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TWO great manufac-
turers — working in-
dependentlyand com-
petitively—set out to
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4 with phonographs
-__’l: \ / I CTO R that have a world-
= ' wide fame to uphold.

They had every
known kind and va-
riety of radio set to
choosefrom. Theyhad
every facility for re-
search, test and ex-
haustive study. And
they had a firm de-
termination to com-
bine with the Bruns-
wick phonograph and
the Victrola only that
radioset which proved
to be the leader today
and which carried
full promise of hold-
ing that leadership
through the years of
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e Both chose the
\ Radiola.
Radiola

Super-Heterodvne,
the most famous of
Radiolas. With the
new power Radiotron
as its sixth tube, it
achieves new volume
of tone and finer tone
quality than ever.
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The Brandes Cone —a truly
decorative bit of furniture
that conceals a remarkable

speaker, $38

—all clear.
round, real

L‘noﬁphs.....$10

o
The Type H — graceful lines,
antique green and black fin-
ish. Adjustable. . . $18

The Brandes Cabinet of ma-
hoganyinwalnut finish. Same
unit as Type H Speaker. $30

TheAdjustable Table-Talker.
Gooseneck horn for clearer,
rounded tone. Finished in
brown. Adjustable. . $10

ThePhonograph Attachment.
Adjustable, will fit alt pho-

h -y
- o L

UST listen! Very low tones—

the kindthat used tobe muf-

fled and lost. Herethey are
—true and clear. A high sopra-
no that used to be a bit thin in
the upper register. Here it is,
perfectly rounded — and real!

And this rare tone quality is
characteristic of all Brandes
products. The new Cone Speak-
er,the Cabinet Speaker,the Horn
—Type H. Even the phonograph
attachment — which gives true
Brandes tone through any good
phonograph horn. They’re all
worth hearing!

All prices slightly more, west of the
Rockies and Canada.

Send for an interesting booklet
describing Acoustics by Brandes.

Brandes Products Corporation

Copyright by Brandse Products Corp. 1925 ool Ol Newark, N. J.
- = LY - >
- EXPERTS IN RADIO ACOUSTICS SINCE 1908 >

All apparatus advertised in this magazine has been tesied and approved by PoPULAR RADIO LABORATORY
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Al Giebe appa-
ratus I8 covered
bypslentagrant-
ed aund pending.

Grebe

Binocular

Coils

Low-wave \
Range of
Grebe Dial

k The Synchrophase
isalsosupp!ifdwith
buse for Datteries.

The Synchrophase Now Reaches
from 550 Down to 150 Meters

HE Synchrophase, with the new Low-wave Extension
Circuits, will receive all present and projected stations.
It is really two receivers in one.

This great range is- accomplished by means of an autos
matic switch which enables one dial to cover two wave
ranges. The first, from 550 meters down to 240, corres-
ponds to the practical tuning range of the usual receiver.
The second overlaps this and goes down to 150 meters.
Simply move the center dial past the 100 mark for the high
range, and beyond the zero mark for the low range.

This low-wave reception opens up over 100 existing stations, broad-
casting on less than 240 meters, and not reached by other sets. This
will be especially valuable later, when stations generally begin to
use lower wave lengths, The Synchrophase is thus equipped for
the future.

Ask your dealer to demonatrate

this new feature; then compare.

A. H. Grebe & Co., Inc., Steinway Hall, 109 West 57th Street, N. Y. (&
Factory: Van Wyck Blvd., Richmond Hill, New York
Western Branch: 443 S. San Pedro Se., Los Angeles, Cal, -

WRMU.

HROBIASE

'l'ﬂADF MARK _REG. U.5.PAT. OFF.

It is written
“Whoever ¢an see
three days ahend, will
beriehthrec thousand
YLArs
ThepurehaserpfoSyn-
chrophase now, will
not be rendered un-
hapey by coming
changes in broadeast
ing merhods

This Company owns and
operates stations WAHG
and WBOQ; also low-wave
rebroadcasting stations,
mobile WGMU, and marine

Al apparatus advemsed in this mugazine hus been !es!ed and approved by POPULAR Rab1o L»\BOR»\TOR\



PAGES WITH

In the next issue of PopurLAaR Rapio—for
November—will appear for the first time an
article on a subject of such importance that
it may conceivably change the whole status of
the radio art so far as broadcast reception in
the home is concerned,

* * *

Uxnper the title of “How to Build the Ray-
theon Plate-Supply Unit” will be described
the construction of a full-wave rectifying and
filtering unit. The model, which was developed
in the Popular Radio Laboratory, provides lor
the use of a new tube—a tube that may have
a far-reaching effect upon the methods of
radio reception. For this remarkable unit util-
izes the alternating current as the basis for
the plate supply voltage to the receiving tubes.

* * 4

Ix other words, this newly developed unit
is a so-called “B" battery eliminator that en-
ploys the new Raytheon tube—which is a de-
velopment of the famous *S"” tube.

* * *

THis new unit operates Jirectly from the 110
volt A.C. house-lighting lines. And it offers
the first permanent solution of the problem of
converting alternating current to non-pulsat-
ing direct current for receiving sets.

* * &

THE unit bas been in the course of develop-
ment by the Popular Radio Laboratory over a
period of several months. DBut it was not until
the unit satisfactorily met the most rigid of
tests that it was “released for publication.”

THE LEDITOR

No radio experimenter can afford to niiss
the November number of Porurar Rapio. If
you are not a subscriber, ask your newsdealer
to be sure to re*scrve a*copy for you.

K

“$500,000,000 will be spent by broadcast
listeners in the United States for radio sets
this year.”

* * *

TuaT is the estimate made by the Copper
and Brass Research Association—which has
made a careful study of the radio industry and
has come to some significant conclusions.
Among them are the *following:

* &

THaT the money being spent for radio sets
this year, 1925, is ten times greater than the
amount spent for sets in 1922:

w® k3 *

THAT by the end of the year 1925 there will
be 5,000,000 receiving sets in usc:
L 3 k3 *x

THAT if the 25,000,000 families in the United
States can own 17,000,000 automobiles, at least
that number will, in all likelihood, own radio
sets:

* * *

THaT there are 12,000,000 families in the
rural districts of this country, where the radio
set is likely to find its highest appreciation, not
only because of the entertainment it provides,
but because of its essentially practical value in
furnishing storm and frost warnings, market
quotations and other knowledge useful to the
farmer. (Continued on page 6)

CONSTRUCTING ONE OF THE FINAL MODELS OF THE NEW
PLATE-SUPPLY UNIT
The new Raytheon plate-supply wunit—aohich will be described in the November
issue—is the result of five vears of experimental work on the filament-less tube
and one year of experimental research work on the design of the electrical circuit.
including the flter for producing a true direct current without hum. This picture
was made in the PopuLar Rapio L.ABORATORY.
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i rrice $47.50
%y@cfed with hgbecz'ally dmgned
R CA Tube

The Super-Ducon replaces the “B’’ battery, opef-
ates from the light socket (110 to 115 volts, 50
cycle A. C.) and is absolutely noiseless when
properly installed.

Every radio man knows the results he gets when
his ‘B’ battery is at its best. The Super-Ducon
gives him this top-notch volume all the time.

As now furnished, the Super-Ducon has a specially designed
R C A tube—Rectron U. V. 196, which has an average
life of more than 1,000 hours.

Tested and listed by the National Board of Fire Underwriters
Write for descriptive bulletin. Address—4377 Bronx Blvd., New York City

Dubilier

CONDENSER AND RADIO CORPORATION

Al apparatus advertised in this magazine }u; been tested and approved by POP;JLAR Rapio -LAEORATORY



PAGES WITH THE EDITOR
(Continued from page 4)

As Popurar Raplo has at various times
pointed out, radio is destined to have a pro-
found effect upon civilization—perhaps more
than any other s;ingle i:lvention of man.

*

No user of a receiving set can afford to
miss the helpful and informative articles that
are contributed to Porurar Rapio under the
collective title of "How to Improve Radio Re-
ception,” by the eminent radio expert John
V. L. Hogan. The article, starting on page 318
of this issue, deals specifically with the methods
of cutting down interference.

* %* *

In the next article of this series Mr. Hogan
will describe the single control applied to the
small antenna circuit (such as that shown in
Figure 1 on page 000), and will take up the
use of these coupled tuned antenna systems for
increasing the selectivity of simple regenerative
sets and of radio frequency amplifier receivers.

*® *x *®

“In the August issue, on page 182," writes
Alfred C, Brower, Jr., of South Orange, N. 1.,
“you publish a picture of a radio-equipped
ship. . . . It happens that the boat js named
after its owner, my uncle: the correct name is
not the Charles Bower, as you state, but the
Charles Brower.”

*x * *

YoUr magazine is wonderful,
seems to be better than the last.

—CLiNT ROBERTSON, Denton, Tex.
* *x *

WHICH department in Porurar Raplo do
you like best? ,
*x * »*®
THE Editor "wants to know—and the best
way to find out is to ask the opinions of our
readers. Which department should be en-
larged? Which one reduced? What new de-
partment might be added?
*x *

Every number

*

ONE of the departments which is steadily
gaining in popularity and value—if the letters
received from our readers are any criterion—
is “In the World's Laboratories,” which gives
a monthly review of the progress in the field
of radio throughout the world. Here, for
example, is a typical commentary from a
reader, Mr. H. ;‘T Hinks, of London:

x *x

“DURING the last few months I have been
reading with interest your magazine PoPULAR
Raplo. It is with particular satisfaction that
I note there exists a radio magazine to suit all
classes of readers, and of the character such
a magazine should be. It has been my privi-
lege during the last few months to broadcast
from the London station of the British Broad-
casting Company, a series of lectures on radio,
and I assure you that the department In the
World’s Laboratorics has proved of great
service to me in this work, esnecially on ac-
count of the references given.”

* *x

“It is my opinion that PorvLArR Rapio is the
Radio Magazine,” writes Ray C. Poulson of

6

Detroit, Mich. “Al others could be climinated
and still the whole field covered would be
covered, and in a comprehensive way. We
are beginning to realize what a real contribu-
tion to the art and science of radio you are
making through your laboratory and your
staff; you are to be commended, too, for your
editorial policies.”
L E *

EvER since the publication of “Retigion's Raid
on Radio” in the January issue of PopuULAR
Rapto—an article that stirreu up a veritable
hornet's nest of both praise and abuse—there
has been a noticeable effort on the part of the
church organizations to belittle the efforts that
are being made to use radio for religious propa-
ganda purposes.

* * *

“THERE are over 500 broadcasting stations
in this country,” writes Mr. M. D. Lyons, of
St. Stanislaus Seminary, “but only ten of these
are controlled by Catholic churches or educa-
tional institutions. The explanation of this ap-
parent bashfulness is the fact that the very
nature of the principal Catholic service, the
Mass, requires the actual presence on the part
of the Catholics.

* * »*®

“THE few Catholic stations that are operated
for religious purposes, six in number, are in-
tended for the instruction of non-Catholics in
matters of Catholic doctrine. . . .

*® * *
“TuE following is a list of Catholic broad-
casters: ’
Villanova College, Villanova, Pa.
St. Louis Umiversity, St. Louis, Mo.
St. Patrick’s Cathedral, El Paso, Tex.
Catholic Umiversity, Washington, D. C.
Marquette University, Milwaukee, Wis.
St. Johw’s Church, Canton, O. Rev. E. P,
Graham.
St. Johw's University, Collegeville, Minn.
St. Martin's Colleye. Lacey, Wash.
Loyola Unizersity, New Orleans, La.
Paulists’ Fathers, New Yo:k, N. Y.
*x x

PosssinLy the objections that have been
raised to the excessive religious matter that is
being broadcast in certain sections have made
the churches realize that the reaction is un-
favorable not only to the radio interests hut
to the church interests themselves—as the
article in PopuLar R.J\r;m poinied out.

*

PoruLAr Rapio believes that there is a proper
and legitimate demand for the broadcasting of
religious services and talks, just as there is a
proper and legitimate demand for jazz, prize
fight reports, grand opera and political debates.
But in the words of Abe Potash, “too much is
plenty.”

L Y

Editor, PopuLar Rablio

Y
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EVEHEADY HOUR
EVERY TUESDAY AT 9 P. M,
Eastern Standard Time
Tor rcal radio enjoyment, tune in the

“Everzady Group.”

statiors—
New York
Providence
Roston
Philudelphia
BufTalo
Darvenport

AND ALL

Broadcast through

WCAE DPittshurgh
WSAl Cincinnatt
wWwJl i)tiatmir. .
tinneinolly
weco | e
WCTS  Worcuster
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Eveready
| Columbia
lsmfor
IAII
Battery,
the
proven
dry cell
for ail
radro
dry cell
tubes
1Va volts |

sy

|GENE RAL PURPOSES

INSBECTED
TLSTER
RELABLL

No 766
22! 2-voit
arge
Horizontal
Price

fECONOMY

No oNE size or type of battery
can be economical on every type
of receiving set. That's why
Eveready Radio Batteries are
made in different sizes and types
—so that every radio user can
enjoy the economy that is to be
had by fitting exactly the right
Eveready Battery to his receiver.
For owners of sets with five, six,
cight or more tubes, and power
amplifiers, there is the extra-
large, powerful and unusually
long-lasting Eveready “B” Bat-
tery No. 770. There is an Ever-
eady dealer nearhy.
Manufactured and guaranteed by

NATIONAL CARBON CO, Ixc.

New York San Francisco

Canadian Nationat Carbon Co., Limited
Toronto, Ontario

eVEREADY

Radio Batteries

=they last longer

y
\‘i

AV
\%

A
%

No. 170
45-volt
Extra-

I,;drgc
Vertical
Price
$4.75

&

e |
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Since 1915—Standard for All Sets
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Whenever perfection is approached in any manufactured product, the qualities of that prod-
uct soon become known to the great American public. Thus it has been with Cunningham

Radio Tubes. From Maine to California, from the Florida
Keys to Puget Sound, they P - have made themselves knoxn in
millions of American homes. rice Throughout the nation these

tubes are now associated with $ 2 5 0 all that is best in radio. That
you may come to know the ® delight, the charm, of radio,

when every variation of E aCh tone is flawlessly recreated,
install Cunningham Radio Tubes in every socket of
your receiver. Then music becomes like the

laughter of clear, swift-flowing water; and the human voice like some-
thing not quite human but divine.

T iyl ..

Home Office: 182 Second Street
CHICAGO SAN FRANCISCO NEW YORK

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



PoruLAR Rap10 Points the Way

“PoruLar Ranio has done more than any other medinm to point
out to those of us who are vitally interested in both the scientific
amd the commercial aspeets of radio what the future holds;
between its covers [ have found time and Hme again the most
extraordinarily  accurate  forecasts of future public interest.
Poruviar Ravo malkes the work of all of us casier.

PRESIDENT, HTAYNES-GRIFFIN
RADIO SERVICE, INC.



Underwood & Underwood

How the Western Powers Have Built a Radio
Wall Around China

ONE of the chief grievances of China at the present time is that she is not permiltted {o own
or operate a radio station of her own; therefore the outside world can get no news about
China, which has not gone through the censorship of the powers that control radio in that

country. Even her local broadcasting is done mainly from foreign-owned stations.
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Vorume VIII

NuMBER 4

Radio and the War Menace

“One of two things is certain: Either radio will
become one of the most powerful agencies for
peace the world has yet seen—or it will be one
of the most potent causes of war in all history.”

By BRUCE BLIVEN

FRIEND of mine, an intellectual

person who might fairly be described
as a professional highbrow, said to me
the other day:

“Why are you iterested in radio? It
is only a sort of substitute for a phono-
graph. It will certainly never amount to
anything which any serious person need
take seriously.”

I didn't answer my friend; the day
was too hot to argue. But I thought to
myself that back in 1450 any of the good
citizens of Strassburg might have said to
Burgher Fust, who was then all excited
about an invention in which he b 1 been
investing, an invention of one Johann
Gutenberg:

“Why do you bother with this so-
called printing press? It is only a clumsy
substitute for manuscript. Mark my
words, it will never amount to any-
thing.”

I

Rp1o stands today about where print-
ing stood in 1450, when it was twelve

years old. In my judgment the history
of the one is a fair basis from which to
predict the history of the other. I need
hardly say to my present readers that
the changes in human affairs brought
about in the past by the printing press
are likely to be paralleled in the future as
a result of harnessing the ether. Re-
markable as has been the improvement
in the mechanics of printing since Guten-
berg's day, all such progress is as nothing
compared to the social development he
made possible. Radio, too, regardless of
its technical advance, is destined to make
a new world. Of its multifarious effccts,
none will be more important than its
bearing for good or for ill upon the
relationships among the nations.
Everyone who thinks at all realizes
that nowadays the prevention of war
has become just about the most pressing
problem on earth. In former times such
a conflict was a mere incident in the life
of the nations involved; today, a struggle
between any two important powers re-
quires all their resources of men, ma-

301
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chines and money. Moreover, we know
from recent and vivid experience that
war between any two great powers is
likely to draw in others until nearly the
whole world may be involved. We know,
furthermore, that such a struggle if
prolonged is disastrous to all the partici-
pants, financially, economically and
even spiritually, whether they win or
lose. Plenty of hard-headed, conserva-
tive men, who are in a position to know,
will tell you that if the European war
had gone on much longer it would have
meant the complete overthrow of that
intangible but precious thing which we
are pleased to call “Western civiliza-
tion.”

Twenty or thirty years ago, the effort
to prevent war and seek alternative
methods for settling international dis-
putes was a matter which interested for
the most part only a few elderly and
rather fuzzy-minded clergymen and
ladies.

Today it is a question of major con-
cern for the whole world, to which the
leading statesmen of the chief powers
devote their best efforts.

Radio is certain, then, to play a most
important role in the future relations
among states. I should like to be able
to assert, with offhand cocksureness,
whether its influence will be for good or
evil; but as I shall try to prove in a
moment, it is impossible to be dogmatic
about it. One of two things is certain:

1. Either it will become one of the
most powerful agencies for peace the
world has yet seen—

2. Or else it will produce such serious
international discord that it may prove
one of the most potent causes of war in
all history.

I1

EvErRYONE knows that broadcast re-
ception is already possible on such a
scale that it crosses international fron-
tiers. I am not thinking now of the few
experiments conducted with special ap-
paratus plus great skill and patience, in
which ethereal messages have been sent

successfully halfway ’'round the world,
but of ordinary average reception on an
ordinary average good receiving set.

If the capital of every important
nation were the scene of high-powered
broadcasting, already there is hardly a
spot in any thickly-populated country
today which is so remote that it could
not get good reception, under favorable
weather conditions, from at least two of
these stations.

In Europe, which is one of the chief
powder magazines of the world at pres-
ent, so far as war is concerned, this is
even more strikingly true.

Broadcasting from any European
country can be received in practically
every other. Everything put on the air
in France, Italy, Germany, for instance,
is heard in at least six or eight countries
and by people speaking that many
tongues, if not more.

That fact is itself beginning to produce
results which are destined to be of great
importance so far as international peace
and understanding are concerned. No-
body wants to listen to broadcast recep-
tion in a language which he doesn’t
understand. Also, radio unfailingly and
everywherecreates ‘* DX hounds;” feware
long satisfied merely to get local sta-
tions which use the speech of their
fathers. Accordingly, although radio
broadcasting in Europe is much less ad-
vanced than it is in America, there is
already a good deal of pressure to have
all or most of the broadcasting done in
one language. Present indications are
that English is likely to be selected for
this. Its only possible competitor, of
course, 1s French, which has for cen-
turies been the common language of
international diplomacy. However, Eng-
lish is already spoken over a large part
of the earth’s surface and is, of course,
the language of those countries which
are furthest advanced in the radio art.
Broadcasting from a single station to
cover an area of many thousands of
square miles is not far off, and is certain
to be done in English. As my readers
doubtless know, the Radio Corporation

b
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THE HEAVY ARTILLERY OF THE NEXT WAR?
From batteries of portable transmitting stations like this, that can elnde capture, propaganda
may be hurled against an enemy for the purpose of breaking down their morale—always a
powerful fuctor in war.

ok America and the British Broadcasting
Company have arranged to put on the
air international programs, one from
England for America and one from
America for England, several nights a
week during the coming winter. Both
these programs will be heard by thou-
sands of listeners on the Continent of
Europe; and it is possible that a similar
“transatlantic” program—in English—
will be broadcast from Germany with
still larger numbers of European listen-
ers.

The broadcasting stations in the Neth-
erlands have found it necessary to have
much of their material in English, since
they are forced to compete with the
excellent programs from across the chan-
nel which Dutch listeners-in can easily
pick up. Both in China and Japan, the
limited amount of broadcasting which is
now being done is largely in English.

This is because in both countries a ma-
jority of the receiving sets arc owned
not by natives but by foreign residents,
nearly all of whom speak English.

Radio has a'so given a great impetus
to the movement for an artificial lan-
guage like Esperanto or [lo. Esperanto,
for instance, has the advantage over
English that anybody, no matter what
his native tongue, can pick it up in a
few weeks' time, whereas English is
hard to learn. Partly in response to pop-
ular pressure, lessons in Esperanto have
recently been broadcast in France, and
prizes offered for the hest essays written
in that tongue by beginning students.
All in all, it is safe to say, therefore,
that we seem for the first time in history
to be justified in hoping that the age-old
barrier of speech may at last be broken
down and that radio broadcasting will
be the means to this end.
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EvVEN more important, of course, than
the speech question is the larger one of
the spreading of ideas. If radio does even
one-tenth of what is expected, it will
result in a far wider dissemination of
information about various countries and
the ideas prevalent in them, than is at
present possible. A cynic might very
well argue that this process is likely to
make more trouble among the nations
rather than less. It is the members of a
family, who know each other best, who
most frequently quarrel—not strangers
living at opposite ends of town. While
there is a grain of truth in this observa-
tion, it is not important enough to out-
weigh another very useful factor. The
most valuable tool the makers of war
have is the fear which people in one
country have in those of another. That
fear is based upon ignorance which does
aot realize that all people everywhere
are very much alike, all actuated by the
same motives and subject to the same
human desires. Radio can help, in obvi-
ous ways, to dissipate this fear and es-
tablish in its place intelligent under-
standing.

There are some definite emergencies in
which radio will serve to mobilizc assist-
ance from all quarters at almost incred-
ible speed. Suppose for instance that
worldwide broadcasting from one micro-
phone were feasible as it probably will
be in the not distant future. Suppose a
famine in Russia, an earthquake in
Japan, a volcanic eruption in the Carib-
bean made help urgently necessary.
Radio could acquaint the whole world
with the necessity, at a speed which
seems fantastic even to a generation
which is already not unaccustomed to
rapidity.

Finally, we must not forget the possi-
bilities of radio as a general educational
force. The more people know, the more
they are inclined to substitute reason
and the orderly reign of law for physical
force. I hardly need mention the poten-
tial usefulness of broadcasting in opening
up a new world of ideas to people who,

largely because of the accident of geo-
graphical isolation, have hitherto lived
parochial and secluded lives.

IV

So much for the bright side of the
picture. What about the dangers to
international relations which grow out of
radio?

These center about the two distinct
aspects, broadcasting and radio teleg-
raphy. For the sake of clearness I shall
discuss these separately.

No one can dispute the fact that in
radio broadcasting we have the most
marvelous instrument for propaganda
that the world has ever seen.

Hitherto, the two chief media for get-
ting ideas across to large masses of
people have been the printed word and
the motion picture. Neither of these in
any degree approaches the potential effi-
ciency of radio. They are, compared to
it, very slow, extremely expensive and
weak and uncertain. Printed matter pre-
supposes a population which both knows
how to read and habitually does so.
Motion pictures presuppose the exist-
ence of theatres and audiences. Even
after all this, getting one’s ‘‘message”
into the pages of periodicals, or onto
the motion picture screen is so difficult
that in many cascs it is impossible,

For the propagandist seeking to put
his ideas across radio is, technically at
least, almost a perfect medium. Where
newspapers and motion pictures reach at
most a few hundred thousand at a time,
radio already has an audience of many
millions in the United States, as it soon
will in every other country. Radio is
instantaneous. While the listeners actu-
ally do pay for broadcasting in the long
run, they do so incidentally in the pur-
chase of receiving scts. Whatever they
pick out of the air secms to them *‘‘so
much velvet;”’ and they are, at least at
present, less critical than are either
readers of periodicals or motion picture
spectators.

The radio audience, then, is certain
to become the subject of a desperate and

S ——————————cs Y Y G
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A DELICATE EXPERIMENT IN INTERNATIONAL BROADCASTING

Four microphones were used for hroadcasting the proceedings of the last meetings of the
League of Nations at Geneva, 1t is now considering the wisdom of broedeasting all of its

public debates, 1n the hope that they will be a force for internationul understanding.

Or il

it bring discord?

unending fight by propagandists of every
sort, mcluding those who are seeking to
bring about a given result in the field of
foreign policy—the field which, needless
to sav, sees the heginnings of nearly all
wars.

One of the obvious potentialities is in
stirring up public opinion which will help
to force a nation’s rulers in a given
direction.

It is often said that President Me-
Kinley did not want to fight with Spamn
i 1898; but that vellow journalism
created a public demand for war which
he found himself unab'e to resist. If the
same circumstances should recur—and I
am aware of no reason why thev couldn’t

—i1t might easily be the radio which
would play the réle taken by vyellow
journalism in 1898. I am, of course,

stating what 1s possible, not what 1is
necessarily hkely.

The reply will at once be made that
the owners of the broadcasting stations
would not permit their facilities to he
used for such a purpose. Yet the owners
of the stations might easily believe that
the propaganda I speak of was alto-
gether nght and wise, exactly as the
owners of the vellow journals in 1898
believed 1t was altogether right and wise
that we should fight Spain

A%

Ir radio broadcasting would be useful
in starting a war, 1t would be simply
mvaluable in keeping one going. I have
alreadv referred to the fact that modern
warfare requires the united co-operation
of all the people in the countries engaged



306

This is impossible, as we clearly saw in
the Great War, without a spiritual mo-
bilization of the whole nation. In the next
struggle, the most important division of
the Committee on Public Information
will be the Radio Branch, by which
censored (and perhaps doctored) news
of the struggle will be given out, general
orders to the population disseminated
and appeals broadcast to the patriot
that he shall eat less meat and wheat,
leave his car in the garage on gasolineless
Sundays, save peach pits for gas masks
and buy Liberty Bonds.

Similarly, radio will be used in propa-
ganda behind the enemy’s lines. The
dispute is still in progress whether the
Great War was won by soldiers in the
trenches, by starvation or by the Amer-
ican propaganda service dropping leaf-
lets in Germany containing President
Wilson's Fourteen Points. While the use-
fulness of propaganda in breaking down
enemy morale is usually exaggerated, it
does have its place. In the next war no
doubt we shall see portable broadcasting
sets mounted on trucks for mobility or
concealed in remote mountain fastnesses.
From these orators with persuasive
voices, speaking the enemy’s tongue
without an accent, will argue hourly to
the invisible audience that they are licked
and had better quit while the quitting is
still good. Meanwhile, the latter's own
broadcasting stations will be laying down
a counter-barrage of argument and ap-
peal, or, more likely, will broadcast the
dulcet tones of a buzz-saw on the same
wavelength to drown out the propa-
gandists’ remarks.

This matter is one of great importance
for those Oriental and African countries
which have long been under the rule of
the white man and are today seething
with revolt. The leaders of the revolu-
tionary forces in each of these countries
are usually men with European educa-
tions who have borrowed from the West
the ideals of political freedom because
of which they now seek to shake off the
yoke. But propaganda by the printed
word is enormously difficult among these
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illiterate peoples, who are frequently of
mixed racial origins and are separated
from one another by religious and social
barriers. Not long ago an expert on India
estimated that probably half the people
in that country know nothing of Gandhi,
the great leader in the present anti-
English movement. The chief activities
open to revolutionists in the past have
been making speeches at meetings,
which can easily be broken up and the
speakers arrested; or circulating small
quantities of printed matter which are
readily confiscated and are ineffective
at best.

But suppose that in India, for exam-
ple, those interested in revolutionary
activity were to buy a small portable
broadcasting outfit mounted on a truck,
and ten or fifteen receiving sets with
loudspeakers. It would then be possible
to hold simultaneous meetings in a
number of villages. Patriots could as-
semble in some out-of-the-way corner
and hear inflammatory speeches in their
own language, broadcast from the port-
able transmitting station concealed per-
haps in the wilderness somewhere near
by. The police might be able to break
in occasionally and confiscate one of the
receiving sets; but the attempt to find
the chief conspirators and their broad-
casting equipment would be like hunting
for one fish in an ocean. In fact, the
broadcasting might be done from across
the border of a neighboring state, where
pursuit and capture would be delayed or
made impossible by legal complications.
Radio could undoubtedly increase a
hundredfold the power of the political
agitator even in a country like India or
China. The potentialities are even great-
er in more advanced localities where pri-
vate radio sets are numerous.

The governments of several nations
have begun to display apprehension
about these possibilities. In Japan, no
station is allowed to broadcast except
under direct government control; and no
one 1s allowed to possess a receiving set
unless he has obtained a special license.
Until a few months ago each set had to
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AN ADVANCE SCOUT IN THE ARMY OF INTERNATIONAL AMITY
Vears before broadcasting became known lo the public, radio amaleurs had been communi-

caling with each other in nearly all civilized countries.

This station in New York (2ABT

and 2AYZ) has been in touch with amatenrs in England, France, Germany, Spain, Italy,
Holland, Belgium, Australia, New Zealand, South Africa and the Orient—as the veri-
fication cards alles!.

be tuned to one wavelength, to receive
s me one Japanese station and was then
sealed; and grave penalties were threat-
ened for tampering with one’s set in order
to bootleg illicit messages. In several
European countries broadcasting is
either entirely forbidden or severely re-
stricted and controlled by the govern-
ment. In India no one can import a re-
ceiving set without filling out an elab-
orate form explaining just why he wants
it. Heavy penalties are invoked for
building a set of your own without noti-
fying the authorities.

VI

ANOTHER question of an even deeper
character is of course involved here.
Who owns the air? There is a doctrine in

maritime commerce of “the freedom of
the seas.”” May we expect a similar doc-
trine of “the freedom of the ether?”
Or will each country seek to control all
messages originating, or received, in its
own territory?

Such a policy, of course, would be
enormously difficult to maintain, when
we have such a situation as that in
Europe, where messages broadcast from
any one of a dozen countries may be
heard in each of the others. This problem
will steadily grow more difficult, as the
normal range of the ordinary station and
receiving set are increased.

I have no desire to pose as a prophet;
but I think it altogether probable that
the first development we shall see will
be a series of mutual defensive treaties
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arranged by existing governments on
their own behalf. Under them each
country will guarantee not to permit
anything to be broadcast from a station
within its borders which is inimical to
the interests of the other governments.
There is a precedent for such action in
existing treaties to prevent the smug-
gling of arms to revolutionists. There is
also a precedent in the terms of the
International Telegraph Convention
signed at Leningrad (née Petrograd, née
St. Petersburg) in 1875. Article I of this
convention grandly says that ‘‘the high
contracting parties recognize the right of
all persons to correspond by means of
the wireless telegraph.” But Article VII
hastily adds that the powers “‘reserve
to themselves the right of stopping the
transmission of any private telegram
which may appear dangerous to the
security of the state, or which may be
contrary to the laws of the country, to
public order or decency.”

There is no doubt that most of the
existing powers have the will to suppress
broadcasting by revolutionaries (unless,
of course, it be directed against an un-
friendly government). The only question
is whether they will be able to do so.
Already it is feasible to put on the air
“scrambled broadcasting,” unintelligible
to everyone not possessing a certain
special receiving set.

Suppose, for instance, that Soviet
Russia were to begin broadcasting com-
munist propaganda in this way for the
benefit of receiving sets secretly owned
in Western European countries. What
could the latter do about it?

VII

ConTroL of international radio tele-
graphs is a fertile field for creating dis-
putes among the nations. One of the
grievances of the Chinese nationalists is
that China has no radio telegraph sta-
tion of her own. Everything sent out of
that country is transmitted by foreign-
owned radio or cable companies which,
to put the matter conservatively, are
always able, whether they do so or not,
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to exert a censorship in favor of the in-
terests of their own government and
against those of China. Not dissimilar
conditions exist elsewhere. Viewing the
world as a whole, long-distance radio
telegraphy is at present almost a British
monopoly. The entire British Empire is
linked up by a series of high-power
stations. Messages from London are re-
layed to Abou Zabal (Cairo), then to
Poona (Bombay), to Singapore and to
Port Darwin and Perth, Australia. A
branch station at Bagdad picks up Cairo,
as does one at Nairobi which in turn,
with one relay, gets Cape Town, South
Africa. Singapore reaches Hongkong.

France, like Great Britain, has real-
ized the importance of maintain‘ng radio
communication throughout her far-flung
empire. She has a series of stations which
pick up such remote localit'es as Indo-
China and Franch Guiana. Both Britain
and France justify these extensive radio
telegraphic systems by the plea that
they are a useful adjunct to fore'gn
trade. There is no doubt, however, that
the monopolistic or semi-monopolistic
conditions existing in various parts of
the world are a disturbing element in
the harmony of the nations and a serious
menace in time of war.

VIII

For the last two centuries, the
world for all practical purposes has been
shrinking in size through improvements
in the technique of transportation and
communication. Radio is accelerating
that process more than anything else
has done in all history and the smaller
the world gets, the more will sheer grim
necessity demand that people shall learn
how to get along with one another
without resorting to large-scale violence
in order to settle their differences.

The realization of this fact is cer-
tainly one of the most potent forces
for peace in existence. And the radio
gives an unequalled opportunity, which
will inevitably be utilized to a large
extent, for spreading this truth among
the people of every land.
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THE CO-AUTHORS IN THE LABORATORY
Since 1916 Mr. II. W. Nichols (at the left) has been in charge of the research in radio
communicalion of the Bell Telephone Laboratories; Mr. J. C. Schelleng has been engaged
tn similar activities since 1918. These lwo physicists have been the first (o work oul the
remarkable effect of the earth’s magnetic field on radio waves.

How Earth Magnetism
Affects Radio Waves

We live on a great magnet. With its north pole located in northeastern
Canada and its south pole on the Antarctic Continent, our earth is surrounded
by a continual magnetic field, quite like the field around an ordinary bar
magnet. In former theories of radio transmission this earth magnetism has
been ignored. In this important article the authors show that magnetic effects
on the air ions probably have a very significant rdle in long-distance radio.
You will be hearing much, this year, of the ideas of polarized waves and
magnetic twists, which are here described.

By H. W. NICHOLS and'J. C. SCHELLENG

VERY radio amateur is awarc of the
great range which is sometimes ob-
tained by the use of short waves.
Not many years ago it was thought
that short-wave transmission must mean

the same thing as short distance trans-
mission since all the experience gained
with wavelengths greater than the few
hundred meters indicated the general
rule that the optimum distance of trans-
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mission 1s roughly proportional to the
wavclength. In fact within this range
of frequency, the practical rule was
evolved which said that it was unreason-
able to expect reliable transmission over
distances greater than 500 wavelengths.

Now we know that with short wave-
lengths, satisfactory transmission is often
obtained over many thousands of wave-
lengths with extremely low power.

These observations have usually been
qualitative, however, and it is unsafe at
present to conjecture to what extent
this favorable result is due to superior
transmission, and to what extent due to
a lower level of atmospheric interference.
However, it is not to be questioned that
there is a great deal in transmission with
short waves which was wholly unex-
pected a few ycars ago.

In passing through the wavelength
range we find at low frequencies that the
attenuation is small; that is, the signal
travels with comparatively little loss.
At higher frequencies, in spite of the
fact that greater radiation efficiency is
obtained from the transmitting antenna,
the signal is damped out before it has
gone as far as the long wave.

It is common expericnce that long
distance transmission within the fre-

VERTICAL POLARIZATION

The water wave set up by the up-and-down molion

of the stick is an example of a vertical polarized

wave. The particles of water vibrate up and down
as the wave passes them.
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quency band allotted to broadcasting is
unrcliable. Between two points sepa-
rated by a great distance, it is often found
that a one hundred meter wave is re-
ceived far better than the wave within
the broadcast range. The turning point
1s hard to determine, hut it seems to be
approximately at 250 meters or thcre-
about. Furthermore, within this range,
fading 1s found to be most annoying.
One is inclined to say that there may be
some selective phenomenon taking place
in the upper atmosphere which discrim-
inates against this range of wavelengths,
and makes it the worst one for long dis-
tance transmission.

It thereforc becomes a matter of im-
portance to sce if we are able to find some
mechanism  which is able to produce
these effects at this frequency.

It is generally believed, except per-
haps in Germany, that the upper atmos-
phere contains ions (that is, electrified
particles) in sufficient quantities to have
an important and usually beneficial
cffect on the transmission of electric
waves.

These ions are of course very small.
They may consist of several molecules
with a small charge. This is the tvpe of
ion found near the surface of the earth.
At higher altitudes, the number of
molecules clustering together apparently
decreases, so that at great heights an ion
may have an average mass no grcater
than that of a single molecule. In fact
there are reasons to believe that there is
also an appreciable number of “free”
(detached) clectrons. Everyone nowa-
days is more or less familiar with the fact
that electricity itself is atomic, and that
the atom of negative clectricity is called
the clectron. It is the flight of clectrons
through the vacuum which constitutes
the plate current in a receiving tube.
This particle is very minute, having a
mass approximately 1/2000 as great as
that of the hydrogen atom

In 1912, Eccles, an English scientist,
developed the theory of ionic refraction
Since that time others, for example, Sir
Joseph Larmor, have made contributions
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along the same line. The purpose of this
theory was to show how an electro-
inagnetic wave traveling through a
medium which contains free ions will
have a velocity which is different from
the velocity of the waves in vacuo. The
theory of propagation of radio waves is
identically the same as the. theory of
light, and exactly the same methods are
used.

We are all familiar with the action of
the lens which causes light incident
upon it to be bent out of its original
path. This i1s due to the fact that the
velocity of light in passing through the
glass is less than the velocity of light in
a vacuum. This difference is explained
in the electromagnetic theory of light
by the fact that the glass itself is elec-
trical in nature, the atoms being made
up of positive and negative electricity.
When the light wave passes through the
glass, the electric field of the wave causes
the electric particles to move, and this
motion of the electricity constitutes a
current which produces a reaction on
the wave itself. In this way, the wave
is made to travel more slowly than it
did before entering the glass, so that the
direction of the wave is changed if
different parts of it travel through
different thicknesses of glass.

Much the same thing happens when
the light passes through a medium con-
taining free ions. In this case, however,
the fact that the ions are free whereas
in the case of the glass they are bound
by ‘‘elastic” forces which are usually
very strong, leads to the opposite effect,
namely, that the velocity of the wave is
greater than the velocity in vacuum.
(The velocity referred to above 1s known
as the ‘‘phase velocity’ and it is differ-
ent from the speed with which light
advances into a previously undisturbed
medium. The latter velocity is never
greater than the velocity in vacuum,
even though this is true of the phase
velocity.)

On this theory, therefore, we may re-
gard the atmosphere as having the same
effect on the radio wave that a glass

From a drawing by Arthur Merrick

HORIZONTAL POLARIZATION

The stick is attached lo the rubber sheel through
which it projects. As the stick is twisted a vibra-
tion wave is sel up in the rubber. Il is a horizon-
tally polarized wave; thal is, lhe particles of the
rubber vibrale back and forth along the circumfer-
ences of horizontal circles as the wave passes them.

prism has on light. At higher altitudes,
the number of ions in unit volume is
supposed to be greater than at low alti-
tudes, hence a wave will travel faster
at the higher elevations than at the
lower. This therefore gives a good
picture of a way in which a radio wave
can bend around the earth. The atten-
uation of the signal is in part explained
by the fact that the moving ions collide
with air molecules and hence lose some
of the energy which originally came from
the wave.

It may be seen that there is nothing
in this theory which explains the experi-
mentally observed selective effect dis-
cussed above, We will now show how
such an effect can be produced as a
result of the fact that free electrons in
the atmosphere are traveling in the
magnetic field of the earth. Other ions
will effect transmission but will produce
no selective effect in the radio range.

Itisafact that when an electron moves
in a direction perpendicular to a mag-
netic field, a force is exerted on the
electron perpendicular to the direction
of its motion and to the direction of the
magnetic field, This is one of the fun-
damental laws of electricity and numer-

S
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ous familiar examples of it might be
mentioned. For instance, 1t 1is the
principle underlying the operation of
the electric motor. The purpose of the
field coils of the direct current motor is
merely to set up a magnetic field. The
armature coils are merely paths through
which electrons travel in a direction
perpendicular to the magnetic field.
Hence, according to the law just stated,
a force will be cxerted on these electrons
perpendicular to the magnetic field and
to the wires of the armature. Since the
electrons cannot be drawn out of the
wire, this force is communicated to the
wire itself and causes the armature to
revolve.

I]

From a photograph made for POPULAR RaDIO
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Consider now what happens to an
electron when it moves unimpeded in
a direction perpendicular to the magnetic
field. Since a force is exerted on the
electron perpendicular to both its motion
and the magnetic field, it will move in a
circle (see Figure on page 313) and the di-
rection of motion will always be the samme
with respect to the magnetic field. If the
magnetic field 1s called H, the charge ot
the electron e and its wvelocity v, the
force I' is numerically equal to I e v in

C
which ¢ is the velocity of light and is
equal to 3 x 10" cm per second. But
v = 27fr in which v 1s the radius of
the circle and f is the revolutions per

OTHER ETHER WAVES ARE ALTERED BY MEDIUM

Nof only are radio waves affected by the ions and electrons in air, but the much shorter ether
waves of light are altered by media through which they pass. This piclure, made in the Pease
Laboratories of New York Cily, shows a polariscope—an tnstrument which measures the
amount of sugar in a solution by the effect of the sugar atoms on the rays of polarized light.
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A CENTER FOR SHORT WAVE EXPERIMENTS
This anteuna svstem, in use at the experimental station of KDKA, at Pittsburgh, represents

one of the antenna tvpes now used for short-wave transmission.

The growing mass of dala

on short waves ts proving significant for the new theories of radio wave propagation, including
the air-ton and magnetic hypotheses outlined in this article.

second of the electron. Therefore the
force is 2=Herf. It is proved in me-

chanics that if m is the mass of a particle,
the radial force which is necessary in
order to make it travel in the circular
path equals 47 mrf’. Equating the
two expressions for the force, we find
that f = He. This result 1s interest-
2mem

ing for it shows that the number of
revolutions which the electron makes per
sccond depends only upon the strength
of the magnetic field.

The earth’s magnetic field differs at
different parts of the earth and the
average is probably somewhat lower

than 0.5 gauss: = 5.3 x 1017
Therefore the electron makes 1.4 x 10°
revolutions per second.

An interesting point about this calcu-
lation is that the rate of rotation of the
electron lies within the range of radio
frequency, this frequency corresponding
toa wavelength of 214 meters. Since,
as stated, the average value of H 1s
somewhat less than 0.5, the critical
wavelength will be somewhat greater
than 214 meters.

Suppose now that a radio wave whose
frequency is 1,400,000 cvcles per second
passes over the electron and that the
latter is free to move without much in-
terference by the molecules of the atmos-
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phere. We have just seen that it is easy
for the electron to rotate in one direction
about the magnetic field at a rate equal
to 1,400,000 revolutions per second. As
onc would guess, the electron acts in
many ways like a circuit which is tuned
to this frequencv. An electric wave
passing through the medium containing
clectrons will cause them to vibrate and
when the frequency of the wave is equal
to this critical Irequency, the velocity
of the electron may become very great.
Obviously, this motion will have a pro-
nounced effect on the wave itself and in
what follows we will briefly describe
some of these effects.*

When the wave travels paralle! to the
magnetic field, it is in general split into
two parts. These two conmponents travel
with different velocities, and for fre-
quencies lower than the critical fre-
quency, they are usually refracted in
opposite directions. Electrical engineers
are accustomed to think of a simple alter-
nating field as made up of two oppo-
sitely rotating fields and the same idea
can be used in the case of a radio wave.
These rotating fields tend to malke the
electron revolve in opposite directions.
But since the latter rotates more casily

* This theory is developed mathematically in the Rell
Svsiem Techuical Jonrnal, April '925. "Propagation of
Electric Waves Over the Earth.” by tae present writers.
In 1920 Eccles pointed out that the magnetic field may
produce errors in direction finding but made no mention
of a selective effect.  Appleton independently found the
selective effect but calculated that it would occur at 580
meters. later at 350 meters. He has suggasted that the
term “magneto-ionic” be applied to this theory.
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in one direction than the other, it is
natural to expect different transmission
phenomena for the two components of
the wave. For high frequencies, these
two components travel with the same
velocity. Near the critical frequency,
the velocity of the first component
changes rapidly with frequency and
the wave is strongly absorbed. At a
frequency somewhat higher than the
critical value, the raysare in general hent
in the same direction. One would expect
that when the velocity of the ray
changes greatly for a small change in
frequency, fading would be pronounced.

A few vears ago, the Bureau of Stand-
ards in co-operation with the American
Radio Relay League made a study of
fading, the results of which are given in
Scientific Papers of the Bureau of Stand-
ards, No. 476, by Dellinger, Whittemore
and Kruse. One of their tentative con-
clusions is interesting in this connection.

“Observations to date indicate that fading is
greatest for waves within a certain range of wave-
lengths and is less for either longer or shorter
waves. Fading is more pronounced at wave-
lengths in the neighborhood of 250 meters than
at longer wavelengths. “Transmission experi-
ments using 100-meter waves indicate less severe
fading than on 250 meters."”

There are two causes for the hending
of the ravs—variation from point to
point of the medium in the ionic density
and variations in magnetic field. The
fermier is probably by far the more im-
portant cause.
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HOW THE KIND OF ANTENNA CONTROLS WAVE POLARIZATION
A vertical-rod antenna, illustrated at the left, sends out waves which are mostly polarized

vertically.

On the other hand, a wire loop, placed parallel to the earth’s surfuce, sends out

a wave polarized in the plane of the loop. This gives a horizontally polarised wave, as is
tlustrated at the right.
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HOW ELECTRONS MOVE IN A MAGNETIC FIELD
When an electron moves freely in a direction perpendicular to ¢ magnetic field, it will not

travel in q straight line but in a circle.

If an electric wave passes it the electron will have

a forced elliptical motion added to the molion produced. II indicales the direction of the

earth’'s magnetic field.

It is the reaclion of these moving electrons on the ware tiself that

is responsible for most of the magnetic effects on the direction and intensily of the ware.

Fading on the other hand must be
explained by changes in the properties of
the medium with time. Again, large
time changes of ionic density are more
likely than time changes in magnetic
field.

Another result of the presence of the
magnetic field is that it causes the direc-
tion of the electric field of a wave travel-
ing parallel to the magnetiz field of the
earth to be rotated and this may be a
further cause of bad reception since a
vertical recelving antenna is affected
by a wave only if it is polarized with its
electric field perpendicular to the earth.
This rotation may als> cause errors in
the apparent direction of a received
signal.

When the wave travels perpendi~u-
larly to the magnetic field, it is again
split up into two components. One
of these is strongly affected near the
critical frequency. The other one is

not affected by the magnetic field in
any way.

Again, in this case, the two rays
travel with different velocities and are
bent in different directions. Under some
circumstances, it is pessible for a ray
to follow the bend of the earth even
though the number of ions is decreasing
with height, a statement which applies
also to the case of propagation along
the magnetic field. It may be men-
tioned here that the fact that the mag-
netic field in general breaks the wave
into two components which travel along
different paths leads to the expectation
that they mayv arrive at the receiving
station in different phase and hence
destructively interfere with one another,
Any small variations in the velocity of
propagation along the path of one of
these will thus tend to produce fading
and this is most likely to occur near the
critical frequency.
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Another conclusion to be drawn from
this theory is that for low frequencies,
the magnetic field prevents the electron
from moving in as large an orbit as it
otherwise would describe. This re-
sults in smaller absorption of energy,
hence the presence of the magnetic
ficld in the ionized medium may greatly
reduce the attenuation under such cir-
cumstances, resulting in a greater range
than would be found otherwise.

Even when the magnetic field is taken
into account, it produces no effect if it
is parallel to the electric field of the
wave. Itisshown in the paper cited that
strong absorption is produced at long
wavelengths by a small number of
electrons per cubic centimeter in the
case of such a wave. Such an effect
might explain the observation made by
Round, Eckersley, Tremellen and Lun-
non that transmission across the North
and South Poles is difficult or impossible.
The observations were made at low
frequencies. In these regions the mag-
netic field is vertical and hence parallel
to the normal direction of the electric
field of the wave. This phenomenon
should be considered with reference to
the magnetic rather than the geographic
poles but the difference is probably not
sufficient to judge between them in the
case of the evidence now at hand.

That the magnetic field is of impor-
tance in radio transmission is possibly
indicated by the observed fact that
during magnetic storms (times of un-
usual variations in magnetic field) radio
transmission is abnormal.* However,
on account of the small magnitude of
these variations in magnetic field it
seems more likely that the magnetic and
radio phenomena are both results of
some other phenomenon (e. g., abnormal
ionization due to sun spots) rather than
that the first is the cause of the second.

A computation was made of the ab-
sorption for the case in which the
magnetic field is zero, or negligible

* Transatlantic Radio Telephone Transmission, by
Messrs. Espenschied, Anderson and Bailey: paper pre-
sented May 6, 1925, Institute of Radio Engineers.

because the wavelength is very short.
It was found that at that height where
the average number of collisions per
second made by an clectron equals 27
times the frequency of the radio wave;
at that altitude there is a maximum of
energy absorption per electron. For a
given radio frequency there is, there-
fore, a more or less definite altitude at
which this maximum absorption occurs,
the altitude being less the higher the
frequency because the air is more dense
and the collisions more numerous at
low altitudes.

Now it has been supposed that ioni-
zation increases with height. Might
not some new type of phenomenon be
encountered when this altitude of maxi-
mum absorption per ion becomes so low
that even in day time the wave can pass
through it without appreciable loss and
be bent back to earth by the more
intensely ionized region above?

This would provide a mechanism
similar to a common conception of the
mode of night-time transmission on
longer waves, according to which the
wave glides along the inside of an ionized
sphere as in a “whispering gallery.” For
short-wave night-time transmission, the
reduced ionization after sundown might
make refraction impossible, thus spoiling
the transmission. This might be used
to explain the apparently improved day-
light transmission on wavelengths of the
order of 20 meters or so.

In passing from long to short waves,
transmission at first becomes more
difficult for reasons explained by Watson
and others. It seems to be most un-
reliable near 250 meters due to a selec-
tive effect resulting from the presence
of electrons in the earth’'s magnetic
field. At shorter wavelengths (for ex-
ample 100 meters) night-time trans-
mission over long distances is improved
due to the separation from the critical
frequency. At very short wavelengths
there is the possibility of improved day-
light transmission due to a condition
similar to that which favors longer-
wave night-time transmission.
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Handy Tools for Radio Fans: No. 7
il

—— v,

From a photograplh made for Portulak Rapio

THE ELECTRIC
SOLDERING IRON

An indispensable tool for wiring

HE radio fan's kit of tools and accessories should in-
clude, as one of 115 most necessary items, the electric sol
g dering iron. With it he can speed up set building and experi
. mental work on new receivers many times in advance of

3 what he could do with an ordinary iron,

-8 The electric iron, if it is a reliable one and properly de-
4 signed, will remain at just the right temperature for doing
| a good soldering job on the wiring without damaging the

s 7 iron or the parts to be soldered.

