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$6.00

Navy Type
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Grandp%a oins the fans/

When Grandpa first “listened in” it was through a noisy,
uncomfortable headset, and he wculdn't try it again till
some one called him old fashioned. Then he heard a con-
cert through a Brandes Matched Tone Radio Headset.
] Now his dinner grows cold when there is something
good coming over!
} He says the Brandes makes all the difference. 1t fits so
! comfortably and he gets real music or a clear message
b every time.
Grandpa may not appreciate what Matched Tone means,
but he likes the result.
Made in Canada and England by
Canadian Brandes Limited Toronto and London

C. BRANDES, Inc. 237 Lafayette Street, New York City

cMaiched ‘Tone

TRADE MARK REG. U.5. PAT, OFF,
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PAGES wWITH

OxE of the most carefully written, re-writ-
ten, edited and illustrated of articles that the
lsditor has ever struggled with will appear
in the next number, “How Ether Waves
Really Move,” written by the scientist who
evolved the Gliding Wave theory, Dr. Regi-
nald A. Fessenden himself. The story of how
this article was developed may give the reader
an intimate glimpse into the editorial sanctum
and its mcthod of work.

* %

Fiest of all, Dr. Free, the Contributing Edi-
tor, travelled from New York to Doston, and
spent a day with Dr. Fessenden in his study.
The notes gathered there were then reduced to
typewritten form, to serve as the framework
for the article,

¥k %

Arter this outline had been studied hy Dr.
Fessenden and the numerous references and
other data had been supplied, the liditor sent
his private secretary, Miss Weintz, from New
York to Boston to transcribe the article direct
from Dr. Iessenden’s dictation.

*  x *
Tie next step was 1o re-check the data
—a task that occupied a good part of Dr.

Free's time for several days—and re-submit
the completed article to the author for his
final revision and O, K.
* ok
Anp after all that a photographer was seut
to Dr. Fessenden's study to make exclusive
pictures for use as illustrations, and Dr. Fes-
senden’s  private  files  were  ransacked  for
photographs of scientific and historical value
that could not be had anywhere clse in the
world—pictures that will be published for the
lirst time in orvLar Rapto for November.
ok
It may be interesting to observe, in this con-
nection, that the four foremost authorities on
the Heaviside Layer theory (the four “Big-
gest Guns,” as one scientist calls them) may
properly be designated as Dr. Fessenden, Dr.

Elilu Thomson, Sir Oliver Lodge and Major- -

And all of them
subject for

General George (). Squier.
have written articles on the
Porurar Rabplo.
* ok

Imrressive evidence of the cminently prac-
tical service that Porviar Rapio is rendering
to the amateur and to the novice by stimulat-
ing his experimental work is offered by one
of the largest and best radio stores in New
York, which recently bought several hundred
copies of the magazine for distribution among
its customers.

x Kk Kk

WHAT more convincing proof can be
offered of the value of Porurar Rapio to the
radio industry? Yet the unique feature of this
value lies in the fact that PorurLar Rabpio
serves the industry not by telling the dealer
how to sell—but by telling the fan what he
really needs and what he ought to get.

THE EDITOR

ALL of which imposes a trust upen the edi-
tors which they are and must be jealous in
guarding in the protection of our readers.
The technical and semi-technical articles must
be sound scientifically, authoritative—and like
taesar’s wife, above reproach, free from bias
and from commercial influence.

x ok %
If you see it in PorurLar Rabio, it’s so!
x ok %

So great and so many have been the demands
of our readers upon the Technical Editor that
during the past few months his office has been
assuming less and less the semblance of an
editorial sanctum and more and more that
of a reception room of a public service cor-
poration.  Radio fans who seek his advice,
not satisfied with letters, telegrams and tele-
phone conversations, have been calling upon
him personally, in many cases lugging along
with them their receiving sets that require ex-
pert treatment, and await their turn in the
outer office with varying degrees of patience.

x ok %

Or course, this personal and expert service
is very delightful to the visitors as well as to
the Technical Editor; he is an old-tiine ama-
teur himself and he takes the real amateur's
pleasure in helping along a fellow fan. But
the time he has devoted to this Good Samari-
tan business takes his time away from his
editorial work on PoruvLar Rapio—and our
500,000 readers are the losers!

* k%

It is obviously unfair to our readers to de-
prive them of any part of the Technical Edi-
tor's services. So a new ruling has had to be
put into effect that all questions from our
readers, including personal calls, must be re-
ferred to the Service Department—and the
Technical Editor thus be relieved of a dis-
tracting burden and be enabled to devote his
attention exclusively to the preparation of
material that can be published in PopruLAR
Ranto for the benefit of the many.

K X
WHAT other solution is possible?
k%
Have you noticed the distinctly interna-
tional flavor of Porurar Rapio? The scien-

tific world (which knows no geographical
boundaries) is literally being combed for ma-
terial of value and interest to our readers.
General Ferrié and Edouard Belin of France,
Sir Joseph J. Thomson, Sir Oliver Lodge and
Prof. J. A. Fleming of England, Senator Mar-
coni of Italy, Nikola Tesla of Serbia, Dr.
Emil Wiechert of Germany, to say nothing
of such Americans as Dr. Irving Langmuir,
Dr. Lee De Forest, General Squier, Dr. Elihu
Thomson, Dr. Ernest F. Nichols, Prof. J. H.
Morecroft, Dr. Reginald A. Fessenden, John
Hays Hammond, Jr., John V. L. Hogan, Paul
(Continued on page 8)
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The DUBILIER Duratran—

Amplification on all wavelengths

HE Dubilier Duratran is the supreme

radio-frequency transformer. It am-
plifies powerfully and uniformly over all
the wavelengths now used by broadcasting
stations.

Price $5.00
At all good dealers

DUBILIER CONDENSER AND RADIO CORP.

48-50 West Fourth Street, New York

DUBILIER DEVICES
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PAGES WITH

THE EDITOR

(Continued from paye 6)

Godley and our own Laurence M. Cockaday
(to mention ouly the first to come to mm(l)
furnish *a galaxy of talent that no magazine
can excel.
Xk x

T xle‘ul\' and gratifying gruwlh of Poru-
Lak Rabo is bringing with it a correspond-
ingly steady pressure upon the [ditor from
mdnuf‘nlurcr.\ dealers and inventors of radio
apparatus  for what 1\ lt‘L]llll(d“) known in
publishing circles as “write-ups.””  Apparently
every manufacturer of and dealer in radio
parts and radio sets wants to see his particu-
lar product exploited in our weditorial pages.
This desire can be easily understood. But in
the protection of our readers no article or
item or picture has been or will be used in
the editorial pages of this magazine except
those that (in the belief of the Editor at least)
convey information of practical value and in-
terest, that are sound scientifically and  that
are entirely free from the taint of commer-
cralism,

x %

cditorial puges of Pervrar Ravwo are
sale!

The
not for
* * *

Ix the September issue the Editor cited
typical instance in which a prospective  ad-
vertiser attached an $1, 800 contract to a write-
up—the contract to be in force only in case
the write-up was published.  Both the con-
tract and the write-up were sent back by re-
turn mail.

* * *

During the past month several similar in-
stances have come up.  As evidence of the
definite and  clean-cut  attitude of  Porurrar
Ramo toward all attempts to prostitute its
cditorial pages with write-ups, reading notices
and other forms of press agentry, the Edi-
tor is quoting below his response to a well-
known advertising  ageney  which  submitted,
with an advertising contract, pictures and
descriptive matter of a patented and manu-
factured device that is on the market. The
letter speaks for iISclf:

*

“1 wisn that 1 Luuld give you some prac-
tical evidence not only of the number of simi-
lar requests that plle in upon this office, but
also some conception of the pressure that is
being applied by manufacturers and dealers
to force their way into the readng pages of
this magazine. In not a single instance, how-
ever, has any press agent propaganda of any
Lkind whatever intruded upon our text pages.
This ruling is applied to everyone without dis-
crimination and no exception can be made.

* * *

“Ir is no small part of my editorial task to
explain to manufacturers and dealers—par-
ticularly to those who advertise in this maga-
zine—the compelling necessity of establishing
such a policy and adhering to it niost carefully.

Many of these manufacturers and dealers have
been  accustomed to advertise in the trade
papers whose editorial columns are more or
less open to the advertisers; indeed, in many
cases the publication of write-ups is entirely
dependent upon the amount of advertising
that accompanies it.
x o+ *

“PoruLAR Rabio is not a trade paper nor a
technical journal; it 1:, a strutl) high grade
magazine of stdn(lm'r in scientific circles, with
large and Lonstanll) growing circulation
among radio novices, radio amateurs, scientists
and laymen who are interested in science. In
order to attract and to hold this discriminat-
ing circulation it is of paramount importance
that our editorial pages will be absolutely de-
void even of the suggestion of commercialism.

ok x

“No article or item or picture that has ever
appeared in PorurLak RaprLo has been published
directly or indirectly as the result of pressure
from our business ottice.

* * *

“.\s a matter of policy, PorurLar Rapro has
not published nor will it publish knowingly
any picture of a patented and manufactured
article that is on the market.

x & *

“In brief, Porurar Ravio is edited solely
for big circulation and that big circulation
cannot be attained except by an editorial con-
tent of the highest possible standards that is
entirely untainted by commercial considera-
tions.

%

“Tis policy has not been adopted haphaz-
ardly or as a matter of mere theory; it has
been adopted as the result of twenty-five
years of practical experience in professional
publishing. It is the only policy that can as-
sure a large circulation of the unusual charac-
ter which this magazine enjoys—a circulation
from which the advertisers must ultimately
and necessarily profit.”

