve
handle In place; 8llp the screw Lhru the hole In the
specia!l Ralah base deslgned for this Durbose and
replace the screw.

You have an absolutely positive
ground copnection in half & minute,
and- ground wire may be ipstantly
attached or replaced at- will.

Price, same as rcgular Rajah ter-
minals. DBase only, whi¢th fits any
Rajah Connector, 6 cents,

Special Introductory Offer:

1 dozen terminals and st.uds by
mailprepald. ... ............. 2.00

In ordering. apecity whether mguln.r
or ground hases are deslired.

RAJAH AUTO SUPPLY COMPANY

BLOOMFIELD, NEW JERSEY, U. S. A

All app'amtus adueriised. in- this. magazine has been tested and approved by POPULAR RabDio LABORATORY
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ST I EcTIivIT Y

ITH A Radiodyne you can

Some
choose from any of the RADIODYNE
) - Type WC-12
programs. on the air. Nearby i
broadcasting cannot prevent you Hos on Amazing Degree of
R . . . ectivity
from getting distant stations. Uses 6 Dry Cell Tubes
. . R . Receives from Great
The Radiodyne will bring in the g L
Ex ional Clarit
program you select clear and . Ezf‘:::,i? L
distinct no matter where broad- Tt Cabinet
. All Models are Compara-
casted or where you live. - tively Low Priced
) Write for Our Fres Booklet
WESTERN COIL &
If you can get it with any set ELECTRICAL CO.
. . 308 Fifth Street
you can get it better with the Racine, Wisconsin

L ——WL—1

NAdiodyNE

__,_

all apparams us advertised in this m maga.,me has been tested and approved by PoPULAR RADIO LABORATORY .
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SICKLES]

DIAMOND-WEAVE COILS

lnockout Reflex Coll No. 8 Patented Aug. 21, 1923

Price $4.00 a Pair
For the Roberts Circuit

Two units of remarkable efficiency, built specifically for the
immensely popular Roberts Circuit. Primary and secondary
coils in unit No. 1 are mounted on an insulating sleeve, with
the primary coil left free to allow for adjustment in coupling.

Unit No. 2 contains primary, secondary, neutralizing coil,
=8 and tickler. The tickler is provided with 180 degree cial
Tuned Transformer Goil No. 14 control. The tickler is also provided with an additional ad-
Price $2.00 justment of coupling to conform to different characteristics

of tubes or variations in plate voltage.

Among other popular Sickles products are the Tuned Radio
Frequency Coil for self-neutralizing Tuned Radio Frequency
Circuits, and the Knockout Reflex Coils. We manufacture
coils for all popular Circuits and for special requirements.

Send for descriptive catalog

The F. W. Sickles Co.

339 Worthington Street
Ooils for Roherts Ciroult, No, 18 SPRINGFIELD, MASS.

e s ———

Can you think of & more practical Christmas gift?
And your frisnds will appreciate your thoughtiulness.

DIAMOND ELECTRIC
SPECIALTIES CORP.
102 SO. ORANGE AVE., NEWARK, N. J. |

Dealers—Jobbers, Write for Proposition

Sets ! Vie-25 Vnriotralformer

After you check your batteries, tubes, transformers and fixed
condensers. and spot all doubtful connections. and still the music
sounds like it came from Mars. pounce on your tuner. It may
look innocent yet be as leaky as some people’s idea of secrecyl
H The L -+K Variotransformer should solve your problem. It

gives you the DX amplification of two fixed R. F. Transformers.
makes one tube do the work of two without reflexing. and
eliminates the variable condensers usually placed across tuned
R. F. Transformers. along with its losses.

It works alone in any standard hook-up. and is very effective
with the L -+ K Variable Clarifying Selector in the aerial circuit
for fine tuning. The Variotransformer is $8.50; the Selector is
$7.00. Sendfor

FREE BOOK
showing complete L -1 K ine. Greene Concert Selectnr hook-up.
and other effective circuits. (Jobbers. Dealers ~write.) ON ONE TUBE
zie nee SRR Riusioen Catomi
[+] 3 tlanty
Deﬂ' P. 654 Grand Ave. New Haven, Conn. Canada, Cuba, Mexico and Hawaii. }\eﬁ;nucagoacst 3:::;

Liear England to California. Qur new plan makes this set
- E)asées: argdgcheap:stl w:&"“did gne hoir pu;:r inlopemtio;.
. TV l.ll'! n control. ¢ soldering. ny ovice ca [+]
L AN GBEIN+KAUFMAN K it. BIG BOOKLET FREE or complete instractions foo
j “ " ; X :‘::l.ﬁ 25¢C stamDd or coin.
High Grade "Low Loss” Tuning Devices Pt VESCO -RADIO CO,
Box PR-117 i Oskiend, Cal:-ts

All apparatus advcrlised in this magasine has been lested and approved by POPULAR-RADIO LABORAT
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Samson Supex-Kit
ve

Unother Radio chievement
3 fKIT INCLUDES“\)
Sams

on Long Wave Transfonmers
5000 meter wave length

l Samson Filter Transformer
for this wave length

l Samson Oscillator Coupler

CJHSO Jull information on hou\to
Build This «Set\

All Samson Transformers are made with the
FAMOUS HELICAL WINDINGS

Remember that “‘Samson” stands for 42 years
of leadership in the manufacturing of electrical
specialties. Other Samson Radio products:

SAMSON AUDIO TRANSFORMERS SAMSON PUSH-PULL TRANSFORMERS

Write for Proof of Samson Superiority

SAMSON ELECTRIC CO. : Canton, Mass.

Sales Representatives in Larger Cities

Al appurdtus‘advertised tn this magazine has been fested and approved by PoruLar Rapio LABORATORY




The Best in Radio Equipment

Charge your radio batteries while
you sleep, with the Ultra Handy
Battery Charger. It needsno watch-

ing. It cannot overcharge . your
battery. Even if left for several
days no harm can be done.

The Ultra Handy Charger is very
simple to operate. Merely connect
the plug on the charger to any
lamp socket and the charger to the
battery by the two battery clips
and turn on the current as you
would light the electric light.

Charges Them All

Handy Charger Features

No bulbs to break No aurxiliaries necessary
No acids to spill No sticking contacts
No fast-wearing parts No weod used—hr

The thousands of Handy Chargers in use
today are the finest testimony of their
ggglﬂarity. Our users are our greatest

sters. Send the coupon today and
learn more about this great convenience
and money saver.

Ultra Charger F.O. B. St. Louis

$1 8.00

4339 Duncan Ave. St. Louis, Mo.

I am interested in the Ultra Handy Batte:{y Charger.
Please send me literature and name of deuler who
will gladly demonstrate.

Name . ... it .
Add.ress. ............ T T T \...-' ..... "?‘.'
GCity. ... ..o State. . ... ..., ..

Greatest (atalog

of Radio @
Barsains

It contains a thousand bargalns of
overything In radio: parts, supplies, com-
Diete parts for sets, complete gets, etc., alto a
mine of very latest Information on all different
circults, oomrleu-llst- of broadcasting statlons
and other va ugble data. Send your name and
zadmand we'll send FREE

a

American Bell
Loud Speaker

With American Adjnstable
Unit. Wonderful volume,
clear reception. Bresks for
itself without moanng, 10-

inch Nl—made of non-
vri‘grn.LPnez mRerial.

HEADPHONES
Bar “RandolphSpecial™
2200 Ohm moulded
Ourchaulol iudﬁlled_with bargains hudser..o propel?ly de-
like these. Order direct from this gigned to give strong
Tk S
ouf catalog, FREE Service Dept. G.sicst, headphone'y

RANDOLPH RADIO CORP.
IS9 N.UNION AV. oerr BEEE CHICAGD, ILL

EBY

BINDING POSTS

Twenty-five They Don’i
Different Lose
Engraved Tops Their Heads

H.H. EBY MFGQG. CO.
i Philadelphia

" CARTER “ONE-WAY” Plug )

50c

Lock this plug over. Compare it with all others, then you
will know why set and loud speaker manufacturers have adopt-
ed it -as standard equipment. There is nothing to equal it
for Quality. workmanship. design and service.

Don't waste time
buy Carter.

Any dealer c:-a_n :up.l;ly. Write us for Catalog.

in anpdu:_Cuter Radio Co., Limited—Toronto -

B (arter Radio (Co. |

i L.

money experimenting, buy the best—

<Al apparatus advertised.in this mugazine has been tested and approved by POPULAR RaADIO LLABORATORY
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I

{

A or B Batteries
Battery Charger

Antenna or Loop

UST plug into the nearest electric

light socket, and the Mu-Rad
MA-20 will entertain you without
any further attention.

V157 The New

i

The Last Word in Radio

Cumbersome aerials and loops, mussy stor-
age batteries, troublesome “B’" batteries,
and the battery chargers—all the former
expensive and complicated accessories of
radio—made obsolcte by this “‘culmina-
tion of radio.”

Write for Illustrated Literature
and the name of the nearest
Store where vou can- see Mu-
Rad Receivers.

809 Firtn Ave AsBURY PARX. NEw JERSEY

" Mu-Rap Lasoratories Inc.

%.‘I‘ l‘."‘lﬂ““‘l‘l‘l‘..I-I.I.I.!.l.‘.l.'l!.‘...I.I..-I.I'I‘I.C.I‘I...l-l..“%‘.5‘.“"‘."“.‘.""‘..l.l.l'l'l'lla I.'.I.‘I.‘I.l_.llI.I.l.lll.l.l-l.l.l.l.l.l.l.l.l.....I.‘I...I
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{1 One @uimination of Radio éE
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"
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USE INSULINE PANELS!

o INSULINE is a panel that is praised enthu-
(55 £ Lt siastically by manufacturer, dealer and
amateur.
chined, never warps or sags, and holds ali

It is easily engraved and ma-

mounted parts like a vise.
INSULINE comes in three beautiful colors—black, black anti-capacity, mahogany

—and the new frieze finish.

In standard and special sizes.

INSULINE being a poor conductor of electricity, doesn’t dissipate the electrical

energy needed to operate your set.
volume and great distance.

It gives you a silvery, mellow. tone, with big

For panels, dials, tubing, sockets and mounting strips—Insist that your dealer give you INSULINE

RADIO PANEL AND PARTS CORP.

{lnsulating Co. of America)

Ne;v York

Western Branch: INSULATING CO. OF AMERICA, Madison, Wis.

Manufacturers, Jobbers and Dealers Write Our Nearest Branch for Booklet and Prices

(ieerhose

Tantalizing Stations

E'Z"Fb ON

(EASY TUNE)

Radio Dials

Stations close together and hard to get are
brought in easily with E-Z-TOON  Radio
Dials. The larger dial is for coarse tuning
(finding the stations) and the smaller dial is
for fine tuning (tuning stations clear), The
ratio of the lar r dial to the smaller dial is 50
to 1. E-Z-TOON dials ¢ive that fine vernicr

adjustment thnt "Radio fans’ have been long-
ing for.

Zero on either right or left,

There are no cogs, gears, back-
lash or lost motion. E-Z-TOON
Dials re?mre only & screw-driver
to install. Take off old dials—
slip on E-Z-TOON and tighten
set secrew. 'Wa alzo furnish amall
dials to match for Rheostats.
Switches, ete.

3" Dials $2.00
4" Diale $2.25
2" Rheostat Dials 40c¢

Order from your Dealer. If he
can’t supply you, write

E-Z-TOON RADIO CO.

3236 W. Washington St.,

N

KEEP

SPEE—GU4QD A CAN
INSULATION HANDY

MEETS every condition of the new Lo-Loss
idea in radio set construction. It should be
used as an insulating enamel or cement on all form
wound coils, bare wires, and soldered joints. Also
used to replace Spaghettl.
Safe Guard Insulation increases energy and
clearness to your set by reducing current leakage.
Clear and semi-transparent colors,
Accept no Substitute

Safe Guard Insulation Co.

Landsdale Penna,

Indianapolis

All Radion Products

MAHOGANITE and BLACK

RADION PANELS

Al Stock Sizes and “That Special Size for Your
Phonograph, Portable, Super or Odd Size Cabinet”

WHOLESALE o RETAIL
Send for Price List

NEW YORK HARD RUBBER TURNING. CO.
212 Centre Street New York City

AUl apparatus advertised in this magasine has been tested and approved by PorurLar Rapio LaporaTORY
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A Better Tube

MAGNATRONS today are
better tubes than they ever
were before —and that is
saying a great deal. MAG-
NATRONS occupy a front
rank position among
vacuum tubes; they know
no superiors and very, very
few equals.

MAGNATRONS have been

"changed both internally and
externally. All types are now
manufactured in the tipless
form. This is an important
feature;it greatly reduces the
chances of accidental break-
age. The bases,too, have been
improved. Pure bakelite is
used, thereby cutting down
leakage and capacity.

The internal changes in MAGNA-
TRONS make these tubes more fit-
ted than ever for efficient radio fre-
quency amplification and powerful
audio frequency amplification.

MAGNATRONS are made in three
types—the DC-201A, the DC-199
with the miniature base, and the
DC-199 with the large standard
base. The list price of all types is
$4. Your dealer will be glad to
show MAGNATRONS to you.

—afee
v
CONNEWEY ELECTRIC LABORATORIES
309 Fifth Avenue  NEW YORK CITY

All apparatus advertised in this magasine has been tested and approved by POPULAR RADIO LARORATORY
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Improved
Reception
with
FIL-KO.1eak

YOU can “log” your FIL-KO-LEAK just
* a3 you do your other tuning 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 lgct them with crystal clarity.
You read IL-KO-LEAK resistance in
exact terms of the megohm through a -
hole in the panel. (It's also equip for
baseboard mounting.) - Resistance element ia
constant and accurate, and is not affected by
atmospheric conditions, wear or jarring.
Every FIL-KO-LEAK is guaranteed to be
g:rfcct clectrically and mechanically, and to
accurately calibrated over the operating
This

range for all tubes ()4 to 5 megohma).
calibration is doubly checked. Send 2¢ stamp

to Dept. P. R. 125 for literature on improved
sCl1 E.INATIFICALI.Y COR

reception.
RECT $2
VAR BRLE CTRID LEAK

r-KO-L
Individually Calibrated)In Sanads

If your dealer has none. send his name with remittance divect to

I iNSTRUMENT &)

Harrisburg Pa.

Tuning Feature
Directional

Can Be Logged
Collapsible

TUNED LOOP

Pogitively the last word in loop conatruction. Gives remarkable

results because it inay be tuned and logged. Exclusive features

give you Selectivily and Distance unheard of before with loop aerials.
We watit you to see for yourself. So send at once for our

GUARANTEED TRIAL OFFER

We will send this loop on ten days' trial. You are the judge.
Siniply send $2.00 as a good faith deposit with your order. Deposit
balance ($14.50) with stman when loop arnives, Try it for ten
days. I} nat ectly sotisfied in every way, return and you get the
$18.50 back WITH NO QUESTIONS ASKED. You take no risk!
QOur offer is guaranteed, 60 send now. :
CO.

HERMANSON-KORACH MFG.
309 So. LaSalle St. Dept. 8 Chicago, III.
Full Particulary on Requesi

Dealers and Jobbers who are rated: We will ship sample on memo.
invoice for inspection and test. Write today.

lIlNIII[ﬂIIIHIHII|||lIIIII!IIIN|llMIl|||||lIHIHIIHIHIH_HHWHIIIIIIIIIIIHIIIIIHl||||||l|||||||II|1||IlIIlIII_IIII_IIIII|I|l|II|l|I|||I||||I||I||||||

GiveYourTubesaChance

The Grid Leak deter-
mines the efficiency of
your set. The pro?er Grid
resistance varies for each
tube, and the conditions
under which it operates. ||
VOLT-X GRID LEAKS
are positive and smooth |
inaction with an accurate
range of from 4 to 15 meg-
ohms. They fit any stand-
ard Jeak mounting, and
Eget the absolute maximum
rom vour tubes,

Grid Leak $1§8

l Grid Leak Mounting
BURTON & ROG

MFG. CO.

ERS

755 BOYLSTON S5T.. BOSTON. MASS.

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



OR the owner of Radio there is

more and better broadcasting than
ever before. Concerts, operas, lectures,
sermons, educational courses, market,
weather and special reports, and always
the thrill of unexpected announce
ments of important happenings.

AtwaTtes Kent Radio in your home
will assure you countless evenings filled
with joy. -

You will find ATwaTter Kent Receiving
Sets and Loud Speakers well within
your means. To fully appreciate their
many advantages, sce the new Models
at any radio dealer’s.

Note the materials used in their con-

nanselidiEeEn

INEINT

struction; the best that money can buy.
Feel how smoothly the dials turn; that's
but one example of their master work-
manship. And then listen to the
remarkable reception. Note the ease
with which you can bring in stations,
with ample volume, even from a
distance.

For selectivity, distance, volume, clear
reception, simplicity of operation and
beauty of design, ATwarter Kent Radio
is unexcelled. :

These qualities your radio must have
to give you perfect satisfaction. Be
sure of getting them all by buying
ATwATER KENT.

Inseructive literature on request
ATwaTer KeNT ManuracTuriNGg Co., 4712 Wissahickon Ave., PRiLADELPHIA, PA.

THINK OF WHAT

1S BACK OF 1T

Pacific Coast prices slightly higher

: Nodel 10-383

Modet &~ 4103

RS

Mode! 20 - 8100

Mods v
a I - : ;
! Wodel § 363
-
B

AN apparatus advertised in this magazine has been tested and approred by PortrLar Ranio LLARORATORY
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Junk Your
[ ‘B’ )}
Batteries

Use the

% WHAT IT IS
? Primarily the Mu-Rad B-Radicator is
an instrument for tre.nsfc;rminF0 ordi~

B Radicator

End of "B battery troubles—noises, “'fuding” and {requent re- nary house-lightin 110 Volt,
placement. B battery current steady, uniform ALL THE 60 gyde alwfnanr?gcrd;:;&t)( into the
TIME. A practical instrument—not an_experiment. Supplies same st of current as was formerly
current enough for seis using as many as 8 tubes. No generator obtained from B batteries. Not in the
hum. Absolutely harmless, does not interfere with lighting cur- least complicated to use—the plug on
rent: protected against damage to itself. See the B-Radicator at the end of the cord attached to the B.

work in your Dealer’'s Store. Radicator is screwed into any lamp %
. ; socket just as you attach a vacuum ﬁﬁ

Write for Literature and the cleaner, electric heater or iron. The

Name of the Nearcst Mu-Kad Dealer wires which formerly lead to the'B "bat-

teries are %on?ect::ed to the binding ii;ts

on one end of the B-Radicator. 1akes
Mu-Rap LABORATORIES INC. ip Nt more oo thon caedi-Vor B

@ Battery—the metal box is 6* wide x

809 Firrn AvE AsBURY PARK. NEw JERSEY 414”7 deep x 10” long. Uses ordinary

Uv-201-A or C-301-A vacuum tubes.
S TUBUATEUA T /BB PR VB TR AL 7ECYA VAT T FECMRCTEVAR 7B DA P 0K 74 75X AT T/ JK 7 R TR 7 I I B,

Astonishing Loop Results
On Super-Het Circuits 3 ‘ ) '

The many advantages of loop reception have now
been increased by the remarkable new Bodine Low-
Loss Folding Loop. The stranded wire used is bank-
wound on the basket-weave principle. With c.reuits
sufficiently sensitive for loop operation, especially

the Super-Heterodyne, the Bod.ne makes the set \

. —

moie selective, increa es DX range, cuts down static /)

and interference, and through lowered resistance and

di.tributed capacity mater.ally increases volume and

clarity. You must SEE the Bodine to fully realize = . -

its big advance over the old-. tyle loop. .

11 yonr radio dealer cannot supply you, :

yoi may send order direct to us. The

Shipped post-paid on receipt of $8_50 llag [ ] 0]
and your dealer’'s name. Speaal Tapped l.ow- 5]

Loop for Inverse-Duplex. $10. Be sure

Io give make or type of circnit used.

BORINE

LOOP AERIAL

BODINE ELECTRIC CO.
2256 W, Ohio Street
Chicago, Il

Patented May 16, 1923
Serint No. 1454997

Infriogement anbject to
prosecution

Reflex Crystal

Insures f{reater distance, selectivity, sensitlve -
nesa, .eglace our present

crystal with the Grewol Fixed
Detector. All you need to
improve your set.

2 IN1 CRYSTAL

Two surfaces instead ol only
one. Double life, 5
double value. OC
Al vour dealer’s, or direct.
Mention dealer's name.

CUansyreeo BY
» @ ®

Ail apparatus advertised in this magazine has been tested and approved by PoruLar RADIO LABORATORY
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Non-Dielectric Condensers

Marconiphone

Used by

MARCONTI §

N designing a receiver to bear the magic name
I of “Marconi” only the most dependalle in-
struments were safe even to consider. The
eventual selection—after exhaustive research
and tests—of HEATH CONDENSERS for this
famous receiver, tells a convincing story of
lasting dependability—the hidden extra value
that you get with every Heath Condenser.

PRICES FOR VERNIER CONDENSERS

With Wirhout

Dial Dial
No. 12AV 12 Plate. ............ $5.00 $4.35
No. 24AV 24 Plate............ 5.50 4.85
No. 44AV 44 Plate............ 6.50 5.85

Non-Vernier types in all capacities.

Heath Sockets with the Exclusive Shock Absorber Feature,
Price 75c¢. Heath Genuine Bakelite Dials in 3 diameters

See these Heath Products at your dealer's

Write for Literature

HEATH

Electric

204 First
Street

.RADIO &
;, Mfg. Co.

Newark,

' “‘é N. J.

Canadian Disuributors: Marconi Wireless Telegraph Co. of Canada, Lid.,
Montreal, St. Johns, Vancouver, Winnipeg, Halifox and Toronto.

Grounded Metal Erd Plates

Permanently Flat
Plates

Stamped under huge
p.esses to absolute flat-
ness, tempered to prevent
warping.

Micrometer Geared
Vernier

Ordinary adjustments
reduced by separate
geared adjustment to
hairbreadth distinction.
We guarantee the Heath

. Vern'er Condenser to be

more highly selective than
any condenser employ-
ing a vernier which actu-
ates ALL of the plates.

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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A constant factor
in radio development

Radio design progresses rapidly
—but radio’s standard insuiation
continues to be Bakelite.

For the further refinement of
radio sets and parts, radio engineers
relyupon Bakelite. Typical of many
new Bakelite applications are the
Musette Loud Speaker, the Para-
mount Loop and the Amsco Tube
Mounting Panel.

Of all insulating materials Bake-
lite alone combines the many char-
acteristics vital to efficient radio
reception.

Write for booklet ‘K"

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago OHice: 636 West 22d Street

00,

Send for our
Radio Map

BAKELITE
Condensite The Bakelite Radio Map liats the
call letters, wave length and loca-
e tased tion of every broadcasting station
Phenol Reyin Producty in the world. Enclose 10 cents to
manulectured wader cover the cost and we will send
;':'.""':_':‘T "’ You this map. Address Map De-
CORPORATION R

NOL-LOS™

1=Sharp Tuning
2—Paerfect Shleiding
3—No Body Capacity
4—-Mechanically Rugged
6—Easr to Instalf
g—nuilt to All capaclities

—Loases 80 Low

they are noslisilH‘o“

Variable §
tjbndensw

L S ME

oo

"The Perfect Condenser for Any Circuit

“Nol-Los” the Perfect Condenser appeals strongly
to every Radio Fan and Scientific Experimenter.

Built of aluminum, it is mechanically rugged and
easily mounted in any position requiring only one
hole in panel.

Its superiority over any other Condenser produced is
universally acknowledged.

It has withstood the scverest laboratory tests,

When buying a Con-
?enscr. usk for “Nol-
08"

Dealers and Johbers
wrile for terms.

\

L=

B. Grosser Sons Co., Inc.
55B Sudbury Street, Boston, Mass.

THE MATER|AL OF A THOUSAND USES
—

' SPECIAL

INTRODUCTORY PRICE

For a limited time only, and to introduce this
new and superior Storage *‘B’’ Radio Battery to
the Public, we are selling it for $3.50. Regular
Retail Price i8$5.50. Yousave $2.00 by ordering
NOW. A finer battery cannot be huilt than the

World Storage “B’” Battery

1z C’E.l.l..s—lﬂsveol.‘l'md .

¢ to M.

Bona o prossoceive bursra-ihis WoIRLD Siacarer 4 Bt

tery bring® a new cancsution of battery economy and perform.

ance:. Here is a batoe; u;tzemn forr itself in o few weekn—

will Inat for yoars & recharged at & nexligible cost.
And you save £2.00 i"g ®ow.

ped Wicth

A SuPeTiOTBattel'Y lS;c:'ll‘:lI ubber Case

lisshenwpduty 21-8in. x 1in. x 1-4 In, plates and plenty of
k=il spridwtiz. Extra heavy glass jars ollow resdy observa
'“.i"f charpe and preveat lvaksge and seepage of current
L b e ..mr e, while idk-, at constant voitage.
'l'og;lll find this battery & boon to long distance neeptgon
It does away with & great many boisea 80 often blamed on
“elatic *" Mal] your order today,

SEND NO MONEY

im atals number af hwitsrics wanted and we will ship ﬂg
T i8 repeived. 1THA OFFER: 4 batteries in seriea (
lell.ﬂ%. P!I !nr\-:“nm after examining batteries. &
r ecnt awcvant for vl with order. Send your ordor
W snd save §2.00.
WORLD BATTERY COMPANY
Makers of ths famoun Worid Rodio "*A’" Storage

1219 S. Wabash Ave., Dept. 77 Chicago, L.
E 62.00 BY ORDERING NOW?

SA

L All apparatus advertised in this magazine has been tested and approved by PorrLar Ranio LARORATORY
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HERE are so many places to use TALKING TAPE—indoors. It
adapts itself anywhere.

TALKING TAPE is flexible—vyet strong—and is easily handled with-
out kinking or curling. Its twelve parallel strands of flat metal, woven
with the fabric, provide maximum receptive surface with minimum
bulk, and bring in distance with surprising quality and volume.
Wonderfully selective, too.

TALKING TAPE works perfectly with all types of receivers—tube or crystal. Buy
two or three boxes from your dealer today—and use it indoors in different rooms
in different ways. Various suggestions for use are given with each box.

Ta

The Pexfect

Manufactured by
HOPE WEBBING COMPANY

For Forty Years
The World's Largest Manufacturers of Electric Tapes

PROVIDENCE, R. L.

—_—

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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A sensation
among radio fans/

Like countless others, you too will welcome the results given by
Airtron Tubes. Due to their improved, scientific construction,
every syllable and note comes in on an Airtron flawlessly clear,
round, full and natural in tone. And they’re guaranteed for
stamina—good, long, active service. Used and endorsed by radio

authorities.
Type 200, 6 Volt, 1 Amp. Det. List Price Type 12,114 Volt, .25 Amp. Det. and Ampl
Type 2014, 5 Volt, .25 Amp. Del. and Ampl. $4.00 Type 199, 3{ Voit, .06 Amp. Det. and Ampl

Sold by all dealers, or shipped C. O. D. direct by parcel post.  Mention type when ordering.