It eliminates the trouble fromn faulty joints and large un-
wholesome-looking gobs of solder that the inexperienced
fan usually is bothered with when using the ordinary solder
ing iron.

With little practice the experimenier can make neat and
efficient joints of high conductivity with the modern electric
soldering iron.

The preceding suggestions in this series were SIDE-CUTTING
PLIERS, SCREW-DRIVERS, THE HvYDrOMETER, THE BATTERY:
TESTING VOLTMETER, THE FILE. and THE JACKKNIFE.
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From a photograph made for PoruLar Rapio
The author of this series is one of America's foremost authorities on the theory and praclice

in radio.

conlained in this series of articles.

HOW TO IMPROVE

Broadcast Reception
VII: How to Reduce Interference

This series of tuning-circuit articles was prepared by one of the most experi-)
enced radio enginecrs in the world for the special benefit of the broadcast listener.
The preceding five articles of this series include: “The Effects That Occur in
the Transmitting Station,” August, 1924; “Helpful Hints on Tuning,”
Scptember, 1924; “Oscillations in the Recciver,” October, 1924, ‘‘Noises
That Come in With the Waves,”” January, 1925; ‘‘Cutting Down Spark
Interference,” February, 1925: “Increasing the Selecting Power of Your
Recciver,” Aprii, 1925,

By JOHN V. L. HOGAN

This picture shows him at work in his laboratory obtaining the information

ITH the approach of the winter

season of long distance broad-
cast reception the question of reducing
interference once more becomes promi-
nent, for as a result of the large number
of stations that are running today the
biggest single problem of satisfactory
receiver operation is the attainment of
high selective power.

In the old days of radio, when rela-
tively few transmitters were in simul-
taneous operation and when amplifica-
tion was far from the present high state
of development. the question of “getting
distance’’ was mainly a matter of in-
creasing the sensitiveness of the receiver.

That is not the case today, for with
the average recciver in the average
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HOW TO REDUCE INTERFERENCE

location the probability is that we shall
hear too much transmission—not too
much desired transmission, but too many
unwanted and interfering signals.

In the preceding articles of this series
the several sources of disturbing noises
were analyzed, and a number of remedies
for them suggested. The most perni-
cious interfering sounds were classed as
the *“noises that come in with the
waves,” and among these we have
already given some attention to spark
or code signals.

It has been pointed out that although
very strong interference from spark
transmitters can hardly be excluded, it
can be minimized by increased selective-
ness of the receiver. Fortunately this
increase of discriminating power in a
radio receiver will not only aid in reduc-
ing code interference, but also will help
to reduce ‘“‘cross-talk’” or the simul-
taneous reception of signals from two or
more broadcasting transmitters.

A previous article (which appeared
in the April 1925 issue) explained how a
reduction of coupling between the an-
tenna system and the detector will aid
in getting rid of interference. Simple
loose-coupled circuits for crystal and
plain vacuum tube detectors were de-
scribed, and the operation of tuning
explained.
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Such receivers are typified by Figure 1,
which is like Figure 3 of the April article
except for a change in the antenna-to-
ground circuit. Here the primary vari-
able tuning condenser C, is connected
directly across the primary coil L, and
the antenna and ground are connected
respectively to the stator and the
rotor of the condenser.

Such an arrangement works well with
relatively small antennas, and permits
one to use identical coils for L; and L.
For the same wavelength the tuning
setting for C, will ordinarily be a little
lower on the scale than for C,, as the
capacity of the antenna is in effect
added to that of C, as indicated by the
dotted lines including C, at the left of
the figure. C, is intended to represent
the capacity of the antenna with respect
to the ground, by wkich approximate
amount the value of C; must be reduced
(as compared to C;) to bring the two
circuits into resonance if the coils are
identical.

It is not hard to see that if this circuit
arrangement is used with a fairly large
antenna it will not be possible to tune
the primary circuit to the higher fre-
quencies corresponding to the shorter
wavelengths. This is because even with
C, set at zero the capacity of the antenna
system will remain effectively in circuit,

c
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A SIMPLE CIRCUIT FOR SHORT ANTENNAS

FiGure 1:

This one-tube receiver employs inductive coupling and permits of the use of

two similar coils for L1 and L2. By loosening the coupling between the two coils shown
at K sharper tuning may be oblained.
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and, in conjunction with the coil L,, will
make the circuit resonate to a moder-
ately low frequency.

There arc two ways to avoid this diffi-
culty and thus to kecp the two circuits
more or less in step

One method is to reducc the size of
the primary coil L.

The other plan, which is for most pur-
poses the better one, 1s to insert a small
fixed condenser (of about 0.0002 micro-
farad capacity) directly in serics with
the aerial as shown in Figure 2. Under
thesc conditions the cffective capacity
of the antenna-ground system can never
become large enough to interfere very
soriously with the adjustment of C,
since it is limited by the small series
condenser.

In building a receiver of this type
there is considerable latitude for choice
of sizes of coils and condensers. For the
broadcast waves from 1,500 to 500 kilo-
cycles (200 to 600 meters) the two coils
may each be of 60 turns of about No.
22 DSC wire wound on a 3 or 34
inch tube, and the condensers C, and
C: may each be of 0.0005 microfarad
maximum capacity. If smaller conden-
sers are used the coils must be larger to
cover the same range of waves, and it
would also be advisable to reduce the

capacity of the series antenna condenser
shown in Figure 2,

If you have bheen using direct con-
nccted antenna systems, with only a
single coil and condenser for tuning,
you may expect a great improvement
when you change over to the arrange-
nient of Figure 1 or Figure 2, for the
looscly coupled two-coil system may be
made so selective that the tuning ad-
justment becomes rather difficult. In
fact, this requirement of somewhat
skilful manipulation is perhaps the
rcason that separately tuned antenna
systems (with their characteristic in-
creased selectivity) have not bcen com-
monly used in radio broadcast reception.

The best way to learn how to handle
any of these double-tuned receivers is
to follow the procedure outlined in the
April article, ¢. e, to begin with the
coils L; and L, close together and make
a list of the best tuning settings of con-
densers C, and C; for a number of
stations. Then you may separate the
coils about an inch and make a new but
similar list; the tuning points will
usually come a little lower on each con-
denser scale (for the same stations)
when the coils are moved apart, but the
first list of settings will aid you in finding
the values for the looser coupling. In
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THE USE OF A FIXED SERIES CONDENSER IN THE ANTENNA

FIGURE 2: To eliminate as much as possible the effect of varying antenna capacilies on
the tuning of the condensers C1 and C2, a small fixed condenser of about 00025 mfd. may
be tnserted tn the antenna circuil,
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A VARIOMETER TUNED ANTENNA CIRCUIT

FIGURE 3:

This system gives very efficient operation for tuning wavelengths that are longer

than the natural period of the antenna circuil itself.

'the same way, lists may be made for
several additional coupling separations—
say two, three and four inches. The
greater the distance the two coils are
separated, . e., the looser or weaker the
magnetic coupling between them, the
sharper will be the tuning of the receiver.

This plan of using the tuned antenna
system with well spaced primary and
secondary coils is one of the most effec-
tive ways of reducing strong interference
from powerful nearby spark or broad-
casting stations. It docs not increase
the strength of signals produced by the
desired station, as compared to the in-
tensity that could be had with the same
receiving antenna when connected di-
rectly to the vacuum tube circuit. In
fact, for the looser couplings and greater
selectivity 1t will often reduce the
strength of signals. But the important
point is that the arrangement cuts down
the intensity of interference snore than
that of the signals you desire to hear,
and consequently makes reception easier
and better.

Having once minimized the inter-
ference, you can strengthen the desired
signals to the greatest practicable
amount by adding amplification (as will
be shown in a later article) and thus
obtain a substantial net gain.

There are a number of variations of
the coupled double tuned receiver, all
of which give practically equivalent re-

sults. Iach arrangement has its special
advantages for particular conditions,
however, and the choice among them
rests mainly upon the relation between
the size of aerial used and the range of
wavelengths it is desired to receive.

The circuit of Figure 1 is particularly
adapted for small aerials; Figure 2
permits the same condenser arrange-
ment to be used with larger antennas.
The series tuning condenser shown in
the April article is generally more de-
sirable for the reception of high fre-
quency (short) waves with moderately
large aerials.

Figure 3 illustrates a third arrange-
ment, in which the antenna system is
tuned by a variometer L;, and coupling
to the secondary L, is provided by a
small coil Ly which may have only five
or ten turns. No antenna tuning con-
denser is used in this circuit, the adjust-
able element being the variometer; such
a system is very efficient for wave fre-
quencies below (7. e., wavelengths longer
than) the “‘natural’’ of the antenna.

For higher frequencies (shorter wave-
lengths) a series condenser C, of either
the fixed or the variable type may be
inserted, as illustrated in Figure 4.

In the coupled tuned antenna circuit
with tuned secondary, we have, then, a
powerful weapon against local inter-
ference. Many times it has been found
not only possible but easy to eliminate
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interference from a powerful nearby
broadcaster that, with a single-tuned-
circuit receiver, produced a constant
and bothersome ‘“background” when
listening to other stations—simply by
adding the tuning condenser and coil
in the antenna circuit. True, this ar-
rangement adds one dial that has to be
adjusted, in tuming; but the improve-
ment in results is almost alwayvs well
worth the cffort.

IFortunately, however, the henefits of
this double circuit tuning can be had
without adding to the number of tuning
controls. By following the plan that I
described some years ago,* in connce-
tion with a single control receiver for
ship-and-shore radio telegraph service,
we may tune both the primary and the
secondary circuits simultancously by
nmeans of onc common tuning clement
such as a tandem condenser or double
variometer.

Let us first seec how this problem may
be solved for use with relatively large
aerials, since while the strongest signals
can thus be had there is also the greatest
necd for sharper tuning. The series-
condenser circuit is usually the best
when Dbroadcasting waves are to be re-
cetved Dby means of large antennas.
Such a circuit 1s shown in Figure §,

*U. 8. Patent 1,014,002,
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where, if we are to use single-control,
the several tuning coils and condensers
must be matched together. Suppose
coils L; and L. are identical, each being
made by winding 100 turns of Number
22 DSC wire on a four-inch tube, and
that the two condensers C, and C, are
alike in design and both of 0.0005 micro-
farad maximum. The primary circuit
includes C;, L,, and the effective capac-
ity of the antenna system which is
represented in Figure 5 by the dotted
condenser C,. These three elements
are in scrics, and the whole primary
circuit comprising them may be tuned
through a range of frequencies by vary-
ing C,.

If we are to make our secondary
tuned circuit match the primary, which
is important for single control, we will
need to have in it two condensers in
serics. One of these is C; and the other
Cs. Now, by setting C; at a value
equal to the capacity of C, (representing
the antenna-to-ground effect), the two
circuits may be made to match or equal-
ize and thercafter any equal changes in
C, and C, will produce equal tuning
effects in both primary and secondary.
Thus, so long as the settings of C; and
C; arc alike the two circuits will remain
m tune.

Since C; and C,, under these condi-
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ADDING A SERIES CONDENSER '(l:? THE VARTOMETER TUNED ANTENNA
RCUIT

FiGURE 4:

This diagram shows how to enable efficient reception of short wavelengths than

allowed by the circuit in Figure 3. A small fived or variable condenser is here inserted in
series with the variometer.
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TANDEM TUNING OF TWO CIRCUITS AT THE SAME TIME

FIGURE 5:

circuils by means of two condensers, C1 and C2.

This diagram shows the connections for tuning the antenna and the secondary

These two condensers may be mounted

on the same shaft or they may be a double-unit condenser with both rolors connected logether.
This effect would be suitable in this circuit as all it would do would be to connect another

ground on lo the condenser, (2.

After tuning in a station with this kind of a tuning unit,

the best results will be obtained by adjusting condenser 3 to compensale for the anfenna
capacity shown at Ca, after which this adjustment may be left set and all Sfurther tuning being
done by turning the knob that controls CI and C2 simultaneously.

tions, are moved practically in unison,
they may be replaced by a tandem or
double condenser having a single shaft
and dial for operating both. If the
tandem condenser has the rotors clec-
trically connected together, as is the
case usually, no harm will result; the
effect is that of connecting the second-
ary circuit (as well as the primary) to
ground, as indicated by the dotted
earth G, in Figure §.

To set up and use this circuit you do
not need to know in advance what the
capacity of your antenna may be. By
using matched coils and a well-equalized
tandem condenser you eliminate all
uncompensated elements except the con-
denser Cs. If as your first operation
you pick up a broadcasting station by
careful adjustment of hoth the tandem
condenser (C;, C;) and the series con-
denser C;, you will quickly and prac-
tically automatically find a setting for
C; at which signals are loudest and
which thereafter needs not be changed.
If you make this preliminarv adjust-

ment with L, and L. fairly well separated,
and if your various circuit elements are
properly bzlanced, you can thereafter
tune with the one knob of the tandem
condenser.

If the coils and condensers or the
other circuit elements are not equalized,
their variations may tend to prevent
the simultancous attainment of exactly
the best conditions in both circuits.
This may be compensated for by using
C; as a supplementary “vernier.”

Figure 1 indicates the tuned secondary
circuit connected directly to a vacuum
tube detector with telephone receivers
in its plate circuit. The same connec-
tions may be used with any of the tuned
circuit arrangements shown.

In the next article I will describe the
single control applied to the small-
antenna circuit such as that of Figure 1,
and will take up the use of these coupled
tuned antenna systems for increasing
the selectivity of simple regenerative
scts and of radio frequency amplifier
réceivers.
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Jhe MEN WHO
10th Installment

One of
the Developers

of the
Superheterodvne Idea

H W. Houcek worked twith Major FEdwin
o I cArmstrong during the war, and was
one of the men responsible for the develop-
ment of the imporiant superheterodyne ideu.
In more recent years he has attvacted attention
by his invention and development of the method
of using the second harmonic for amplification
according to the superheterodyne principle.

The Father
of the
Reflex
Circuit

\ miay H, Priess might be called the

“father of the reflex circuit.” Reaching
an carly decision that this circuit offered great
possibilitics for high-quality reception on the
broadcast wavelengths, as well as by iis fa-
miliar economy of tubes, Mr. Priess has stuck
consistently o its development, being respon-
sthle for the design of several popuiar types
of receiver.

The
Inventor
of the
Magnetron

HE application of magnetic forces fo the
control of the clectron stream in vacutm
tubes is the subject with which the name of
Dr. A, W. Hull is especially connected. He
is the inventor of the maguetran, an electran
tube in which the alternating magnetic field of
the flament is wmade fo control the clectron
stream. These magnetrons arc used as low-
frequency oscillators and as profective devices
against surge currcnts induced by lightning
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The Creator
of the High-
Speed Finch
Relay

P.u-.s»,.\".-v-,-_' nse of radio for the rapid
distribution  of ncws and  sinplar  tele-
graphic dispatches owes wech to the genius
of William G 1. Finch. [le is the inventor
of the sensitive, high-speed relay wsed in such
devices and which bears his name. Mauny other
devices used in modern radio and telegraph
printers have also been worked out by I

A Pioneer
Maker of
High-grade
Condensers

\Vn. 1aMm DUBILIER swas a ploncer in the
wmanufacture of high-grade condenscrs
for rad.o use. Transmitting condensers of his
design seere used by many of the carly amna-
teurs, s name is well-bnotwen to present-day
broadcast cnthusiasts through the small fxved
condensers now so widely used, a ficld of
mannfacture which he has made  particularly
his own

A Foremost
Expert on
Vacuum
Tubes

O\'h of the American physicists whose svork
las been of yreat importance to radio
ts Dr. Saul Dushinan. of the Research Labora-
torics of the General lectric Company. Dr.
Dushman is knotwn especially for Itis swork on
the properties of very lhigh cacnua and on how
teo obtain these extreme deyrces of cvacuation,
This wwork has been of ntility iu the design and
manufaciure of radio vacm tubes.,

General Electric
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THE SINGLE LAYER SOLENOIDC(I)SILTHE IDEAL RADIO-FREQUENCY

FiGure 1: This type of coil has been shown to have the highest efficiency (together
with the one shown in Figure 2) of any of the coils in the following illustrations.

WHAT MAKES A

[Low-loss Coil?

Radio fans and experimenters usually connect the term “low-loss” coil in
their minds with some sort of a multi-layer coil which contains no dielectric

supporting material.

Some interesting facts that prove that this is not

the case are contained in this short article by—-

CHARLES T. BURKE

HE elusive ohms have been ail but
driven out of condensers—although
a few still lurk here and there.

Now the attention of designers and
manufacturers is being concentrated on
the task of driving out the ohms that
reside in the coils.

It would seem that some of the de-
signers are in league with the enemy, for
instead of driving out the ohms, they are
actually opening wide the gates and let-
ting a stream of the destroyers of effi-
ciency and sharp tuning pour through
their open-work windings.

It is the purpose of this article to
point out the places where the ohms

sneak in. and straighten out the corners
where they hide.

In judging a coil, it is not sufficient to
know only the number of ohms that
have found their way in and settled
down. We must also know the size of
the coil, as electrically large coils will
always have more ohms than small ones.

The electrical size of a coil, called its
inductance, is measured in henries. This
name is derived from Joseph Henry,
perhaps America’s greatest electrical
genius. The more henries a coil con-
tains the less serious is a given number
of ohms.

The wavelength or frequency, at
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which the coil is measured or used, is
also important. The resistance should
be measured at some f{requency within
the band used in broadcasting. The fig-
ure often given is the “power factor”
of the coll. This is the resistance
(ohms) / 6.28 X frequency (cycles) X
Inductance (henries). This figure is an
actual index of the behavior of the coil
in the circuit, and should be as low as
possible.

By considering the coil at one fre-
quency, for example one million cycles
(300 meters), we can reduce the num-
ber of factors that must be horne in
mind. The “figure of merit” for a coil
then becomes, ohms henries, or ohms per
henry. The oluins measured at one mil-
lion cvcles are here used.

Coils used at broadcast wavelengths
have much less than a henry inductance,
so that they are usually measured in
microhenries, just as condensers are
measured in microfarads.

A microhenry is one millionth of a
henry. For use with a .0005 m.f. con-
denser, a coil should have about 200
microhenries inductance.

Another umit, the millihenry is also
used. A millihenry is 1,000 microhen-
ries, that is, a 200 microhenry coil has
0.2 millihenries.

A COIL WITH CUT-AWAY INSULATOR

IFicure 3: .1 cut-away coil wound with multi-

strand wire that has been found to be almost

but not quite as efficient as the straight
solenoid tvpe.
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inductance manufactured by a well-known

concern: its efficiency is of the same high order
as that shown in the cotl in Figure 1.

Ohms come from several sources.
The resistance loss, properly speaking,
arises from the reluctance of the metal
in the wire to allow a current to pass.
It is comparable to the friction in an
automobile running on a hard level road.
There are other losses, however, that
have the same effect as resistance.
These are due to absorption of energy
in metal and dielectric near the coil.
These losses may be compared to the
energies wasted by an automobile run-
uing through sand. They depend on
frequency and on the shape of the coil,
as the wind resistance in an automo-
bile does on the lines of the car. They
have the same effect as the wire, or
friction resistance, that is, absorb power.
They are therefore lumped together with
the wire resistance and known as the
effective resistance. It is these “effective
ohms” we must consider.

The wire resistance is the largest con-
tributor to the total ohms of well-
designed coils. Tor this reason the most
obvious way of removing ohms is to
reduce the wire resistance. Any method
of coil construction which increases wire
resistance must be viewed with suspicion.
Wire resistance increases with the length
of the wire and decreases to a certain
point as the wire size is increased.

INDUCTANCE STANDARD
This type of coil is a standard
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A BASKET-WEAVE COIL

FiGURE 4: The losses in this form of cail are
considerably greater than in the coils shown
tn the three previous Ayures.

Perhaps the first question to he de-
cided in building a coil is the size of
wire to be used.

At first it would seem that the larger
the wire, the lower its resistance woulkdl
be. This is not the case, however. when
radio-frequency currents are involved.
This is because only a part of the area
of the wire is then used. The tendency
to crowd toward the outside of the wire
is more marked in the larger sizes of

wire. Currents are also set up in the
larger wires that swirl about inside the
wire, causing a loss and increasine the

effective resistance. Because of this, we
find the coil resistance will gradually de-
crease as the wire size grows larger,
until a certain point is reached, when
further increase in the wire size in-
creases the resistance. The size of wire
where minimum resistance is obtained
falls in the lower twenties for the broad-
cast wavelengths. Measurements show
that the hollow is not very sharply de-
fined, and wire as small as No. 26 may
be used. For sizes larger than No. 18
or No. 20 the resistance hegins to rise.

The spacing of the turns also affects
the distribution of current in the wire.
Near-by wires tend to still further re-
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duce the effective area. For this rea-
son double cotton or silk over cotton
insulation is advisable to provide spac-
ing.

The next question that must be settled
is the shape of coil.

The inductance is determined by the
requirements of the circuit in which the
coil is to be used. In order to keep the
wire resistance at a minimum, the coil
must be so shaped that the smallest
possible amount of wire shall be used.
The inductance per turn is proportional
to the area. so that the cross-section of
the coil should be such as will have the
greatest area for its circumference. This
shape is the circle.

The tength of the coil is also impor-
tant. The leakage in long coils reduces
the inductance and makes more turns
necessary. The resistance rises in the
shorter coils. Experiments show the
most desirable length to be about equal
to the coil diameter.

So far we have not considered the
effect of absorption in the material, or
of distributed capacity. The effect of
distributed capacity is to slightly reduce
the effective inductance. making more
turns and more ohms necessary to get

A BASKET-WEAVE COIL ON A FORM

FIGURE 5: This type of coil wcound on a wooden
corce with radial spokes was also found to be
less efficient in g tuning circuit,
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the required inductance. The effect of
distributed capacity has been greatly ex-
aggerated. In single-layer cylindrical
coils of the type described above, it is
almost entirely negligible,

Another source of loss is absorption
of energy by the form on which the coil
is wound, This loss has also been great-
ly overestimated. Absorption decreases
as the frequency is increased. At radio-
frequencies it can be made one of the
smallest sources of loss. The reduction
of absorption loss is one of the factors
that establishes the rule that coil length
should equal diameter. This same ques-
tion was raised in condenser design a2
gave rise to the metal end-plate craze.
Metal end-plates in condensers may in-
troduce as mmuch loss as they eliminate,
aml  hard-rubber end-plate condensers
are again rated high among “low loss”
cquipinent,

In coils also, care must be taken lest
in trying to climinate one loss we cause
a greater loss. A great number of coils
have appeared having various kinds of
criss-cross  windings that make them
self-supporting.  As the cross-section of
these cotls is not circular. more wire is
required to obtain the desired inductance
and loss is introduced in order to elimi-
nate other losses. The question is
whether or not there is a net gain.
Measurements have shown that when the
form (of hakelite) was removed from
a cylindrical coil designed along the lines
of the ideal cylindrical coil. a barely
measurable decrease in resistance was
found.

Bearing in mind that the resistance
increases in proportion to the length of
wire, it seems certain that the increase
of resistance when the self-supporting
coils are substituted will he more than
“barely measurable.” This proved to
be the case. Some of these coils had as
high as twice the resistance of the cylin-
drical coil.

Even if been well-

the coil has
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ANOTHER

Fieere 6: .1 special form of multi-layer coil,

in which the losses were found to be ex-

cessive as comparcd to the straight single-
layer solenoid type of winding.

SELF-SUPPORTING COIL

designed, losses having the same effect
as resistance may be introduced by metal
near the coil. Ilarge terminals should be
avoided. Coils mounted on the backs of
condensers should be spaced an inch or
so from the condenser. The practice of
mounting cotlensers inside of coils is
very bad.

To sum up: if you are seeking a coil
to give vour set its highest efficiency, a
dwelling place of “active vigorous hen-
rics” rather than a home for “infirm
ohms,” you will do well to select or
wind a coil to these specifications.

When building your coils keep these
points in mind:

1. Select cylindrical. single-layer coil, wound
on a moistureprocf form.

2. The length should be about equal to the
diameter., (This permits wide spacing on coils
for low wavelength, where it is important).

3. Use wire sizes from No. 18 to No, 28
(the nearer to No. 18 the better).

4. Use small terminals,

By following these rules, the coil re-
sistance may he reduced to less than 10
ohms for the broadcast range of fre-
quencies.



FiGure 1:  The “picture diagram” of the wavetrap
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THE REAR VIEW OF THE WAVETRAP
Ficure 2: This view shows the warvetrap just as it was constructed. [t clearly indicates

the relative position of instruments and should be studied in connection with the picture
diagram of Figure |.

Simple “How-to-Build” Articles for Beginners
No. 12

How to bwild an inductively-coupled wavetrap
By LAURENCE M. COCKADAY

Cost or Parts: Not more than $12.00

Here Are THE ITeEMs You WiLr NEED—

A—FKaras Orthometric variable condenser, C—composition panel, 7 inches by 10 inches
.0005 mfd.; in size:

B—General Radio antenna-coupling coil, [D—bascboard, 7 incnes by 834 inches;
277-1; 2—Eby binding posts.

HE twelfth unit to be deseribed in This unit has been especially designed
this series is an inductively-coupled to operate ahead of simple detector tun-
wavetrap that is tuned with a straight- ing units in which the tuning is not sharp
line-frequency variable condenser. cnough for given locations extremely
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close to broadcasting stations.

The unit will be found efficient when
used with any of the preceding tuners
described in this series, or with any other
type of receiver in which tuning is not
satisfactory.

This particular unit was built in the
PopuLAR Rap10 LABoRrRATORY for the
purpose of supplying the beginner and
the experimenter with details for an
efficient wavetrap that can be used in
connection with any crystal or vacuum-
tube receiver.

Take the list of parts (given at the
beginning of this article) to your radio
dealer and ask him to supply you with
them.

After you have obtained all of them
find a satisfactory table or workbench
on which to work, and lay out the parts
on the bascboard as shown in Figures 1
and 2, after first drilling the panel “C"’
as shown in detail in Figure 3.

POPULAR RADIO

The position for the holes should be
marked as shown in this latter diagram,
in which the centers for the holes are
given.

After drilling the panel, it should be
fastened to the baseboard with one-inch
nickel-plated screws, inserted through
the three holes in the panel into the edge
of the baseboard “D.” Flat-head screws
should be used and the holes in the panel
should be countersunk to make a neat
job.

You are now ready to wire the unit
and should have no difficulty if the pie-
ture diagram in Figure 1 is carefully
followed. All parts are here marked
with their designating letters which are
also used in the list of parts so that there
can be no possibility for mistake.

When the wiring has been completed
the unit may be set up slightly to the
left of your present apparatus, and con-
nected in series with the antenna lead-in

T
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THE PANEL DRILLING PLAN

FiGuURE 3:

This drawing gives the dimensions for the panel and also the exact spacing

for all the holes which must be drilled in the panel.
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THE PANEL ARRANGEMENT

FIGURE 4:

This picture shows the front view of the panel with the condenser mounted in

the center and one binding post al each end.

wire that goes to the set.

Connect the binding post numbered 1
in Figure ! to the antenna wire which
used to run to your set. Then connect
the binding post numbered 2 to the
antenna post on the receiver.

By adjusting the variablc condenser
“A" to a particular setting this unit will
tune out any interfering station that
gives you trouble, and vou mav leave

it “set” at this point while vou tune in
other and more distant stations that you
want to hear on your receiver.

When this unit is properly built and
properly connected, it will provide the
experimenter with a tuning element that
will help him eliminate much trouble
and inconvenience from interfering sig-
nals that are transmitted from powerful
nearby stations.

The Causes and Cures of
“Soured Sounds” in the Receiver

Tiie next article of the series by Panl (iodley
(the first of which starts on page 331 of this

1881 ¢ )

will tell about the distortion

that i3

caused by fmproper rectification by the de-

lector, improperly designed amplifier trans-

forniers and the overloading of the tubes. The

cures of these common troubles are simple—as
the aithor will point ont
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Barratt, Lowlon

“MONITORING” A PROGRANMI

During orchestral and vocal renditions there are sometimes spots of the program tha! are too

weak o broudcust or too powerfud for the modulating apparatus to handle satisfactorily. So

an operator listens in on the umplifving circuit and tries to reduce or bring up the voiume

50 that these two extreme limils are never overreached. This picture shows the modulation
conlrol apparatus in station 310, in Melbourne, Australia.

Secrets of the Studio

How science is solving some of the finer problems
in the broadcasting of music

By PAUL GODLEY

O the majority of fans radio means
music of one sort or another.

I believe that pleasant music is the
only kind of music that anvone really
cares to listen to. What a despicable
individual would he be who, during the
performance of a great artist, cast upon
the cars of those who listened some

fiendish spell to sour the harmony!
Many radio set builders, unknowingly
no doubt, do just this!

Have you ever looked into the funny
mirrors at the amusement park? If so,
you should be able to imagine what
music would sound like after reflection
from such a mirror.
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SECRETS OF THE STUDIO

Ninety-five percent of all radio lis-
teners hear funny ‘‘ear-pictures’”’ of
pianos, orchestras, quartets, and voices
every day. A great many of these lis-
teners have learned to know the differ-
ence for obvious reasons. Yet, given
the opportunity, anyone can select the
true picture from the cartoon. Even
the most unsophisticated ear may be
depended upon to turn away from the
radio music that now fills many hundreds
of thousands of homes when this same
music is reproduced there in its true
likeness. Very few persons would care
to give up their radio. But, so many
have shown keen interest in the business
of improving the quality of music and
speech to which they listen that it
seems worth while to review some of the
efforts being made to supply good radio
programs—some of the difficulties which
are encountered in doing this, and some
of the quite convenient methods recently
made available for tremendously in-
creasing the effectiveness of radio pro-
grams in the home.

The high tide of broadcast entertain-
ment during the season of 1924-25 was
reached when one of the largest of
America’'s musical instrument manu-
facturers put on a short series of radio
programs through a group of broad-
casting stations. Scattered over the
entire continent, east of the Rockies,
these stations were linked together by
super-perfect long-distance telephone
lines. This series of programs was so
well advertised—so much talked about—
that the reader has probably already
guessed ‘‘Victor—John McCormick.”

To the music lover the voices of Mc-
Cormick and the other artists were,
alone, enough to entrance. The fact
that this experiment might prove of
transcending importance to the future
of broadcasting passed unnoted by the
average listener. On the other hand,
there were a few listeners who were able
to visualize what was taking place in the
studio and actually hear with satisfac-
tion everything for which they listened.
The difference between the abilities of
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the few and those of the average is
wrapped up, entirely, in the character
of the receiving and reproducing equip-
ment used. It might as well be stated
right here that a large percentage of the
radio receiving equipment which has
been sold to the American public up to
this time fails miserably when it comes
to the reproduction of sweet music.

A considerable amount of progress has
been made in the art of producing the
proper effects before the microphone and
in getting these effects onto the air.

There are, of course, different classes
of broadcasting stations. Some are well
equipped and properly manned by
technical experts and are provided with
sufficient funds to insure that their work
is of the best. Many of the smaller
stations, while doing the best with what
they have, are unable through lack of
facilities to perform with the startling
effectiveness of that goodly number of
major stations which are now to be found
throughout the country.

The first difficulty encountered by the
engineer in the faithful transmission of
a musical program is that of designing
his microphone and its auxiliary voice-
amplifying equipment so as to handle
effectively all of the tones of the musical
scale. This difficulty he has been able
to overcome through a careful analysis
of the limits of voice-amplifier equip-
ment. Perfect programs are now being
perfectly transmitted. When handled
with the same effectiveness on the re-
ceiving end, quality of tone, the beauty
of shading, the actual atmosphere of the
studio, and best of all, those certain
intangible bits of personality of the
artist himself are thrown with uncanny
reality into the home of the listener in a
way which the most perfect laboratory
phonograph ever conceived could not
hope to approach.

To those who are properly equipped
by experience and with apparatus, an
interesting pursuit is that of watching
the unfolding of some of the special
programs which broadcast stations now
offer. Special programs in particular
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are carefully rehearsed beforchand. A
first-class broadcast station nowadays
dares not offer an artist without insuring
beyond all doubt that the artist and his
musical numbers are suited to the radio
and to the radio audience. No matter
what the reputation of the artist may
be, a rehearsal is always insisted upon
and invariably that rchearsal takes place
in the studio so that the artist may feel
at home when he comes before the
microphone.

Strange as it may seem, the greater
the artist, the more apt he is to lose his
poise when his performance begins.
Usually he has been trained to sing before
a visible audience. He invariably looks

8|
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shricked that something was wrong.
McCormick was unsteady. The volume
of his voice was far from satisfactory
with respect to that of the orchestra.
The balance was poor, and although the
selection itself was creditably performed,
there was a sense of disappointment to
think that with the unusual talent avail-
able in the Victor organization and in
the organization of the broadcasting
station such an unfortunate “hearing”
should have developed. )

It is interesting to note here how well
the observations of these analysts and
their deductions concerning what was
happening checked with the actual
happenings in the studio. The human

for and depends upon the reaction of the
audience for inspiration. Before the
microphone hc pictures a vast throng of
attentive, listening people. His inability
to see or hear this audience affects him
as would a chilly reception. The studio
environment—the cold mechanics of the
microphone—no doubt encourage this
trend of thought.

A small group of analvsts were listen-
ing to McCormick’s first radio effort.
In the prelude of the orchestra no flaws
due to lack of balance of the various
instruments could be noticed. As soon
as McCormick began to sing, however,
the very atmosphcre of the studio

- 126 MPRLE

IHOW THE MUSICAL SCALE COMES IN
BY RADIO

The sizes of the noles correspond visually to the

strength of the signals as they are received with an

average apparatus. Nole how the low noles and
the extremely high notes are diminished.

factor had crept in to spoil the finish of
an otherwise beautiful number. Mec-
Cormick was actually frightened, and
although he had rehearsed this number
in this same studio before the micro-
phonce and reproduced satisfactorily, the
actual performance found him a subject
of microphone fright. Succeeding num-
bers showed improvement, due to
maneuvers on the part of the directors, -
such as a change in the position of the
microphone. Many of these manecu-
vers were clearly followed by the critical
listeners.

This illustrates some of the finer
points with which the directors of radio
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programs deal. That thing which they
fear most 1s the human element and is,
of course, the thing over which they
have the least control. The technical
development of the broadcasting equip-
ment itself has reached that stage of
perfection where the director no longer
concerns himself to any great degree
with what is happening technically.
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of equipment which has given most
trouble is that one popularly known as
the audio-frequency transformer, and
it 1s 1n connection with this device and
others that the latest important ad-

a/sf:]__..l .
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What actually does happen technically
is, of course, very interesting.

During the few years in which we
have had broadcasting, the microphone
has been refined considerably.

Microphones used in the first-class
stations, although they vary in con-
struction and in principle of operation,
are all capable of comfortably handling
the required amount of tonal energy re-
gardless of the pitch of the tone It
should be apparent to the reader that
for true fidelity of reproduction, the
microphone must treat all tones exactly
alike. Having accomplished this result
it is necessary that all tones should be
handled in the same manner by such
other equipment as lies between the
microphone and the air. Circuits of
all descriptions, from the tone amplifiers
to the modulator circuits of the high
power transmitter working into the
antenna, must function without the
introduction of tone distortion of anv
sort. The particular unit in this chain

vances in the broadcasting station
equipment have been made. This will
be taken up in detail in the second of this
series of articles.

In all properly-manned broadcasting
stations there 1s placed at the switch-
board an operator who spends his time
carcfully—or idly—watching the ca-
prices of a small electrical indicating
instrument. In the early days of broad-
casting the ‘“game’ which this operator
played was that of controlling the
skippings and hoppings of this indicator.
On the dial over which the indicator
plays perhaps a red mark might be
observed. When the needle goes above
it, what is known as ‘‘blasting”’ is taking
place.

“Blasting” is the overloading of the
electrical equipment in the station by
the performer. It may come about
because the artist has been placed too
close to the microphone or because the
artist is speaking, singing, or plaving
with too great volume. Regardless of
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Barr:;t. London
A DIFFICULT FEAT IN BROADCASTING

To reproduce all the harmonics that occur with a
selection on the large chimes, is a difficult problem,
as the lowest noles of the larger tubes only reproduce
tn the loudspeaker with a portion of their lrue
volume, as explained in the diagram on the two

preceding pages.

the cause the result is the same, and it
is easy to foresee some of the effects upon
the rendition of various numbers which
the cfforts of this operator might pro-
duce. If a few bars of music are being
played softly, and the ncedle hovers
down toward the lower part of the scale,
the operator manipulates a control-dial
which renders the soft music loud,
Contrariwise, if certain portions of the
sclection are being rendered with vigor
it 1s likely that this operator will soften
it to a considerable degrce. These
operations are, of course, ruinous to the

POPULAR RADIO

expression which the coniposer has, at
such great pains, instilled into his
composition.

There are many radio broadcasting
stations which still use this despicable
method. It should be abolished. It
is wholly unnecessary and is a process
painful to the lover of music.

The up-to-date method leaves nothing
to be desired in the way of expression.
The retention of this expression calls for
intermediary equipment capable of satis-
factorily handling cnergics which vary
considerably in their magnitude. But,
while the operator above mentioned is
still watchfully present his duties are
morc in the nature of an observer of
unusual phenomenon. As an augmen-
tation to his cfforts a listener with the
car of a musical critic is placed on duty
in order that he may take note of the
shadings and balance and the many
little touches of the macstro which go
to make up the superlative in musical
creations. He it i1s who suggests a re-
positioning of an instrument here or
there or a change in the position of the
microphone, or the adjustment of one
of the draperics on the further wall.

Presumably, it is quite generally
known by now that all broadcasting
stations are specially decorated. Some-
where, in relating her first experience
in the studio of a broadcasting station,
one of our well-known artists referred to
the studio as a “‘padded cell.”” In the
past, most studios have literally been
this. The ceiling has been covered
with felt, the walls with felt or drapery,
and the windows with hecavy drapery or
curtains, The intent has been to pre-
vent any rebounding or echoing from
the walls.

The effect of speaking in one of these
rooms is rather surprising. The speaker
fecls as though he were shut away from
all earthly contacts. To the tempera-
mental artist this effect is particularly
distressing and is perhaps another reason
why we have what is known as ‘‘mike-
fright.”

The effect at the listening end, when a
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program is coming from a studio of this
character, is also noticeable. It can
best be likened perhaps to the phono-
graph record. There is nothing of
studio atmosphere to be found in a
phonograph record although the effect
which the phonograph attempts to pro-
duce is that of the “'living voice.” The
radio is, of course, expected to reproduce
this effect and in the past perhaps the
psychology of the moment, more than
anyvthing else, has enabled the broad-
casting director to obtain the excellent
rcactions which he has secured. On the
other hand, all radio listeners must have
noticed that certain programs seem
artually to project the atmosphere of the
station into his own home and the thing
which lends the most to this reproduction
of atmosphere is the transmission of
desirable, natural, studio sounds.

A great deal of time and study has
been necessary before it was possible
for the director to properly differentiate
between those studio sounds which are
desirable and those which are not. It
is now posstble for him to do this and in
a large measure the “padded cell’” idea
has been replaced by the proper one
where rebounding sounds from certain
dircctions are actually encouraged in
order that the natural effect at the

Kadel & Herbert
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mi.rophone may bhe obtained. The
faithful reproduction of all tones and
overtones from the very lowest ones of
the tremendous pipe-organ to the highest
tones of the violin, the subdued echoes
of the studio, the bated breathing of the
artist or artists, the rustling noises which
are alwavs present even with a small
group of performers, taken together are
the atmosphere of the studio and it is
predicted that the ability to transmit
and receive these minor and heretofore
discarded sounds will increase the popu-
larity of radio tremendously.

As pointed out at the beginning of
this article, an almost negligible per-
centage of listcners have to date heer
able to get these things on thcir radio
and it is not because they are not now
being transmitted. They are being
transmitted from dozcns of stations.
The fault lies in the recciving equipment,

Articles that follow this one will
point out wherein those deficiencics
lie and will provide the reader with the
simple instructions ncecssary to enalle
him to either revamp his present re-
ceiver or provide him with sufficient
information to enable him to intelli-
gently select truly modern types of
radio receiving and reproducing equip-
ment.
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JAPANESE GIRLS GET INSTRUCTION BY RADIO

One of the business schools for women in Tokye has installed a loudspeaker in a classroom,
i order that its students may benefil from the lectures on radio mechanics that are broadcast
from a local station.
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THE 1.000 CYCLE BRIDGE TEST

The author points out that this method of testing the resistance of condensers with
a bridye (at the right) and a shmd_ard condenser is inaccurate because of variable
factors that affect the resistance at audio and radio-frequencices.

HOW TO COMPARE LOSSES IN

CONDENSERS

By SYLVAN

OTIH manufacturers and engineers

have sought the type of condenser
that is most suitable for radio-reception
apparatus, but they have neglected facts
that have only recently been found; for
example, that the resistance of a con-
denser rises to relatively great heights
at the low dial settings. IFurthermore.
few have suggested that there might be
causes of resistance in a condenser other
than dielectric absorption, or questioned
the generally accepted statement that the
resistance of a condenser bears a simple
inverse relation to the frequency.

HARRIS

That these miscalculations have been
checked by a series of intensive tests,
which have extended over a pertod of
several months, is. therefore, a matter
of importance to not only the set owner
but to the manufacturer as well.

The most common way in which ex-
perimenters attempt to compare two con-
densers 1s illustrated in Figure 1. Here
the two condensers to he compared are
Cl and C2. They are connected to a
double-pole, double-throw switch so that
either one may be thrown in series with
a pick-up coil and a current-indicating
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device, such as a thermogalvanometer.
This circuit is excited by electromagnetic
waves that emanate from an oscillator
shown in the figunre.

Engineers have nmnintained that, in
this comparison, when the condenser with
the least resistance is thrown the current
in the circuit becomes greater.

Fundamentally this idea is correct.
But, there are technical details which. if
neglected. may easily cause errors,

In the first place the condensers must
be exactly the same size as regards
capacity and dial setting. In the second
place, the capacities of the two con-
densers must be the same at every dial
setting. The reason for this primary
requirement in making tests is that, since
the measurements are made at a con-
stant wavelength or frequency, the setting
of C2 may be wav down on the dial.
while that of C1 mav be at the other
end of the dial.

Figure 2 shows that in a given con-
denser the resistance will vary with the
setting of the plates, so that a fair com-
parison of two condensers could not be
made unless it were made at the same
dial setting. Thus, if C1 were a large
condenser, say .00l microfarad, and C2
were a small one, say 00025, for both
of them to resonate to the same wave-
length with a given coil, the plates of
Cl would have to be way out and those
of C2 nearly entirely enmeshed.
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The next difficulty with this method
of making comparisons is the fact that
generally the coil used at L. has con-
siderable resistance as compared with the
resistances of the condensers to be com-
pared. Suppose the resistances of these
two condensers do not happen to differ
much. Suppose thev are .7 and .8 ohm,
while the resistance of the coil is 10
ohms and that of the current meter is
4 ohms. Each condenser, when thrown
into the circnit. will then be in series
with a resistance of 14 ohms. The total
resistance of the measuring circuit will
be 14.7 ohms in one case. and 14.8 ohms
in the other case. Changing from one
condenser to the other. therefore. will
mean a change of only .1 ohm out of
over fourteen and a half ohms, or will
represent a change of less than 7/10ths
of one percent of the total resistance of
the circnit. It is doubtful if, in most
cases, this small change in the resistance
of the circuit will show up in the cur-
rent meter.

It has been found in the series of
measurements referred to that the re-
sistance of most of the condensers on
the market does not differ much, The
average of them all is slightly less than
one ohm, and the majority of them lie
between .7 and 1.5 ohms. It may be
seen that, even if condensers are com-
pared by this method, size for size, there
may be many disturhing influences pres-

CURRENT INDICATING

DEVICE
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THE SIMPLEST METHOD OF TESTING A CONDENSER

FIGURre | :

In this circuit the current is supposed to rise when C1 is thrown in series

with the pick-up coil circuit, if Cl has a lower resistance than C2 with which it s
compared.
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ent which will make such small changes
very variable. The solution of this diffi-
culty is the same as with the other
method to be described; that 1is, the
resistance of the coil or other inductor
in the circuit must bhe made as low as
the resistance to be measured, or lower.
Likewise the resistance of the meter
must he taken out of the circuit by
using a shunt.

A method that has been often used to
determine the resistance of a condenser
at high frequencies 1s to measure the re-
sistance of the condenser at a low or
audible frequency, say 1.000 cycles, and
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then to compute what its resistance ought
to he at, say 1,000,000 cycles (or 300
meters). This has been done without ac-
curate knowledge of the law of varia-
tion of condenser resistance with fre-
quency, Reference to this method was
given in the writer's previous article.*
The resistance of the condenser is as-
sumed to decrease in the same proportion
as the frequency increases. Thus, if the
resistance is 300 ohms at 1,000 cycles, its
resistance at 1,000,000 cycles is supposed
to be

* What You Ought to Know ahout Condensers,
PorurarR Rapio, February, 1925; page 129,
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LIAL SETTING
THE VARIATION OF RESISTANCE WITH DIAL SETTINGS

Ficurg 2:

the same when two condensers are sel differently.

These curves show that with a given condenscr, the resistance is not

This graph shows that no fair

comparison can be made cxcept at the same dial scttings.
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HOW THE ORDINARY CONDENSER COMPARISON IS MADE

This shows the method of Figure 1 in operation.

A current measwrement with the

standard condenscr (at the left) is taken while the standard is in the circuit rhqf
contains the galvanomecter, the pick-up coil and the oscillator on twhich the man's

right hand resis.

Then, the DPDT switeh is thrown to take a galvanomcter read-

ing of the condenser (shown in the foreground) that is under test.

1.000
1,000,000

This would be correct if the resistance
of the condenser were due only to its
dielectric losses, hut in this calculation
the other losses are neglected.

Figure 3 is a chart which has been
drawn from measurements made on a
.0005 microfarad variable, air condenser
of the so-called ‘“low-loss” type. The
horizontal scale has been divided evenly
as an axis for the frequency. On ac-
count of the great range of the condenser
resistance over the range of frequency
covered, it was necessary to adopt a
logarithmic scale for the vertical axis
that represents the condenser resistance.
This cuts down the size of the chart as
each block (moving vertically) is ten
times the block under it.

The actual points measured are A at

300 X =.J ohm

1.000 cycles (or 1 kilocycle), D at 3,125
kilocycles (96 meters) and twelve points
falling between B and C. The points
between B and C, when plotted to a
more suitable scale, indicate very clearly
that the curve is not linear, and the other
points certainly indicate the same thing.

The shape of this curve will no doubt
surprise many, especially those who have
based their ideas and work on the simple
inverse relation between resistance and
frequency. This relation is shown in
the computed curve marked “dielectric
losses,” and has heen computed from:
the 1,000 cycle measurement, as ex-
plained above.

The reason for the shape of the curve
may be explained somewhat as follows:

At low frequencies the losses in the
condenser are mainly due to dielectric
absorption. Hence the two curves coin-
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cide at the low frequencies. As the fre-
quency hecomes higher, the dielectric

losses decrease 1 exact proportion as
the frequency increases, while the losses
due to skin-effect increase at a greater
and greater rate. There comes a time,
however, when the rate of increase of
the skin-effect equals the rate of decrease
of the dielectric losses. This is the
lowest point of the curve. As the fre-
quency becomes higher, the skin-effect
increases more rapidly than the dielectric
losses decrease; and hence the curve
turns upward.

It seems, therefore, that there is an

§
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optimum frequency at which the resist-
ance of a condenser is lowest. It was
not possible, at the time of making these
measurements, to explore the ranges of
frequency including the dotted portions
of the curve, as the great power re-
quired (20 watts) in the oscillator, made
it necessary for other activities in the
laboratory to stop.

There can be little doubt about the
general shape of this curve, although the
entire range of frequency investigated
was relativelv small. There is no doubt
about the accuracv of the measurement
made at 1,000 cycles (point A on the
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and again at the higher frequencies where “skin-cffect” increases.

This curve shows how resistance rises sharply at the lower frequencies

Each block

the figure is ten times the block boneath it.
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From a photograph made for Popular Rabio

A STANDARD CONDENSER
How a standard condenser looks when removed from its case. This is the apparaius
that is used in most comparative condenser iests. The vernicr knob at the left makes
fine adjustment and close readings possible.

curve) as measurcments at low fre-
quencies are very accurate, There is also
little question abont the various points
hetween B and C as these follow in
regular succession and have heen checked
by measurements made on known re-
sistances of short, straight pieces of very
fine manganin wire.

There might be some question about
the point D if this were only a single,
isolated measurement, but the truth of
the matter is that ) represents a series
of measurements made at the frequency
indicated (3,125 kilocycles or 96 meters)
as shown in Figure 2. which is for the
same condenser at that frequency. Fur-
thermore, the accuracy of point D was
also proven by the check measurements.

The curve in Figure 3 should not be
taken as giving accurate values except
over the solid portion and at the points
A and D, The rest of the curve. in
broken line, is sketched in to indicate
only the general shape of the curve.

The position of the lowest point of
the curve, or the frequency at which the
resistance is lowest, will probably vary
with each make of condenser. It may be
possible for one condenser to have a
lower resistance than another at, say,
1,000 cycles, and yet have a higher re-
sistance at radio frequencies.

Although the diclectric losses may be
less in the first. the skin-effect in it may
increase at a much greater rate, Skin-
effect in conductors of electricity is de-
termined by their cross-section, among
other things, so that this idea suggests
experimentation to determine how the re-
sistance of condensers varies with the
thickness of the plates.

These experiments tend to show how
worthless. in radio work that employs
high frequencies, are measurements made
at 1.000 cycles. Even rough comparisons
at low frequencies cannot be relied upon,
even when we only want to find out
which condenser is the better of two.



"What Set Shall I Buyr”

ESS than a yvear ago there were only a very few ready-maae
sets on the market; today there are about 140, ranging
from small and inexpensive crystal receivers, which sell for as
low as four or five dollars, to elaborate superheterodynes that run
into the hundreds. Those that have been approved by the
Porurar Rapio LaBoratory will be pictured each month until
the series is completed. They will be accompanied by briel but
specific data concerning them—as a helpful guide to the broadcast
Lstener and to the prospective listener who 1s tlunking of select-
ing the receiver that will best meet his special needs as well as
the limitations imposed by his purse. The data following cach
of the sets pictured in this series are the manufacturers own
specifications and claiims; they were obtained through a form of
questionnaire sent to all manufacturers of receiving sets approved
by I'orurar Rapio.

The Gilfillan Neutrodyne GN-5

ManUFaCTURER'S Nank: Gilfillan Bros., Inc.