X K X

With the next number—November—Poru-
AR Rapio will be enlarged by about 60 pages,
and the price will advance from 20 cents a
copy to 25 cents a copy. The November
number will be on the newsstands October
15th.  Ask your newsdealer to reserve a copy

for you. Do it today!
* T x o«

Every reader can help the Editor produce
the kind of magazine that he likes best by
writing in his suggestions.
ways

In what specific
can PoruLar Rapio be improved?

]

Editor, PoruLarR Rapio
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Haynes-Griffin

ADIO SERVICE, Inc.

41 West 43rd St., N.Y. City

‘ﬁu THE HAYNES CIRCUIT

A. J. HAYNES

Assoc. Institute of Radio Engineers
Designer of the Haynes Circuit
and the Haynes Selector

Complete Parts for the Haynes
Circuit
Haynes .00023 Condenser.....$3.50
Haynes Bank Wound Coupler 4.35
Fada Rheostat. .75
Fada Socket (Panel ng) 1. 00
Switch Arm __ .20
4 Switch Points “and 2 Stops .06
10 Binding Posts. .. .50

2 3-inch Dials... .90
1 Dubilier Grid Condenser
.00025 mfds. (with leak
mounting) .45
1 Grid Leak 1 meg.. .35
Bus Bar, Solder, Copper Lugs
and all miscellaneous ma-
terial .55
7x15 Grade A Hard Rubber
Panel 1.50
Panel Drilled for Mounting
all the above instruments
(5.2 £ ) PSR 1.50

Complete Parts for Haynes
Two-Stage Amplifier
2 Haynes-Griffin A. F. Amp.
Transformers at $3.85. =t
2 Fada Rheostats at 75c.
2 Fada Sockets at $1.00...

at 50C .o 1.00
1 Single Circuit Tel. Jack.. 490
6 Binding Posts..........._.._..... .30
Bus Bar, Solder, Spagheth

and all miscellaneous ma-

terial 35
1 7x10 Grade A Hard Rubber

Panel 1.00

Panel Drilled for mounting all
above instruments (extra).. 1.00
7x24 Panel for assembling
circuit and amplifier in one
cabinet, already drilled...... 4.00
Complete price data on accessories
such as tubes, phones, batterics,
cabincts, sent upon request

HAS MADE GOOD

Never before has anything met with such in-
stant fame and enthusiastic endorsement every-
where as the Haynes Circuit. Mr. Cockaday’s
notable description of “How to Build the
HaynesDX Receiver” as publishedin September
Popular Radio has solved for once and for all
the matter of long distance receiving range
for the average man.

1000 MILES for $15-0

AURENCE M. COCKADAY, R. E., technical editor of

Popular Radio, describes the Haynes Circuit as the ideal set

for the average man who demands not only the best in local re-
ception but the extreme in long distance range as well.

Its appeal is universal; to the erperienced amateur because of its
astonishing long range reception and wonderful selectivity; to the
radio novice because of its ease in construction and operation.
So simple that no one can possibly go wrong.

FREE For those wwho were not fortunate enough to see Sept. Popular

Radio we have had printed Mr. Cockaday’s article just as it appeared
in the magazine. Send a 2c. stamp for your copy. You owe it to yourself to rend
about this wonderful combination of simplicity and efficiency in radio,

The Haynes Two-Stage Amplifier

‘The remarkable results achieved by users of the Haynes Circuit have created a
widespread demand fer an amplifier permitting the use of a loud speaker. Mr.
Cockaday describes this month the amplifier developed by Mr. Haynes for this
purpose. Exact parts specified by the designer and the author are listed here-
with. ~

How Haynes Circuit Looks When ]omed Wlth Amphﬁer

HAYNES-GRIFFIN RADIO SERVICE, Inc. {406

New York City
New York’s Largest Radio Store
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History

IN Ecypr

great obelisks stand ag monuments
of achievement to the masterbuilders
of the ancient world, Symbolizing
accuracy, durability and beauty each
obelisk stands firmly on'{ts foundation
despite the passage of centuries.

Wars have surged within thejr shadows.
Dynasties have come and gone. New
peoples, new races, new civilizations have
flourished and fallen, yet the obelisks of
Egypt remain as marvels of engineering
skill and artistic achievement,

The same ideals of efficiency, ruggedness
and craftsmanship are expressed in the
Cardwell rotor-grounded condenser, Their
correctness s acknowledged by many
authorities of engineering distincrion :

DOwW COCKADAY REINA RTZ
WARNER  LYNCH HAMMOND

Using Cardwell rotor-grounded condensers will often
add a thousand miles to your receiving range. They
have such infinitesimal losses at the highest radio
frequencies that no one has been able to determine
their effective resistance. It is doubtful it engincers
can design condensers of greater efficiency.
Interference and “body capacity” are unknown with
Cardwells.
A Post Card Brings You an Education on Condensers

Ask for Booklet D

JlALLEN D.cARDWELL T

MANUFACTURING CORPORATION
BROOKLYN,N.Y,

PRICES VARY FROM THREE TO
THREE HUNDRED DOLLARS.

SOLD ONLY THROUGH
RESPONSIBLE DEALERS,
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“I Dhelieve that radio will prove to be our single hest
medium for pursuing criminals in many kinds of diffi-
cult cases, and that it will rank among the Dbest of
crime  preventives.”

—WirLianr  J. Burxs
Chief, Bureau of Iwoestigation, Department of Justice
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Keystone View Co.

The Radio Genius of France
General Gustave IFerrié—the author of (he article that begins on the
Opposite page—is the active head of all the radio activities of the
French Government, including the broadcasting station in the Eiffel
Tower. And as a scientist he ranks among the foremost in the world.

e""'\mﬁ,mg —9
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mine the value of the precision actually
obtained. Without entering into the de-
tails of the project, it is interesting 1o
point out that in the operation new
processes and highly perfected apparatus
will be employed, as well for the astro-
nomical observations as {or the radio-
first  series

telegraphic  operations. A\

U. S, Naval Observatory

ONE O TITE GOVERNMENT'S
“OFFICIAL CLOCKS”

One of the three special clocks used in con-

trolling the radio

the Arlington station of the United States

Government, Each clock is kept in a sealed

glass case from which part of the air has been

pumped out, and which is kept at a tempera-
ture of &84 degrees.

time signals sent out by,

POPULAR RADIO

of preliminary observations, with the ob-
ject of checking the methods and cali-
brating apparatus, is likely to be made at
the end of the present year or in 1924,

If the precision with which the relative
positions  determined is only a few
meters, as it is hoped, it will be possible,
in repeating the operations several years
later, to be assured that these relative
positions have not changed, taking into
account the displacement of the pole. If
otherwise, the difference observed would
he attributable 10 a deformation of the
carth’s crust, and a methodical study of
that subject might then be undertaken.

In operations of the kind just outlined
it is necessary to know as exactly as pos-
sible the velocity of propagation of Hert-
zian waves on the surface of the earth.
Already it has heen shown that this
velocity  differs very little  from  the
veloeity of light. New measurements are
shortly to be undertaken to increase the
precision of this determination. Will it
be possible to devise a method by means
ol Tertzian waves, leading to a repeti-
tion of an experiment analogous to that
of Michelson? That appears very diffi-
cult. but not absolutely impossible. With
the Dufour cathodic oscillograph*, it is
possible to measure practically, on a
photographic plate, intervals of time of
the order of the twenty millionth of a
second, perhaps even a hundred mil-
lionth, counted on the record made hy
ITertzian waves. It may be possible to
devise a method of utilizing this mar-
velous apparatus  for the problem in
view.

I may again call attention to the value
of Hertzian impulses in investigations
on the variation of the intensity of
gravity at a given station at different
times or at several stations at the same
instant. The process is in effect a com-
parison of the periods of free pendu-
lums at these points; that is to say, a
comparison of the number of oscillations
of these pendulums during a given time.
This comparison is easily effected by

*June issue of PopurLar Rabio.
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Brown Bros.

HOW RADIO MAY BE USED I'OR MEASURING THE
VELOCITY OF SOUND UNDER WATER

By causing a great explosion like this under water and measuring the time o,

arrival of the sound through the water, as compared <with the arrival of a simul-

tancous radio wave at a series of distant stations, it will be possible (General

Ferrié says) to determine the welocity of sound in water more evactly than it
is now known.

inscribing at each station on the same
recorder the oscillations of the pendulum
and two Hertzian signals at an interval
of several minutes which appear at all
the stations.

It has even been possible for Mr. H.
Abraham to contrive, by meauns of three-
electrode tubes (audions or triodes)
used in radio telegraphy, a kind of
clock which 1s entirely electric and de-
void of any mechanical element, capable
of producing electric “ticks” of extreme-
ly short duration at rigorously equal in-
tervals and adjustable at will. By means
of such “ticks” the intervals of time,
measured from any origin, registered in
the determinations above mentioned, can

be subdivided with all necessary pre-
cision. Perhaps we may contemplate, in
the not too distant future, the employ-
ment of these electric clocks in place of
the astronomical clocks now used, for
these would not be subject, like the lat-
ter, to errors and variations due to me-
chanical causes, seismological, ¢t cetera.
Astronomy is even further indebted to
the development of Hertzian science. In
judiciously combining radio-telegraphic
amplifiers with potasstum photo-electric
cells, it is possible to record luminous
signals in the same manner as electric
signals, The measurement of the lumi-
nosity of stars can then be realized.
TFor example, by simultancously re-
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This Telescope Checks Up Uncle Sam’s “Standard Time
The clocks that contral the radio time signals and thus set the “right” time for all
the United States as well as for thousands of ships at sea are checked ecach day by
obsereing the cract instant at which cach oune of a group of sclected stars puasses
the spider-web crosswires inside this telescope. “Standard time” is set, therefore,
by the stars by means of light waves coming through the ether, and is distributed
over the country by means of other ether waves—ihe radio waves.
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cording the trajectory of a star in the
field of an equatorial telescope and the
beats of the astronomical clock, it. may
perhaps be possible, during the time, to
determine precisely the position from the
points of the curve which correspond to
the passages of the star behind the wires
of the reticule. The personal influence
of the observer will thus be eliminated
and with it a serious source of error.
This combination of photo-electric cells
and radio-telegraphic apparatus will cer-
tainly develop many scientific and prac-
tical applications. Will it perhaps lead
to a solution of the problem of electrical
vision at a distance?