H. & H. RADIO CO. Dept 102. 514 Clintop Avenue, Newark, N. J.

DEALERS-—Write
for discounts

SR

| SRR

B 1s'. 1T
e
PR S e

P TR IR

’
won’t warp or swell?
THE LOST CHORD Heat won't warl? a Balx'lflith;IDilectohpanrial and
; water won t make it swell o weather element
is not lost when you stop the can change its form or sleek finish.

leakage of antenna energy with

PYREX insulators, [ | ‘ E: o
PYREX, 1the all-weather insula- bakellte~ d-ileCto

ting material, delivers all the (Distinguished by its Red Stripe)
energy to your set. Makers of finest radio scts use Bakelite-Dilecto for panels,
Amateurs who make their own outfits know it to be the most
At the Better Dealers satisfactory material known. Used ten years in the U S,
PRICE 45¢ EACH Navy and Signal Corps.
THE CONTINENTAL FIBRE CO.
CORNING GLASS WORKS Factory: Newark, Delaware
Industrial Division Service from:
CORNING NEW YORK New York, Woolworth Bldg.  San Francisco. 75 Fremont St.
Chicago, Wriglcv Bldg. Los Angeles, 307 §. HIll St.
Pittsburgh. 301 Fifth Av. Seattle, 1041 Sixth Av., So.

All apparatus advertised in this magazine has been fested and approved by PoPULAR RADIO LARORATORY
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Is Amer Iran the bes

AmerTran is recommended to you as the “best” audio frequency
transformer because:
AmerTran gives the mosf uniform amplification. All tones are ampli-
fied nearly alike.
AmerTran insures amplification of the highest order with minimum
distortion.
AmerTran makes tubes deliver the ufmos¢ in volume, clarity and
tone quality.
Use a pair of AmerTrans and you have the combination to get all two
stages can possibly deliver.

AmerTran is made {n two types, one quslity — A F 6—
Ratio 5:1 and A F 7—Ratio 3)3:1. Buy them by the pair |

AMERICAN TRANSFORMER COMPANY
181 EMMET STREET, NEWARK, N. J.

“Transformer builders for over twenty-three years”™

Send for leaflet giving useful

Frice elther model $7.00 at your amplifier information.

dealer’s.

All apparatus advertised in this magazine has been lested and approved by POPULAR Ran10 LABORATORY
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More Adventures of

BURGESS

U. & U, Phow

The same Burgess Radio ‘A’, ‘B’ and ‘C’
Batteries which are today fa;thfully servin
the nation’s armed forceson land and sea an
in the air, and used by leading radio broad-
casting stations, experienced radio engineers
and amateurs, are sold in your own com-
munity by your own dealer for your own
receiving set.

When youreplace yourold batteries, ask your
dealer for Burgess. Insist upon this brand of
laboratory products—you will receive the
same measure of satisfactoryservice that has
won the confidence of the radio public.

*“Ask Any Radio Engineer"
BURGESS BATTERY COMPANY

Enginears DRY BATTERIES Manufaclurers
Flashlight - Radle - iznition - Telephone

General Sales Offlest Harris Trust Bullding. Chicase §
Labarstories and Worka:
Madison, Wisc. i

In Caneda:
Misgera Falle and Winnlpeg | | I i |
| Y g 38

aunc:ss]

Premier
Microstat
The
Sliding Scale
Vernier
Rheostat
Fine Tuning Made Easy

Premier YMICROSTAT" i5 a wonder for tuning In the
distant stations, Stunds alone In its finencss of adjustment
and minute control. Two resistor unlta—one six ohms
and one forty ohms—connected In parallel. Vernler ad-
justment on high resistor. Nolseless {n operation. Insurca
perfect freedom from sputtering and scratching.

Premlier “DUOSTAT’ combines two rheostats In one.
Provides all necessary control of two tubes with one panel
mounting.

Premier Double Disconnect Potentlometer I8 the last
word in plate current control. Its apecial feature. a double
break switch, automatieally disconnects "A™ and "B"
batteries when lever i3 off. Absolutely prevents batters
waste and tube burn out danger,

All three above Instrumenta are typical In design. Eack
requires only one hole in panel, Bakclitc moulded. Silvei
etehed dials. Many other superior features. All one
D lee—%2 50 each,

Write for Free Bulletin No. 94 showing complete line
of P'remier Quality Radio Parcts. Ask your deaizr if he
hae Premnler frec hook ups. 1f not, send his name and re-
celve a set free.

Premier Elestrie Lompany

3807 RAVENSWOOD AVE., CHICAGO

PREMIER

Quality Radio Parts

= J(apaci
/nsﬁmt%

Reads directly in microfarads from
LD0000S te 021 in successive stepa of
L0G0005 mid.

Manufacturers, Jobbers and Dealers
write for detalls and prices. You will f.nd
this Instrument indlspensable in accurately
elamitying, wstlgg and matching the ea-
pucivy of nxed and variable condensers.

Origlnally deslgned and used to commercially test Ben Franklin
Micadensers, the all metal and mica fxed condenser.
Most popular Micadenser Capacltles priced as fcllows:
0001 to .0005 - 35¢c, 0006 te .0025 - 45¢,
L0035 - 60c. 006 - T5c 015 $1.756
00025 with Bracket fot Grid Leaks -
Micadensers In Matched Paire (warranted e:actly same Ca-
pacity) at 25¢ a pair additiomal.
We il furnish any exact capaclty ealue in Micadensers at 10c.
ahooe regular price.

At all good Jobbers and Dealers. If dealers can't supply
Ben Franklin Micadensers will be sent prepald. on receipt of
remittlnce with order.

THE BEN FRANKLIN RADIO MANUFACTURING COMPANY
2650 Superior Avenue Cleveland, Ohio

Al apparatugadvertised in this magazine has been tested and a ppmved by PorPULAR RADIO LABORATORY
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"Pedigree of- th S

- AMPLION-

in w‘nw-m Altred irahom demonatrated
,}fm first practical” 16bd speaker whloh the "
Tyworld had ever, heard., - . -

n iasa-("}rnham Loud Smkem com-
_vierctally prodoced.

4n 1884 —Grabam Lond Spenkera firnt used -
n the British Navy. Grahoain truulmlmrs ]
applled to phonogrnnhs for loud wealgng
reproduction, . ’

In {896 —Graham loud speaking Daval tale-
phoqesndnptad by the Britlsh Admiralty.

In 1898—Graham Watertight Loud Speak.
era pateoted. Pinced o6 many warshipsand -
mercantile veusels thronghout world,

in 1902—Complete Grabam Loud Bpeaker-
‘installatlons, on ventrai battery plap, crected
‘oD wilrshipns as the soie means of communt-
catlon aboard shlp

| inm 1806 —The most extenrlve oud speaker

naval installation to date, made by Grabame
| tocluding a Grahany exchange uyalem fitte
to British warehip "Dreadnought™,

Onw.rds-—Grnhnm Loud Bpeakers applled
to all sorts and condltflons of service In
- nany countries and on many ROAS.

. By 1919—No less than 12.000 Graham ioud
spsaking Installations in aperation on
ships nlone. Y

In1920—~(Lang before vther loud rpenkers -
were tbhonght ofs1)  AMPLION-*'  Loud !
fipenkers produced l’or wircless by Alfred
Grahom & Co., " AMPLION ' trade mark
registered.

tn 1922 —AMPLIONS adopted sx wtandard
e%mpl;ent by.leading makers of mdln seta
- _Abroa 3

in 1923—AHPLIO‘NH lntroducfd fauto. tho
* Jnited Btales. Canada and remllnlng _por-
tlons of the world, . .~

lniBZC—lmnoaalblllty or Importing. :
AMPLIONS fast encugh to supvly demand
made it fecessary ‘to form . The Amplion. -
Carporation of Amesrica to market and

..mull'(" !

{f
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The new Amption” Dmgon
gL Maodel AK-18, atands ml
S inchea hikh. Mbenuufully

curved panelled born in of

hundunmely finished in
mahogany. Tho acoustically correct, axclusive * druon ahapn’’ of the gund
eonduit provides—in compact sprce—exesptionally Joox tonn travel with grad-

vol amplitication. Also, this conduit (s nen-resonnting, heing rubber insulated
at bath endn. Urzawsiline eaamel on both sound conduit and nit adds further
baaaty to appearance, The weiehted nickaol- pluted basg 1 hmued Lo rmic
tilting the horn to any angle. Tho Amplion * Flnnunﬁ IRephragm'® unit may

onouraph whonavar de- "f////////////””mw:.wm.\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'\\\

-~
\‘
\.‘

inanufacture AMPLIONS on this side.,

be removed nnd with proper ndnr
aired. No battery or power amphficr reguirad. l’ncn $42.60.

worite of the worlds musiclovers/

!

!

4

J

!

!

|

% HOULD NOT‘ the world’s oldest makers of
H loud speakers rightly be expected to create the
! world’s finest loud speakers?
!

!

|

f

!

'

§

!

:

tar nttashed to a pl

L R X AR 2 UK

The Amplion is thelr development. You have only
Amglicn **Junior to see it, to hear it in comparison, to understand
B e why it has become the largest selling loud speaker—
theTavorite of music loversin all quarters of the globe.

amplion-3mier+ PO Sensitivity, clarity and natural tone throughout
AR 32400
‘ the entire musical range—{or volume without dis-

m'“ tortion—the Amplion is supreme. As your ears will
o testify. You will never know the true merit of your

-Amplion

set. until you hear it over an Amplion. A treat
awaits you. Visit your dealer’s store for a compari-
son. Literature on request.

THE AMPLION CORPORATION OF, AMERICA
= H " Exedutive, Offices: 280 Madison A'vennc, New: York City

‘ R T S e R" 5 2.t _(hnnd{n;;j)lgtrihptnra‘dhwndep"t of” Cnunda 7 td.. 172 King' Bt. Went, Teronto

14 inthe far :.’_"'ﬁ- B s o Sl ‘Alfred Graham & Co., London, England patenr.ees

~ -

L5 : : " 0

Phonograph
Unita, $19, §25

T ar XE JF AF AR et et o
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RADIOLA IMI—=FREE
with course

A Life Career
for YOU in RADIO

Thousands have won success in radio.
Right now our graduates are voyag-
ing to foreign ports as radio operators
—ships’ officers—with good pay—and
no expense for rations and quarters.
And hundreds of them are holding
high salaried positions on land.

You, too, can earn big pay—and visit
strange lands—or win success in radio
ri‘gbt in this country! A few months
of interesting study at home on the
special Home Study Course of the
Radio Institute of America and you
can secure your Government Com.
mercial Radio License—and your first
radio job.

RADIOLA III—FREE
with course

The course {s a new one, completely revised.
New text-books. Radiola 111 with two tubes
and Brandes headset and other exceptionally
high grade apparatus free with course. Experts
correct and grade Yﬁ?r papers and answer
all your gquestions. e most comprehensive
and up-to-date radio instruction obtainable
anywhere,

Don’t delay. Fill out the coupon and send it
today for our new booklet.

. Radio Institute of America

(Formerly Marconi Institute)
Established in 1909

322A Broadway, New York City

'—.— — — N t— — — o — — ——

RADIO INSTITUTE OF AMERICA
322A Broadway, New York City

Please send me full information about your Home Study
Course of radio instruction.

{1 I am interested in the technical course without code

O I am interested in the complete course including code {
instruction. l
|

l

|

| .

I instruction.
|

|

|

FORE'S s cisncen

Charges Radio A-6 Volt and 48 Volt
B Battery in Series or 2-48 Volt B
Batteries in Multiple Any Charging
Rate.

Charges 6-Volt Automobile Batteries.

The Fore Battery Charger will make
anyone proud of his radio set.

Call at your jobber or dealer for them
or write either address below for ad-
vice as to where they can be obtained.

Masafactured by Sales Department
Fore Electrical Mfg. Co. ~ The Zinke (ompany
5255 N. Market Street 1323 S. Michigan Bivd.
St. Louis, Missonri Chicago, 1linois

=
=

T Mrrigon

SMOOTH
CLEAR

ELIMINATES ALL
HARSHNESS

radio's real
ing engi-
neers say this. Fans who want the best can have the

Just another step forward in reproduci
tone values—that's what the Toner does.

pure tones, exactly as they are broadcasted. free of all
the pecullar nolses of radio, free of the harshness com-
mon in lohg distance work.

Anyone can attach & Toper to his get iIh & moment's
time, From on he can’'t hear & radlio program
with enjoyment without & Toner. Adaptable for all
sets using one or more steges of audlo frequency,

Y:u g;n al.dd “nlgo'lt‘her tube for 3 steps of audlo fre-
quenc using oner.

A {nndaoma, nickel plated Instrument. Sold on
Morrison mone¥-back guarantee,

2-Color Radio Book Frea

MORRISON LABORATORIES, INC.
345 East Jefferson Ave. Detroit Mich.
Manufacturers of the famous Morrison Loud Speaker

" AU dpparatds advertised’in this magazine has been tested and approved by PorULAR RADIO LABORATORY
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Every Radio Owner Will Want
This Free Log Book

Senp the coupon below to-day for your
copy of a fascinating booklet describing
the complete Royal line of radio sets,
phonographs and combinations, with
prices, together with a log book of prin-
cipal sending stations to make your own
records of dial readings.

- —rE———_r e =

ADLER ROYAL
NEUTRODYNE

Floor Type No. 1
ELIZABETHAN

$350.00; loud speaker built in, withe
out tubes or batteries; other styles
$160.00 and upwards.

Adler-Royal 5 Tube Neutrodyne

Set 199 designed and built for dry cells
Set 201-A designed and built for storage batteries

ADLER—RO’YAL Neutrodyne incorporates the most
recent advances in Radio engineering. You
have your choice of two different styles. Set 201A
operates on the usual ““A” storage battery. Set 199
is des’gned and built to operate on dry cells. Wave
amplifiers not only produce exceedingly high wave

sired tone volume is obtained without distortion.

Remarkable selectivity

EvEN in the hands of a beginner, it has been possible
to tune in on twenty-five stations the first night.
The Adler-Royal Neutrodyne not only meets the

needs of those who are simply interested in broad-

casting reception, hut for the radio expert, it will

more than satisfy. Wired like the finest telephone
switchboard and with power to amplify that is
remarkable, it may be truthfully said that “the

tz;ir holds no secrets from an Adler-Royal Neutro-
yne.”

Adler-Royal is on exhibit only at the higher class
stores whose reputation is an additional guarantee
of the quality of the Royal line.

reinforcement but at the same time they are ex-
tremely selective.

Control for audio
frequency and radio
frequency is sepa-
{i rated. In simplified
W language this means
that when a station
is amplified, the de-

ADLER MANUFACTURING COMPANY, INC.
General Sales Office: 881 Broadway, Neaw York City
Factories: Louiswille, Ky.

Adler-Royal

T Adler-Roval Neutrodyne 2014

ADLER MANUFACTURING CO.
881 Broadway, New York City. PR-1

Please send me the Adler-Royal illus-
trated Booklet and Log.

3 The Adler-Royal Neutrodyne it Heensed under Name. .ottt tererrionnnosssanonens
gf"""‘m;w‘% the Hazeltine Neutrodyne Patents and manu-
2 E 1 faetured for us by King~Hinners Radle Co. Add
L s 'ﬂ{;:-“l.-;.‘t H S s 00 a0 000000000 00000000
™ e R Py, 0
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CHICAGO, 15 Clinton Bt.
DETROIT, McKerchey Bldg. WASHINGTON., D. C., Mills Bldas.

A\ RIKIEILIE

AN insulator with a rigid clamp for the lead-in
wire.

A pedestal mounting for Ground Switches, Light-
ning Arrester Switches or Lightning Arresters.

An insulating spacer for mounting free of table or
wall, any other piece of apparatus.

In all cases it spaces the apparatus 5" ~lear of the
mounting surface.

This brown glazed Porcelain Pedestal has so many
different applications that it at once becomes a fast
moving stock article.

Two wood screws 2" long are furnished with each
pedestal.

For full description see our Radic Catalog
No. 32 at your dealer. If he hasn't his
copy, we have one for him.

The Barkelew Electric Mfg. Co.
Middletown, Ohio, U. S. A.

NEW YOREK, 157 Chambers St. SAN FRANCISCO, 75 Fremont 8t.
LOS ANGELES. 443 8. San Pedro 8t

MINNEAPOLIS. 1017 Lumber Exch. SEATTLE. 1041 Bixth Ave., 8.

Porcelain
Pedestals

=

BROWN GLAZE
No.611 Price § .40ea.

Q DENVER, Denhamn Bldg.

3 Bradjeyohms No

} Precise Audio-Frequency

2 Accuratune

madiate-Frequene

Leak

veD ¥ mexohm Grid
1 Duven 2 megohm

I Portenna Loop |

WHERE RADIO FANS BUY
PARTS OF RECOGNIZED MERIT
- COCKADAY MITS
ew York Mica Fixed Condenger (.005 mfd,),.. ... .60 ea
1 New York Mica Fixed Condenser {00026 mfd
Amperites No. 1-A with mountinge -1.10 sa.
well Variabie Condenaer (,0005 mfd. .
iwell Varlable Condenser (00026 mid.) y
amin Cle.ra-tone Sockets for UV.201A Tubes.1.00 oa.
8 Improved Doubie Circuit Jacks. .1.00 ea.
1 Imbroved Slnﬁle Circuit Jack... 2
icrometer Control It
1 Amsco Dubl-Wundr Combination Potantiometer

Precislon Cochaday coil Set_ ... .....................
1 Set “"Precizion’’ Cockaday Coils sent free witb order for
comglete set of al
CAPT, PAUL 5. EDWARDS
SUPERHETERODYNE RECEIVER
1 Sangamg Queillator_Coil Init — 2 Sangsmo Type AT 60 Inter-
E Transformers. Air core.
2 Sangamo Type 1F.60 lnterm-dmte.l“nﬂumcy Transformers.
Comp'ete set of Above Parts Carefully
Hand Vernier Condenser (0006 mid.) with

n. Dinl

1 Cardwell Split Stator Balan

2Dubilidr Mica Fixed Condenaera (.00016 M
DS, 45 @A ouiin e

cing Condenser ..

1 Dubilier Mica Fixed Condenaer (.
1 Dubilier By-Pass Condcnser (.6 m

1 Saturn Sinfle Circuit Jack, .

Saturn Double Circuit Jack
er Jack Switeh....... .
Benjamin Battery Switch No. 8640

. Benjamin Shelf Brackets No, 8629

1 Benjamin Bakelite Pancl for Grid Gond
1 Composition Radion Panel 7 in. x 18 in.

The fortenna Loob sent free with order for compiste ot of
nbove parts,

2.00 en.

aformer No. 285-A. ..

8858858

33

RRR 2

‘Camplete 84

PEas W Wosmam o@m

o
[=]

bove Pm-l.
NON-RADIATING SEVEN TUBE

atehed

BOOKLET

On "“Tube Control” tells how
to bring in distant stations
clear and loud. Just drop a
post card to

UNITY MFG. CO.

226 North Halsted Strect
CHICAGO, U, S. A,

.90

Grid Leak ‘50

2 Genernl jo 30 Ohm Type 801 Rheostata, 1,25 sach 2.60

2 Stromberg.Carison Audlo-Frequeney Tranaformer,4.50 ench 9.00

1 Benjamin ){:. B627 Beven Socket Shelf with sockets lndlz o0
nding pos . o

New Easy Method by Penna. State College

No more tiresome stumbling thru complicated blue-prints
and pictured hook-ups — no more costly gucssing or aimless
experimenting—a sound working knowledge of funda-
mental practise and theory leading to proficiency is readily

= acquired thru the easily mastered correspondence courses in
I{; E:d?f,’ - %3“]1) Radio Transmission and Reception——one elementary, one
Parts you on' s o orders advanced = offered by the Pennsylvania State College.  As
mebgeetg q‘rﬂrlal:g?l this is a State Institution we can offcr these very helpful
pecure. 9 prompuly courses at cost. For full information write Division A,
) L 3
Wholesale E'ectrl(a, SUPPIY C'ﬂ( Retail Dept. of Engineering Extension,

18 EAST 40th STREET  NEW YORK CITY PENNSYLVANIA

State College -

STATE COLLEGE

- Pennsylvania

All apparatus advertised in this magazine has been tested and approved by PoruLAR RADIO LABORATORY
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A good loop antenna must fulfill two require-
ments: it must be electrically efficient, and it
must be mechanically satisfactory. To combine
beth requirements is difficult unless a special
wire, made especially for loops, is used.

Belden Loop Wire is made of sixty exceed-
ingly fine strands of copper wire twisted with
five strands of phosphor bronze wire, enclosed
in an insulating covering. The sixty copper
strands zffcrd a low resistance circuit for the
radio-frequency oscillations of the.loop; the

cartons. Build Belden Quality into your radio set.

e Best L

Manufacturing Company 1

2316 8, Western Avenue

R YL TR TR

00

are wound with Jpecial wire

phosphor bronze strands provide the tensile
strength that makes Belden Loop Wire non-
stretching and non-sagging. Ideal for collap-
sible loops.

When you build a loop, make one that will
give maximum signal strength and still keep
snug and tight, after long usage. For special
work, use Belden Litz Wire. Our new bock-
let,"Helpful Hints for Radio Fans,” has a lot
of good ideas that will help you. Send for it.
It's free. Use the handy coupon.

OTHER BELDEN RADIO PRODUCTS

Ask your dealer to show you Beldan hook-up wire, enameled acrial wire, ter
minals, battery cords, and a dozen other Belden items. sold in distinctive Belden

#,

<3 = B\ z
I""'"'"""""""'“"'"

' Belden Manufacturing Company

nd me your latemt

Chicago, Illinois i

DEALERS! Ansch B Nome

2316 S. Western Ave.. Chicago, [IL.

1 would like to kaow more abaut good loops.
booklet—Helpful Hinw for
Radio Fans., Be sure to explain Litz Wire, too.

the coupon to your [

business letterhead d

for complete dealer A Address
information on the

Belden Line of

Radio Products.

All apparatus advertised in this magazine has been lested and approved by POPULAR RApI10 LABORATORY
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Why it is Better

HE picture tells the story—

seven practical, sensible rea-
sons why Federal sockets should
be in your “pet’ hook up.

Federal sockets are but another
evidence of the care and engineer-
ing skill used in designing and
making Federal Standard Radio
Parts.

There are over 130 standard parts
bearing the Federal iron-clad per-
formance guarantee — their use
means—"Balanced Circuits’ with
better performance,.

FEDERAL TELEPHONE
AND TELEGRAFPH CO.
Buffalo, N. Y.

Chicago Pittsburgh

Boston New York Philadelphia

San Francisco Bridgeburg, Can.

Thumb nuls slstted for serew
driver = no pliers pecessary to
tighten.

1716 inch thick brass nicke!
plated barrel, screw-anchored
to base at two points

One piece binding post molded
intg base—it cannot turn when
thumb-nut is tightened.

| Full 9/16 inch thick, 2 174
x 2 174" sofid bakelite base

Extra heawy phasphor bronze
contact springs imbedded in
basé positively prevent short |
circuits or radio frequency [
leakage.

Mounting screws are furnished
with each socket. Contact for
grounding socket can be made
under heads of these Screws.

This screw holds only the con.
tact spring securely in place,
not extending through-to top
of base —an exclusive Federal /-
feature.

It’s a Beauty!

Prices Smashed!

Quality Not Sacrificed

Here is real battery
quality, guaranteed to you. at
prices that will astound the en-
tire battery-buying public. Crder
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

=

—Priced Exceptionally Low
Because We Sell Direct to You

If you want an attractlve. high.grade, caretnlly bullt
cablnet—one you'll be proud to own—our style “C"
maodel. pietured above, will more than meet vour re-
quirements. And, buying right from the maker. You
E0ve amazingly on every slze.

Note the paneled consiruction.of sides and top of
this cabinet. Made of Genulne Cuban Mahogany.
beautlfully finished. Front rabetted to tit panel. Nickel
plated piano hinge and lid support.

Size Unfinished Finished be shipped the day we receive your arder
; % :3 g ; $ ;'?g * 38 Express C. Q. D., subject to your
7 : 18 : 7 6.60 E:";g examination on arrival, Our
Tx21x7 7.50 9.25 guarantee accompanies
Tx24x7 8.25 10.00 each battery, Weallow 5%
Tx26x7 9.25 11.00 discount for cash in full
7230x7 10.00 12.50 with order. You cannot

By "finished™ is meant a waxed, rubbed finish.
Cabineta shipped promnptly on receipt of purchase price.
Bulletin showing our complete line of cahinets sent on

request. Arrow Battery Co.
\ A. HALL BERRY y 1215 South Wabashk Ave.
71 Murray Street New York J Dept. 7 Chicago, 111,

&ives Written Two-Year Guarantee

Hereis your protection! Noneedtotakeachance,
Qurbatteryis right--and the priceis thelowest
evermade. Convince vourself. Read the prices!
Special 2-Volt Radlo Storage Battery,”. %$3.75
Special 4.Volt Radio Storage Battery, 6.00
6-Voit, 60 Amp. Radio Storage Battery, 7.00
6.Volt, 80 Amp. Radio Storage Battery, 8.00
6-Volt, 100 Amp. Radio Storage Battery, 9.50
6-Volit, 120 Amp. Radio Storage Battery,11.50
6-Voit, 140 Amp. Radio Storage Battery,13.00

We aak for nodeposit. Simply send name
and address and atyle wanted, Battery will

loze! Act quick. Send your
order today—NOW.

= o gl e
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Big, Clear Voice
of Radio /

UNE in on Christmas! Hear the Holiday
programs and big special events through a
Herald Loud Speaker. The ideal gift for your home
or any home with a radio. The gift that will bring

you enjoyment every day in the new year. Hear
it at your dealer’s.

The Herald Model B:—Height
25 inches. Bell 12 inches. Fibre
horn and art metal base. No
batteries required. No adjust-
e ment necessary.

ERALD ELECTRIC CO., Inc., 113 Fourth Avenue, New York

ot

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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LOMBARDI GROUNDED ROTOR
LOW LOSS CONDENSER

TAPE
tLlHAINA‘I'tS
, .sno: SPLar
1
Cannon-Ball Headset
' E . E : An_ACCURATE. ATTRACTIVE CON- oBALE o
N 1 DENSER of moderate dnmensmna with the GIVES
Cannon and Miller have put inte Camco L(f)o]lo‘wmg  speci ial Jeatures: rmrcrao;a
Headlets a.nd Loud Speakers the best that l’lGTl‘ASI{ CONLI\?:[:CTIONLgnSds%'?‘OP B som rod BIHDIHQ

GEARED VERNIER SHAFT runs thru
ROTOR SHAFT making it UNNECES-
SARY to DRILL. an EXTRA HOLE in PANEL for YER-
NIER and it WILL TAKE ANV SIZE DIAL.

45 DEGREE TAPERE!I) BEARING and BALL and
THRUST TYPE with adjustable spring tension (PAT'D).
ALUMINUM END BRACKETS and PLATES and AC-

CURATE SPACING.
TESTED by YALE LABORATORV to be one of the BEST.
Actual test sent on reqQuest.
Lodqgfnsers furnished plain or geared Vernier or with Vernier
ial.

hands, modern ma-
chinery, and special-
ized experience can
produce for the price.
Probably one of your
neighbors is a Camco
enthusiast. Ask him,
your dealer or write

Literature sent on request

for folder
“Radio as you like it” THE LOMBARDI RADIO MFG. CO.
Camco Cannon-Ball Head- 71 MINERVA ST., DERBY, CONN.

set, $3.50; Camco Grand
Headset, $4.75; Camco
Loud Speaker, complete
with permanent adjust-
ment Loud Speaker unit,
$9.50. West of Rockies,
$10.50.