MopeL; Gilfillan Neutrodvie GN-5

NuwmBer or Tuses; five

Tyre or TUNING; condenser and coil

TypPE oF DETECTOR; vacuum tube

RANGE ox Puoxes; 2,000 miles

RaxGE ox LoupsPEakER; 1,500 miles

Cost witnotvTt Accessories: $110.00

AxTENNA RECOMMENDED; single wire outside,
60 feet lorg (including lead-in). Not de-
signed 1o operate on a loop.

Kinp oF Tuses ror R. IF.; UV-201-a or C-301-a

Detecror Tuse; UV-201-a or C-301-a

DETecTOR PLATE VOLTAGE; 22.5 volts
Avuprg Tupes; UV-201-a or C-301-a
Tyre or “A” BATTERY; 6 volt storage
Tvyre oF “B” Battery; 90 volt
WaveLeNGTit Rance; 190 to 575 micters

Numper or Tuxineg CoxTtroLs; three tuning
controls, two filament controls;

“A” Barrery Currext Usep; 1.25 amperes

“B" Batrery Current Usep; 12 milliamperes
STAGES RADIO AMPLIFICATION ; twO

STAGES AUDIO AMPLIFICATION; WO

“C” Battery Usep; on radio and audio
WeienT 1Ny Cartox; 33 1bs.
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The Penn-C De Luxe Five

MANUFACTURER'S NAME:

less Mig., Co.

Pennsylvania Wire-

MoperL: “Penn-C” De Luxe Five
Nusmper or TuBes: five
Tvyre or TuxiNG; tuned-radio-frequency

RANGE oN PuoNEs; same as any good 5-tube
sct (2,300 to 3,000 miles)

Raxce oN LoupsPEAKER; from 10 miles up to
3,000 miles

CosT WITIIOUT ACCESsuRIES; $90.00

ANTENNA RucomMseNpeD; single wre, £0 feet

Kixp or Tuses ror R. F.; C-301-a

Detector Tuvne; C-301-a

Avpio Tuees: C-301-a

Tvyre oF “A" Batrery; storage or dry cells

Tyre oF “D” Battiry; storage or dry cells

DiTector “B” Vortace; 45 volts

WaveLexeTH Raxce; 200 to 600 meters

Seaerk or Tuxing ConTtroLs; three

A" Darrery Current Usip; 114 amperes

"I Datrery CurreNT Usep; 12 milliamperes
when using “C" battery

The Wave Master

MaxvracTUrek's  NaME:  KRellogeg  Switeh-
board & Supply Co.
(N . A\
NUMBER o Tunes; five
Tyre or TuxiNG; tuned-radio-frequency
Tyre or DotecTtor; vacuum tube
RaNGe oN Puoxes; 4,800 miles
Raxge oN LoupsrEaker; 4,800 miles
CusT wWiITHoUT \CCESSorILs ; $125.00
ANTENNA RecomseNDED: outdoor, 80 feet
Krxp or Trees For R, IF.: 201-a or 301-a
DirEctor Tueee: 201-a or 301-a
201-a or 301-a

Tyre or “A” Dattery; 6 voll storage

Avpo Tuees:

Tyre or “IV" DatreEry; 90 volts, drv cells or
storage

Detector “B” VoLTacr; 45 volis

WaveLeNcTin Raxcge; 170 to 600 meters

Nowmser o Tuxixe CoNTROLS ; one

“A” Barrery Currext Usekp: 175 amperes

“B” Batrery CurrexT; 15 to 25 milliamperes
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The Radiodyne Receiver

Manvractrurer's NaMe: Western Coil & Elec-
trical Co,

MopkL; Radiodyne type WC-17-a

NuMBER oF TuBes; five

Tvyre or Tuxixg; tuned-radio-frequency

Tyre or DetECTOR; vacuum tube

Rance ox PuoxNes; 2,000 miles

Raxce ox Loupspeakiek: 2,000 miles

Cost CompreTE; $150.00

ANTENNA RECOMMENUED; single wire, 125 feet
long

Nixp oF Toses ror R 19 UV-201-a

Detecror Tone:; UV-201-a

\irpro Tupes; UV-201-a

Tyvre oF A" Barrery : storagse, 6 volts

Tyer or B Bartery; 90 volts

Derecror "IV Vortace: 43 volts

Wavknexaran Raxce; 200 to 330 meters

Neayner oF Tuxivg CoNTROLS D two

“A" Barrery Corrext Usen; 194 amperes

B Barrery Corrext Usep: 9 o 11 milli-
amperes

Apex Super Five Receiver

Nixp oF Teses ror R, F; UV-201-a
Detecror Tune: UV-201-a

Avpio Tuses: UV-201-a

MaNUFacTURER'S Namg: Apex Electric Mfg,
Co.

Mobnes; Apex Super Five

Nuvmser oF Tupes: live

Tyre oF Tuxing:; T. R. F,

Tyre oF DETecTor: vacumm tube

Raxcie oy Punoxes; none given

Raxce ox lLovpsreaker; 2,500 miles

Cost ConmrreTE; $95.00

AxTExNA RECOMMENDED;
wire

35-100-feet  single

Tyre oF “A” Battery; 6 volts

Tyre or “B” Battery; dry or storage

Derecton *DB” Vovrace: 18-24 volts

Wavkrexetn Raxce; 224-556 meters

Neveer o Texing CoxTroLs ;. three

“A" Barrery Cvrkent Usen: 1.25 amperes

B Barrery Corgenyt Usep: 20 milliamperes?
when “C” hatterv is used
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The V-50 Receiver

MANUFACTURER'S NAME; R. E. Thompson

Mig. Co.
MobpeL; V-50
Nuwmser oF TUBES; five
TyrE oF TUNING ; tuned-radio-frequency (neu-
trodyne)
Tvype oF DETECTOR; vacuum tube
IRANGE oN PHONES; transcontinental
RANGE o8 LoUDSPEAKER; transcontinental
Cost CompLETE; $125.00
ANTENNA RecoMMENDED; outdoor, 100 feet
Kixp oF Tuses For R. F.; UV-201-a

Detector Tuse; UV-201-a
Avuplo Tuees; UV-201-a
TvyprE oF “A"” BATTERY; 6-volt “A” battery

Tyre oF “B” BATTERY:; 90 to 100-volt dry or
storage battery

DETECTOR “B” VoLTaGE; 22V4 to 45 volts

WAVELENGTH RANGE; 195 to 570 meters

NuMeer oF TuNInG CoNTROLS; three

“A"” BATTERY CuUrreNT Usep; 1.25 amperes

“B"” Battery CurrenNT Usep; 10 to 18 milli-
amperes according to “B” battery and “C”
battery voltage used

The Elkay Super-selector

MaxvracTURER'S NaME; The Langbein-Kauf-
man Radio Co.

MopeL; Elkay Super-selector

NuMBER oF Tuses; four 201-a; four U-199; or
any combination

Tvyre oF TuNING ; tuned-radio-frequency
Tyre oF DETECTOR; vacuum tube
RANGE oN Puoxgs; 3,000 miles
Raxce oN Loupspeaker; 2,500 miles

Cost CompLETE; $70.00
ANTENNA RECOMMENDED; 75 to 125 feet outside

Kixp oF Tuses For R, F,; 201-a
DetecTor Tuse; 201-a; UV-199; sodion
Avpio Tuses; 201-a; UV-199

TyPE oF “A” BATTERY; 6 volts

Tvyre oF “B” BATTERY 90 volts
Detector “B” VoLTace; 22 to 45 volts
WAVELENGTH RANGE: 200 to 600 meters
NtMBer oF TUNinG CoNTrROLS ; two

“A” Batrrery Currext Usgp: maximum, 1
ampere
“B” Batrery Current Usep; 10 milliamperes
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HOW TO BUILD THE NEW SUPERHETERODYNE WITH A

SINGLE CONTROL

The application of simplified tuning to various kinds of radio circuits for reception is
one of the most important contributions that have been made to the radio art during the

last year.

the single-control developments that have as yet been made.

The superheterodyne receiver here described is the most advanced of all

This eight-tube set

operates from a single dial as easily and satisfactorily as the simplest crystal receiver.

By JAMES L. McLLAUGHLIN

AY

Cost oF Parts: Not more than $100.00

REcCEIVING RANGE:

Up to 3,500 miles

Here Ar: THE ITEMS You WiLL NEED—

Al and A2—Precise No. 750 syncrodensers,

0005 mid.;
B—Precise No. 744 connector;
C—Marco 4-inch vernier dial, clockwise;
D—Hammarlund, Jr., midget condenser;

El and E2—Carter imp jacks (with plugs

for loop wires) ;

Fl, F2, F3, F4, F5 T6, F7, F8 and G—
Benjamin No. 9050 8-gang socket-shelf ;

H—bakelite panel, 10 inches by 1414 inches
by 3/16 inch;

I1 and 12—Precise aluminum brackets No.99;

J—Weston No. 301 voltmeter, 0 to 7 volts
scale;

K—Weston No. 301 milliammeter, 0 to 25
milliamperes scale;

I.—Benjamin battery switch;

M1—New York Coil mica fixed condenser,
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THE COMPLETE CIRCUIT DIAGRAM
FIGURE 1: This is the hook-up for the single control superheterodyne. All the symbols
of the instruments hear designating letters which appear in the list of parts and throughout
the text and illustrations.
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006 mid.;
M2—New York Coil mica fixed condenser,
00025 mifd. :
M3 and M4—Dubilier 1. mid. by-pass con-
densers;
M5—IDubilier No. 640 mica {ixed condenser,
00025 mid. with grid-leak clips;
N—Daven grid-leak, 2 megohms:
O—stranded wire loop with braided cover-
ing for coupling oscillator to circuit;
P—Precision Inducto-coupler No. 260;
(Q—Precise No. 1900 fltoformer;

IN this article on superheterodyne
theory and construction, it is my

purpose to describe a single-control
superheterodyne that employs eight
tubes.

This receiver combines some of the lat-
est scientific developments and contains
the best designed instruments and can
be assembled easily by any one—even
if he has never hefore built any kind
of a set.

All the parts used in this receiver are
standard, well-known parts that may be
obtained from any dealer.

R—Precise No. 1700 super-multiformer:

S—~General Radio rheostat, type 214A 2 ohm,
2Y4 ampere;

T—General Radio potentiometer, type 214A
400 ohm;

U—Precise  audio-frequeney
No. 480 (5 to 1};

V—Precise audio-frequency transformer No.
480 (214 to 1) ;

W—Carter double circuit “holdtite” jack;

X—Carter single circuit “holdtite” jack;

Y —cabhinet,

transformer

From an efficiency standpoint this re-
ceiver insures an unusually long life for
the “B” Dbatteries, as it draws only ap-
proximately 10 milliamperes for the
total plate current. This results in very
economical operation.

By the use of a combination of two
straightline-frequency type condensers
the application of single control has heen
advantageously applied to the super-
heterodyne receiver, as the difference in
the frequency of the oscillator and the
incoming signal is always a fixed value.
In this design the oscillator and loop in-
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ductances are identical or as near alike as
practicability will permit in regard to
their inductance-capacity ratios,

The straightline variable condensers
are placed across the loop and the oscil-
lator for tuning, and a small midget vari-
able condenser is also shunted across the
oscillator condenser in order to make up
tor any small discrepancies there may he
in either the coils. the condensers or the
loop values. This allows the two con-
densers to be adjusted once and for all
so that they operate synclhironously.

The practice heretofore in multi-tube
design has gencrally been to place all
tube sockets in a row, making the result-
ant set a long, narrow, coffin-like affair
when more than four tubes were em-

ployed. The reason for this elongated
design was the necessity for keeping the
output and input circuits of the unit as

9006@
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far apart as necessary to prevent re-
action at radio or audio-frequencies.
[n this present receiver, after considera-
tion and experiment, a unique design has
heen obtained in a system of tube place-
ment which allows the set to be ar-
ranged in a more compact relation.

The placement of the tube sockets in
this set follows the design of an exag-
gerated letter “H" in width. The oscil-
lator tube forms the upper part of the
left-hand vertical side of the “H.,” the
tirst detector forms the lower side, the
three radio-frequency tubes together with
the second detector make up the horizon-
tal connecting bar and the two stages of
audio-frequency amplification form the
right-hand vertical side, thus completing
the other two legs of the letter “H.”

The variable condensers are mounted
n1 approximately the center of the sub-

-y i Ceenl]

5684 d6

HOW THE SET LOOKS FROM THE FRONT

FiGURE 2;

The vernier dial C is the single control for the two tuning condensers, while all

other knobs are marked with the same letters as the instruments to which they are attached.
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A SINGLE DIAL FOR TUNING A SUPERHETERODYNE
The author demonstrates the almost unbelievable simplicity for tuning a multi-tube sel such

as shown in this picture.

Tlis is the only control that is necessary—aside from the turining

of the loop in the proper position lo pick up signals.

panel and are connected by means of a
fiber connector which is attached to the
shafts by means of set screws. This re-
sults in short connections to all the sock-
cts. as the oscillator condenser is directly
alongside of the oscillator tube and the
tining condenser is alongside of the first
dctector.  On the underside of the sub-
panel are the intermediate gang-trans-
former, the audio-frequency transform-
ers and the oscillator coil. fixed con-
densers and other parts. I have chosen
for the intermediate gang-transformer
the super-multiformer, a high-wave
radio-frequency unit, as it is easy to con-
nect into a circuit in one unit and operates
on what is the most feasible intermediate
frequency.

In the comparison of efficiency re-
sulting from this arrangement and the
use of the correct vahies as described in
this article we have proved conclusively
that there is no operating disadvantage
at all in making this receiver so compact
although the small shape and general de-
sign make it a much better looking set.

In operation the receiver produces very
fine quality, is decidedly selective and may
he operated over a range in excess of
3.500 miles, covering the whole broad-
cast range of wavelengths.

Parts Used in Building the Set

In all the diagrams in this article each part
hears a designating letter; in this way, the
prospective builder of a set may casily deter-
mine how to mount the instruments in the cor-
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THE DRILLING PLAN FOR THE PAXNEL

FIGURE 3:

This drawing shows where lo drill the holes for mounting the instruments.

The large holes for mounting the meters should be cut with a special adjustable fly cutter for

bake'ite.

rect places and connect them properly in the
electric circuit.

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

The list of parts there given includes
the exact instruments used in the set
from which these specifications were
made up. The experienced amalenr,
however, will be able to pick out other
reliahle  makes of instruments which
may be used with equally good rcsufrs
But we recommend that the nov ice fol-
low the list, as the diagrams in this
article will tell him exactly where to
bore the holes and exactly where lo
.place the connections.

If instruments other than the ones listed are
used, the only change that will bhe necessarv
will he the use of different spacings for the
holes that are to he dritled in the panel for
mounting the instruments.

How to Construct the Set

instruments and
the amateur

After procuring all the
materials for building the set,

Ifoles outlined with a double circle should be countersunk.

should prepare the panet H. (Shown in Fig-
ures 2, 3,6, 7, 8 and 10.)

FFirst of all, cut the panel to the correct
size, 10 by 14 inches. Then square 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 3. A convenient
method for doing this 1s to lay out all center
loles on a piece of paper the same size as the
panel; then the piece of paper may be fastened
on the panel and the centers marked directly
on the panel by punching through the paper
with a sharp, pointed instrument.

If all the holes to be drilled are first started
with a small drill, one-sixteenth inch in di-
ameter or less, they can bhe mnore nearly cen-
tered.

The holes outlined with a double circle
should be countersunk, so that the flat-head
thachine screws used for fastening the instru-
ments are flush with the panél. All the rest
of the holes in the panel are straight drill-
hotes. Sizes for the diameters of these holes
have not been given, but the builder will read-
ily decide what size hole is necessary by meas-
uring the diameter of the screws and shafts of
the instruments that must go through the holes.

\When the panel is drilled, the builder may
give it a dull finish by rubbing the face of the
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THE SUB-PANEL FROM BELOW

FIGURE 4:  This picture shows how the lugs and screws that connect lo and nount the
sockels are arrunged on the bottom of the sub-panel.
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THE DRILLING PLAN FOR THE SUB- PANLL
Froure 5: Wher ta drill the holes far mounting the various instruments.
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panel lengthwise with fine sandpaper until it
1s smooth. This process should be repeated,
except that light machine oil should be applied
during the second rubbing. Then rub the
panel dry with a piece of cheesecloth. A per-
manent dull hnish will be the result. Or, the
panel may be left with its original shiny-black
imish, if care has been exercised, so that it
has not been scratched during the drilling.

After the panel has been prepared the ex-
perimenter is ready to mount the instruments
on it

The rheostat S should be attached to the
panel by screws inserted in the proper places
as shown in the diagrams in Figures 2, 7, 8
and 9. Do the same with the potentiometer T,
and be sure that the terminals are turned in
the correct position as shown for hoth of
these instruments in Figure 8, Place soldering
lugs underneath every connection for making
the wiring casier and insuring a more efficient
job.

Next, mount the two meters ] and K in the
two holes cut for them in the panel.  This
should he attached by three nuts and holts for
cach instrument as shown in Figures 2, 6 and
10.

Next attach the midget condenser 17 in the

) 7o) () (&) &)
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proper place on the pancl as indicated in 19ig-
ures 2, 0 and 10 and tighten up the single-hole
mounting nut firmly. Also mount the battery
switeh L and the two large jacks W and X and
the small loop-jacks El and EZ2 in their proper
ptaces as shown in Figures 2, 6, 7, 8, 9 and
10

This completes the mounting of istru-
ments on the main pane! H. Now turn to the
work on the sub-panel or socket-shelf G. 1
the builder wishes he can procure this already
drilled with the sockets mounted upon it as
indicated in the list of parts under F1, F2,
I3, 14, I5, Ko, I7, '8 and G.

lowever, if he decides to make it himseli
he may procure the bakelite according to the
size shown in FFigures 4 and 5 and drill it ac-
cording to the dimensions given there and after
procuring the eight sockets they should be
mounted (minus the separate bases that come
on them) as shown in Figures 6, 7, 10 and 11.

Whether the complete assembly has been
hought or whether you have drilled the panel
and mounted the sockets yourself, you are now
ready to mount the rest of the apparatus. The
two variable condensers Al and A2 are mounted
directly in the center of the top side of the
panel G. They should be connected together

00

%

VIEW OF THE SET FROM ABOVE

PIGURE 6: Note the general arrangement of the two synchronously controlled condensers,
e sockels and the meters when viewed from above with the cabinel removed; also the simi-
larity of the socket mounting to the letter I1.

v
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THE WORKING DRAWING FOR CONSTRUCTION
Ilere are shown the correct positions for the instruments that are mounted on the

FIGURE 7;
panel and on the top of the sub-panel.

The positions are shown clearly as they actually are

in the receiver.

with the coupling-unit B, as shown in Fig-
ures 6, 7 and 11.

When these have been installed attach the
intermediate-gang transformer (super-multi-
former) as shown in Figures 8 and 9 by in-
serting screws through thg places indicated at
the two ends and fastening with nuts.

Next mount the two transformers U and V
~—betng sure that you place the proper “ratios”
in the right places as indicated in Figures 8, 9,
10 and 11. Also be sure that they are turned
with the terminals in the correct position as
shown in Figure 9.

Next mount the inducto-coupler in the proper
position as shown in Figures 8, 9 and 10,
utilizing the same screw terminals to replace
the screws to mount half of the socket FI1.
Then fasten the filtoformer Q in proper position
at right angles to the inducto-coupler with the
terminal marked P next to the sub-panel and
the terminals marked B and 1. pointing away
(t;rom the panel. See Figures 8 and 9 for this
ata.

Next, mount the grid condenser M5 (in the
terminals of which place the grid-leak) on the
last binding post marked G of the super-multi-
former. This is clearly indicated in Figures 8

and 9. On the first terminal marked B of the
multiformer mount the fixed condenser M2
as shown in Figures 8 ard 9. Also mount the
fixed condenser M on the two terminals of the
set:'ionyd detector socket as shown in Figures 6
and ‘7,

Another job that can now be done is to
attach the two brackets I1 and I2 with two
screws and bolts as shown in the various Fig-
ures. The last job to do is to mount the two
bypass condensers M3 and M4 with a single
point of support under the screws as shown in
Figure 9. This finishes the construction work
on the sub-base and the two panels are ready
to be wired up and placed together.

How to Wire the Set

The design of this set is such that the wiring
of the grid circuit of each of the four tubes
is made extremely short and is isolated from
other parts of the circuit. In fact, this idea
has been employed thromghout and the leads
are so arranged that the shortest connections
may be used. As this is the case, the set should
be wired with bus-bar.

A tinned-copper, round bus wire is recom-
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mended.  All connections should first be shaped
so that they will tit. They should then be
soldered in place. Refer to the wiring dia-
gram in Figure | and more specitically to the
picture diagram in Figure 12 for the exact way
i which to run the wires.

Start wiring by making all the connections
on the sub-panel hirst on the bottom side then
on the top side that can be done without at
taching the sub-panel to the main panel, by
means of the brackets Il and 12, If yon follow
the picture-wiring diagram in Figure 12 for
making these connections you cannot go wrong.
Tiis drawing shows every instrument mounted
on either the top or below the sub-panel G as
included in the lower rectangle. The instru-
ments outlined here in solid black hines show
only those instruments that are mounted on top
of the panel, whereas the instruments outlined
in dotted lines show those that are mounted
helow the sub-panel,

\lso the heavy black lines shown in Ligure
12 indicate the wiring connections ior the wires
that run above the panel and the wires that
run below the panel are shown in dotted lines.

It is best to begin wiring with the filament
circuits underneatli the panel and finish all con-

) ) ) & © @ © ©
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nections that can be made in inaccessible places
first. Then finish up the wiring to the two con-
densers on top of the panel with the leads run-
ning to the proper place below, as shown in
I'igure

When you have done as much ofi this work
as is possible, and you have the sockets, trans-
formers, coupler, binding posts and the con-
densers all connected as shown, you may start
on the wiring of the main panel H,

There is one connection between two of the
terminals of the potentiometer and the rheo-
stats which should be tinished before the sub-
panel is attached to the main panel 1. \When
this is done attach the two brackets to the
main panel by means of two screws and nuts
to cach bracket. Then you can finish the wir-
ing incorporating in it the connections to the
jacks and the meters and ‘the tilament battery
switch as well as finishing up the wiring to the
rheostats,

The schematic diagram that shows you the
circuit used in this receiver is shown in Figure
1, but in making clectrical conunections it is
vasier to follow the diagram as set iorth in
I'igure 12.

If vou make every connection exactly as

VIEW OF THE SET FROM BELOW

FiGuRre 8:

Note honw the trausformers, rheostats, bypass condensers, inducto-coupler, filto-

former and the jacks are mounted in compact assembly below the sub-panel. All the parts
are accompanied by designating letters which re-appear in the text and in the list of paris.
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ANOTHER CONSTRUCTIONAL WORKING DRAWING

This drawing shows the exact arrangement of the various parts that are mounted
below the sub-panel. Notice that the various terminals of the transformers are marked with
the same letters that appear on the transformers; this will enable you lo place them without
any chance of error.

FiGure 9;

shown you will have no trouble in getting the
set to work properly. 1t is advisable to use for
this purpose some kind of insulated bus-bar.
The wiring of the experimental set was done
with Celatsite. Connect the wiring wherever
possible to soldering lugs and wse only enough
solder and flux to make a good electrical con-
nection, wiping each joint dry after it has been
made. The No. 751 Eveready “C” battery
shown on the diagram at “C” may be sup-
ported by the wiring or it may be held with
a small brass bracket, if preferable.

In doing vour wiring job remember that
care and neatness will enable you to do a correct
and efficient job. Don’t hurry, Take it easy
and check over your wiring as many times as
necessary to be sure that you have done ex-
actly the right thing as shown in the picture
diagram in Figure 12,

All the instruments are marked with desig-
nating letters and the important binding-post
terminals on the transformers and coils are
marked with designating letters for your in-
formation.

It will be noticed that the loop terminals are
- brought out to the small Imp jacks El and 2,

How to Install the Set

After the wiring has been completed the
large dial C should be attached to the con-
denser shaft that protrudes through the face
of the main panel H. Instructions for mount-
ing this dial will be found in the small folder
that comes with the dial. This leaves the set
ready to be installed in the cabinet; the details
of which are given in Figure 14, which shows
all the mechanical dimensions for the cabinet.
One of these may be obtained from a cabinet
manufacturer or you may take the dimensions
to a neighboring carpenter who can build it
from the diagram. Slide the panel down into
the cabinet with the lid open. You will notice
that there are two grooves that hold the panel
in a vertical position. This is all that is neces-
sary as a support for the receiving set.

Next insert the eight standard tubes in the
sockets—first being sure that the battery switch
I. is pushed all the way in on the “off” po-
sition. I have used the Brightson tubes in this
set with fine results, although any standard
make of tube can be used.

Then connect up the two 45-volt “B” bat-
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HOW THE SE'T LOOKS
FROM THE REAR
FiGure 10: This picture
shows the general arrange-
ment of the iustruments as
viewed from the rear and
with the cabinel removed.
The exact positions for the
instruments are determined
by the screw holes, the data
for which are given in
Figures 3 and 5.

VIEW OF THE SET FROM THE
RIGHT
FiGure 11:  Tlis end view indicates
the manner of mounting the sub-panef
by means of the large brackets; it aiso
shows the arreangement of the sockels,
transformers, bypass condensers,
wmeters and the hinding posts.
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THE WORKING PLAN FOR CONNECTING UP THE INSTRUMENTS

FIGURE 12:  The upper rectangle represents the main panel and on it the instruments are

drawn as they appear as viewed from the rear; the lower rectangle represents the sub- panel.

The instruments are represented in about therr relative position.  Those instruments. indi-

cated in this diagram in heavy black lines are mounted on Top of the sub-panel and 1hose in

dotted lines arz mounted BELOW the panels. Likewise the wiring that is shown in heavy

continuous lines should he done on top of the sub-panel and the wirin g shown tn dotled lines
shondd be com pleted underneath the sub-panel.
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HOW TO CONNECT THE BATTERIES
This drawing will prevent you from making mistakes in connecting the batter-

ies lo the terminuais al the back of the receivers. ol ;
be hooked up correctly, as the terminals shown in the wiring diagram are marked with the
same numbers thal are given here.

S

e — L — ———— ——

If vou follow these tnstructions the set 1will

A WORKING PLAN FOR THE CABINET

FIGURE 14: This diagram, which contains the
top, front and side measurements for the mahogany
cabinet, may be turned over to a compelent cabinet
imaker who can build a cabinet from these instruc-
tions exactly the right size for the panel.
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teries as indicated in the diagram in Figure 13.
Also connect the 6-volt “A” battery in the man-
ner mdicated in the battery hook-up in Figure
13.

Then set the “DTW" louvp on top ot the set
as shown in the illustration on page 353, in
which the author is shown tuning the receiver.
The receiver is designed especially to be used
with this large German loop, which is an ex-
tremely efficient piece of apparatus and con-
tains just the correct valie of inductance when
the two wires leading from the plugs and jacks
121 and K2 are connected to the top and bot-
tom terninals on the loop. Use two short
flexible picces of wire in making this con-
nection,

How to Operate the Recciver

The next procedure is to place the head
telephones in jack W or the loudspeaker in
jack X prior to operating the receiver. Then
with the rheostat 5 turned over and to the
leit in an anti-clockwise direction pull out the
battery switch L and adjust the rheostat S by
turning in a clockwise direction (over to the
right) until the voltmeter J reads approxi-
mately 4% volts, Then adjust the potentio-
meter knob T until a reading of approxi-
m:tely 10 milliamperes is obtained on the milli-
ammeter K. These are practically the final ad-
iustments for the potentiometer and the rheo-
wtat.

Then revolve the dial C by means of the
+mall knob until a station has been picked up.
Tune it in as loud as possible and leave this
dial fixed. Then with a slow motion of the
small knob 1D, adjust the vernier condenser
until the oscillator and loop circuits are in per-
fect synchronism.  This will bring up the signal
to its greatest strength, and when this is once

TAPPING THE BRAINS OF
THE AMATEURS
In arder to take advantage of the ideas
of liceitions voung radio experi-
me t'ers, Mr. Edward H. Jewell of
Detro:t, Michigan, recently [nvitel
radio umaleurs to come into the laboru-
tory of his million-dollar factery and
submit ideas. Three of the amateurs
of the hundrels who applied were
turned loose in the laboratory—and
between them tiey worked out a device
which has come 1o be oune of the chief
products of the factory.

Laternational
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done the knob 1) can be left fixed.

For tuning in any other stations after this
nothing is necessary to do but revolve the white
sectored dial C by means of the small knob
located on tlie round black disc.

Stations that are tuned in between zero and
50 on this dial may be logged by writing in the
call letters in the small white rectangular aper-
ture at the leit side of the dial with a pencil,
Stations that tune in above 50 on the dial
should be written in on the small white rec-
tangular aperture on the right-hand side of
the dial,

‘T'o re-tune stations all that is necessary is to
rotate this dial € until the correct call letters
of the stations that you want to hear appear in
these two apertures,

Of course, for best operation the loop should
be turned so that its plane is in line with the
station you want to hear.

On distant stations it may be necessary to
shightly adjust the potentiometer T to the right
or to the teft in order to bring the signal in
with great intensity. This will cause the milli-
ammeter K to vary slightlv above or below the
10 milliammeter marke The voltmeter, how-
cver, should always read 434 volts and the rlieo-
stat S adjusted only when the battery voltage
changes, thus making an adjustment of the
rheostat nccessary.  [Vatch youwr wmeters for
best operation.

To turn off the set all that is necessary is to
push in the battery switch L. which completely
opens the tlament circuit.

If all the instructions that have been given
in this article are followed minmutely, even a
heginner can build this set and obtain very fine
and enjoyable results {rom it both on local and
distant reception.  The receiver tunes as sharp
as a hair,




Coxpuctep by Hucn S. KNOWLES

Ix justice to our regular subscribers a nominal fce of ffty cents per question is charged to
non-subscribers to cover the cost of this service, and this sum must be incloscd with the letter

of inguiry,

Subscribers’ inquirics should be lmited to one question or one subject,

An Inductive Coupled
Transmitter

Question: T have a transmitter that
uses twao five-watt tubes in parallel in a
conductively coupled Hartley circuit with
60 cycle A.C. on the plates. T should like
to change this transmitter to conform
with the new regulations requiring in-
ductive coupling and full wave rectifica-
tion. 1 want to operate it on the cighty
meter hand.

Dick BINNIN

ANswir: In Figure 1 you will find a dia-
gram of a transmitter of the type vou re-
quire. You will necd the following parts:

Y/

L! and L2—secondary and primary of an
(). T. (oscillation transformer) ;

VC.— 00025 double spaced variable con-

denser.

GC, C1 and C2—.002 mica transmitting con-

denser ;

L3 and L4—radio-frequency chokes;

C3 and C4—.002 low voltage condensers;

Tl—plate supply transformer giving 550

volts on cach side of the mid-tap and
having a capacity of 50 or more watts;

T2—filament supply transformer (8-9 volt,

50 watt) ;

Il—primary rheostat;

GL—5,000-10,000 ohm grid-leak.

1.2 can be made by winding 12 turns of
number 8 or 10 bare copper wire on a skeleton
framc S5 inches in diameter with the turns
spaced the diameter of the wire. L1 should
be made on the same type of frame and 6
turns should be used., 1t should be mounted
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WHAT READERS ASK

so its coupling to 1.2 can be readily changed.

In changing cver {rom the conductively to
the inductively coupled type of transnutter it
must be borne in mind that the closed circuit
comprising the grid and plate coil varable
condenser and nput 1o the tube has to carry
as much as hfteen times the current 1t carries
when conductively coupled to the antenna.
To minimize the losses in this circwt the in-
ductance should be designed to rarry the
heavier current and the condenser should be
a low-loss double spaced or transmitting type
such as the Cardwell transmitting.

L3 and L4 should be made by winding 150
turns of No. 30 D.C.C. wire on a 3-inch tube.

The circuit given is for a separate filament
transformer. This arrangement is advisable
as it allows close control of the filament volt-
age without the use of a rheostat directly in
the filament circuit which would upset the
balance obtained by the use of the mid-tap. The
rheostat R should be one similar to the new
E 210 Bradley.

If the fundamental of the antenna circuit
is above 80 meters insert a variable condenser
in the counterpoise or ground lead. Loose
coupling between L1 and L2 will minimize
interference to broadcast receivers, niake the
transmitter stable and the note better. Test
with a receiving station as the maximum de-
flection point on the antenna meter may not
be the best place to operate.

“C” Battery for Neutrodyne
Receiver

QuestioN: I have a homemade five-
tube neutrodyne receiver with which I
use three farge-size, 45-volt “B" batteries.
It seems to me that the “B” Datteries
have to be replaced altogether too fre-

365

quently, and I wonder if there is some
way in which 1 can prolong the life of
these batteries without interfering with
the good results I am now getting so far
as volume and distance are concerned.
Can you advise me? 1 might add that
I have been thinking of installing a “C”
battery, but do not know whether this

would help. BEN WEBSTER

ANSwER: By all means install the *“C”
hattery in the grid returns of the audio-fre-
quency amplifier tubes. This should make the
“B” batteries last at least 25 percent longer.
Next try using only two of the 45-volt bat-
teries instead of three. This will undoubtedly
improve the tone quality of the receiver, will
give only slightly less volume than you now
obtain, and will lengthen the life of your bat-
teries materially. JFinally, use the “oversize”
45-volt batteries, such as the FEveready No.
770 type. The first cost of these larger bat-
teries is somewhat higher than the batteries
you now use, but their life is almost twice as
great. By following out these suggestions the
life of your “B” batteries should be several
hundred percent greater than at present. It
is highly probable, too, that tone quality will
be improved and volume equal to that ob-
tained at present.

Static on Various Wavelengths

Question: Is it true that the static
that is heard on the hroadcasting waves
of 300 to 500 meters is absent on short
waves of 40 to 80 meters?

ALEXANDER SMYTHE

AN INDUCTIVE COUPLED
TRANSMITTER

FIGURE |: The circuit diagram for

\J/

ims

the C. W. transmitter that operates
on 110 voits A.C.
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A LOW POWER TRANSMITTER FOR TELEPHONY

FIGURE 2:

This diagram shows how Jte various instruments in the circuil should be con-

nected for a simple transmitter employing Heising modulation.

AxswER: Yes, sometimes this is the case
although by no means a rule. Static is no
respecter of wavelengths and is sometimes
prevalent over a considerabie band. As an
instance, static conditions may prevail on 40
meters, be considerably less on 80 meters and
again very loud on 250 meters.

A Low Power Phone Transmitter

QuesTioN: I should like to experi-
ment with a small telephone transmitter
which would be capable of transmitting
a couple of miles. If possible I should like
to operate it on a storage battery and
regular B Datteries. Will T need any
license to operate a low power transmitter
of this type?

Howarp BEAN

ANswir: In Figure 2 you will find a dia-
gram of a low power phone transmitter. You
will need the following parts:

I.1 and LZ2—secondary and

coupler;

C1—.002 condenser which will stand the B

voltage;

VC—.00025 variable condenser;

GC—.0005 condenser;

GL—variable grid-leak;

L.3—radio-frequency choke;

L.4—audio-frequency choke;

M—microphone ;

MT—mnodulation transformer;

R—filament rheostat.

1.2 should be made by winding 36 turns of
number 18 D.C.C. on a 4-inch tube and tapping
it in the middle. L1 should have about 20
turns of the same size. This should be

primary of

mounted so the coupling to 1.2 can he varied.
1f the fundamental of the antenna is below
the wave you wish to work on L1 can be tapped
every two turns and adjusted until the maxi-
mum power is emitted. If it is above this
value you will have to insert a variable con-
denser in the ground lead.

L3 can be made by winding 200 turns of
number 32-36 D.C.C. on a 3-inch coil.

Any good audio choke or the secondary of
an audio transformer designed to carry a
fairly high current can be used for L4.

Any good amplifier or power tube can he
nsed in this circuit. If 201-a tubes are used
B should not be over 150 volts. Better re-
sults can be gotten by using VT2s (Western
Electric) or a power tube which will operate
on a storage battery. Up to 350 volts can
be used on the latter permitting transmission
over a greater range,

The voltage of C will vary from about
6 to 30 volts, depending on the tube and
plate voltage.

D is the microphone battery, and its volt-
age Lis determined by that necessary for the
"mike.”

Regardless of how little power is used both
a station and operator’s license must be ob-
tained before you do any transmitting. The
latter means that the code must be learned
even if you are to use only a phone trans-
mitter, (x,ommunicate with the radio inspector
in your district for blanks and particulars on
how to obtain a license.

Sub-panel Instrument
Mounting
QuestioN: 1 want to fasten some

transforiners under a 4 inch thick bake-
lite sub-panel. Is it possible to drill and
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tap holes without drilling ctean through
the bakelite ?

Tosias S. NorTON

Answer: This is quite possible but requires
much care. FFor 6/32 screws use a No, 31
drill, and while drilling stop frequently to
plumb depth of hole. Drill the hole only 3/16
inch deep. It will be necessary to file the
tip off a 6/32 tap to permit of it cutting a
thread to the very bottom of the hole. Run
your tap down slowly and do not attempt to
force tap when nearing the finish of {he
process. as it may result in the breaking of
the tap. Make sure your screws are not too
long. This method of mounting instruments
while neat and quite effective requires con.
siderable time, patience and care.

Dry-cell or STc.)rage Battery
Tubes?

QuEsTION: T have the blueprints for
a small two-tube receiver which I am
planning to build. The specifications call
for the use of UV-199 or C-299 tubes.
If superior results could he obtained with
UV-201-a tubes | would prefer to use
them, if not I would prefer the dry-cell
tubes. Can you help e in this problem?

THoMAS NELSON

ANswer: We presume your receiver con-
sists of a detector and one stage of audio-
frequency amplification. In that case there
will be little difference whether you use dry-
cell or storage-battery tubes. ~As doctors
the two are about equal, and also in the first

stage of audio-frequency amplification. It is
not until the second stage of amplification is

H—

used that the real difference hetween the two
types of tubes becomes apparent. If there is
any possibility of your adding another stage
of amplification at some later date, therefore.
we would advise the use of UV-20l-a type
of tubes.

Loudspeaker Operation on
One Tube

Question: Is it possible to operate
a loudspeaker on one tube?
E. DunvLar

Axswer:  With some models, laboratory
built. and using special circuits, this has been
possible.  For this purpose super-regenera-
tion has, as a rule, been employed. This neces-
sitates a complicated filter system and is there-
fore not practical for the average broadcast
listener. A loudspeaker is not an amplifier
and simply transforms the electrical energy
which it reccives into sound energy.

Rushing Noises in a
Receiving Set

Question: Kindly explain the reason
for the rushing noise that you hear befare
music is heard from the broadcasting <ta-
tion.

1. FARMER

ANSWER: The broadcasting station first
produces a carrier wave of its specified wave-
length. sends it through the microphone and
to their antenna. This is the cause of the
rushing noise as the microphone is not an ahso-
lutely silent device.
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A Short-wave Regenerative
Receiver
QuesTtion: Please give me the circuit
diagram and the necessary infornation
to make a single-tube receiver of the
Reinartz-Zenith type. | would like this
seceiver to cover a range of about 30 to
100 meters.
J. ANDERsON

ANswer: In figure 3 is shown the wiring
diagram necessary to construct the Reinartz-
Zemth single-tube outfit. The parts you will
need for building this set are the following:

L1 and L2—hand-wound single layer coils;

L3—hand-wound choke coil;

V(1 d;md VC2—variable condensers, .00025

mid.

GC—griddenser, .00025 mfd.;

GL—grid-leak, variable;

TLEL—telephones;

R—filament rheostat, 20 ohms.

The coils, L1 and L2 should he changed for
various wavelength bands. The smaller coils
should consist of—for L1 a single coil wound
No. 18 DSC wire wound with 9 turns on a 3%
inch diameter tube tapped every 3 turns as in-
dicated in the diagram.

Coil L3 should be wound on the same size
tubing and should consist of about 6 turns of
the same kind of wire.

For the medium wavelength band, coil 1.1
should consist of 11 turns for this waveband
wire on the same size tubing and tapned every
6 turns. Coil L2 should consist of 7 turns of

\4 at

the same kind of wire on the same size of
tubing.

For the higher wavelength band, coil LI
should consist of 36 turns of the same size wire
wound on the same size tubing. Coit L2
should consist of 11 turns for this waveband,

Coit 1.3 which is used as a radio-trequency
choke coil should consist of No. 30 DSC wire
wound on a form | inch in diameter. The
wire should be wound on a wooden spool in a
single layer of this section to a length of 3%
inches. An ordinary antenna of 25 to 150 feet
in length should be used.

The Commercial Tube Tester

QuEesTioN: When buying tubes in dif-
ferent stores I have noticed that the read-
ing of the tube tester varied considerably.
Does this indicate that the tubes are not
unform?

C. Kaxe

ANswgEr: The testing device generally used
merely measures the plate current of the tube
for a given plate voltage and a g'ven grid
bias. One store may choose a certain value
for the plate voltage and grid bias which will
give them a certain reading for the plate cur-
rent which they will come to recognize as a
standard to judge the tube by. Another store
may choose a different plate voltage or grid
bias and this will give them a different standard
plate current reading for the same type vacuam
tube.

i
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UNIQUE SHORT-WAVE REGENERATIVE RECEIVER
FiGure 3: This diagram gives the connections for the Keinarts Zenith short-wave circuit
which s noted for its ease of handling on waves below (30 meters.
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A VARIOMETER-TUNED CRYSTAL CIRCUIT FOR LOCAL RECEPTION

Ficuge 4:

This cirenit shows the electrical conncctions for the variometer, the

two fixed condengers, a crystal detector and the telephones to the aerial and
qrownd weires.

A Simple Crystal Circuit

Question:  Please show me how to
hook up a variometer and a crystal de-
tector in a simple receiving circuit for
use with the headphones. 1 do not
want to use any amplifier or loudspeaker
with this set.

17, CoLLINS

Answkk: The cirenit you require is shown
in Figure 4. The parts you will need for
this set are the following:

VAR—variometer;

Cl—mica fixed condenser, 00025 mf.;

C2—mica lixed condenser, 0005 mf.;

DET-—crystal detector;

TliL—telephone,

You should use two binding posts as indi-
cated for the antenna circuit and connecting to
the left-hand onc for long waves and to the
right-hant one for short-wave stations.

This receiver should give you all the local
programs up to a distance of 15 miles with
¢clear leadphone reception.

Where to Locate the
Loudspeaker
Questiox: Is it necessary to keep
the loudspeaker adjacent to the receiving
set? Sometimes it would be more con-
venient to move mine to the adjoining
room.

M. £, Forp

ANswir: The loudspeaker may be moved a
reasonable distance away from the receiving
set and still give perfectly satisfactory repro-

duction.  In fact, some manufacturers make
an extension cord about 25 feet long for just
this purpose. The extension cord is supplied
with a plug on one end for connection to the
receiving set and a jack on the other end for
connection to the lowdspeaker.

The “Trickle” Charger and Its
Principle of Operation

Question:  What is the principle of

the “trickle” charger and how often
must one of these be used? s it a kind
of charger that must he used in conjunc-
tion with an ordinary charger or does it
replace the older type? How is the trickle
charger used and what does it do? 1
have heen told that it is used all the time
that the set stands idle. [s this true?
Does this cause any deterioration in the
hattery ?
]. O. MugrrIN

Axswer: This type of charger depends on
charging the storage battery practically contin-
uously at a very low rate. (ne commercial
unit, for instance, consists of a very low am-
pere-hour capacity storage battery combined
with a “trickle” charger. Permanent connec-
tion is made to the electric light socket amd
also to the radio receiving set and a switch is
provided for lighting the vacuum tubes of the
set. The unit is arranged so that the storage
battery is connected directly to the receiving
set while the set is in use and so that the
battery is connected to the electric light mains
through the charger at all other times. Thus
the battery is charged continuously except
while the receiving set is in use.
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WHY RADIO FANS ARE INCREASING IN SPAIN

Ever since POPULAR RADIO snitiaied the hroadcasting of the outdoor concerts of the
Philharmonic orchesira tn New York back in 1922, this particular form of ‘‘pick-up"

transmission hus become widely popular.

Above is shown the Madrid Municipal Band

playing in the Plaza del Rey; the microphone muy be seen hanging on a tree.

The BROADCAST LISTENER

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

By RAYMOND FRANCIS YATES

The WEAF Opera House

FRIiSH from the barber shop with a nice
uew hair cut and a heavy dose of Pinaud's
we sat down to hear what WEAF would do to
the good opera “Samson and Delilah.” After
it was all over we decided that this department
should stop heing nasty in the first paragraph
and come right out and say something con-
structive and complimentary for a change. I{
we were given to the use of superlatives, we
could sav a lot of fine things ahout this good
program, but we are just going to put it down
as one of the ten best broadcasts of the year.
This sweeping statement may mark us as one
of the softest-hearted radio reviewers in the

business, but this department must be kept
frank and honest above all things.

There was just a tiny little bit of fault that
we had to hind with the presentation. The (e-
scriptive matter lacked that imaginative touch
so graciously imparted by that very capable
announcer, Milton J. Cross (WJZ). Cross
talks easily and intelligently about the opera,
and we have yet to find a man who can match
his meaty prologues. It is one thing to talk
clegantly and blandly about “Miserere” and
the prisen scene of “Il Trovatore” or the hut
of the Ulrica in “Ballo Maschera,” and another
thing to equip the radio listeners with a vivid,
living picture of the action and the /ocale. Un-
less there is back of it a wise old head that
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knows its opera and knows it well, it all
amounts to su much pale pink pfui, 1f there is
one thing that racks this old frame with rage
it is the pathetic spectacle of an ex-usher or
ex-poultry feed salesman unloading his version
of “Baker’s Biographical Dictionary oi Mu-
sicians” into the unoffending microphone.

* * X
Opera Without the Flesh and

Pasteboard

SoME of our very sophisticated friends com-
plain that the radio opera is horribly unfinished
and naked without its gandy, gilded scenes of
pasteboard and papier-maché filled with the
bulky and unromantic tigures of fleshy tenors
and sopranos. Thank God our operatic edu-
cation is so incomplete and plebeian that we are
cold to the demands made by the more erudite
students.  For one thing, we have always
thought that nature has been both indiscrimi-
nate and careless in the manner in which she
bestowed gifts of voice and physical charm,
amd it is no tragedy in the life of this re-
viewer to be spared the sight of the bulky
flesh (and sometimes the reverse) that ani-
mnates the average opera scene. It is madden-
ing to see a 210-pound female waddling about
the stage in a sickly and insufficient effort to
depict a tragedy of Verdi's or a romance of
Puccini’'s. The voice is willing, but the flesh
says “No" with several 24-point exclamation
marks after it

Pacific & Atlantic
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It is strange, isn't n, that Mr. Ziegfeld is so
successful in finding heaventy figures with
grade E voices and that (atti-Casazza is so
sure to find 5,000-watt vocal chords residing
in a Mack truck chassis. Perhaps the radio is
very kind to us after all, in that it spares us
the unpleasantness of associating  bird-like
soumnds with the heaving bulks of the dino-
sauria.  The radio may be blind, but thank
heaven, it is not grotesque.

* * *

Too Much Chopin Is Enough

Having Deen a slave to the charm of Fred-
eric Chopin's dainty nocturnes, mazurkas and
études since the age of twenty (that's over
forty years ago. Yes, the years do fly), we
should be one of the last ones to say anything
agamst his presence on the air. The fact that
we are raising our voice a little just goes to
show how serious the matter is and how upset
we are about it. It scems that every pianist,
near-pianist (ditto for the violinists) picks
Chopin for public performance, and for three
years now we have been Chopined on the air
until we are just downright tired of it. The
great "Nocturne in E Illat” las been played
with all manner of technique, ranging from
bright red down to Italian barber shop blue,
on an average of three times a day in New
York and vicinity, Let’s let poor Chopin rest
awhile. Men like Ernest Ball and Irving Ber-
lin have to make a living, you know.,

A NOVEL BROADCASTING EXPLOIT

Equipped with a 1,000 wat! pressure-resisting lamp, Dr. M, F. d'Elise of Philadelphia
recently descended into 75 feet of waler off New Jersev at 9 o'clock in the evening and de-
scribed what he saw to the fans iwho were listening in to Station WIP.
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Kadel & Hervert

AN AUTOMOBILE DIRECTED BY ETHER WAVES

Another experiment has recently been made with a ‘‘radio controlled” automobile, under

the control unit in a pilot radio transmitter on 80 melers and operating on 100 walls:

by meuns of relays picked up by special 5-walt receivers, the various controls of the car were

operated. It has been proposed lo drive the radio car and its pilot (following at a distance
of 200 feet) ucross the continent.

Making Advertising Medicine
from Old Favorites

Our advertisers, now that they have taken
to the radio, are certainly getting nice and
clever in putting their stuff over on the radio
audience. For a time there we thought they
were going to run out of ideas, but it seems
that we made a bad mistake, for it was only
yesterday that we heard a New York furniture
installment house start its half hour off with
“Home Sweet Home.” If Payne and Bishop
wrote “Home Sweet Home” to bring on the
furniture buying mood, it was nothing more
or less than a dirty trick. Anyway, this is just
a little warning to be on the watch for these
subtle little pieces of air-copy designed to set
the good wife off on a buying streak.

* * *

Familiar Airs Ready for
Cold Storage

WHEN the announcer says that the next
number is going to be “an old {favorite,” that
means that you are supposed to like it, or at
least that the chances are pretty good that you
will like it. We have a large number of “old
1avo-ites,” but whether or not a thing will be

an old favorite with you depends upon what
kind of music makes up your diet. Some like
it harsh, some mild, some tender, some senti-
mental, some jazzy and some heavy. Some
think “Marcheta” is or should be a classic
(which reminds us, by the way, that it is pretty
closely related to the “Merry Wives of Wind-
sor” overture; hum the first few bars of each
and listen for yourself) and others believe that
Rimsky-Kosakow's “Coq d'Or” is a mere mess
of unrelated and themeless notes,

At any rate, our announcers are too sure
that they know the ‘“old favorites,” and it
seems to us that is just a way they have of
passing off the old, stale ones so they won't
sound so bad. We're a wise old bhird, and just
to show these youngsters that they can’t sell
us quite so cheaply as that we are going to list
a_few “favorites” that should be kept off the
air for the remainder of this year. It has
reached a point where somebody has got to
put a stop to this old favorite business, and it
might just as well be us.

“Pale Hands.”

“Kiss Me Again.”

“Give a Man a Horse He Can Ride.”

“J;\t Dawning” (we’re real mad about this
one).

“By the Waters of Minnetonka.”

“My Laddie.”
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“Tommy Lad.”
“Sunrise and You.”
“My Curly Headed Baby.”