The phenomena of the propagation of
waves in air, in water, in the ground,
considered either separately or simul-
taneously with material vibratory move-
ments, have also either made possible or
indicated interesting solutions of a va-
riety of problems. In effecting, for ex-
ample, by means of radio-telegraphic de-
vices, vibratory movements of high fre-
quency, Mr. Langevin has succeeded in

producing under water, ultra-audible .

pencils of rays which could be directed
at will and which were reflected from
objects in their path. A method of mak-
ing soundings at sea of very great pre-
cision is a notable application of this
phenomenon.

It may incidentally be mentioned that
it has likewise been possible to measure
the velocity of sound in water with great
precision, by the following method:

An explosion in the water and a
Hertzian signal are simultaneously pro-
duced at a given station. At another
station, a microphone receives the sound
impulse and an antenna the Iertzian
signal. Both are recorded on the same
chronograph and the difference of time
indicated determines the velocity.

Other investigations are in progress
for applying the propagation of high-
frequency oscillations to the study of the
nature and disposition of geological
strata. Already interesting results have
been obtained.

In a different field, the development of
Hertzian technic has considerably im-
proved the precision -and increased the
variety of methods of electric measure-
ments: Capacitance, inductance, resist-
ance and specific inductive capacity. The
measurements of frequency and electro-
motive force phase, have equally been
carried to a degree of precision previ-
ously unattainable. With respect to
measurements of frequency, it is like-
wise notable that it will shortly be pos-
sible to control the frequency of a trans-
mitter by means of the standard appara-
tus itself, This prospect will insure the at-
tainment, on questions of frequency em-
ployed in practice, of an agreement very
difficult to attain with other physical
magnitudes.

It has been possible to extend the study
of the magnetic properties of iron hy
making use of currents of very high and
adjustable frequency, and by employing
the devices of radio-telegraphic technic.
The application of waves of very short
length niay possibly lead to a determina-
tion of the periods of vibration of atoms.
The application of amplifiers has already
made it possible to determine the appre-
ciable time occupied by the molecules of
iron in acquiring magnetization. It is al-
so with this apparatus that Mr. Hollweck
has rendered audible the emission of
alpha particles. Measurements of the
terrestrial magnetic field, moreover, can
very easily be made Dy means of a new
method evolved by Mr. Perot which
again admits the employment of certain
apparatus utilized in radio telegraphy.

It would be possible to cite many
other researches and scientific work un-
dertaken, in which either radio telegraphy
itself or methods and apparatus evolved
for it, are utilized. It is, accordingly,
obvious that there is a boundless future
for the applications of Hertzian waves
and that it is to the greatest advantage
of all physicists, whatever their spe-
cialty, to keep in close touch and co-
operate in the development of this
branch of science.
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THIE NEW INTERNE

MAKES A BEDSIDE
This claborale portable receiver has been installed in one of the London hospitals;
it is wheeled to the bedsides of the invalids who call for it.

CALL

The Doctor Who Comes
Through the Walls

Scientists are learning that broadcast entertainment for
invalids has such a distinct therapeutic value that radio
receiving apparatus is becoming a part of ‘hospital

cquipment.

By MRS, CHRISTINE

ADIO is the newest and most wel-
R come sick-room visitor,  Its com-
panionship is not limited to a stated
period on special days, but it can bring
hourly cheer and diversion cvery day
to those whom illness or disability con-
fines to their rooms or to the bare walls
of a hospital.  Although the radiophone
is rapidly revolutionizing such widely
separated  fields as the detection  of
crime and the education of the school-
hov, nowhere else has it a greater field
of usefulness as a medium of recreca-

Here are some specific cases.

FREDERICK

tion than in that of entertaining vast
numbers of invalids.

One of the first institutions to give
the benefits of radio inspiration to its
patients was the Pittsburgh Tubercu-
losis Sanitarium. Here both adults and
children may enjoy the entertainment
and music over the radio—entertain-
ment which keeps them contented and
cheerful during the long weeks when
these patients must remain isolated from
the outside world. Every one of the
112 beds in the hospital can listen in

264
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to radio programs. In the adult wards,
headphones are used by such of the
patients who may care to use them,
while the entertainment in the chil-
dren’s wards is received through a loud-
speaker. In describing this installation
the superintendent reports:

“In some form we have had radio
installed for six years, in its present
manner for the past three years. We
tune in particularly to KDKA our
local and nationally known station, al-
though many distant stations are picked
up. We have had great success with
the plan and would not now be without
it.” : o

Other hospitals are meeting with the
same success in the use of the radio.
One of them is the Bronx Hospital in
New York City. It has installed a

radiophone on the roof garden where
concerts are given to convalescent pa-
tients. It also plans to have a receiving
set in the wards of those who are bed-
ridden, using headphones so as not to
disturh other paticnts who may not de-
sire to listen in.

Many other institutions are installing
some type of radio set to give its pa-
tients the advantages of music and
cheering entertainment (o obviate usual
loneliness.  The Manhattan Eye, Ear
and Throat Hospital, New York City,
the Post-Graduate Medical School, and
the new Beth Israel on New York's
East Side are taking advantage of this
distinctly modern sick-room visitor. As
L. J. Frank, superintendent of Beth

Israel states, “The effect on the patient

is hound to be good, and will in my

¥rom a photograph made for PoruLarR Ravio

A NEW KIND OF “ETHER” WAVE ENTERS THE LIVES
OF THE BLIND
These little patients in the New York Association for the Blind are getting ac-
quainted with @ new and far less dreaded type of “operator,” who twists the dials
of a receiving set instead of plying the instruments of surgery.
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opinion facilitate his recovery. It will
be of special value to those patients in
separate rooms and also in those cases
where the patients are required to re-
main in the hospital over a lengthy
period,”

The Broad Street Hospital, located
in the financial center of New York
City, is planning a uew addition in
connection with which a conplete radio
installation is to be made. The director,
Dr. A, J. Barker Savage, believes that
they are installing radio because “we
want to do anything that will add to the
patient’s happiness, and radio will do it
as nothing else can. 1 am very nmch
in favor of it.”

The Fox Hills Hogpital (New York),

where disabled veterans were sent to
convalesce, was one of the first to
utilize radio with a Signal Corps set.
In other cases local branches of The
American  Legion  raised  money  for

radio equipment in their local hospitals.
Still another large hospital with vision
to foresee the possibilities of radio to its
inmates, is the Worcester State Hos-
pital of Worcester, Mass., of which
William A, Bryan is superintendent.
In a recent letter he writes: “We wish
to place a receiving set in our large
chapel which holds six or seven hundred
people, so  that between dances and
while changing reels at picture shows
we may have something entertaining
other than piano or orchestra. 1 am
also contemplating placing smaller sets
in our hospital wards for bed patients.
I am convinced that radio will be of
considerable aid in making our patients
more contented and bring the outside
world to them.”

We would naturally suppose that per-
song deprived of eyesight would enjoy
more than any other group, music and
song from the air. This has bheen well
proved in the case of the New York As-
sociation for the Blind, popularly known
as “The Light House,” in New York
City. Early last spring a receiving set
was installed; at once these sightless

POPULAR

RADLIO

wines began to  enjoy  the programs.
When azked their preference they re-
plied that concerts were the most ap-
preciated of any feature and that the
mstallation was a  complete  success.
[t is interesting to note that the letter
giving this information to the author of
this article was “dictated to and written
by one of our Dblind stenographers.’
To bring increased joy and amusement
into the lives of those so badly handi-
capped, is one of the most humane
uses to which the marvels of radio may
be applied, )

Probably there is no more restless
invalid to be found in the world than
a small boy confined to bed and con-
valescing from  scarlet fever or diph-
theria.  Gee, how a fellow longs to be
outdoors!  Think what the other boys
are doing, and isn’t it the hard luck you
went and caught this darn old fever!
That, surely, is the time “a feller needs
a friend!”  And just such a friend is
being found in radio, who can enter any
contagious sick room without any danger,
and who will talk to vou and sing for
vou, and tell you whether Princeton
and Harvard tied, and everything vou're
dyving to know.

Lucky indeed are patients in the Ber-
gen County Hospital, of Oradell, New
Jersey.  This is an isolation hospital
and the majority of patients confined
there are boys and girls. Away over a
year ago the boy scouts of Troop 1,
under the direction of Patrol Ieader
K. Wanamaker, made a radio installa-

»

tion in this hospital. It is a standard
tube set with loudspeaker, and was
erccted in the Communicable Disease

Building in March, 1922, A little later
another set was placed in the Tuber-
cular Pavilion.  When the superin-
tendent was recently asked whether the
plan had proved satisfactory, he ex-
pressed himself as greatly gratified at
the results and pleasure given the boys
and girls. They have heard broadcast-
ing stations as far <istant and separated
as Louisville, Kentucky, and Detroit,
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Kadel & Herbert
DR. BROADCAST GIVES HIS PATIENTS THE ABSENT TREATMENT

The use of carphones avoids the danger of disturbing the patients who desire silence
in the Beth Isracl Hospital in New York, while loudspeakers may be used for the
enterfaimment of an entire ward of convalescents.