FAHNESTOCK 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 Batieries. Their
Sure Patented Grip is Recog-
nized Universally by Enthusias-
tic Users.

FAHNESTOCK ELECTRIC CO., - L. I. CITY

VACUUM TUBES
REPAIRED
I‘?/\If)-}lollh, 1%1.){35: $2.00

And others for

. I e "T.'F"-':'d.?{yi:l’u 55

‘

*la Ty ok

Foy

This is a frank, liberal, ironcled
Euaunlec covering  the Camco

annon-Ball Headset, Camco Grand
Headset and Cemco Lond Spesker.

'nu quality and craftsmanship tn

Camco Kroduct proves itself when
n goes { rough the test of actusl
service. The Cemeo product that
you buy must sstisfy Fou

Every Camco dealer I8 suthorized
to cheerfull¥ refund the full pure
chase Price to any purchaser upon
the return of 8 Camco product if it
fails to give absclute satiafaction
within 8 period of ten days from
date of burchase

Cannon & Miller Co., Inc

-

L33 i Rt

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.

Dealers: Ask your jobber about Camco
products or write for complete details.

R b A THOMAS BROWN CO.

TTITIIT 511-519 Orange St., Newark, N. J.

IIII]][IT[II[IF[I_ITI'“lIIII][ITl’]“[I‘[IITIIIII]IIIIIH‘[T“IY! TTI!Tl’lTIIII[IITTI‘[ITT‘II[IIITIIITTTT‘I‘II’IT‘TIITTU]]’IITTTTTYTTYTTT ITTITTTT

T T L L L L X L L L L T I L I L T L L T LTI I I I T I I Il LI IITITII
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e GREATER Yeutrodyne

EAGLE

dBalanced &eccwcn T

nnnnn

New Mod:l
B 5 Tube:

$175 (s
c}L Happier New ){W

Reasons for Buying the
New Model B Eagle

GUARANTEE — The warrantee
that accompanics every Eagle Re-
ceiver fully protects vou.

Multiple
switch, ball-bearing, die-cast con-
densers, revolving resistor element
rheostat —=new refinemnents of the

(filainent control)

BALANCE
The perfect balance of tube capac-
ities, which is the secret of neu-
trodyne efficiency.

Write for Literature

EAGLE RADIO co.

0 i q\r‘"’
2] o
| RAD'G l. il

l

Exclusive Eagle Instruments \

neutrody ne receiver. ’\

‘wl
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7% and
150 Volis “ No.
$10.50 ¥ 57

Test Your
Batteries Often!

q The Jewell No. 57 is the instrument
that dealers use in testing “A"", “B’" and
“C"" Batteries as they sell them.

€ Set owners who demand the best from
their outfits should have one for battery
tests—also grid and filament voltages.

15-A RADIO CATALOG

q This instrument, in several ranges, is fully
described in our 15-A catalog where we illustrate
the most complete line of Radio instruments
manufactured.

Order from Dealer

Jewell Electrical Instrument Co.
1650 Walnut St. -

* 25 Years Making Good Instruments”™

Chicago

(ofo

“Built First to Last”

Your Best
choice among
Variometers !

As distinctive
in operation as
in appearance.
Note honey-
comb stator

A gem of radio designing. In moulded $
baEeIite. Range is 200 to 600 meters.
Positively quiet and conforming to
very highest standards of variometer
operation.

AN N SVWRRL

If your dealer fails you, write us for

immediate delivery
87 Willard Ave.,

COTO'COIL CO- Providence, R. 1.

New York, Rm. 961, 50 Church St.: Chicago, Rm.
280, 508 So. Dearborn St.; Philadelphia, lim. 623,
Victory Bldg.: Los Angeles, 1113 Wall St.; LExport
Dept.. Rm. 2316, Woolworth Bldg., New York:

Pittaburgh, Rm. 705 Granite Bldgs x,
ETEL 3 NN

:
%
k
X
E
\

Y

Insures Condenser
Perfection

To eliminate fanning, the
rotor blades are stamped with
a hexagon hole and held rig-
idly on hexagon shaft. Found
in types 3 (plain) and 4 (all-
vernier), CELORON END
PLATES; types 5 (plain) and
6 (all-vernier), METAL END
PLATES.

1009, GUARANTEED

Write for Folder

116 Mechanic St.,
Mfrs. of * special lools, dies, jigs
aulomalic machinery and sub presses.

New Hexagon hafF

U. S. TOOL COMPANY, INC.
Newark, N. J.

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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MICRO-SELECTIVE

PRIZE
WINNERS

Certainly am en-
thused 46);14‘ UNIL.
VERNIER. Took

v prizes in New

Radio Show
with two :m,Ubotb
eguipped with UNL
ﬁEﬁﬁIERE. Owe
a great deal to their
appearance and ease
in tunmg-m distant
stations on that
account. A plate
vernier is passe and
other geared verniers
mean séparate con
trol—there’s notba'n
like « UN.
IER.
Yours truly,

TUNING

R. G. Fehrens’ 1 and 4
tube scts equipped with

) WUNIvERNIER

Win two prizes (Ist and 6th)
at New York Radio Show

WI—W not make your set a winner, too? Be
able to tune-m those hard-to-get distant
stauons qu: zv clear and loud. Simply
replace each o cru.ls with s UNIVERNIER,
the original gelrecl tuningdial. You'llnever realize
how many good stations you’vebeen missing until
you equip your set with Walbert UNIVERNIERS.

7 Features of the Improved UNITVERNIER

1—12-to-1 matio—proven the right -atio.

2—Entire range of set under continuous verniet mml.
(That’s why the UNIVERNIER is arecord breaker
—it gets tru srationa that are missed if “searching”
has to be done by coarse adjustment.

3—Positive smooth action—no alipping or jerking.

4—Sturdier mechanism.

5—New attractive “dished” dial.

6—Cannot destroy the sccuracy of low..oss condenser
bearings.

7—Costs no more than s good dial.

Hmnﬁ;xnob and Bl-vc‘kp;(nob and
51 50 ’1 25

At dealer orsent postpaid on receipt of pn:chmpm
yous {Please mention dealer’s name.)

Jobbers and Dealers: Write for Discounts.
The WALBERT MANUFACTURING CO.

75¢

The Walbert Safety Rim Socket is
peed not to break uedhesloe.
ue scientific bakelite design
decteases inter-element capacity
utilizing all available grid
voleage for producing signals.
(New tubes have bakelite
same resson.} Soldering lu and
double.spting contactintegral. The
mostattractive socket on themackst.

Don't worry any more about some-
one meddling wich r radio set
while you are away. Simply remove
key from Walbert Filament Lock
Switch and take it with you just as
you take the i lsnmon key from an
auto., Sturd ., effident.
Shell and luyf.mu. insulated from
drcuit. No finer switch made, and

933 Wrightwood Avenue Chicsgo, lllinois  none made with unique lock feature.
----E--“
ALBERT (i
=’ Parts with a Purpose ;3 sa';.é}" for
" ALL WALBERT PARTS PROTECTED BY PATS. OR PATS. PEND., U. S. AND FOREIGN '_,_

Heee———

CONTROL

All apparatus advertised in this magazine has Leen tested and approved by Popui.arR RADIO LABORATORY
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pintite

4 WI{ENCHES

yilt p
\

»\

When you buy a set of Spintites
you buy rcal tools, built for

"lasting service.

Shauk and head of tough drop-
forged steel that stands the gatf of
long wear; convenient one-piece
constructlon, giving greaterstrength
and durability;.no separate parts to
weaken with use or get lost.

Quality tools through and through.
Heads accurately machined to size.
Handle of bard-wood, rubberoid
finish—not painted; deeply fluted to
form a sure and comfortable grip.
Substantial steel ferrule. Shank
firmly anchored toprevent “‘turning’’
in handle under heavy stress,

You'll be proud to own a set of these con-
venient Spintites, which enable you to get
into the cramped corners with ease, mak-
ing joints thatare as tight as if soldered!

SPINTITES MAKE
ACCEPTABLE

HOLIDAY GIFTS

Set of 3 maost popular sizes for Round
or UHex nuta, as desired, in hox 8 1.00.

Set of 7 Hex sizes in handsomely fin.
jshed metal base $3.50.

g{ymtrdealercan tsupply
pintites order direct
from us. Write today for
Ilooklet 21, describing all
the* Speed Up " Tools for
radio.

Stevens & Co.

Toolsmzths since 1899
5 Broadway, New York
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NODUST Will Keep
Your Radio Set
CLEAN

Everyone who builds a radio
set needs a NODUST! You
cannot get the most out of your
set unless it is kept clean in-
side. Each stroke of a NO-
DUST produces a powerful
blast of compressed air that
removes every particle of dust
and dirt from places that can-
not be reached with a cloth or
brush.

NODUST

Made to last a lifetime; light, stron
and simple to opcrate. Woo
mountings that cannot
short circuit. If your dealer
cannot SUpply you, send
us 31 , and you will
receive your NODUST by

return mail.

PEIFFER & COMPANY

82 Libarty Street
Newark, New. Jersey

g fever before believed pos-
sible by oqui{:olnw our erystal or reflex aet with
the famous Rol ented Long Distance Cry tala
Consistant rocﬂ'Dtion of DX stations — Rea(?

f:
i l'lT “ﬂlmt [ Iéroetnig tve (.‘:gllactignlﬂ Ohio,
g9 lltl onu a first night he i
J. E. nﬂ e, Wis., writea thr t Roll-O
Crnula lmproved h:s rr.-celvms rangs 100%, over
other erystal on tho market.
rldge. Okotoks, Canada, writes he heard

Omahs, Nebr., 1120 miles sway. loud and clear
with his univ. 1h4 m-nliure Rall-0 Cﬁ:fll *

Send your u'lar CE for ‘I‘W ROLL-O TEST- !
ED LONG DI YSTALS Special
Catwhiskcrs an comnlebo lnstruct:onn all for
$1.00 postpmid. All covered by our money back
pugrantees of satinfaction.

S in 1 Fixed Crystal Detector

A new invention_in Radio. Gives you your choice
of the moat asensitive parts of the crystal at all
timea. Wonder{ul far either crystal nr raﬁnx seta,
Complote with Roll.O Cryatal—$2.00 postpai

ROLL-0O Superset

The best on the mugct mbinea the B-in-1

Detector. Prima-y and sry Tunink,. attach-
an&hru many as six pairs of phones. SB 00
pod

Dealers, Jobb«c and Manw/ acturers’
cents— Write

THE ROLL-D RADIO ﬁl]RP[]RATI[]H
Dept. 50 Cincinnati, Ohio

Al apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LARBORATORY
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% Enclose
V/our Radio Set

Where room charm-is indispensable
as radio there is a decorative prob-
lem which a mabogany or walnut
A(ilapto Radio Cabinet delightfully
solves.

This charming cabinet holds every-
thing “‘radio” —out of sight. Insert
your own sect—if small, adapt
it with special adaptor frames at
cither end.  Slip battery and other
essentials in a drawer. Inbuilt
at top is a horn—needing onl
yvour loud speaker unit. Smaﬁ
drawer for tools—spacious shelf for
B batterics—other convenicnees too
numerous for mention here!

Send today for circular.
DEPT. A

L. R. Donehue Lumber Company
PERTH AMBOY, N.J.

All apparatus advertised in this magasine has been tested and approved by POPULAR RADIO LABORATORY
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When it’s ‘“‘Pacentized”
you are sure PACENT
Of resul‘ts (R:.dio Essentials

plers
Impravad Audisfarmer

Antoplug
Salzcon
Ceil Plua
Coill Piay Receptatie
ELECTIVITY—distance —volume-—these results are dependent ‘-li'nm‘ . Low Leve
on the parts you use. It's poor economy to slight such vital ey et
parta as jacks, rheostats, condensers, etc., when Pacent Radio Duapivg
Essentials, built by the pioneer radio parts manufacturer, cost no Bye-Loteral Colls
more than Inferior parts. Haadsats, Everytone

18 yeoars of radio experience are back of every Pacent part. Over
30 of the leading makes of receiving sets are Pacent equipped. This
is convincing proof that the Pacent trade mark stands for leadership.
Let the judgment of those mdkers be your guide in buying parts.
Send for our complete catlog,

THE PACENT ELECTRIC COMPANY, Inc.
91 Seventh Avenue, New York City

thlnmn Mlnnenpolh thh San Frs:.nchco Iu:;:!;vllle

Pacent

RADIO ESSBENTIALS

@-_g"ﬁ‘cm'r IMPROVISE ~ PACENTIZE }{ 11
B TINNED “copp[m&w’ WIRE

THE IDEAL RADIO ANTENNA
IN CARTONS
with antenna construction directions printed on the
reverse side.

BUY IT IN CARTONS FROM YOUR DEALER
COPPERWELD STEEL COMPANY

New York - San Francisco - Chicago
Braddock P. O., Rankin, Pa,

3 of a mdh‘on in seroice . JA

ey

Self Balanced T.R.F. Transformers

ADIO TUBE
EXCHANGE

We Repair All Standard

St o S e mountings and Makes of Tubes, Including

$4.50 v 3 11919%';-3 299 00

Zig Zag Pat. Aug. 21, '23
wire interlaced. No compounds or pins.

<. 11
U.V. 20! orC 30]A
TypeMJournalFﬂterTumCoﬂs D.Y. 1 or D.V.
...................... $2.50 U.v. 200 ar 20[
TypeF25 Journal One Knob set Ceil. . 1.25 C. 300 or 301
Type F22 Wave Trap Filter Coil.... 1.25 U.V. 202 Repaired, $3.00

All tubes guaranteed to do the work,

NOLTE MFG. CO., Dept. B. RADIO TUBE EXCHANGE
61 Gautier Avenue Jersey City, N. J 208 BROADWAY, NEW YORK
y Laty, IN. J. All Mail Orders Givea Prompl Atteation. Orders Semt Parcel Post C. 0. D.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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A 5 Tube Tuned Radio Frequency Receiver

made of the finest low loss materials and in a beautiful genuine solid
mahogany cabinet, that is attractive enough for the most preten-
tious room, and at sixty dollars, economical enough for the most
modest. It is without a doubt

The Greatest Value Ever Offered
in a Radio Receiving Set

Combines all points essential to the perfect receiver. Real distance
" reception without that squealing and howling. So selective that

once a station is picked up—it can be brought in again on the same

points on the dials, whenever you want it. And what’s more,

It’s the easiest set in the world to operate

oLl II | Ask your dealer to tn
and trade-mark riveted on the # stall one in your home
sub-panel. '.l'he Receiver is not ds. res ma n ® nc. caae

gusranteed ii number has been (e Beware of Imitations
]

Femeved or tampored wih adiodeGondenser ZICTS  and Counterfeits.

TSR TTTEY Freshman Building VAR THIRCEL
240-248 West 40th Street, New York

All apparatus advertised in this magazine has been lesied and approved by PoPULAR RADIO LABORATORY
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Biggest dollars
worth in

100,000 SOLD

Compiled b
BARRY F. DART, E.E.
Formerly with the Western
Electric Co., aad U. S. Army
Instructor of Radio.
Technically edited by
F. H. DOANE -

HE greatest book on

Radio ever written,
Price only §1. Filled
with sound, practical,
tested information for
" every radio fan, from
be%inner to hard-boiled
owl. Written, compiled
and edited by radio ex-
perts of national reputation.

You may dip into this I. C. 8. Radlo Handbook
at random, or hunt up ageclal information you
want, or read it right through. Starts with
simple explanations of Radio phenomena and
leads Yyou along gently until you can under-
stand the most technical diagram. Hundreds
of suggestions for getting more pleasure out of
Radijo. Wiil save You from wasting money on
things that won't work.

New—Authoritative—Complete

514 PAGES
150 ILLUSTRATIONS

Every page tells you something useful. And
there are 514 |pa,geﬂ! More than 150 illustrations
and diagrams! Note this partial list of contents:

Electrical terms and circuits, antennas, bata
teries, generators and motors, electron (vace
uum) tubes, every receiving hook-up, radio
and audio frequency amplification, broadcast
and commercial transmitters and receivers,
wave meters, super-regeneration, codes,
license rules. Many otber features,

Money back if
not satisfied

Send $1 today and get this 514-page 1.C. S.

Radio Handbook before you spend another

cent on parts. Money back if not satisfied.
MAIL THE COUPON TODAY!

International Correspondence Schools
Box 8254.D, Scranton, Penna.

i
I enclose One Dollar. Plegse send me—opost-pald—the 514- |
page L. C. 8. Radlo Handbook. It is understood that if I l

|

am not entirely satisfied I may return this book withia five
days and you will refund my money.

T T

NEIO.. . oinsinnoriararannsssnsisoisnsessnasssaesssranss sasas asesonronasasnontsssesrammsr l
AdLress........cuiiieniinintiaten s brbeass easae s e I
Check hore 1 and enclose $1.50 4f you wish the do Juzo |

edition, bound in Leatheroid. ._l

To Each
Purchaser

Wov1d Battery

A 24.Volt"'B* Storage Bartterypoaitivelygiven

FREE with each purchase of a WORLD ""A”

Storatge Battery. The WORLD Battery ia fa-

mous for its guaranteed quality and service. Backed

by years of Suecessful Manufacturs and Thousands of
fied Users. You save 50%7,

Prices That Save and Satisfy

Auto Battories Radio Batteries
B-Volt, 11 Plate $12.28 &'Veit, 100 AmDs. 12.80
B.Volt, 13 Piate 14.25 g.J° e 14

12-Vor, 7Puate 17.00 S-Voi. 128 Ambs. 16.06

Shipment E. C.0.D, fect to 3

&"Wmt?'"n Fw?m?ﬁ’-'}f.u u’ﬁ"m"mf"‘
2-Yr. Guarantee Bond In Writing

With Each Worid Storage Battery

proves aailafas World perform: B 1 thls
”I.:andm. I ﬁlﬁi‘.«lzw’: 'ill.I}IE;I’;:t&!tr‘rh lrﬁfﬁlﬂg
2 B Fiyou your choi-e o ' Btrage or e
serea zicicia Aniah Auto Bpotlite, FREE. Dvrite TODAY:
WORLD BATYERY COMPANY
1219 So. Wabash Ave. Dept. 3 CHICAGO, ILL,
This FREE ""B** Etorage Battery takes the pla f 1
*'B'* batteries. Can be raakasped annd. wiﬁ LET:.I 1 I.:l:r
To ?o -olil’-a't-ll ﬁar 8%30. It s t.hodclnlr battery of [CRT
squipped N rubber cas n: i
snd leakrge, 'l.'n;- ndnnt-lll'n of u-lf "m'll: n r.lr\-n.u_f

offer NO {To thoas who prefer we will el [
haodscme ni-kel fnjen Anbe Seotiite, fastead of the b T
paselagne pi-elfninh AvtoSpquiie; ufaed of Ba™ ' et
GIVEN
FREE

S. HAMMER RADIO CO.
305 Atkins Ave. Brooklyn, New York

.
Special!!
TUBE NEW COCKADAY KIT
4 CIRCUITTUNER WITH
Resistance Coupled Amplifier

FR GENUINE BAKELITE PANEL

Drilled and engraved, worth $8.00,
with all orders for this Kit received up to February

First. .

P ARTS In this Kit are exactly as specified and
. recommended by Mr. Cockaday in the

Octollger issue of Popular Radio, also featured in our new

catalog

WIRED i miboseny abie:$85.00
We Specialize in Cochaday Kits
Our Sets and Kits

Approved by Popular Radio
Laboratories

ror ouk NEW CATALOG
containing 28 pages, uncxcelled bargains in standard
nationally advertised radio accessories parts sets.kits.

Orders over $5.00 Shipped Prepald, Money Orders or C.0.D. One-third must
accompany all C.0.D. orders. Not intured unless insurance charges included,

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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I Can Qualify You

as a Radio Expert
in a Few Months!

il <

| Learnat Home |
' 'Earn $2500 to$10000 aYear

Merle Wetzel, one of my students, reports that he is now making

three times what he did Defore becoming a radio expert. Emmet
Welch writes that after finishing my training he made $300 a month
and all expenses, George Jones says, *“To your course I credit my

3
l,_/tg. present position as manager of this Radio Department.” Another b, B
g % ;% graduate is now an operator of a broadcasting station, PWX of = "

Havana, Cuba, and earns $250 a month.  Still another graduate, only Dﬁ‘:ﬁ::' lnp.‘;l:::.:‘l

16 years old, is averaging $70 a week in a radio store. Hundreds of o ”l .
other former students enthusiastically tell of their successes as radio experts! The field "/’:‘;""i\'
of Radio to-day is a real treasure house of wonderful opportunities. It offers rewards / 4"

beyond your fondest dreams! Mail coupon to-day for my Free Book just out—which
explains'in detail the amazing opportunities in this World’s Fastest Growing Industry.

Hundreds of Big Paying Positions Waiting

Do you want to earn far more money than you
ever dreamed possible? Do you want to be your
own_ boss?—to have a Jprofitable business of your
own? Do you want.to travel the whole world over
—and make big money while doing-so?

Radio offers you all of these opportunities—and
morel Radio, the new infant industry; Radio,
growing with leaps and bounds; Radio, the field of
endeavor with the most promising future of alll

Hardly a week goes by without our receiving calls

for our graduates. ‘'‘We need the services of a com-
petent Radio Engineer”—"We want men with exec-
utive ability in addition to radio knowledge to
become our local managers”—"We require the
services of severdl resident demonstrators'’—these
are just a few small indications of the great variety of
opportunities open to our graduates.

Our course is an absolutely complete one which
qualifies for a government first class commercial
license. It gets you the bigger paying jobs in Radio.

.
Pay Veroren This Wonderful FREE BOOK
5 / N;;es "
ver 00 a ont :
; am ave’raging anywhe':e from Has Shown Thousaﬂds The "
75 to $150 a month more & A
than 1 was making before en- Way To Blgger Money e
rolling with you. 1 would not : afd |y .
consider §10,0u0 too much for This Free Book has opened the eyesof thousands  frie s it |
thecourse. .\ N. Lo to the glorious opportunities in Radio, Neverin 4 i Fe
(signed) N Naiorg: all history has an industry jumped into prom- At
Greensburg, Pa. inence so rapidly, Millions of dollars now (F P it
spent yearly on Radio. Hundreds of big
Doubles Salary moncy positions have been created al- pr e g
I can very easily make double maost overnight. Thousands of men i
the amount of money now than trained in Radio are needed. If you TURES
befote 1 enrolled with you. are ambitious—if you are looking e A e Cpk |
Your course has benefited me for a field which offers big i B Bl -1 i
approximately $3.000 over and . g " — hap—
above what I would have sarned money, fascinating work, ad- e emenn - - W e . -l
had I not taken it., vancement gnd_a regl fulure, E. R. HAAS
T. Winder, send for this Free Book. It § "TNATIONAL RADIO INSTITUTE '
731 Belﬂltr,d A‘E?-.l costs you nothing. You obli- 1 Dept, 32CB, Washington, D. C. i
Grand Junction, Colo. »P gate yourself in no way. Yet i Without obligation on my part, please
From $15 to $80 a Week this book can easily mean all slfn(c’l_ me li}ehfﬁlbgok._l"nidtx R}ewarldsc in I
Before 1 enrolled with you 1 the difference between the l qn?ici?l} r:atin R)r ami?i‘g?l-::]agecliowosilign
was making $15 a week _on a work you are doing now and | in my spare hours at home. Also tell l]
farm. Now, 1 eam from $2.080 wonderful success! me about your free Emplaoyment Service,
to $4.430 aéreqr. and the work For a short time we are offer- l and about your specialp short time offer. l
is a hundred times easier than ing a redyced rate to those who Please write plainly.
bhefore. Since graduating a little enroll now. Act promptly and I
over a year ago.l have earned save money. l Name Age
almost $4,000 and I believe Before you forget—mail the R Bl 4 A i
the course will be worth at coupon NOWI l
Iea(st_ “0.3?)'082 o mies 1 Street. I
signe 0. A. ams, J
Route 1, Box 10, Tamaqua, Pa. NATIONAL RADIO INSTITUTE CitV b s s bt o b Statapdaeth l
Dept. 32CB, Washington, D. C. e L R T Y XN

All apparatus advertised in this magazine has been lested and approved by Porr1.ar Ranio LABoraTORY
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THE ULTIMATE IN RADIO RECEIVERS

One Dial — Six Tubes

! " . -
Distanice is no barrier to reception with this set
—it is very selective and has wonderful volume.
Resistance Coupling is used for irs amplification

0.0¢

A Five-Tube Set

Here is a tuned Radio Frequency set that is es-
gecially desirned to mz=et the demand for a

igh grade 1cceiving set at a medium price. It
is very selcctive, ha /ing extraordinary distance

making the tone quality perfect. Cabinet in ¢ :
American Walnut or Mahogany. ?;s:ﬁélat:‘d“g;:lgnvolume. Cabinet of genuine
List Price. .. $125 SR List Price....... %85
West of Rockies 135 Sold ‘West of Rockies 90
Canada ........ 165 Everywhere Canada......... 115

39 Oxford Street, Newark, N. J.

A

:NEUTRODYNE

Receiver Type T Is a remarkable instrument. Three
tubes with one reflexed accomplishes four tube results.
Distant stations secured with ease. No squesls or howls.
Clear tones, Only two tuning dials, Dry cell tubes and
batteries enclosed in handsome Mahogany cabinet.

14 Inches wide, 10 3-4 inches high, 13 1-2 inchea deep

Ware Neutrodyne, T¥pe T.... .. ... ... ... ... ... $65.00
With all accessories, including loud speaker... 98.00
“CROSLEY"
No other set will give You more dependable gercice

and regl value.
*“Crosley’ one tube model No. 50. ... ... .. ...... 14.50
With tube and Crosley rhone- A 22.25
““Crosley' two tube model No. 81 ... ..., . . ....... 18.50
With tubes and Crosley phones. . ... .......... 30.25
“*Crosley’’ three tube model No. 52, ... . ..... ... 30.00

With tubes and Crosley phones .. . 45.75
Also headquarterafor ‘“Cockaday,’”” ‘‘Radiola,”” ““‘Atwater-
Kent," “DeForest’” and other popular receivers. Full
line of separate parts.

Everything that ig Reliable in Radio. OQOur Service
Bureau will gladly help you solve your.problems.

Nine years of promplt, fair and courleous dealing

Hartt & Lane, Inc.

Wholesale and Retail
780 6th Ave., near 44th St;;. New York City

The New “35-D”
Super Radio Cabinet

BLANDIN ’
TRIFLE
V

Panel at top 7 x 26-1034",

Deep enough for 8
Twe dry cell
back. Built of
Same quality and

horn.
in

tubes. Built-in spruce
compartments. Door
mahogany—piano finish.
equipment as

Blandin Triple ““A” De Luxe Series

Also new De Luxe sizes. 7 x 18-77; 7 x 24.7". I ¢
26-7%7; 7 x 30-8”; Bx36-8” and & x 40x8". Write
forillustrated price list. '

Jobbers and dealers, write for discounts

BLANDIN PHONOGRAPH COMPANY, INC.