* * *

The Craving for Broadcast
“Stunts”

IT's marvelous the way the studio publicity
men think up ways and means of keeping up
their lineage in the daily press, I1f they are not
writing sily paragraphs about this or that
“well-known star” they are molding up a new
scheme to put the station on the air with some
sort of “Arst-time-it-was-ever-done”  stunt.
The prize for this sort of business goes to the
young scheme-specialist who thought of broad-
casting from a diver's suit at the bottom of the
ocean at Atlantic City.  Although the news
item was probably handled through at least
twenty-five press associations and appeared in
every great American daily, this bellicose old
thing saw in it not a single sign of merit. It
is no trick to carry a microphone to the bot-
tom of the Atlantic. !t would be no more
difiicult than the simple trick of broadcasting
from the ice box of a kosher meat market in
the Bronx. It would probably be the first time
anybody had broadcast from the ice box of
a kosher meat market in the Bronx, and with
the aid of the thousands of industrious, news-
grabbing editors we have throughout this big
country of ours, the thing would go over big.
Some day we are going to write a big thesis
on this publicity bunk over the radio, and when
we do a lot of these smart publicity men are
going to be told a few things. Yes, sir!

* * *

1,800,000 Compositions
Broadcast Yearly

It is little wonder that the radio often loses
some of its charm and {reshness when we
stop to think of how many hungry broad-
casting studios we have that must be fed.
Working on the theory that 300 studios are
hard at it every day, and that each studio
broadcasts at least twenty different musical
numbers each day, we find (leaving out the
Sundays), that no less than 1,800,006 compo-
sitions run through the mill yearly. That's
cating up our musical resources at a pretty
fast rate when vou come to think it over. You
know it has been worrying us a lot lately that
radio may sooner or later make a positive hore
out of ‘the very hest music. Give the public
too much of anything, be it Beethoven or be it
verlin, and it eventually becomes fed up.

With that robust figure of 1,800,000 in mind
we can see how it is that so many “Tommy
Lads,” “At Dawning” and “By the \Waters of
Minnetonkas” have to he thrown in to keep
the broadcast pot boiling. Still that's the
American way of overdoing things, feel about
it as you may. In another five years we shall
cither be a very musical nation with every tot
able to whistle Bach, Saint-Saéns and Mozart,
or we shall learn to loathe the very sound of
music.
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Now that the world has been warned, we
feel that we have done ov part. Take your
course, stupid old world, vut don’t blame us
for what happens!

* * L8

Proposed Rules of Conduct
in a Station

IF we ever own a broadcasting station (God
knows we have never craved such a thing, for
we are a very lazy and indolent person) we
are going to post a long list of rules for the
conduct of those who perforin acoustically
before the microphone.

Rule No. 1 would warn each speechmaker
against the facetious practice of referring to
the microphone as (1) ash receiver, (2) tin
pan and (3) pill box. If there is one thing
that causes much biting of the finger nails out
in the Morris Heights section of the Bronx
where these brisk little paragraphs are pecked
off, it is the gentleman who slips into his sub-
ject with, "Well, folks, this is my first of-
fense. This little dish pan before me here—"

Rule No. 2 would read, “Pat and Mike werc
kicked down the stairs from this studio six
months ago. Do not refer to them over the
air.” Speechmakers calling upon Pat and Mike
stories would be severely dealt with. Mr. Rube
Goldberg would be hired to devise an apparatus
so that the mere utterance of the words, “That
reminds me of the story of Pat and Mike,”
would release from a point directly over the
microphone a large basket of paving bricks,
each one with the power to induce long periods
of butterfly chasing.

* * *

Riding to Fame on Radio

FaMmg is a funny thing after all. Here we
have been struggling along for sixty-four years
and we have vet to hear somebody whisper,
“Why, don’t you know that guy, he's the man
who—" You can do many things to become
famous. Chorus girls shoot millionaires and
get sentenced to six months in  vaudeville.
Just do something unusual, something big or
something sensational, and yow'll cash in. At
least that formula held until broadcasting came
along.

If you are a persistent sort of a person you
can become famous on the air just about as
cheaply and as thoroughly as you wish. Take
some of our famous annocuncers for example.
They're famous not because they're particu-
larly good, but hecause they do a lot of talking
that is heard by a large number of people and
they keep at it. By the same process you could
make a nanny goat famous by putting him (or
her) near the monument at Columbus Circle.
The nanny goat would do nothing to merit
fame, but thousands of people would see it
every day and finally people would begin to
talk about the nanny goat at Columbus Circle.

Yes, these radio people ride to fame in an
easy way, and here we are, just nobody, writ-
:E?g] a wonderful line of stuff like this. Justice?

ah!



Twis department is conducted by PoruLar RAD10 LLABORATORY for the purpose of keeping the

radio experimenter and the broadcast listener infarmed concerning the newest inventions and the

approved developments in radio equipntent.  Only such apparatus as has been tested and
endorsed by the Laboratory is noted in these columns.

AN EFFICIENT TURE uniform and make the tube extremely
Nawme of instrwment: Vacuum tube. satisfactory for radio-frequency amplhi-
Description: This tube is made in a somewhat fication, although they may also he used
similar manner to the ordinary standard with good results as detectors and audio-

tube, except that a different kind of fila- © frequency amplitiers.

ment is used. The base is of mahogany-
colored bakelite with silver-tipped ter-
minals on the bottom. The glass portion . ] . .
of the tube is of blue glass with straight Ouistanding features: Uniform in electrical
sides rather than the ordinary pear- characteristics, sturdy construction, good
shape that is used on most vacuum appearance, efficient.

tubes. The tube characteristics run very JMaker: Brightson Laboratories, Inc.

Usage: As an amplifying or rectifying device
in a radio receiving set.

These tubes come packed in a carton as shown in the illustration. They are well protected
from shock and breakage in this kind of a case.
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A NEW TYPE OF JACK

Nanwie of instrument: Two-stage jack.

Deseription: This accessory is novel, in that
it may be installed in a radio receiving
sct for controllng one or two stages of
audio-frequency amplification. By in-
serting a plug into this jack until the
first notch is encountered one stage of
amplification may be cut into the circuit,
and by pushing the plug all the way in
the two stages are automatically attached
to the loudspeaker. This eliminates the
use of one extra jack and allows the
operator to control the volume with a
single operation.

{'sage: In connection with radio receiving ap-
paratus  for attaching loudspeaker or
phones to the amplilier.

Ountstanding  features:  Neat  workmanship.
Novel connection feature.  Good ap-
pearance.

Leich Flectric Company.

Maker:

A NOVEL CARINET LOUDSPEAKER

Name of iustrument: lLoudspeaker.

Description:  Here is an electrical-acoustic
reproducer which is in a low cabinet
and may be placed directly underneath
the recciving set. It contains a well-
known make of an electric reproducing
it with a new design of flat horn
which gives good tone quality and am-
ple volume for the ordinary living room,

Usage: With any radio receiving set as a re-

producer,
QOutstanding features: Novel shape and de-
sign. Good tone quality. Very fine

appearance when installed.
Maker: Timbretone Mfg. Co.
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A quality instrument useful to any experimenter.

AN ACCURATE MILLIAMMETER
Name of instrument: Milliammeter,
Description: This is a standard size tlush

mounting meter of the moving coil type

with a scale of 0 to 134 milliamperes.” 1t

is also furnished in 0 to 25 and 0 to 50

milliamperes, whiclt latter sizes are suit-

able for insertion in the plate circuit
of radio receiving sets. For laboratory

use the instrument can be mounted on a

small metal bhracket as shown in the

photograph, which contains two binding
posts at the top that may be connected to
the binding posts on the instrument with
two short lengths of wire. This makes
the instrument serve a double purpose
for both mounting in the sct and for
separate work in laboratory testing.

{’sage: Can be mounted directly on a panel
of a receiving set or as shown above
for portable laboratory work.

Outstanding features: Neat in appearance, ac-
curate, sturdy in construction, standard
finish,

Maker: Weston Electrical
pany.

Instrument Com-

Tiis loudspeaker may be set on top of or underneath the ordinary receiving sel,

It takes up but

small space and is very altractive in appearance.
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This hand plier contains the novel feature of ¢ small vise-like attachment which enables
various objects to be clamped tightly in the plier without holding the two handles com pressed
together.

HANDY PLIERS WITH VISE ATTACIIMENT

Name of instrument: Combination pliers and
clamp.

Description: A simple pair of pliers equipped
with a spring that holds the jaws open
under ordinary conditions. .\t the side
of the jaws is a small nut and clamp
that can be used for holding an article
tightly in the jaws without pressure on
the handles. The workmanship is such
that this tool shiould be useful over a
long period of time.

Usage: In the experimental taboratory for
holding and ctamp'ng small bits of metal
or smalt units while huilding a receiving
set.

Outstanding featurcs: Fxtremely handy. Light
weight.  The small clamp helps in hold-
ing picces of apparatus without remain-
ing in the operator’s hands.

Maker: \Wm. Schollhorn Co.

This beautiful cabinet has a folding door in front that opens to the recetver.

COMBINATION CABINET AND [IORN

Name of iustrionent: Complete cabinet for a
radio receiving set

Pescription: A fine cabinet that is at the same
time exceptionally beautiful in design
and wvery satisfactory for encasing a

home-matde receiver. It is made of tinely
polished mahogany and is really an at-
tractive picce of furniture. A\ Jowd
speaker horn is incorporated in the top
portion oi the cabnet and is all ready
to have the unit clamiped in position.
The lower portion of the front is on a
hinge which opens outward and leaves a
space for writing down call letters. etc.
Directly in back of this door is the sec-
tion taken up by the receiving set which
is installed by fastening the panel at
ecach end with screws to a sloping or
straight guide. The cabinet is suitable
for mounting ecither a sloping panel or
a straight panct as the builder desires,

1

The loudspeaker is

incorporated in the upper portion.
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by s.mply reversing two triangular

picces, one at ecach side on the inside of
the cabinet.

{'suye: As a housing for a radio receiving set
and loudspeaker unit,

Uuistunding features: 1'ine appearance, sim-
plities the radio receiving set by housing
batteries and loudspeaker. .\ real picce
of furniture.

Aaker: Blandin Phonograph Company, Inc.

A FILNMENT TRANSFORMER FOR RE.-
STORING TUBE FILAMEXNTS
TO ACTIVITY
Nawme of instrument: Tube rejuvenator,
Description:  This instruwent coutains in a
metal case a transformmer with an at-
tached winding which is suitable for
applying the proper voltages to the
thorated filament  vacuum tube to ac
tivity. It contains the sockets for buth
types of tubes and two sets of switches
for applying the heavy and the light
currents for this work. It 1s equipped
with a long extension cord with a plug
for installing in the lighting socket,
{'sayc: For restoring wornont filaments,
Outstanding  features:  Compact.  liasy to

operate.  Fconomical in operation.
Maler:  Jefferson LElectric Mig, Co.

A device for making new tubes of old ones.

A NEW

DRACKET TOR
SUB-PANELS

Nawme of instrument; Aluminum bracket.

Description: This light and strong alumimmm
bracket (which goes by the name of
“Kelbracket”) is cast in a single piece
in the shape shown in the illustration
with suitable holes for accommodating
screws and bolts for attaching to the
main panel and sub-panel of a radio re-
cetving set. This makes a very useful
accessory for the amateur and experi-
menter to keep on hand at all times.

U'sage: As a brace and mounting for the pan-
els in a radio receiver.

Ouistanding features: Light weight. Strong.
Fasy to install. Neat in appearance.

Maker: Keller Company,

MOUNTING

RADIO APPARATUS

-3
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A radio-frequency transformer of merit.

A NEW  RADIO-FREQUENCY TRANSFORMER

Nawe of instrument: Radio-frequency trans-
former,

Description: This is a fixed transformer, the
cuils of which are enclosed in a neat
case with the terminals brought out at
the top and plainly marked. The coils
are of novel construction as is also the
magnetic path that couples the two cir-
cuits together. The coils ¢mbrace the
usual broadcast range. The terminals
are brought out in the conventional man-
ner on the top of the case and are marker
with letters which indicate the proper
comections to the coupled vacuum tubes.

Usage: In a radio-frequency set as an inter-
stage coupling at radio frequencies,

Ouistanding features: Lasy operation. Ex-
tended  waveband.  Neat construction.

Maker: Werner Radio Mg, Co.

An aluminum bracket that is light and strong.
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Is the Electron Divisible?

Moperx students of electricity have grown
accustomed to regard electrons as the ultimate,
indivisible particles of electricity. All electrons
are assumed to be alike. They are believed all
to carry exactly the same electric charge. It
is felt that no smaller electric charge than this

could exist in nature. On these fundamental

principles are based the deductions of all modern
electric theory. For example, these principles
underlic the theorv of the radio vacuum tube.

During the past few years, however, Professor
Felix Ehrenhaft, head of the Phyvsics Institute
of the University of Vienna, has been attacking
this view.* Tt is possible, he maintains, to
detect fractional parts of an electron. He be-
lieves that the experimental evidence does not
favor the idea of uniform eclectrons at all. If
electrons exist, they must be variable, he thinks,
in the charge that they carry. Quite possibly
electrons do not reallv exist at all. [lectricity
may not be composed of particles. Instead it
may really be some kind of continuous “‘fluid,”
as used to be supposed before the electron was
discovered. These are his suspicions.

It is impossible 10 exaggerate the importance
of these criticisrns to modern theories of elec-
tricity and radio. Were Professor Ehrenhaft's
conclusions proved correct it would be necessary
to ahandon almost everything that we helieve
about vacuum tubes, about the electro-chemistry
of slorage batteries, about the structure of
atoms, about the photo-electric cell and about a
score of other physical developments. [Fortu-
nately, it is the almost universal opinion of
scientists that Professor Ehrenhaft is mistaken.

In connection with the publication of the
professor’s paper in the Philesophical Magazine,
Sir Oliver lLodge (who is one of the editors)
prints a note saying that 1t is impossible to agree

* Professor Ehrenhait’s first communication on this
sub{ect was presented to the Vienna Academy of Sciences
on March 4. 1909. 1lis views are summarized, by him-
self, in a recent paper entitled '*The LElectrical Behavior
of Radioactive Colloidal Particles of the Order of 10—
Centimeter as Observed Sercarately In a Gas.” The
Philosophical Magasine (London), vol. 49, pages 633-648
(April. 1925). There is another recent paper by Th.
Sexl (a pupil of Ehrecnhaft) in The Physical Retiew
(Corning. N. Y.), vol. 26, pages 92-96 (July, 1925).

IN THE WORLD'S
LABORATORIES

Dr. E. E. Free

with Professor Ehrenhaft but that his paper is
presented in fairness and in order that there
may be no claim that a viewpoint has been
ignored.¥ The cditor of T'he Physical Review,
Dr. Gordon 8. Fulcher, appends a similar note
to the paper of Mr. Sexl referred to in the pre-
ceding footnote. More important still, Pro-
fessor R. A. Millikan himself contributes a
review of the available evidence, with especial

.reference to the conclusions of Professor Ehren-

haft.f No valid evidence has been adduced,
I’rofessor Millikan concludes, to weaken at all
the idea that all electrons are indivisible and
that they carry the same clectric charge.

S5 far as we know, Professor Ehrenhait's
ideas have not attracted the attention of radio
engineers outside of Austria. But perhaps they
will do so, and it is as well for the radio public
to realize that the professor's peers in the field
of physics do not agree with his conclusions.

Exploding Wires with Forty
Thousand Amperes

Anovut five vears ago Dr. |. A. Anderson, of
Mount Wilson Observatory, devised an ingeni-
ous and spectacular method for studving the
behavior of atoms of metals under the in-
fluence of high electric densities and tremendous
heat. Ille built a great condenser of glass plates
and sheets of tin foil. 1t had a capacity of one
microfarad and could he charged 1o 20,000 volts.
The entire charge of this condenser was then
allowed to pass through a tiny metallic wire.
Of course, the wire instantly blew up. By ob-
serving the spectrum of the light given out by
the fAash Dr. Anderson obtained valuable infor-
mation concerning what happened to the atoms

t In The Philosophical Magasine. following Professor
Ehrenhaft’s article just cited (page 648). |

t“The Nature of the Evidence for the Divisibility
of the Electron.”” by 1. A. Millikan, The Physical Review
?Corning. N. Y. vol. 26, pages 99-104 (July. 1925).
t was Professor Millikan. as all radio fans should know,
who proved the existence of the electron and measured
its eclectric charge. This fundamental research is de-
scribed in "“The Electron.” by R. A. Millikan. first
edition issued by the University of Chicago Press in
1917; second and revised edition (the latest), 1924,
293 pages.
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caught in what was, for them, so tremendous a
cataclysnt.

Several investigators have worked with this
method since Dr. Anderson invented it * and
now Mr. Sinclair Smith, working under the
direction of Dr. Anderson himseli, has added
to the tnethod a way of deternuning the time of
the explosions and of discovering how the le-
havior of the atoms alters as the explosion pro-
ceeds.t  To do this Mr. Smith allows the light
from the exploding wire to fall on a moving
mirror which reflects the light, in turn, onto the
photographic film on which the record is made.
The photograph of the tlash 1s thus spread out
over a certain length of the film, as it would be
in a motion picture record, but with a much
greater “time resolving power.” This last ex-

* An account of some of this work was given in this
department in PoruLar Rapio for February, 1925, on
pages 185 to 187,

t “A Study of Electrically Exploded Wires,” by Sin-
clair Smith. The Astrophysical Journal (Chicago). vol.
6!, pages 186-203 (April, 1925). We are indebtel to
Dr. Walter 8. Adams, Director of the Mount Wilson
Observatory, and te Dr. Anderson for some additional
nformation concerning the apparatus, as well as for
the photographs reproduced herewith.
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pression means that changes occurring in much
shorter tine intervals can be detected and
studied. It has proved possible, in fact, to
detect, with some precision, the progress of the
explosion in a time as short as one millionth of a
sceond.

This time is not much longer than the times
required for some of the changes inside the
atoms themselves and work with this method
will probably result during the next few years in
greatly increased knowledge of the most inti-
mate atornic sccrets. A few of the facts already
disclosed are indicated by the spectrum photo-
graphs reproduced herewith. They are set
forth in more detail in Mr. Smith’s paper already
referred 10.

Radio engineers will be especially interested,
however, in the constants of this tremendousl:
powerful oscillating circuit and in the novel
construction used for the new condenser which
Mr. Smith has constructed.

The original condenser built and used by Dr.
Anderson was made, as alrcady noted, of glass
platcs carrying sheets of tin foil. Ordinary
window glass was used.  The tin-foil sheets were
17 by 21 inches, therc were 200 glass plates and
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THE GIANT CONDENSER USED TO EXPLODE WIRES
The glass-piate condenser in the foreground has a capacity of .6 microfarad at 60,000 volts.
The electricity stored in it is discharged suddenly through a tiny wire siretched between the lwo
upright terminals seen on the table at the right. The wire instantly explodes, its light yielding

information about the behavior of the atoms in it.

The wooden block on the table, just behind

the spark terminals, contains two otker terminals used for explosions in confined space.
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the capacity attained was onc microfarad, at a
potential differcnce of 20,000 volts. In the
new condenser of Alr. Smith the tin foil sheets
arc discarded. The conductors are fine-mesh
wire screens placed inside the substance of the
glass plates, just as wire reinforcing material is
placed, nowadays, inside the sheets of fire-
resistant glass. The wire is inserted in the
molten glass when the sheets are being made.

In the wire-and-glass sheets used by Dr.
Smith a connecung wire was brought out at one
cdge of cach sheet. The condenser was assem-
bled in such fashion that these connecting wires
came out, alternately, at opposite cnds of the
condenser. Thus the wire screens were charged,
alternately, positively and  negatively, The
dielectric hetween them was formed by the sur-
rounding glass. With this condenser, while the
capacity was only about .6 microfarad, the
potential difference attainable was found to be
as high as 83,000 volts. Only §5,000 10 60,000
volts were used in the experiments now re-
ported,

It is worth noting that the wire-glass sheets
employed werec made by the Mississippi Glass
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Company. This material ought to prove useful
for many purposes in radio experimentation and
in physical laboratories generally.

When operated with a 55,000-volt charge the
frequency of the oscillations set up on dis-
charge was found to be 185,000 cycles per
second, which means 185 kilocycles ‘and cor-
responds to a radio wave of approximately 1,620
meters. The maximum of the current at the
peak of ecach half-cyele {one peak being for
current in one dircction, the other for the re-
verse current) reaches the tremendous figure of
about 40,000 amperes. Of course this large
current endures for only a tiny fraction of a
second; perhaps for cven less than the one
millionth of a secondd which is the limit of the
time-resolving power of Mr. Smith's apparatus.
If it doces last for one millionth of a second, the
number of clectrons that cross the gap where
the wire was during that instantaneous period
reaches the virtually incomprehensible number
of 250,000,000,000,000,000.

It must he remembered, too, that these
electrons surge back and forth several times
across the gap where the wire blew up. Each

44‘?/

Mt, Wilson Observatory.

THREE RECORDS OF EXPLODING WIRES

The explosion begins with the white edge at the top of each record. Time ts measured down-
ward, the entire first record covering about one twenty-thousandth of a second. The horizontal
bands of light correspond 1o the surges of current back and forth through the condenser.

The top record shows the explosion of a wire of metallic magnesium.

Note that the spectrum

line marked as having a wavelength of 4,481 Angstrom Units is at first a dark (absorption)

line, then a bright line.

The two bottom records show explosions of aluminum wires.
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complete cyvele of the discharge means one surge
forward and another surge back. It is like
passengers rushing from one side of a steamer to
the other and then back again as the boat
begins to list. With each peak of current, on
each half-cvcle of the oscillation, the metal
atoms of the exploded wire glow brilliantly.
That is what causes the horizontal bands so
clearly visible in those of Mr. Smith's spectra
which are reproduced herewith. These bands
are actual pictures of the effects of the con-
denser discharge on the metal atoms

Broadcast Interference in
Europe

Ix the nature of the case there can be no
cemtral authority in Europe with power to
assign wavelengths and to regulate in other
matters the activities of broadceasting stations
in the various nations. The result is a growing
difficulty from interferenee of one station with
another. For long-distance work the European
cther is already well “jammed.”

To attempt the solution of this situation the
European broadcasting intcrests have organized
an informal international Bureau at (eneva,
Switzerland.,  Mr. Arthur  Burrows, formerly
an official of the British Broacdcasting Company,
has heen made director. Since Mr. Burrows
has no actual power to enforce any regulations
which he may make, his task will be a difficult
one. This has becn indicated alrcady by the
failure of the first international broadcasters’
conference, held at Geneva during July, to reach
any decision whatsoever on the very vital ques-
tion of apportionment of wavelengths.

At this note is written, it is the intention to
conduct a scries of general interference tests
during the first week of September, in the hope
of discovering which stations will be likely to
interfere with each other in the various parts of
Europe. The same wavelengths will then be
assigned to stations which are far enough apart
to show no interference within their usual
range of distance.

Radio for Both Ears

A sysTeM of “binaural’” radio—which means,
literally, “‘two-car”” radic—was invented some
months ago by Dr. F. M. Doolittle of Yale
University and was described in the invention
department of PoruLar Rapro.* It has now
been put in operation at an experimental trans-
mitting station at New Haven, Connecticut.{

The idea is that ordinary radio fails to scem
perfectly natural to the car because the micro-
phone which picks up the sound occupies only
one point. In normal hearing wc hear with
fwo ears, slightly separated in space. Thus we
get a kind of *'space sense’ inour hearing, just
as our two-cve vision gives us a sense of depth
and solidity. Dr. Doolittle substitutes for the
singlc microphone, two microphones. These are

placed at a little distance from cach other. The
*With the Inventors.' in POPULAR Rapio fm
April, 1925, page 392, .
t “Binaural Broadcasting.” by F. M. Doolittle.

The Electrical World (New York), vol, 85, pages 867-
870 (April 25, 1925),
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iXPLODING AN IRON WIRE

This picture shows the actual appearance of the
explosion when the full charge of the giant con-
denser is sent through a thin wire of iron.

sound waves received by them will differ slightly,
just as do the sound waves received from an
orchestra by the two ears of a listener.

‘I'he modulations of the two microphones are
broadcast scparately, on separatc channels.
They are also picked up and detected separatcly.
One is fed into one ear of the listener: the other
into the other car. The result is said to be a
greatly improved ‘‘naturalness” of the sound.

As at present operated, the system requires
two entircly separate transmitting circuits, two
channels and two receivers, It is doubtful if
this is within the range of practicable utility.
It 15 suggested, however, that the separate modu-
lations might be impressed on two intermediate
frequencies, between the radio and audio ranges,
and that these two frequencies might then be
combined as a modulation on a single radio-
frequency carrier wave. A receiver equipped
with properly tuned filter circuits could be made
to scparate these intermediate frequencies,
supplying the audio-frequency modulation of
one to onc ear and of the other to the other ear.
Whether the increased enjoyment of the listener
would be worth the trouble and cost is none too
certlain, but at least it would be worth a careful
trial.

The “Radio Detective”

THE possible use of radio devices to prevent
thefts from factories and similar establish-
ments has been often mentioned. It remained
for the German firm of Wetsel Brothers, in
a suburb of Leipzig, to put this apparatus in
a practicable and commercially useful form.
The radio principles used have heen worked
out for this firm by two Leipzig physicists,
Dr. Geffcken and Dr. Richter.*

* Information for this note is from a statement kindly
supplied by Gebr. Wetzel, Leipzig-Plagwitz, Germany,
July 11, 1925,
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The device consists of a door through which
all workmen are compelled to leave the plant
and which is surrounded by a wire carrying a
radio-frequency current. The frequency of this
circuit is carefully tuned. I any workman
attempts to carry a bar of copper or any similar
metal object through the door, concealed inside
his clothes, the induction between this metal
object and the surrounding circuit will alter
the tuning of that circuit. There will be a re-
sultant squeal in the headphones of the operator
who is in charge of the door. The offending
workman can be stopped and searched. It is
just as though the workmen were compelled
to walk through the tuned solenoid of a radio
transmitter. Every amatcur knows how vio-
lently any stray metal inside such coils will
upset the tuning of his cireuit.

By the use of this device, search of the em-
ployees is rcndered unnecessary. There is no
need to require a change of clothes on cntering
and leaving, which is sometimes required in
American factorics. The great majority of
honest workmen are not annoyved or delayed by
the possibility that a few are dishonest. Of
course, the apparatus will detect only metal
objects. It would be useless on non-conducting
things like glassware or silks or foodstuffs.
Furthermore, it must be adjusted, one imagines,
so that it will work only on metal objects of
substantial size.

A radio detective sensitive to stickpins and
suspender buttons would have obvious disad-
vantaces.

POPULLAR RADIO

[Electrification that Lasts
for Years

A DISTINGUISHED Japanese physieist, Pro-
fessor Mototaro Eguchi, of the Higher Naval
College at ‘Tokyo, has reported a discovery
which promises to have far-reaching effects on
clectron theory and, quite possibly, on radio
technique. Ie has discovered a way of obtain-
ing what scems to b permanent eleetrification,
analogous to the persistent magnetism of the
familiar permanent magnets. Professor Eguchi
has named his new invention the “permancnt
clectret.” *

The process of making the clectret is quite
simple. A liquid mixture of melted wax-like
substances is allowed to harden (by cooling)
in a strong clectrie field. The wax plates thus
produced are found to be permanently electri-
fied. The wax mixture uscd in most of the ex-
periments contains fifty percent of ordinary
resin, presumably from somie species of pine
tree, mixed with fifty percent of earnaaba wax.
To this may be added a little beeswax, but this
is not essential.

This melted mixture is poured into shallow, flat
pans like pie tins. A metal plate is then lowered
onto the top of the wax mixture and a strong
electrostatic field is created between this metal
plate and the metallic bottom of the pan that

*'0On the Permanent Electret,” by Aototaro Eguchi.
Philosophical Magazine (London). vol. 49, pages 178-192
tJapuary, 1925),

Wetzel Brothers.

SUBMITTING TO THE “RADIO DETECTIVE”

Inside the boxed sides of the gate is a coil connected to the oscillator on the window ssll.

Ifa

workman attempls to carry a concealed piece of metal through the gate, the induction helween
it and the surrounding coil causes a warning nole in the headphones worn by the operator.
Metal objects legitimately carried may be stood on the small table while the gute is passed.
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From a photograph made especially for IPopuLar Rapio by Professor Eguchi. Tokio.

PROFESSOR EGUCHI AND HIS PERMANENT ELECTRET

The horizontal pans at the Professor's left are those in which the wax mixture s allowed to
harden under eleclric siress, so that it becomes permanentiv electrified. The plates which

serve as the upper parts of the condensers may be seen suspended over the pans.

The vacuum

tubes supply the necessary potential.

ho'ds the wax. The source of charge is a
vacuum-tube electrostatic gencrator. The ar-
rangement of the apparatus is shown clearly in
the photograph kindly supplied by Professor
Eguchi and which is reproduced herewith.

Essentially, the metal pan and the superposed
metal plate act as the two plates of a high-volt-
age condenser.  The wax mixture hardens while
it forms the dielectric of this condenser; that is,
while it js cxposed to enormous clectrostatic
stress.  After it is hard the wax plate is found
to be electrified in the reverse sense to the clee-
trification of the condcenser. One side of the
plate is permanently negative, the other side
is permanently positive. These charges last
for years. Somec have lasted since 1919, The
voltage reached by this surface charge mavy be
as high as 20,000 volts per centimeter. The
density of the charge on onc of the plates was
measured as six cleetrostatic units per square
centimeter of the surface.

Scraping of the surface, washing it with acids
or other conducting solutions, exposing it to the
heat of a gas flame and similar processes destroy
the surface charge temporarily, but the charge
is restored quickly when the clectret is allowed
to stand with its surface protected by a metal
plate or a sheet of metal foil. Professor Eguchi
believes that the electrification is ue to a funda-
mental re-arrangement of the electrons and
atoms inside the wax mixture, an electric
‘“polarization” which extends a substantial
distance inward from the surface, if not alto-

gether through the plate. The temporary de-
struction of the charge by solutions, flames and
other agencies is ascribed to an accumulation of
oppositely-charged ions on the surface. These
annual temporarily the permancnt charge of
the electret. On standing, the accumulated
ions escape and the permanent charge reappears.

It is obvious that these experiments are of
the utmost interest from the viewpoint of
atomic theory. If they arc confirmed, and
especially if they can be detected in plates of
pure substances instead of in the mixtures
actually used, they will indicate the possibility
of creating a lattice structure of atoms in which
there is a sufficient distortion of the atom (or
electron} positions to cause a great lack of
balance Dbetween the positive and negative
charges. This is a new line of attack on the
problems of atomie structure.

To the radio engincer another intcrest of the
work lies in the possibility of procuring per-
manent clectrostatic fields without the necessity
of maintaining them. In the vacuum tube, for
example, the positive voltage on the plate must
be maintained by the “B" battery. This will
probably be necessary always, so long as we use
the present design of tube, for the positive
charge on the plate is continually being neu-
tralized by the arriving electrons of the plate
current,

There exist, however, many experimental
devices in which one wants merely an electro-
static field or charge, there being no dissipation
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of this charge except by leakage. An example is
the electrostatic plate of an oscillograph. For
such purposes some modification of Professor
Eguchi’'s permanent electret may prove of real
value. When the permanent magnet was first
investigated by Dr. Wiliiam Gilbert, back in
1600, no one had any use for it. Yet nowadays
we would have difficulty in maintaining civili-
zation at all if the permanent magnets of our
coinpasses, our magnetos and other devices
were taken away from us.

A Self-starter for Radio
Receivers

AN accessory so convenient that it ought
soon to find a commercial place in radio is de-
scribed in a recent paper by Mr. A. P. Castellain.*
This is no less than a relay which automatically
stops or starts a radio receiver when the broad-
cast wave ceases or begins. It is necessary, in
reality, to employ two relays. The first is an
extremely sensitive one, consisting of a tiny
coil mounted between the poles of a permanent
magnet. The signal from the antenna is led
through a crystal detector and thence through
this coil. -If any energy is received from the
broadcasting station, a current is produced in
this coil. The reaction of this current on the
magnetic field causes the coil to move. The
principle is exactly the same as that of the
moving-coil galvanometer.

When the coil of this first relay moves it
closes the actuating circuit of an ordinary
telegraphic relay. This closes, in turn, the

* A Wireless Self-Starter.’”” by A, P. Castellain. The
Wireless World (London)}, vol. 16, pages 564-566 (June 10,

1925).
Y
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filament circuit of the receiver. Thus reception
starts. If the broadcast wave cea< i, a small
spring returns the moving coil of the rirst relay
to its neutral position, all the circuits open and
reception stops.

For American conditions, where there may
be several stations in the same city, it would be
necessary for the crystal circuit controlling the
first relay to be tuned, so that it would respond
only to the station for which it was set. Thus
arranged, the device should be useful not only
to prevent the frequent accident of leaving the
filaments burning all night, but also to turn on
the set and wake up each morning those fans
who are addicts of the early-morning health
and exercise broadcasts now so fashionable from
numerous stations. One might anticipate some
danger that severe static would actuate the
first relay and turn the set on when it was not
wanted, but Mr. Castellain mentions no trouble
from this source and static is almost as severe in
England as here.

Radio Apparatus Helps to Pho-
tograph the Human Heart

THE human heart is onc of the most difficult
things in the world to photograph. X rays per-
mit the physician to see the heart successfully
enough but that organ will not stand still to
have its portrait taken. Or rather, if it does
stand still, the patient will take no further
interest in the proceedings. Accordingly, phy-
sicians have been searching for years for some
method which would permit good heart photog-
raphy. A snap-shot, made at the instant when
the heart is at rest between beats, will not
suffice. X rays of the intensity which it is
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From the "Wircless World."*

HOW RELAYS ARE USED TO MAKE THE SELF-STARTING RECEIVER

By means of the crystal deteclor, the anlenna current iself actuales the first relay. This
acluales the second relay, which then turns on the filamenl current for the receiving iubes.

If the antenna current ceases, the first relay opens and stops the filament current.

For

American conditions a tuned crystal circuil would have to be used for the first relay.
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safe to send through the body are not powerful
ennugh to make a detailed photograph so quickly
as that.

The problem is important for lung photog-
raphy, as well as for heart photography. The
lungs are in continual motion just as much as
the heart is. And many of the lung infections,
especially the initial infections of tuberculosis,
have a habit of occurring just in that part of
the lung tissue which is near the heart and which
is moved, therefore, not only by the motions
of breathing but by the beating of the heart as
well.

There was where the problem stood when Dr.
F. M. McPhedran, of the PPhipps Institute of
the University of Pennsyvlvania, enlisted the
interest of Professor Charles N. Weyl, of the
Electrical Engineering Department of the same
University. By employing some of the most
recent  devices of radio engineers, Professor
Weyl has succeeded in devising an N-ray photo-
graphic apparatus which will make a satisfac-
tory still-picture of either the heart or the lungs
without making it necessary to stop the motion
of these organs at all.*

The principle is that of taking a succession of
short exposures, cach one at exactly the same
place in the cycle of heart motions. Motion
picturc fans are familiar with the fact that if
the motion of any piece of machinery, for ex-
ample, a wheel, is timed to fit the exposures of
the motion picture film, the wheel will scem to
stand still. Each successive exposure finds the
wheel in the same position as it occupied during
the preceding exposure. Professor Wevl's de-
vice does this same thing, except that all the
exposures are made, one on top of cach other,
on the same plate. They are equivalent to a
single long exposure.

Where radio comes into the matter is in the
way in which the heart itself is made to control
these cxposures; to opcerate the shutter, so to
speak, for its own portrait. The apparatus
begins with a small glass funnel which is held
against the neck of the patient, just over the
carotid artery. This artery is beating, of
course, in exact time with the heart. These
beats are communicated to the air inside the
funnel and thence, through a rubber tube, to
. an air-box one end of which is closed by a thin
rubber disphragm. ‘This diaphragm vibrates in
time with the air-column behind it; that is,
in time with the beats of the heart. Attached
to the rubber diaphragm is a small mirror. A
beam of light from a lamp strikes this mirror
and is reflected off at an angle so that it falls
on a sensitive photo-clectric cell. With each
beat of the heart the mirror moves. The light
beam is swung alternately on and off the sensitive
portion of the photo-electric cell.

* Information for this note is from a statement issued
by the University of Pennsylvania, May 31, 1925.
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University of Pennsylvania.

PHOTOGRAPHING THE HEART

The small funnel which the nurse holds against the
neck of the patient picks up the impuises of the
beating heart. Through a chain of mechanical
and electric relays, these impulses control the in-
stant and length of each successive X-ray exposure.

The result is a succession of tiny electric
pulses produced by the cell in exact time with
the beats of the heart. Although these equal a
current strength of not over ten billionths of
an ampere, they are amplified by a radio ampli-
fier of standard type until they are strong
enough to actuate a relay which turns the X-ray
current on or off at the exact instants desired.
A lag timer permits the operator to set the
instants of the successive X-ray exposures for
any desired fraction of a second after the con-
clusion of each heart beat. Thus set, the appa-
ratus will continue to make flash exposures at
that same instant, one for each heart beat, so
long as the current is left on and the small
funnel is kept pressed to the artery in the
patient’s neck. This device is sure to play an
important part in medical science.

ARTICLE No. 9 of the series ““How to Get the Most Out of
Your Ready-made Receiver,” in whicih the theory, operation
and care of the Garod Neutrodyne, Type V set is treated, was

crowded out of this issue of PopuLar Rapio.

It will appear

in the succeeding—N ovember—number.
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ConxpucTtep nyY LLAURENCE M. Cockapay

Uses of a Variable Condenser

OxE of the most essential pieces of appa-
ratus for the set builder and experimenter is
a standard of capacity. This should have a
constant capacity value, fairly accurate cali-
bration, variable capacity and it should Dbe
portable. {The requirements are listed roughly
mm the order of their importance.) The price
paid for the apparatus and ijts importance will
vary with the purchaser and his requirements.

The General Radio type No. 247 condensers
(sce Figure 1) satisfy these requirements very
well where ordinary precision is required, and
they cost about the same as the usual type of
condenser.  One of the 1000 mmf. (.001 mfi.)

FOR
EXPERIMENTAL PURPOSES

KEEP A CONDENSER

FIGURE 1: A small laboratory condenser is ex-
tremely useful to the experimenter. It helps hin_z
to measure the capacities necessary in a new circul
and helps him in numerous other important ways.

tyvpes slionld he used, if possible, as this allows
wide variation for measurement work. Where
greater capacity is needed a lixed condenser or
combination of them with the standard can be
used. These can be measured either by the
simple method given in this article or by the
more complete methods to be given next month.

As a rule the capacity of a by-pass or block-
ing condenser is not critical. Both of these
perform fundamentally the same function of
frequency seclection. The only receivers which
require fairly close adjustment of the by-pass
condensers are the reflexes. In these the
values must be varied to get best results.

Where the grid-leak is continuously variable
or can be changed, the value of the grid con-
denser is not critical and can he varied over
fairly wide limits.

The only type of circuit requiring close ad-
justment of the capacity is a tuned one such
as the input or output circuit of a tuned inter-
mediate-frequency amplifying transformer.
Even here extremely close adjustment is not
always necessary as the untuned stages gen-
erally have a broad enough amplification curve
to give good amplification over quite a fre-
quency band.

Due partly to the difficulty of manufactur-
ing condensers of uniform capacity on a large
scale cheaply, and partly to the lack of demand
for such condensers, most of the condensers
now vary 25 percent or so. The more pro-
gressive manufacturers are guaranteeing them
within 10 percent so as to insure duplication of
results in receivers having the same constants.

It will I'» apparent from the foregoing that
a variable condenser which can be used to
measnure capacities within, say, 5 percent is
sufficiently accurate, This is especially true
when manufactured condensers varying by 10
percent are used without measuring their ca-
pacity with greater precision. Besides meas-
uring capacities. a variable condenser may
be used to cetermine the proper value to use
at any point, as a substitute to determine
whether or not a condenser is faulty and to
measure inductances.

To measure capacities the condenser should

386
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be counected across the loop (or secondary)
circuit of a receiving set, Figures 2 and 3
show the connections. A is the loop, B3 the
unknown capacity, C the standard and D the
loop turning condenser, The condenser D
should be set for minimum value.

Tune in a station as near the highest set-
ting on the variable “standard” C as possible,
Then connect the unknown B across it and
reduce the standard to the point where the
same station is again received. Care should
be taken if a superheterodyne is used to see
that the new point is not one of the repeat
points, The receiver should be adjusted so
the loop condenser DD tunes sharply otherwise
the reading will not be accurate. Where it
is rather broad the means of several read.ngs
will be -more precise than any one reading.
This is only satisfactory for measuring capaci-
ties of about 900 mmif. (.0009 mf.) or less, de-
pending on how high a setting of the standard
is used the hrst time and the value of the
minimum capacity of the set condenser (D).
More complete details of capacity measure-
ment will be given next month,

A condenser of this type is always handy
when trying out new circuits, particularly of
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the retflex type. [t should he connected wher-
cver a condenser is needed and tuned until the
hest value is found. A fixed condenser of that
capacity can then be substituted. If the value
is fairly critical it may be necessary to meas-
ure the capacity of the fixed condenser to be
sure it is of the proper value,

The dials on the type number 247 con-
densers have divisions every 20 mmi. on the
capucity dial. Intermediate points have to be
estimated. A\ valuable aid to more accurate
measurement is a capacity curve. This can be
made by plotting degrees sctting on one side
of cross section or graph paper aga'nst micro-
micro-farads on the other. If, for example,
the 1,000 mmf. type is bought the dial reading
in degrees should be noted when the con-
denser is set for 1,000 and 60 mmfs. These
two points should then be plotted and a
straight line drawn between them. Below 60
mmf, the calibration is not accurate due to
the minimum capacity of the condenser. To
read the capacity at any setting read the dial
setting in degrees and run up or over as the
case may be to the curve (the straight line just
¢‘rawn) then over or down to the capacity
reading at the side or bottom of the chart.

From a photograph made for 1"prinar Ranio

ONE OF THE USES OF A LABORATORY CONDENSER

Fictre 2;

This picture shows how an ordinarv receiving set connected to a loop

antenna and the laboralory condenser may be usel to determine the capacily of small fixed
condensers.
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THE CIRCUIT FOR THE EXPERIMENTAL CAPACITY METHOD

FiGure 3:

This diagram gives the external comnections for the condenser lo be meas-

ured, the loop and the calibrated condenser when connected to an ordinary loop receiver for
determining fixed capacities.

In trouble shooting in a finished receiver
it is frequently hard to test a condenser satis-
factorily with a dry-cell and phones. There
are some faults that may not be detected with
this sort of a test. \Where a condenser is
thought to be either bad or too low in capacity
the standard can be substituted and adjusted
for the proper value after which a substitution
can be made if necessary. Elimination of
faulty condensers will remedy a good portion
of the experimenter's troubles.

—IH. S. KNowLES

The Prevention of Oscillation and
Control of Regeneration In
Radio-frequency Sets

Home-MADE tuned-radio-frequency sets some-
times have a discouraging habit of squealing.
This is usually more particularly noticeable
at the lower wavelengths (high frequencies).
There have bheen various methods devised to
overcome this difficulty.

The simplest method used by the manufac-
turers of low-priced receivers has been to in-
crease the turn ratio of the coupling coils be-
tween the radio-frequency tubes by cutting
down the number of turns on the primary or
plate windings.

By this method the antenna inductance is
usually reduced to four or five turns of wire.

TS
2
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TO PREVENT OSCILLATION

Ficure 4: A method for preventing oscillation

in a receiver which consists of cutting down the

number of primary turns on the radio-frequency

transformer. The arrow shows the cul-away
primary.

The primaries of the radio-frequency coils also
consist of a like number of turns. The fewer
the number of primary turns the less will he
the plate inductance and therefore there will
be less tendency towards oscillation or re-
generation.

This method, although it makes the lower
wavelengths ecasy and efficient to tune, will re-
duce regeneration on the high wavelengths to
sucli an extent that the tuning may be broad
and the signals rather weak.

The second method that is used hy a num-

TO AVOID SQUEALING

FiGUure 5: Awnother method for preventing

squealing in a recetver is to place the inductances

near the condenser plates, thereby ‘lossing” the
circuit to prevent oscillation.

ber of set manufacturers is to wind the coil
with more turns on the primary but to place
the coils in close proximity to the metal end-
plates of the variable condensers. This causes
a loss in the metal end-plate and in the con-
denser plates themselves, due to eddy currents
induced from the windings. The effect of
this loss is to prevent oscillation and also re-
duce regeneration.

This second method, although it is a simple
one and usnally produces somewhat louder
signals on the higher wavelengths than the
first method described, still gives more re-
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generation and therefore sharper cning on
the lower wavelengths than it does on the
higher wavelengths,

The third method which was used to a
great extent in the carly days of radio-ire-
quency amplification is the use of a grid bias
applied through the action of a potentiometer
connected across the hlament circuit and in
series with the grid or input circuits to the
tubes.

This method has the advantage that the
bias may he increased on the higher wave-
lengths so that tuning at the higher wave-
lengths can be made almost as sharp as the
lower ones and the volume increased at the
same time. However, this method makes the
tuned-radio-frequency receiver radiate if not
properly handled, and in the ordinary broad-
cast listener’s hands such a set becomes rather
a menace. Another trouble with this method
is that the amplification obtained by decreasing
the bias so that regeneration is prevented or
controlled is much less than that obtained by
other and better systems.

The fourth method—and a practical one—
is the insertion of a resistance in the grid cir-
cuits of the radio-frequency tubes,

This system does not vary the grid bias but

'
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FOR CONTROLLING OSCILLATION

FicURE 6: Conirolling oscillation in a radio-

Sfrequency amplifier by means of a potentioneter

Jor adjusting the grid bias. The arrow points at
the totentiomeler.

places a load on the grid circuit just enongh to
prevent oscillation at the low wavelengths.
It gives extremely stable operation at all wave-
lengths and does not materially affect the am-
plification obtained through the tube. The
method consists merely in a load that absorbs
the cxcess energy produced by regeneration.

VW

RESISTANCES IN THE GRID CIRCUITS

FiGure 7:

a critical resistance in series with the grid of the radio-frequency tubes.

One other method for preventing oscillation in the radio slages is to insert

The extra energy

that would cause the circuil to oscillate is absorbed in the resistances, which are indicated
by arrows in the diagram.

r
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A VARIABLE ABSORPTION METHOD FOR PREVENTING OSCILLATION

FIGURE 8:

One or lwo turns of wire around the primaries and connected in series with a

continuously variable rheostat offers exceptionally good control of regeneration in the radio-
frequency amplifier.
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THE TUNED ABSORPTION SYSTEM FOR REGENERATION CONTROL

FIGURE 9:

Another absorption method consists of an abserption circuil containing

an inductance and fixed capacily which is tuned slightly below the lowest wavelength that

the recetver aperales on.

On the higher wavelengths the circuil of such a recetver is only

slightly affected by the absorption circuil, but as the tuning is brought lower and lower, the
absorption circuil comes gradually into play, thus preveniing oscillation and radiation all

the way down the scale,

The fifth method, which is also an absorption
method, may be called the inductive absorption
method. It may consist of an inductively-
coupled circuit with a condenser in parallel
and in inductive relation to the tuning ele-
ments of the radio-frequency tubes, It is
usually tuned to a low wavelength, and when
the receiver is tuned to a high wavelength lit-
tle absorption is obtained with the circuit.
But as the wavelength is reduced in the tuning
circutits, the absorption circuit absorbs more
and more energy, thus holding down regen-
eration at the lower wavelengths and making
tuning simple and easy. This is an adaptation
of the principle of the four-circuit tuner to
radio-frequency circuits. It is extremely effi-
cient and a simple method.

Other absorption methods which come under
this heading consist of a single or a number of
tirns of wire in close inductive relation with
the tuning coils which have in series with them
a carbon-pile rheostat for controlling the re-

This is the same principle as utilized in the four-circuil tuner.

sistance of the circuits and, therefore, the eddy
currents that are produced in the inductance
loop. This method may be adjusted for any
station to increase the amplification and the
volume of signals. It is a very simple control
and at the same time can be made extremely
efficient by critical adjustment,
Neutralization of tuhe capacity by any of the
grid methods, such as the Rice, Hazeltine, Jones
or the Scott-Taggart, are usually successful in
preventing radiation : the efhiciency of a receiver
that employs any one of these methods may
be increased by slightly upsetting the balance
so that regeneration is present to some extent
without bhecoming obnoxious on the lower
wavelengths, Perhaps only a single stage may
be left unbalanced and thus the selectivity and
the distance-getting ability of the receiver
may be increased a great many times. This
method is very efficient and when once prop-
erly adjusted gives very stable operation.
—RoBErRT TalT

Popular Fallacies About Coils

THERE are many misconceptions about the “low loss” feature

of coils or inductances.

Many of the so-called “low loss” coils

that are now so popular among radio fans have less efficiency

than some of the older types.

Just what constitutes a “low loss”

coil and how the characteristics of coils are being studied will
be told by D. R. Clemons—in a coming issue of PoruLar Rabio.
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CoxprcTeb BY ], AxprREW WiITE

Ix this department the Dean of Broadcasters—wchose voice is known to millions of broadcast
listencrs—records ftems of interest and value to all radio fans cverywhere.