Mich., as well as Schenectady and Bos-
ton. The children give impressive evi-
dence of their joy in the concerts.

It is easy to understand why radio
"may play such an important part in the
‘hours of the invalid of the future.

Whether confined to one’s own room
for a slight illness or compelled 1o en-
dure lingering weeks in a hospital or
sanitarium, radio is peculiarly fitted to
bring comfort to the invalid. Iven a
case of slight indisposition causes. the
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WHERE DISABLED VETERANS LEARN THE RADIO ART
The value of wircless in rehabilitating invalids is not confined to listening in. In

the U. S I'eterans’ Tospital No.

81 in New York the patients are enconraged

actually to build sets in the laboratory—an absorbing and instructive phase of radio
work that leads the caperimenter into the ranks of the real amateurs.

muscles to relax and make reading in
bed a strain to the eves. Often use of
the eyes is forbidden entirely, as in
many maternity cases. In countless
other instances the patient must lie so
flat on the back as to preclude any en-
jovment of even a pictorial magazine.
After abdominal operations particularly,
the body must be kept so still and so
much confined to one position as to be
almost a torture, while all the tine the
active mind restlessly seeks something
to amuse it and distract it. It is here
that the radiophone enters the sick
room with its magic charm. The head-
pieces and earphones may be comfort-
ably adjusted in a lying-down position,
or a loudspeaker will enable an entire
ward or larger group to listen in col-
lectively.

How the ward of a veterans’ hospital
(Chelsea Naval Hospital) makes use
of radio is picturesquely described by
I1. C. McNary in the following words;
they have the ring of reality:

Several hundred beds are here, all containing
hospitalization cases. Some of the invalids
are drawing full compensation; some, calling
their buddies lucky who have more legs and
arms off than they have, are drawing only
partial compensation, while others draw noth-
ing and fervently pray that the man from the
Veterans’ Bureau will succeed in connecting
their disability with service—the only way
under the law by which they can receive any
financial assistance from the government.

Each bed has a phone and a wire runs from
each bed to the big receiver that is also placed
near a bed. The veteran who operates this
lies on his stomach; the nature of his dis-
ability prevents him from lying otherwise.
But he has cheerfully accepted the inevitable
and gets the maximum of enjoyment out of
his experiments with the receiver. The only
fly in his ointment is that his experiments are
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harshly criticized by several hundred pairs
of lungs whenever anything goes wrong.

in one respect at least the disabled veterans
are away ahead of other listeners. One of
the faults ot radio 10da) is that it is too much
|1ke arguing with one's wife—all one can do
is to listen. But the vets have overcome this by
the shmple experiment of answering. That
these answers have no more etfect than can be
given them by limitations of puny sound waves
has no bearing on the case whatsocver. They
answer and their answer certainly adds to
the concert.

1st Veteran—*“Hey, hurry up will yah,
Jimmy. 1 let me chauﬁeu. take me Rol]s
Royce out tonight just so’s [ could listen in.

Jimmy—"All right, I'm gecttin’ somethin’ I
tell yah.”

Radio—*Brrrr— blink-blank; Station B. V.
D. speaking. Prof. Topkicker will give set-
ting up evercises, t/zc first—

Ist Vet—“Wow !’

2nd Ver—"Raspberry!”

3rd Vet—*Tell that guy the war's over.’

4th Vel—"Who d’yah think yah tallung to?”

Radio—“The first exercise, arm execrcise—"

Trade Press Service

i)

Sth Vet—"What with?

oth Vet—"Friends, Romans, countrymen,
lend me a pair of arms.”

7th Vet—“Hey, Topkicker, where were you
durin’ the war?” That's the time I want to
tuke ’em in bed.”

Sth Vet—"Hey, Jimmy, shove off. That’s
too sad.”

9t Vet —“Give us a dancing act.”

Radio—"Brrrr, spit, spit—"

10th 17et.—"Who let the cats in?”

11th ITet.—“Is Murphy eatiny’ soup agamn?”

Murphy—"Don’t talk about me, Clarky, I
ain't the guy what said he always eats bhutter
on his demi-tassies.”

Radio—"“Brrrir! Station S. O. S. broadcast-
ing. Polatoes should be planted six wnches be-
{ow the surjace.

[2th Vet—"For the love of Pete, how dil
that hayshaker get into this man's army?”

RadioThey should be in rows of four—"

I3th Vet—"With a corporal in each squad.”

Radio—"“Brrr, crash! Slation QMC broad-
casting. Bedtime story—"

Hth et — \Vhadayamean bedtime? We
don’t go to bed till nine’

BEDSIDE VISITORS COME AND GO AT THE TWIST
OF A WRIST

To sclect the callers he wants when he wants them and to disnidss them at will

without offense, is one of the inestimable advantages that a receiving set brings to

the invalid. This picture shows an installation in a private ward of Mercy Hospital
in Canton, Olio.
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{3th et —"Jimmy, yah musta got Philadel-
phia—lay off that”

Radio—="Brre! Brr! Bree! Broe!”

Jo 'et—"Whatyva doin’ Jimmy, shiverin®?”

Joth et—"Hurry up, Jimmy."”

Jimmy—"Keep stull, T'motrvin® to get Cubia,”

ISt et —"Well, if somebody don'’t give me
a blanket, I'm gonna get Chite”

Nadio—"Ntation  GHQ  broadeasting, Mo,
Woigains wedl speak on clean speech or the
curse of profantty. One monent please, L
CA faint but audible voice 1s near) Do |
speak into this damn httle thing > How the
blimkity, blink, bltank, blank—"

Joth et —"Hot dog!”

2ot e —""Take him oft, Jimmy, he musta
been a second hicuy”

2lst et —="Give us some music.”

22nd et —"Shine oft”

Jinmmy—"\ rght, Fm tuning into COD.
Lissun.”

23rd Pet—"tHey, lmmy, U sad mesic”

Jimmy—"That's grand opera. v dumb-bell,
Ain't you got no e lucation ="

2 et —="Hey, limmie, ring oft and sce if

vou can iind ane yaszs W o want juzz, Alto-
gether fellows' )

A ets =0 weant jul !

The popular Sunday cervices which

are features ot practically every broad-
casting station may truly Te classed a-
those cxpecially appreciated by the shut-
i aged. The mayv Le in-
ciement, the distance oo tar, the om-
vevance out of orders Yet grandmother
hear her cherished

noor weather

may be able o

POPUTLAYR RADIO

hymns and Sunday sermon! Many a
young mother whose small children make
it impossible for her to attend Sun-
day worship, may nevertheless restfully
listen in to an uplifting talk and hear
an inspiring anthem.  Indeed, it is not
too much to say that the words of the
preacher as heard by radio are more
clfective than when spoken in the church
cdifice. There are no new hats to cause
our attention to wander, nor no incen-
tive to see what new people are sitting
in the Smith's pew.  The very fact
that the voice comes so directly into the
car, and the attention of the listener is
<o strained to catch every word, makes

the radio message more effective and
permanent.  Also, the fact that such

radio tatks are Hmited to a short fifteen
minutes may force the speaker to con-
dense his sermon to better advantage.

If in the vear 1930 we could all be
looking  backward we should probably
<e¢ that every mstitution like a hos-
pital or a sanitarium as well as a home
was equipped with a radio receiving
center, At all ¢vents the radiophone
will have been proved to be the sick

room’s most welcome vizitor.

Internativnal

HIS LOUDSPEAKER DISTURBED THE NEIGHBORING TOWN

Hihien Col. Edicard R Green—buown to radio fans everyichere as the owner of

Station 1M AF @0 South Dartoiwth, Mass—recent!y set up a huge amplifier so

that his tozcusmen coudd all listen in, he received complaints from folks living
seieral miles ateay!
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THE COMPLETE SENDING AND RECEIVING APPARATUS
It is necessary mervely to “dial” a number—in the same mamier as on an autowmatic
telephone—in" order to communicate immediately by wired wireless over 50 or 100
miles of 100,000-volt power lines, cven to the furthest sub-station on the line.

The Human Voice with
a 100,000 Volt Kick

How “wired-wireless” waves are being used commer-

cially in a remarkable manner to establish telephonic

communication of a most reliable and important nature

over the high tension lines of a great electric light
and power company.

By LLOYD

HEN Marconi sent the letter -*“S”
across the Atlantic Ocean in his
initial attempt to span the seas by ra-
dio some twenty years ago, the tele-
phone, the telegraph and the cables, all
wonderful inventions at the time,
dropped out of the spotlight to make
way for the newcomer in the communi-
cation field, the radio telegraph.
The art of radio has since developed

JACQUET

rapidly, and today we have achieved
the dream of scientists and engineers
ever since the invention of radio teleg-
raphy: the transmission of human
speech without wires.

We are now again on the thresh-
old of a new era, in which the many
merits of radio telephony are combined
with the advantages of wire telephony.

It is well known that radio waves

271
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radiate in all directions, in the man-
ner of the concentric water-wave rings

which result from the dropping of a
stone in a pool of quict water. This
property of radio waves of spreading
out in all directions makes broadeasting
possible.