H Tt RACINE, WIS.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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An easy way
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to get distant stations
more clearly

F YOU want clear radio reception—with

more freedom from those disturbing noises
—you must have clean, perfect contact be-
tween tubes and sockets. It’s the contact
that counts.

Perfect Contact assured with Na-Ald De
Luxe Sockets,  Broad wiping surface of four
special dipped phosphor bronze socket clips
press both on sides and ends of tube term-
inals making constant clean, bright contacts.

Clean Easy Feature. The two to eight
tubes do not have to be removed and sand-
paper used to scrape the socket contacts,
within the awkward depths of your set. Duo-
contacts are easily cleaned and film of oxide
between tube and socket, better known as
corrosion, which can ruin contact, is quickly

ALDEN MANUFACTURING COMPANY
Also makers of the famous Na-Ald Dials /

Springfield, Mass.

Alden Processed

Sockets and Dials

removed by rotating each tube three or four
times. This feature of Na-Ald Sockets saves
trouble and time.

Highest Insulatmg Qualities. Lawest
doss and highest insulating qualities are
insured in Alden Sockets by using Alden
Processed genuine Bakelite.

You can obtain Na-Ald Sockets at radio,
electrical and hardware stores. Use them
not only in the set you build but also install
them in the set you buy, if not already
adopted by the manufacturer. Sockets for
all tubes. De Luxe 75c; [’~
others 35¢, 50¢, 75¢. W

|
Send for free copy of /

radio booklet — “What to |
Build.” f

ALDEN MANUFACTURING COMPANY,
Dept. C.2, Willow Street, Springfield, Mass.

Please send free copy of booklet “What to Build,”
showing tested and selected circuits.

Nare v o mir Ao bt ssalo, oAt S @ s a0 nenenenei b §

Address . .. jrva. ivebv . vina b ¥ T BT s

All apparatus advertised in this mdgazine has been lested and approved by POPULAR RADIO LABORATORY
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Ty g e agely

“QO.Y#LF ory€ "

KING OF ALL
The Loud Speaker
Unit
With the

Without touching the
dials, you can adjt
the volume of rece;
tion to the taste of th
listeners and the siz
of the rocm. The cor-
trol knob on the back
of the Royalfone
«® Unit permits a full
$ range of adjustment

from very soft to very

loud without a trace of : .
muffling, blare or any g:au niel:v:tli-‘
distortion. Makes a ’1“::*""::
high class loud speaker secting  cord.
out of any phonograph $5.00

or horp, at a minimum
cost.
i | & oy it .._.ﬁw.
ROYALFONE"

KING OF ALL

HEADSET

Greater distance by using the Royalfone Head-
set because it reproduces the faintest signals o
your set can detect. T'ry a pair at your dealer’s,

PRICE $4.50

Write for Literature

ROYAL ELECTRICAL

LABORATORIES
Newark Dept. P.R. N. J. 5
T T e e s ™ "

Good tools
build good

recetvers

The Westwyre soldering iron is a good tool and
should be in every household. Detachable tip, re-
newable beat unit, 6 ft. asbestos covered c¢ord, two
piece plug, non-heating handle rubberoid finish, tube
gun metal finish, heat chamber polished brass.

Weatwyre Model............. .. $2.50
Westwyre Junior. . ..oovviancens $1.50
Variable Condensers..... $3.00 to $4.25
Elf Crystal Receivers....c.s04..-%$1.50

By manufacturers of

westwyre
Variable Condensers

NSTNNSZY IS NN NN TN,

At your dealers, or send direct

THE WESTWYRE COMPANY

Westfield, Mass.

This new
Speaker
banishes
old speaker faults

DOESN’T growl, doesn’t shriek, doesn't
blare, doesn't screech. Instead, it brings
in all the soft high tones of the music and the
delicate low ones with a beautiful, natural clear-
ness new to loudspeakers. This speaker is new
in principle, new in shape, new in material, the
most interesting development in the speaker
field. Write for “The Loudspeaker You Have
Waited For,” giving full information.

TH. GOLDSCHMIDT CORP., Dept. Pl
15 WILLIAM STREET NeEw Yorx

(8B LounSPEAKER

All apparatus advertised in this magazine has been tested and approved by PorrLar Rapro LABORATORY
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HEN"The King of the Ivories™
is tickling the keys at WOS.

HEN WOR comes rolling in
from the East and KFL.inits time
and turmn brings greetings from
the Pacific coast.

HEN your Saturday evening
dance from WTAM is making

just the biggest kind of a hit—remember that

are contributing to your enjoyment,
for at these and at 175 other leading
Broadcast Stations Willard Batteries
are used to furnish the steady current
that is required for perfect amplifica-
tion of voice and music.

Writezo W'T A M nihis

{ The Voice of the Storage Battery )

Every owner of a receiving set should
have these booklets. They tell how to
get greater distance, more volume and
better tone quality; and they show why
Willard Batteries are the most economi-
cal and most satisfactory form of power
you can use,

©
W'T AM is the Radio Research Labo- P g
ratory and Broadcast Station of the ," obﬁgco
Willard Storage Battery Company, '¢' ‘ﬁe’ o>
Cleveland, Ohio. The wave length -~ AN * '
is 361 meters —on the air for your '¢' e ‘9&"0 "@-" o

enjoyment every Monday, Wednes- ," »° 6“ of = é,-" '_--;.,_.o‘
day and Saturday evening, »* &c?‘ WO e&“e G\t‘*’ bba" ¥

All apparatus advertised in this magazine has been tested and approved by PorULAR Rabpio LABORATORY
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You’ll Think You’re in the

Same Room with the Broadcaster!

This New Creation in Audio Transformers Assures Perfect Reproduction of Sound

Melodies, rhapsodies, jazz, addresses, announcements—taken out of the air, amplified and
faithfully reproduced, are heard as distinctly in the home as in the broadcasting room, for you
get the pure tone and full pleasing volume which the Sterling “Full Range™ Transformer was
especially designed to give. It amplifics sounds of low frequency as well as those of high fre-
quency. Of course you want the full range.

The “Full Range™ not only marks a great advance in transformer design and efficiency, but
its fine appearance adds greatly to the dignity and beauty of the set. Unsightly wiring is eliminated
and the making of connections simplified by locating the terminals on the sides near the base.

~ FULL RANGE
AUDIO FREQUENCY TRANSFORMER

iogether with Sterling Radio Frequency and Intermediate Frequency Trans-
formers make a trio that will surely defeat distortion and amplify perfectly

Mfd. by

THE STERLING MFG. CO.
CLEVELAND Dept. G OHIO

It’s Your Battery That Talks!

HOSE harsh noises that
mar reception are due to
poor battery action. To keep
the current smooth and uni-
form, frequent and accurate
hydrometer tests are posi-

tively essential. Read the
pulse of your radio battery
with a Freas Battery Tester.

Simple. Reliable. Scien-
tifically adjusted to U. S.
Bureau of Standards re-
quirements. Builtfor
long service. Acid-proof
container prevents
electrolyte from in-
juring clothes or
rugs.

Jobbers—Write
for our attractive
proposition

By the well-known radio engineer,

FREE BOOKLET 7. [ ;'S Hatcher, U. 5. A Tells

you how to secure best reception results. Send four cents for
mailing cost.

FRANCIS L. FREAS GLASS WORKS

America’s Largest Hydrometer Manufacturers

CONSHOHOCKEN, PENNSYLVANIA

All apparatus ndvertised in this magazine has heen te led and approved by PortvLarR RADIO LABORATORY




The. Best in Radio Equipment

TRHDE MARK Ryls/bred

LOUD ‘TALKING CRYSTAL

Concert Yested
and Guarapteed

G bis Name on Package Insures Gepainess

B-Netal peﬁz)lpd &)
LDe troit Michi gan.

Seventh Floor
525 Wood vard Ave,

Al apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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AMPL -TONE

GUARANTEED

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.

Dealers: Quick turnover is our motto.
Write us.

The Union Fabric Co.

Derby, Conn.

=

All Wobble Eliminated
By Long Center Bushing

Look at that long center bushing! Watch the
new model Accuratune when you tune in—how
smooth it operates—how precise its movements
without the slightest indication of wobble.

Few vernier dials, built as they must be to take .
all standard condenser shafts. are designed as
the Accuratune to positively eliminate this uni-
versal objection—dial wobble.

And just this one point of refinement character-
izes the complete mak-up of the Accuratune
Mcrometer (?ontrol—fcaturcs that assure most
unusual tuning efficiency.

Micrometer Controls easily replace ordinary
d’als without any set alterations. Just tighten
the set screw on the large knob.

New Accuratune Features

Geared 80-1 ratio.
No back lash.
No cutting of condenser shafts.
Flush panel mounting.

At your dealers, otherwise send purchase price
and you will be supplied postpaid. Price $3.50.

ACCURATUNE

A 0-1
MICROMETER CONTROLS

Mydar Radio Co., 9-B Campbell St., Newark,N.J.

Canadian Representative: Radio Ltd.. Montreal

All apparatus advertised in this magasine has been lested and approved by POPULAR RADIO LABORATORY
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Model ‘C"’
Cabinet Type
330.

!

Vhe Now Cabinet Model

R those who admire the full, round, musical  SThe Voice of the

voice of the Audiophone. but prefer a cab- ﬁudiophong
inet design, we have brought out this splendid
model. '

The case is of real mahogany, of a character
togive it equal fellowship with your grand piano.
The design goes nicely with the most tasteful
furnishings. The size, 17 x10x 1014, is just
right for the top of your phonograph or your
receiving set.

It has the sound mechanism of our Model
“S,”" but its square design gives it a sweetness
of its own.

Not a “Phone Unit”’

The voice of the Audiophone is not a ‘‘phone
unit.” It is a highly developed, electro-mag-

netic tone reproducer. This results in an in- Moaell S

Audipkons
strument which reproduces with natural quality R
in most powerful tones, yet has a sensitiveness 1414 inch di-
equal to any loud speaker developed. et Bt Bl

. . . . ttled b
The Bristol line includes five Audiophones snd-golds ik

priced from $12.50 to $30.00. If not at your oo bat=:
dealer’s write for Bulletin No. 3022-L.

THE BRISTOL COMPANY
Waterbury, Conn.

Bristol AU DlQﬂ_pHON E sPEaker

LT

LB

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

N the Arabian Nights story, the words *Open
I Sesame’  magically—instantly—opened the
door. The ULTRA-VERNIER Tuning
Control is the “Open Sesame’ to any station
once difficult to find, or stumble upon.

Simply pencil-mark any station on this cleverly
contrived beautifully silvered dial. Then forget
its wavelength—turn the finder to your mark,
and, without awaiting the annouricer, know you
hear this pet station. ]

Moreover, the ULTRA-VERNIER is a single
vernier tuning control. Replace your old dials
with ULTRA-VERNIER Tuning Controls—
today!

1. This alignment is the gauge for penciled
station records.

2. Operates vernier for hair-splitting adjust-
ment.

3. Takes standard condenser shaft lengths—
easy to mount.

4. Penciled station records easily erased from
silvered dial.

O

Designed by R. E. Lacault, EE.,, AMILRE,,
inventor of the famous Ultradyne circuit. This
monogram seal (R. E. L.) is your assurance of
Lacault design.

Made by the Hammarlund Mfg. Co., Your as-
surance of quality and dependability —produced
solely for the Phenix Radio Corporation. At your
dealer; otherwise send purchase price and you
will be supplied postpaid.

$2.50

Write for descriptive circular.

ULTRA-VERRIER

TUNING .CONTQ.OL
Phenix Radio Corporation

7-9 Beelkman Street -
New York City

This Big Book FRE

A Handsome 100 Page Volume
In Substantial Cloth Binding

Takes the Mystery Out of Radio

'HE purpose of the editors in compillng “How to Build Your
Radio Receiver” wns to Drovide a dependable working gulde
for the construction and operation of recelving seta that

would enable beginner and expert allke to bulld a set that would

| best suit his individual requirements. To offer the wldest possible

choice they selccted seven representative circuits that In laboratory
testa had Droved most nearly ideal from the viewpoint of selectivity,
tone, volume, distance, slmplicity of construction, ease in tuning,
reliability and gencru! zll-around satisfaction. These seven sets
include the simplest erystal set:’ one tube: three tube; five tube:
and even a 8ix or eight tube regenerative super-heterodynel

It’s Cheaper to Build Than to Buy

The actual building of any- of these seta can he accomplished hy following
the instructions Riven. ‘With the descriptive mntter are accurnte dia-
grams and illustrotions that show exactly how to nssemble. mount. wire
and operate each set.  The list of parta nesded speeitiea by manufaciurer'a
name those actually incorporated in the demonsiration set built in our
own laboratorics.

Aside from the actual constructional data, this book is in cvery scnse a
Ready Reference Guide on Hadio. It containa picture diagrama of the
forty-four symbols uscd in radio: suZgestions about aerials; how to
select your parts;: tips on tuning and otber valuable suggesticna.

An Attractive Combination Offer

For 1he next thirty days we will give you a copy of "How to Build Yaour
Radio Receiver”” FREE and enroll you for all privileges of the Technical
Bervieo Bureau, under the personal direcrion of L. M. Cockaday, at no
urther expenae. on receipt of your remittance of $4.00 in payment for a
18 months’ subscrintion for POPULAR RADIO—the outstanding
monthly in the radio field—the magazine that keeps you in touch with
the latest radic developments—shows you how to improve your broad-
cast reception. Bend no money now unleas you Prefer—pay the Postman
on delivery of the hook—and in any event understand that you run no
risk. for your money will be refunded without question if you will notify
us within ten days that You are not more than salisfied.

POPULAR RADIO
627 West 43d St. New York City

oy Dol e g i Wl D D G WS W W e oy T Al e Gewl pem S ) e e
Popular. Radio, Dept. 15 .

627 West 43d St., New York City POl . ieiantt gus sl
Enclosed remittance of $4.00 ia payment in full for o 18 months' sub-
scription for Porurar Rapio and.copy of “How to Build Your Hadio
Receciver’ FREE;

AL Y0 ] 2 o o T B2 i T S -State. ...

Check here and remit $2.00 if you prefer Poruran Rapio for 7

D' ,F'l“m"hs only in combiaation with “How to Build Your Radio
eceiver,

Offer Expirea January 20, 1925.

All apparatus advertised in this magasine has been tested and approved by POPULAR RADIO LABORATORY
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Unsurpassed selectivity, sensitivity,

range, volume

Looks like — and performs (O

like—a $200 radio set

RNMG
‘Goast to Coast”
receptiorn

verified by Miraco Users

Every Mlraco userisan enthu-
Biastlc booster—these letters are
t)"alcnl of the many we recclve,

Iraco *Shows* Missouri

i bought one of your radlos
last summer and like it fine.
Have picked up stations from
Const to Coast and from Can-
ada to Cuba. My motto with
the Miraco is: '‘What's the
use to pay more when tho
Miraco will'reach as far as you
can understand the language?’™
—George V.Scott, Moberly, Mo,
N. ¥, Hears England & Brazll

Am very glad I bought a
Miruaco a3 It works the best of
any 1 have heard. All the
people who come to listen sa
that when they buy a sct It will
be n Mirpeo. Have heard Lon-
don. England. and Rio de Jan-
eiro, Brazil, with my Mlraco.
It sure works fine. It is the
best set_on the market for the
price—Leo Link, Marey, N. Y.

Pennsylvania Hears Calif.

The Miraco is a real " Coasl
to Coast™ sat. Last pight I
tuned In on KGO. Oalland,
Cai.. WFAA, Dallas, Texas,
KFKX, Hastings, Ncb.. besides
fifteen other .- statlons. Iave
reeeived 55 in all. It is a won-
derful set for the price.—Earl
C. Way, Coleman. Pa.

lowa Hears N. Y. to Calif.

Have heard from New York
to California on my Miraco. All
who have heard it think it fine,
I—Chauncey Batley, Stockport,
owa,

Beats Some $300 Sets

The Miraco that I bought
last fall is giving better satlse
faetion than some 2300 Bsets
others have here.—Otls Morrls,
Warren, Idnlio.

Nebraska Hears Cuba

Miraeco sure is a go getter. I
get better reception than any-
one In this nelghborhood. Had
WSAIL- Cincinnati, on loud
gpeaker In July—pretty good for
warm wealher. I tuned in
KGO, Oakland, Cal., and WBZ,
Bpringficld. Mass.,, and have
beard PWX, Havana, Cubn. a
number of tlmes.—Verne J.
Gustaaon. Blajr, Nebr.

“#+Hears the Scotch'’

[ am proud of my Miraco.
Have had Cuba. Canada, Glas-
gow, Scotland—otf whieh any

one sliould be proud—with

pearly cvery statlonin the U,

S.—Parke A, Neet, Catlin, Iod.

1' ‘

and tone combined »

la

. - .

BUILT TO GIVE
LOUD SPEAKER .
ENTERTAINMENT
_FROM STATIONS
THOUSANDS OF
MILES DISTANT
WHILE LOCAL
STATIONS ARE '
BROADCASTING.

(o

Can be used as a 2-tube, 3-tube, 4-tube or 5-tube set!

Completely built, thoroughly tested and
factory guaranteed by one of America’s
oldest and most reliable manufactur-
ers of quality sets! Years of experience
and quantity production explain its almost
incredible price.
who see and hear It are amazed that it
sells for less than 3150 or $200. Radio ex-
perts, who know good construction and
Quality parts, are equally astonished. You,
too, will be delighted, thrilled, amazed with

our big five-tube Miraco UWitra 5 in its
eautiful hand-rubbed seolid mahogany
cabinet! .

Imagine getting all this for $75—a

beautiful sweet tonmed “coast to coast

Miraco Model R justly
dceserves Its title, ' Radio’s
finest low priced quallty
receiver.” One tube aets
asatuncd radlo frequency
amplifier and detector
combined. A great dis-
tance getter. Easy to
operate and log. Covers all wave lengths 150
to 625 meters. Like all Miraco sets, it operntes
oD a storage battery or dry cells. Never such
value before at only $14.35. Scad ecupon today?

Users say that friends

OtherMiracoLong DistanceSets

All the Proof you want is waiting for You/|

Reports from the many users in overy state prove Miraco Tuned Radic
Frequency Receivers—at rock bottom prices—have efficiency of erts costing
up to three tsmes ny mueh. Hemember thot Mirngo Sets nre the product of o
tong eatoblished, reputable manulocturer—pioneer builders of eets, Bend for
further evidence that they nre Radlc™s finest moderntely priced receivers. Al
Miraco seta bear the endnrsement of radin's hicheat authorities.  Mall coupen
now for Intest bulletine, BPECIAL OFFER and pleaty of additional Lestimony
{rom uscss leaving.no doubt that “ Mirsco, Radio Gets "em Coast to Coaat."”

Send for
free bulleting

‘ and
] Ya SPECIAL OFFER
today!

[FIVE. TUBE OUTFIT IN BEAUTIFUL

SOLID MAHOGANY CASE]

loud speaker'’ set, composed of finest parts,
equipped with the latest improvements,
refinements and features found on costliest.
sets. An instrument approved by radio’s
highest authorities! A set anyone can
connect and operate. Even beginners
learn quickly to eut through the "locals,’

get distant stations loud and elear, lo

stations and return to them at will. (Fu

directions with each set.) It is non-
radiating, non-distorting, non-howling.
Has eut-out switch—and a first stage phone
jack for tuning—on Bakelite panel. All
wiring eoncealed under. Bakelite sub-base.
Works on storage battery or dry cells.
Literature describes other newest features,

35!
up

6‘] .

Thils wonderful
new Miraco Model
13-3 is the three-J
tube,long distance, §
loud speaker sct 2
that has created 3
such a sensation.

Easy to tune and log. Covers wave lengths
150 to 625 meters. Detector acts also a8 a
tuned radio frequency amplifier. 2 stages
audlo frequency amplification. Hns no equal
for simplicity, voluine, range or cicarness at
anywhere near 1tg price of $29.50. Usc compoot

Dealers ! Jobhers ! L=

Write for the new Miraco propesition.

Agents !

The wandeeful tone, volume and din-
tanco-getitng nbility of Mirseo Bets
mnkea thom ‘easy td soll. Send coupor
fot proposition: xood territory open,

Ploneer Bullders of
?ng Miraco Sets.
NAME.,.+---

R L

M.DWESngs 479-K E.Elghth 5t,,Clncinnati 0.
zC1 ;] Ran
SPECIAL QFFE
end Ircelit.eraturc( %

T LR

ADDRESS...coovses

T el

ADIO CORPORATION Bl

dailpart jculararegard-

obber ( y Dealer ( yAgent ( y User

All apparatus advertised in this magazine has been tested and approved by POPULAR RAPIO LABORATORY
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FAN set comes to you already loaped.

ALL DIAL SETTINGS ARE
THE SAME FOR EVERY

SET—EVERYWHERE— &

ON EVERY ANTENNA

A complete list of broad-
castind stations with
correspondind dial set-
tings comes with eech
set. This new and ex-

et 2 e

! ture mekes it the lest
word in simplicity—the easiest to tune—the
surest to Bet plensing results.

Selectivity? The stations you want are brought
in’ clearly and distinctly with.just one adjust-
ment.

Clerity ! The Duo-plex
¢ircuit, developed in our
own laboratories, ban-
ishes commen distortion
diffculties.

Dayola - . $125

Distance? Under favorable conditions 8 DAY
FAN set will ensily span the continent for you.

The DAY -FAN line comprises models priced

from $90.00 to $285.00. Every one & beau

and everyone a remarkable value.

ty

Write for Literature.

©he DAYTON FAN & MOTOR CO.

Masnufacturers of HighOrade Electrical
Apparalus for more than 33 Years

DAYTON. OHI0.

; HEY said it couldn't be done—
but we've done it. Every DAY-

|

CAPE X VERUERDA_>)

It Brmgs ’Em In!

Get more stations—grester range—bigger vol-
yme— finer selcetivity—lese interference. Lasts
forever. The one big advance yet madein tuning.

Ratio 12to 1. izkly applicd to any ahaft. For
sale by nllg Rldlo calers, If unable to ob-
tain rom caler, enclose $2.60 for nickel-silver

$3.60 Ior Pe Luxe satin flnished gold.

= Gt el e S il'ix:—'—"‘ i“-l
1-Tube Super-Heterodyne
for £97.50

Reccivo the parts comp lete to n,uembl

your own sot.
Loop. Assermble thia 7.tube
!"ne oo & 7x18 jn. panel in three
bours. complete. mcludmg drilled and engraved
panels, condonscrs, sockets, t‘rm:formara con-
Decting pluga, cablea, ete,, with draw snd
natructions, Price of cabinst—to ﬁt—on application.
f your radic dealer cannot supply parts for cnmplelu
yne io Set, send check or ©Done¥ order for
391’ 50 and name of yoar dealer.
APEX ELECTRIC MFG. CO., Dept. 102
F 1410 W, S9th Street, CHICAGO

Globe

LOW-LOSS
TUNERS

Coant to coast onan nB-n
Mie @ Super-bote

Loses Nothing
Tunes every radio
impulse the aerial
receives

No Meta
No Eddy Current Losses

Little Insulation
Low Distributed Capadily

Large Wire
Sell Supporting

Anli-Capacity Windings
Low R. F. Resistance Patent Applied For

GET ORIGINAL GLCBE COILS

Standerd Tuner (Broadcast R.nge) ...$7.00
Short Wave (35-135 Moeters). ...$7.00
For Superdyne C:rcunt ...$8.50
R. F. Transformer. . ........... .$6.00

Circular on Reguest. Dealeru and Jobbera Wnle
SEND ORDERS DIRECT TO

Globe Radio Equipment Co.
217 WEST 125th ST., N. Y. C.

* I'mitation is Deceit. * Legal Action Pending.

All apparatus advertised in this magazine has been tested and approved by POPULAR Rapio LABORATORY
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The KIT of a

Thousand Possibilities

WHEN, up to now, have you
heard of three stages of tuned
R.F.—perfectly and automatic-
ally stabilized! When, up to
now, have you heard of 2, or even
3, stages of resistance-coupled
A.F. — superimposed (reflexed)
on the radio fréquency tubes?
Yet you won't have the slightest
difficulty in accomplishing this
with the equipment in the Telos
Kit.

And you can do it with dry cell
tubes—U.V. 199’s or D.V. 3's through-

out.

But you're not limited to that com-
bination either. Truly, Telos is the
KIT of a thousand possibilities! You
can introduce a crystal detector if
desired. You can use one, two or
three stages of transformer A.F.; you

can use W.D. 12 tubes for the R.F.,

||||_ e
' FeS, |_ T

=k S
s

with filaments connected in series, and

201 A's for the Detector and A. F.

These and countless other combina-
tions you'll want to try, are fully
covered in the handsome instruction
book and detailed blue-prints that
come with every KIT.

You'll also be interested in “Unicon-
trol”, the clever device whereby all
dials turn together for rough tuning,
then separately for the finer adjust-
ment. It's in the

KIT, too!

But get the full story!
Use the coupon now/
Every real fan will
want a copy of the

—————————— ey

new Telos booklet! ities”.
DANZI GER- Name.. .......
JONES, Ine. Address. ... ...
Dept. A
25 Waverly Place
New York NY |

DANZIGER-JONES, Inc.

Dept. A, 25 Waverly Place
New York, N. Y.

Send me at once your booklet
“The KIT of a Thousand Possibil- |

..............

Julerior wiring of a lypical
Telos Set. Eovery siep is clear.
ly egplained in the istruction
book and diagram.

— T — — — e —

All apparatus advertised in this magazine has been tested and approved by POPULAR RADiO LABORATORY
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£ SENSAT ION~
* RADIO 5HOW

THE BIG FEATURE AT THE RECENT SHOWS
NEW YORK, BALTIMORE, BOSTON AND CHICAGO

The 1925 D. T. W. Imported German Loop

Electricelly and mechanically this loop has no equal. USE it—Compare
it—if you do not find this to be true—Return it to your dealer, who is author.
ized to refund your money.
THIS amounts to a FREE trial.
Why the loop is & better loop:
. Plan of construction.
Superior quality of materials nsed.
Original 60 strand German Litz.
Careful attention given to details of construction.
Method of cutting the inductance, allowing use as two or three tap
loop. No dead end losses.
Distributor Zones now being allotted for loop and other D. T. W. Products.
Progressive and responsible dealers solicited.
Maunufactured by the Deutsche Telephonwerke und Kahelinduatrie of Berlin, Germany
The telephone company of Germany

If your dealer cannot supply you, 325-00 Shipped in a permanent cylin.
order direct and we will ship drical container. Money back
Parcel Post C. 0. D. Formerly $35.00 guarantee.

X $1.50 extra west of Chicago
Holght 42 inches. Width 40 inches Usual Distcount to Radio Dealers A
[ |

NOW $225-00  T0BE C. DEUTSCHMANN, American Representative and Distributor

46 A. Cornhill, Boston, Mass.
Formerly $35.00 Relerencer Firat National Bank, Boston, Maasa, '

 — —

2w o

WHOLESALE RADIO g It St NY.C
ASERVICE COMPANY ° €7uech St .