“Radio Ilome-hunting”

PercerTisLE  deepening of the furrows of
anxiety in the brows of realtors in the vicinity
of Spokane is reported as direetly due to an
increase of what is termed radio home-hunt-
ing. One case is cited wherein it required
several weeks and the services of many real
estate dealers before a satisfactory location
could he found for Frank Stoop, well-known
sportsman, who looked over house aiter louse
in daxlight hours but time after time called off
what looked like a sure sale upon returning in
the evening with his radio set and finding poor
reception in each of the successively selected lo-
cations. Stoop finally bought a five-room bun-
galow (paving more than he originally in-
tended incidentally), which suggests the pos-
sthility of premium prices for non-static loca-

tions.
* x x

Yankee Apparatus in the East

It would hardly be thought that more Ameri-
can radio sets and parts are going to the
IFar liastern countries than to Europe, but the
export figures for this year show that, and also
that the Latin-Americans are using almost as
much of our stuff as the Canadians did last
year. Argentina, Brazil, Mexico, Spain and
Australia are of markedly increased impor-
tance as purchasers,

* * *
Special Programs for Farmers

TweNTY-0xE stations broadcasting programs
developed especialty {for the farmers is the im-
pressive 1otal reported by the National Farm
Radio Council. The subjects comprehended
in this service of far-reaching economic im-
portance have been expanded beyond the
original schedule of daily market reports to
embrace talks on poultry, dairy and live-
stock subjects, the trend of agricultural devel-

opntents, marketing of products and even news
ahout meetings of farm organizations., The
thoroughness with which the task of supplying
these programs is being accomplished is indi-
cated in the Council’s announcement that with
a string of co-operating stations from the At-
lantic to the Pacilic programs broadecast from
the individual locations are built for the farm-
ers living in the adjacent territory, an analysis
of the crops grown in each station serving as
the guide to subjects of particular interest in

each case.
* * *

A Brindle Cow for a Radio Set

“OF course, we can sell the brindle cow and
get another radio,” wrote a farmer to KDK A,
wlhen that station recently changed its wave-
length and could not be received without inter-
ference on the sct owned by this particular
devotee in New Hampshire. Although this man
has successfully logged eighty-five other sta-
tions, his slogan remains, “Anything to get
Pittsburgh.”  With 571 stations on the air, a
neat job is suggested for some tireless investi-
gator—how many are worth the sacrifice of a

brimddle cow!
* * *

The Meanings of Call Letters

Somenony is always asking the meaning of
the initials W and K which precede the call
letters of all our hroadcasting stations. These
initial letters, along with N (used exclusively
by the Navy), were assigned to the United
States by the International Bureau at Berne
to cover all American radio calls except those
designating amateur and experimental stations.
In the carly days, first convenience governed
the selection and issuance of station letters, but
recently the K calls have been allotted to sta-
tions west of the Mississippi and W to those
in the eastern scction of the country. The
letters following the initial K or W serve in
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many instances as a partial identification of the
station's owner, an idea which originated 'in
the helpful spirit of accommodation which the
Department of Commerce has always shown

toward radio.
* * *

No Radio Bootlegging for
John Bull

IN a broadcasting controversy centering
about the House of Commons recently the
principle that the "Englishman's home is his
castle” once again emerged triumphant. Beaten
down under a storm of protest over a pro-
vision granting the' right of search for un-
licensed receiving sets, Great Britain’s wircless
bill was withdrawn after it had been prop-
erly labeled, “A preposterous piece of bureau-
cratic tyranny.” The bill, it appecars, would
have empowered Justices of the Peace to
search homes where unauthorized apparatus
was suspected to be in use, and failure to take
out a license carried with it such penalties as
imprisonment for a year or a line not exceed-
ing £3500, regulation so severe, one writer
insisted, as to make listening-in as dangerous
a vice as drug taking or illicit distilling. It
is expected that a short substitute bill will be
introduced, with a view of establishing the
existing license system,

* * *

Commaunication in Davy Jones’
Locker

ComManpiNG officers of two submarines
will hereafter be able to hold conversations
with their craft submerged, through the devel-

i

opment of a new underwater communication
system invented by Dr. H. C Hayes, of the
Naval Research Laboratory, at Bellevue, D.
C. The_heterodyne principle is employed in
the new invention, thus making possible the re-
ception of high irequencies above audibility
of the human ear: herectofore only the com-
paratively low frequency sound waves could
be utilized, which limited under-water com-
munication to the transmission of code mes-

sages.
* * *

A Novel Radio Fire Alarm

A Rrabio fire alarm system which operates
automatically whenever an alarm is turned in
at the familiar street corner fire box is a
matter of civic pride with the city of Dallas,
Tex. The alarm signals, which are not dis-
turbing and are only on the air two or three
minutes, are broadcast on a wavelength of 146
meters from equipment which includes a new
50-watt tube transmitter. Firemen off duty in
their homes can thus be summoned when re-
quired to respond on the occasion of a third
alarm, apparatus required from distant parts
of the city, too, in the event oif a stubborn
conflagration is quickly made available, as
well as recalls sounded for those en route
when no longer needed at the point threatened
—thiese are additional relinements of service
reported by Superintendent Garrett, out of
four years' experlence with the system.

An Amateur Sp(ms 8000 Miles

ACCEPTANCE seems to be quite general (_)f
the record claimed by an English amateur in

THE WORLID'S LARGEST LOUDSPEAKER?
An idea that may eveniually be carried out in the city parks as well as the village commons
throughout the country has found practical expression in Idora Park, San Francisco. This
instrumenl, thirty feel long, has supplanted bands that the park formerly engaged.

e,
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A NEW VOICE JOINS THE ETHEREAL THRONG

One of the newest and most powerful of the English super-power broudcasting stations has
just been opened at Daventry; one of the huge antenna masts.

spanning  8.000 miles airline in a twenty
minute radiophone conversation carried on a
wavelength of 45 meters. Gerald Marcuse,
of Caterham, Surrev, accomplished this re-
markable feat, talking 1o Lieutenant Schnell
aboard the United States cruiser Seattle when
the vessel was 0600 miles east of Australia.
The British Marconi Company’s beam station
had previously conversed by radio with Aus-
tralians, but used an extremely higlh-powered

commercial set.
* *®

Dad Is the Real Radio Fan

A roxg standing impression that the voung-
sters bring radio initially into the house is not
borne out in a compreliensive survey made
in several sections of the country. The hus-
hands or male heads of the homes were found
to he the motivating force in more than half
of the cases, and the wife's desire for a re-
ceiver came sccomd. Only one set out of
cevery live could be checked up to the credit
of the younger members of the family. In
seven cases out of ten, too, Dad turned out
to be the official manipulator of the dials in
supplying the evening's entertainment. Two-
thirds of the people interviewed were operat-
ing their first set, the others having had two
or more receivers previously, but practically all
were willing to pay more money ior a little
hetter set next time,

Only Local Reception in Brazil

Tue retarding effect of unfavorable cli-
matic conditions has achieved for Brazil the
trailing position in the development of radio,
lagging far behind such Sogth American coun-
tries as Chile and Argentina. Static at Rio
and in the northern sections of Brazil makes
anvthing but local reception an impossibility
during the greater part of the year. In the
entire country there are only ten broadcast sta-
tions, the extremes of power being represented
by 500 watts and 10 watts, and an optimistic
estimate of the maximum number of reccivers
in use would be 12,000. Judging by the num-
her of licenses issucd, Brazil has nincteen
transmitting amateurs, and long distance re-
ception means little or nothing in the life of the
average radio devotee, any hshing for United
States stations being practicaily the exclusive
pastime oi a few AmeTicans resident in the
country.

* * *
Are “Municipal Stations” a
Menace?

Twe municipal station of New York City,
WNYC, ran afoul of the prejudices of some
of the residents of the metropolis during the
warm months of the year, and city officials
found themselves answering in the Supreme
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Court charges made by the Citizen's Union
that installation and operation of such a sta-
tion was unconstitutional, and furthermore
it was being used to spread “political propa-

ganda.” Following which there was much
pow-wow with the citizen's body insisting
upon an injunction to restrain the station

from {urther broadcasting, and the city ofh-
cials defending principally on the grounds
of the importance of the police alarms sent
out twice daily and a scheme for future broad-
casting of fire alarins, to say nothing of lec-
tures and musical programs as regular fea-
tures. The tempest in the teapot subsided
when  Justice  Churchill found that he had
insufficient legal grounds for granting the in-
junction and everything ought to be all right
anyhow in the future if the officials would
carcfully delete those things which seemed
to be more for the glorification of the Mayor
and his associates than for entertainment and
edification of the public. Wherecupon New
Yorkers sat back and wondered what the sta-
tion could accomplish that the dozen locals
were not doing very well and without any
increase in the taxpayer's bhurden. At last
reports they were still* wondering.
*

College Laurels for Radio
Research

A BT of radio research was acknowledged
the most valuable contribution to the advance-
ment of the college this year, in the award of
the Bailey Prize to Edmund B. Redington, of
Waverly, N. Y., a senior at Union College.

POPULAR RADIO

He received a silver loving cup in recognition
of undergraduate research work in making a
radio transmitter oscillate on the extremely
low wavelength of 38 meters. Standard
equipment was used, employing two 50-watt
tubes. The best previous operation had been
on four to five meters, dispensing with tube
bases and sockets. It had also been deemed
essential to nullify the internal tube capacity,
but the new oscillator used this capacity rather
than an external condenser, an unusually short
oscillatory circuit being obtained by the use
of extremely short connections between the
tube sockets.
x * *

Kipling Takes Up the
Broadcasting Problem

Twe radio problem in England is engaging
the attention of some of Great Britain's most
distinguished persons. Among them is Rud-
yard Kipling, who has agreed to take up radio
in a sertous way. He accepted an appointment
to the committee of ten which will inquire into
the future of broadcasting, its control, financ-
mg and management in Great Britain. The
British Broadcasting Company, consisting of
manufacturers of radio apparatus, has a mo-
nopoly of broadcasting, hut its license will ex-
pire in December next year, and the Govern-
ment committee will draw up a comprehensive
plan for governing broadcasting thereafter.
The committee includes prominent business men,
politicians, educators and one woman, Dame
Meriel Talbot, former adviser to the Minister
of Agriculture.

Kadel & Herbert

LISTENING IN FROM KINGDOM COME

Sam R. Kimball, an aged San Fernandino Valley rancher, has placed an order with a Los

Ange'es undertaker for a twelve hundred dollar sieel coffin equipped with a radio receiver.

Through it he expects to be able to hear what is going on in the world after ke dies, being con-
vinced, he says, that the soul lingers near the body until the day of judgment.




Ti.e Best in Radio Equipment

Absolute freedom from all self-made noises
makes Jewett performance a revelation. Dueto
the Jewert Clarifier (Patent applied for) there
is no B-Battery current in the telephone circuit.

ROCEEDING, step by step,

along the path of deliberate and

consistent progress, the Jewett
Radio & Phonograph Company now
offers a Receiver reflecting, in its _
every detail, that originality and E,"L‘L"’Z‘féif&?fféﬁiﬁ'f
close approach to perfection which Distributionis through

wholesalers and retailers

you have so thoroughly enjoyed in whoarcunderdirectcon-
tract, with full territorial

the Jewett Superspeaker. e

JEWETT RADIO & PHONOGRAPH COMPANY

5668 Telegraph Road Pontiac, Michigan

Copyright 1925
Jewett Radio & Phonograph Co.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Do you drive a car?
Do you ever have little things go wrong
with it?

You have become so used to minor
troubles that you don't condemn the car
on which they occasionally occur.

No—

You go right to a service man—a man
who knows your make of car. You don’t

=

Whether You o Smtle
or Cuss Depends on the
Service Behind Your Radio

WHAT is this radio service which we

claim 1s so necessary?
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go to a handy man who claims he can fix
any car.

That’s automobile service, and is one of
the main reasons for the auto being the
success it is today.

The same service condition exists in
radio—the only difference being that people
don’t yet understand it.

The radio instrument which never re-
quires service has never
been built — it never will
be. Like automobile manu- /8§

OZankKN\

124 Austin Avenue C,
Chicago, 1llinois

YOU'LL KNOW
THE MAN BY
THIS BUTTON!

All appara!us advertised in this magazine has been tested and approved by PoruLar R RADIO LABORATORY
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Openings for a Few
More Ozarka Factory

Representatives
ZARKA Incorporated, is now en-

tering its 4th year. From a
beginning with one engineer, one ste-
nographer, one salesman—our present
president, the Ozarka organization has
grown to over 3,100 people. There must
be some good reason for this growth.

Ozarka instruments have made good—
they have more than met competition.
Ozarka representatives have made good
not only because Ozarka instruments
were right, but because they have been
willing to learn what Ozarka engineers
were willing and capable to teach them
—Ozarka unusual salesmanship and
Ozarka service.

There are still openings for the right men in
this organization—men who believe in the

future of radio—men who are tired of working
for some one else—men who want a business of

facturers, the better radio manufacturers their own. Prove yourself by sales and willing-
do all within their power to make their in- ness to lear{'rhand exclusive te'}"“t‘-'if_ye:l"!" EE’C
struments mechanically perfect. Neverthe- gétnegf:ﬂy for some. t‘i::ewfﬁl“et b e ot e
l?ss' like the auto, little thlngs_ will some- of his fellow men because he has never “put
times go wrong—they are serious to the anything over’ just to make money. He may
radio owner but very simple to a factory not hsiwe mucblln money, :ut he is :lmt broke and

3 3 is. at least, able to purchase one demonstrating
trained service man. e erarment

The handy manhwhlo can ﬁ)}c‘ any rgtl:lio simlfly
experiments until he locates the trouble—such a
method was disastrous to the auto in former days— Send fOl‘ FREE BOOk

it is disastrous and expensive in radio today. It is Radio offers a wonderful opportunity to men

not sound. Ozarka instruments are sold only by who are willing to start at the bottom and build.

Ozarka factory representatives, men who are factory Y ou need not know salesmanship, but will you

trained in sales and service, men who sell no other learn what we will gladly teach you? You may

radios but Ozarka. . not know radio, but we can and will teach you
These men don’t pretend to know all about radio if you will do your part. With such knowl-

but they do know all there is to know about Ozarka edge and willingness to work, it doesn’t

—isn't that the kind of radio service you want? seem possible that you cannot make good.
Ozarka instruments are sold under a very definite Sign the coupon below, don’t fail to

plan. An Ozarka representative will gladly set ive the name of your county.

up an Ozarka in your home—he won't tune it— Eetter still write a letter, tell us /

he won't tell you what it will do—you must operate about yourself and attach the Ozark

yourself. If the results you receive by your own coupon. If interested in our Inco ?;a:ed

operating won't convince you that the Ozarka salesman’s plan ask 124 A -rpAt p

gives you the distance. volume, selectivity, tone for ‘*‘Ozarka Plen Chic::t(:nllli‘::;is.

and ease of tuning that you demand, then don't No. 100.” Withaat eblication send

buy it. book :'Uzargl:. Insteruo

) Ozarka instruments ?Je buﬂt to ?ell themselv:; Ozarve Repreaentative, "o °f
ut no Ozarka is sold without factory-train - .

service behind it. / D T D Eranes whoreby

1 can sell your radio instruments.

—
(NcorpornTED . A

124 Austin Avenue C
Chicago, lllinois ' A}n(y . SLALE coeries ceenrcensrasssssassetomnnsan, ——es

ANl apparatus advertised in this magasi;w has been sested aru-i c-zpproved by POP_L‘_LAREADIO LABORATORY
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Model A - - Price $175
Sockets Fit All New Type Tubes

Far Ahead
of the Times

The new Mu-Rad Transcontinental
Receiver is a distinct advance in the
art of Radio Reception. It is the
evolution of ten years progress and de-
velopment in Radio and is the master-
piece of one of Radio’s greatest en-
gineers.

One Dial Control

One Dial setting, the turning of One
knob brings in local and distant stations
with amazing clearness and volume and
absolute selectivity. Once a station is
logged it will always come in at the
same dial setting. It's so simple a
child can operate it.

Write Dept. F-2 for Literature

MU-RAD RADIO CORPORATION

Factory: General Sales Offices:
Asbury Park 972 Broad Street
New Jersey Newark, New Jersey

G
MU-RAD

Transcontinental Receiver

All apparatus advertised in this magazine has_bccn lested and approved by POPULAR RADIO LABORATORY
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The Best in Radio Equipment

Model B - - Price $125
Sockets Fit All New Type Tubes

A Heart to Heart
Talk onRadio Receivers

The Radio Receiver You want must
be able to bring in local and distant
stations, at will, clearly, and with
full, rich volume—and it must be so
simple to tune and so reliable in opera-
tion that your child can tune it. You
also want a Receiver that is so far
advanced that it represents a permaneni
value when you buy it.

That is why you want the new Mu-
Rad Transcontinental Receiver.

Go to Your Nearest Dealer—
See this Remarkable Receiver —
Ask Him to Let You Tune It Yourself.

Write Dept. F-2 for Literature

MU-RAD RADIO CORPORATION

Factory: General Sales Offices:
Asbury Park 972 Broad Street
New Jersey Newark, New Jersey

i
MU-RAD

Transcontinental Receiver

All apparatus advertised in thisTnagaz_ine _k;s been tested and approved by PopULAR RADIO LABOE‘;TORY-
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Radio

Receiver

Selectivity means more
with the Valleytone

Potential Balance
exclusiveintheValleytone

The potential balance method of sup-
pressing oscillation and preventing
distortion is used for the first time
and exclusivelyin the Valleytone
Radio Receiver.

Reception is clear and mellow—free
from the thin, hard, metallic sound
and the howls and squeaks which have
been the plague of radio.

Valley Toroidal Coils

The Valleytone is the first manu-
factured set to use Toroidal coils. The
Valley Toroidal winding allows a
greatercouplingratiobetween primary
and secondary. The result is an ap-
preciable increase in volume over the
old solenoid winding.

Appearance

The Valleytone is mounted in 2 solid
walnut cabinet, finished in two tones
with inlaid gold stripes. It may also
be procured in beautiful console
models. Special Valley tables with
built in loud speaker may be obtained
for the cabinet model.

Finer tuning becomes a reality - « - selectivity means
more with the Valleytone Radio Receiver.

For instance: The Valleytone has regularly received and
separated clearly and distinctly, radio programs broadcasted
simultaneocusly from stations on wave lengths from four to
five meters apart.

Such selectivity is attained in the Valleytone because of the
Toroidal coils. The Valleytone circuit brings in stations
sharply, clearly, and free from distortion.

With the Valleytone, you can enjoy radio as never before.
You can get a station if it is on the air and transmitting
strongly enough to reach you. You can choose your stations
by the clock and hear them with the Valleytone.

The Valleytone is a five-tube set. It is manufactured by
an old established company with the experience and the re-
sources to assure you always the utmost in radio value.

Before you buy a radio, see the Valleytone. Hear it. Let
an authorized Valley dealer give you a demonstration.

VatrLey ELectric Company, Radio Division, St. Louis,u.s.A.
Branches in Principal Cities

Valleytone Valley Valley
Receiving Sets Battery Chargers B-Eliminators

Valley Electric

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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For radio at its best
you need these, too

Like new B batteries every night

Here is a new and better way of supplying B voltage for
radio reception.

B batteries wear out. They cannot be the same two nights in
succession. As they decrease in strength, volume decreases,
too. Furthermore, they become noisy as they wear out.
The absolutely ideal B battery current can be obtained only
by the use of fresh new B batteries every night. The same
ideal results can now be obtained by the use o% the Valley B-
Eliminator as your source of B voltage.

In its performance, the Valley B-Eliminator is like a new set
of B batteries every time you tune in and every second you
are tuned in.

The Valley B-Eliminator is more than a substitute for B Batteries. It is a

new and better way of supplying B voltage for radio reception. 1t operates
on the house lighting circuit and provides B current at a constant voltage
all the time.

Hence reception is always at it3 best. There is never any decrease in the
strength of signals and none of the frying noises or hum which are due to
low B katteries. Volume is maintained. Reception is uniformly good.

Valley B-Eliminator

The Valley B-Eliminator is made for receiving sets

from one to eight tubes. Binding posts and con-
trol theostatsare mounted on Bakelite punel. The
unit is enclosed in # handsome black case.

It costs less at the start than wet B batteries and
less in the long run than dry cells, too. Much
more satisfactory than either.

The charger with
ten points of superiority

The Valley Battery Charger has a reputation for results. It is based on
principles which were proven successful long before radio became popular.
It is the only charger needed for all radio batteries:—6 volt A batteries;
24, 48, 72 or g6 volt B batteries; and 2 volt batteries.

It has ten points of superiority

1 No bulbs.

2 No liquids.

3 Quiet in operation.

4 Cannot harm your battery.

5 Efficient. Takes about a dime’s
worth of current for a full charge.
6 Correct 6-ampere charging rate
enables you torecharge your battery
overnight.

7 Ammeter mounted flushwith
panel shows if battery is receiving
charge and if charging rate is correct.

8 Special switch for B Batteries.
Voltages: 24, 48, 72, 96.

9 Has only two wearing parts, the
contacts, which can be replaced
casily and cheaply. Average life of
these contacts about two years.

10 Built in handsome black case
with grained and engraved Bukelite
panel and clear glass top which
shows simple patented working
parts. Harmcnizes with the finest
receiving set.

These features are all essential. Be sure of them by getting only a Valley

Battery Charger.

Valley Battery Charger

V arLey ELecTric Comrany, Radio Division, St. Louss, U. S. A.

Branches in Principal Cities

Valley
Battery Chargers

Valley

Valleytone
B-Eliminators

Receiving Sets

Valley Electric

Al apparatus advertised in this magazine has been tested and approved b; PoruLar Rabro LABORATORY
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Your Present Receiver!

Its performance through the use of
the Penetrola will astound you!

WALBERT Dr!‘:ss.-i-;p
PANELITE Your panel with

the original
PANELITE. Enjoy the com-
fort of tuning without eye-
strain, Also serves as pilot
light. Hoocks-up with “A"
Battery circuit. Single-hole
mounting. Complete with
low-current bulb.

’I‘HE folloxing results are guaranteed on even
the finest of receivers.

Nickel Plated $1.00 1. Increase selectivity. A powerful } Results of ofl
Gold 1.25 aid in penetrating interference from { laboratory |
ol LI 2 g local stations. Will positively bring [ tests sent

in stations you can't get without it1. / on request.
2. Increase range and volume.

A\ 3. Reduce static by permitting use of short aerial A
¢ while actually increasing signal intensity.

4, Improve quality by making it unnecessary for
you to operate your set close to the oscillating
{howling) point.

o

5. Positively stop your set from radiating to
the annoyance of neighboring fans.

The Penetrola will add more in performance than
many times its cost invested in a new set. In most
cases your new combination will out-perform the
best set on the market. See your best dealer.

Jobbers and Dealers: Write for discounts

WALBERT MANUFACTURING CO.
933 Wrightwood Ave., Chicago, U. 8. A.

BERT

Nee .
SRNWENONE
i RSN I

WALBERT A sturdy,
LOCK silent and most
efficient fila-

SW[TCH ment control
with originai

locking fea=

ture. Easily substituted for
present switch. Standard sin-
gle.hole-mounting. Dust and
shockproof. Takes minimum
panel space. Costs no more.

50c¢.

Extra key
with key ring Two types: (a) for
attachment— antenna sets, (b) for
20c. loop sets. Easily in-

stalled—no alterations
whatever. Equipped
with standard Walbert
parts: Univemnier,
Univernier-Condenser,
Low-loss Socket, Low-
loss Inductance, Iso-
don, Colored Connec-
tion Cords. Finished
in black crystalline

enamel blending with -~
an%r cabinet. Price—
All Walbert $35.00. <
products pro-

tected by Pats.
or Pats. Pend.
U. S. and For-

eign.

e

- Write for

i —-—::7 laboratory
— bulletins de-
scribing any Walbert prod-

uct in which you may be

interested.

UNIVERNIER CONDENSER—S3OCKET

SLF VERNIER DILAL

All apparaius advert:sed in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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The FIRST
Vernier D:al is Still First!

I\/lamy new and unigque features

VER three years ago the first UNIVERNIER

appeared on the market. Today, more than
a million UNIVERNIERS are helping fans “fsh"
for elusive DX stations. . . . Now comes the 1926
UNIVERNIER-—better than ever. With many
unique features the original Vernier Dial is un-
questionably the best:

1. New simphhfied mounting
Takes standard shaft projection without
cutting.
b. Complete Unit---no separate dial.
c. Firm anchorage no friction anchorage (as
/ in other dials) to cndanger instrument bearings
-\ and give intermittent action.
? d. One of the few Vernier Dials that can be
mounted with single-hole-mounting conden-

Sers.,
2. Smooth firm action thru expertly designe:d
gearing. No slipping or jerking.
3. Batelike knob and 4” bakelite dials. Standard
clockwise (counter-wise if desired
4. Removabie logging card. The most practical
logging method ever devised.

See the new UNIVERNIER at your dealer—
or sent postpaid on receipt of $1.50 (list).

Jobbers and Dealers: Write for discounts

WALBERT MANUFACTURING CO.
933 Wrightwood Ave., Chicago, U. §. A,

e

N §\§\ NN

\\\ .." N NN\

Remember how the
““slow-motion”" picture
enabled you to see de-
tails which passed too
quickly in the usual
running? In a similar
way, the ‘‘slow-
motion’'—I12-to0-1 ratio
{proven right)—of the
UNIVERNIER lelps
you find many stations
that arc missed if
“searching” is done

with the rapid adjust-

. ment of an ordinary 3
dial. e
i ~=d
20

r’f!/&f '

MM%' I

Wi i

i
b

)

FREE
Write for laboratory
bulletins describing any
Walbert products in
which you may be
interested.

PANELITE—TENETROL A—m—m—

WALBERT
SLF
VERNIER
DIAL

S.L.F. VERNIER Dial. Im-

Convert
your old con-
densers to
straight-line-
frequency with
the Walbert

parts S.L.F. characteristics to
any semi-circular plate con-
denser plus vernier control.
4” nickel-silver dial. Concen-
tric mounting. For other fea-
tures see  the new UNI-
VERNIER.

$2.00

WALBERT A re
UNIVERNIER markably

small, com-
CONDENSER pact and
casily
mounted condenser with dust-
proof enclosure. Spring brass
plates. Manufactured under
Lowenstein Straight-Line-Fre-
quency Patents. Gives S.L.F.
over 90% of broadcast fre-
quencies. Lower loss than
laboratory standard. Minn,
Cap. 10.05 mmf; Max. Cap.
356 mmif.
$3.50
Combination Univernier

#nd Condenser, $5.00

‘Unit Mounting) ﬂ

All Walbert
products pro-
tected by Pats.
or Pats. Pend,
U. S. and For-
eign.

e

LOCKSWITCH——

1SODON
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TRUE

TONE QUALITY

THE DAVEN

il SUPER-AMPLIFIER

RESISTOR MANUAL

The Handbook of Resistance
Coupled Amplification.
At Best Radio Dealers 25¢.
Direct by mail. postpaid 30c.

CLIP THIS C(lUPON

................................

DAVEN RADIO COR PO“.’\ T ION
158-160 Summit St., Newark, N. J.

Please send me the following on Re-
sistance Coupled Amplification ;

Check one
[ Reststor Manual. 30cis enclosed.
O Complete Catalog (free).
Name. ... .... ..

..........

FOR DEALERS: Send your let-
terhead or card. or this coupon
and we will hare our nearest dis-
tributor communicate with you.

.....

VOI.UME was formerly the goal of radio engineers. The blare of discordant
trumpets succeeded the tinkling of the harp. The goal had been reached.

This explains the

But true tone quality is the star we now are shooting at. Al
e

phenomenal growth of the demand for resistance coupled amplification.
end of the era of distortion is in sight.

Daven engineers have pioneered in resistance coupled amplification. Daven
Resistors and Mountings, Ballasts, Amplifier Kits and Super-Amplifiers are
standard everywhere.

The Daven Super-Amplifier is the aristocrat of amplifiers. Absolutely no dis-
tortion. A revelation to music lovers. It is sold by dealers everywhere,
complete, ready to connect with tuner and batteries, for $15.00.

DAVEN HIGII-MU TUBES

MORE volume of true tone quality is the latest achievement of Daven engineers.

The pew Daven Tube Type MI1T-20 increases the amplification of the Daven Super to equal or exceed
that obtainable with transformers. 6 volt, 3/ amperc—$4.00 each.

The Daven Power Tube Type MU-6 for the last, or output stage—$5.00 each.
DAVEN PRODUCTS ARE SOLD ONLY BY GOOD DEALERS

"Tho Siree o Alorid”

"DAVEN RADTO" ' CORPORATION

Sosistor Spocialists

Reg. U, 8. Pat, OHf

Newark New Jersey

THE BIG LITTLE THINGS OF RADIO

All apparatus advertised in this magazine has been lested and approved by PoruLAR RADIO LLABORATORY
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The New Daven Tube

Type MU-20 increases the amplification of
the Daven Super-Amplifier to equal or exceed
that obtuinable with transformer coupling.
A onc-purpose, three-element tube, 6-volt,
14 ampere—$4.00 each. Daven Power Tube
Type MUs6 is recommended for last or out-
put stage—$5.00.

107

Daven Engineers
Blaze Another Trail

THE bigpest of all the litile things in radio is
the grid leak. The Daven Grid Leak isknown
the world over as the grid leak of permanent,
conatant value. It is standard.

Almost as important is the condenser. But
grid condensers change with temperature and
bumidity. ‘The mica in condensers lacks uni-
formity or is impure. The tin foil plates neit
or change their capacity.

In their constant efforts always to simplify and
to improve, Daven engineers have made a re-
markably effective eombination of grid leak and
condenser.

TWO-IN-ONE!

THE DAVEN LEAKANDENSER is so simple, 8o effective
and sn sturdy that you will wonder why it was not thought
of before.

Similar in size to the Daren Grid Leak. it takes the place of the
usunl grid condenser which has shunted arvund it the usual
gridd leak. Made with five different values of grid leak resiet-
ance. 2, 3, 4, 5 and 7 meguhima. The grid condenser capacity
is fixed and correct for all makes of detector tubes.

With every Leakandenser n pair of new fastener clips that dw
pot permit it to shake out. Precision-built. Price §1.00 each.

Manufucturers are invited to send for a sample.

TIIE RESISTOR MANUAL is the hand book of Resistance Coup-
led Awplification. At your dealer's 25¢. By mail postpaid 30c.

I DAVEN PRODUCTS ARE SOLD ONLY BY GOOD DEALERS

Do Slne of Aeeit” .
"DAVEN RAD 10 \CORPORATIOY
Hosertor Spocralisés

NEWARK Reg. . S. Pat. OfT. NEW JERSEY
CLIP THIS COUPON

DAVEN RADIO CORPORATION D-10-25
158-160 Summit Street, Newark, New Jersey

Please eend me the following on Resistunce Coupled
Amplitication : —
Check ons

[] Resiztor Munual. 30c is enclosed.
[ Completc catalugue (free)

Address

For dealers: Send your letterhead or card, or this coupon
and we will have our nearest distributor commnunicate witl

Yorn.

OF RADIO

THE BIG LITTLE THINGS

All upparatus advertised in this magazine has been tested and approved by PoruLAr RaDIO LABORATORY
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For a long time the radio pub-
lic has been waiting for some
revolutionary improvement in
variable condensers.

Now it’s here!

The Furnell Taper Coil Con-
denser introduces the first
“new-idea’ principle offered in
condenser design, since Radio
became popular,

Heretofore practically all van-
able condensers have been made
up of two series of projecting
plates, that intermeshed by the
movement of a rotating shatt.

The limitations, as well as the
deficiencies of this old style
condenser. have long been recog-
nized by the professional.

The Greatest Improvement

The Furnell Taper Coil Con-
denser embodies a principle never
before used in condensers.

[t has no projecting plates,
no gears, no racks. No solder.
No washers. Nothing to get
out of alignment. Nothing to
become loosened. Nothing to
get out of order.

In every detail, the Furnell
Taper Coil Condenser has been
designed with one outstanding
thought in mind-—to afford the
highest degree of efthciency ever
attained 1n condenser construc-
tion.

And professional tests have
proven the Furnell as supenor
to the old style condenser, as
the tube set 1s to the crystal.

We are now getting intn production, and expect
to begin shipments about QOctober 15th, 1925

PATENTS
PENDING

¥

All apparatus advertised in this magazine has been lested and approved by PoruLAR RaDIO LABORATORY
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The Furnell hag only
two plates. each plate
being coiled in the
torm of an evolute,
like an unwound
clock spring. The end
of each coil is dlrectly
connected with the
circuit terminal.

The Furnell Condenser is a low-loss
untt, of the modified straightline fre-
quency type. and uses air for the dielec-
tric.

Due to its improved principle—its
simplicity — its  permanent alignment
under all conditions, the Furnell affords
a marvelous smoothness, and a vernier-
like accuracy.

And the practical manner in which
the Furnell spreads the entire broad-
casting range over 360 degrees—one
complete revolution of the dial—is a
wonderful departure.

Radio exiperts praise the Furnell
Condenser because it gives to radio
reception, a degree of tuning perfection
heretofore unattainable.

Il This remarkable de-

| vice has lbwen tested
and highly approved
by .. M. Cockaday
of PorurLar Ramo
Laboratory, and by
other well-k nown
authorities.

You will experience a new thrill n
radio, when you use Furnell Taper Coil
Condensers in the set you build—in the
set you have—or in the set you buy.

SIZES AND I'RICES
Prices include 360° Dial, 3 in. or 4 in.

Capacity 3 In. Dial. 4 In. Dial.
00025 mid. £5.25 $5.50
00035 mfd. 5.50 5.75
0005 mid. 5.75 6.00

Dimensions—All Capacities
Overall depth  (panel to end) 234 in
Diameter 234 in.

New Models 10 be shown soon will be
an Enclosed type ({(dust-proof)and a
Multiple for one-dial controls.

Be sure to visit our exhibits at the
Radio Shows.

Write for interesting folder

for plans and discounts

Manufacturers—Jobbers—Dealers

may cxpect the Furnell Condenser—in brilliancy of performance and in
sales activity—to excel all previous condenser records. Wire or write

7}, FURNELL MANUFACTURING CORPORATION

889F BROAD STREET, NEWARK, N. J.

FURNELL

360°

TAPER COIL

CONDENSERS

rd
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plions chosen % reproduce
4 “Papal Ceremonies

throughout Saint Peters, Rome

His Holiness the Pope seated
" on his throne upon the occa-
sion of the recent canonization of
Sister Teresa. The microphone is
on the right arm of the throne.

'
Of ALL loud speakers, Amplions enjoy the
honor and high compliment of having been
installed throughout the famous Cathedral of
Saint Peters, Rome, that important ceremonies
conducted by His Holiness the Pope may be
clearly audible to great multitudes of people.

Supreme clarity of reproduction was the prime
requisite. It is only logical that The Amplion
—creation of the actual originators and oldest
makers of loud speakers—shoul! have been
chosen. Amplions outsell any other loud
speaker throughout the world, chiefly because

of unrivaled clarity of tone. “The clearness of
the reproduction of the Pope’s voice was an outstanding
feature,” writes a witness 1o the first ceremonies.

Hear The Amplion in comparison with any or all other
reproducers. Prove to your entire satisfaction that it is the
world’s finest loud speaker. Amplion Loud Speakers,
$12.00 up. Phonograph units in two sizes. Write for inter-
esting literature and dealer’s address.

THE AMPLION CORPORATION OF AMERICA
Executive Offices : Suite X. 280 Madison Ave., New York City

Canadian Distributors: Burndept of Canada, Ltd., Toronto
Alfred Graham & Co., London, Eng., Patentees

APLOY

Saint Peter’s Tomb, showing two of many

Qhelorlds Standard foud Speaker i i et o

All apparatus advertised in this magazine has been tested and approved by PortvLAr Rapio LABORATORY
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ULTRADYNE

MODEL L-3

No Dials-NoPanel
Built in fodSpeater

F the Ulturadyne Model L-3 were merely
another new receiver, its influence in the
industry would be little felt.

But 1t 1s in reality the first step in the general
revision of radio receiver design which 1s bound
to follow 1ts advent.

For the new Ultradyne Nodel L-3 is an entirely new tvpe of
receiver—radically different in appearance and merhod of
operation—-—gives finer results from finer engincering. Employs
six tubes—is completely assembled and wired, ready for the
tubes and batteries.

It has no dials—no panel—no needless controls. Two levers.
an exclusive Ultradyne feature, give you control of the entire
broadcast program. Its operation is practically automatic—
simply slide the pointer to the station vou want and adjust the
volume control, soft or loud as you like it.

Loud Speaker and “B” Batteries self enclosed in a beautiful
cabinet that is far from mechanical in design and is an ideal
mahogany furniture piece for the most charming home.

Ask your dealer for a demonstration.

Write for
descriptive folder

pE————

14135

‘ CORPORATION

116 East 25th St.
New York

PHENIX RADIO

J
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Ward’s New Radio Catalogue

Is Yours Free

Yours Free—the newest, most in-
teresting book published on Radio.
A book prepared by Radio experts
—a complete Radio manual.

52 fully illustrated pages showing
what is new in Radic and what has
been approved by the best experts.

It shows sets from one tube to
five tubes, the new one dial control,
parts and supplies, batteries and
cabinets. It gives a list of stations,
a radio log for recording stations.

Headguarters for Radio

Ward’s is today one of the great.est
Radio stores in the world—selling

everything in Radio without the
usual Radio Profits. And besides,
we sell only the tested and approved
equipment—selected and tested by
our own experts, who are up to the
minute in Radio. Thousands of cus-
tomers write us of their delight and
saving on Ward's Radio sets.

Our 53 year old Policy

For 53 years we have sold only
quality merchandise under a Golden
Rule Policy. You can rely abso-
lutely upon the quality of every-
thing shown in this Radio Cata-
logue.

Write tor your iree copy ot Ward’s new Radio Catalogue

Montgomery Ward &Co

The Oldest Mail Order House is Today the Most Progressive
Baltimore Chicago KansasCity St.Paul Portland, Ore. Qakland, Calif. Ft. Worth

All apparatus advertised tn this magazine has been lested and approved by PoruL.AR RADIO LABORATORY
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11926 (atalog of
RADIO

ARGAINS

The World's Largest Exclusive
Radio Mall Order House Will Send
You This Wonderful Book FREE

64 illustrated pages containing
thousands of bargains in radiosets,

semi-finished sets and radio kits of I
all styles, sizes and approved circuits. S-tube sets as low as 529,50, Beautiful models
of the verg latest designs and types. Elaborate console models with loud speakers built,
right in cubinets of genulne mahoguny and walnut. All sets guaranteed. Coast (o coast re-
Celving range. Aiso contains everything in radio supplics, Ineluding batteries, chargers, loud
EPeskers, trabsformers, condensers. rheostats and any other parts you may want for improving
your set or building a new one. Guuaranteed suving to you of ¥ to 14.

The Biggest 5-Tube Value on the Market

Positively the world's greatest 5-tube radio bargains. Regular
$73.00 value. OQur large quantity production enables us to sell this
set for only 529,50, fully built and wired in beautiful mahogany
cabinet of latest design with sloping Bakelite panel of Satin finish,
handsomciy etched and engraved as jllustrated. Constructed of the
finest low-loss condensers, coils and sockets. Bakelite 32950

ADIQ Skt

bascboard panel and dials. Price for set only.
Transportation charges extra, shipping weight 25 lbs.

This set with all accessories, including the famous Amerlgan
Bell loud speaker with adjustable unit, 245 volt “B" batteries, |
one guarahieed 100 Ampere Hour, rubber case storage " A battery, ]
cable for battery connectlon. 5-201A tubes, Aerial and ground equip- \
ment. and everything complcte ready to set up and op- 59-, 5 Y \ |

— i*\_.\n_;

erate. Nothing else to buy. Price
Order Direct from This Page! Save About One-Half!

Transporiation charges extra. Shipping welght 100 1bs.
Order «irect from this pa.gg. 8ave i ta 3. Our guarantee protecta you. Money cheerfully refunded If you are not satisfied. Write your
order and prices plalnly. nd post office money order or bank draft for full amount to Insure scfety. Refer to any bank or commerclal
agency regarding our rellability.  All kits deseribed on 1his page shipped prepaid East of Rockles (except Canada). American Radynola
and the 5-tube Radio Frequency receiver shipped charges eoliect.

SEMI-FINISHED 5-TUBE RADIO FREQUENCY SET

World's Famous 8-tube

This speclal offer I8 astounding the radlo world. Coast to coast
reception on loud speaker. Low loss condensers and sockets.
Highest quality transformers. Hakelite rheostats. All wiring con-
cealed under Bakelite baseboard. 7xi8 panel—Ifits Into any standard
7x18 enbinet. Comnletc instructions for operating. Guaranteed
saving to you of $50.00. Price of set all mounted, $18.75, Cub-
inet of sume modelas Ameriean Radynola pletured above $5.65extra.

You must have our eatalog no matter what set or kit you
want. Qur line is complete and inrludes all popular sets, such
as Superheterodyne, Neutrodyne, Ultradyne, Reinartz, Regen-
erative, Radio Frequenc¢y, Browning-I)rake, Super-Heterodyne
Reflex and all other latest circuits. Kits, sets and parts manu-
factured by all well known manufacturers guch as Frost, Howard,
Baldwin, Hrandes, Western Electric, Columbla and others.

Our sem|-finished sets eame with all parts mounted on panel and
basehoard ready for wiring. Do not full to send for our eatalog,

emembher—we are the larkest exclusive radio mall order dealers in
the world and carry the best of everything in radlo. We gave You
%tt? ¥ on the followlng kita. Detalled descriptions appear in our
catalog.

superheterodyne,
Full{’mounted on panel
and baseboard. Comes
completely as-~
sembled ready te wire |
and operate. We have
testimonials from ¥
thousands of builders of ’
this set. Some have reccived foreign stations on loop aerial. Un-
surpassed in volume and tone quality. Low-loss straight line
frequency condensers, vernier dials, finest quality rheostats.
Matched Remler or Columbia long waved transformers. Res
quires only three serews for attaching panel and baseboard and
sct is ready to operate. 7x30 panel. Price of set only $43.75S.

Requires following aecessories to complete this set: 7x30
cabinet, 8-201A tubes for storage battery operation or No. 199
tubes for dry cell operation. 100 Ampere hour storage battery,
2-45X ""B" batteries, Joud speaker, center tapped loop aetial.
Alltheseitenisarclisted in our catalog at a tremendous saving.

NEUTRODYNE
Genulne licensed Neutrodyne
kit of parts, come fully assembled
on the panel and baseboard with | pane)

lete inatructions,
ready 10 wire  Price. $2Je19

Catalog fncludes
list of broadcast-
ing stations,
general radio in-

formatlon and brjce

COCKADAY
3-tube Cockaday kit of | DRAKE and also PRESS-
parts, fully assembled on
and baseboard,
ready to wire

— e —S——
FOUR TUBE BROWNING } Genuine Parts for Cogka-
day Resistance Coupled
and 5-tube set at prices
thatwill astound you. Also
complete parts for AC Kit.

LEY and REMLER SUPER-
HETERODYNE
At Bargain Prices.

$15.85

facts about our
free service divis-
fon. Write for Jt
today.

159 N. Union Ave.

RANDOLPH RADIO CORPORATION

Dept. 29 Chicago, lllinois

AU apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LARORATOR:
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A type for every - vy /i o - 4

need or preference :
S 01.A

S§-99 Large Base
§-99 Small Base

T / you want lo get
down to bed-rockh on

|\ the tube sttuation

THIS tube or that tuoe—a cheap, ques-

tionable product that quickly wears

! down “B” batteries and gives little that

i is worth while in return or a downright

quality product that brings out the best

in your set—its an important question
many fans are asking themselves today.

If you want to quit speculating with radio
tubes—if you want to get down to bed-
rock and get all out of your set that its
possible for a tube to get—then install
Sylvanias. Immediately you will notice
a big difference in performance: better
tone, greater sensitivity, more volume,
longer life.

There is no compromise in Sylvania per-
formance because there is no comprom-
ise in Sylvania manufacture. There is
one standard only—the best it is humanly
possible to produce. Yet the price is no
more than you will pay for any other
tube.

A Note to Dealers

SYLVANIA tubes are made by a close-knit
organization that knows, from long years of
experience, the intimate relationship of quality
to profits. You should, by all means, get full
particulars about the dealer franchise now.

Sylvania Products Company

Emporium, Pa.

Lol

All upparatus advertised in this magaszine has teen tested and approved by POPULAR RADIO LABORATORY
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Perfect Slmp11c1ty

Licensed under Blackmore Patents and Patents

Pending. Hogan Patent No. 1,014,002

5-Tube Receiver

A touch of the finger brings 'em
in! Think of a receiver without
dials—so simple that any child
can operate it; a set that is fool-

proof ! That's NO-DIAL, the
newest thing in radio!

Features You Have Waited For!

Utmost Simplicity without sacrifice
has been attained by NO-DIAL en-
gineers through the most careful corre-
lation of all parts. Adjustments which
the listener, himself, in ordinary sets
must make are in NO-DIAL complcted
at the factory.

Better tuning is made possible be-
cause the condensers are permanently
kept instep. Rotating the coverbrings
in station after station loud and clear,
far and near. The cntire edge of the
cover is your permanent visible Station
Register. Stations always come in at
the same places where you locate and
mark them. Scrap the log book!

Place your order now with your dealer

if you expect to get delivery. The

demand is exceeding all expectation.

Accept no complicated substitutes.
OUR GUARANTEE

We guarantee NO-DIAL Receivers
against defects in workmanship or ma-
terial.

THE OHIO STAMPING &
ENGINEERING COMPANY
Dayton, Ohio U.S.A.

N

Sensitivity of NO-DIAL is equal to
that of higher-priced receivers. In many
tests it has received stations from coast-
to-coast with loud speaker volume and
fine tonal quality Tube for tube, it
recognizes no superior. NO-DIAL does
not re-radiate.

Cabinets of NQ-DIAL Receivers are

of spun aluminum, absolutely shielding

it from body capacity. Finished in
mahogany brown crystalline, it matches
the most beautiful loud speakers and
harmonizes with distinctive furniture
in any home.

Circuit of the five-tube NO-DIAL
is the latest and newest radio hook-up,
a most remarkably efficiecnt combina-
tion of tuned radio frequency and re-
sistance coupling.

Use this coupon for detailed information

I'he Ohio Stamping & Enginecring Company,
Dayton, Ohio, Dept. P. R. 10 ¢ Py

[ am a (distributor)
(dealer) (agent)
{uscr)— . Without any obliga-
tion on my part, send me full details of NO-
DAL Reccivers.

I Name.

............................

Street and No. .

I City and State

Al apparatus advertised in this magazine has been tested and approved hy PorULAR RaDio LABORATORY
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. THE TUBE WITH A SENSIBLE GUARANTEE /| ﬁGUSPATon-
¥ A1 JUPER
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The last inning -tle score—and the hases are full—you hear the erowd yelling ' 11
—then You hold your breath, for that moment — Alpa! You are disap- tnr
pointed, reception has ceased due to faulty tubes. I §
SUPERTRONS PLAY RIGHT THRU TO THE END OF THE GAME
Insist on Supertrons—at your dealer. Each Superiren tube is serial numbered for
your protection. ] [
DISTRIBUTORS !
FIRESIDE RADIO S ....Chi M. H. JOUNSON E1.ECTRIC CO. L Ui
e LA S0 80 Ciifaige  MINSDICL KLECTRIG G e €0 Yos
THE ROYCRAFT CO....... Kfinneapoiis AMERICAN FIIONOGRAFH €O _Albauy ALL TYPES
SORENSON LAMP GO . Den Moinen ROSEN TALKING MACIINE CO Honton
NIPPEE-STATES AUT0 sUP 'Dez Moinen BALT. HUB WHEEL & MFG. CO Balfinors
ORR BROS.. ... . . . Coday Kapids  CYCLE AUTO SUFFLY Co “Huffalo
RADIO DEALERS SUY_ €O .San Francisce H. D_TAYLOR Cu.... Buffalo $ .00
WESTERN LIGHT & FIX, CO.. Lox Anelen HawnuRG HRoS Pittsburg
PRANKLIN ELEG SUV CO Fhiladeiphia REYNOL.DS RADIO CO.. ... nuer
KEYSTONE RADIO DIST_CO Philadelnhia RADIO SERVICE INC. ver
ALLENTOWN RADIO DIST CO Allenfoum RURR-FOWLER. S¥racune
GUODLIN AUTG St CO | South Bend iD. J. G GO L Sineinnati c
FORT WAYNE IRON STORE M. Waine ELGIN RADIO CORP, . - .Elgin anada $2.75
SWANSON ELECTRIC CO. . Evansville  TURNER-LIPPE... o ol . Nrwark
M. A. BAKEH & SON..... . Elmira ALBERTA RADIO €0....00 .Atberia, Canada

CHICAGO

21 Hast Van Buren 81,

ATLANTA

Ua. Savings Bank Ridp

SUPERTRON MFG. CO., Inc.,, HOBOKEN, N. J.
Export Dept. 220 Broadway New York

KANSAS CITY

DALLAS INDIANAPOLIS

2006 3% Commeree St 18 Ar-ade 410 Eaat 14th 8t.
PIHILADELPILIA MINNEAPOLIS NENYVER

8568 No. 4th St, 228 So. 4th St. 1641 Stout St.

S

S8AN FRANCISCO
Rialto Rildg.
BUFFALO

293 So. Elmwood

UPERTRON

A SERI1AL

NUMBER

GUARANTEE

e

All apparatus advertised in this magazine has been tested and approved by POPULAR RaADIO LABORATORY
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@i t‘ﬁé Introduces

6-Tube OVERTONE Receiver

With Translucent Station Finder

EST year Pfanstiehl perfected the Overtone Receiver—an accomplishment
of ‘the first importance. which radio engineers had vainly attempted
hitherto. He did so by eliminating all clashing of radic energy inside the set,
thereby insuring a smooth, forward flow of the radio stream from circuit ro
circuit. The super vibrations of radio energy are thus kept intact, exactly as
received, and there is no blutring or marring of the resulting overtones which
bting out the beauty of voice and music.

This year he went a step further. He still further protected the overtones by
an overtone loudspeaker inbuilt and sympathetically adjusted to the receiver
itself. Modulation is made perfect. Even through a detached speaker the tone
was far superior to any other obtainable in long distance reception. Now it is
supreme,

Single Dial More Efficient Than Any Multiple Control

His single dial control immeasurably simplifies radio. It will give it 2 new pop-
ularity with the great mass of home users who are inexpert and dislike compli-
cated tuning. [t has been made possible by the very same mastery of radio energy
in and between circuits which perfected overtone reception. With no leakage of
energy to disturb the electrical characteristic of the radio stream on its way
through each circuit, THERE ARE NO INEQUALITIES. Each circuit is electrically like
every other—ALL tuned by one turn of the Pfanstich triple unit condenser.

Without the simple, equalized circuit of cthe Pfanstichl system, no efficient
one dial control is possible in a radio frequency set. Stray energy and the
devices employed to neutralize it create inequalities in the circuits which THEN
REQUIRE SEPARATE TUNING.

It thus becomes apparent how important an advance Pfanstichl made in
simplifying the radio frequency circuit and eliminating all compensating or
neutralizing devices. It made possible perfect overtone reception, simple and
dependable operation and now--single dial control.

cActual Wave Length GLOWS from
Hluminated Dial— No Scale Necessary

An unique feature of the overtone panel in all models is the illuminated station
finder disc which revolves with the tuning knob and registers in actual wave-
lengths rather than in arbitrary numbers.
The disc is concealed except for a small

|
]

opening in the panel where the wave-
length appears, the disc being translucent
and illuminated from behind,
convenient; enables tuning to be donein
the dark; shows whether power is on or
oft; adds a brilliant touch to the panel as-
sembly. Panel is of wood, five ply con-
struction, finished like rest of cabiner.
Much handsomer than bakelite or rubber.
Control and volame dials of inlaid wood.
All exposed metal parts gold plated.

Extremely.

An Exclusive Franchise

The Pfanstiehl line issold through
exclusive dealers and jobbers who
are thus protected againse unfair
campetition and price cutting.
W hatever good-will the dealer or
jobber builds up for Pfanscichi is
his own,. He enjoys a libetal profit
and is expeceed in teturn to push
the line aggressively with the co-
operation of the maker,

1

For further details, address

PFANSTIEHL RADIO COMPANY

11 South La Salle Street, Chicago, Illinois
Prices West of the Rockies Slightly Higher

All apparatus advertised in this magazine has been tested and approved by PorULAR RADIO LABORATORY
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MoDEL 1oCc~— A complere 6.Tube
Single - dial Console Recciver with
Overtone Speaker, Control

ery Charger and Compartments
for Batterybuilein, Price $430.00
tless rubes and baneries).

MopEL 108 — Overtone Si&sle-dial
6-Tube Receiving Set wich demount.
able Console Smnd. Overtone Speake
er builtin, Price $200,00 (le3s wl
and batreries),

Moost 16— An Overtone Single-dial
6-Tube Receiving Set. Price $135.00
Uess accessorics),

MoDEL 8—A low priced 2-Dial 5-
‘Tube Receiving Set, Planstichl quality
throughout, Price $85.00 (less acces-

sories), .
ALSO
Mooet 8C—Two-dial 5 Tube Receiv-
ing Set, demountable from console
stand, permitting use on foorocmble.
Overtone Speaker built in. Price
135,00 (less tubes and bateeries).