Now, radio waves have been caused
to follow a conductor—to be guided by
a wire—instead of Dbeing  allowed 10
travel unrestricted in all directions.  To
the uninitiated this may appear to be a
step  backward, but engineers of the
Westinghouse Electric & Mg, Company,
who have made an installation of their
system on the lines of one of the big
western - power  companies, are  con-
vinced that the utility of this system
will be as great ii not greater than

TR
ke

B e o

THE TRANSMITTER
A, shows the two rectifier bulbs; B, the tuning

inductance; C, the modulator tube; D, the
oscillator, and E, shows the transformer which
furnishes the power to the set.

“demand for

RADIO

that of itz predecessors in the com-
munication ficld.

The name “‘carrier-current telephony™,
or wired wireless, has been given to this
development of the radio art. It makes
use of existing conductors to serve as the
medium along which the radio impulses
are guided from one point to another.
As this system was especially designed
for use on power or railway systems, the

transmission lines in 'either case serve
as a transmission medium.  Sets can
thus be placed in  generating plants

and sub-stations and also on trains, and
communication carried on without dif-
ficulty.

It is in the electric power services,
however, that the Westinghouse systen
finds its greatest field. The current
which we use to light our houses, run
motors, and do other work is generated
in a power plant.  The amount of cur-
rent needed by a section served Dby
such a generating station varies from
hour to hour. [or instance, the de-
mand may be greatest during the early
part of the evening, or (if in a manu-
facturing center) during the working
day. Ilowever, a storm may come ujp,
and many lights are called into service.
This imposes upon the generating sta-
tion a “peak load” as it is called, which
must be met.

This proper regulation of the generat-
ing plant and sub-stations to take care
of the load is in the hands of the “load
dispatcher.” He is in complete control
of the power system and upon his ef-
ficlent management depends the ability
of the system to supply an unusual
power.

It is necessary, therefore, that the
load “dispatcher be in instant touch with
all of the sub-stations comprised in his
system, A carrier-current system of
communication places the load dispatcher
in constant touch with any of the op-
erating personnel,

An installation of this type of car-
rier-telephony system is not any more
complicated than that of an ordinary
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Dispatcher Substation Substation
-~ L 60000~ Trans. 60000 ~
Trans 0000~ . nemissior, 222807 | ines kil

Rec.60000~

Trans, Trans.

= Microphone

—:ﬁ/‘?ece/ver
iﬂ “Call dial
A switch

Wave change
selector--

Ree. 50,000~ C

Rec. 50000~
Rec.

THE RECEIVER AND THE SYSTEM LAYOUT

This picture shows the receiving apparatus, including the tuning units and the

amplifiers, which are mounted in strong metal cabinets. Below it is the schematic

diagram showing how the receivers and transmitters are connected to separate

antennas and tuned to different frequenciecs—the transmitters to 60,000 cycles and

the receivers to 50,000 cycles. The waves pass along the transmission lines to
and from the receiving and t;ansmzlng anlennas

radio installation, although its simplic-
ity, from an operating standpoint, is
much ‘greater.

On entering the -office of the load
dispatcher or of any other operating
personnel on the system, one would
scarcely suspect the presence of a car-
rier-current telephone system. The dis-
patcher has on his desk an ordinary
desk set practically identical with those
used for automatic wire telephony.
There is a -little dial on the base
of the instrument which is used for

calling'the station desired. The only

‘other piece of apparatus in the dis-

patcher’s office is theé call bell.

Let us see now what happens when
the dispatchér desires a station. He
simply removes the receiver from the
swntch hook, puts “his finger i the
ploper nambers, in “the dialing mechan-
ism to call the station desired and, in
a twinkling, he has the operator at
the distant station on the line and is
in direct communication with him,

Suppose the dispatcher has a gen-
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eral order that he desires to give to all
of his operating stations.  Instead of

having to call up each one of them
scparately on his carrier-current tele-

phone, e simply dials a general call
and all of the operators respond. lle
then reads his general order, and they
reply in turn acknowledging receipt.
While discussing the operation of the
carrier-current  svstem  with  the
patcher, doubtless his telephone call bell
will ring, as load dispatchers have very

dis-

lHtle leisure time.  In taking up the
receiver from the switch hook, his call

bell stops ringmg and he talks to the
calling party. Perhaps he i~ talking to
a distant generating station, 100 miles
away, who desires permission to talk
direct to an adiacent ~ub-station, i
might  be  mentioned  here  that  the
Westinghouse  system can be arranged
so that no conversation can take place
between stations except with the per-
mission of the dispatcher.  Having ob-
tained  this permission, the dispatcher
hangs up and the distant station and
sub-station are allowed to communicate
without further interference.

We will now enter the room in which
the remainder of the apparatus is placed.
On the one side we see a necat switch-
board panel upon which are mounted
two glass vacuum tubes, very similar
to those used in Dbroadcasting stations.
Adjacent to this panel is another panel
also mounting two similar looking tubes,
known as rectifier tubes. (See Figure
1). In another part of the room is the
receiving apparatus entirely enclosed in
metal boxes and sealed so as to prevent
any adjustment except by authorized
parties.

The load dispatcher now favors us
with a demonstration and through the
open door we see him lift the telephone
receiver from the switch hook. Tmme-
diately a slight hum is heard and all
of the tubes glow brightly. We are
told that the rectifier tubes take ordinary
alternating current such as is used for
lighting and power purposes and rectify

POPULAR
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it to make it suitable for use on the tubes
on the right hand panel.  (Ifigure 1.)
Of the two tubes to the right, one is
kinown as the oscillating tube and the
other as the modulating tube. The os-
cillator  supplies  the necessary power
for transmittting and the modulator
tube modulates or moulds the current
into the form of the voice when the
dispatcher speaks into the telephone desl
set.  There are a number of instru-
ments dotted around on the equipment
and our attention is directed in particu-
lar to one, the needle of whicli shows
severe disturbances whenever one speaks
mto the telephone.  The whole equip-
ment seems to work quietly and  per-
forms without fuss or flurry. The dis-
patcher hangs up his receiver and the
brightness of the tubes gradually dimin-
ishes until they are completely “out.”

Upon being invited, we are allowed
to talk over the carrier-current telé-
phone to a distant sub-station some 50
miles away. \We f{follow instructions
and lift the receiver from the switch
hook, dial three different numbers an.i
almost immediately we talk to the op-
erator.  Speech is' remarkably clear and
one would never know but what he was
talking over a wire telephone. There
is scarcely any perceptible hum and
much less frying noise than over the
regular wire telephone lines.

On discussing the carrier-current sys-
tem with the dispatcher, we are advised
of certain almost unbelievable facts. We
are told that the current that is used
to carry the voice variations over the
transmission lines does not flow in one
direction continuously, as water flows
through a pipe, but that it reverses hun-
dreds of thousands of times in a second.
This is an almost unconceivable rate hut
this kind of current is necessary to ob-
tain clear transmission. This high-fre-
quency current is generated by the os-
cillating tube of the transmitter, the
tube being connected in an Armstrong
oscillating circuit familiar to all radio

fans, .and the oscillating currents are
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RADIO ANTENNAS INSTALLED ON POWER
TRANSMISSION TOWERS
Here are shown how the transmitting antenna A, and its lead-in C, and the recciv-
ing antenna B, with its lead-in D, are suspended by insulators from the steel fraue-
work of the tower, and directly underneath the power lines. This close proximity of
the power lines enables the radio waves to “jump the gap” to and from the
potwer lines without any danger of the high-tension current leaking across in the
same manner.
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sent along a wire suspended near 1o the
transmission hine. ‘T'he modulator tube
moulds or controls this rapidly revers-
ing current and changes its magnitude
as one speaks into the transmitter.

The current is transfevred from the
clevated wire to the transmission line
and flows along it in much the same

way as does the regular power currem.,
All ol the receivers are likewise
nected toelevated antennas suspended
near  the line and they
are tuned to the dispatcher’s transmitter.
These antennas are simply single con-
ductors about 500 feet long and are
coupled by heing strung on insulators
on the transmission towers as close to
the transmission conductors as safety
will permit. The current from
receivers, thenee to the ground and-back
to the transmitter.

It has Deen the aim of the Westing-
house  company  to make its carrier-
current telephone system at least as flex-
ible a~ a wire-line telephone and  the
system is consequently, duplex; that is,
conversation may be carried on in both
directions and simultancously. This is ac-
complished by using two carrier fre-
quencies, one for transmission and an-
other, differing enough from the first
to cause no interference. for receiving.
Thus, two stations talking, .\ and B,
would work as follows: A might trans-
mit on 7500 meters and  receive on
5000, and B would then transmit on
5.000 meters and reccive on 7.500. By
the use of these two different frequen-
cies, A and B ocan hoth talk and listen

COM-

transmission

passes
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without interierence, and, without op-
erating switches, or other apparatus, can
carry on this conversation in the same
manner as over an ordinary telephone
line.

You may wonder how the dispatcher
can call one operator and not another
when he has only one line, so to speak,
to all of his stations.  The little dial
on the base of the telephone desk stand
15 arranged to make a definite number
of contacts, depending upon how  far
it is pulled around.  These contacts send
electrical impulses out over the trans-
mission line.  These impulses are re-
ceived by all receiving stations and are
led down to a little device, which is
almost human in its action and which is
called a selector.  Each sclector is ad-
justed for a different combination of
impulses.  We will suppose for a mo-
ment *hat the station which the dis-
patcher desires is adjusted for the num-
ber 949, The dispatcher pulls down
the dial first to the number 9, and then
to the number 4, and then again 10
the number 9. The impulses are re-
ceived Dy all receivers and all selectors
connected to the line, but only the se-
lector that i1s adjusted to operate at 949
rings its bell. The operating action of
the systemi is akin to the combination of
a lock.  Only .one type of key will
open a good lock although many differ-
ent keys may be inserted into the key-
hole. 1f the operator desires to call
sone other station, he simply hangs up
his receiver for an instant, then re-
moves it and calls the station desired.