Our WRS Cockaday kit is a complete kit. Every part is exactly as
Mr. Cockaday himself built it. Everything from the authorized condenser
right down to the last screw. The construction work on this kit has been carried to the point
where all you have to do is fasten the parts in place, cut and fit the wires, solder them in place,
and you have a very handsome and reliable long distance receiver.

No Chance of Going Wrong When You Buy Our Kit

NEW COCKADAY FOUR CIRCUIT TUNER

WITH RESISTANCE-COUPLED AMPLIFIER
ALL PARTS EXACTLY AS SPECIFIED BY MR. COCKADAY
OUR KIT IS ABSOLUTELY COMPLETE TO LAST SCREW

(&)

List of Parts: T Amsco switch lever. . ... .. .. . .. .. ... ....... $ .25
1 Cockaday Praclslon or Gen-Win eofl. .. ... .... .. $5.50 9 Switch polnts and 2 stops . . . .20
1 Cardwell 2f pl. .0005 mtd. condenser... ... .. .. 5.00 1 Improved filament battery switch .......... . . 1.0
1 Cardweil 1T pl. .00035 mfd. condenser. ... ..... . 415 1 7 x 24 panel, drilied sand engraved 77 3.50
2 Accuratune micrometer controi disls . ... ... ... T1.00 3 Electrad cortified grid leaks ' meg.. ... ..... 1.50
1 N. Y. mica fixed condenser .00025....... .35 3 Electrad grid feak holders. . ‘- 16
1 Amplex Gridenser. ... .. ... .. S ap— 1.25 3 Bradleyohms. . 6.00
5 Benjamin clearetone sockets . ... .. .. 5.00 1 Bradleyleak. . . o b 1.85
1 Am3sco Dubl-Wunder comb. pot-rhec 2.00 3 Sub panels . . .50
4 Amperites No. 1-a. . M X el i e . 4.40 1 Basoboard . .. ... . . . .. .. T JI5
3 Improved double clrcuit Jacks. . .. ............. . 3.00 8 Rajah Terminals. . ... . . .. .. . . 1.60
1 [mproved singlo circult jack. . ...... S A0 20 ft. buswire. . ... ... ., R .20
1 Precise audio frequency transformer. ... ... . .. 5.00 1 box assorted Dixie screws, nuts, ete. ... ... .. . 50
N. ¥. mica fixed condensers .005............... .. 5,40

Tiota eviws & 8 o s

past year, we offer

FREE

FOUR GENUINE UV 201-A RCA TUBES WITH EVERY KIT ORDERED.
Our Netw Free Catalog is Now Ready I contains everything new in Radio:

i = everything illustrated is guaranteed,
standard merchandise and the prices are surprisingly low. Just send us your name and address,

.
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The secret
of easy 4
charging ({5

Pt

MAYEBE you think the storage battery
a difficult proposition. Charging is
what used to cause trouble—until
we developed

thg 6)56 Jilent
HONCHARGER

Now charging is as simple as ABC. Here's
the Homcrarcer way: Slip two spring clips.
over the battery terminals, and screw a plug
into any lamp socket. That’s all. Go right on
using your set, if yon want. You can even sleep
in the same room with the HoMcHARGER, it’s so
quiet.

So get a good storage battery, the new silent
GoLp Sear HomcHARrGER, and enjoy radio at
its best.

Handsome: Finished in mahogany-red and
gold. Non-scratching rubber feet. Absolutely
safe, absolutely ecertain, care-free. Unquali-
fiedly guaranteed.

THE AUTOMATIC ELECTRICAL DEVICES CO.
Largest manufacturers of Vibrating Rectifiers in the World
132 West Third Street, Cincinnati, Ohio

Under the same managemient as the Kodel Manufacturing Co.

FREE!

Ask your dealer or
send direct for a
copy of the booklet,
“The Secret of Dis-
tance and Volume
in Radio,” contain-
ing valuable infor-
mation as well as
complete details of
the new silent

GoLn SEAL
HoMCHARGER

I4 Gorn SEAL HoMCHARGER features

1—Simple; needs no care.
2—Efficient ; costs ahont 5¢
to charge the average hat-
tery. much less than bulb
or liqnid types of charger.
8—Quick; hrings battery up
to Ml charge overnight.
4—Tapers charge:; cannot
injure the hattery.
5—LClean; no bulbs to break,
no liguids to spill or pro-
duce fumes.
86— Dependable; adjusted and
sealed at factory.
i—l.asts forever; only one

moving part, the Tung-
sten contact. which ean be
replaced at §1 after many
thousands of hours of
use.

8—Fool-proof; charges auto-
matically, no maltter
which elip is attached to
which battery terminal.

$—Safe: approved by Fire
Insurance Underwriters.
No danger of shiock or fire.

10—Beautiful, sturdy metal
case finished in mahogany-
red and gold.

11—Universal; made in types
for all voltages of alter-
nating and direct cur-
rent. Charges all radio
“A"™ and “B™ batteries
and automobile batteries.

12—{Quiet; its faint hum can-
not be beard in next
room.

13—Unqualifledly guaranteed.

1i—Popular price: sold every-
where for §18.50: in
Canada #26. Complete,
no extras to buv.

Al apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LARORATORY
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A VERY POPULAR STYLE OF RADIO TABLE

No. 30-R

Plenty of leg room.
Weight crated 85 pounds.
Send for free catalogue of Radio Furniture

Specifications—Hardwood, rubbed
mahogany or golden oak finish; height
over all, 31 inches; size top 24x34 inches;
drawer, with lock, size 4x10x1324 inches;
battery cabinet, size 17x1414x16 inches.

Prlces—No 30-R—Freight paid East of the Mis-

sissippi River, Cash With Order............ $18.00
Rocky Mountain States................... $20.00 | NOTE: Cut shows
Pacific States. .. .oove vt iiir i, $22.50 bastery cabiss_on

IMMEDIATE SHIPMENT "™ &
OUR LATEST STYLE

THE SOUTHERN TOY COMPANY

all made with
cabinet on right.

Radio Cabinets Strong and Rigid. Re-
member That We Pay Mail and Express
Charges. It Makes Quite a Difference
When Comparing Prices.

Specifications—Hardwood, rubbed mahogany fin-
ish. Top hinged, ends of top spleined to prevent warping.
Panel Sise  Depth Price _ Panel Sizss  Depth Prics

7x14.....10.....83.00 7x26.....10.....%4.50

7x18.....10. ... 3.25 7x27..... 9..... 500

7x21.....10,.... 3.50 7x28.....10..... 6.00

7x24.....10..... 3.75 |
Mail and express prepaid east of Mississippi River

To Rocky Mountain States add 50 cents each
To Pacific States add 75 cents each

Dept. P. Hickory, N. C,

A new FOUR WAY Product

(Patent Applied For)

Loud Speaker

Extension Unit
COMPLETE

H]S COMPLETE UNIT enables those who want to use
Loud Speaker in other parts of the house to do 50

wlr.hom. removing set.  Insert plug from loud speaker into
jack: place plug on end of cord, inte set. This can be done
readily and saves the trouble of using tools or soldering iron.

PRICES. including feck. Pleg and Cord

10 foot cord , ., ... .$2.25 40 foot cord. . ... .5$3.00

20 footcord. . , .. .. 2.50 50 foot cord . . . . .. 350

30 foot cord. . ..... 275 100 foot cord. . . ... 5.75
Manufactured by

Four Way Co. :: Myrick Bldg. :: Springfield, Mass.

It’s true!

atte

Crystal

It’s new

1000 Miles on Reflex Sets

A. H. Miller, originator of B-Metal and Milter
B-Metal now gives to Kadio a stertling invention
~ tia Battery Crys:al. This marvelous cryswal
$1.00 List k- eps permanently elecirified to the highent dogres

and brings statiors herut_lls_‘fr;ee tl:‘ut of reach into

easy rante on 1 u afex mets. 1000

DEALERS miles away comes in as clearly as you now
Usedaucosssluliv where. &€t local stationa with ordinary crystals.

ever 8 cryotal is used. (Operates Loud Bpeskar on loeal statlonn. You can
The Battary Crsstel srpect 4 times tha volutos 20 from ordinary oryetale.

i:":. ,':.l, ".“‘,',.',',,‘;2}5 One Miller Batters Crystal 1s goud for 10,000 houre

lender for you. Gat  Order direct if g::n dealar cannot supply you. Com-
disccunts, plota datails in bookist—ask for one.

. MILLER RADIO CO.
1258 W. Gnnd Bnnleurd Detreit, Michigan

W(.

Miller{5-Metal |

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

ELECTRICAL EQUIP

"“ l lll

la - v “ - il

\‘-‘t:c-

1.‘\'

Type 6-D Broadcast Recetver

Non-oscillating .~ Non-radiating

SPECIFICATIONS HE real, intrinsic value of the 6-D Receiver
Gircwir: Two stages of taned radio 3 S .
frequency amplificazion, detecror and can be fullv a pprecta ted only by making direct,
two stages of audio frequency amplifi- . . ) . ’
cation. Non-oscillating. ~Non-radi- side-by-side tests wicth other makes.

sting.  Asearic transformers used to
minimize muttal induction.

Tuber: Five in all. J ack s provided for Such comparisons need not be confined to sets in the

LT ATeroenl o Tuberpcrasam same price-class. The 6D 1s the equal, in every
Bastesies: Either storage or dry cells. i z :
Cabler: Complete st supplicd for #A™ detail, of many receivers priced $25, $50 and

and D" batteries.

Ware lengebs: 100 to 600 merers, with
uniform ¢tficiency of receprion.

even $75 higher.

Avial: 75 to 125 fect, single wire. Performance of the highest order, strikingly at-
] e RN eracrive appearance and moderate price—all chese
AR SHEE elements of true worth are found in the 6-D.

Disls: Sunken design.  Shaped to fir

the hand and permic a pawral posi- . S .
tion in tining: e You will note its clarity and the full, generous
Rheosrars: Adequate resistance for all ‘ v
e P e B volume, You will also observe the unusual
g raviia e LearigplGwieskiies sharpness of tuning. And the finely carved, high
S3CS.
Sockess: Suspeoded on cushios springs finish mahogany cabinet will make a strong appeal.
which absorb vibratioms. i
Catiner: Mahogany, with distincrive Price $125.00 without accessor.
lines and high fnish. Ample space . . deal
provided for B baterics. ies. For sal Dby reliable dealers.
éT}\E\‘Vzp’“ RISEMANN MAGNETO CORPORATION
”/Z/T.‘?\"SE General Offices: 165 Broadway, New York
PETROIY SAN FRANCISCO CHICAGO

I-

S —— e L S ——

Al af:pammc advertised in this magazine has heen tested and a/)bmwd by Popu1.AR RaPio LiRORATORY
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BENJAMIN

DLE-RATONE socl(El'

CLEARER RADIO TONE

Spring Suspended—Shock Absorbing

Prevents unnecessary mechanical noises.
The tube holding element “floats” on per-
fectly balanced springs. Vibration is thus
counteracted and so-called “‘tube noises”
done away with ‘

Spring supports are not affected by stiff Mi*igh“.m -".nd] “‘;‘_‘?5‘ }51‘”“‘:" 1"}‘13‘19-
bus wiring. Molded parts are genuine Bakelite.  Ng epacer washers requized, Push-

battery,

8645 For Standard Base V. T. . . $1 Pull single contact features give posi-
8646 For UV.199, etc., Tubes . 1 tive contact. When it's in it's off,
Cle-Ra-Tone Gang Socket avoiding accidental cutting in of

No. 8640, $0.30

Simplifies construction of receiving sets. Cle-Ra-Tone Gang
Socket may be used with almost any of the popular torms of
circuit. Consists of Cle-Ra-Tone Sockets attached to Bakelite
shelf and set of binding posts.

Standard . UV-199, etc, Dimensions No. of
VT Sockets © Sockets of Shelt Sockets
ggig ggog 1;17 " x :: :: x Y"’ g ?ggg No. 8629 Brackets, extra, the pair, $0.70
8626 8636 17 :"i 41 ”’;z‘” 6 11.25 No. 8632 Grid Leak Panel, extra . .15
8627 8607 17%" x 408" x 14" 7 12.00

Your local dealer will supply you, or address

Benjamin Electric Mfg. Co.

120-128 8. Sangamon St., Chicago
247 West 17th Street, New York 448 Bryant Street, San Francisco

The only scientifically
selected detector miner-
als on the market today
are the genuine N, A, A,

and Crystal Sets

FRESHMAN

Double Adjustable
Crystal Detector

No more searching for the sensitive spot.
—Merely turn the knob as you would a dial,

For base or panel mount- 50
tng, complete with Freshe »
mamn Super - Crystal

At your dealer’s, otherwisc send purchese price
and you will be supplied poatpaid.

CHAS. FRESHMAN CO., Inc.
240-248 W. 40th St.. N. Y. e

ETER TESTE
RADIO CRYSTALS - |

Full, clear rectification insured by
newly developed visible laboratory
meter-testing. Perfect for reflex.
Price 60c at your dealer or direct Mgg’?fs o

Recommended by Radio News
Popular Radio, Acme Appara:.u SenSlt”/eness

Company, ctc

U-“mmnm.&!m(b

1740 East Twelfth Street
Cleveland, Ohio
Pisncers in Tested Crysals

All apparatus advertised in this magazine has been tested and approved by PopuLArR RADIO LLABORATORY
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No antenna

~ Just the Ducon

No more need to labor and toil over
erecting an aerial. No more need to
worry about the appearance of a bulky
indoor loop in your home. The Ducon
saves your time—and solves your prob-
lems.

Screw the Ducon into any accessible
electric light socket and when you want
to hear a program just tune in.

The Ducon brings in the stations clearly. The
fact that over 400,000 fans use it is convin-

S cing proof.
The Ducon sells for $1.50 Try it. You can purchase a Ducon on a five-
in all reliable stores day trial basis from your radio dealer.

Dubilier

ICONDENSER AND RADIO CORPORATION

All apparatus advertised in this magasine has been tested and approved by POPULAR RADIO LABORATORY
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VERNIER ADJUSTER

The best ad{iuster ou the market. Spring holds head
away from dial when not in use. With slight adjust-
ment spring can be made to hold hend agnainst (hal
if desired. Patented. 65c.

LEAD-IN BUSHING

This device makes a workmanlike fnish at a point in
acrial installation that has been a source of pawer inss.
Adjustable to most every normal thickness. RBlack
Body Porcelzin. Black Glaze. #1.10 each.

PORCELAIN SOCKETS

Lowest losses of any socket. Very carefully made,
Black Body, Black Glaze. Side and bottom contact
springs of reinforced phosphor Hronze. Salder Tahs.

Cap Nut for screw-driver or Spintite Wrench. All
5. each.

parts nickel Plated,

PORCELAIN
INSULATORS

Lowest power losses in the antenna IX-
eleciric absorption reduced to minipmm
because of very low phase ditference of
Fleron Dorceisin. Very tough hody.,
Salid Black Glaze. Seven sizes, 20c. to
£1.00. Each insnlaior in a separate carton.

For Sale by all tiond
7,
Y74
/M)M*’ -

Jobbers and Dralers
(/) F ARENTON N7

ERON.&S !‘j:lh-t.f

PERSIL RADIO SERVICE

2114 Mapes Ave. New Yeork

IN DEMAND NOW!!
Hard to Get Parts

Cardwell Condensers, Precisae Audio~Frequency Trana-
formera,

General Instrument Variable Condensers, .0005 andf.001
llaynes-Grifin Transformers, Input -nci Intermediate
Precision Autodyne Coupler. Benjamin Sockets. Fed-
eral Sockets., Amplex Grid-denser, Bradleyleak, Karas
Harmenik Audio-Frequency Transformer. Amsco Rheo-
stat, 2 Obhme. Amsco Potentiometer 400 Ohms. Walbert
Filament Lock Switch, Bradley Ohmas.

We Specialize in Cockaday Kits
Special!
9-Tube Cockaday, 4-Circuit Tuner
KIT saimserniam e $64:20

A Rubbed and Finished Mahog Walnut
Free! UOReT Cabinet With Above Koo OF Yalru

In Genu?ne_\i/al-nut or .00
WIRED Mahogany Cabinct $85
Delicered Free Anywhere.  Canada. Add 5% to Order.  One.third
Must Accompany All Orders.  Insured if you wish.

Shoot your questions and troubles taus. No charge
for advice. Our radio experts are at your service.

RADIO LICHTNING

ARRESTERS

YOU are assured marimum signal sirength
when you use i LOW LOSS KEYSTONE
Radlo Lightning Arrester. The Keystone
Arrester is made from gennine Bakelite, thus
providing perfoct Insulation between antenna
and ground. It Is water, dust and damp
proof  and has heavy high speed discharge
electrodes. Install a
Keystone NOW!
Approved by Under-

writers K1835.

ELECTRIC SERVICE
SUPPLIES CO.

Philadelphia
New York
Chicago

In Canada

§2.%0

Spiral Wou

A high quality wner specially designed for the
Three-Circrit Untuned Primary Cireurt. Unexcelled
for long distance and extrenely selective. Good vol-

No soldering required.
At Reliable Radic Stores
SIMPLEX RADIO CO. (Mfrs.) PHILADELPHIA, PA.

ime.

All apparatus advertised in this magazine has heen tested and anproved by POPULAR Ranio LLABORATORY
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Shev say~

THEY SAY OF THE NEW SUPER-ZENITH:
1 “Greater clarity and volume. Amplification is always at a maximum in each stage for

any wave-length. Three stages audio frequency amplification.”
Zenith amplifies with Thordarsons!

THEY SAY OF THE KENNEDY:

“The Kennedy tone quality is superb; full-rounded, musically pure reproduction of any
program within a good long range. No hollow tones or distortion. For the Kennedy
1s a musical instrumeni. A musician will enjoy its purity of tone.”

Kennedy amplifies with Thordarsons!

THEY SAY OF THE MURDOCK NEUTRODYNE:
3 “To hear the real voice of the nation full and clear—you want volume. . . . Volume

that floods your room. . . . Distant stations can be tuned in with remarkable clearness
and volume. Murdock amplifies with Thordarsons!

THEY SAY OF THE ANDREWS DERESNADYNE:

“It secures the finest tone and high selectivity with increased volume and distance. It
brings to the home . . . a reproduction of music really comparable to the original. In
volume the Deresnadyne will give anything from a mute tone to a volume that fills a large

hall.” Deresnadyne amplifies with Thordarsons!

A2 o Supe_riority H:oved!

ﬁ WL of the finest sets—the sets that have Thordarson amplifica-
S d NE
Adlﬂ l}' tion. People want radios that are musical instruments.
o g

Leading makers are responding with sets embodying the

D 4 best audio amplification. That is why more Thordarsons

J /gﬂ than all competitive transformers combined are now used
in high-grade radios.

UL’[‘[E{DXRE Is your present set disappointing? Buy a Thordarson—

equipped set—or replace your audio frequenc transformers

MURDOCK with a pair of Thordarsons—or follow the lead of the leaders

and build with Thordarsons. You will be delighted with the

MICHIGAN even volume they deliver over the entire musical range. All

stores can now supply Thordarsons. If your dealer is sold

J
NoTE! out, you may order from us by mentioning his name. Inter-
e = s & 20 audios %ti,ng bulleti;ls sent free. Write.

AQZARKRA iz en, Interiace
ranstormer, Prices 1T HORDARSON 1
MUSIO Franstormor. #1 | ELECTRIC MANUFACTURING CO
TRANSFORMER

WORLDS OLDEST AND LARGEST EXCLUSIVE MAKERS
PFANSTIEHL Chicago, US.A. |
PHOENIX UNCONDITIONALLY GUARANTEED
ANDREWS
MALONE LEMON
~ AUDIOLA
GATES
GLOBE . "' er
HARMONY up
ODELL FERRY ANI‘PLIF'YIN TRANSFORMERS
PEERLESS O] . |
DUCKS DELUXE Standard on the majority of quality sets
SAAL . w "
AND MANY A AR (3 IR ke P Lk
OTHERS USE 6-1, $4.50. Thordarson Power Ampli{ying Transformers are $13 the
THORDARSONS ?\a’:"i'ie r‘gl ?{E&ﬁ%{?&ﬁ'ﬂm :ugff;ecf\mpumng R

All apparatus advertised in this magazine has been tested and approved by PorULAR RaDIO LABORATORY
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Jhe Red Sealfeels
light as afeather
'__Q,C(r’/z ead ~~

Two o’clock in the morn-
ing —and still fishing for
DX stations! Butyour Red
Seal Headset is 80 comfort-
able you can’t realize you've
had it on for hours.

The headband of the Red
Seal is covered with soft
rubber and is held in shape
by flexible wires which exert
just enough pressure (o
keep the ’'phones comfort-
ably againsc¢ your ears.

No protuberances tocatch
in the hair or to scratch
furniture; no distortion;
will not ‘‘chatter’ with
strong signals; full rich
tone; high impedence;
genuine Bakelite case.

Muade by

M ANHATTAN

ELECTRICAL SUPPLY CO,INC.

NEW YORK cHICAGO
ST LOUIS SAN FRANCSCO

MAKERS OF FAMOUS RED SEAL DRY BATTERIES

The Bm'! in Radio Equni pmemf

O1d Man Ohm Says:

“Here is the Ideal Rheostat
for all Tubes

—and he ought to know. He
is the fellow who measures re-
sistance. He finds that the
Marshall-stat varies resistance
not step by step, but smoothly,
continuously and uninterrupt-
edly from zero to maximum.

He also inds—and you will
too—that the Marshall-stat:

Is compact.

Requires only one hole in
panel.

Is vernier all the way but
requires only one adjustment.

Can be used with any tube or
combination of tubes.

Has only two terminals and
cannot be connected incarrectly.

MARSHALL FLECTRIC CO.
9 3237 Locust Blvd. St. Louis, Mo.

- Marshall-stat

Marshail
*stat

Old Man Ohm has an interesting folder on the
Marshall-stat, Send for it,

each in any value
from 4 te 10

FRESHMAN SUPERIOR

You ¢an depend upon them to

remuain accurate at all timmes
Made of high resistance material impreg-
nuted throughout (not eoated paper). Un-
affected by climatic eonditions. Will not
deteriorate. Clamped between solid knurled
ferrules assuring rigid construction and
firm contuct at all times.
At your dealer’s, otherwise send purchase
price and you will he supplied postpaid.

Chas. Freshman Co., Ine., 240248 W. 40 Si,, N. Y

AVAVAVAVAVAVAVAVAVLAVLAVAVLY

1 FAVA'AVAVAVAVAVAvAVAVA'AVA'AVA
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Boys are the Backbone

The President speaks, and all
over the country millions of radio
sets are tuning in to catch his
words. Five years ago a favored
few, living near by, might have lis-
tened in. Now the whole country
listens. Radio has captured the
home, and the conquest was only
made possible by the tremendous
energy, ingenuity and curiosity of
boys.

Boys’ imaginations were caught
by the lure of radio. They pioneered
with their home-made sets. They
speut their hard-saved nickels for
parts. They enlisted the interest
and roused the enthusiasm of their

rten by Ul Sl e B o

E
A R N R S T v N

e

of the Radio Business

vast majority of radio sales are made
to boys, or to parents buying for
boys or with the boys’ advice. .

THE AMERICAN BOY goes
right to the heart of the boy market.
It is the favored magazine of 500,000
radio-inoculated boys averaging
15V to 16 years old—sons of well-
to-de parents. Its stories and
articles deal with radic althorita-
tively. All its contents hold their
interest and confidence.

Always striving to improve their
sets, indefatigable in insistent want-
ing, commanding their parents’ en-
thusiastic co-operation in their radio
activities—these youths are the

parents. They opened the family backbone of the radio business; the
coffers. Dad went out to get his son  radio manufacturer’s greatest mar-
the best he could ket.

afford, with son ‘be o Copy reach-
actingasadvisor, mencan BO ing us by Janu-

buyer and con-
structor-in-chief,
And to-day. the Detroit

“The Daggen. Brightoat Boot Magiazine for Boys in All the World”

ary 10th will
_ catch the March
Mlchlgan issue.

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



124 The Best in Radio Equipment

Wgnderﬁzl /

\

\ ]m
WIJ )f/""l:/

.
P!
/i
\ .
N -
N 3

oning. GOIL

THE COIL WITHOUT LOSSES

—_U. S. Bureau of Standards forms of
latticed hard rubber.

9__Perfect spacing of each turn be-
cause of new type American Am-
bassador Litz.

3__Elimina tes adhesives.

LR

l|l

— Increases volume 50 to 180 per
cent over old type coils. Also
improves selectivity.

Laboratory testl prove conclusive-
ly that it 13 the only ccil worthy
of the name low loss.

G_WARNING—Use Ambassador

Condensers and Transformers de-

signed and man- & o
ufactured by Am- §¢ 08
bassador  Engi- 3: 07
neers, for best re- &5 0611
sults with the E os g R
Ambassador Coil. § O4pHH
35T

¥ ga R
FREE! ety denle o, ARMEHEER
addressed sta:rrped envelope é ol ""'lou
e 2 Ah e, o 100 200 300 400 500 00
markable coil can be used, Viave Length (Meters)

UNCLE SAM ELECTRIC CO.
215 E. Sixth St. Plainfield, N. J.

Perfect
Balance

This is the
Audio
Frequency
Transformer

Selected by Popular Radio—

t0 use In buildipg the “Low Loss Short Wave™
Recelver described In the November issue.

Dongan Type C. Audic Frequency Trane-
former Dosscsses that happy trabsformer combl-
patloo—the quality of maximum amplification with
minumum distortion.  Built for all tubes and
haook-ups—Ratios 334 to 1 and 6 to 1.

VOLTMETER

Positively accurate and relinble—saves ita price In
short whie. Ask about Dongan Double Duty
High Res.stance voltmeter.

A Really Beautiful Instrument

Details and Discounts on Request

Dongan Electric Manufacturing Co.
2983 Franklin St, Detroit, Mich.

Tronsformers of Merit for 15 years

Type C—$3.00 list

'KESTER Radio SOLDERI

' (Rosin-Core)
If your dealer cannot supply you
send us 25c in postage |

" CHICAGO SOLDER COMPANY
CHICAGO. U. 8. A.

KESTER Radio sommﬂ
{Rosin-Core)
T f your dealer cannot supply you
send us 25c in postage

. CHICAGO SOLDER COMPANY
CHIcCAGO, U, S. A,

Variahle: — N
No. 181~ 1.10 10 § mecs.—soli fuben
Neo. 10JA=2 18 10 meps.=—hard tuhes,
No. 100=100C tp 190.000 ohms by.past.

Metulized Fixed: — at dealers

Over Y% mega 50T under, 7Se. or postpaid
DURHAM & CO.. 1vc, 1936 Market Sereer, Philadelphts

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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RESULTS that far surpass the average Super-Heterodyne
are yours with this New Cockaday Four Circuit Tuner.
Add to that the economy of using five tubes instead of eight
and you'll surely decide on this AMPLEX KIT.

Never before has set building been made so easy and results
80 certain. Everything for the New Cockaday Four Circuit
Tuner, from coils to condensers and from dials to brackets
is included in this AMPLEX KIT. The panel is completely
drilled and engraved. The baseboard is just the right size.
All the parte are ready, even the busbar wire. The authentic
Porurar Rapio Blueprint shows how to make all connections..