29
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ANNOUNCEMENT

To you who are scientifically interested
this 1s of even greater interest than it is to
opera-goers, patrons of lectures and con-
certs, or to the dancing set.

Artistic radio has come with Thorola Islo-
dyne, the only receiver embodying the
Isolated Power principle made possible by
"Thorola 1.ow-L.oss Doughnut Coils. They
conquer the causes of interfering currents,
pick-up feed-back, uncontrollable oscilla-
tion, complicated and freak wiring, un-
certain operation. Radio experimenters
know what all this means. Radio listeners
no longer need to know!

Islodyne action now keeps every set of
radio impulses clear, free, separate. The
one station wanted 1s cleanly selected, even
in the broadcasting centers. Utmost power,
unscattered, 1is fsolated— focused—on this
one set of signals only. The impulses do
not conflict or neutralize. 1‘ull tone, un-

R EIT CH MANN

Thorola Loud Speak-
ers with new burnish-
ed Bakelite horn and
gold throat -band are
still better in appear.
anceandperformance.

C 0O

modified—full volume, full distance at
last are possible, at all wave lengths.

With the uncontrollable, temperamental
factors of radio reception banished, T horola
[slodvne achieves umformlty of results.
Every Thorola Islodvne 1s as good as the
best one ever built. The same stations
keep coming in the same. The set you
inspect tells what every Thorola set does.

Radio reception is unmistakably elevated
to a new plane. What you knew would
come some day, is now accomplished. There
is a complete Thorola receiver leading its
field by far, just as Thorola excelsin loud
speakers and other apparatus.

The Thorola name is surety of radio de-
velopment which nothing will eclipse. The
intense interest in the 5-tube Thorola Islo-
dyne receiver at every radio store will tell
you where expert opinion centers today.
Go and make your own tests.

M P A N Y < i1 ¢ 4 6 0

Thorola Low-
Loss Dough-

‘Thurula No. 4 $2 5

The vety proportions of Tharola Cabi-

Thorola Junior No. 12 . $ 1 5 nets suggest new internal design.
Thoropbone Power Type 545 In smart Thorocco Cabinet 1he g
Thorola Junior No. & 57 50 S-tube Thorola Islodyne is..... 85
LLEEE R S ‘ In stunning Burled Walnut Cabinet with
Thorola (Large Unit) Ao, 6 s Circassian top the S-tube

Phonograph Attachiment 1 5

W

Thor 2 Tshadyne is.ceceeen eee. 51 l 5

nut Coils in-
stalled inother
sets as recommended will provide many
of the greatest Thorola advantages.

For the complete set of
three.. . $1 2

Coupler and transformer cuils,
each ... s $4

I S L O D Y N E

Al apparatus advertised in this magazine has been lested and approved hy Porvi.ag Ramio LARORATORY
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The Rectigon re-
charges BOTH “'A”
and B batteries
easily and quickly.
There's no muss or
fuss; no acids or
chemicals to bother
with—

No moving parts,
and no noisc. ]
v

\."_‘-.\
W ‘ e

(]

® " ‘

No storage-battery
radio is complete
without a

RECTIGON!

Westinghouse
Rectigon Battery Charger

WESTINGHOQUSE ELECTRIC & MFG. COMPANY
South Bend, Indiana

ESTINGHOUSE
ELECTRC

© 1925.
w. E. & M. Co.

All apparatus advertised in this magazine has been tested and approved by PoruLAr RADIO LAporaTORY
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Doint of Vie )

'.-

r“"m“
5 7 B .
ST : A
AR !
* 3 ¥

il

6

Natural

General Radio transformers are True Mirrors of
Tone Quality. They reproduce instrumental and
vocal music as pure, full, and natural as it enters the
microphone at the studio of the broadcasting station.

Due to the special design of the core and adjust-
ment of the coil turns these transformers are cagable
of unusually high and even amplification of all tones
common to speech and music.

In spite of their recognized superiority over other
transformers they sell at a popular price.

Enjoy the programs of radio artists in unmodified
form—use a General Radio 6 to 1 ratio transformer
in the first stage and a 2 to 1 ratio in the second.

Type 285 Ask to see them at your local dealers or write for
Audio Amplifying our descriptive folder No. 285-P showing amplifica-
Transformers tion curves and wiring diagrams.

6 to 1 ratio for first stage
GENERAL RADIO COMPANY

2 to 1 ratio for second stage
Cambridge, Mass.

“Behind the Panels of Better-Built Sets”

Y T TR AN S = N T |
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WESTON EQUIPPED!

PRI o

rl

McLAUGHLIN
Single Control SUPERHETERODYNE

Weston Instruments—the logical choice for the new McLaughlin
Single Control Superheterodyne.

Leading radio engineers and manufacturers recommend the use of
Weston Instruments because they know and are familiar with
their dependable performance and their long life service.

To the radio enthusiast Weston means the utmost reliability,

accuracy and value that unequalled experience, skilled personnel
and a great modern plant can give.

Weston Products are carried by
Representative Dealers

For further information address

WESTON ELECTRICAL INSTRUMENT CORP

115 WESTON AVENUE, NEWARK, N. J.

STANDARD THE WORLD OVER

_ AWESTON

Pioneers since 1888

All apparatus advertised in this magazine has been tested and approved by PortrLar Ranio LARBORATORY
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Amplifies Both Low
and High Tones

OU want pure tones, Clear

and mellow, whether high,
low or of medium pitch. You
expect faithful reproduction
from your loud speaker.

Such reproduction is made
possible by resistance coup-
led amplification. Lower
initial and operating costs,
simpler assembly, and su-
perior results makes this
method of amplification
most popular,

“ELECTRAD"3-STEP RESISTANCE
COUPLED AMPLIFIER KIT No.1-C—A big

$6.75 value. Contains the necessary Resistor ‘th Slx P01nt
Couplers. Certified Mica Condensers, Con- g "
denser Mounting, Certified Grid Leaks. and P]_‘cssul'e Corldcrlsel'
Resistors. Nothing else needed except sock- ,
ets, rheostat and busbar. gﬂhe 'glecc;rad" Certified Fixed
sk your dealer or write for FREE ica Condenser is a revelation
Rgd’sui'g Coupled Ampiification Folder in accuracy and design. Value
guaranteed to remain within
10% of calibration. Standard
Sy S capacities, 3 types, licensed

X ! under Pat. No, 1,181,623, May

. 2. 1916 and applications pend-
ing. In sealed dust and moist-
ure proof packages List 30c

Ty

u

I,
-

- YELECTRAD” LEAD-IN—
Price4uc.—Fitsunder locked

{ windows. No holes to bore.
Extra wat_erprooﬁng. Made

L F ) G R s
INC,
428 BROADWAY NEW YORK CITY

All good dealers sell other Electrad ”” Radio Devices—Audi-
ohms, Varichms, Lamp Socket Antenna and Certified Grid Leaks

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

Distributes
Stations

P
Bl b———"’-—z&- ey
A STRAIGHT-LINE FREQUENCY
UGGED, compact, sublimely

ACHIEVFEMENT

Soldered, non-corrosive hrass plates,

efhcient, with all the refine-
ments of 15 vears’ experience comes
the latest Hammarlund achievement
—the variable condenser that distrib-
utes stations equally over your dials
and solves the problem of eritical tun-
ing for all time.

You will recognize many distinctive
“HAMMARLUND” features that
have won world renown. Others are
new—the result of advanced engi-
neering and the natural progress of
the radio art.

At the Better Dealers, October Ist.

with sturdy tie-bars that insure per-
manent alignment; one small piece of
insulation placed outside of the elec-
tro-static  field; strong aluminum
frame that cannot warp, grounded to
rotor; adjustable ball bearings at
both ends of rotor shaft; bronze
clock-spring pigtail; single hole mount-
ing; a separate  ‘“hand-capacity”
shield for use if desired. Made in all
standard cupacities; a quality product
at an attractive price.

Write for Descriptive Folder

HAMMARLUND MANUFACTURING COMPANY

424-438 West 33rd Street

New York City

Jov Betto Radio
ammariund

PREC/IS/ION

PRODUCTS

E’) { Wmmmrml - ({

All apparatus advertised in this magazine has been tested and approved by POPULAR RAabpio l.ARORATORY
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 TORODYNE

rordal Recewer

58 Stations in One Evening

Improved Radio Frequency
Amplification

One_of the leading (catures that place the
I'ORODYNE ahead of the ficld 1s the use
of Toroidal transformers. which give it:

¥. GREATER SELECTIVITY due to the
fact that these coils do not pick up outside
interference.  ‘Only the signal to which the
set is tuned can bc picked up as it st
come through the antcnna orowdal trans-
formers will not pick up signals themscires.

2. MORE VOLUME without oscillations
F'hese coils permit this by minimizing
interstage coupling

3. DISTANCE The greater amplifica-
tion increases the sensitivity bringmg in
distant stations with more volume his
naturally increases the range of the sct

4, SUPERIOR TONE QUALITY s se-
cured through the climmation of distortion
amlkfnrc:gn noises by preventung stray feed-
backs

The TORODYNE will give genuine satisfaction.
demonstration and judge for vourself.

IN ONE EVENING (two and one half hours actual time) 58
stations from Los Angeles to Boston, Calgary, Alberta to Ft.
Worth and from Ottawa to Miami, Florida, were received with
good volume and equal clarity of tone through a loud speaker.
The time includes waiting for the announcement of call letters.

This is but one of the records of the TORODYNE, the latest
AINSWORTH Receiver. It is a five-tube, tuned radio fre-
quency receiver with Toroidal (doughnut type) transformers,
which greatly increase the scope of radio frequency amplifica-
tion. The TORODYNE will bear comparison favorably with
any set and the difference can be quickly and easily distin-
guished.

An attractive, silver engraved sub-panel leaves only the con-
densers and tube sockets visible on the inside of the cabinet.
All terminals are mounted on this panel and plainly marked
to insure correct connections. The entire construction is
simple, compact and efficient. The TORODYNE is easy to
tune and its accuracy permits consistent logging.

The refined beauty of the TORODYNE harmonizes with any
period furniture. The black, sloping panel is silver engraved
by a patented process and mounted in an Adam brown mahog-
any cabinet. Pointers on Bakelite knobs operate over scales
engraved on the panel.

In every way the TORODYNE is a set you will be proud to
display to your friends beauty, exceptional performance and
the latest improvements in radio.

Ask vour dealer for a
(1f vour dealer is not showing the
TORODYNE, write us.)

Price $100.00

The Ainsworth Radio Company

308 Main Street

Cincinnati, Ohio

All a;iva'mtus advertised in this magazine has been tested and approved by PorULAR RADIO LLABORATORY
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The latest developments
in low-loss parts

Built of this special insulation
made to order for radio

Ask for Radion Fanels by

name; look for the stamp on

the panel and the name on the
envelope.

This is the Radion No. 2

Socket, designed for both oid

and new ltubes. Equipped
with binding posts.

ADION

The Supreme Insulation

OW you can get a complete line of

low-loss parts made of Radion, the
special insulation which our engineers
created for radio purposes exclusively.

These parts embody the very latest de-
velopments in radio. They are as efficient
as the well-known Radion Panels and have
the same high-resistant characteristics.

Radion Panels, made in black and
Mahoganite, come cut in 18 standard sizes
for whatever set you wish to build. And in
addition, you can have Radion Sockets,
Radion Loud Speaker Horns, Radion Tub-
ing, Radion Binding Post Strips, Insulators,
etc.

New sockets for both
new and old tubes

OF PARTICULAR interest are the new Radion
Sockets, Nos. 4 and 5 are for the new-style UX
tubes exclusively. Nos. 2 and 3 are designed to take
both new and old-style tubes.

All Radion Sockets are highly efficient, due to the
principle of their construction and the low-loss char-
acteristics of Radion. Ask your dealer to show
them to you.

Send for Booklet

OUR booklet, **Building Your Own Set,” gives clear,
complete directions for building the most popular
circuits, Mailed for 10 cents (stamps). Send the
coupon today.

AMERICAN HARD RUBBER COMPANY
Dept. B19, 11 Mercer St., New York City
Chicago Office. Conway Buildlng

Pacific Coast Agent: Goedyear Rubber Co.
San Francisco. Portland

—————————— e
l AMERICAN HARD RUBBER COMPANY -'
Dept. B10, 11 Mercer St.. New York City

l Please send me yvour booklet, “Building Your Own Set,”
I for which I enclose 10 cents, in stamps.

5
3
.

All apparatus adveriised in this magezine has been lested and approved by PorULAR RaDIO LABORATORY
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Pat Apr. 21, "25
Other U. 5. & Fgn
Patents Pending

| . |
.( When accuracy tumng counis-

‘ HEN there’s a particularly
fine program at one of the
stations within the scope of your
| set, then if ever do you yearn for
ACCURATUNE precision, and that’s exactly what
' ' i you can be assured of if your set
is equipped with the Accuratune.

Geared on an 80-to-1 ratio for
coarse or infinitely fine tuning,
the Accuratune performs with
uncanny precision at all times.
Moreover, it’s easily substituted
for ordinary dials without altering
your set. \

MYDAR RADIO COMPANY
5 CAMPBELL ST., NEWARK, N. J.

T E—
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Good Radio Requires Good Material
[ VERI.CHROME PANELS IT is just as impossible to build dependable radio with poor material
as it is to build a gooJ automobile or a good locomotive that way.
) Formica panels, base panels, winding tubes. insulating bushings and
b washers have the qualities that make lasting durability possible.

‘ They have electrical qualities that are more than sufficient for any
nred —and they combine with them equally essential mechanical
strength. resistance to warping, and cold flowing. They never distort

e | in use so that instruments are displaced.
e Dreroratimy The Formica finish is unequalled in richness and gloss. And that
the leading hoar finish is one of the most permanent in the world. It does not discolor.

1. e grow dull, check or craze. No ordinary varnish or lacquer can equal it.
! s T These arc all things that count. They make or break the satisfaction
omters inetead e a radio set will give. And that is why for years the great majority of
l m rost large W radio manufacturers have used Formica.

dan this way | Dealers: Formica panels in individual envelopes furnish
o a line on which dealers make a very satisfactory profit.

THE FORMICA INSULATION COMPANY
4641 Spring Grove Avenue, Cincinnati, Ohio

1 Formica is used by nearly all the leading set 5 Formica has high mechanical strength and
makers—and has for years been used hy will not break in use.
more set makers than any other ma- 6 Formica will not sag from heat or cold flow
terial. under pressure. It retains its dimensions.

Everything you fasten to it stays tight and
precisely where you put it.

7 Formica panels are sold in neat craft paper
envelopes which assure you taat you are

2 Formica is unaffected by weather and time
—it lasts forever.

3 Formica in appearance is the finest of all

panel materials and always remains so. getting the genuine.
4 Formica's electrical qualities of every kind 8 Formica is one of the most widely approved
far exceed any possible requirement. materials in radio.
SALES OFFICES

530 Church Street. ........New York, N. Y. 1026 Second Avenue Minneapolis, Minn.
9 South Clinton §t.......... .Chicago. Il 725 Bulletin Bidg.. ... .. .. .Philadelphia, Pa.
516 Caxton Bldg.. . ... ... .Cleveland, Ohio 708 Title Building. . ... . .. .Baltimore, Md.
327 Cutler Bldg.. .. . ... .. .Rochester, N. Y. 585 Mission Street,. ... .. San Francisco, Cal.
422 First Avenue. ., . ... Pittsburg, Pa. 419 Ohio Building. -v......Toledo, Ohio
6 Beacon Street.............Boston, Mass. 309 Plymouth Bldg.... . . .New Haven, Conn.
55 Calle Obispo... ... .Habana, Cuba Whitney Central Bldg...... New Orleans, La.

Hear the Formica Or-
chestra over WL W
every Tuesday evening
from 9 to 10 Central
Standard Time.

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS

Al apparatus advertised in this magazine has been tested and approved by PortLaR Rap10 LABORATORY
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KODFE L RADIO
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LOGODYNE "Big Five” Con-
sole Model—the Aristocrat of
Radio; built.in loud speaker :com=
partment for batter ies and charger $275
a masterpiece in furniture design.

"BIG FIVE”

LOGODYNE "Standard Five”
Console Model—beautiful brovn

mahogany; built-in loud speaker ;

Five tubes, self-balunced tuned radio frequency: sloping
panel gold engroved. beautiftd, massive, Adum brown :::?gag:‘rszﬁg)‘rrf\ and 3 bat- $165

mahogany cuabinet, compuartment for bameries; stalions
already logged for casy turung.

Radio for years to come will not offer a better receiver
than the LOGODYNE Big Five. Combining the ut-
most in performance with striking beauty of cabinet
design, the LOGODYNE Big Five represents a triumph
in radio engineering and artistry of manufacture.

No receiver could better express or exemplify the high
standard to which the entire KODEL RADIO line is LOGODYNE “Standard Five?
built—for KODEL RADIQO is, without a doubt, the —five tubes self-balanced tuned

radio frequency. gold engraved

best that radio offers. panel “and sub-panel; battery
compartment; .handwme broun $70

3 gend fa} llh)e new edit?r‘t/ o{ our fre.;z bgok_{et ‘(‘:The B ALLIEELEEE

ceret of Distance and Volume in Radio”. Gives 9 5

rec helpful interesting information on radio operation. K%[gg.i‘- s g:fgeﬁlg:t vﬁl’:‘ei;b— $3 0

Three Tube "Gold Star™ Madel.

¥
THE KODEL RADIO CORPORATION Tue Tube “Gold Star™ Model.. 920
P . . . 1
504 East Pearl Street Cincinnati, Ohio One Tube ""Gold Star™” Model. .. S t 2
= WK RG = “Gold Star'* Crystal Set........ $ 6
Owners of Kodel Broadcasting Station WKRC
1 on the Alms Hotel. Send for program.
I

-
T—
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Mr. Radio Fan:

NMr. Dealer:

Mr. Jobber:

Mr. Set Manufacturer:

To each of you we have a message.

In the New Timbretone we have succeeded in accom-
plishing what seemed impossible, namely, Quality and
Volume in the same horn, “"Without Adjustments!” [t
is still made entirely of wood and lives up to its name—

TIMBRETONE

REG. U S PAT. OFF.

We would like to write you all an individual letter and
will, if you will send us your name and address.

Manufacturers of radio sets can obtain a blue print
showing dimensions small enough to build the Speaker
in the radio cabinet.

We would like to hear from Dealers and Jobbers before
the Radio Shows take place.

Write now!

(Price east of Mississippi)} Cabinet $30.00

(@) Made in Hoosick Falls, N. Y.
ﬁ by the TIMBRETONE MFG. CO.

=
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Here is a set produced by a reliable manufacturer complete with tested tubes, $185 00
batteries, loop and loud speaker. There is nothing extra to buy! Price .

Beautiful finish and workman- of workmanship and construction
ship, at a moderate price, that stamps 1t as high grade. This
will operate anywhere without set solves the problem of the
aerial or ground-—and equal or apartment dweller who can’t erect
excel the performance of many an antenna, It is the ideal out-
sets using an outdoor antenna. fit for the farmer who has no

The Cleartone 90" gives you charging equipment. You can
exceptionally strong loud speaker demonstrate this set anywhere-—

volume over big distances. This in ten minutes—and it sells itself!
is a seven tube, completely self- Dealers and Distributors: Easy to
contained set using dry cell equip- demonstrate. Easy to sell. The perfect
ment. proposition for the great apartment
Beautiful cabinet work, the building angl (_‘arm markets. QOur new

. 1 1 sales plan elirninates most of the troubles

finest material-—mellow, clear, you have encountered in selling the

and beautiful tone. Every detail ordinary set. Write for it.
THE CLEARTONE RADIO COMPANY, 2427 Gilbert Ave., Cincinnati, Ohio

Table Model 91, Loud T 2
ALl b he Cleartone Detached Loud Speaker is a hand-
Speaker Built in $200.00 somL: cabinet type of the finest appearance and
Console Type Loud workmanship and wonderful distor-
Speakcrylguill n $27500 tionless tone for only $3 5.00

= =

_LFARTONE Gt

Jdil apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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| A Detector that Gives Perfect Rectificatio

THE perfect rectification of Radio signals on any Crystal or Reflex Set of course
means clear, true, tones and tonal effects.
Such reception is possible with the Carborundum Detector Unit. It is a car-
, tridge type unit carrying a Carborundum especially created for Radio purposes
and one of the inherent qualities of Carborundum is perfect rectification.

The Carborundum Detector Unit is fixed, permanent—no adjustments—it
t retains its sensitivity indefinitely and will notburn out. It will increase volume,
distance and selectivity.

Backed by our guarantee. From your dealer or direct
-

THE CARBORUNDUM COMPANY, NIAGARA FALLS, N.Y.

New York - Chicago - Boston - Philadelphia - Cleveland - Dertroit - Gincinnau
Pitesburgh - Milwaukee - Grand Rapids

'Carborundum Detector Unit

More Pep for Old Tubes!

Why throw away your old tubes-—The Rhamstines Tube Booster will make
them new again, just like they were when you bought them. It makes no
difference whether you use 201-A or 199 type tubes, the Rhamstines Tube
Booster will make them new and they will have the same snap and pep as
the day they left the factory.

Works equally well on alternating cur-
rent 110-120 volts, 50 to 133 cycles—
the ordinary electric light circuit.
You can pay for this Booster in a short
time by boosting old tubes for your
friends. Send no money, just sign the

coupon and mail it. Rhamstine*

“B’’ Rectifier for your Tabe 1Boveter
“B’’ Power Service Only $6

gives you the finest, sweetest. most natural
reproduction of any tone. always. Low
in cost of operation. wonderful in results.
attractive in appearance, a money saver and happy ) e e SO g s o) e

Mail this Coupon Today

A home producer. It's better than a “"B" Battery. J. TIOS. RIIAMSTINE®
Rhamstinew B RECTIFIER Operates on any 110 volt AC circuit. For use Y Woodbridue at Beaubien (10)
on any tube set. Send no money, pay when you Detroit. Mich.
Only $25 get it. use it 5 days. If you're not entirely /ﬁm::.:%‘ﬂlﬂ;{xcnd II;C yonr ( Tulhe
i i i ¢ refunded. STER au 63 "
satisfied, purchase price will b /. RECTIFIER at 325 by express
C. 0. 1), subject to inspection. If | s

J. THOS. RHAMSTINEX 00, 0t st s w1
y - ,rla]:ral;‘ (:mldl I;'(!iit'cl awrlt}} ur ::IU(;]EI tl!llel?lﬂioll:ulr]élfl‘;:
» - / H
Radio and Electrical Products

price,
4 . 2 Nume. ... ..
Woodbridge at Beaubien Detroit, Michigan ¥

4
Z Adidress .

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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Build with the
o New Models of
U.S.TOOL CONDENSERS

Better Condensers Make Better Recetvers

HE same superiorities that have induced

many reputable manufacturers to adopt
1. 8. Tool Condensers for their receivers are
the points that will gready improve your set.
Chasen by these manufacturers ufter careful
testing; vou can use them with the sume
counfidence nnd satisfaetion.

Model 8

An efficiennt eomlenser marde with new and
batented one-picee srator. guaranteed to give
sharp tuning at the lower hroadeasting wave
lengths

Capacity. Max 00025 Min  OH0OG, $2.70
Max 00030, Min  O00008 2.85
Max (135, Mo ODOD0OKEG. 295
AMax. 00050 Mlin 000011 3.7%

e el e W v e mr ww e Wy wr w mr mr ma e P S v e
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Model 9

_Samne as Maodel S, but with Vernier ool
Kurz-kasch Dial.

Capacity. Max. 00025, Min 0076, $3.75
Max. 00030, Min., 0ENNE8,  3.85
Max. 00035, Min. 000D086. 4.10
Max 00050, NMin, 000011, 475
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For Single
Control

L ] i
, Receivers §
i
[}

; Ty |

] 3
: Simplify vour receiver by operaring wo or Made under }
; more U. 8. Tool Condeuser units with only Hogan Patents, 1
one dial—the greatest step thus far in radio Jan. 9, 1912 ]
: reception. Pat. No. 1,014,002 ;
1l
; WRITE FOR LITERATURE y

SEE THESE NEW MODELS AT YOUR DFEALER’S
____USTOOL CO.INC. AMPEREN.J. __

-f,.-.-: \‘

%’;%\W'é &5
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3
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¥
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(BURGESS

RADIO BATTERIES

Win A4 gain

The illustration pictures the take-off of the win-
ning flight and the insert is the radio equipment
careied. (Burgess ‘A," ‘B’ and *C" Batteries furn-
ished the electrical energy to operate the set.)

When the Goodyearlll won the right
to represent the United States at Bel-
gium, Burgess Radio Batteries sup-.
plied the electrical energy for the oper-
ation of the balloon’s radio equipment.

Almost every day from some where
in the world news comes to us of new
Burgess adventures.

And that Burgess Batteries have
contributed their bit in so many inter.
esting events of sport, commerce and
science reflects the esteem in which
they are held.

“odsk Any Radio Engineer”

Your own radio dealer down the street sells
Burgess Batteriea. He probably sells the
famous Burgess Flashlights, too.

BURGESs BATTERY COMPANY
GENERAL SaLES OFFICE: CHICAGO

Canadian Factories and Offices:
Niagara Falls and Winnipeg

=400

raniee

Absolutely warranted to
Frotect your set from light-
ning, with a guarantee to
Fay you %100 or rejair
your set. should it be
damaged through any
fault of the
FIL-KO-ARRESTER.

Listed as standerd under the
re-examination service of Na-
tional Board of Fire Under-
writers.

I your dealer has wome, send his name
with remiliance lo Dept. FPR.10a5

DX Instrument Co.
Harrisburg, Pa.

HOYT METERS Insure
Reliable Radio Reception

" MILAMPTERS
Tm LT -TWRALET

This HOYT
2 IncH
MILLIAMMETER
Tyre 17

with accurate moving-coil action attached to your
radio set will save its cost in B batteries many times
over. It will give a continuous check on your B
battery current consumption. It will aid you in
reducing this by the use of C batteries. It will de-
tect instantly any short circuit.  Write for our com-
plete booklet, “Hoyt Meters for Radio.”

Burton-Rogers Company
26 Brighton Ave. 1 :: Boston, Mass.

National Distributors

=
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reception with
your present receiver—

Diston makes good set operation better, more simple, re-
liable and satisfactory, adding tone quality and volume.

You will never know real radio until you have used Diston
on your receiver under your own local receiving conditions.
You can confirm Diston Advantages in your own home
without obligation. See your dealer or write us.

Diston Kits for Set RADIO PRODUCTS, INC Diston Ready for

S Dept. PR Richmond, Ind. N
60-50-23 cycle 60-50-25 cycle

$28.50 10 842,75 Dealers: Write for the Diston User Judgment Sales Policy £40 to 860

All apparatus advertised in this magazine has been lested and approved by POPULAR RaDIO LABORATORY
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or cold.

vary.

===
e Heart of"

FIXED CONDENSERS

RESISTCR MOUNTINGS ‘(' ment B Pgrmanentty B |11
i liakuhm
FIXED REZSISTORS 18 MO"I';,csa"” i |
. I er
Made of Mica and i atd | |

Moulded in Genuine Bakelite

Not affected by extreme heat
Eliminate all losses,
Accuricy and capacities never
%nbreakable.
lutely guaranteed.

At all dealers

Write jor free folder, listing
capacities and prices.

L

~Nh I

GRID CONDENSERS

| 4!|l ‘
i |
iy

LLLELLS L) Y]

Ul ==

Special remistance eie-

@"*H\w T
|

Abso-

Condenser umt 13 per-
reanently imbedded in
gonutne Bakehts

I

4 MlCA\iOLb"RADIO"CORPOKATIOI'\I
Brooklyn . New York '

‘(:l Flushing and Torter Avenues

Sickles Coil Set No.
Circuit,

Price $7.50.

An entirely new system of
Radio Reception

Sickles Diamond - Wrave Coils have been
ipecified for use in the iloyt Spstem of Signal
Aupmentation, by the inventor, Francis Iv. Hopl.
We hare a {imited number of biue printed coples
of Mr. Hoyl's original laberatory notes on thiz
new system of radic reception, together wliih nine
elreudt sketehes. which will be sent free to your
upon receipt of this coupun and four cents for
postage.

The F. W, Sickles Co.
Springhield, Mass.

Please send information of Hoyt Svstem

Popular Radio

& !
24 for Browning-Drake

SICKLES

DIAMOND-WEAVE COILS

(Trade Mark registered Aug. 4, 1925)

For Browning-Drake, Roberts, Craig,
and Hoyt Circuits

(Patented Aug. 21, 1923)

sickles Colls for the famous Browning-Drake Circuit are the
latest Nickles achievement in ellicient design for a particular use.
They are priced at $7.50 a set.

The New No. 18\ Coils for any Roberts Circait are ahsolutely
standard equipment. They aro priced at $8.00 per set.

Coil Set No. 20, at $4.50, is for uso specifically with the New
Retlex Receiver designed by Albert G, Craig using the Sodion
detector.

Coils for the Hoyl Circuit at $10.00 & set, for the Knock-
ont Reflex Circutt at $4.00 a pair, and the Tuned Radio I're-
quency colls at $2.00 each are other standard Sickles Coils. We
manufacture alse for manufacturers’ special requirements.

Send for descriptive catalog

The F. W. Sickles Co.

134 Union Street
SPRINGFIELD, MASS.

Al apparatus advertised tn this mugazine has been tested und approved by PorULAr Rapi0 LABORATORY



The Best in Radio Equipment 49

"

Without Exaggeration!

You can b_uy radio on the strength of exaggerated statements or you can
be guided in your purchase by the reputation of the manufacturer and the
actual performance of the article itself.

The Holtzer-Cabot Electric Co. has just celebrated its fiftieth anniversary.
A half century spent in building a reputation for quality electrical products,
equalled by few, and surpassed by none. The experience gained through
this period has enabled us to produce a remarkable loud speaker about
which we could say much without exaggeration. We prefer, however, to
let the instrument speak for itself, knowing that its performance will
convince you of iis
merils. Before you
buy a loud speaker at
any price, ask your
dealer to demonstrate
the Holtzer-Cabot

National.
L [
National i )
Loud Speaker 1875-1925
00 For Fifty Years
$ 1 20_ Manufacturers
Adjustable of Quality
Control .
& = Electrical
Apparatus

& ‘ J

V"vg\

The Heltzer-Cabot
Electric Co.

125 Amory Street

Boston, Mass.

[ { IS f e
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"// Bring control of

i
Pan;ll gﬂ(;mnt hlgh resistance
Standord Tyoe to the panel

Both types in

75¢ _ “ jﬂ%ﬁ

three sizes:

% 100—1000 4 | Note

to 100,000 Short lead patent
obms to grid plunger

#101—0.1 . _

megs. to 5 Always a one-finger control and now
megs. at your finger-ends—that’s the new

$201A —2 DURHAM Variable.  The familiar
'gneg'. ease and accuracy of these standard

high resistance units in their latest
form may- be placed anywhere on
your panel, preferably near the tube
they control. Only a 14" hole
required.

kb

For most hook-ups, you'll need two

DURHAMS—detector and audio.

THYREMF

Look for the plunger
The patented DURHAM combina-

tion of shdmg plunger and non-wear
compound is your protection and
guarantee for accurate, high resist-

F'.I-I L LT

=

TheRed Stripe
A Radio Guide Line

For your protection, throughout thecenter
of every Dilecto radio pnnelgu a Red Stripe.
You can see it along the edge of every
panel.

If you buy or bu:ld a set Look for the Red
Stripe-—and | be sure of the finest,
strongest radvlo panel that can be made.
Dilecto is a Phenolic condensation material.

THE CONTINENTAL FIBRE COMPANY
Factory: Newark, Delaware

Service on Dilecto, Conite, Contex and
Vulcanized Fibre from:

New York, 250 Park Ave. Chicago, Wrigley Bldg
San Franciseo, 75 Fremont SL Los Angeles, 307 S. Hill St.
Seattle, 1041 Sixth Ave., South
Pilishurgh, Farmers Bank Bidg.

This style  ance control.
fits any
clipped
cor;dsenser DEALERS: Get this
c
or Order from jobber now
DURHAM specifying type, panel
Bases, mouni and standard.
30c-45¢
DURHAM & CO.Imc.
19030 Market St.. Philadelphia
S N C I T E R T N e eI e |

|

Dilecto

12-Coll-—24 VoIt Storage ‘B' Battery

Positively gi
ooa ve 6‘ ven lr:e ws-iw each purehnu.

quality and service.

vy yeara of ;nccﬂnﬂl] manufaciure an

thuuundn a nlh o1 users. Equ pped
with Sol Rubbey Case, an insurance

llltnll neid and leakage.” You save 50

per cent and get a

2-Year Guarantee Bond ln Writing
WORLD Rattery ownera “‘tell their

friends.'* That'a our pest prml’ of per-

formance. Send your order in today
Soiid Rubber Case Radlo aauerhl
6-Volt, 100- Amperes $1
6-Yolt, 120- Amperes 13
6-Valt’ 140-Amperes 14, oo

Solid Rubber Case Aullo .Bauerles

B
X r
.....

| Approved and Listed
g Vol 1i-blase Ll Ln e ’}5%; gtlndlard by Leading
2.V, 3-piate . ... .o o0 lnclud‘nxlhdloNlu-l.-b-

SE"D m] MUNEY Just mtate battery wanted and | oratories:
we will ahip day order is re- | ence Inaii

ulvl-d b.v Expresa . 0 T nuh&ecth, your ex-
un arrival. REE ttery in-
1uded E:trl ofte 5 per cent discnuat for
cash in full with or. Huy now aud get a
fuargnteed bal.ter! at 50 per cent saving to you.

ORLD Bamm CDMPA
1219 So. Wlbllll Ave., CHICAGO iLL.

World

EERAGE BATTERIES

= Radio Dials at 210
set.’.' Irthonew 1, DOOWntt

ﬁm Ty II.‘{".hlcll’o {VI“'I
for annooncements

FRIEFZ WY 7RO
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Tells Another!

Actual performance has

built Gold Seal’s popularity

They last twice as long . . . they reach
the peak of perfection in reception . . .
That consensus of opinion has given
Gold Seals the call wherever perfect re-
ception, without excuses, is demanded.
We have watched them operate under some of the
most exacting test conditions, where other tubes
failed. But Gold Seals performed in true Gold
Seal style.

Winning national recognition purely on their merits
is surely proof of the worth of Gold Seal Tubes. It
shows, too, that when radio fans find a superior
tube, they're quick to tell others. Nothing else
could account for the splendid demand for Gold Seals.

. . Engineered and Guaranteed . .

Gold Seal filament is a tube enginecring accomplish-
ment destined to revise the radio world’s estimate of
what fine reception is. And in a splendidly equipped
plant, Gold Seal’s standards and exhaustive double-
tests send each tube out—perfect.

If you use a tube rejuvenator, Gold Seals will help
you get longer tube life. They can actually be re-
juvenated !

A no-argument guarantee goes with every Gold Seal
Tube. Your dealer in giving you this guarantee
knows it means what it says because he knows the
resources of the Gold Seal organization.

Just say Gold Seal to your dealer. You'll get the
tube you have waited for. If your dealer is not yet
supplied, write us direct.

)]
RADIORUBE | ¥ RoioTuse

'
]

- b4 % I MERFICT TORL
and

guaranteed
TYPES
G.5_201-A
G.5.199

«G.5.1999
Standard Base

| mit a single tube to be offered to the public.

] perform. l

i_

Facts About Tubes

1—A tube and its guarantee are only as pood as
the intentions of the organization behind them.

2—0Gold Seals are winning on tested merit.

3—Dealers stand back of them because we stand
back of the dealers.

4—Gold Seal's enpincers are radio cxperts; the |
Gold Seal plant is a reality and a model of |
efficiency.

5—There were six months of exhaustive experi. |
ment before Gold Seal engineers would per-

6—-Gold Seals are here to stay because they do

—— =

GOLD SEAL PRODUCTS COMPANY, Inc.
250 PARK AVENUE, NEW YORK

All a p;:mra!us advertised in this magasine has been tested and approved by POPULAR RADIO LABORATORY
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List Price, $145.00

minmium current consumption.

LEM
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The

UNI-CONTROL

Receiver
With ‘‘Pretuned Radio

Frequency’’

PRETUNING—an exciusive Le Mor feature will stand as the great radio
advance of this year. PRETUNING—means actually tuning the radio stages at the
factory, matching them identically over the broadcast range. PRETUNING thus
assures perfect peak value operation of all stages with but a single dial. There are
no vernier or subsequent adjustments. Besides this innovation the UNI-CONTROL
has the advantages of equal frequency spacing. velvet slow-motion accuracy, and
The five tubes are cushion mounted; the panel is
antique bronze framed in an attractive walnut cabinet with ample battery space.

LE MOR RADIO INC., Asbury Park, N. J.

Wonderful
Volume with Clearness
AMPL-TONE

$300

Phonograph makers have spent years perfecting

the acoustic properties of their phonographs, Use an
AMPL-TONE Unit and make a real Loud Speaker in
an instant or use it in your horn and get better results.

After all, speakers are as good as their unit, We
make a real unit at a real price. Money gladly re-
turned if you arc not entirely satished.

The UNION FABRIC CO.
DERBY, CONN.
Makers of the Excellent French AMPL-TONE Headset
Please send me an AMPL-TONE Unit for which I
enclose $3.00

Name ..

—

RADIO
Storage “B” Battery

12 Colls
24 Volits
Economy and performance unheard of before. Recharged

t a negligible cost. A
ﬂndinz End?o A?nhols"lt.lu |'lllc|l-ldin P

portant institutions. uipped with Solsd Rubber bdn
ance ?-lnu acid and leakage, Extrs vy glaas jars.
rugwed plates, Order yours tedsy!

SEND NO

g‘r.der ta received. Extra Ofter: 4 batteries in aeries (96 voita), §

th order. ail your order now!

h
| b T WORLD BATTERY COMPANY

1219 So, Wabash Ave.. Dept. 77

Makers of the famoun World Rad: Storape Battery

Al equipped with

Lasts Indefinitely—Pays for Itself

i tandacd
proved and listed as S ar:'.:rpby

tories, Pop,
Bey. Inst, Standards, Rudic Naws b.wi.eluwlne. and other im-
N BUT=
savy,

£ tteri
ONEY Jutett oottt 5""1";%;5

¥ oxpressman sjter examinin® batterioa. b per cent diacount for

Chijcago, Ill.
Brio ke s of N o N a1 A mp. $13.28 " 150 Amp. $16.00
-volt. 2. $1].25: 180 Amp. $13.25 : 14 . #14,

Set your Rudio Dials st 210
meters for the new 1000
watt World Storage Hattery
Swation, WSHC, Chicalo.
Watch for announcementn

World

| STORAGE BATTERI EE
R = WELAR = WiRH =W IS~ i = KFSF =Wy =RaF]

|
|
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D.T.W. LOOP o w

The beginn'ng of another radio vear finds the R N

DTW Tobe Deatschmann eollapsible loop stili |

in its well-carned position of leadership. ST
Unequalled in design and operation, the loop s R )

has won and retained the admiration of techni- i _,_.—-—"tL =

cians in all parts of the workl. A unique ar- 1 2L
rangement makes it readily adaptable to all { e 1L 1Y i
forms of re~eiving sets employing loop reception. —_— - |” § Lt
It is found to be ideal when used with receivers A R

of the center-tap, or loop regeneration type. | ‘l 'I:

The one loop in all America selected by Me- A
Laughlin for his single control set. { | r
Price ] )y

L)

Precision s35 \{ /
Condensers ===

Following our suecccess with DTW loop we are
bringing to the public a complete line of by-pass and
filter condensers—the product of vears of rescareh,

A truly precision deviee, each TOBL Deutschmann
| cotvlenser is thoroughly guaranteed. Only the best
| precision Condensers qu&l_it ¥ materials enter into its construction. )

“Tobe Deufschmass hether for hy-passing stray radio frequency im-
pulses or smoothing out annoying ripples in a hatter
climinator, TOBI Deutsehmann  condensers  will
prove more than adequate.

e 18. Price 5125 Keatures of TOBE Condensers
1

. They will operate at 7ot volis D.C. without breaking down or overheating.

2. High megohm resistance indicates perfeet  insulation. The TOBE  Deutschnmann
1 MFD condenser has a guaranteed resistance of 150 megohms.,  The other capacities
have correspondingly ugh resistanees.

3. The capacity of each condenser is guaranteed to be accurate within five poer cent.

4. Extreme heat or cold has no effect on TOBE Deutsechmann condensers.  They maintain
their capacity through all changes in temperature.

1.2

TOBE condensers are distinguishe ! by their silver finiched ease

“ A better condenser’’

Dealers sheets furnished to johbers on request.  Manefacturers and
Jobbers write for full deseription of this line of better condensers.

obe DeutschmannCo

CORNHILL BOSTON MASS.

e Mﬁvﬂﬂ'ﬂﬂ‘“ﬂﬂﬂ :

e S

All apparatus advertised in this magazine has {ceit tested and apsroved by PorvrLar Rabio 1LABORATORY
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$22

Complete

with 2 bulbs,
$14.00 without
bulbs East of e

Rockies.

The New TWIN BULB

fANDY ke

—

Truly a wonder. Charges at a
fast economical rate and is abso-
lutely noiseless. It cannot over-
charge or discharge your battery so
it is particularly adapted to over-
night charging. You always know
just what the rate of charge is as
the New Twin Bulb HANDY is
equipped with a special ammeter.

The *“push-pull” method is em-
ployed, using both halves of the
AC wave, This accounts for the
economy and speed of the charge.
The New Twin Bulb HANDY
CHARGER charges them all; “A”
Batteries 4-5 amperes to 6 volt
batteries; ‘“B’* Batteries up to 120
volts in series. Ask your dealer or

write for additional information.

[mmi 1avE ELEcTRIC (O,

4337 DUNCAN AVE.
ST. LOUIS

IIII EFFICIENT RAD-IE)-CE)-IES ""I
Require

A Specialized Organization for

* Economical Production
We make Coils only. Cur entire
resources are devoted to Radio Coils.

For that reason we are able to render
Radio Set Manufacturers an un-
equaled coil service.

Regardless of your own facilities you
will undoubtedly find this scrvice
profitable to you.
mates and samples.

00ucIsC

107 W, Cﬂnl:on. St. Bostonﬁass.

£s't us for esti.

‘CRISS-CROS

THE COU NTRV WITH

Premiey

STUBE

OMETHING decidedly new,

different and better has been

perfected in radio. Interesting

information is ready for you.
Write us at once.

PREMIER ELECTRIC CO.

Dept. L19, 1800 Grace St., Chicago. Ill.

| PREMIER ELECTRIC GO..

Dept. L19, 1800 Grace St., Chicago. IIL.

Send me immediately full information about the New Premier
Ensemble. This does not obligate me.

NI & ot v e eseaessacasenansaesaasassaseaaracanssnan

Al apparatus adverissed in this magazine has been iesled and approved by PortLak Rapio LABORATORY
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Insist on CARDWELLS

The ﬁrst “low-loss” condensers

ARDWELL invented the origi-

nal Jow-foss condenser, using
metalend plates and a grounded rotor.
The phrase “low-loss” was in fact
first applied to Cardwell Condensers
by engineers to distinguish these
highly efficient condensers from the
ordinary varieties.

Cardwell Condensers have been
universally adopted by radio editors,
experts, and professionals. Cardwells
have become the standard of com-
parison.

Performance is the only real test
of a condenser. And Cardwell Con-
densers have proved their superiority
because of their scientifically correct

design—small area of contact between
insulation and stator supports, rigid
three-point frame, permanent align-
ment, accurate adjustment, etc.

Such details permit exceptional
distance records, smooth tuning free
from noise, and prevent changes in
capacity at given settings.

Use Cardwell Condensers in all
receivers. There’s a Cardwell Con-
denser for every requirement—
seventy-six different types. A post-
card brings you an education on
condensers,

Allen I). Cardwell

Manuafacturing Corporation

81 Prospect St., Brooklyn, N, Y.

“All apparatus advertised in Yis magasine has been lested and approved by Po

PULAR RADIO LABORATORY
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No More “Bunched-Up”

Stations!

The Signal Spiral Cam Condenser
Distributes Them Evenly Over the
360 Degrees of Your Dial

Yes, sir, you get absolutely even distribution with this
condenser. Other types may simrlify tuning. But the
Signal Spiral Cam Condenser is rerfect insurance against
conflicting stations. It separates them all.

The Signal Spiral Cam Condenser uses the full 360
degrees on the dial—yet is 30 compactly designed that
it needs no more space than the old type semicircular
unit. There is no backlash. The perfectly balanced
assembly accounts for the smooth action. See onc at
your dealera—then you’'ll understand why thousands of

“Where Millions of
Good Radis Parls
Come From™

2
/‘Jh y

fans will use no other condensers.

Built in three capaci-

ties for single or three-hole mounting and all one price.

We have an interesting chart showing the efficiency
of this condenser.
ture on the new Signal Bracket Type Loop Aerial,
ideal loop for close quarters.

Write us for it today —also for litera-
the

=1 Signal Electric Manufacturing Co.

Dept. 10J

Branch Ofices In All Principal Cities

Menominee, Mich.

_|

direct fv_’om the
Manufacturer

DYN-A-BLUE

Consumes .23 A Battery
current and .4 Mils. B Bat-
tery cutrent. Operates as
detector radio or audio
amplifier. Powerful anoi
sensitive.

$1.75

DYNETRON

A real good tube for all
aroun | use. .35 Amperes.
Will operate with any
other make of tubes.

$1.25

Send cash, money
order or certified
check

Sold on a money
-back basis

MAGNITE LABORATORIES
P. O. Box 472 Newark. N. J.

i ]

:. 55\“‘“5

SPEAKER

WITH

CONCERT
UNIT

The Heart of the Speaker

Large size and scientific construc-
tion of the Concert Unit gives
the remarkable tone values which,
combined with the special ampli-
fying properiies of the BURNS
horn, produce remarkable results.

BURNS horn is of distinctive
design with pyralin flare in sev-
eral handsome finishes.

Manufacturers
State and 64th Streets
CHICAGO, U. S. A.

All apparasus advertwed in ﬂm magazine has been tested and approved by PoPrLAR Rapio LABORATORY
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ohawk Corporation of
ently Organized in 1924

]
&
2
(1]
-]
o

You can now buy, in knock-down form,
the famous one-dial Mohawk Radio, “five
tubes, just one dial to tune.” Or, if you
prefer, you can obtain, separately, the
splendid Mohawk parts used in this re-
markable set.

If you buy a new radio, do not fail to
hear the one-dial Mohawk with its super-
selective three-in-line, balanced condenser.
To test the Mohawk is to want one.

Manufacturers
MOHAWEK CORPORATION OF ..LINOIS
Independently Organized in 1924
Chicago, IiL

Three-in-line balance

pist -

= into a one-dial seL. $23.50,

Mohawk
Three-in-line
balanced conden-
ser—"the heartcithe
Mohawk Radio.™
$15.

Mohawk No. 143 Kit. Includes Mohawk
condenser;

d
/ Mohawk Selectune Dhal; three standard
w Mohawk radio-frequency transformers.

®4 With this kit you can convert any three-
wi dial, five-tube tuned radio-frequency radio

If you intend to build a set, by all
means get a Mohawk kit. Or if you re-
build your present radio, modernige it —
convert it into a one-dial set with the
patented Mchawk condenser and other
Mohawk parts.

For quality in all radio parts insist on
Mohawk. Sold by leading dealers.

Sales Department
THE ZINKE COMPANY
1323 S. Michigan Ave.
Chicago, III.

Mohawk No.KUS1
Kit, including all
parts, with cabinet,
ready for quick as-
sembly. Price, $75.

Mohawk Radio, ''5 tubes,
| iust one-dial to tune.” [ Ac-
cessories extra ). $100.

All apparatus advertised in this magazine has been tested und approved by POPULAR RaDIO LABORATORY
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Operates from light socket. Supplies
the uniform voltage necessary for per-
fect reception. Absolutely noiseless.
Guaranteed not to set up the slightest bum.

No acid to spill. No moving parts to get

out of order. Requires noattention, As easy

to operate as switching on a light. Conven-

ient and dependable. The least expensive

plate current supply because of its long life.

In bandsome walnut case. Price complete, $35.
Your dealer can supply you.

“The Andrews

Improves tone quality.
Increases selectivity,
range and volume.
Losses are negligible.
Has exceptionally high
ratio of inductance tore-
sistance with minimum
distributed capacity.

Used in well-known receivers such as the
Deresnadyne and Buckingham. Can be used in
any standard hook-up. Ask your dealer for
blue-prints of circuits employing this coil.

Our Technical Dept. will answer inguiries.

:ﬁ?wm::l i ;3:50
Reduces static i
and helpstocut g
out interfering

stations.

Pata.
Fend.

Handsomely finished insilverand mahogany.
Easily portable. Has long handle and gradu-
ated dial. A special model for every circuit.

See these standard units at wyour dealer’s

or write for complete information.
® ©
Radio Umnits Ime.
1301 FIRST AVE., MAYWOOD, ILL.
Perkins Elect. Ltd., Montreal, Toronto, Winnipeg

ﬂ-ﬂ-ﬂ~~~~~~~~~~~~x
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Al apparafus advertised inthis magazine ha's been

The Best in Radio Equipment

Amperite automatically controls tube cur-
rent, eliminates hand rheostats, filament
meters, guessing and all tube worry.
Simplifies wiring, tuning and operation.
Permits the use of any type of tube or any
combination of tubes.

Tested and used by more than 50 set manu-
facturers and in every popular construc-
tion set

RADIALL COMPANY
New York City
Write for

FREE
Hook-ups

1 A B AT Orr

The "SELF-ADJUSTING" Rheostat

QOur Midget By-Pass Condensers
In Capacities of .005 to .1

will effect a saving of more than half of what
you arc now paying.

Of Course

Our Precision Mica Fixed Condensers
In Capacities of .0001 to .006
are still the Standard of Comparison.

NEW YORK COIL COMPANY
338 Pearl St. New York City

Pacific Coast Representative: Marshank Sales Co.
926 Ins. Exch. Bldg., Los Angeles, Calif.,

lested ‘and’ dp_-"prv%e’ii %ﬁ‘ﬁdﬁh‘h‘ﬁxm@'imoﬁmﬂ v
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am

The Perfected C-H Rheostat

Revolving drum type with one hole
mounting, All spring tensions adjusted
at factory and undisturbed by mounting.
Instrument cannot turn on panel. Very
small size. Operation smooth and guret. 6
ohms, 15 ohms,and 30 ohms—perfect con-
trol for all tubes and their combinations.

C-H Radio Potentiometer

Similar in construction to the perfected
rheostat. 400 ohms and only a little
larger than a silver dollar. Perfect.
smooth operation—no back lash or stick-
ing. Price $1.00.

Operating parts
built as unit- the
C.H Perfected
Rheostat is not dis-
mantled for mount-
ing on panel.

The C-H Low Loss Socket

The revolutionary socket design
that created a sensation every-
where. Thin ORANGE Bakelite
shell. Base of heatproof Thermo-
? plax. Contacts grip both sides of
each tube prong and ave SILVER
lated 1o prevent corrosion [osses.
eferred by careful builders at
90c—now 60c.