How to Build the Super-Heterodyne Receiver
INCthe next mumber of Porurar Rabvio—the first issue of the cnlarged
magasine—zll be published another of the famous “Hozwo to Build”
series of articles. The Technical Editor, Laurence M. Cockaday, R.E.,
has been experimenting for months with apparatus which hé has built
for the cxpress purpose of insuring not only the highest possible efficiency
of the set itself, but also the technical accuracy of the article down to

the minutest detail.

Out October 15th,
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PRACTICAL HINTS FOR
Coil
Calculation

To operate your radio set efhi-

ciently, you require a coil of cor-

rect design. "Uhis series of articles

15 based upon new and practical

laboratory experiments, conducted

for the special benefit of amateurs,
by—

SIK OLIVER 1.ODGE, F.R.S., D.Se..
LD

’l‘ P fiest ddea of  self-induction
originated with Faraday, long ago.
It he was quite vague about it, and
called it “the electrotonic state of a con-
ductor.™ It puzzled him a gooad deal.
and he treated it almost as if it werce
some chemical property of the metal,
acquired under electrical influence.  He
named it “electrotonic state” in Novem-
her, 1831, during his great discoveries in
clectromagnetic induction gencrally.

The irdea hecame rather more definite
in the hands of Sir William Thomson
(Lord Kelviny, who in 1833 gave the
mathematical theory of clectrical oscil-
latton. Tle perceived a sort of analogy
between [araday's electrotonic state and
electrostatic capacity—only he perceived
it was kinetic instead of static—and he
thercfore called it “the electrodynamic
capacity  of a discharger.” In  other
words, he found that it was a constant
belonging to all the wire circuit through
which a Levden jar discharged.  Thus
in an oscillating circuit there were the
two things, hoth essential to oscillation ;

First. the electrostatic capacity of the
charged areas:

Second, the clectrodynamic capacity
of the connecting wire or discharging
rod,  Resistance came in subordinately.
as a damper of oscillation, in a com-

Radio ¢ nrpndllun of Awcriea
THE WORLD'S LARGEST OUTDOOR
INDUCTANCE
A detatl of the enormous nudti-tuned antenna
of the transatlantic radio station at Rocky
Point, Long Asland.  Compare this  giant
a/v/nualuc to the heliv ordinarily used by ama-
tewrs, 8 inches in diameter and 12 inches long.

paratively simple way which he thor-
oughly understood.

Then, later on, it was realized that
Just as two wires lving alongside of each
other had a mmtual coethctent of induc-
tion, o that the one induced currents in
the other (as discovered by Faradav)
cach being susceptible to the rate of
variation of the current in the other—so
it might he said that every longitudinal
part of a single wire reacted on the
other parts of the same wire, or, in
other words, that the wire was itself

.
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cuscepiible to the rate of variation of
the current in itself. Hence it was pos-
<ible to speak of not only the mutual
mduction of two parallel conductors, but
of the self-induction of one.  And so
Maxwell introduced the term “self-in-
duction,” and made it quite definite and
calculable,  l.ater, Heaviside styled it
inductance, to correspond  with resist-
ance,

There are two ways of calculating this
quantity, now commonly denoted by the
etter .. One is to reckon the number
of magnetic lines of force which effect-
ively surround a wire carrying a current
—the momentum, so to speak, of its
magnetic ficld—and to call that momen-
where I is the strength of
The other is to treat the wire

wm L]
current.
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1t is interesting to note that if we build a coil
of certain dunensions A, it will have a cer-
tain inductance. 1f we double all its dimen-
stons, including the diameter of the wire (as
in coil B), the inductance will increase very
slowly in proportion to the added size. If,
howewer, we keep the wire the same size as in
the first coil and at the same time double all
the other dimensions of the coil, as in C, we
will find that the coil has inductance 32 times
greater than coil A.

asz 1f stranded, and’ to reckon the mutual
induction of the strands on each other.
This can be done by taking it as equal
to the mutual induction of two parallel
wires at what i3 called the “geometric
miean distance apart”: that is to say, at
a distance determined by the shape and
size of the cross section of the single
wire—a distance which can be reckoned
as the average distance of the points in
such a section from each other. It is
all worked out in Maxwell's great
treatise, published in 1873; and he gives
an expression for this geometric mean
distance for different shapes of section.
It 1s important, because it applies, not
only to a single wire, hut to the cross
section of the wound channel in a coil.
That cross section may be square, or
oblong, or round—as when the coil is
shaped like a curtain ring.

In practice the section is usually ob-
long or square. It may be oblong
broadways, as when one or a few layers
are wound cylindrically on a tube; or
oblong depthicays, as when short layers
are wound so as to be piled on top of
each other, making a sort of disc.

For a coil with one narrow dimension
(that is to say, for a winding whose sec-
tion is a thin oblong, whether the coil is
wound horizontally or vertically) the
geometric mean distance asunder of its
parts is 223, or say a quarter, of its
larger sectional breadth.

FFor a square section, the value is .45
times the length of one of the sides, that
is, about half the side of the square.

FFor a circular section it is .78 or say
three quarters of the radius.

For an oblong section in general, the
accurate expression is decidedly compli-
cated, involving logarithms and tan-
gents, but it may be taken as approxi-
mately a quarter of the width and
depth of the section added together;

b+d BRI

———, which is very
. v (20)° .
nearly right. The complete formulas
will be found in Maxwell, or quoted

in Professor Fleming’s comprehensive

more accurately,
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Elliott & Fry, London
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THE SCIENTIST WHO EVOLVED THE THEORY OF
ELECTRIC OSCILLATION
Sir William Thomson (Lord Kelvin), first perceived that there twas both kinetic
and static energy in oscillatory electrical discharges.  His development of this
theory was based upon a thorough understanding of the theory of induction.

treatise and I need not attend further
to it now, because I want to concen-
trate on the most compact section—either
a circle or a square. For it is this com-
pactness which gives the maximum self-
induction.

That, however, is not all that is neces-
sary to be known, by any means. That
only determines the shape of the chan-
nel in which the wire is wound. We

-must know the average size of the chan-

nel in relation to the circle of wire so
formed, that is to say, we must know
the external and internal diameters of

the coil in terms of its sectional dimen-
sions.  Maxwell calculates that too,
though he says it was first worked out
by the mighty mathematician Gauss, in
1867 ; though under what circumstances
and for what reason Gauss can have
calculated it, 1 do not know. It will
be instructive to some of my readers if
T indicate the manner of calculation,
though those who like may skip the alge-
bra, which I will defer for the immediate
present. Anyhow, the result is clear and
definite and simple enough. The width
and depth of the channel’s cross section
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HE GAVE THE WORLD THE MATHEMATICAL FORMULAS
FOR EXPRESSING INDUCTANCE
CNelf-induction” is tiee term that James Clerk Maxwell gave to the phenomenon

Soat wee nowe cadll omerely induction.

He was also the first man to ecstablish the

recory of light as an electromagnetic phenomenon,

must be approximately three-fourteenths
o the external diameter of the coil. or
three eighths of the internal diameter,
the external diameter being &4 or 134
times  the internal. That  determines
completely the shape of the besxt coil,
whatever its size mayv be. Every coil
that we now proceed to speak of is to
be of this shape, they will differ only
in size, one will he like another magni-
fied.  But the wire which is wound on
the coils will not he magnified. If it
were, the number of turns would remain
the same, and the inductance would in-
crease very slowly in proportion to the
additional size. It would, in fact, in
that case simply increase with the linear
dimensions, or, what amounts to the

same thing, it would be proportional to
the length of wire used.

But if the wire is maintained at a
constant thickness, no matter what the
size of bobbin on whch it is wound, the
inductance increases vastly as the dimen-
sions increase. It increases not only be-
cause of the greater length of each turn
of wire, but also in proportion to the
square of the number of turns. If the
linear dimensions are dqubled, the num-
ber of turns are quadrupled, and there-
fore the length of wire is quadrupled.
The inductance depends on the square of
the number of turns, and therefore is
quadrupled twice over, making it 16-fold,
and the linear dimensions being doubled
makes it altogether 32-fold. That is to
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say, increasing the size of the coil, for
a ‘given thickness of wire, increases the
inductance as the fifth power of the
size. In other words, doubling all the
linear dimensions multiplies the induct-
arice by 32.

The formula connecting the three
things—outside diameter of coil (D),
thickness of covered wire (T), and
maximum inductance (L )—is as {fol-
lows:

% = 6661

Here the D, T, and L must all be
expressed in the same units, no matter
what those units are; and for con-
venience L should therefore, in such
cases, always be expressed as a length,
not in such units as henries or fractions
thereof, though these are useful for
other purposes.

So also it is best, for radio apparatus,
to express capacity as a length, and not
in farads or microfarads or micromicro-
farads. It is much better to express it
in meters, because one usually wants to
employ it to calculate the wavelength.
The wavelength is 2 = times the geo-
metric mean of the inductance-length

and the capacity-length, that is, about
6 times the square root of their product.
Thus, suppose L is 10 kilometers, and C
is 1 meter, the wavelength would he 600
meters. If L' is 1 kilometer, and C is
10 meters, the wavelength is the same.
If L is 16 millihenries, or 16 X 10°
centimeters, and C is 100 centimeters,
the wavelength will be 240,000 centi-
meters, or about 215 kilometers.