There is no possible way of going wrong when you build this
New Cockaday Four Circuit Tuner the AMPLEX KIT Way.
Before the evening is over you will be ready to tune for DX
stations up to 3,500 miles away.

This AMPLEX KIT contains all the parts originally specified
by Cockaday. It is the product of co-operation between the
AMPLEX engineers and PorviLar Rapio. If your dealer can-
not supply you send us your remittance at once!

1 “Precision” Cockaday Coil Set $5.50 $5.50 1 “Improved”’ SC Jack.... .. .. £70 $.70
1 “Cardwell” Vari. Cond. .0005 5.00 5.00 1 "Improved Battery Switch. 1.00 1.00
1 “Cardwell” Vari. Cond. .00035 4.75 4.75 1 “Precise” Tranaformer _____ 5.00 5.00
2 “Accuratune” Dials, .. .. .., 3.50 7.00 3 “Electrad” 14 meg. Leaks. . . 50 150
1 “Amplex” GRID-DENSER. 125 1.25 3 “Electrad” Mountings. .. ... 35 105
1 “N.Y." Fixed Cond. 00025.. 35 .35 8§ Bindiog Posts. . ............ 0 .80
9 “N.Y."Fixed Cond. 005.... .60 340 4 Y Brass Brackets.... ... .... 05 .20
5 “Benjamin Cle-ra-tone” Sock- L0 5.00 7 Switch points and 2 stops. . . . J4
I "Brt:dl;ay., b el 185 1:85 X1, X2, X3 Panels—3 for. . .. .. i
3 "Bradleyohms” No.25. . .. . 200  6.00 BB meponiasiper=rm %2
1 “Amsco Dubl-Wundr”™. ... .. 200 2.00 Sm ‘ 3[';' sk 4 tanio Bl B
| Switch Lev er. i 30 30 et of Porcrar Rapio Blue-
1 "Ampentm No. 1-A with prints and Instructions. . . . 1.10
mountings. ... ........ L 440 . . —_—
8- lmprovud DC Jacks. . ... 100 3.00 Offcial Total List Price.. $64.99

FREE—* psistct drited ond cngraved gencine
AMPLEX INSTRUMENT LABS.
88 West Broadway Dept. P. 1A N. Y. C.

The NEW ~J:2 a8 18 Sirw
Cockaday Set , /#7% o VAR

=

1./ apjaratus advertised in this magazine has been tested and approved by PoruLar Rapio LABORATORY
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YOU USE THEM.

You perenp on them to help
your larger instruments.

You expect small parts to pre-
serve the energy that reaches
your set. )

So why shouldnt YOU be as
particular about their quality
as WE are?

WE think no accessory too unim-
portant to build as carefully as we
make fine optical instruments. All
the craftsmanship we have devel-
oped in 44 years of precision work,
we put into every MAR-CO small
radio part.

Then we put them into the un-
mistakable MAR-CO packages, so
that if you are as particular as we
are, you can easily get the “leak-
proof " service we build into them.

Simply say “MAR-CO” ... and
insist on seeing the MAR-CO pack-
age ... when you want plugs,
jacks, switches, grid-leaks, vernier
condensers and other small parts.

PRODUCTS

For ORBETT’ For
Quality CA BINE TS Quality

NEW COCKADAY

Built to Specifications in OQOctober Issue
{Rear slots not included In other cabinets.)

Mahog. Walnut Mahog- Walhut Mahog- Walnut
or Ma- an or Ma- BNy or Ma-
Size  finish hogany Size bnial hogany Site finish hogany

Tx10-8 §3.60 $4.50 7x24-8 §5.40 $6.76 7Tx40-8 $9.00 $11.26
8 3 . 7x24-8 B.76 .20 7x27-9 6.4 8,00
Tx14-8 4.00 6.00 7x7B-8 680 790 Hx36.8 B.90 11.10

Tx18-8 4.656 6.70 Tx30-8 6.90 8.60 8x40-8 10.60 13.256
Tx21- 5.00 .25 7x36-8 8.00 10.00 8x26-8 5.45 B.00
Cockaday illustrated................ 6.90 8.60

Nickel Piano hinge be per inch. Mounting boards 35c., above 30 in. panel Gle-
Nical¥ moulded top and base, nickel ubog‘ hinges. Adam Brewn Mahogany
finished with DuPonl varnishes carefully hand rubbed eggahell. Accurately
made of beat kiln dried juniber and w.li' packed. Chatges vrepard to Mis.
aissippi River.

And now ‘‘Corbett’s Panels’’

For yon we have Perfected s new panel that matches your cabinet. Made
of [aminated wood finished with moisture and mar proof DyPont's DUCO
lacquer. Modern radic has eliminsted switch taps. body capacity, ete.,
and manufacturers nre using our Pancla to enhance the beauty of their ssta.
They sell at & fraction of the cost of other Dancls and are Ruaranteed to
ploase in every way. Fitted free to Corbett’s Cebinets.

4 in. thick, mahorgany finish, mahoRan¥ or walnut.
Any¥ size 1c Der square inch, add 10c for poslage.
WRITE FOR BOOKLET offering best values in radio furniture.
TERMS: PANELS, CASH WITH ORDER. CABINETS. CAsSH or C. 0. D.

CORBETT CABINET MFG. COMPANY
1415 East 5t., 5323 N. Carlisle St..
Pittaburgh, Pa. Philsdelphia, Pa.

RayCoils Span the Atlantic
and Half of America

During the Euro-
pean tests Major
Shoeoonhoven
heard 2LO and
22Y in England.
RavCoilS “A" for
Reinartz, Ray
Cail§ “B” forRCS
and Ultra Audion
Circuits, RavCoil§
“C" for RCS,Ultra
Audion and Tuned
Radio Frequency
Circuits. RayCoailS
“D' for Tuned
Radio Frequency
and Neutralizing
Circuits of 4, 5 and
6 Tubes. RayCoilS
“E” for Reflex Cir-

gisg'gg cuits.

C: 2.00 Use the RCS Circuit with or without
A= Radio Frequency for Simplicity in opera-

D= 2.00 tion and resuits. Not cqualled by any

E= 2.00 set for volume and distance.

Coils in Separate Box

With Wiring Diagram
Working Blue Prints of four sheets 12x18 of all
standard circuits, as Variometer Hookup, Reinartz
one and three tube, R.C.S. three and four tube and
R.CS. five tube Tuned Radio Frequency, 10 cents
a set.

We also carry a complete line of Carter, Howard,
Kellogg, Modern. All-American and Trimm parta.

If your dealer cannot supply vou, we will mail direct.
R. C. SCHOONHOVEN

Major Q. M. R. C.
310 SENECA ST. ELGIN, ILL.

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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A book the children
will enjoy—sent free
on request.

HE new Magnavox Receiver (with or without
built-in Magnavox Reproducer) is an entirely
new development of tuned radio frequency.

5 : ; . TRF-5
The ease of selecting the desired station directly = recevive ser

A S-tube circuit in carved

with one dial is only equalled by the quality of mehosny cabinec complere

withaMagnavoxReproducer

Magnavox reception—the highest musical stand- L
ard. yet achieved in radio. TRF.50
RECEIVING SET
Magnavox Radie products are sold by reliable dealers , ‘b dopmand huileds
everywhere, Interesting literature sent free on request. L)
2!
THE MAGNAVOX COMPANY . Bsien_ .5
OAKLAND, CALIFORNIA {E:' Scfil Wi raieSmglineniy) ey
New York: Chicago: San Francisco: 31 )
350 West 31st St. 162 N. State St. 274 Brannan St. @5 ........ -
Canadian Distributors: Perkins Electric Limited, Toronto, Montreal, Winnipeg ( | : Name
IR

= - - S . ._: Address
: =] F = ]
r?.—_ e e e s el PUR— - i ; Pl T I P OIS | " e T P
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Echoes_ of Opera
Through the
ECHOPHONE

The Echophone “V.3" singles out

Echophone the stations radio-casting the enter-
“y.3" taimpent you want to hear —lets
Licensed undey YOU in on the thrills of grand opera
Armstrong —the jokes and merriment of musi-
ﬁaﬁgtxﬁm cal comedies.
iy s range covers all the better known sta-
m‘g’:ﬁ%ﬁ:’ {it:ns inzthe country. Gives loud :;aker

volume on stations 1500 and 2000 miles
distant. Voice modulationa high and low
notes are reproduced in clear, undistorted
tones.
S:mple to operate (only two tuning con-
trols)—and economical to maintain—{use
dry cell battcries) this beautiful 3 tube
regenerative receiver with its self-contain-
ed mahogany finished cabinet is for $50.00
the outstanding value in moderately
priced sets,
For those who want longer ramnge and still
greater volume there is the Elnh-:!phope
‘F-5" a 5 tube combined radic and sudio-
frequency receiver that operates from
either indoor or outdoor acnal.
Ask yonr dealer about these scts today.
In the meantime drop us a postal for our
descriptive folder. Address

')

Echophone

«p.5»  TheArmacRadioCo.,Agents
Without Tubes 1120N.AshlandAve.,Chicago,Ill.
and Batteries

Manuofactured by The Radlo Shop
Chicago, Il

Suonyvale, Cal.

1120 N. Ashland Ave., -
Long Beach, Cal. -

1102
ECHOPHONE

JStorgge Baticyy Results at Dy Cell Cost

““Take No Chances—Use Como’’

COMO DUPLEX

The World’s Standard Fush Pull
Transformer

PRICE $12.50 per pair
For maximum volume without distortion

What Prominent Writers on Radio
Subjects say About Como.

Lewis B, Hagerman, Technical Editor, Chicago
Post;: “"Actual Tests show this transformer to be far
superior to any others of similar makes.”
R. J. Robbins, New York Sun: *After consideration
of several well-known makes of push pull transformers
which are available *COMO DUPEE.X' was selected as
most satiafactory.’
C. White, Radio World: **"COMO DUPLEX' is infi.
nitely superior — most other puesh pull transformers
seem to be ordinary transformers with a center tap
brought cut as a ma{elhift."
E. P, Gordon, Open Road: A system of audio-ampli-
fication which is becoming increasingly popular. Its use
A .“!i“ give lur?riling results in both quality and velume,
and is thoroughly recommended by this department.”

NEED WE SAY MORE?

COMO APPARATUS COMPANY
446 Tremont St. Boston, Mass.
For Sale at .Lecdl'ng' Dealers

—!

Gold Plated Aeria
Works Wonders

Amazing new antenna The Goldenrod works wonders with
any set. learer reception; more stations; greater volume;:
no “fad:n%)": won't corrode. lasts jifetime. Used by Gov-
ernment, Ocean Liners, Broadcasting Stations.

Now Everyone Can Have It

Solid Phoaphor Bronze Wire, heavily Dlated with 18 kt. gold. Gold
antenna long known to be best, but too costly. Now thru Goldenrod
methods of manufacture, every sct user can have one.

USE GOLD PLATED BUS WIRE. No reslstance—nmakes the
idesal wiring for your set. Genulne 18 kt. gold plated wire at very
low Drices. Write for prices and sample.

FREE iMustrated folder glvipg compicte detalds and proof of

wonderful resulis from Goldenrod Aertal— “Best Be-
causz It's Gold Plated.”” Write quick ‘and soon get new joya in
radio rec:ption!

IMP RADIO CORPORATION
6 East Lake Streat

Dept. 101 CHICAGO

Rﬂdfa . 05&1&!"5
HERDQUARTERS

At Hibip ot thousarmd !:'m"utlz i

Write for

EIF_,-1||1:.HI.|;;" i R
Catalog C1O03 50

W e s

WAKEME McLAUGHLIN-

225 E. ILLINOIS 5T. — CHICAGO

Al apﬁc'l.rafus adoertised in this magaz;';e— has been lested and approved bv PoruLar RADIO LABORATORY
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Standard

Ben Franklin proved one idea
to be correct. When you listen
to a Radio program through | oud Speaker
Holtzer-Cabot instruments, all Attachment
doubt will be eliminated as to
the make you will buy.

[
Price, quality and thirty-five
years of experience are the rea-

sOns.

Ask your dealer to make a
comparison demonstration.

Holtzer-Cabot Loud Speaker
Loud Speaker Phonograph Attachment
No. 2 Universal Head Phones
No. 4 National Head Phones
WRITE FOR BOOKLET Department PR

THE HOLTZER-CAZaT ELECTRIC CO.

_ 125 Amory Street i, 6161-65 South State St
BOSTON, .\ cHicAco

nex-

bl e CES T TN i)

==
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AUDIO
FREQUENCY

RADIOIN A
NUTSHELL

GET THE DISTANCE

—HEAR IT CLEARLY

How to obtain this result for the least ex-
pense? — the answer is in the transformer.

LIBERTY

TRANSFORMER

(at a popular price) makes any good set
better or your money back.
Buy from your dealer or postpaid from factory by re-
mitting price
Audlo Freq. Trans.
Base Mounting Type

Ratio Price
3ol .. $4.50
Sted............... 475
Qto b............... 475

Panel Mounting Type same price

Radio Freg. Trans.. ... . |

Terminal lugs, per dozen,
per tha

Write for special folder describing

LIBERTY Sealed Five
tuned Radio Frequency

Receiver ........ 100.00

Alr-
Core

! -r’i

Liberty Terminal

Radic Frequency

Dealers Write

Liberty Transformer Co., inc.
555 N. Parkside Ave.. Chicago

R e

l

INSTANT HIT!

i S oo X
T
= o ——

The “Ideal”

Loud Speaker Console

In Walnut
or Mahogany

AT $47.50

Sent freight paid to any point east
of Missouri river—cash with order.

Ideal Radio Cabinet Co.
Blue Island, Ill
CATALOGUE ON REQUEST

. |

“Every Tube Blown Out Again”
—EVER HAPPEN TO YOU?

OU can’t foreses when it will vocur—Joose connection, bit of solder

Y slipping serewdr! er—mw«e . lll five tubes gone in m fiaah] Nof

oaly mone¥ losa but the even
These Costly Acctdanu ‘Can Be Prenented
A KaNT-BLo on your set tion for any

number of tubes. Juet in‘niull it nnd tomot .
Not Add:tmnal Apparatus

KA.'NT BLO simglér t.:ku

place of & ing
f Ty emiehy m%"::' nn: dr?; Ins Poutzsgl: K“ 3 1 Bind
m WAR Grd b or
oc ,r. .ﬂrmllr ﬁattmh.wo- ir.ch Sty and wo will nhlp
untl How outs et warms on

Kan t-BIo

{QWITCFSIGNAL qﬂ_\itf

POST

Lrghts on any Short Circuif

Manufactured by GANIO-KRAMER CO. Inc. NEW YORK
Sole Distributors APEX RADIO CO. Ine.
503 FIFTH AVE., NEW YORK

Al apparatus advertised in this magazine has becn lested and approved by POPULAR Rapio LARORATORY
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Five Tube Tuned Radio Frequency Set §120.00

The Powerful, Coast to Coast

S U P E R

CLEAR-O-DYNE

LOUD speaker signals that will fill your house over

distances of 3,000 miles in good radio weather!
The greatest selectivity that is possible in any set.
Stations always come in at the same settings—a child
can get distance!

Solid mahogany cabinets and gold finished panels—
a set that harmonizes with the richest furnishings.

You can’t buy more in any radio set! At the aston-
ishingly low price of $120.00 this is the greatest pur-
chase in radio today!

Clear-O-Dyne is a sensation. It is going big. Quick

The Super Clear-O-Dyne deliveries on your orders.
Vet el ERioe Clear-O-Dyne Model 70..875.00  Clear-O-Dyne Model 80.$120.00
Clear-O-Dyne Model 71.. 90.00  Clear-O-Dyne Model 82
Clear-O-Dyne Model 72 Console. . .......... 190,00
Console............s 135.00  Other Sets from $60.00 up.

ADIO COQ.. [
CINCINNATIO. U.S. A, o]

THE CLEARTONE RADIO COMPANY - CINCINNATI, OHIO

——

All apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABGRATORY
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An Advertisement
by a Radio Fan

The advertisement below was
written by a Radio Fan. It
expresses our ideas so well
that we are glad to sign it

You will find that the correct design and
superior construction of

YAiEY

Approved Radio Products

improve your receiving.

Each device shows the careful planning of a °

gkilled radio engineer. Your convenience in
mounting the device in your set and operating
it are taien care of in the design as well as
the electrical and mechanical requirements
of the device. ’

There is no stinting in the selection and use of
high quality matenials. Pure gilver, phosphor
bronze, brass and other materials are used as
occasion demands. Then the workmanship
is of the best. Terminals are tinned for
soldering.

The result is a& superior product both for
service and appearance and yet the price 18

right.
Yaxley Jacks

Take Yaxley Jacks as an example. They
have one nut mounting. Drill one hole and
mount on any standard thickness panel with-
out the use of spacer washers. BSprings are
genuine phosphor bronze. Pure silver self-
cleaning contact rivets. Frames of brass.
Positive contact always assured.

Code No. 4, Interstage, THustroted $1

Other popular types are:

Code No. 1—Open Circuit.......... $.70

Code No. 3—Single Filament Control. .90

Code No. 4A—Two-circuit Filament
Control........c.co it nannas 1.00

There are other styles to meet your particular
requirements

Ask your desler or send his name with your order to

YAXLEY MFG. CO.

Dept. P, 217 N. Desplaines St., Chicago

A

The “LITTLE JOE”
Lightning Arrester

1
o o
¢ | §
4E:
"w
Y
‘°‘l Card No. E—5841
g v Jan, 5, 1923, Underwriters Approval
£E|¢ . . .
3 g Especially designed for Radio Work
¥ Made of Porcelain, small, neat, rugged
and serviceable, Can be suspended on
¥ antenna or fastened to wall.

Ask your dealer or write for further information

E. H. FREEMAN ELECTRIC CO.’

TRENTON, NEW JERSEY

B b orel]

THE BATTERY THE MODERN
RECEIVING SET REQUIRES

Satisfactory results with the new receiving sets, especially
Super Heterodyne, can be obtained only with the use of
large capacity, heavr duty storage B Batteries — batteries
that are built special for this purpose in order to stand up
under the scverest service requirements. At the same time
compactness 18 necessary.
The vital clement, STORAD plates, are especially designed
for this purpose and are §/16° thick. These are separated
by combination wood and rubber separators inclosed in
specially molded glass jars and sealed with patented acid
proof rubber caps.

4500 M. A. H.—24 volt No. 4524

4500 M, A, H.—48 volt No. 4548

Ask your dealer. Literature on request
Desirable diatributors’ territory stili available

The Cleveland Engineering Lab. Co.
2141 SuperiorViaduct, N.W. Cleveland, O.

Al apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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_ Now...

-

= dll you need
¥ is the Charger

/

CZQJith your big new Christmas
set working new radio won-
ders, making new records for DX
and bringing in stations on the
speaker. ...

S All you need is a charger to keep

Send for the Interesting Book your batteries fit.
“A Little Less Noise....Please” You don’t want to bother with
. , Se sendm_g outarun down batt_ery.
TEWill Hele Wikh Your New Sof Charge it at home yourself with a

g — Unitron.
w e ..l Unitron Chargers for radio bat-
A a9 teries are simple, quiet and safe.
No moving parts to get out of or-
der. No watering, oiling, adjust-
ing or repairing ever necessary.

Charges any
type of
A battery

Unitrons are made in two sizes.
Model 0 and Model 00. Each of
¢ these currentrectifiers is efficient. .
Both are Jow-Ilosschargerswhich
perform their work without waste
modero  $30 Of current. This assures economy

Charges & and  Of Operation.
Bbatteries and

aptomobile  The Unitron is relf-regulating.
= , Charging rate decreases as the
@ battery isrefilled withnew charge.

FOREST ELECTRIC COMPANY

Pioneer Manufacturers of Industrial Current Rectifiers

New and Wilsey Streets Newark, New Jersey

Advertising by Picanp-SoHn, Inc, N Y.

All apparatus advertised in this magazine has been tested and approved by PoPULAR RaDpIo LABORATORY
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caescasner

Manufactured under license agreemernt

Simplicity Wins!

LIMINATE the complicated

assemblies of condensers, vario-
meters, couplers and frequency trans-
formers! Forget the worries of balan-
cing and neutralizing this maze of
instruments.

The DeRoy Phusiformer takes their
place and does their work more effi-
ciently. Build any number of different
circuits with the same DeRoy Phusi-
formers without discarding one single
part. Increase your range and volume
from one to six tubes as you wish
simply by adding DeRoy Phusiformers.
No complicated wiring, no muss, no
fuss! Sets built this way do NOT
howl, whistle, squeal or distort the
programs in the slightest—absolutely
tone-pure reception!

Price With Dial -
rice Wit l%ach$9 00

If your dealer does not as yet handle
DeRoy Phusiformer, send money order
for the required amount of units.

DeROY RADIO CORP.

285 Plane Street, Newark, N. J.

Model A
2400 Ohms
$4.00 List

Model B
3000 Ohms
$5.00 List

“Single Pole’’

uaranteas
MATCHLESS REPRODUCTION

From all parta of critical Ameriom, from wireless work-
ers, amateurs, and from those who just insist upon the
beat, comea enthmsisstic indorsement for Reopoater
Phonoa, Distance is anniliilated, obstacles vanquished
by ltepeater. . )
This matchless tone oQuality is due chiefly to the
“Single Pole” feature, exclusive with Repeater.

All the puwer of the air unleashed flows ovenly,
smoothly through Repeater's “'Single Pole”—you are
ceriain of exact, faithiul reproduction.

ASK FOIt our illustrated booklet containing eomplete details.
DEALE R8—In Kepeaters you will find a popular
ap . Our dissounts will interest you. Write for
Merchandising Plan.

The Naw Improvad '‘Repsater’”

MOSS-SCHURY | MFG. CO., IN

Radio Divieion
2013 Franklin Street - - Detroit, U. S. A.

|

NEAT and simle 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-

terizs in basement or other convenient
place.

Used by Leading Set Manufacturers Including

Howard-Workrite-Zenith-Mu-Rad

Write for illusirated folder of
Panel Mounting and Binding
Post types

HOWARD IB. JONES

618 S. Canal St. Chicago

_Au_apparatus advertised in this magazine has been tested and approved by POPULAR RApIO LABORATORY
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W T TR TR w
The Difference They Make

In Reception Is Amazing

A Perfect
Variable Grid Leak

FOUNT
CONDENSER

Electrad Variohm
Electrad Audiohm Gives that Last Hair’s-
Eliminates Distortion breadth Tuning
Also whistles, squeals and Permits you to get stations you
howls. Assures clear-cut, smooth never heard before. Clears up
reception of all notes of music those stations you have heard
and voice— bringing out the only indistinctly. Affords that
true actual values of each tone. super-fine tuning which every
Reproduces all notes without discriminating fan has long been
blur or falsetto exaggeration. seeking.

The Variohm is a wonderful variable
grid leak that works with exquisite pre-
cision. Allows infinitely fine variations
of adjustmen+ from 14 to 10 megohms,
and coarser adjustment from 10 to 30

You mount the Audiohm across the
secondary of your audio transformer.
Can be attached in a minute, and with-
out solder. Easy to operate as setting

your watch. Fits any transformer meeoh
gohms.
and)JGkss'fon Feach Install a Variohm in your set today
Buy an Audiohm today and get per- and get the fullest power, clarity and
fect reception. We guarantee results. distance from it. Guaranteed. Price
Price only $1.50. $1.25 unmounted, $1.50 mounted.

@

Electrad Audiohms and Variohms are on sale at most good radio stores
If your dealer doesu’t carry thewm, order direct, and give his name

ELECTRAD..

428 Broadway, New York City

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



136 The Best in Radio Equipment

Satisfaction plus better reception
A FEATURE IN

TheBrunswick de Luxe Ambassador
with VISIDIALS

A slightturnof the visidial, then
+ + » well, you will be surprised
at the improved reception made
possible by the use of visidials.

A thousand times you will mar-

vel at the possibilities of the
Brunswick De Luxe Ambassa-
dor. It has been tested and
proved the most phenomenal
buy on the radio market today.

Dealers write for
attractive discounts

HAROLD M. SCHWAB, Inc.

Manufacturers and Distributors

55 VESEY STREET NEW YORK CITY

Increase your R e
Bl e A, T A S AR

From 15 to 100 per cent

You can, with your present equipment, by using SPRINGFIELD 16-
BTRAND BRAIDED ANTF?NI%A. i s

Most wonderful wire for indoor loops. Ita extrn large surface twice
that of ordinary wire—enables You to get greater distance and clearness.
125 feet ln your attli:, in strands 3 feet apart. glves better results than
159 teet of ordinary wire outdoors. Write for free booklet.

At dealers—or pend us $2.50 for 100 feet.

Dealers and Jobbers—write for prices and terms.

B Wll;a Cmdicary
T Antenna Wire SPRINGFIELD WIRE & TINSEL CO.
O ® 67B Taylor St. Springfield, Mass.
In New York Office: 51 E. 42nd Street
Abspitps TN A e Tel. Vanderbilt 5090
ference
ference

Sprindfield 16Strand Braided Antenna

AJAX MAILED ABSOLUTELY

8T. LOUIS
Multi Radio Plugs -
No. 18—For Jacks Gllj)élRA&).Nzo!ElE;.Dn-m_

B No. 18A—For Binding Posts

MM Connect One, T'wo, Three or Four
Bl Receiversor Loud Speaker—Always
%] ln Serles. Giving equal amount
4 current to all, Multiple connece
tions will give

in standard sizes to fit any
socket. Theinternation-
ally famous

DUTCH RADIO VALVE

will hé 25 plus
maileh for $2 postage

SN Tesults only toone of
least resistance,

AJAX ALWAYS IN SERIES
WiTH POSITIVE CONTACTS
Price $1.00 Each

For Distinctive values in Radio
parts demand AJAX-St. Louis

AJAX ELECT. SPEC. CO.

1928 Chestnut, St. Louis
Write for complete Radio Price
She

Three sent for $6.50
plus postage (any type).

Approved by PoDular
Radio laboratories.

Order from nearest polnt.
St. Lowis Radie Tube Laboratery
3572 Qlive Street  Si. Lewis, Ma.
D.R.V.IMPORTING CO.
515 Orange St. Newark, N. J.

FOR ANY CIRCUIT IN ANY SET

LD DL DL L 22 T2 BT T J

"YOU.CAN'T BEAT THE DUTCH"

Al ap;mra!u.:ét'ertised in this ?;1531'7;6;1.\‘ been tested and approved by POPULAR RADIO LABORATORY
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Applause from

UR own rigid tests of KIC-O "B"" Storage
Batteries and Rechargers are amply con-
firmed by the comments we receive from all
over the United States and Canada. Thou-
sands of unsolicited letters have told us that
KIC-O Equipment does what we have de-
signed it to do—insure

Better reception—lower cost

It is not only that KIC-O "B’ Storage Bat-
teries give greater range and clearer reception
because of their slow even discharge, but also
that they have longer life and are trouble
proof. Not harmed by idieness, overcharging
or other acts of neglect which damage ordinary
batteries. All new materials used in its con-
struction. Recharged easily and economically
from ordinary alternating circuit lighting line,
by means of KIC-O Single or Double cell
chargers. ‘
ASK'YOUR DEALER OR WRITE

KIMLEY ELECTRIC COMPANY, Inc.
2667 Main Street Buffalo, N. Y.