The
C-H
Radio

Switch

C-H Radio Toggle Switch

The newest idea in panel switches. ON
or OFF with a flip of the finger. Beauts-
ful appearance and simple one hole
mounting—neat etched plate for panel
provides definite indication. Quict, easy
opcrating switch mechanism,

One hole mounting—high capacitymechan:
ism. The only radio switch approved for 110 'i" 1
volt circuits by Underwriters Laboratories.

The original radio switch. Millions in use. . i //.,

Luality

New Low Price

name Cutler-Hammer has held
ean enviable position in radio.
Consistently from the earliest days has
the C-H trade mark been synonymous
with proper design and unequalled pre-
cision. Radio builders everywhere justly
had faith in these foremost engineers
and millions of their radio parts in the
orange and blue boxes have helped build
receiving sets of quality.

Better Sets at Lower Cost

These millions of sales have brought down
manufacturing costs and today this
quality carries no premium. Demanding
the C-H trade mark now not only insures
satisfaction,but provides a saving. Dealers
everywhere are ready to serve you. If
yours has not yet stocked any C-H part
you desire, send us his name and we will
see that you are supplied.

Tue CuTLER-HAMMER MFG. Co.
Member Radio Section, Associated Manufacturers
of Electrical Supplies
MILWAUKEE and NEW YORK

=
L
The C-H Radioioc
l The radio switch that locks
| - | witha key. Just the thing for
A e | the homewith children—for
b the protection of tubes and
batteries. One hole mount-
qmet operation. Like
H radio parts, packed
m orange and blue boxes.

CUTLER-HAMMER

—=— Buy Your Radio Parts by Name, —=—

All a ppuratus advemsad tn this magazine has been tested and approved by PUPLLAR RADIO LABORATORY
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Sphts a Smgle Degree
Into Hair’s Breadth
Divisions!

You'll never know how much difference
a dial can make until you get this new
MARCO dial on your set. Without the
least suggestion of backlash, it responds
instantly to your slightest touch. Smooth-
working, handsome, supremely accurate,
it’s typical of MARCO. And you keep

a record of dial settings in the two

slots—right on the dial itself!
Nickel Plated $2.50 Gold Plated $3.00

Martin-Copeland Company
Providence, Rhode I[sland

L'._

Hoa Il Ly

-CO

This is the dial specified in the McLaughlin
single-control svperheterodyne, described in
this izssue.

I'ree, big Radio Catalog
and Guide brimful of new-
€8t ideas, over 100 gpecial hook-
upe and Iustrations. Yousave
48 much as 50% on 8eta and
arls Be gure to g‘(;t. this thrifty
mk before you buy, It puts
money in your ket. Shows
standard radlo parts, ses,
klts nll rellable, guarantecd
oods. Please Include name
___.]. ol‘ radlo fan to whom we may
send copy also, Write lette.
or postal now,

[ 163- 104 5. Cana; §t., Chicago. U. 5. A.

LOWEST PRICES ON KITS

McLaughlin (ne Control, 8-tube Super, as de-
scribed in POPULAR RADIO, with loop.. 300.00

Cockaday g-tube A, C. Receiver.. ... ....0..... 49 00 {
Cockaday 8-tube Sy erhelrodync 500088000000 74.50 [
Cockaday g-tube 4 &rcun .......... G7 .00
%Tubc Browning Drake . e 3500
cst Superhetrodyne-Remler parts. ... ... ..., 2 50
Model 1,2 Ultradvne Kit with all pants. ... ... .. 59 50
§-Tube Bremer Tully Namcless All Genuine Low-
loss parts 42 .50
Pressley Eupr:rhctrodync Kit, Genuine Sangnmo
PATES . oot e s, 50

Parts all exactly as specified and
of same brands or equal quality
brands as in original specificationas.

THE BARAWIK COMPANY
103-104 S. Canal St., Dept. PR.. Chicago, Il

All apparalus adverlised in_this_magazine has been tested and approved by PoruLAkr RADIO LABORATORY

Cle 7 OWN CRIER
RadiosMost Beautfil Speaker

You will be delighted with the gorgeous

colors the handsome, stippled finish,
and the novel desigi. of thc Town Crier-
the Speaker with the voice that thrills.

Ask our deuler to show you a Town Crier

i Write today for beautifully
1| ustrutml circular describing the Golden
Polychrome and Green [Dolychrome

models.
List Price $17.50
West of the Rockies $18.50

GALE RADIO LABS.
2512 Irving Park Blvd, CHICAGO
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Your Confidence is Deserved

In a space of but 18 x7 x 7 mches Samson En- "
ineers, by combining new and vital parts of
g\MSON manufacture with other fine standard
parts, have created this huproved assembly
hased on a fundamental and suecessful eircuit.

¢ Easily wired in a few hours. An independent |
” Radio Testing Laboratory reports: “A high
| Rebuild Your Present Set power set designed to eut thru loeals and to "
‘ The new und visatb parta of bring in distant stations with perfeet quality .
the BAMBON TC Assembly are and volume.” A copy of the complete article
” Lﬂ?:g:"uﬁ'ﬂ:h vy Ao will be mailed on "
. PSLA B §14T5 request SAMSON T. C. $65.00

P o]

¢ SAMSON ELECTRIC CO.

" Manufacturers since 1882 R
. Canton, Mass. A
l Sales Represcntatives in Principal Cities |
=

A
== - Samson . & A
e a o 2

@@’j@ \,@\73\\ L,R:]_)’f goacts ,~’\ ;@”‘

o= -_:,'ﬂ' I, =3
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AR 'Premier B Battery Cabinet

ssanss f ACME Y ensamssavssssssssssvtnnn:

AcCME WIRE
RADIO [?RO_DUCTS !

;

AN IR T AN NS RINEIIGNERRANE

r_.‘....

2RIzl 'y Our Premier B Battery Cabinet is a beautiful pilece of
furniture. The B battery compartment will take any
type B battery. The space of each B battery compart-

ery Cable

Celatsite Batt ment is 4 34° wide, 8 1 high and 10" deep.

L g N

l~l

For conneceting A and B Batteries {or current R For Genuine
supplv) to radio set, Silk braid coverng § flex- | No Panel Deep Walnut
ible’ Celatsite wires 718-10 7x18 107 218,50
feet long—a different 721-10 7x21 i0" 19.00
color for cach terminal. 721-10 7x24 10° 19.50
Prevents messy wiring 726-10 7 x 26 10 200, 00
and  “blown'  tubes. 728-10 7x28 10° 21.00
Adds greatly to the ap- 730-10 7x30 10 22.00

pearance of your set,

F.O.B. Waukesha, Wis.

The tops of these cabinets are fleured walnut, the ends
and B battery panels ure select walnut. all 5 ply veneer,
The bases are built up of massive molding. Nickel
plated piano hinges and lid holders. The material and
finislt in these cabinets will equal the best furniture
obtainable,

WE MAKE 9 STYLES OF CABINETS FOR 14 SIZES

AFE NI EANGAEESICEA NS SSENTA TR SNSATRES

Enameled OF PANELS. Send for our 1925-26 line of cabinets at
Antenna “Factory to User' prices.
Stranded

The best outdoor an-
tefina you can put up.
7 strands of enameled

4 " copper wire; maxi-

= mum surface for re-

. ception. Enameling prevents
corrosion and consequent weak

signals. 100, 150 or 200 foot coils, boxed.
Loop Antenna Wire

You can make a good loop with Acme wire made
of 65 sirandsof finc copper wire, green silk covered.
Flexible; non-siretching, neat.

The New Celatsite Wire

Flexible strandet‘! widrc for -

“point to point” and sub-

panel wiring—latest method WACME
of wiring sct lo ‘ —_—
black, yellow, green, red 274 -

brown, one for cach circuit. | _WIR

N “F PR T
Ly i .

Py 4:—,""4 . -
éw(:‘};f ‘:M—.:f&_k‘ 3 _@ﬂ

The Original Celatsite Wire

g Celatsite is a tinned copper bus bar
‘ wire with non-inflammabie “'spa-

Uality Cabinet Company

Phone 721 Waukesha, Wisconsin

0 o @ e o e B R W L A S S S S RS 0 B AN NI D SRS DRSS SN PE AR D AL

i

IR N TR ASM eS| ITTRIYYTYIILY

ghetti”  insulation in five colers.
Supplied in 30 inch lenyths.
Flexible Varnished “Spaghetti”

A perfect insufation tube for all dan-
ger points in set wiring. Costs little
more and is worth a lot more than the
cheaper substitutes offered. Black,
ﬁllow_ red, green. brown, for wires

1¢ 1o No. 18 30 inch lengths.

Send for Folder

THE ACME WIRE COMPANY

Dept. P New Haven, Conn.
Also makers of fine enameled magnet wire and rcoil

windlngs for Andio Transformers, linttery chargers,
‘BT Battery Ellminntors. I@

AND THE
ARAGAIN RADIO RECEIVER

w5 5 48 50 0050 0 400 o 0 o P PO B B D S S e b

Autromerar CORPORATION
Ni1AGARA FAlLLs

AN iy S AR BE SRS SN AR R ARSI AN ECAE AR IS RS RS RARSEDIRELEEE® |

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LARORATORY
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1 NOW-AIl the world

can have it!

“The sensational favor which Chicago and New York
showered upon the AERQ COIL has prompted its
designers to make it available to every fan in the
Nation. Vigorous plans are, therefore, under way to
place the Aero Coil where every city and village can
see it and witness its markedly superior performance.

IF0 o
| =

The complere Low Loss Inductance Sysxtm..comprisinq two tuned circuit \

Tuned
Radio
Frequency
Kie

$12.00

Complete
with
Brackets

transformers and an antennae coupler with a uniquely constructed
variable primary for governing the selectivity of the antennae circuit.

Declared by Chicago and New

the most SELECTIVE, most POWERFUL
: r
Inductance Ever Designed! Use AERO COILS

Enjoy the ““knife-edge’’ selectivity with which Aero Coils cut Y .
through the tangled mass of Chicago and New York broad- Wherever An Inductance Is Required

casting at will! Enjoy the uncanny sensitivity with which ‘]..n“_: ONLY AIR DIELECTRIC COILS H AWNG]I

sets built of Aero Coils pick up the far off, small, low-wattage VARIABLE PRIMARIES IN ANTENNAE
stations that you never thought existed! Be thrilled by the ciReuiTs

amazing volume with which Aero Coils amplify for the loud The Aero Coil 3-Circuit Tuner
speaker, reception which you have always had to listen to on Another Saspte:
the head phones! Build a 5-Tube Tuned Radio Frequency Set ented protected
with Aero Coils . . . . . the true low loss inductance system.

Aero-Coil construc-
PATENTS PROTECT 1TS SUPER-EFFICIENCY |

tion and for that
resson the most
efficient three-cir-
cuit tuner ever of-

Its Jower circuit resist-
ance, its lower high fre-
gquency resistance, its
lower distributed capac-
ity, and the fact that its
dielectric is 959 air are
the reasons why the Aero
Coil tunes so sharply into
resonance—and why it
actuzlly uses the energy
which other types of in-
ductances waste. Hcence,
Aero Coil is the induct-
ance of today—and to-
morrow, and you can be
assured that it is—for the

construction which makes it the ideal
inductance is patented, and no induc-
tance can be made 3o good as Aero Coil
unless in violation of these patents!

95% Air dielectric
— No dope on
windings — All turns
ir-spaced — Solonoid
cvlindricalwindings
~Variable primary
Enginecrs lerog-
nize cylindrical
winding to be su-
q_erior to any other.
he Acro Coil is
the only Air dielec-
tric cylindrical in-
ductance with a
variabk _primary.
Acro Coil patents
prevent imitation.

Build Your Set Now!

The construction which
makes possible the far su-
perior results obtained
from AeroCoils alsomakes
them cost a bit more—
but, performance consid-
ered, their price i3 low.
$12.00 for a sct of three,
complete with nickel
plated mounting brackets
which fit any condenser.
Go to your decaler's today
and obtain a sct of three.
A circular containing com-

plete hookups for building the most
selective, most sensitive, most pow-
erful five-tube receivers ever designed
is enclosed in eack: package.

If your dealer has not yet obtained his stock of Aero Coils, order direct,
enclosing price with yuur order.

Free Booklet showing new ciresies and giving full constructional informas

fan or set builder —mailed on request.

tion of help to.an:
W

rite for the Aero Hooklet.

AERO PRODUCTS, Inc.

217 North Desplaines Street, Chicago, Illinois

Successnvs to

HENNINGER RADIO MFG. CO.

ERD CcO]|

All Aero Colls embrace a patent-proteeted
method of construction whieh makes possible & far more effickent
{nductance performance thap is possiblc wisn any owner wype of €0il

fered. More than
covers the broad-
cast wave band
when shunted with
a good .0005 con-

j denser, Thisis the
tuner whirh in & 3-tubc set brought in Havana,
Cuba, in the day-time in Chicago. Price...... $8.00

The Aero Coil Radio Frequency

Regenerative Kit
Consists _ of
AERO COIL 3-

Circuit Tuner snd
one AERQ COIL
Antennse Coupling
A= Tranaformer.
=t Makes the most
powerful, most se-

o

lective 4-tube, non-
radiating et pos
sible to build.

| : Price ...... $11.00

The Aerc Coil Wave Trap Unit

Also for Crystal Sets

By reason of the characterivtics made

possible bv the Aero Coil construc.

tion. this unit makrs a very efficient

4" wave trap of crystal sct. Price $4.00,
The Aero Coil Oscillator for

Super Heterodynes
1 he characteristies
a-h‘eved through

the use of the Aero
Coil principle make
of this instrument
the ready means to
tremendously  in.
crease the efficiency
of the orcillator
cireuit in any Su-
per Heterodvne
receiver. Pr.53.50

Prepared by KIRTLAND.ENGEL ADVERTISING COMIANY < CHICAGO

All epparatus advertised in this magazine has been lested and approved by PorrLar Rabpio LABORATORY
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in your set.
to turn off as it is easy (0 turn on.

Agent Representatives
wanted

CELCO Indicating Battery Switch

There need he o more annoyance over tubes burning all nlght If a Celco Battery Switch 8
The jeweled pllot light emits a soft golden glow that makes it as hard to forget

cue for pilot light and one for switch,

Some Good Territory Still Open

CELCO

Double “D’’ Coil

Intermediate Frequency Transformers

have aroused a tremendous interest among laboratory
engineers and many other experts and experimenters in
radio. These transformers have made possible a new
standard of super-heterodyne performance and have
demonstrated conelusively the remarkable possibilities of
a satisfactory super-heterodyne. They are of the popu-
Iar air-core type, accurately and uniformly peaked for
maximum efficiency.

Volume
Super-

Selectivity
Quality

Reception

simple to Instali—only two holes to be drilled In panel,

CENTRAL ENGINEERING LABORATORIES
3345 No. Lincoln St. Chicago, Ill.

PATENTED \

BINDING POSTS

After you have put time,
money and labor into the
building of your set, don't
jeopardize its efficiency
with doubtful binding
posts.

Ask your dealer to show
you why EBY Quality
Postsare the choice of over
150 radio manufacturers.

6types—25differentmark-
ings—and the tops don’t
come off!

The H. H. EBY MFG. CO.
Philadelphia, Pa.

T ._.,-\.‘
E SN
i
Al o -
=5 Wink
. a Wink!
REMIER 20-ft. Extension Cord (for loud-
speakers) now comes with the handiest con-
necting plug you ever saw. Holds terminal pins

sezurely.  Releases instantly. Automatic—with
no Liny screws to fuss with or lose

PREMIER Cord,
with Plug ., -or $1075

At your dealer’s or write us.

CRESCENT BRAID CO.,, Inc.

Makers of Extension -
Cords and Batter
Cables for Radios Il'

Providence, R. 1.

All apparatus advertised in this magazine has been tested and approved Ey PoruLar Rapio: baBORATORY
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Better reception this
season than last !

OULD you like better reception this

C(/ fall and winter than last? Better dis-
tance? Better volume? Better tone? You
will enjoy better results in every way, this
season, if you keep your tubes at full efficiency
withtheJefferson HomeTubeRejuvenator.

All tubes deteriorate rapidly with use.
The Jefferson Tube Rejuvenator *“brings
them back” in 10 minutes! Use it once a
month—Lkeep your tubes like new. Com-
pletely restores paralyzed or exhausted
tubes. Doubles and treblestube life,quick-
ly paying for itself through thisgreatsaving.

Takes large orsmall tubes—types201-A,
301-A, UV-199, C-299, 5-VA. Attach to
anyalternatingcurrentelectriclight socket
in your home. The Jefferson Home Reju-
venator for tubes is as essential to satisfac-
tory rzdio reception as a charger for stor-
age batteries. Getonenow; start theseason
with your tubes in perfect condition. Sold
by leading dealers in radio supplies, and
fully guaranteed.

Jefferson Electric Manufacturing Co.
501 S. Green St., Chicago, IIl.

Makersof Jefferson Radio, Bell Ringingand Toy Transformers;
Jeflerson Spark Colls for Automobile, Sratlonary and Marine
Engines; Jefferson Ofl Burner lgnirion Coils and Transformers.

JEFFERSON

TUBE REJUVENATOR

Keeps radio tubes like new

JEFFERSON RADIO TRANSFORMERS

Your radio, no matter how costly, can be no better than its transformers.
Qur experience as the world's largest manufacturers of small transformers is
everywhere recognized by leading radio engineers who care-

fully specify "Jefferson’. If you want amplification without
distortion—clear, pure, sweet, natural tones from your radio—

make sure it is equipped with Jefferson Transformers. Sold by

the bettet radio dealers, used by leading ser manufacturers.

All apparatus advertised in this magazive has been tested and approved by POPULAR RADIO LABORATORY
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The Best Plug ‘

at a Better Price!

The Pacent Autoplug
Now 60c

HIS plug is entirely shock-proof.

for the entire length of the cord
tips is encased by the plug shell and
no metal parts are exposed. The shell
is made of genuine Bakelite. No
screws are used in its assembly. and
there is nothing to work loose or cause
trouble.

Pacent parts are used by 40 leading
manufacturers in the construction of
their sets. 1t will profit you to get in
touch with us.

See your dealer, and write us for the
new Pacent Catalog of complete line
of Pacent Essentials.

PACENT ELECTRIC COMPANY, INC.

91 Seventh Avenue, New York City

Washington .Chicago Buffalo
Minneapolis Birmingham Jacksonville
Boston Philad 1phi. Detroit

San Francisco St. Louis Pittsburgh

Canadian Licensees: White Radio Limited
Hamilton, Ont.

Pacent

RADIO ESSENTIALS
{0 DR I MPROVIEE — FACERTIZE H T

New

AIR COOLED

Rheostat

Air B:kelite
Coo!ed Base
ol Ex Coild
Adjustable pos:: on
Confact A“_Efs
Slkiding No Vernier
Lever Required

Operates without temperature rise and at constant
cocfficient of conductivity. The many turns, with
an unusually long contact surface permits filament
voltage to be buﬁt up slowly and held at just the
right point to facilitate tuning and develop perfect
reproduction. Quarter inch shaft fits same size hole
as jack and requires a single nut mounting.

At the beet radio dealers $l 35

Dial "late. 15¢ extra.

l.l:l-
J..:HI":"""': el ""“"'I-It'u.

YAXLEY MFG. CO. Dept. P
217 N. Desplaines St., Chicago, 1Il.

DUPLEX

CONDENSERS

Made according to Bureau of Standards
specifications for lowest losses and best
electrical characteristics.

Specially shaped-out stator plates space
the stations over the dial, while keeping
the condenser as small as a straight-line
capacity model.

Aluminum stator plate, exactly the
same as used in the new DUPLEX Straight
Line Frequency condenser, sent on re-
quest. Write for one today. Learn the
secret of DUPLEX superior construction.

DUPLEX CONDENSER & RADIO CORP.

50 Flatbush Avenue Extension
Brooklyn, N. Y.

All apparatus advertised in this magazine has teen IesteJ M approved b-y PoruLAR RADIO LABORATORY .
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B-T
1@. COUNTERPHASE SIX™

Another Forward Stride—

Another forward stride in radio—the B-T “COUNTERPHASE.” Builders of quality
apparatus since broadcasting began, Bremer-Tully regard the “COUNTERPIIASE’
and the parts that go into it, as the best thing they have ever done.

A sixth tube where it will do the most good—as a third stage of radio frequency gives
sensitivity that requires only a short indoor antenna for distant reception. Selectivity
to the point where further sharpness would be impractical. And withal a tone quality of
surpassing beauty and cleairness.

Anyone Can Build This Master Set

B-T Kits contain essential parts and B-T instructions and color-diagrams make the
job easy. A typical B-T ingenuity is the wiring form which quickly and correctly hooks
up all radio frequency leads.

Those who desire to build a five tube set may also build the “COUNTERPHASE Five”
which employs two stages of radio frequency amplification and gives surpassing results on
an outdoor antenna.

Descriptive Circulars on request.

Are you interested in the newest and best in
radio? Do you understand Straight Line Wave
Length and Frequency Condensers? Do you
want to know about Tandem Condensers and
“toroil"” coils?

S All this and more in “BETTER TUNING".
_I. Issued bi-monthly. 10c. per copy, 50¢c. per
P year.

BREMER-TULLY Mfg. Co.

532 South Canal Street Chicago, Illinois

All apparalus adverlised in this magazine has been lesled and approved by PorULAR Rap1io LABORATORY
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witrs | S, HAMMER RADIO CO., proobivn: New York
Cockaday Sets Now Made Easier to Build by Our New ‘“Ready-to-Wire’’ Plan

507 of Your Time, Work and Worry SAVED!

All you need do is to connect bus-bar according to diagram, solder and your aet is finished,

These Kits are sent to you completely mounted and assembled on a Veneered Maho crany baseboard and genuine
bakelite jansal, drilled and engraved; in s solid lhogany Cabinet. Genuine parts used sa listed below; exactly as
specified by Mr. L. M. Cockadey., COMPARE OUR OFF

TUBE NEW SINGLE DIAL CONTROL | 8 TUBE NEW COCKADAY KIT

SUPERHETERODYNE
SUPERHETERODYNE , REFLEX RECEIVER
0005 i - Mounting . .$ .35
2 Precise No. 750 Syncrodensers 1 N. Y Coil fixed condenser ! G?m.ns';m(mfa";ﬁ-e [ 2 B:::: Gdl‘:n-l:i::.‘o -ouColunrfler‘
0005 $9 00 . $15 aulation) $5 50 Mountiogs. ........ 1.50
1 Precise No. 144 Coupler 60 1 N. “ C‘m fixed condenser 35 | 1 Geaeral Enstrument .00 2 Daven Resistors .5 Megohms 1,00
2 Precise Alumlnuln!}m*t‘-l pr.2.00 A Condenser (Isolantite iIn- 1 Daven Resistor 5, Megohms. .50
1 Precise No. 1900 Filtoformer. 4 50 2 IJublllu' 1. Mid. By-Fass | sulation 1 Daven Resistor .005 Megohms 1 00
1 Precise No, 1700 Super Multi- cotdensers . 250 |y Haynes Grifin input trans- 2 Daven Resistors .25 Megohms 1,00
former . 20 00 1 Dubhilier No. 640 ftixed coa- former {gew t1ype) . 2 New York Mica Condensers
2 Precise Audiv Transformers deaser 00025 clips 45 3 Haynes Grithn intermediate 0001 Mid . ]
No.480—Stolavi2!{tel.15.00 1 Daven grid leak 2 meg. 50 transformers (new type)..15 00 4 New York Mica Condensers
1 Marco 4 inch Veraier Disl. . 2 50 1 Precinon Inducto coupler ! Precision Autodyne Coupler 3 30 006 Mid.
1 Hammarlund. Jr., Midget 1 80 . No. 260 185 1 Karas llarmonik Audio Fre- 1 New York Mica Condenser
2 Carter lmp. Jucka 100 1 Gen. Radic 2 Ohmi Rheostat | quency [ransformer . 100 00025 with clips.. -45
1 Carter Holdtite Do. Jack.. .. 1 00 No. 214-A 225 | | Amplex Grid-Denser .0005.. 1 25 1 Duratran Radio Frequency
1 Carter Holdtite Single Jack.. .70 1 Gen. Radio 400 Ohm Pot. | 1 Benjamin Cle-ra-tone Socket 1 00 Transformer 4 00
1 Benjamin No. 9050 8-gang No. 214-A .. -3 1 Federal Sockets No. 16.. .... 8 40 1 Walbert "A" Eattery Switch .30
socket shelf 11 00 1 Genuine  Bakelite  Pancl 1 Pacent Double Jack. ... .60 1 Eby Binding I'osts 1.40
! Benjamin Battery Switch.. .35 Drilled ~and =~ Engraved 1 Pacent Swngle Jack ... .50 1 Sub-Fapel 1 z 9 Genuine
1 Weston No, 301 Volt Meter.. 8 00 107 x 145" x 3-16"...... 2 50 | 7 Na Ald 4 inch Diala........ 1 30 Bakelite 15
1 Weston No. 301 \lillnmet:r 8.00 Wire, acrews, etc, 1 Amsco Rbeostat 2 Ohma. 1.33 Baseboard (Hardw
1

READY_ TO WIRE K’T PR’CE . $99.G) Anés.:::" Potentiometer 400 LB (.-cnual::; E:::;i::d““,el l)rillcd L

READY-TO-WIRE KIT PRICE 74 50
UNASSEMBLED KIT PRICE, Write Us WIRED COMPLETE bo3Ry {584 $?10.°°

WIRED COMPLETE . . . . 5120.00 INCLUOING KORACH LOOP..........co.. oo’

i Genins Mehogany Cabines Inctuding D. T W. Luop | SOCKADAY,S Authorissd ANTENNA COUPLER £$2 00

WRITE FOR CIRCULAR about those Parts and Kits. Aise for Free Radio Catalog
Transportation Prepaid.  One-third must accompany all C. 0. D. orders. ~ Not inured unless insuranee charges included

“A” | The VEBY
Filament Volts 5.0
Filament Current 0.25

00 ; -
Plate Voltage 20t 120 20 o8B0 20 to 80 Resistance COllpled

Mede with Brass and Bakelite Bases

Make a Good Receiver Amplifier

Perfection of amplification can be easily ob-

BETTE R— tained with the VEBY AMFLIFIER. It is

. completely assembled and ready to attach to

[ Use Ceco Tubes as radio frequency amplifi- | your detector—nothing clse to buy. Max-

- ers, detectors, oscillators, or audio frequency imum efficiency, undistorted volume and

amplifiers. They have established a new tone quality unsurpassed.

standard of tube excellence. ) VEBY 3-stage R-C Amplifier  $10.00
Clear tone; increased volume, longer life! VEBY Resistance Coupler . . 1.25
You'll SEE the difference in YOUR receiver | VEBY Amplifier Tube AF. 20. 3.00
whatever its type. [ VEBY Power Tube AF.6 . . 3.50

Every tube guaranteed

C. E. Manufacturing Co.
Provideace, R. L.

If your Dealer cannot supply you
write direct to the

VEBY RADIO COMPANY

QUALITY RESISTORS
47-51 Morris Ave.
NEWARK NEW JERSEY

—

o

|
|
}

|

All apparatus advertisa tn this magazTne has been tested and approved by I;OPULAR RADIO LABORATORY
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Last Year— This Year—

Bad Crowding of Shorter-
Wave Stations

Better, But Crowding Still Troublesome

Next Year—
No Crowding!

GIHS A
~ ? ; E“ ’ ’s;"cwp
Straight-Line Frequency Means~— S H > Ae Ia)
That the distance on your dials from \\ :
one station to the next adjacent one ol
isuniform —throughout the short-wave 535 ©535 "\

stations, as weil as the longer waves. 10 Meters
1

WENRt FAH.'
4—

266
| 2Meters

waant WABW
205% ‘°207 |

Q1AL Divisions

| 20-KILOCYCLE INTERVALS ARE SHOWN:
I ALTERNATE CHANMELS OMITTED

|
| |
WAVE CHANNELS AS ASSIGNED U.5.5TATIONS ( BY FREQUENCY) FOR CLEARNESS

ALL-AMERICAN

STRAIGHT-LINE-FREQUENCY

TUNING

|l «Ling~
.”'l-:E:::cz%:":.vf:éns” ALL.AMERICAN Torold Colia
0 bt ) i romicrolaeads Type T-1 Anteans Coupler 3 3,50
Type C-50 Max. 80D Micromicrofarads Type T-2 R. F. Tranrfcrmer 3.0
(Min.Capacity is mcasured at 400 meicrs) Set of 3 Colls Comnloete 10,830

Base and certainty in tuning—no more crowding of New power for distance reception through close cou-
short-wave stations— no need to buy vernier dials—no  pling—tuning of arrow-like sharpness— elimination of
gears or other back-lash makers—body capacity abso-  all oscillation worries through the self-enclosed end-
lutely not distinguishable—electrical efficiency un- less magnetic field —non-radiating reception: that is
surpassed —on one-half the panel space: that is the  Arr-American Toroid Coils— Antenna Coupler and
Ar-American Straight-Line-Frequency Condensers.  Radio Frequency Transformers. See them at your dealer's.

A new edition of the famous RADIO KEY BOOK, together with complete information about the new ALL-AMERICAN
Straight-Line-Frequency TUNING, is yours {or 10 cents, coin or stamps. Send for it today sure!

ALL-AMERICAN RADIO CORPORATION, E. N. RAULAND, President, 4211 Belmont Ave., CHICAGO

uu--

ALL-AMERICAN

Pioneers in the Radio Industry

Al apparasus advertised 1 this mgasine has beer tested and approved by PoruLAr RADro LaoraTory: )
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Ly 3 dr
stim) 3
w ~
b;.wl:n.l.:q 2
e

Every “Super-Het”
owner needs this

CH!LA(,O S_QL

Voltammeter Lot Wrgevees v o
ll'l L. J’:" rnu!a I 1‘“ 'd“t“ =
Owners of Super-Heterodynes ""II Driotn chies i

or any other sets receiving their
A and B current supply from dry
batteries should have a Nagel
combination Voltmeter and Am-
meter.  Accuracy in readings
under any condition and safety
against battery drainage are two
important features that are em-
boclied in all Nagel pocket-type
battery measuring instruments. ﬂ
See your dealer or write The |

W. G. Nagel Electric Co., 513
Hamilton Street, Toledo, Ohio.

UNIVERSAL

A universal
Precision in-
strument
that meets
allresistor
needs.

WHEN reception is so indistinct that
you must uze your imagination to

get the sense. that's the time to 25
install CLAROSTAT.

CLAROSTAT across the transformer

of your amplifier will clear up distor- LIST
c)l'fanr(urwrs g :?:;;t{:;::aued in a moment and lasts
DRY CELLTESTERS -AMMETERS AMERICAN MECHANICAL LABS. Inc.
HIGH RESISTANCE VOLTMETERS _ Ask about the nc:LL‘lROTUN:; c::l;dctlzﬂmcnt

o« VOLTAMMETERS - BAKELITE

HOT MOULDED INSULATIONS Cl A ROSTAT |

-

=

Ia ratus advertised tn (his magazine hus been tested and approved by PorrLAR Ranio LARORATORY
p h
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7t

%_Quality Sells Them ~Not Price!

McLaughlin specifies
True Blues

BricHTsoON TRUE BLUE
Rapio TuBEsS

O those who hold quality above non - microphonic; they operate

price in making a purchase True noiselessly without shockabsorbers.
Blue Radio Tubes tell a story of 3, Special Filament gives True Blue
values which continue to mark them Tubes two to three times longer
The Finest Radio Tube in the World. filament life.
Evidence of their value is given in 4, AllTrue BlueTubes havesilvercon-
their remarkably rapid increase in tacts. There are no corrosion losses.
sales to thousands of radio fans, ama- 5. Every tube is handsomely safety
teurs and engineers whose friends use cased — singly or in sets.

and recommend True Blue Tubes. True Blue Tubes are sold with a 60

Exclusive Qualities of day written guarantee against defects.
True Blue Tubes Users can return them in 10 days
1. Every True Blue Tubeis like every if unsatisfactory. True Blue Tubes
other True Blue Tube — there are 6 volt % ampere storage bat-
is no need of switching tubes tery tubes, made with standard
to get best results. ‘\ base and small base. Ask your
2. All True Blue Tubes are Q\\\c J/ /// dealer to show them to you.
BRIGHTSON Irge JHIE LABORATORIES, Inc.
Waldorf Astoria Hotel 0w el N 16 W. 34th Street, New York
2N

IN THE WORLD

Al apperatus advertised in this magasine has been lested und approved by PortvLAr Raplo Lagoratory
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i

A RADIO CABINET OF BEAUTY AND ELEGANCE

DIRECT TO YOU AT LOWEST COST

Lid splined both ends to prevent warping.
Nickeled {)mno hinge.

Nickeled lid support of artistic design.
Anti-vibration cushion feet (not vis.ble in cut).
Edges of tid moulded to match bottom.
Shipped securely packed in strong carton.
Prompt shipment.

Hardeodf, Rubbed Solld Bleck
-.-I.l..,.-...| American

Walout
Tx18x 713
or 10 in. deep $3.50 $5.00
Tx24x7ls
or 10 in. deep  4.00 5.50
Tx26x715
or 10in. deep 4.75 6.25
7Tx28x7!
or 10 in. deep 5.50 7.00
7x30x7W
or 10 in. deep  6.00 8.00
7x21 x 10 in.
deep 373 3.25

CASHWITHORDER or C. 0. D.
if ¥ of price is gent with order.
Prices F. O. B. Hickory, N. C
Order expresa shipment. often
cheaper than miail and much safer
from damage.

FREE WITIH EACH CABINET
a glued-up stock non-warping lz-
inch BASEBOARD.

Free Cataloguec.

THE SOUTHERN TOY COMPANY, INC.
Dept. P.

HICKORY, NORTH CAROLINA

“Tak; No Chances—Use éomo”
COMO DUPLEX

The World’'s Standard Push Pull
Transformer

PRICE $12.50 per pair
For maximum volume without distortion

What Prominent Writers on Radio
Subjects say About Como.

Lewis B. Hagerman, Technical Editor,
Post: Actual Tests show this transformer to
superior to any others of similar makes.”
R. J. Robbine, New York Sun: “After consideration
ot several well-known mak es of push pull transformers
which are available ‘COMO DUPEEX' was selected as
most satisfactory.” L.
C. White, Radio World: **COMO DUPLEX  is infi-
nitely superior — most other push pull transformers
seem to be ordinary transformers witk a center tap
brought out as a makeshift.”
E. P. Gordon, Open Road: “A system of audio-ampli-
fication which is becoming increasingly popular,
. .will give surprising resultsin both qualit nndvolume.:
epartment.

Chicago
far

and is thoroughly recommended by this
NEED WE SAY MORE?

COMO APPARATUS COMPANY

Manchester, New Hampshire

For Sale at Leading Dealers

Its use |

NU-WAY
BATTERY CABLES

Are Equipped with NU-WAY Connectors

No need to remember colors of cables
or trace wires as each connector is
marked: Ant., A-, etc.

The Battery Adapter slips over the
threaded post or through the spring
clip.

No more fussing to get the cable
through the clip or around the post.
Simply SNAP the connector to the
NU-WAY stud.

Write for descriptive folder and prices
on complete line.

THE HATHEWAY MFG. COMPANY

Radio Division Bridgeport, Conn.

Al appuaratus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY




The Best in Radio Equipment 73

LLOCATING
ONDENSER

(STRAIGHT LINE FREQUENCY]
- \ S e P

’ \\\\\HH!””“-]”
\\\\ \ //
\\\\

Spreads the Stations
Ouver the Dial — the aew

AMSCO Allocating Condenser is the triumphant
combination of etectrical engincering and mechan-

ical ingenuity. Electrically efficient in unscrambling
a the stations on your dials. Each dial degree from
Ly B 1 to 100 will be found to represent 10 broadcast-
(K'Y .vy ing kilocycles accurately over the entire scale—
“a station for every degree.” Mechanically ingenious
A ) )
e 5?,!:{" in correcting the fault of other S, L. F. Condensers— }:Tf:gme: t!‘::‘f""l’:)“‘i
E it conserves schc.' Scientific low-loss construction. price. The AMSCO
e | Rigidity with light weight. Vernier Dial gives fin-
o 54 ﬁ"‘gﬁ ess= to your fingers.
=+ - s Madec in threc capaciiics—Single or Siamese. Ask your dealer or Steps-down 13 to 1,
f ¢ ..‘z:? write for details ofentire ANMSCQ Line of engineercd radioparts. back wards orforwaeds,
: 3 fast or slow, without
e =\ AMSCO PRODUCTS, INC., Dept. D momentum or back-
Broome and Lafayette Streets, New York City lash.

All apparatus advertised in this magazive has been tested and approved by POPULAR RADIO LABORATORY
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A practical,

authoritative book on

[ ——

RADIO

100,000 SOLD
514 PAGES

Compiled by
HARRYF.DART, E.E.

Formerly with the
Westarn Elactrie
Co., and U. 8.
Army Instructor of
Radio. Teck-
aically edited by

FE A RADIO expert—it's easy for the 100,000
who own this compact, complete Radio Hand-
book. Written in good, plain, understandable
language. Crammed full of facts, every one use-
ful and important. Fxplains how receivers and
transmitters work, how to build and operate

them. Whatever you or your friends want to
know, it's here. Will save you many times its
small cost, '

TELLS ALl ABOUT: Electrical terms

and circuits, antennas, batteries, genera- |
tors and motors, electron (vacuum)

tubes, most receiving hook-ups, radio and

audio frequency amplification, broadcast

and commercial transmitters and receiv-

ing, Super-regeneration, codes, license

rules, Many other features.

Nothing else like it. Make this extraordinary
book wour radio library—just this one litila
giant ia all you need. Everything in one index,
under one cover, in one book, for one dollar.
The biggest dollar's worth in radic today. Com-
bines the knowledge of many expensive works,
Buy this and save the difference.

Just mail the coupon with a dollar bill and
your name and address, and this §14-page 1. C. 8,
Radio Handbook will be sent to you by return
mail. Note the other good books listed below at
low prices.

— — S N — A —— —— S —— N . S — —

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 8251-F, Scranton, Penna.

1 enclore $ . for which serxl me, Dost-pald, the
Handbooks marked X, at $1 evach. It is umlersiood that
I I am not entirely asatisticd 1 may relurn them within
five days and you will refund my money.

[JRADIO HANDBOOK, 514 PAGES, -

O Automobile ITandbook, 351 pares
7 Electrieal Tandbuok, 413 pages -
Chemistey Handbouk, 348 pagey -
U] Phiarmacy Handbook, 324 pages -
Traffic ilamlbook, 386 pages - - -
Hullding 'l‘rmlelu] Hancdbhook, 100 pages -

v
i
=

LI I ]

Machine andbook, 335 pages -

Nalesman’s Handbook, 352 pages - -
[ Mdvertising 1iandbook, 445 pages -
O Buokkeeper's Handbook, 302 pages -
Bt‘l\ll Englneer's Handbook, 411 pages

steam Engincer's Handpook, 293 pages
Nume

LU R R R R N RO IO B R BN |
LU T R RO RO N RO RO B B BN |
P R )
T et s o ot s s b e o

Address

Enciose $1.50 inalcad of $1 for cach buok if you want the
Leotheroid binding. All of the aborve lLooks ¢an be had in
thia binding ercept the Trafle llandbook and the Building
Trades Fandbook.

F. H. DOANE. |

r —)
CARTER

“Flat’ Plug

“Dialite’’

CARTER

75c.

Half size

Half size

Gives you light right
over your dial, where

Fits snugly against the
pancl, allowing set to

close. Cords hang you need it. Complete
down. Unsightly tips with  snap  switch.
concealed, Single hole mounting.

Two of the latest CARTER Radio
achievements. Go to your dealer and
ask him to show you these and other
Carter Radio products.

;;.f:,._':!‘f In Canada—Carter Radie Co., Ltd., Toronto

-_. -

PRECISION Means
 HARMONY

Perfect precision in every part reduces loss of cnerg
—makes it possible to pick up, and build up, wcnK
signals from far Jistant stations, and to reproduce
such signals with amazing volume, perfect elarity and
and fidelity to tone.

| Model J-75SP, $75 .

A demonstration proves the superoriy of this S-tube,
tuned radio frequency receiver  lincased in rich
mahogany cabinct. Pnce. without accessorics, $75 |

JONES Precision PARTS
Improve the qualny of anv home made receiver. Ask
your dealer for the genuine precision parts made hy
us W, Jones, inventor and producer f precision in-
strumcents and parts for over 28 years.
JOS. W. JONES RADIO MFG. CO., Inc.
40-46 West 25th St., New York

JOSEZZINES

TRADL MARK

Branches: Philadelphia, Boston, Chicago

Al apparatus advertised fu this magazine has been tested and approved by Port Lan Rablo LARORATORY
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Better Because:—

New micrometer adjustment,
hinged lid, and carrying handle.

No bulbs to buy or break.

Can be used anywhere~—con-
tains no acids or other harmful
liguids to spill.

Approved by underwriters—
trouble-proof, shock-proof and
fireproot.

Beautiful cabinet in maroun
and gold.

Write for new edition of
our instructive booklet on
radlo o eration "The

Dulanu and

e covered wagon has 90713'

CI?z?ke the old fas uoned

2-am
ﬂ 'tthe s[l;mglete e

When you buy a charger don t let anybody sell
you an obsolete, slow 2-ampere model.

The New Improved GOLD SEAL HOMCHARGER,
with its full 5-ampere rate, charges your battery over-
night! Does away with the long bothersome waits
that were necessary when the slow inefficient chargers
of last year were the best that radio offered.

And the New Improved GOLD SEAL HOM-
CHARGER charges both A and B batteries with-
out additional equipment.

Be sure when you buy that you get a modern, fast
charger, with a 5-ampere rate. To be absolutely sure,
insist on the GOLD SEAL HOMCHARGER.

The Kodel Radio Corporation

504 East Pearl Street Cincinnati, Ohio

Owners of Kodel Broadeasting Station WKRC
on the Alms Hotel. Send for program.

All apparalus advertised in this magazine has been lested and approved by PoruLAR RaDIO LABORATORY
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The Best in Radio Equipwent

Positively — .
More Stations

A{ECEIVER cannot bring in a
station unless it is tuned into
resonance with that siation.
There are many stations which you
have not been able to receive be-
cause the condensers in your set did
not have a sufficiently wide range of
minute capacity variations to enable
you to tune enough separate’and
distinct resonance points. No matter
how finely you try to tune with your
present condensers you skip these
signals—hecause their tuning range
is limited.

Install Barrett & Paden Microm-
cter Type Condensers and bring
in the weak distant statlonswich loud

At your deulers or direct

BARAETTS, PADEN

1314 Sedgwick Strect

Preparsd by Kirtland.Ensel Adv Lo . Chi-ago

if you use a

BARRETT & PADEN

Micrometer Condenser
(For any type of Ser)

speaker volume! The micrometer
action of the Barrett & Paden when
applied to its broad capacity range,
enables you to find the exact reso-
nance pointsof many stations which
with other condensers aresoclose to
interfering stations chat separation
is impossible.

You will be amazed at the tremen-
dous immediate difference these
condensers will make in the perfor-
mance of your ser. They not only
will give you more stations, by rea-
son of their mictometer action, but
because of their lower loss will
appreciably increase rhe sirength
with which signals are reproduced.

Chicago, Iliinois

aNNgyY
IAILI1100d

ANINHOM 0L

oNAGHED

“Little

E-6841
Underwriters App. I

Affording a piug and socket connection he-
tween the radio sct and all oirt-kle egnnectlons.
Jones Multi-Plug s as essential te the radio
as a cord and rocket to the electric iron. For
gafcty and eonvenlence teading set manufac-
turets have adopted thils Item ne standard
equipment. You too. need a Multl-Plug for
the set you are huliding or the act you now
have. See Your dealer or write (lrect for
descriptive folder C.

TYPE BM For set Building $4.50
TYPE BP Adaptable to any Set $5.00

HOWARD B. JONES CHICAGO, ILL.
618 S. Canal St.

Joe” l

Lightning Arrester

Especially desighed for Radio Work.
Made of Porcelain, small, neat rugged

and serviceable. Can be suspended
on antenna or fastened to wall.

Ask Your Dealer
M'f’d by CIRCLE F MFG. CO. |

Trenton, New Jerscy

‘MUL]

THE STANDARD 6SET’ CONNECTOR
g

AP apparatus advertised iy this magasine has been tested and a pproved by POPULAR RADIO LARORATORY
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Greater selectivit range, oweI:

beauty “ simplicity-~at lower cst./

Built like—
looks like—
performs
like 2 $200
sel

*NOTICE! Enormous demand for the c. lehrated Mirnco Ultra-6 (resulting from Its many

enthusiastic u

s an highly recamimending it to their (riends) has enabled v to wld hants

r
of castly new ?:aturcs. latest refinements und uwp-to-the-minute bnprovements such us youo
mivht expect to fimil only on tho newest seta selfine al moch hbicher prices So thae r -
nrove] New Ullr.-n-ﬁ"l'or 1926 in e¥en u better set —more beautifol set—y more aelective and
more powerfyl act—~incredible us this may sound’—for lesn money thas ever befere.  Mail

caupen today

Reports from
Ulirg.5 uscrs
eved yechere
lrave {istle for
us to add. “Fhes
letters are typi-
cal af the murny
tn our fijan gnd
which e Feccive
daily.

HEARS CALIFORNIA TO EUROPE
Enclosed 13 8 partinl Jiat of the stiutions
| received with the Mirmco Ulira.5:
KSD, wEdI, WAV, WEAEF, Whw,
WCHD, Wik, wonr wJ ;
WHAS. wwl! CK K

GETS'EM
COAST %

-
=

X wux.'.

—
N

T
£S5ix
TR ER
s
o

i
oF
£

=
£

L.

g ] 14
WEAG, wiC, FEDM. W10,
. WHN

Uarl H... Wnukeshoa, Wis,
MONTANA HEARS CALIFORNIA
TO IRELAND

I am more than pleased with the Ultra.
b Keceiver. 1 huve 90 atations on my
record in 20 clays lime ineluding

DKA, WCAL, KFLE, WFOC, WOC

\ ;

N KSAC,
WTAL, K3KI, KFKA, On February
IGthat 12 15 o' clock | recerved Ireland
~-the dlat.nce between seven thansand
miles. Hichard,.., Comertown. Mont.

WEST VIRGINIA HEARS AUSTRALIA
Got 2.XB Wellington. Austrulia, plain
Last nicht at,12:45 A M. aver the Ultr:
b Miracn ¥ou suld me. am delighte.l
and would not trude for uny Instru.
ment In town. Guo..... Glen Furrls
Wea Va

WINS IN DISTANCE AND TONE
Th * Miraco five-tube has all the other
tive tube radios beat by » mile. ANl
my frienda have radios, but they ean't
@t distwnca or ¢lear tons as | can
with mina, | have ghout 85 stativns
now and | wet them ug far as Oakland,
I\i’ - ‘,":nf,rie.:_ Cal:‘mrv. Miamb, ll:;-n

urth, Omaba, and u lot more 1]
Jo..... Huffalo, N. ¥

UTAH HEAKS COAST TO COAST
My Miraneo UJitra-6 is 8 marvel irect-
Iy | got it haoked up 1 got Zion, ||
Lad mml elear on lowdspeaker, and
have had a Zreat pumher of stationn
coaut t0 coast gince, ull roming in on
lowmdspenker very clear. | consider it
ane o the best aets | have hea: amdl
wm Hreutly pleased with it. John
Heoo.. » St, George, Utwah

CREENHORN HEARS STATIONS
EVERYWHERE
'[\)S:ne have had sbout fifty wtations
on the Ult-a-5 including Los Angeles,
Havana, Winaipes, Bostan., ete , whi b

i+ Xoin: Some (ur 3 Kreenhorn | chink,
Lynn C.. Buwling Green, O,

GETS COaST TO COAST aND
. CAaNADA

1 received my Ultra.b radlo frem
{{m and | can may it in 8 wonder.
‘e _have reccived atations from
connt tu coast and alao Cunada.
Orie E. ..  Lucona, lowa,

% -

The amazing coast. 1o coast reception (on
the loudapeaker) and Internatlonal recelving
range of the famous Miraeo [Titra-5 in the
hands of 18 multituwdles of pleascd users—as
voluniarlly reported by them te us In writing

offers proof of performance which mukes
elaims by w3 superhions.  Send for pienty
of this proof— and our remarkable Special
Qfter - al once,

Itemernber that one of Ameriea’s oldeat
and most rellable manufactiurera of qualty
setd  completely  hullkds, thoroughly  tests
and factory guarantees each Miraco. “That
longer experience and immense production
muake possible sich money-apving prices.
Bear in milnd that |kis big, heaurlful. power-
ful aml clear-tuned Alraco Ultra-5 Is the
Iatest. improved moklel, That 1t has a
beautlfully golil-etehed  genulne Formieca
nanel with large Bakelite knobs equipped
with gold (illed lrddlentors for very ihue tun-

nol § 0
only 5 9 %tajl

SEND FOR SPECIAL OFFER |

GlheCPoweriful New

MNIRACQO
11a

[FIVE TUBE OUTFIT IN BEAUTIFUL

MAHOGANY CASE)

ing. That it is even more selectlve, more
powerhil amd 1z capable of Ferting greater
distanses due to exclusive use of 1 hioform-
ers” (uitra l0w-loss  Inductance coils—Ihe
newest nchievement in radlo engineering).
"B battery consumpilon I8 minimized and
ogcelliations are controtled on all wave-
lengths by a new Dbatented feature, the
“Counter-Ialancer.””  Flexibly wired (to
prevent broken cohnections), 1as an ad-
matment for different |€ngith aerials, only
two rheostats, a cut-out switeh, concealed
wiring and other features of costllest sets.

Comes in a handsote hand-rabbed mahog-
any cabinet. An  instrument thoroiughiy
tested and approved by radio’s highest
authorities and one which anyone cun caslly
connect, opergle amd “log,” Works on
slorie or «dry batteries.  Literalure de-
Acribes other  latest  Improvements-—ise
conuon,

OtherMiraco Long DistanceSets *] 35w

wWonderfully impioved new moulela In one-
tube aml three-tube Mirseo Long Distance
el also rewdy at lower prices! 1Powerful
new Mirueo R-3 ai only £27.354 (retall)
operales loudspeaker o Jdistant stations.

-A]l t}]ery()lt unnt Ulﬂmtlngfm’}éu.fm_: Dealers ! Johhers !

Reports from their lrosts of users in every state prove
Miraco sets—at rock-bottom factory prices—outperform
acts rosting much more money.  Sewd for Intest llterature,
RPECIAL OFFER and plenty of additional testimony from
users leaving no doubt that ““Niraco Hadlo Gets "em Coust

to Const.™

SEND COUPON FOR SPECIAL OFFER!

All Nllraeo sets work on storige or «dry bat-
terles.  Approved by Roadle's highest au-
thoritles, Unmatehed vahiest et tesimony
ol users convinee you.  WWrite for [iernture
and Snheclal OMer-—use coubon.