By thus working in length units, the
calculation is quite simple, and can he
done ,in one's head; and slips of ex-
tensive magnitude can be avoided, De-
cause there is a common-sense feeling
about the size of the quantities dealt
with, all the time, which prevents their
being accidentally taken hundreds "or
thousands of times too B'ig or too small,
as may easily happen when hastily deal-
ing with meaningless units of quite un-
suitable size. To measure things in
farads and henries when we want the
dimensions of a coil in inches, or a
wavelength in meters, is not practically
convenient.*

*Sir Oliver Lodge's article in PopurLar Rapio—'\
Plea for Easy Specification,” September, 1923,

Harris & Ewing

RADIO AS AN EMPLOYMENT MEDIUM

To bring the man without a job to the job that is waiting for him—somewhere—

has been one of our important economic problems. The Secretary of Labor, James

J. Davis, is using radio for broadcasting practical information concerning just what
kind of labor is needed in different localities.
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From a photograph made for PoruLar Rapto

“From Ether This Life Comes, and to it This Life Returns”

So states Dr. Emil Wiechert, Professor of Geophysics and head of the Geophysical

Iustitute of the University of Gottingers, Germany. In addition to his work

electrical theory he has made a special study of the mathematical theory of the

transmission of earthquake waves inside of the earth. In this picture he is shown
adjusting a seismometer that magnifics 100,000 times,
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Are Men Made of Ether?

A -remarkable conception of the basic unity of life, matter

and electromagnetic waves,

as developed from the ether

hypothesis by—

EMIL WIECHERT, Ph.D.

E see in-the world an abundance

of apparently autonomous bodies.
Physics, however, teaches that this au-
tonomy is an illusion, that it is a mis-
conception that is brought about by the
imperfections of our senses. As a mat-
ter of fact, everything in the world is
interrelated. It is remarkable, and may
well incline us to humility, to realize
that our human senses show us abso-
lutely nothing of the connecting forces—
of the force of gravity, of the electrical
and magnetic forces, and of the forces
which bring about the agglomeratlon of
the atoms into solid bodies.

Physics first had to seek out these
forces, but even then it succeeded only
in making us acquainted with a few
superficial aspects of the processes that
are involved. The most important con-
Cept%ﬁ?. which resulted was that there
is everywhere present, eluding percep-
tion by our senses, a basic substance that
is , known in Germany as Weltunter-
grund, or in the parlance of physics,
the ether, which secures the connections
between molecularly-material bodies.

Strangely enough, it was Einstein's
theory of relativity, seeking to deprive
the “cosmic basis or Weltuntergrund of
its “corporeity, that led to the con-
clusion that the apparently tremendous
efféct of the force of gravity which
shacl\]es, the planets to the sun and our-
selves ™o the earth is engendered by
even extremely small differences in the
condition of the basic substance, ether.

To understand this, let it be noted that
the velocity of light is a measure of this
condition. Gravitation on the earth re-
sults because here the velocity of light
increases from 1 to 2 X 10 —16 of its

amount with one meter of elevation.

On the other hand, molecular matter
exerts but an extremely trivial influence
upon the condition of the basic struc-
ture, ether; even the great mass-aggre-
gation of the sun is unable to alter the
velocity of light at its surface more thana
1/500,000th part from the velocity ob-
taining at great distances.

Thus the ether appears to have pre-
dominance over molecular matter.

This impression, much as it does con-
tradict naive  observation, becomes
stronger as the physical detalls are more
fully considered. One is accustomed to
regard inertia and opacity as ‘those attri-
butes which really give matter its corpo-
reity. But electro-dynamics instructs us
to look for the cause of inertia in the
hasic substance ether, with which mat-
ter is held together.

The discovery of radio activity has
furnished the means for the establish-
ment of the fact that matter is not at all
opaque. At sufficiently high velocities
an atom is able to force its passage be-
tween many thousands of other atoms.
Hence the modern physicist is not
amazed by the observation that matter
travels through the ether without forc-
ing the latter to partake of its motion.
In this, too, the insignificance of the
influence of matter is made manifest.
A further indication of this insignifi-
cance is furnished by the observation
that, according to the findings of as-
tronomy and geophysics, even such
great masses of matter as are supplied
by the sun and the earth are unable per-
ceptibly to influence the reciprocation,
called gravitation, betwéen two particles,
one located in the. interior of the earth

283 °
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At This Remote Camp in the Antipodes the
Einstein Theory Was Confirmed

fu this crude laboratory at Wallal, an isolated oasis on the worthern coast of

Australia, the astronomical cxpedition from the University of California took the

celebrated photographs of the cclipse of the sun on September 21, 1922, One of

them is shown on the page facing. According to meuasurements smade by Dr. W, W.

Campbell, the newly clected presideat of the wniversity, these photographs are in
exact accord with the predictions of the Einstein theory.

www americanradiohistorv com



www.americanradiohistory.com

POPULAR RADIO

How the Sun Looks During the Moment
of Total Eclipse

I'his photoyraph of the fringe of light or corona scen around the

sun during a total

eclipse is one of those taken at Wallal through the great forty-foot telescope shown
on the opposite page. The gigantic fiery streamers of the corona, extending often
more than half a million wiles above The sun's surface, are visible only for the
fewo minutes each century when the sun is in cclipse. While this issue of Porurar
RADIWO is $n press scienfists are gathering in California to study the cclipse of
September 10, 1922 mainly in an atiempt to solve the wmysteries of the corona.
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and the other in the interior of the sun.

Add to this mass of fact what the
formula of equality of apparent motion
(of light) places before our eyes, and
we encounter the most stupendous and
surprising thing in the whole realm of
phenomena. We learn that matter 1s
constrained not to leave the field of
“less-than-light-velocity” prescribed by
the ether; that its shapes flatten and the
processes within it become more and
more inert the nearer its velocity ap-
proaches the limits set by the velocity of
light in the ether.

Thus molecular mattey, with its cn-
tire physical being, appears subjected to
the domination of the ether, while on its
own part molecular matter must content
itself with a most insignificant influcnce.
The ether appears as the carrier of all
the forces of the universe and as that
which gives the latter its corporeity.

Nevertheless, when our organs of
sense make us conscious of molecular
matter only and not the ether, the ex-
planation lies no doubt in this, that we
consist of molecular matter ourselves,
and our organs of sense are conse-
quently built for the observation of mat-
ter only. .

In view of the intimate relations ex-
isting between matter and the ether, it
seems unnatural to picture them as
strangers to each other. Rather it
should be assumed that in their very
nature they belong together. Authori-
tative physicists have repeatedly asserted
that the atoms of molecular matter mark
spots of distinguished condition in the
ether.

A gauge for the activity of matter is
given us in physics by the concept of
“energy.” Electro-dynamics shows plain-
ly how this energy participates in the
aggregation of matter in the ether.
Hence, if we regard the atoms of matter
as creations in the ether, we will have
to ascribe to the ether an energy-content.
And because the ether retains <cithin
matter all the characteristics which it
displays eithout, it must be assumed

_ connected
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that the energy which we find in matter
—in the electrons, for instance—and
which  represents specially  organized
ether-energy, iz of equal rank with the
energy inherent in the ether gener-
ally.

Within matter we note a constant ex-
change of energy  between  particles:
why should not a similar exchange also
be taking place between matter and the
ether? It appears to me that two indi-
cations of this are discernible:

FFirst, in the behavior of radio-active
bodies.  The physical cause of the
gradual bursting of the atoms of such
bodies is unknown to us; all the physical
agencies with which we are acquainted
have proved impotent to explain this.
It appears to me quite possible that a
purely accidental exchange of energy
with the ether may effect the destruc-
tion of the atoms.

A second indication of this I Dbelieve
is recognizable in the interior heat of
the celestial bodies. The known sources
of heat hardly suffice to account for a
period of twenty million years cf such
heat as the sun sends out at present,
yet the history of our earth forces the
conclusion that the sun has existed much
longer than that. It appears to me
highly probable that here we have to do
with a transference of ether-energy to
matter.

Such a view ascribes to the ether the
role of a general reservoir of all physical
life. From it this life comes, and to it
it returns. Let us now think of our own
bodies, which, so far as the testimony
of our senses goes, are molecularly con-
structed. The atoms of matter form our
organs of sense and even our brain (the
organ to which is attributed our ability
to think). But our consciousness is not
divided into atoms by any means.
We see connected pictures, we form
series of impressions and
thoughts. \What supplies here the con-
nection between the atoms? Evidently
we must, here, as in the case of physical
forces, credit the ether with the role of
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mediator. Hence for our mental life,
too, does the basic substance, ether, fur-
nish the foundation. \When thus we
connect our spirit with the ether, we
are doing nothing more remarkable
than when we associate our lives with
matier, which to our senses appears to

RADIO 287

materialism which would accord recog-
nition to only those things in the world
which our senses show us. Beyond the
world which we see there lies another
world whose influence we can feel, hut
for the recognition of which we are most
imper fectly equipped. Nan is not “4’l-

he dead. seeinng” and will never become “all-
We must free ourselves from that knowing.”
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Star Literary Agency, Berlin

A REMARKABLE ANTENNA
This duplex transmitting and receiving station, situated at Ronnehafen on the

Davdash island of Awmagar, is one of the fet

v European stations that is capable of

holding simultaneous two-way conversation.
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From a photograph made for Port'Lar Rapio

THE COMPLETED AMPLIFIER
Here is the bustrument (on the right) as it appears wohen connected to the tuner
(on the lefty, It is equipped with jacks so that the detector or one oF tiwo Stages
of amplification may be used at will,

HOW TO

MAKE

A TWO-STAGE

AuDIO FREQUENCY AMPLIFIER

This instrument mayv be added to any set to strengthen
the received signals so that they will operate a loud-
speaker. The amplifier is simple to construct and efhi-
cient vet should cost no more than $15.00 for materials

BY LAURLENCIE M.