MANUFACTURERS OF

STORAGE “B” BATTERIES AND CHARGERS

This KIC-O rquipment has
been  approved by the
Popular Radio Laboratory.

everywhere!

PZ indicates pancl type with switches. CZ is plain
type withnut switches,

Voltage | M. A H. | Type P Z. | Type C.Z.
130 2500 $36.00 $33.00
100 . 27.50 24.50

70 . 21.50 18.50
45 " 16.00 14.50
2214 “ o L. 7.50

KIC-O CHARGERS
KIC-O Speclal Charger Chemicals. ....... $o0.75

Type K-1 Single unmounted. ............ 1.50
Type K-2 Single mounted. . .........00ns 3.50
Type K-3 Multi-polar mounted........... 5.00

GUARANTEE
Your money back on any KIC-O Battery if not satisfied
vl;itl:'iel;iso days® trial. rite for full information on “B"
at es.

ic A
\““éq..u nip ~° go“‘
“\;‘\6-1?“.\“ ; P\::r- %‘\K:;

MEE L am e
Get T Eant?T T BTG
Kiorans™ '

2

Tyv*e

it
PR

e’

.......
'''''''
-----
.....
. ]
. .t
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FREE PARTS!

Introduce POPULAR RADIO to a few of your friends and
take your pick of radio parts

any of the parts needed to build complete either

of two very popular receivers or an amplifier—

and at no expense. You, surely, are well
scquainted with the features of PorULAR Ramio that
have given it more subscribers than any other radio
publication. Won't it be easy to use your enthusiasm
1ninducing your friends and their friends to subseribe too?
To make it lﬂosaible for you to secure an order from
everyone we will permit you to make the following offers:

HERE is an opportunity for you to gecure all or

POPULAR RADIO
24 Months for $5.00 counts 75 credita
lz (1] aa 3.00 113 so (1]
‘ ds ad z-w (1} 33 a
[ . o 1.50 w28 ¢
H a“ “  1.00 M 16 o

You remit the full amount rollected with names and

- the Rheostat, 50 CREDITS. The s

addresses of subscribers and ask for the parts that your
total CREDITR entitle you to; or, if you prefer, let us
credit them to you and when you have 8 gubstantial
total, order the parts you want and we will charge against
your CREDIT account,

As a further concession, suppose you have sent us §
annual gubscriptions for PorULAR RADIO, and in addition
to a sot of Approved Cockaday Coils want a §-ohm
Amsco Rheostat. The Coils are 220 CREDITS and

ubseriptions total
only 250 CREDITS and you need 20 CREBITS more.
We will permit you to buy the additional CREDITS at
3c. apiece—so for 5 annusl subscriptions and 60c. in
cash we will shin the two parta you want.

NO CREDITS allowed on your own subscription and
subscriptions gent us on this offer do not include
B:emluma to the subacriber too, as we want you to have

e full CREDIT value.

CREDITS Needed for Parts Required for the Tuned

Radio-Frequency Reflex Receiver
{Described and illustrated In PoPULAR RADIO
for August, 1924)

Quantity Item Credita

[ 1—Hammartund 0005 mfd. (21-plate) condenser 240
1—Hammarlund ,001 mfd. (41-plate) condenser 280
1—U. 8. Tool :;rlat.e condenser.,.............. 60
1—R. U, F, seml-fixed crystal detector......... 50
1—Amsco 30-0hm rheoatat. ., ... 50
1—Carter double-circuit jack,......... DODBeGDo 40

1 single-cireult Jack. ................. 36

1—Federal No. 685 audlo-frequency transformer 280
1— Amer.ran Type A-F7 (ratlo 3% to 1) audlo-
freque icy traniformer.................... 280
2—N. 1. CoJ mica fixed condensers, .001 mid.
kwm: soldering lugs) q 16
msco switch lever with switch points and .
SWN .................................. .
Madterials for the construction of the speclal
fixed coupler and ths radio-frequency trans-
u:er ................................. . 85

for
2--Foderal socketa for 199 tubes (@ 40, _.... 80
1—Composition panel (Radion 7x 18%)..,..., 90
1—Cabinet She[l);:o 18 ). . e e, 190
8—Eby Bindl 'ofta - O D 04
2—UV-199 or C-299 vacuum tubes (@ 200...... 400
2278

CREDITS Needed for Parts Required for the
7-Tube Nou-(ﬁgrlim Super-heterodyns Receiver

and 1llustrated in
POrULAR RADIO for December, 1924)
Quantity item C
1—"'Sangamo’” Osclllator Col! Unit....... ,
2—''8angamy,” type AT-60, (ntermediate-
frequency transformers (alr core).......
2—"Sansamo.',:m;§!pe IF-680, I(ntermediate-
[ T ormers (iron core)......
1—"Casdwell”  condenser, No. 123-BWit,
with 3-ingh “‘Aristocrat” diat. ............. 290
—"Cardwell" condenser No. 123-BVL, with
3-inch “Arlstocrat’ dial........ 80060000 200
1—"Cardwell'’ condenser, No. 155-B......... 160
2—"Dubilier” mica fixed condensers 00015 mfd.
with cli m;grld leak 18..... 0eoDo0aRo0 36
1—"Dubiler’’ mica fixed condenser .005 mid. . 24
1—"Dubilier’” by-pass condenser .5 mid....... 36
1—"Daven" 2 medohm grid leak........... . 20
1—"Daven™ } mezohm grid jeak............ 20
2—"General Radlo” 30 ohm, type 301, rheo-
tats @ 50, ... ... ... 100
2—-‘‘St.rmnl:e:‘g-Ca:‘laon''l 8n(;.ufl|(:v-l.'rlaq1.1131'.1::3; trans-

CREDITS Needed for Parts Required for the
NEW Cockaday 4-Circuit Tuner

with Resistance-Coupled Amplifier
(Described and illustrated in POPULAR RapIo
Quantit for Octobe;, 1924) et

tem ts

1201 '?;’reclnion" Cockaday Colls........... ... o0
1—"Cardwell”* variable condenser (0005 mtd.). . 200
—''Cardwell” varlable condenser (00035 mid.), . 190
2—:'Accuratune“ micrometer control dials @140. 280

1—"New York" mica fixed condenser (00025

mid.)...... TR T T 14
%&iw York" mica fizxed condensera (.005 mrd) 0
1—"Ampiex” grid-denser.. .. 0 /[ IlIlilri %58
1—'Bralleyleak™. . ... ...... P, 74
3——::Bmdleyohms" No.25.. ... .....00euuu.... 240

&~ l%:;jnmm" Cle-ra-tone sockets for UvV20ia

tubes. ., ............... DDGO0N000a00000000A0 200

1—"Amseo Dubl-Wundr' eombination potentio-
meter-theostat, . .......................... 80
1—"Amsco™ switch lever. . ... .. . .. oobo6g 12
4 —-Amperiteg” No. 1-A with mountings. , ..... 176
3—"Improved” douhle-clrcuit jacks...... . ... 120
1—"'Iraproved" single-circuit Jack.............. 24
l—"lmprov.ed"' fllament battery gwitch. . ....... 40
l—-;gsr_eﬁhe' audlo-frequency transformer No. 200
3~——"Elect.md"0ertmegdgrldnem.'x megohm @20 80
3—"Electrad” ifted grid leak mountings (@14 42
7—§witchdflnts No6oapeononn00000000a0s 000 g
1-—Composition panel 7° x 24° x 3/718°. ... ... .. 120
8—"Ra,ah” snap termlnals @8. ... ......... .. G4
2634

The specifications in all three sets name the
parts used in building the original laboratory
sets. We know that these parts if used will in-
sure satisfactory results. But it does not prevent
you from using other brands which will prove
equally satisfactory. In fact, if you prefer some
other brand or any parts not listed on this page,
tell us what you want and we will tell you the
number of credits required. We are prepared to
supply any radic material you may require.

We also want to call your attention to the
famous Porurar Rapito Simplified Blueprints
described on page 140. Any of these sets will
be supplied for only 44 Credits.

. mé'glnajm No. 3-A @, Roop saeagotesanas 360
= BTN jRevengsco emd i Or for 60 Credits you may have a eopy of
md- - -
:‘%’;ﬁo‘;’&f - .".’.?"f‘f".:ﬁ’.@:f’;. ) bis':bl' bind 450 “How to Build Your Radio Receiver” deseribed
1—'" amin" bhatte tch, No. 1
1 Pl o Bt shett prachois uo. 8629, on page 110.
for socketshelf. . ....................... 28
1—"Benjamin” bakelite panel for grid con-
denser, No. B832. ....................... 8
“&idtae 4 | POPULAR RADIO
I—"8aturn” double-circuit jack. 28 3
: “Carter”’ ul:gk e%chnlgg'lnéﬁés' ........... & D . t11
—Compos} parel, i,
I—"POrtenns” LOOD. . oo vvveererrnnerenns . 280 eparimen
3228 .
627 West 43d Street, New York City
e ——

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO [,ABORATORY
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Chicage Radio Laboratories
Operadic Corporation
Howard Radio Co.
H. G. Saal Co.
Krasco Mig. Co.
Wetls Mig. Co.
Ferro Mig. Co.
éoy Kelsey Corp.
lap\% Eastham Co.

De Witt LaFrance Co.
Cutler Hammer Mfg. Co.
Shepard-Potter Co.

and cothers

£\

N,

2/

Spaulding Fibre Company, Inc. £
Factory: Tonawanda, N. Y. /it
Sales Offices—Warehouses

484 Broome St., N. Y. C.
141 N. 4th S5t.. Phila.
659 W. Lake 5t., Chicago
15 Elkins St., Boston
310 E. 4th St., Los Angcles
171 2nd S5t., San Francisco
509 First National Bank
Building, Milwaukee

A

AL,

.

77N

%

AN

N> /0 N>/

o

Made in the Spaulding plant, famous for over fifty
years of specially processed fibre — accorded the
Spaulding hmitless facilities for uncommon manufac-
turing—this bakelite. for radio panels and tubes is
likewise specially processed and especially dependable.

Beautiful black, everlasting, high gloss finish. Drills,
saws and engraves safely; will not shrink or split.
Highest in dielectric strength. Supplied in standard
sizes, individually packed in envelope containers—
special sizes to order.

Write nearest office for descriptive circular

@hULbry

c,
Oppan
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S eCila
b
SPAULDING-BAKELITE g /)
Endorsed by
ndrews Radio Ca.
Ardiong, Radie Co S _1 rocess Q(Z or
Chelsea Raoio Co. d
Coto Cotl Co.
Rawsen Elec'l Instr. Co, p
The Framingham Co. d
Elee’l Products Mfg. Co. }
Forest Electric Co.
American Mechanical | d
g. A. DI Andrea, Inc. %
c8as, nc.

Magnus Electric Co. HEN you consider its source, you can readily
K'E Thompaon Mig. Co. % understand why SPAULDING.BAKELITE is
Ware Radio Corp. b demanded by discriminative radio fans and
Phenix Radio Corp. d leading i R— )

(

¢

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

Blueprints

for the Cockaday 8-Tube Reflex Super-Heterodyne
described on page 36 of this issue

EACH set consists of three prints; (A)
Panel Pattern; (B) Instrument Lay-
out; (C) Wiring Diagram.

Panel Pattern.

This blueprint is the exact size of the ac-
tual set. So accurate that you need merely
lay it on your panel and drill as indicated.
You can readily appreciate the convenience
of this Blueprint. No scaling to do, no
danger of ruining the panel through faulty
calculation.

Instrument Layout.

Again you have an actual size print'of each
instrument and binding post and its exact
location both on the panel and within the
cabinet. Even the cabinet structure is
clearly shown.

Wiring Diagram.

The unusual feature of this Blueprint is
that it is a full size picture diagram of
the finished set. Each instrument or other
part appears exact size and the wires are
so clearly traced from one contact to
another that you can connect all terminals
accurately without even knowing how to
read a hook-up diagram.

Blueprints Ready.

At the present time four sets of Blueprints
are available and have been priced at the
very low figure of $1.10 per set, postpaid.
Each set consists of three Blueprints and
we cannot break a set to supply single prints.

Your Choice of Blueprints for the

Cockaday 8-Tube Reflex Super-Hetero-

dyne or any of the following at $1.10
for each set

The 7-Tube Non -radiating Super-
heterodyne was described in detail in the
December issue. It has only two dials and
many features not found in any previously
designed receiver of this size. Cost of parts

about $80.00.

NEW Cockaday 4-Circuit Tuner with
Resistance Coupled Amplifier. This five
tube set, described in the October issue of
PopuLaR RADIO, is the sensation of the year.
It 1s remarkably easy to build; cost, about
$65.00, does not exceed that of the ordinary
three tube set; has only two tuning con-
trols and one vacuum tube control; is
absolutely distortionless and ' is unsur-
passed in loud speaker volume and distance
range. If you are going to build one of
these new sets or are planning to rebuild
your old three tube Cockaday Set you
should secure a set of Simplified Blueprints
to insure absolutely accurate results.

Non-Regenerative (Simplified Neu-
trodyne) Tuned-Radio-Frequency Re-
ceiver, described in the April, 1924,
issue of PoruLar Rapio. Cost of parts
about $44.00.

Audio-Frequency Amplifier, abso-
lutely distorttonless, described in the
May, 1924, issue of PopuLar Rabio.
Cost of parts about $41.00.

Any of the above sets of Blueprints will
be mailed postpaid on receipt of $1.10

PoruLar Rabio, Inc.

627 West 43rd Street

OPULAR RADIO, Inc., Dept. 14
1 627 West 43rd St., New York City

8 Enclosed is my remittanceof $............ ..o+ u_for which kindly send me Blueprint Set (s) consisting 1§
[ of Panel Pattern, Insirument Lavout and Wiring Diagram as checked below:

[0 8-Tube Cockaday Reflex Super-Heterodyne.

I O 7-Tube Non-radiating Super-Heterodyne Receiver.

I DONEW Cockaday 4-Circuit Tuner with Resistance-Coupled Amplifier.
I ONon-Regenerative Tuned-Radio-Frequency Receiver.
|

0 Audio-Frequency Amplifier.

Dept. 14

o= === = e ——

..... ST e S o i b, e 3 i

New York City

Any one set of
{ three Blueprints
for $1.10; any two
sets for $2.20; any
three sets for
$3.30; any four
sets for $4.40; all

five for $5.50

NOTE:

Dealers write for
terms

All apparatus advertised in this magazine has been fested and approved by PoruLAR RADIO LABGRATORY
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Bringing to earth
- the airplane type receiver

ADIO frequency transformers as designed

by Jackson H. Pressley, Chief Engineer,
Radio Laboratories, U. S. Signal Corps, Camp
Vail, New Jersey, and manufactured by the
Sangamo Electric Company, assure you of pre-
cision instruments.

The essential needs for airplane use are:

First—Extreme compactness with maxi-
mum amplification per transformer
stage;

Second—A transformer so designed that
there is negligible coupling between
stages no matter how they are
spaced;

Third—Stability without the aid of man-
ual controls.

It was only after months of experimenting that
Mr. Pressley was able to attain these results, and
the adoption of his transformers as standard for
airplane use speaks for itself.

A set of these radio frequency transformers
and coupler coil will be delivered anywhere in
the United States for $22.50.

AssociATED SANGaMO ELecTric COMPANIES
CAPACITY 3500 METERS PER DAY

SANGAMO ELECTRIC COMPANY BRITISH SANGAMO COMPANY LIMITED
Springfield, Illinois Pondersend, Middlesex, England
SANGAMO ELECTRIC COMPANY ASHIDA ENGINEERING COMPANY
OF CANADA LIMITED  Toronto, Ontario Osaka, Japan
$820-2

Domestic Offices—New York, Chicago, Birmingham, San Francisco, Los Aungeles. Radio Division—50 Church Street, New York

——

tAll apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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RADIO FOR EVERY PURPOSE
AND ANY PURSE—$5 710 $32.50

Model C-18 Three-tube Receiver.
Gives five-tube wolume with
only three tubes, due to reflex
amplification. Finished in black
leatherette.

$280

Start the year RIGHT
—with KODEL

ODEL means the best that radio

can give you, at amazingly low
prices. One dial brings in all the
stations anybody wants—everything
that’s hearable. Two dials in the 3
and 4 tube sets only. Nothing over
$32.50!

There’s a KoDEL receiver for every-
one-—crystal, portable, one, two, three
and four tubes.

All KoDEL sets embody the unique
KoDEL circuit, discovered by an inde-
pendent experimenter. Either dry or
storage batteries may be used at will.
KobDEL operates without an antenna,
if necessary. The receiver that is
making radio history.

See the KoDEL line at your dealer’s.
If he does not carry these marvelous
sets, send us his name and address
and we will send you the interesting
KopEL catalog, from which you can
order direct. Money returned if any
KODEL set does not more than satisfy
you.

DeaLers: The KobDEL is a sensation
wherever introduced. Write for terms.

KODEL MANUFACTURING Co.

Under the same management that
made the HOMCHARGER famous.

132 West Third Street Cincinnati, Ohio

FREE! Write for instructive KopeL
catalog, entitled “Radio for Every Pur.
pose and Any Purse” FREE!

—W——_
Centralab
Radio Products

are used by
Mu-rad Radio Laboratories
A-C Electrical Mfg. Company
Federal Telegraph Company
Andrews Radio Company
- National Airphone Corp.
The Halldorson Company
The Lyradion Mfg. Company
Globe Electric Company
Zenith Radio Corporation

Centralab
RHEOSTAT
has immovable coils,
eliminating noise and
dead spots.

No. 206—6chms , , $1.28
No. 230—300hms « » 1.2%

Centralab

NON-INDUCTIVE
POTENTIOMETER
has no sliding contacts or
wire-wound resistor, and

assures noiseless tuniag.

No. 110—400 chms . . $1.50
No. 111—2000 ohms. . 1.78

Centralab

ADJUSTABLE GRID LEAK

ives smooth even regulation
om ¥ to 8 megohms.

No. 106 * 4. = b & “o’s
No. 107—{with .00025
condenser) « + « o « 1.60

Centralab
BATTERY SWITCH

is compact and small, with firm posi-
tive contacts enclosed for protection
from dust and injury.

No‘ 300 L] - L] L] L] L]

LABORATORIES
MILWAUKEE, WIS.

CENTRAL RADIO
305 Sixteenth St.

M

Al apparatus advertised in this magazine has been tested and approved by POPULAR Rapio TLABORATORY
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Hoh-Rowe Noveity Co., Falrmont, W, Ya. 0 H :E 0 ! :: L Utility Eiectric Co., Indiana, Pa. .
“Helps our sales and advertises us.” [ - "We pecured over 50% of them.

Oer .
Viegels “"":wwmc pusioess 40
14

Hommel's policy of refer-
ring customers to their
local dealers means addi-
tional sales and rcal money
profit to them.

We make the co-operation
between our dealers and
ourselves as close and as
tangible as is possible.

'WHOLESALE -

= g : 5 &

Ve - Garg Der
e\ -nereforred |ReterN
1 F l‘l np'
-

Your name could just as
well be on our dealer list,
and you could profit just
as these dealers are prof-
iting.

Qur illustrated Encyclo-
pedia of Radio Apparatus
260-P is free to dealers.
Ask for it.

EXCLUSIVELY

|Z—— PITTSBURGH, PA.

All apparatus advertised in this magazine has been tested and approved by POPULAR RaDp10_LABORATORY
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DEPENDABLE
HEADSET

Absolutely the best metal case headset
on the market. Selling at a moderate
price, it gives you more than your
money’s worth. Bi-polar type, with
forged magnets of highest grade tung-
sten steel, wound to full 2400 ohms.

TRIMM

Superior Reproducers

HEADSETS
Professionsl « -+ $7.80
Dependable - - $5.00

SPEAKERS
Concert Model - $25.00
Home Speaker - $10.00

PHONODAPTER
GIANT Unit - $10.00
Little Wonder - - $4.§0

THIMM

RADI® MANUFACTURING
COMPANY,

24 So.Clinton St.
CHIGAGO

u.s.A,
Member Radio Manufacturers’ Association
- — —

Permanent Cartridge Detector

Guaranteed for reflex and all
R. F. circuits.

PRICE  $1.00
INDOOR CAGE ANTENNA

A highly eficlent Antenna 8ystem sold on & guarantee of
Rellable Reception.,

Patented. The Genuine bears the rade mark **Eey toths Alr''.

sz At your deala-s—or direct
by mail on recclot of price.

STAFFCRD RADIO CO.
Medford Hillside - - Massachusetts

Send for circuit diagrama of Singio Tube Receiver

The Ideal NEUTRODYNE

Licensed under Hazeltine Patents No. 1,450,080
and No 1,489,228 and other Patents Pending

— -

BLUEPRINTS FREE

Arly set of famous Popular Radio Sim-
plined Blueprints described on page
140 will be sent you absolutely free.

You know how helpful, interesting and practical PoruLar
RaDIO is.  You fully appreciate that at $3.00 a year it is a
rcal bargain., Consequently you should find it casy to
convince one, two or more of your friends, who are not now
subacribers, of the unusual value when any one of these four
seta of Simplified Blueprints (described on page 140) is
offered free with their twelve months' subscription for
PoPULAR RaD10O at the regular price of $3.00.
In addition to tie BluePrints given to your friends we will
allow you one sect free for each new subscription You send
us with a $3.00 remittance. For five snew subscriptions
and remittance of £15.00 yon would be entitled to all five
sets free.
Only one set of Blue prints free with a renewal subacription
whether your own or a friend’s.
S R EEE ek T e S ik . ek T S s
POPULAR RADIO, INC., Dept. 13,

627 West 43d Street, New York City

Enclosed is my remittance of 3 coverin

annual subscription for PoPULAR Rapio siatf-clitional
names on sheet attached).
8-Tube Cockaday Reflex Super-heterodyne Receiver.
7-Tube Non-radiating Super-heterodyne Receiver.
NEW Cockaday 3-Circuit Tuner, with Resistance

Coupled Ainplifier.
Non-regenerative Tuned-rudio-frequency

dyne) Receiver.
Audio-frequency Amplifier.

oono

{Neutro-

00

Namenan Bed@h ngw e AT i G 5 S il BB T Dl s B 3130 :

Address. . ..

...........................

All apparatus advertised in this magazine has been fested and approved by POPULAR RADIO LABORATORY
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THREE B BATTERIES

Another example of the Westinghouse policy of meeting
the customer more than half way is illustrated by the
three types of B Batteries which are offered for his choice.

' On the left is the 22-MG-2, a 2214 volt, glass-cased bat-
tery of 1200 milliampere hours capacity. In the center
is the 24-RG-2, also glass-cased but larger in capacity;
3500 mllhampere hours, 24 volts. On the right is the 22-

LG-2, our largest B Battery, 2214 volts, 6000 milliampere
hours capacity.

No matter what your set, you can find a Westmghouse -
B Battery to fit it; all rechargeable and all in glass cases.

Sturdy, durable and good looking, they are as good as

they look.

A Batteries in glass cases in 2, 4 and 6 volt units, and
three capacities of 6 volt units in one-piece composition
cases. A 6 volt C Battery in a glass case completes the
Westinghouse Radio line.

WESTINGHOUSE UNION BATTERY COMPANY
SWISSVALE, PA.

Distributor for South America, Mexico and Cuba

Distributor for Canada
THE WESTINGHOUSE ELECTRIC INTERNA- CANADIAN WESTINGHOUSE CO., LTD.
TIONAL COMPANY T o [ AT b ] (3 Py
Mexico Clty, Buenos Aires and Havana ces In all principal Canadian Cities

WESTINGHOUSE

RADIO

“A” “B” and ucn

BATTERIES

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

Good Batteries Give Music — Poor Ones Give Noise

Thousands of enthusias-
tic USL users endorse
USL radio batteries.
There is a reason for it.
USL has built properly
designed quality batter-
ies for 25 years.

USL radio batteries cost
no more. In fact, USL
low prices will surprise
you. Ask your local USL
dealer for prices. Have
him tell you why USL
batteries are better.

USL Radio “B' Battery Made
in 24, 48 and 96 woll sizes.

Radio Need

USL Radio A" Battery in one
piece hard rubber container.

For Every

U. S. LIGHT & HEAT CORPORATION.,, Niagara Falls, N. Y

———The LOPEZ Low Loss Tuner——

Endorsed by R. A. BRADLEY, Technical Editor of
WIRELESS AGE

88 '‘the best low loss tuner for maximum selectivity and great reception

In congested metropolitan areas the results obtained with the
%’EZ LOwW iOSS TUNER far surpass any other make. It is also
supenor in sensitivity on distant stations. |

All coils are set back sufficient distance from panel to prevent any pos-
aible hand capacity effects and diclectric losses in pnneP Regeneration
at all wave lengths, tunes easily and its secondary can be ca.hbrnt.ed
Variable Antenna Coupling adapta tuner to any antennsa length.”

Broadcast Type 200 fo 600 melers Regular Amateur 40 to 205 meters
Circuit diagrams, panel drilling template and instructions with each tuner
PRICE

“he DN @ o
delothe $1000

i
i

Hi

..m.,r::

ran

RADIO :ncm(nmo LAR.
e R oY

At your dealer's or sent direct postpaid

A. C. LOPEZ & CO.

h s , EACH 344 Flfth Avenue, New York City
= e / — ) = JJ
DeForest T Honeycomb Coils The BEI C q NTO
2 \ Back and Front Famous

Panel Mountings
Plain or Geared—
Genuine Bakelite

Dept. 2, 815 Main St.
In Cangda—CHAS. A, BRANSTON, Ltd., Toronto

The Universal all-wava in-
ducianco—acceptod aa
standard in regard 1o smne-
rior conatrnrtion and clan-
trical nnita of measurement.

Aak Your ""0ld Timer'' mdio
friond why 8¢'a 1:8ing honey-

eomb coils are better f.hey give closer tuning, groater aclectivity
and range. No dead end Ioases, oasy 10 oporate. 16 gizes, mounteJ,
aud unmounte!. Interchangeable with all mountinvgs. Be sure
the set You buy or build has them.

Send 25¢. for Super Helevodyne, Radio Frequency
and Honeyeomb Coil Circuits and Complete Catalog

CHAS. A, BRANSTON, Inc.
Buffalo, N. Y.

LOUD SPEAKERS
NOW atyour DEALER

10" Bell—22” High—$10
15" Bell—29” High— 15
(Goose Nack)

If Your Dealer Cannot Supply You, Write Us and We
Will Advise Where to Purchase Ono,
BEL-CANTO RADIO & TEL. EQUIP. CO., Inc.
872 B'way, N. Y. C Tel. Stuy 1921

All apparatus advertised in this magazine has been fested and approved hy POPULAR RApio LABORATORY
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Radio Without the

Tz O cm O 0.0 O
©:9,9,%:6

D.;a:t:a:f_l:o:o:il D
|

Goodbye to the
Old-Fashioned
Horn Speaker!

A Vastly Better
Reproduction

With this New
Radio Console!

H ERE is something that enables you to enjoy

radio in the home without the clutter of un-
sightly apparatus that plays havoc in the decor-
ative scheme of your living 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

"Our old horn speaker never gave tones like this! An arfistic
addition to the living reom—everything in its place—il's a joy.