Write for Ihe new Miraco proposition,

Agents !

The wonderinl 1onés valume snd dis-
lanes-geiting obilivy of Sets
rnkey Lthem easy to acll, S¢nd coupor
for proposition; good tarritory opens

. ’__[E‘]

ecr Builders
g;:c'l‘ {reellterature.
ing Miraco Sets.

P T R R

MIDWEST EAPF %ggﬁzgge.cmclnnaﬂ.o.
o eETAL OFFERandallparticula aregiels

FWAME. .o ocrnrmnnnsanpreresersss
Al)DRLSS

PR
» » @ PE R B Y B F R .

TION

raregard-
( ) Dealer { YAgcnt

P
TR LR 3

T T R R i

L Ty
T b g

e
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78 The Best in Radio Equipment

@RIMM Home Speaker is the
only $10 speaker with a scien-
tifically designed, goose-neck type,
Volconitehorn having a bell meas-
uring 12 in. Every Home Speaker
performs alike. Absoluteuniformity
insures everybody’s satisfaction—
and we guarantee that. Be sure
to hear the Home Speaker.

TRIMM

Superior Reproducers
HEADSETS
Professional - - $8.80
Dependable - - - 4.40
PHONODAPTERS
Giant Unit - - $10.00
Little Wonder - 4.50
SPEAKERS
Home Speaker - $10.00
Entertainer - - 1'7.§0
Cabinette = -« - 17.80
Concert - - - 285.00
Chello » - - 30.00

I TS

M AL )

= T

Al apparalus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY
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~Simplex SR 8-
$65

In this 1926 5-tube model you get the highest
development of the noted Simplex radio fre-
quency circuit. Amazing selectivity. Depend-
able on distance. ILxceptionally easy tuning.
New tone modulator gives complete control of
volume.

Simplex SR 5, Five Tubes $57

Simplex superiority has caused our name to
be widely copied. In fairness to your-
self, be sure 1o get genuine Simplex prod-
ucts made in Phila. by the original
manufacturers.

If you can’t see Simplex al your dealer's,
wrile direcl.

SIMPLEX RADIO COMPANY

Main and Rector Sts. )
\Manayunk Phila., Pa. -

Five HILCO Condensers., in-
stalled in 18 minutes. will
make 8 3-tube circuit equal &
b-tube reflex—and then somel

But don’t expect it from any
other make. It takes the
dynamo - tested, watch - built
HILCO thus to clear fre-
quency paths, swoDp
battery clack and
make low-loas a ver-
ity. You never knew
a fixed condenser like
it—yet HILCO Con-
densers coat No more
than makeshifta.

Rellable deal-
e

will get
HILLO Con-
densers for you
from




.

The Best in Radio Equipmen!

ING In Radio” stands lor recepiion of regal worth—the roy-
Knj‘w ol radio. To Neutrodyne's proven advantages have been
added 15 years of experience in radio, King-Hinners design,

plus the accuracy of workmanship, the fine limits, the high standards

, mf‘(',:o 'I:m "::;':; by which King products have held public contidence for 20 years.
::';J;’ with ”:"."; hrau- The King-Hinners Neutrodyne Receiver gives you faultless rone,
el A wilinetiee  he ability 1o select siations casily and quickly, simple and accurate
Table tupe operation plus dignified beauty—truly “King In Radin.”

Rutlt-in Lowdspeaker
Magnifieent Console.
There are Furuished
in fwo-tone.  Ma-
Roganp and Wainut.

Rheoswitch does away
with the need of resetting
the rheostat. A slitht turn
and  receiver is put in
operation or shut off.

Stationary dial with
moving pointers [|essens
eye strain and does away
moving numbers.

Douhble metal panel plus
condenser shields elimi-
nate whistling.

Antenna coil switch afl-
fords greater selectivity on
short waves, and increases
volume on long waves.

A voltmeter warns you
of rundown batteries, pro-. wit
longs the life of batteriea
and tubes. 1] insures Three separate tuning
proper connections and controls insure exact tun-
makes it impossible to re- ing, an the utmos: in
verse "A"" battery wires. selectivity.

} By these and many other practical advaniages the King-Hinners
Receiver offers the leaiures exclusive 10 Neuirodyne at their best-
unfailing selectivity, simple 1uning, perfect tone and greater distance.

NEUTRODYAL

HINNERS

Erpertr in acousiies
and radio cembined
their efforls to produce
the loudnpeaker buill
intn KNing - Hinners
Receivers.

The harn iz scientif-
teally matehed o
harmonize with the
towdspeaker
The result is a loud-
epcaker which fuult-
leaaly reproduces the
Jull, rich tones.

Write for booklet “The Quest of Radio™ l

KING QUALITY PRODUCTS, Inc |
BUFFALO, N. Y.
BRANCHES: CHICAGO - KANSAS CITY — BRIDGEBURG, ONT. .

JOBRERS AND DEALERS
“The King In Rudio” sules Iranchise is a valuable asset,
The line is complere, The name has aluways sood
for quality, Write for full particulars.

Al apparatus adypertised in this magasine has teex tested and approved by PoruLak Rapio LABORATORY
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The Best in Radio Equipment

NAVY
MODEL

Prompt shipment can be
made on tested, standard
apparatus of the follow-
ing manufacture ;

E. 1. S., Inc.

General Radio

Willard

Benjamin Electric
Allen Cardwell

Dubilier Formica
Western Magnavox
Jewell Amer Tran

Western Electric
Radio Corporation

Music Master Acme
Cutler Hammer Frost
Federal Kellogg

For any Circuit |

C-10 Super-Heterodyne

The Highest Class Receiver in the World

Wave length range 50-600 meters with removable Coils.

Panel Dimensions 28 3/16 in. x 8 in. x 1/4 in.
Only two major tuning adjustments.
Total amplification almost 2,000,000 times.

A high powered 10-tube Broadcast Receiver capable of receiving
over 3,000 miles under favorable conditions, and having a degree

of selectivity far in advance of others.

We believe the Navy Model C-10 represents final siiperiority over any receiver now
being manufactvred or even contemplated for broadcast reception.

Attractive illustrated literature gladly mailed upon request. Write direct to

NORDEN-HAUCK, INC.

Engineers

1617 Chestnut Street, Philadelphia, Penna.

—

|

All apparatus advertised in this magazine has been rested and approved by PorULAR RADIO LABORATORY

resistances, grid

Chicago Office:

49] Brosme Sireet

EROVOX

CONDENSERS YOU'VE HEARD OF

N

CoONDENSER

Moavlactured by

A structural superiority that in-
sures accuracy and
Demand Aerovex

size. they are interchangeable.

Write for our catalogue including
leaks. resisto-
formers and rheostats.

53 W. Jackson Boulevard
AEROVOX WIRELESS
CORPORATION

germlnenc_e.
tandard in

local dealer.

New York City

KORACH
: Tuned Loop
-k Multiple Switch Board Tuner

/ Base Compass for Logging

unheard of with common loop aerials.
excels on all sets designed for loop reception.
Priced at $16.50 and for sale by all good dealers.
Full particulars sent for 2c¢ stamp and name of

KORACH RADIO CO.
20 E. JACKSON BLVD. Dept. 10

Dealers and fobbers:  Write today for attractive proposition

THE KORACH JUNIOR

A modification of the
“Senior” but possessing all its
important featureg - - - $12

—

Superior Results

Leads the march toward perfect radio reception
under all conditions. Not merely a “loop” but
an ingenuous arrangement of mechanical skill de-
signed for superior results. L. M. Cockaday, using
this loop, reached out across the Atlantic to audibly
hear many trans-continental Stations.

Selectivity Plus Distance
The Korach

CHICAGO, ILL.
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UNITING of the
BEST PRINCIPLES

By the uniting of the best electrical and mechanical principles, their untiring efforts and refusal to
accept defeat, the EPOM Engineers have overcome the obstacles that have beset all the pioneers of the
industry and have added a notewort hy achievement to radio.

The elimination of inefficient, temporary **B" Batteries and the assurance of permancnt, noiseless
‘B" power direct from a convenient lighting socket is possible now in the EPOM “B"* Battery Eliminator.

The following Distributors have the EPOM “B'’ Battery Eliminator in stock:

New York E. B. Latham & Co. Springs, Mass. \Wetinore-Savage Co

New York Sibley-1Yitman Elec. Co. f.icago Commonwealth Edison (o
Newark Tri-City Elec. Co Milwauhkee . Andrea & Sons (o,
Newark E. M. Wilson & Son. Detroit Lleetrical Specialties Co
Hartford 50. New England Klec. Co. Cleveland Erncr Electric Company
Rorton "ettingell & Andrew: Cleveland Republie Electric Co.
Bosaton \Wetmore-Savage Co. Columbun Krner & Hopkins
Philadelphia lones- Beach & Co. Cincinnati I'ost -Clover Elec. €
Philadelphin I7, H. Stewart Elec. Co. Kansas City B-R Electric Company
I3altimore Southern Electrie Co. Dallas Southwest G. E. Company
Pittaburgh Union Electric Co Indianapolis Indianapolis Elec. Supply Co.
Allanta Carter Electrie Co. Mobile AMathews Elee. Co.

Warcenter, Mase., Wetmore-Savage Co.

ELECTRICAL PRODUCTS OQF MERIT |*

B Battery Eliminator

EPOM CORPORATION 114 E. 47th St.,, N. Y. City

N—
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This is the time to get into Radio—the new
fast gmwmi uncrowned profession.  Stop
working lon ours for amall pay st work that is
drudgery K{en from all walks of life are taking ll!!'
vuntage of the big opportunitiea now open In this
wonderful new industry. Salaries of $100 a week—
und more—not at all uncommon!

Learn At Home

You can train for this “big money'’ fiell right in
your own home—in spate time. You need know
nothing sbout Radio or even ¢lectricity—the Nation-
nl Radio Institute—the largest and oldest home study
Rudio school in the world, established 19!14—can
quickly mmuke you an expert through a marvelous
method of practieal instruction—which includes ull
the muteriaf)fur building up-to-date Radio appuratus.

Big Demand Now

Almost every day we get urgent calls for our graduates.
The big jobs hunt you when you are a Radio Expert. Radio
offers Yon more moley than you ever dreamed prsaible—
a8 chance to travel or to take any one of the many Radio
positions all aromdd you at home. And Radio offers you
& glorlous future!?

Send for FREE Book

Write today for free book “'Rieh
Rewards in Radio.” Tells all about
this great new money-making fleld—
and describes our amasing pra-tical)
method which Ketls you the bigger
paying Jobs in Radlo. No obligation
mall coupon NOW. National

Radio Institute. Dept.
32MB, Washington,
D, C.

The National Radio Institute
Dept, 32ZMB, Washington, D. c.
1 am interested in Radia ay a profession., Send me, free and
without obilgation, Your Interesting hook. *'Rich Rewards in Radio,™
all Information about Your siwre time, home-study plan and free

employment serviec. Also, the detalls of your Specisl Ofter.

Name... ...... 0dooalbo00aD 0o aaanaoaaana Age,......
Btreet . Ve-msesaarasaas OBooo0apaoaaon
C",y.... -------- ssssesnna sevens resecssanens StBLR .. ... ...,

The Best in Radio Lquipment
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| J@®S:  CONE LOUD

| SPEAKER J
Exquisite in tone

l Exquisite in design i
Exquisite in workmanship |

Sowme trrritories for both jobbers ond relailers stiil open. Write 1
aes ENSHOROCE ‘RADI e g
98] oAIE Suonoghapd SMR.SARCLSORRNAL Y 358

“WINDHAM”
WIRE FORMER

{(Patent Pending)

A complete and handy
tool for electricians,
radio set builders and
mechanics. It will ac-
curately form loops or
eyes for No. 4, 6, 8 and
10 screws, make eusy
radius and sharp right
angle hends, has flat
jaws and wire cutters.
This tool is made of the
hest quality steel, drop-
ped forged and care-
fully tempered in oil.

Price $1.25 Each
Manufactured by

THE GOYER COMPANY

Willimantic Connecticut

Alla pparamsrudverfised in this magazine has been tesied and approved by PoruLarR RAp1O0 LABORATORY
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‘Polyplug
Polymet Mig Co

Dhal
The Bell Mg Co

Rheostat
Yaxley Mlg Co

Aristocrat Dial =3
Kurz:-Kasch Company T

)

Condenser
Sangamo Electric Co

4

Condenser

Bremer-Tully Co

Balkelte s anr schain e

wt !‘)
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Radio drafted Bakelite

so all could listen~in

13 I s
i e v C
| ]
¥ ! TR
#, Hi o
ey == L E
a i
™
trade mark =
uned o} s
made from matenals SAKEUTE
manufaciured by the is the regimtered prade
Bakehte Corporation mark for the phenol
1% 18 the only material resin product manu-
which may bear this factured under pat-
famnous mark of racel ents awned hy the
ence Bakelite Corporation.

WG UR Par gbr

To make available for everyone, every-
where, the marvel of radio reception, radio
engineers required an insulating material
possessing a unique combination of prop-
erties.

Bakelite alone met the need. It com-
bines high insulation value with strength
and light weight. It is easily formed into
the many shapes required and will not
warp, shrink nor swell. It will not absorb
moisture and is unaffected by extremes of
heat and cold.

All of these properties and the beautiful
color and finish of Bakelite are permanent
—unaffected by time, use or climate. So
“Radio drafted Bakelite,” and today it is
used by over 959, of radio set and parts
manufacturers,

Make sure that the radio set or parts
that you buy are Bakelite insulated, for
good insulation is essential to clear recep-
tion.

Write for Booklet 28

BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Street

THE MATERIAL OF A THOUSAND USES

—

All apparatus advertised in this magazine has been tested and q pproved by PorULAR RADIO LABORATORY



84 The Best in Radio Equipment
A PRECISION COIL for
McLAUGHLIN ONE CONTROL SUPER
James L. McLaughlin, an authority on superheterodyne
design, says, ‘“Your Inducto Coupler may be used wherever
an oscillator is needed—and is peculiarly adapted for use
in my new One Control Superhetero-
. dyne. It is the only coil 1 recom-
P“;f’ss mend for use in my new circuit.”

Precision

Inducto  This highly efficient coil is one of the finest radio frequency coils

Coupler  on the market. The hard rubber core is octagonal in shape, with Procision R-F Couplers

the sides concave, permitting the wire to touch at only eight points.

Price, $2.50 each

This gives a coil that is 30Y} air core and yet it has the rigidity

of one wound on a solid surface cylinder.

Because the success of his 4-circuit tuner so largely
depended on the efficiency of the cuil, Cockaday in
specifying the Precision Cockaday Coil paid a great
compliment to the marked accuracy and efhciency of

Precision Coils,

Cockaday Coil
Price, $5.50

PRECISION COIL CO., Inc.

209 Centre Street

New York, N. Y.

REGISTERED
U.S.PATENTS OFFiCE BN PESpcIR

| SN

GUARANTEED FOR LIFE!

Folds to any position—Wires always taut

The newest addition to the line of quality Radio
Accessories. Made of the highest grade materials
throughout in a new and masterly design. Specifica-
tions: Length, 24 inches, Normal Ht., 30 inches,
Wavelength range 120 to 600 meters.

The “AALCO”

1s different both in appearance and operation. ¥ou will
find that this new loop adds to the performance of your
set. If your Dealer cannot supply you send money
order, and we will ship direct.

LIST PRICE $15.00

JOBBERS: Wrile for our propasition

AALCO RADIO LABS.
6336 Cottage Grove Avenue CHICAGO

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

RADIO NEVER HAD A TUBE EQUAL TO

EMPIRE-TRONS

Does 1200 hours continwous operation mean anytLimg to youl

Does perfect radio reception: clarity and sensitiv.ty appeal to
your trade?

satisfied customers pay big profite. Muake a comparative test
and couvince yourself.

Each tube is
a model of
perfection.

Finest
mechanical
construction.

Bakelite
bases
Type '99

als:

0
supplied
with
'01A base.

AMPLIFIER AND
DETECTOR
mwvs,
PLATE V., 20100

EMPIRE-TRON ,

il ai

PE ,9§ e.l"-:':t:':::::-yo“r
Made in
U. 8. A,

Satisfactory Performance Guaranteed

Any tube showing mechanical defects may be returned to us
within 80 days of purchase. Can you ask for more?

Superior Quality  Priced Right Larger Profits to Dealers
Ask Your Jobber for EMPIRE-TRONS. Write us for Folders
—alio for EMPIRE LINE OF SPEAKERS AND UNITE
American-International Trading Co.
24-26 Stone St., New York
Cable address “Stanmarks’™
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Bradleynier— Perfocc
Vernier Knob,

There’s a Real Thrill ==
in trying a New Hook-Up!

VERYONE in the family is eagerly waiting to hear
the new set! After hours and hours of drilling and
soldering, the set is nearly ready for its first crucial test.

Will it meet with your expectations or will it be a dis-
appointment? That depends upon two things—first your  ®radiestean--Pertect Gra

4 3 Leak X% t0 10 Megohmn
workmanship, and second, the quality of the parts used.

Good workmanship is the result of patience, but good parts

are assured only by demanding well-known, guaranteed
products, such as Allen-Bradley Perfect Radio Devices.

g Allen-Bradley Products are known the world over for ex-
EPtn ot oL ceptional performance and fine appearance. They elimi-

nate the hazard and disappointment that follows the use
of inferior radio products.

n Ty ;
!JJ] i! | Ask your dealer for Allen-Bradley Perfect Radio Devices if you ,'!:;':"‘.l’:;::,‘"—"“‘:‘: -
-
o JJ L'qu ‘ value your time and labor, They always work! IR L l‘
P ---I ‘
-t -~ e s
-w & ""'-—--.IADL“ COwannss 1
‘| n‘-z?...,mm Aves © tatest mr:;
. . 216 me YO Brad’
Electric Controlling Apparatus |' g .::h ete p.\;\ge“cﬁ
Bradleyoh Perl, on Badl
:\diuel{ablrn—“i::o:ft 276 . " ;'““T,‘m ol Pexiect
Greenfield Milwaukee, ] ley
— Wisconain £ et
o TER) W 2N U
A L i T
Bradieyanll—Perlect Mfrs. of Graphite Disc Rheostats for 1 amEEEEE _m e
Fixed Resistor, Over 20 Years ‘. __________ ¥
[] F -

All apparatus advertised in this _magazin;_hds been tested and approved by PoruLar Rap1O LABORATORY
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5-Tube Super-Selector

RESISTANCE
COUPLED- $80!

OMBINED resistance and transforier
C coupling; hence marvelous clarity of
tone. Control of selcetivity—a distinet
departure, an ELKAY invention—of ¢xtreme
impartanee to those close to B. C. centers,

Complete control of oseillation. R. F. deviee
that periits the snme smootl operation on the
low wave lengths as on the high. Exception-
ally handsorne mahogany eabinet. A genuine
triumph, based on the fundamental IELIKAY
circuit.

Also built for 4 tubes at $70. Write for
folder. Amateur set builders, write for kit
prices on KLKAY sets.

TO THE TRADE—Write for exelusive ter-
ritory today, while still avuilable.

wvamaBLE

So~CENSER ELEAY ValaRLE
LAMERT  CLART NG SELECTON
SwItg

YARIOTHANSFORME R

Wk p E
MEWSYaNCE

P amENY
CONTROL JACK,

BOweLL CASWY
FACK

RESSTANGE
CourLY
CanTmOGLE

&rs € P DY
AUOO TLOES

TRéts CP O [ GRID LEAR Radio
AUDK) TUBE uBE
. CceTECTOR

AUD'O TRANSFORUCA

The Langbein-Kaufman Radio Company
Dept. P
511 Chapel St., New Haven, Conn.

An UK Product

Es| EILIK AY

SETS,KITS

}

|

BEST BETS
X - L RADIO PRODUCTS

Just install them in your receiver and
leave them speak for themselves

Endorsed by LAURENCE M. COCKADAY
and other leading radio authorities
and publications

Model ‘“N”’ Vario Denser

Capacity ranke 1.8 1o 20 micro-micro-rarads. for halance
In Ho%%rwy two tube. Browning-Drake. McMurdo Silver's
Knockout. Neutrodyne and tuned radlo frequency circults.
Price $1.00

Model ¢“G’’ Vario Dencser

Two capacity ranges, 00016 to 00055 and 0003 to
001 Mierofarada, for the Cotkaday eircuits. filter and
intermediate fre prenecy tuning In super-heterodyne and
positive xrid biag in ull sets with grid-
leuk elips. Price $1.50

X-L Push Post

A binding post that really does exeel in
looks. action. service and convenience.
Just push it down - lusert wire— eannot
jar loose from vibration. No screw-
ing or danger of sheariog oM wires.
Furnished sttractively plated  with
soldering lug and necessary marklngs.

Price Each 15 Cents

X-L RADIO LABORATORIES
2422 Lincoln Ave. CHICAGO

Something
Pat. Pend. New

Hérnig Glass Insulated
Terminal Strips

Sumples sent postpaid on receipt of following price

2 connections
3 connections
4 connections .
S connections . . . 95
6 connections

7 connections . . .
8 connections . . . .

65 Each includes a
.80 glass lube, two
“ac | mounting brack-
ets and all nec-
essary machine
screws and nuts

Write for Dealer and Jobber Discount
r.-— — 1

o c © © 0 0 |
2 .9 958

Hornig Glass Panels and Cabinets
{equipped with Safetv Bushings Pat. App.)

Ask for our Bulletins

A. W. HORNIG
3921 Dickens Avenue, Chicago, .
Tel. Spaulding 3156

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




in Radio Reception

In reproducing the bewitching melody of some famous
orchestra, ail working parts in the radio set must co-ordi-
nate and harmonize with each other to develop perfect
reception. Individually or in combination, Benjamin Super

Radio Parts achieve this beautiful tonal perfection by ban-
ishing disturbances and distortions, stopping radio losses, properly balanc-
ing the tuning range, increasing selectivity, and in making the set neater

and better looking.

Benjamin Low Loss

Long Range (ondensers

Spreads the broadcast range, eliminating
bunching of stations on the lower side
of the dial. The cut-away shape of the
rotor blades aids sharp tuning and makes

tuning much easier. Unpolished silver
plate finish. Small size of condenser makes it adapt-
able to any set, regardless of crowding of apparatus
on subpanel. Friction disc on rotor shaft adjusts ‘
turning tension without throwing rotor plates out ol Patents Pending
alignment. In three sizes: 13 plate for .00025 Mid.,
17 plate for .00035 MId.. and

25 plate for .0005 Mid. Benj.dmin Ened Rddlb
: e Frequency Transformers

Low Resistance. Low Distributed

Capacity. Wires are space wound,
adjacent coils are parallel, air insulated and
so separated that while capacity is reduced
10 a minimum, inductance is maintained at
a high point of efficiency. Makes any set
more selective by enlarging the tuning range. Coils are coupled so as to
reduce capacity of coupling to a minimum. Green double silk covering
provides high insulation and gives a line appearance to the coil.

Benjamin (le-Ra-Tone Gang
Sockets

A step toward greater simplicity in the
construction of Radio Receiving Sets.

A number of Spring Suspended. Shock-
Absorbing Cle-Ra-Tone Sockets are
mounted on a single Bakelite base, with ample room

for other equipment. They add greatly to the compactness of
the set and preserve the advantages found with individual Cle-Ra-
Tone Sockets. This B-tube Gang Socket is particularly adaptable for
the McLaughlin circuit and is also made in other sizes to fit into any type of circuit.
Now ready. Your dealer can sccure these gang sockets from all radio jobbers.

Benjamin Electric Mfg. Co.

247 W. 17th St. 120-128 S. Sangamon St, 448 Bryant St.,
New York Chicago San Francisco

Manufactured in Canada by the Benjamin Electric Mfp. Co.
of Canada, Ltd,, Toronto, Ontario

All apparatus advertised in this magazine has been tested and approved by PorULAR RADIO LABORATORY
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ALL SPECIFIED PARTS FOR
McLAUGHLIN ONE CONTROL RECEIVER

Precise No. 750 Svncrodensers. . .. .r;.ch $4 50 §9.00
Precise No. 744 Connector ol
Nlarco 4" Vernier Dial (clocl».\vnse) ... 250
Hammarlund Jr. Midget Condenser.. 1.80
Carter “Linp™ Jacks with plugs for loop wires.

Each .50 1. 00
Benjamin No, 9050 8 gang sockel sheif. " AK)
Drilled Bakelite Panel 107 x 1417 x 5/1&" . 3

air Precise Aluminum Brackews. ... . ey
E Veston No. 3 Volimeter 0 to 7 volts
Weston No. 301 Milliammeter 0 to 25 milli-
amperes.
Benjamin Battery Switch
New York Coil mica fixed Condenser 066 mnfd.
Dubilier 1 mfd. by-pas: Condensers . I.ach 31. 25
Dubilier No. 640 micu fixed Condenser 0023

mfd. with grid leak clips
Daven 2 megohm grid leak. . .. x
Precision Inducto Coupler No. 260. 3 1.8
Precise No. 1900 Filioformer 4.

$20.00

2.25
3.00

Precise No. 1700 Super-Multiformer.
1 General Radio Rheostat type 2144 2 chi.
218 amperes 4
General Radlu Potenti |0tncler 1ype 2144 400 ohm
Precise Audio Frequency I'ramsformer No. 480
5w 1 ratio.
1 Precise Audio I‘rcquenc) Transformer No. 430
215 to 1 ratio.
1 Carter double cireuit " Holdiire™ Jack
t Carter single circuit *'lHoldtite™ Jack
18” stranded wire for oscillator circuit
1 Y. Coil mica fixed Condenser AXMI2S: afd.
28* Celatsite ‘Wi -
Bus bar, screws, Iug
1 \l.nhog.my finished cabinet .

$113.30
$£25 00
28 .00

lotal
1 DT W
8 ‘I'rue Bl

* 1 ulw

at $3.5¢

Ask for any Parts you can’t get

WHOLESALE

We Carry All Standard
Radio Receivers. Also
Complete Line of Parts
Representing Reputable
Manufacturers

ORISO
Electrical Supply Glnc

RETAIL

Establish connections
with Morison now be-
fore the fall rush begins.
COD Mail Orders filled

promptly

WRITE TODAY'!

15 East 40th Street, New York City

S0 S HYDROMETER

Best by Test for Radio “A” and Automobile Batteries
Durable -

Easy to Read and
Ready to Use
The CHASLYN
BALLS are used as
Charge Indicators by
leading battery man-

vfacturers.

Simple - Accurate

These Patented Balls
shaw the coandition
of the Battery.
Swim all Three,
Charged Fully
Sinks the White,
Charge Still Right
Sinks the Green,
Charge is Lean

Sinks tha Red,
Charge is Dead

Sent postpaid if
your dealer doesn’t

75c' have it.

THE CHASLYN COMPANY

3845 Ravenswood Ave., Chicago

A. Remo
Trumpet

(Concert Type)

Acknowledges No
Superior!
Perfect reproduction
with volume. without
distortion. he sc-
cret of beautiful tone
lies in this loud-
speaker. You must
hear it to be con.
vinced. Yourdealer
will arrange this

Send us his name.

Price $25.00

The Remola Concert Cabinet

The same tone quality as the Remo Trum-
pet, but even swecter. A mahozany cabi-
net of just the et
right size. —

Price $25.00

The Remo
Corp.
Meriden, Conn.

All apparaius adver ised in this magazine has heen fested and approved by Porviar Raoto LasoraTtory
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UNIVERSAL PLIO-6

The Ouly Set That Tunes All Wave Lengths Within Distance Range

35 To 3600 METERS

JAR Melbourne 480—WGY 109—2FL Sydney 770—WKAQ San Juan 360—2BL Sydney 350—PCFF Amsterdam 2000
Karachi — Bombay — KOP — WGY 1660, —-6KW Tuainucw 340—Bankok—NSF Hilversum 1050—WLW—KDKA 64

KYW—5NO New Castle 400

——— UN‘ON st
=] WES M__ S

JUL 1 g

nancuuﬁ\.v i ;
L)
1y AFRLCA WHEM DArLL

WOU—CYL Mexico City 510—2FC Sydney 1100-—KFI—PAS5 Amsterdam 1050—Vienna—Colombo—WW]J—WCX
Lakehurst 80—ICE Rome 470—5?{ Plymouth 330—Voxhaus 430 — CNRC Calgary 440 — Madras — Stutegart 437
BAV Brussels 1100—6FL Sheffield 303—WGY 38—PCGG Hague 1050—Otchiski—KGW—CFAC 430—CHXC Ot
tawa—EBX Cartagena—NAA 2500—PCMM Ymuiden 1050—SBR Brussels 262—KH]J—LOX Palermo 375—OXE
Lyngby 2400—KOA—2SB Sydney—OKP Kbely 1150—2BE Belfast 435—KGO—YN Lyons 470—I[ Nice 360—FL
Eiflel Tower 2600—PTT Paris 450—5XX Chelmsford 1600—L0OZ Monte Grande 425—2L5 Leeds 346—5MA Ade.
laide 850—2L0 London 365—PWX Havana 400—RAS Viadivostok—WMBF—CJCM Mont Joli—LOR Buenos Aires
400—LP Berlin 2370—VTR Rangoon

3LO Melbourne .

1720 ;YBL Liverpool

6BM Bourne-

mouth 385 ?IBJOG“‘“‘
KDKA 64

SWA Cardiff
350

POZ Berlin
PRC Prague
1800 AL

2ZY Manches-

ter 375

2EH Edinburgh
325

51T Birming-

HB2 Lausanne

850 ham 475

JJC Funabashi Munich 485
JSB Chemulpo Leipzig 452
3FL Mel- 2BD Aberdeen
bourns 400 495

THE NEW UNIVERSAL PLIO-6

Six tube, 2 Stages Non-Regenerative Tuned Radio Frequency Amplification, Detector and 3 Stages Distortionless Radio
Amplification. Receiving range from 1,000 to 12,000 miles depending upon location, station transmitting, wave-length.
received and other variable factors -

FULL DETAILS NOW AVAILABLE FROM MANUFACTURERS.

GOLDEN-LEUTZ inc.
476 BROADWAY - NEW YORK CITY
L Manufactared under Hogan Patent 1,014,002 - Other Patents Pending CABLES "EXPERINFO" NEW YORK

T -

All appuratus adverlised in this magazive has heen lested and approved by PoruLAr RADIO LABOKATORY
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McLaughlin
De Luxe One Control

RECEIVER

We can make immediate delivery on any or all parts specified by James L. McLaugh-
lin, R.E., for his remarkable one control receiver. Check the parts you want on the
list below and send with your money order. Write today!

1 Marco 4 in. Vernier Dial (clock- 1 Precise No. 19000 Filtoformer $4.50
W)L sy i iy $:.50 1 General Radio  Rheostat  type

2 Prgu.e No. 750 Syncrodensers at 214A 2 ochm 214 anperes 1.35

: Pregi.g:l‘%%‘:h‘.rh‘s.ébﬁnecmr @ gg 1 General Radic Potentiometer

1 Hammarlund Jr. Midget Con- type 214A 400 ohm =00
denser [ 8o 1 Precise Audio Frequency T_r:ms-

z Carter “Imp"” Jacks with plugs former No. 480 5 to 1 ratio 7.50
for loop wires at 5o0c each 1 00 1 Precise Audio Fredquency Trans-

1 Benjamin No¢. goso 8 gang socket _ former No. 480 2% to 1 ratio i 7.50
shel 10.80 1 Carter double circuit '"Holdtite

I Drilled Bakelite Panel 10" x 143" o FACK B e g o ... 1.00
e 4.35 1 (,arat‘.gr single circuit ‘‘Holdtite
: » H H rack 70

: 'B’ggi;,;?cn'ﬁa‘?t‘e“,‘,‘,‘ lé‘::.ﬁcf e i gg 18” stranded wire for oscillator

1 New York Coil mica fixed Con- clreutt ... ....... REr=sr 120
denser .oo6 mfd .. ........ : 75 t N. Y. Coil mica fixed Condenser

2 Dubilier : mifd. by-pass Con- 00035 mfd . . ; 35
densers at §$1.35 S 2.50 8

1 Dubilier No. 640 mica fixed Con- 535
denser 00035 mid, with grid I Weston No. 301 Voltmeter o to 7
leak clipe. . = reien e i s 13 volta

1 Daven 2 megohm grid leak 1 50 1 Weston No. jor Milliammeter

1 Precision Inductor Coupler No. 260 .45 o to 2% milliamperes 8 o0

1 Precise No. 1700 Super-Multi- il
TOFTEELF P+ Mt P ey . 2000 $101.358

U-NI-DIAL RADIO CO.
35 Greenwood Ave. East Orange, N. J.

Wonderful Results With ASK COCK A D n Y
ER PoruLAaR IlapI10 maintains for the benefit of its readers a
Technical Service Bureau and Laboratory. under the per-

sonal supervision of Laurence M. Cockaday which will,

without charge. answer by personal letter any question,

problem or request for information submitted by a sub-

scriber. This service i3, however, also available to readers.

other than subscribers, at the very nominal rate of 50 cents
the inquiry,

“The Origl’nal Canned Coil”’ It is possible that your individual(Froblem has been covered
in an issue o]f{ PorULAR Ill.mxo. and 50 as an aid to you we
A Shielded Rale endeavor to keep a supply of back numbers in stock. The

condeused indexl bellowkgizes la few of the subjects that have
appeared recently, look this list over and if the information
Frequency Transformer you want i3 covered. we will be pleased to supply back

. . . numbers at 35¢. a8 copy.
Lowest resistance of any shieided radio frequency P

transformer. effective clectromagnetic and electrostatic July 1925
shielding, reduces interference {rom strong local signals, ’r f th
rcrmiu compact construction; eliminates inter-stage coup- Contains a regular Handbook of the Best
ing, which prevents stray feed-back and allows better 101 Hook-ups. also
ic{mui'lol of rlegeneratiun. Space wound solenoid r}nducmnc}cl:. —"\'gehat E(!letI Sht:H 1 B':I (oD
: AL ouny tehe cond Instalimen
echanical precision 1n con?:‘;uctﬂr;u:sﬁrteizsi: :::gT: fcor — Broadeast Stations I the United States.
mt.)unting. Primary tapped —3vhal's New in Radlo Apparatuy.
for all tubes. Easily substi- August, 1925
Iﬁtcd in 3,'our| ’prcslcnt set. a';l\xl\?llOI'erl('tult-(.go h}; Etlﬁfug;“'er
1 & a1 B — cw e O ornless peaker.
ounting base 333 x 472 inches —itgw toull.:lld a 5-Tube Radio-Frequency
From_ dealers or sent direct —Troubn’ 31;101;'{,',','1'_ omrel
postpaid. Free te-:hmcal“l C{)r- —1tiints for Amaieurs
cular especially prepare v
W. W._I'Fnrpcr. designer of the S?Etem"?\?rkﬂlggs“ adlo
Metaloid. —When You Turn Your Diais.
—lrsoh;l Ct.e rs '0': .?[mnwurfs.” .
H =01l Letters Tha ave & .
Price $5-00 —DRroadcasts.
POPULAR RADIO
CRIBBEN RADIO CORPORATION Depmﬁment 108
965 Montana St. Chicago, Ilis. 627 West 43d Street - - New York

R T T R N R

A'l apparatus advertised in this magusine has been tested and approved by PoruLar Rapio LABORATORY
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Radio Power Units

OB, THE CIREATT

Balkite
Battery Charger

This popular battery
charger is entirely noise-
loss. 1t can be used while
the radio set is in oper-
ation. Charging rate 2.5
amperes. Operates from
110-120 AC 60 cyele cur-
rent. Special modelfor 50
cyeles. Also for 25-40
cycles with 1.5 ampere
charging rate,
Price $19.50
West of Rockies, $20

In Canada,$27.50

Balkite
Trickle Charger

Chargesboth 4 and 6 volt
radio A" batteries. Will
furnishmore currentthan
is used for 6 dry cell or 2
storage battery tubes, if
used only while the set is
in operation. 1f allowed
to “trickle’” charge con-
tinuously will alsofurnish
enough current for as
many as 8 dry cell or stor-
age battery tubes. Size 5%
in.long, 2% in.wide, 5in.
high. Operates from 110-
120 AC 60 cvycle current.
Special model for 50
cycles. Price 10
Westof Rockies, $10.50
In Canada, $15

Balkite Radio Power Units are the ideal
power supply for any radio set. They sim-
plify and improve radio reception. They
reduce the amount of attention you must
give your set. With their use your current
supply is always exactly what is required
for each circuit.

For the “A” circuit there are the Balkite
Chargers. The popular Balkite Battery
Charger is entirely noiseless and can be
used while the set is in operation,

For sets of smaller “A" current require-
ments there is the Balkite Trickle Charger.
W ith a low capacity storage battery it en-
ables owners of sets now using dry cells to
make a most economical installation.

For the “B” circuit there is Balkite *B.”
It eliminates "B batteries entirely and sup-
plies plate current from the light socket.
It fits any set of 6 tubes or less. For sets of
6 tubes or more there is Balkite “B” IL

Noiseless—No bulbs— Permanent
All Balkite Radio Power Unitsare entirely

noiseless in operation. They have no mov-
ing parts, no bulbs, and nothing to adjust,
break or get out of order. Each is a perma-
nent piece of equipment with nothing to
wear out or replace. They require no other
attention than the infrequent addition of
water. Theyrequire no changes oradditions

to your set.
Manufactured by

FANSTEEL PRODUCTS COMPANY, Inc.
North Chicago, Illinois

FANSTEEL

alkite
Radio PowerUnits

FOR THAE okianT

the ideal power supply for any radio set
=== ===

Balkite “B”
Eliminates *‘B’’ batteries.
Supplies plate current
from thelight socket. Op-
erates with either storage
battery or dry cell wbes.
Keeps “B” circuit always
operating at maximum ef-
ficiency. Requires no at-
tention otherthan adding
water twice a year.

Will serve any set of 6
tubes or [ess. Occupies
about same space as 45
volt dry*B" battery. Op-
erates from 110-120AC
60 cycle current. Special
model for 50 cycles.

Price $35
In Canada, $49.50

o,

Balkite “B” 11
Same as the new Balkite
“B' but will fit any set
including those of 8
tubes or more. Operates
from 110-120 AC 60 cy-
¢le current. Specialmodel
for 50 cycles.

Price $55
InCanada, §75
=

The Gould Unipower is
equipped with a special
Batlkite Radio Power Unit

c‘ BALKITE BATTERY CHARGER °* BALKITE TRICKLE CHARGER °* BALKITE“B™ - BALKITE“B"O ?

All upparatus advertised in this magazine has been tested and approved by PopuLar Rapio LABORATORY
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is this true when ""bargain'’ condensers are
the electrical and mechanlcal perfection of these devices.

e e

UNITROL
made under Hogan Pat. No.
1,014,002
The new UNITROL is & astraight
line wave length double condemser
that is designed tu separate low
wave longth stations and sinplify
the operation of guality receiving
sows. [t will operale a four-tube set

with one control.

Notice the patented balancing plats
feature iHustrated asbove. This
ingenious device in found only in
Conlinental Unitrils.

14 Plate .00025 Capacity. ... $7.00

18 Piate .00035 Capacity.... 7.50
25 Plate 0005 Capacity.... 8.00

What You Save on Condensers
You Lose in Reception!

The set builder who shops around for cheap parts is always the one to offer allhis for his recelver's performance. Especially
used, for they are the heart of the sct: and lis value as & fine Instrument depends on

Continental Lo Loss Condensers are used and approved by many of the biggest names in radlo. Thelr extremely low dlelectric
iosses, exact capacities, and mechanical precision make them invaluable (0o Ane reception in high grade sets. Most rellable:
radlo stores carry the complete line. If not write us direct,

GARDINER & HEPBURN, Inc.

611 Widener Building
Philadelphia, Pa.

CONDENSERETTE
the Neutralizing Condenaer
has been found to be an cxcellent neutral-  exactly the same low loss, rizid
lzer in taking the squeal out of the Neu- construction and precision work-
trodyne, Superhetrodyne and other high ma
frequency circulta. de

Price 50c

JUNIOR
The Perfoct Vernier

Continental *"'l.o Loss’ Junlor
does away with all frictiou” and
geared vernler devices, 1t ls a
mimature condenser designed with

nshlp as all Continental Con.
nsers.

Price $1.25

INCREASES SELECTIVITY =
IMPROVES RECEPTION

e—— The Antennaphone gives won-
derful results with any radio set.

i
[omplete Wik EASY TO INSTALL. Not attache! to, but
and smple merely placed under the telephone Just
lastructions connect the wire of the Antennaphone to
ONE DOLLAR the antenna post of your set and tune in,

SAFER than a treubleseme cutdoor aerial
BETTER than an unsightly indoor serial

The Antennaphone will not Interfere with the
use of the telephone and 8 GUARANTEED
to work perfectly with any recelver or your
dollar will be refunded,
AT YOUR NEALER OR MAILED C. 0. D.
ON THREE DAYS APPROVAL

ANTENNAPHONE CO. 91 West St. N.Y: C:

For ORBETT"’ For
Quality CA BINE TS Quality

SINGLE CONTROL SUPER-HETERODYNE

To Popular Radio specifications

(Above cahinet has grooved front, all others are rabbetted,
otherwise the same)

Mahog- Walnut Mahog- Walnut Mahog- Walnut
any or Ma- any or Ma- any
Siae finish hogany Bize finish thogany BSize finish hogany
72188 $4.56 $9.50 Tx28-8 $11.80 $14.70 1:21-}0 $10.80 $13.26
x21.8 930 11.60 Txx0-8 1276 16.85 7Tx24-10 14.86
Tx24-8 10010 12,60 8x30-8 1370 17.10 7x26-10 12.86 15.80
RNGLE CONTROL SUPER-NETERODY N 9.60
COUKADA UR CIRCUIT or REFLEX SUPER-HET..[. 12.90 18,10
SPECIAL CABINETS TO ORDER—
SHIPPING CHARGES PREPAID

“"CORBETT'S CABINETS” have been preferred for several
renn by quality set builders. and are unquestionahly superior
n design and finish. Backed by our guarantee to please. Full
length piano hinge and lid s\‘.aﬁ?s Carefully hand rubbed piano
finish. ~ Accurately made of t kiln dried lumber and well
packed for shipment.

MOUNTING BOARDS with 1° splined ends and varnished—
18 to 26°, soc., 28 to 30°, 60cC. each,

SPECIAL. CONSOLE for Single Control Super-Het in stock.
Write for illustrated booklet.

LIBERAI DISCOUNTS to dealers,

CORBETT CABINET MFG. COMPANY
St. Marys, Penna.

Al apparatus advertised ir this magazine has been lested and approved by PoPuLAR RADIO LABORATORY
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MAGNATRONS have achieved suprem-

acy in the vacuum tube field, but the
constant vigilance which has brought these
tubes to the fore has not for one moment
been lessened. Every part, from contacts
to filament, is tested, constantly tested.

Magnatrons are made by the old-
est exclusive manufacturer of ther-
mionic valves. The Connewey
plant has been turning out vacuum
tubes long enough to know how—
and rigid inspection makes certain
that that knowledge is always be-
ing used.

The Magnatron DC-201A, DC-199
and DC-199 (large base) now list
for only $2.50 each.

Connewey Electric Laboratories
Magnatron Bldg., Hoboken, N. J.

MACNATRONS

Al apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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LOMBARDI

TAPER
BEARING
ELIMINATES

A

Ll
SIDE~PLAY

SBaLL “LOMBARDI JUNIOR"

Cives Midaoet Condenser for DBal-
FRICTION ancing  Stages of Multipte

ewom:  STRAIGHT-LINE-FREQUENCY  fouionideansreoionts

, city Antennd Coup-
Shaft Construction {g:ﬂc:;:: Tuned Tickler He
Pat. May 13, 1924 CONDENSER ey g

Lombardi Straight-Line-Frequency Condensers give sharp tuning and separatlion of low wave stations not possible

with any ot her type. Mude with highest mechanieal and electrieal precision. Absolute minimum of loss and variation

from rated eapacity.  Patented arljustable ball and taper shaft hearings eliminate all play in rolor. Wateh-spring
iztail makes positive contact. Made in single or multiple units. Multiple Condensers jicensed undler Hogan
atents,

Recommended in August Popular Radio for use in Craig Tuned Radio Frequency Set

LOMBARDI RADIO MANUFACTURING CO.

67 Minerva Street, Derby, Conn.

[MeM LowLoss|
' INSULATORS

Storm, Weather and Water Proof.

[)EllFECT your entire Insulation by Insulating

your antenna and ground system. Your set i3
not responsible for energy lost through Insulsted
aerial. M & M Low Loss and Lead-lu Wail lo-
sulators will give Your set insulation.

You’ll Like
This Duplex

One cabinet—

4” Lead-in Insulators. ... 50c. Any panel size, 7x26, 7x24, 7x21 or 7x18".
10" Lead-in Insulators. ... 8nc. Deplh 10". Room for all dry batteries.
| Either straight or sloping panel-—grooves,
| Solid mahogany. Latest lacquer hand-
20" Lead-in | : he: -all : o : :
eRosin “S“’gl“’s';;‘ for heavy walls | rubbed finish. Entire lid raises. Full

length piano hinge. Folding lid supports.

WALL INSULATORS Felt covered feet. Extra 15” mounting

The 5° Wall Insulator illustrated I
here i3 made to hold all sizes of wire .
from 4 to 14. Meeta Underwriters' | Write for Duplex and Console illustrated
gt Ky O o, el price lists. Dealers, write your jobber.
I'rice. 6oc. The new Blandin Console is ready for
Dealers: Il your jobber cannot you.

supply you, write us dircet giving
Your fobber's nume.

Send for our catalog.

Bl o Built by

_ 1 | an BLANDIN

e ‘W— : inels  1500-16th St.
The MgM Co. e e adnit e

CLEVELAND, OHIO,

—

All apparatus advertised in this magazine has been tested and approved by PortLar RADIO LABORATORY
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THE NEW
KURZ-KASCH

Aristocrats

Never before has beauty been combined
with efficiency as in these New Kurz-
Kasch products.

The clear-cut markings, the smooth
edges, the large ‘“‘comfy’ knobs all add
to the beauty of a set.

The Kurz-Kasch split bushing method
of mounting gives you a sure grip and
‘‘aligns rite.”

Send for illustrated booklet giving com-
plete information and prices.

All genuine Kurz- Kasch products

have this trade OQPQ mark moulded in

them. Insist on the genuine, Your
dealer can supply.

All Kurz-Kasch Aristocral products are
covered by palents and patents pending.

Manufactured by
THE KURZ —~—~KASCH COMPANY
Largest. Exclusive Moulders of Bakelite
Factory & Main Office Dayton, Ohio.

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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MOUSTRIAL RESEARCH E HiLINEER"

Scientific Research for

Radio Manufacturers

Radic Manufacturers are constantly faced with scientific problems due to the discovery of
new principles and the necessity for keeping their product in the front rank in Radio’s rapid
advance.

Kalmus, Comstock & Wescott. Inc., offers to the Radio Industry resources, equipment, and
trained scientific skill necessary to solve these problems.

We maintain a staff of highly trained scientists and engineers with years of practical experi-
ence in the various fields of industrial research.

Our Laboratories, personnel and experience are available to Radio Manufacturers for a
reasonable compensation. It will pay you to write for complete information.

KALMUS., COMSTOCK&WESCOTT Inc.

1107114 BROOKLINE AVE . Industrial Research Engineers.  BOSTON, MASSACHUSETTS

Announcing the Chelten
Straight-line Frequency
Condenser Modified)

At last! A condenser that spreads low-
wave stations and that also overcomes
the vital defect of ordinary straight-line
frequency condensers— the crowding of
high wave lengths. Insures uniform
separations over the entire tuning range.
Not mere claims or theory—but a scien-
tific design, proved by severe tests
under actual operating conditions.

GET THE FACTS!

Fans! Dealers! Separate the wheat from the
chaff. Save yourselves trouble and disappoint-
ment by getting the truth about straight-line
frequency tuning. This booklet gives you the

Chelten Straightline Frequency Condenser facts —clearly, fully, impartially. And it's free!
{(Modified) Made with standard frame.

THE CHELTEN ELECTRIC CO.
4859.65 STENTON AVE. . - . PHILADELPHIA, PA.

g

All apparatus advertised in this magaszine has Lecn lested and approved by PoPULAR RADIO LABORATORY
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AUDIO FREQUENCY
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The riumph of a %a&ie@ tece/

— A Marvel of Transformers that Brought Real
Musical Quality to Radio Reception

"

F

Audio Frequency Transformer tock the
radio world by storm.

Nothing like it had ever been known before.
For the first time, scientific study had been de-
voted to perfecting an audio transformer for the
reception of broadcast music. The problem of
amplifying high, low and medium frequencies
to equal degree was finally solved. Bass notes

JUST one year ago the Karas Harmonik

turers were prevented by price from adopting Karas
Harmoniks for their sets. So the ready- made set-
buyer unless he undertook to switch transformers, had
to do without Karas Transformers.

Today there are in use, hundreds of thousands of sets—
good sets — which could be vastly improved in musical
?uality by the simple operation of replacing the old trans-

ormers with Karas Harmoniks. Perhaps you own one of
these sets. It may be all you desire from the standpoint of
selectivity of range, and other tuninﬁ‘ Kuahties. But, if
it isnot equipped with Karas Harmonik Audio Frequency
Transformers, you are NOT getting nearly the musical

were poured from the speakerin
full strength and rich tone qual-
ity. The vital harmonics in rich
overtones, formerly lost, were
brought out in their full beauty by
thismarvel of audiotransformers.

Music critics, who had always
condemned radio music as false

1uality you can just as well enjoy.
re you going to be content with any-
thing short of the best?

You can install Karas Harmoniks your-
self. It’s a short, easy job. Or, any radio
repair man can do it for you. Make up
your mind to do it now—at once. Get
a pair of Karas Harmeniks TODAY!

In large cities, most good dealers carry Karas
Harmoniks— in many small towns. lf your

The Distinctive Features that
Elevate Karas Harmonik Trans-
formers to the Hizhest Pinnacle
of Success in the Radio World.

1. Many thousands ¢1 turns o1 wire

2. Low ratio of turns

3. Extra large guantity of special
tormula iron in core

&4, Controlled air gap

H. No core saturation

disto . " Mind 1 Re dealer is out of them, order direct frem us,
::;ﬂs (;f I{;:g; ?—lpaprl;:‘(;z(:lktgl;;lel- : I.r:l::t L;lly‘s‘:u':lh and Eddy Cur- Send no money. Just send the coupom mow!
fication with great enthusiasm. | 3-iopDitibwed copacy = § Karas Electric Co.,

4044 N. Rockwell St..

preventing Intercoupling of et Chicago, 111,

ostatic and slectromagnetic
figids

£0. Very High Primary impedance
31. Extremely High Inductance

12. High and Even
Amplification
of ad Audlo
Frequencies.

Prominent radio engineers sub-
jected Karas Harmoniks to ex-
haustive laboratory tests—and
pronounced it a technical mas-
terpiece. Technical editors who
promoted the season’s most suc:
cessful hook-ups specified Karas

Kare? pot
_osirs S pat, Soacentl gme

8. ; 3
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