Horn!

New Console Has
Its Own Perfect
Loudspeaker!

Ample Space for

All the Rest of
Your Outfit!

e

You Need This Console Whatever
Your Present Outfit Is

It makes no difference what kind of radio outfit you
have—this console was designed for your use. The
graceful exterior of this console gives no hint of its
inner utility, for it is a simple and effective piece of
furniture in every line. But a glance at the interior
reveals a most ingenious arrangement of the in-built
loudspeaker with space either side and in front. These
spaces are ample forthe largest A battery, and the largest

_ wetBbatteriesandthe largest charg-

.

It does a better job of reproducing, for it has
the best unit of all that have been tried and its
sound-box is of resonant wood instead of metal,

ing outfit. Itis 38 in, long, 18 in.
deep, and 29 in. high. Notice the

Dealers! R,
artistic grill thatconceals soundbox,

fibre, or composition. ¥

The appearance of a Windsor loudspeaker con-
sole is a delight. Its convenience is ajoy. 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
dials. Everything else goes inside—from be-
hind—in spaces cleverly designed to hold the

The sale of these con-
soles bas alrecady
reached extraordinary
firures, They are sell-
ing in surnrising quan-
tities in even smallest
stores where there is
one in the window oron
the floor, It is a con-
venience and a value
not to be duplicated.

Write usfordiscounts
and particulars of big
‘ n

and the provision of *‘knee room*’
beneath. Made in mahogany or
walnut finish, and the price is onl:
$40! (West of the Rockies, $42.50.

INVESTIGATE!

Dealers everywhere are now
showing the Windsor loudspeaker
console, and have them for imme-
diate delivery to your home., If
you haven't already seen this

ewspaper advertising
campaign.

largest batteries and outfit—besides the self-
contained loudspeaker—all unseen and protected from
dust or disturbance.

Pal. Nov. 18, 1924

40

Loudspeaker Included
West of the Rockies, $42.50

remarkable contribution to radio
enjoyment and convenience, write us now for the name
of a nearby store where you may view it. We will
also send you complete information. Remember, this
console gives you not alone a marvelously faithful re-
producing unit and sound box, but an altogether new
beauty and utility in the provision for your entire
radio outfit. Mail coupon or postal.

e e o o o e, S et Iy s e Wl S AN WS S B D e

WINDSOR FURNITURE COMPANY ©
1422 Carroll Ave., Chicago
Please furnish pictures and full details, also name of
nearest dealer who has the new Windsor loudspeaker
console.

All apparatus advertised in this magozine has been tested and approved by POPULAR RabIO L ABORATORY
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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 end to your set to use a good looking
cabinet. TUtility 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 8 cebinet as is made. Our King is also
made in birch. .

Our Monarch (illustrated below) is made of walnut also. It
diﬁ'?rs gf’gl Our King chiefly in that it has a split top—a type

1 : 1 preferr Y some.
Belg,t'&l‘;'y f:ggl:rw argr}?;lymicrig O{mgﬁfffﬂi};’ Our DeLuxe is of the same general type as our Monarch,
finished and hand rubbed. The workinan- but is built of thinner lumber and consequently is cheaper.

ship is of &s high grade as in the best furniture. DeLuze Monarch  King

: : : For Birch Blaci Bliack Black King
faggryoi%eréggsucxlrl:;aer(:tpr?(.:grsn a::s g’;ﬁz ?gg’ﬂg{ Panel Deep No Base Walnut Walout Walnut Birch

and dealer profits. If not entirely satisfied g: $1.75 $1.75 .40

Our King

[=r]
Ed
-3

= . . : 6x10% 2.25 4 .65 5.35 $5.35 $3.35
with the eabinets received, money will be Gx 14 7 278 5 45 8,20 820 3 ®s
refunded without question. 6 x 21 i 3.25 5.90 6.80 6.80 4.60
7x12 7' 2.80 5.50 6,50 6.50 4.00

7x14 77 3.00 5.80 6.70 6.70 4.20

7x18 Ty 3.25 6.00 6.80 6.80 4.35

7x2} 7’ 3.60 6.50 7.40 7.40 4.90

7x24 7° 4.10 7.25 8.00 §.00 3.35

7% 26 7° 4.75 7.80 8 .50 8.50 5.80

7% 27 7° 5.00 8.50 9.00 9.00 6.29

7x28 7° 5.25 9.50 10.00 10.00 6.60

7x30 7° 8.00 10.00 11.00 11.00 7.00

7x24 10° 3.60 9.25 10.00 10.00 6.70

7x26 10 8.25 9.80 10.50 10.50 7.25

7x27 10° 8.50 10.75 11.50 11.50 7.70

7x28 10° 8.75 11.50 12.00 12.00 8.00

7x30 10 7.00 12.00 12,50 12.50 8.20

8 x 36 8 12.00 8.75

8 x 40 8" 6.00 11.50 12.50 12.50 9.25

9x14 10° 3.05 6.40 7.00 7.00 5.25

' fx21 107 5.00 7.70 9.25 9.25 7.50

Ox 24 10” 6.00 .50 10.50 10.50 B.50

12x 14 10* 4.25 7.00 8.00 8.00 5.50

12x 21 10* 4.75 9.50 10.50 10.50 7.25

Order Direct From
UTILITY CABINET COMPANY
£39-443 27th Street, MILWAUKEE, WIS,

HIGH QUALITY — LOW PRICE

~ CLARITRON:<7

YOU OWE IT TO YOURSELF TO USE CLARITRON TUBES

You cannot pet n hetter tuhe ot any price—and why pay more? Our Price is low because we sell direct and
are content with n fair profi..

We gusrantes that CLARITRON TUBES measure up to the highest standards. The well known New York
Testing Laboratories declared CLARITRON to be better than atandard tubes selling for $4.00.
We make all kinds of tuhes incluling:
Our No. 501A—for sameo uso as 201A Qur No. 409—for same usc as 199
QOur No. 112—for same use as WD]2 $2.30 for any type
We ship all orders as snon es received, Shipmeata made by Parcel Post, C. O. D., or Pre-

paid nn Receipt of Express or Postal Money Order.

30

qi O
OUR TYPE 501A

: v SUPERIOR RADIO COMPANY, Dept. 201
OUR TYPE 499 176 Shephard Ave. e Newark, N. J. Detector and
Detector and Amplifier

Amplifier

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- o aim
ice back of the “House that Satisfies.” Reli-

able Radio merchandise is the only kind that’s R A D | O
worth while. You can be certain of reliable,

compllets saticfaction and) prompt dAMERy. if Exclusive choice of Dr. MacMillan for his
it comes from Andrae. North Pole Expedition

Send tor catalog
Seven Models from $95 to $550
JULIUS ANDRAE & SONS CO' They Cost More—but—They DO More

127 Michigan St. Milwaukee, Wis. . ) i ekl
AN D RA Zenith Radio Corporation ** *ufge v

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

makes the
Greatest Circuits
Easiest to Own

L .

<@ In a motor car—the engine. In a skyscraper—the sub-

structure. In a radio receiver—the circuit. The circuit,

Erla knew, must be the foundation of finest possible radio.
Second L So Erla first evolved those particular circuits which have
o Rp ot wind i ever since been rated most powerful, tube for tube, a re-
=0l iy gl 1 e ocary sult inherent only in Erla principles. And today the trend
ormers, exclusive in desaign,

bestauited to highresistance in radio clearly indicates that Erla Supereflex circuits may
15U mpeukenn. SN0 pager. be selected in full confidence of continued pre-eminence.

That these fundamentally superior circuits are at the same
time also easiest to construct, with utmost economy, i1s
another epochal Erla attainment, made possible by the
Erla CIR-KIT. With CIR-KIT you yourself can con-
struct Erla Supereflex circuits from genuine Erla Precision
Radio Apparatus, specially designed to assure the most
efficient functioning of Erla Supereflex principles.

Erla CIR-KIT supplies everything needed, in a factory-

Only the specialspring arm, sealed carton, sold under warranty. Erla Synchronizing
rrecie &arin - . . .
winding of Erla Preciston Transformers, Erla Ml.nlloss C_,ondensers, Erla Precision
el o e ol Rheostats, Erla Cushion Spring Sockets, Erla Tested
hole mounting preservee Crystals, and all the other matchless Erla unitsare provided.

iotee e bl You can assemble them with perfect results wvirtually

guaranteed by full-sized blueprints, drilled and lettered
| panel, stenciled baseboard, precisely locating every unit
and connection. There is no soldering, thanks to Erla
Solderless Connectors. Pliers and screwdriver alone are
needed to bring you the de luxe radio of Erla Supereflex
circuits, at lowest possible cost.

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

Neatest, most convenient
in form, Erla Autogrip 2-
Way Phone Plugs assure
smoothest connection of tips
and most positive contact,
withnomanipulation. A typ- -
ical Erla improvement. 75c.

J

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



- 8
e

S

150 The Best in Rudio Equipment

How To Neutralize Easily and Quickly

RELIABLE

MICRO AIR

CONDENSER

Does In a Few Seconds What You
Couldn’t Do Before in Hours

Have you ever been driven to the point of distraction trying
to neutralize precisely? One minute you think you have it
and the next you haven't. Finally you give up and let it go
at that. Now anyone can neutralize if they
use the Reliable Micro Air Condenser. Simply
follow the instructions shown in the illustration.
Note that this devise locks the neutralized
position into place, as securely as the lock on
a safe. Then you sit back and listen to radio

entertainment in comfort. No interruptions
for adjustments. No annoying disturbances.

If you want this extra refinement in your set ask
your dealer for the Reliable Condenser. Or write

direct to us if he cannot supply you.
This condenser, mounted on base, c
formerly cost $1.00. Now reduced to

The Reliable Parts Mfg. Co.

2819 Prospect Ave. Cleveland, O.

L —— e — —

" -

T e P e

./ The Premier \(ggabi@
‘asmy J 20Ft Extension Cord NG 4 ol ‘
-' “‘-:”% " Complete With Plug 377 R

Haven’t you often wanted to use your loudspeaker or

phones in other parts of the house? You can easily

do this by attaching The Premier Extension Cord.
If your dealer cannot supply you, write direct to us.

Mfz. By Crescent Braid Co.,Inc. Providence, R.I

(Oampbel] RADIO CABINETS e e

WILL NOT WARP OR CRACK Imitation Genuine

Soecial Si to Ord Made of No. 1 wood finished in Panel Walnut or Walnut or
peciah Jrzespto TRCEr either Muhogany or Walnut, bright Sizes Mahogany Mahogany
or rubbed finish to mateh the finest Tx10x7...... $3.00... .. .$4.75

of furniture. Tox NAx T2t o 30808 e ki s 5.50

7x18x7..... . 3.82.......... 8.75

PRICES Tx24x7.. ... 525 .. ....... 9.00

Cash with order, prepaid east 7x26x7...... 6.05..........10.,00

of Missouri River; west, add 15 7Tx28x8...... 7.25. ........ 11.50

cents to quoted price. Send Post 7 X127 X9 fwdl TAZ5hbwd A .12.50

Office or Express Money Order. 7 x40 x:10:. . . . 11.255ss asemane 18.00

Manufacturers’ and Dealers’ Liberal Discounts Sent Upon Request

THE PERKINS-CAMPBELL CO. (Established 13879)

Mounting Boards
50¢ Each 410-440 New St., Cincinnati, O. (Refercnces: Dun or Bradstreet's)

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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| . DAVEN
S " SUPER

= AMPLIFIER
ot s T

b Today, more than ever, the discriminating
radio fan is insisting on quality reception
—the blatant reception of the past will
no longer satisfy. Resistance Coupling
is the ultimate method of audio amplifica-
tion because of its perfect reproduction.

The Daven Super-Amplifier is the
aristocrat of all amplification devices—
it comes ready to install in any set, con-
densers and resistors included .and the
complete unit laboratory tested and ready
to give an immediate and superior service.
It reproduces with fidelity the voice or
musical instruments, as if the radio were
not, and that the artists themselves were
performing in your own home.
Sold at all good Radio Stores

DAVEN AMPLIFIER KITS (without sockets and condens
sers) for those who build their own:

3-STACES ... .:$8.00
4-STAGES e .. ..10.50 ’

Manufacturers of the Daven Grid Leakhks .
Resistors and Mountings

DAVEN RADIO CORP.

“Resistor Specialists’’
Newark New Jersey

& .

Combination
Mounting No. §1

The Resisto Coupler

AN

Read the “RESISTOR

Y MANUAL."” A thirty=-

two page hand-book

on Resistance Coupled

Amplification with in=

teresting data and
ook-ups.

Price 25 cents
At Your Dealers

- LA

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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F V2] 505 HIDROMETER

Best by Test for Radio and Automobile Batteries
AR _RAR_ I MO ANR |

152

Accurate

Simple =~ Durable =

- = TL . U A.cl..v,N;...l._.._.___
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RATES REDUCED

Your choice of the best magazines at
less than publisher’s regular prices

The Best'in Radio Equipment ‘

POPULAR RADIO & 550 [ \[AKE any sdecion you|
uds T
i~ ) P wish from the following
Additional one year gift subscriptions only $2.50 | list, to be sent to different
addresses if desired. Remit
o, *Cosmopolitan Film Fun &
o dudoe »Giiag, Ple brakBening ¢ nins only the amount shown in the
sa 00 Rgg 550 Popular Radio *Popular Radio I‘lght-hand column, if more
¥ For & $7.75 | 30wk ¢7 35 | than one magazine is ordered.
All quotations cover twelve
Pictorial Review — (Livo Staros 1ssues to the year unless other-
Modern Priscilla nappy Stories S .
Popular Radio $4.00 ;;l:ular Rad§3 50 Popular Radio wise SpeC|ﬁed.
$6.50 Reg. For........... . $9.00 Reg. American Magazine. ... ... ... $2.50 reg. for $2.50
For........... $5'25 J ) [, [ $7'85 Atlantic Monthly sl b e 4100 " 4,00
Basebail Magazine. ......... 200 * 175
, *Amorican Magazine Century Magazine. ... ... ... 500 “ " 4.00
Today's Housewife *Woman's Home Success Christian Herald (52 issues).. 200 “ “ 185
McCall's Companion Popular Radie Collier's Weekly (52 issues).. 200 * “ 175
85 00 ;"”“m Radio Popular Radlo $5.50 Reg. $ 4 25 %o:«llmopohtan Magazine. ... .. g% r ?g
eg : " Ll (1171 20] PRSP TR gy e
............ $4'00 %1:)0 B $5.75 I‘or.‘ i Lt Designer . . SR T 5 1)
el Etude (Muslc ‘V[agazme) . 200 :: .: 1.75
* Combinations starred (*) must go to one address. Fj‘e‘ig aar'u'i A mEmE) (4 ggg & %gg
;iln}:e:';ﬁ...._..,'..:f:::.)... g.gg e ‘l'gg
: g 4 i e 500 W
HIS page represents an opportunity for vou to secure | Good Houa;f;:;i,g__"f’“f”_' o TER
your entire season’s reading at a substantial cash saving g;rPE; 8 I}fimr-l-n-e ----------- 2'% . g:gg
over regular rates. The special combinations above and the | Hearats inteomational. . ... 300 * * 300
representative list at the side should cover all the magazines House and Garden. oo 380 00 3.29
: : . House Beautiful .. ........... 3.00 275
you are accustomed to read But if any of your favorites Sudge (52 issues) ... th o~ - oy
are missing, let us quote prices. You will find our rates as ;I;:e ]ﬁ; rfliegme Journal....... oo w & 1
low or lower than you can get anywhere else. MeCall's Magazine. .. ....... 100 “ “ 1.00
. \ y Modern Priseilla. . .......... 2.00 :: :: 1.60
As most of these combinations can be sent to different ad- Outlook (52 issues). ......... 300 T 0 450
p . o P People's Home Journal. ., . 1.00 80
dresses, you will find that your friends and neighbors will be Pictorial Review. ... ....... 150 * * 180
1 ry Popular Radio. L... 300" " 250
glad to have you forward their order with your own that Ponular Scionee M onthly _____ 550 = = 58
they may take advantage of these very low prices. Q8. T. .o 200 “ 185
gzdmoad ........ T e 3(5)3 - 2.28
1ntt H io Broadeast. . .. ........ 0o, & 13
If your subscriptions for any o‘f these magazines have not Batio. el (67 imnseahperes bae I gEe
yet expired, your present ogder will be entered as an extension. i NEE. mh w1 51000 0wh 2.50 ¢ 225
e llcwew of Reviews. . ........ 4.00 :: :: 3.00
So fill out the coupon below and mail it promptly. Maga. | Saturdsy kveaing Post...... 200 7 7 2.00
zine prices change so rapidly that these rates cannot be Snappy Stories (24 issues). ... 400 “ “ 350
guaranteed for more than thirty days. ;i,‘iﬁf_ﬂﬁg:‘;ﬁe—- --------- e = ED
- Today's Housewife. . vearasen 1002 & "8
POPULAR RAD[O Vogue (24 issues)........ .. 500 " " 450
tgire]ess Aﬁe s 2.§3 - 2.23
. oman's Home ompanlon 1.50 * * 15
627 West 43rd Street, New York City, N. Y. World's Work. .............. 400 * “ 350
r--—----—---_—----------------------‘ For Boys and Girls
’ I i iyt caii 192 AmericanBoy.............. $2.00 reg. for $2.00
1 PoruLar Rapio, Dept. 12, American Girl. . .. S B - [
627 West 43d Street, Boys Lifew's g 200 % % 175
I New York Gity, N. Y. Boys' Magazme 100 % % 88
| Enclosed remittance of %.. .. is payment in full for the Child Life. . . .......... L300 " % 250
] magazines ordered on the atrached list. Every Chﬂds Magazine 180 % Y 1,25
] Every Girl'n (10 issues) 100 “ % 95
b Name Everyland {1 issues)...... 1.50 * * 140
' ............................................................. John Martm B BODk ........ 4m L] " 3'50
1 Junior Home Magazine. 250 % " 225
§  Soeai] NSy s g rssbion i f e st idinsdtasss pus baiis Ilfiltl;‘l’:?;fk““ -Primary (5 ismues) 2-(')"-3 o = 1;‘;
B cadibidd e o e e E ]
L 8t. Nicholaa, . .. ............ 400 " % 325
I e e, M g g D o I State................ Youth’s Companien (52 issues) 250 s 250
[ ] (If not a NEW mbrcr:phon lease mark R after *These magazines do not club but may be
| the name of the magazine, o indicate RENEWAL.) added to any combination at the price shown.
I Prices for Canada and foreign countries will be quoted on request.
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TESTED AND LISTED AS STANDARD BY UNDERWRITERS’ LABORATORIES

W U.S.Patent
1,495,682

Balkite~the noiseless
battery charger

can be used while the set is in operation

The Balkite Battery Charger is entirely noiseless. It can
be used while the radio set is in use. It does not create
disturbances in either your set or your neighbor’s. It
has no moving parts, vibrators or bulbs,and has noth- .
ing to break, adjust or get out of order. It is simple and
unfailing in operation. Besides charging “ A" batteries it
will also charge “B” batteries of the lead type in multi-
ples of 6 cells. Sold by leading radio dealers everywhere.

FAN STEEL

alkite Borrery
Piee ()50 Charger

West of the Rockies#20-In Canada 82750
Manufactured by FANSTEEL PRODUCTS CO., Inc., North Chicago, Iil,

- p—

All appt_l_ratus advertised in this magazine has been lested and approved by POPULAR Rapio LaBorRATORY
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The five tube Biltinors is nbsolutely . the

beat receiver which can be had at any’

Dprice.

Kennedh B. Hutchinson,

Founville, Mich,

I have had quite a fow sets. but T havo

never had any which has had anywhera

near tho clear reception. thay tho Bilt-

more haa,

C. E. Lundgren,
. Wausa. Nob.
I am enclosing n list of 78 stations which
‘1" have rectived to date on the loud-
apcaker I .do not use pliones) with the
Biltmore 4 tubo-get. I have reccived a
number Bf avdtions not on the list, as I
WAk uncertain as to  their cull 'letters,
(This inclitles 7 onstern "stations—clear
scroes the'sontinent, from couss, to coast.}

! ‘.. .W..A Hooker,
- Moedford, Uregon.

Write for literatdre '

Pelra 2
& Q_‘ —'.‘.._:,‘ L:.!-y-
o AT )l’as-;'ﬁ.:.’;f 4

Dulce

Clear Up Your

Radio’s Voice
/\ Link your radio to your talk-

B  pm

-
g

ing machine with a Dulce-
Two models to Tone. Have radio reception . !
fit all talking as clear and distinct as the |
machincs ex. vocal and instrumental : )y .
cept *hill-and- ! ur Té-  clear-cut, precise — because Dulce- g
dale”reproduc. production obtained when Tone uses the complete, “balanced” & e sl
ers. Retail price playing a record! i : y ; g Tcigaatey
complace with reproducing unit of your talking has not Dulre-
6-foot phone | Dulce-Tone eliminates all machine. s s, D
cord, $10, the hoarse wheezes and Ask yvour radia or music dealer-to Ict you 7'7“2"91'-8‘"00”*;
blares developed b hear the finer, better reproduction which O 8 S %
e loud P ak y vou can obtain with a Dulce-Tone. Ifpos- 'a‘:'.“"h. D“:”'
your loud speaker. ipjaihoose a quiet hour when you can onbys P
Sounds are sharp, listen undisturbed.

THE TEAGLE COMPANY, 1125 Oregon Avenue, Cleveland, Ohio

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
‘) . Ay A




b b o - e

T'he Best in Radio Equipment 157

‘GENERAL RADIO

PRODUCTS

A New Variometer

Radio Builders and Experi-
menters—here are the newest ad-
ditions to the well known General
Radio line of Quality Parts!

A Variometer unusually com-
pact in size and efficient in
operation.

Low Loss Coils that mount as
easily as a vacuum tube—ideal
for oscillator and antenna coup-
ling coils for superheterodyne
circuits.

The New Geared Vernier Dial—
an improvement in the appear-
ance and operation of any well
planned set.

e ) o

o%; 8150 They are all popular instru-
8250 ments selling at popular prices.
ll.n. . ee m at your dealer’s or write
New Ge are d.Vernier Di als ;'gor ;ﬁﬁ I'lclf! J:'ad'io cat.alog 9111’9-(!:1
- ' GENERAL RADIO CO.
* Cambridge, Mass.

-

_All"apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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en-Bradley Line

Radio amateurs are building better receiving sets, today! They
want greater distance, better selectivity, and clearer reception.

The new Bradleystat, Bradleyleak, Bradleyohm, Bradleyometer
and Bradleyswitch have met with instant favor, everywhere.
In a super-class, by themselves, they are the exclusive choice
of the discriminating amateur who has learned from experience

Distinctive Features
1 —Extremely compact with-
out loss of control.

Z—One-hole mounting for
panels. Table mounting if

desired

3—Noiseless,steplesscontrol.
due o graphite dises.

4—Guaranteed against
defects in material and
workmanship.

5—Sold in distinctive check-
ered cartons by leading
radio dealers.

—— — S

that noiseless, stepless control is essential for perfect radio
reception. Your set will work better with Allen-Bradley Radio
Devices. For sale by leading dealers,

Feallpy Co

Electric Controlling Apparatus
General Office and Factory: 276 Greenfield Avenue Milwaukee, Wisconsin

Look for the distinctive checkered cartons
which identify all Alien-Bradley Radio Devices.

All-apparatus adveriised in this magazine has been tested und approved by PorULAR RaD1O0 LARORATORY
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Abroad at Home
with a CROSLEY MODEL X-J

CROSLEY MODEL X-J

A 4 tube radio frequency set. incorporat-
ing one stage of Tuned Radio Frequency
Amplification. Detector and_ two stages
of Audio Frequency Amplification, with
jack to plug in on three tubes for head
phpnes; new Crosley multistats., universal
rheostats for all makes of tubes; new
condensor  with molded plates; filament
switch and other refinements of details.
A mahogany -battery c¢abinet which makes
the set completely self containing may
also be had to fit the Model X-J at a cost
of only $16. Sec illustration above.

See this beautiful receiver at your dealers.

“List_prices- on our ec&uipmcnt West of the
Rockies 109 higher. In Canada add duty.”

ing. 154 Nassau Street, Beekman 2061.
Room 316.

Blvd., R. A. Stemm, Mgr.

cate Trust Building.

.

New York Office. C. B. Cooper. 1803 Tribune Build-
Boston Office, B. H. Smith, 755 Boylston Strect.
Chicago Office, 1311 Steger Building, 28 E. Jackson

Philadelphia Office, J. H. Lvte, 65 North 63rd Street.
St. Louis Office. Robert We Bennett Co., 1326 Syndi-

R SRR

PRICE $65

Wonderful :opera from New York, love songs from
the tropics, dance music from Chicago; stock quota-
tions, stirring speeches, amusing stories from where
you will—all these pleasures and utilities are brought
truly, clearly, right to your fireside, if you own a
Crosley Model X-J Radio Receiver.

This beautiful new Crosley 4 tube Model contains
the same units as the famous Crosley Model X, with
added refinements of detail which make it even better.
At bringing in distant stations, the Model X. estab-
lished many records during the past year. Sebring,
Fla., continually heard Honolulu. A man writes from
Nassau, British West Indies, " First of all on Friday
night, June 29, 1923, I heard Honoluiu." He goes on
to relate that practically all stations in the United
States were brought in clear as a bell.

With the \Cmsley Model X-J cven better receptions are

assured.  We unhesitatingly claim that it is  the best
radio receiver ever offered. regardless of price.

For Sale by Good Dealers Everywhere

Write for free catalog which shows the complete Crosley
line of instruments and parts. In it you will find just the
receiver Lo suit vour needs and pocketbook. Crosley
Receivers without batteries, tubes and head phones range
in price from the efficiecnt 2 tube Model VI at $28 to the
beautiful Console Model at $150.

CROSLEY MANUFACTURING CO.
1116 Alfred Street Cincinnati, Q.
£

Better-Cost Less
Radio Products
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A Moderate Priced Set that
will make Radio Entertain-
ment Permanent in Thou-
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sands of Homes.

Completely Self Contained

with Loud Speaker

Higher selectivity than any other instrument in its class—clearer
signals by actual test—this three tube, double circuit Receiver is
the last word in radio for the home.

Set is complete with 3UV 199 tubes; 3 large A Batteries; 3 B
Batteries and Loud Speaker—ready for antennae and ground

connections.
for illustrated catalog.

Cutting and Washington Recetver 11 A—similar
tn mechanical design to console model, but of
regular cabinet type. This C W Model has
enthusiastic users all over the United States.
Write for illustrated catalog.

Dealers: Write for full details of C &
W-Line and Dealer Plan, and copy
of interesting book, “The Future of
Radio Retailing.” No obligation.

Ask your Cutting and Washington dealer or write

Cutting and Washington Receiver 124—"Town
and Country” model (portable type). A turnof a
switch changes it from single circuit set for outing
use, o a double circuit set for use in the home
with permanent anlennae, Ideal all purpose set.

Cutting & Washington Radio Corp.
Kasota Building

Minneapolis Minn.
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 Cutting =< Washington

Standard of Excellence in Radio Since 1914