N the design of an amplifier for use
with a detector and tuning unit, to

strengthen the currents which actuate
the telephone receivers, there should
e four main objects aimed at. These
are:

A—DMNaximum amplification with a
specified number of tubes,

B—DMinimum noticeable distortion of
signal currents.

C—Amplifier should work well on all
tyvpes of tubes.

COCRKANDAY,

R.E.

D—Simplicity in construction and op-
eration,

Due to the fact that music and voice
signals have such a wide range of fre-
quencies, it is important that the trans-
formers have a wide range also. Thix
means that the amplifier should have a
flat curve of response and that the
curve should he as high in amplitude as
possible.  (The curve under considera-
tion refers to “audibility amplification”
plotted against “frequency.”)

Here we see that the amplifier must

TRS
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have A, at all frequencies within the
audible range and so insure B: if the
amplifier possessed A, at one particular
frequency or band of frequencies, this
frequency would Dbe brought out and
amplified more than the others and dis-
tortion would surely follow. e

In the amplifier described, all these
points have been incorporated by Mr.
A. J. Haynes the designer; the radio
fan should be able to make a first-class
amplifier from these directions, with
little trouble. } .

The amplifier was designed especially
to go with the single-tube Haynes cir-
cuit receiver described in the September
issue of Popurar Rapro, which it
matches in size and general design, as
is shown in the photograph on this page.
In this picture the cabinet at the left
contains the tuning and detector unit
and the cabinet at the right contains the
amplifier unit.

The amplifier may be used, however,
with any type of detector and with any
tuning circuit that you have on hand.
It will operate on the same “A” and
“B” batteries that you wuse on your
present tuning and vacuum-tube detector
unit. For loudest results, however, an
additional 45-volt “B" battery should
be used on the amplifier.

The electrical circuit diagram is shown
in Figure 1.

289

The Parts Used in Building the Set

In all the diagrams in this article each part
bears a designating letter. In this way the
prospective builder of a receiver may easily
determine how to mount the instruments in
the correct places and connect them properly
in the electrical circuit. The same designating
letters are used in the text and the list of part.

below.
QIM'act instruments used in the set from

which these specifications were made up;
however, there are many other reliable makes
of Instruments which may be used in the sct
with equally good results.

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

A—Ford-Mica amplifying transformers:
B—Fada panel mounting tube socket;
C—Dubilier mica fixed condenser, .002 mfd.:
D—TFederal jacks, two double circuit and
one single circuit; :
E—Fada rheostats, 6 olhms;
F—Haynes-Griffin binding posts;
G—composition panel;
H-—cabinet;
connecting wire ;
varnished cambric tubing (spaghetti):
connecting tabs.

How to Construct the mplifier

After procuring all the instruments for
building the receiver, the amateur should set
about preparing the panel G (shown in Fig-
ures 2, 3, 4, and 5).

First of all, the panel should he cut to the
correct size (7 by 10 inches); then the edges
should be squared up smoothly with a file.
The center for boring the holes (which are
necessary for mounting the instruments)
should be laid out on the panel as shown in
Figure 4.

The holes outlined here with a double circle
should be countersunk so that the flat-head ma-

The list of parts lere given includes the

& A, Az
& o, D2
oy ——t —r— |
mwayr < (;u —]
2 £
+ o 3
B

+

[

[

o XNo—0

THE CIRCUIT-DIAGRAM
Ficuge 1: This gives the exact clectrical connections for the apparatus used in the
amplifier. The parts are designated by letters which correspond to those used
in the text and in the other diagrams and illustrations.
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b,
gt g 2

Iiguwe 20 This picture shozos the interior arrangement of the apparatus, together
with the general locations for the sackets, rheostats, transformiers, jacks, con~
denser and the binding posts.

© © @ @ @? @?

©
©
©
©

AN i
. - — - i
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=% 9
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FIGURE 3: A constructional drawing of the amplifier, showing the layout from above.
Notice that the transforuiers are mownted at right angles to each other.
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HOW TO DRILL AND CUT THE PANEL
Fiovre 4: This diagram gives the correct locations for the holes for the instru-
ments and the binding posts. The holes outlined here with a double circle should
be countersunk; the rest of the loles are straight drill holes.

chine screws used for fastening the instru-
ments will be flush with the panel. All the rest
of the loles in this panel are straight drill
holes. Sizes for the diameter of these holes
have not been given, but the builder will readily
decide what size hole is necessary by measur-
ing the size of the screws and shafts of in-
strimments that have to go through the holes.

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

Next the two transformers A, should be
mounted as shown in Figures 2, 3 and §, so
that the letters beside the connection posts cor-
respond to thosc of the photograph m Figure
2. The transformers are fastened to the panel
G, by two screws to each transformer. The
screws are inserted through the holes in the
panel and through the brackets on the bottom
of the transformers and fastened with hexa-
gon nuts,

Three telephone jacks are used, which altow

the phones or loudspeaker to be plugged in
on either the detector, first or second stage
of amplification as desired.

It will be noted that two of the jacks. DI
and D2, are double circuit: that is, with four
spring leaves and conuection points. while the
third,” D3, is a single circuit jack with only
two connections on it. The latter is for use in
the last stage of the amplifier, while the
former are used for the detector and first step.

These should be fastened to the panel G, in
their respective positions as shown in Figures
2 and 5. It will be noticed that they are
mounted sidewise instead of in the regular up
and down position. This is necessary so that
they will not interfere with the cabinet. )

Now mount the two rheostats E. using two
screws to cach rheostat, as shown in Figures
3 and 5, and adjust the spring levers with the
correct tension so that they run smoothly.

Then fasten the two tube sockets B, to the
panetl with flat-head screws as indicated in
Figures 2, 3 and 5, and the construction work
on the set will be complete.

The condenser C, is supported hy the wir-
ing and may be left untit that job is in process.

How to Vire the Amplifier
The constructional design of this piece of
apparatus is such that the circuit wirtng may
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THE WORKING DRAWING OF THE
SIDE ELEVATION
e 5: The jacks are mounted on the loreer
part of the panel woith the tico fransformers
taking up the center section. 1he binding fosts
wc arranged o a cortical lne at the left edge
of the panel,

RADIO)

be made as short as possible.  This will he
cvident from an inspection oi the photograph
m Figure 2.

With the wiring diagram in Figure 1 hefore
vou, start wiring up the primary circuit of the
lirst transformer, including the two top input
binding posts, the condenser C, the terninals
of the jack DI, and the two terminals of the
transformer which are marked “B” and “P.”

Then  wire the filament  circuit of  the
two tubes, inclwding the rheostats, the two
terminals of the sockets marked “F,” the term-
inals of the transformers marked 1. and the
two lower binding posts, the lowest of which
is the negative “A" battery connection and the
other is the positive A"

The third binding post from the bottom is
for the negative “B” and it should be con-
nected to the same wire as the second bind-
ing post from the bottom, the positive A’

Now comnect the post G on the first trans-
former to the grid terminal of the first tube.

Then, conmect up the third binding  post
rrom the top, the positive "B battery post,
with the jacks D2 and D3, and wire the plate
cireuit of the first tube which includes the
terminals on the jack D2 and the terminals on
the second transformer “BY and “P.”

Finish up by connecting the terminal “G”
on the last transformer to the grid terminal
of the last tube, and by connecting the plate
terminal of the last tube 1o the jack D3, as
shown.

Operating Data

The operation of this amplifier is extremely
simple. It is connected to the receiver merely
by bridging the binding posts straight across
from the tuner and detector panel to the ampli-
fier with the exception of the two “B” battery
posts. When the same “A” and “B” batteries
are used for bhoth sets, as is alimost invariably

T— S S |

PANEL

7%/0% g :

7% |

- |- 2% ;| .

' . . :
l~ 1044 7%
- /”" ! » 7%

THE DIMENSIONS OF THE CABINET
This may be made by the builder himsclf, or the plan may be turned over to a
cabinet maker,  The woodwork may be done in any kind of hardwood that con-
forms to the owmer's taste.
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done, the “B” negative post of the amplifier
is left disconnected altogether. The 45-volt
“B” battery should be added to the 22Jz-volt
“B” battery already in use for the detector,
the negative post of the 45-volt battery being
connected to the positive 22V5-volt post of the
smaller battery and the positive 45-volt post
on the large battery is connected directly to the
“B” positive post on the amplifier panel. The
original connections from the 22J-volt “B”
battery to the detector being left exactly as
previously connected.

This arrangement allows the small battery
to be used with the detector while the full
voltage of both batteries, 67%% volts, is applied
to the amplifier tubes.

To put the amplifier into operation place the
telephone piug into the first, second or third
jack, depending on whether you wish to listen
in on the detector alone, the first or the second
stage of amplification, and turn up the rheo-
stats to the proper value.

The tubes should be burned as low as pos-
sible without impairing the signal strength or
quality. Turning on the rheostats beyond this
maximum point will only shorten the life of
the tube.

If the receiver is tuned to a signal, the am-
plifier should immediately begin to work and
produce a strong signal that will operate a
loudspeaker successfully on the second stage.

Ten Good Rules

———

b ey

——

BRI A0 o S v el T B e

for Broadcast Listeners £
"0 ° o . . Il
1. Don't try to hear DX till cold weather. Be satisfied to enjoy )
the ncarer stations most of the time.
2. Don't be disappointed if an occasional storm interferes with your
autumn radio evening. There are many tine concerts coming. You can't
expect to find a pearl in every oyster nor to receive a record-breaking
coticert every night.
3. If you waut louder signals, use a longer antenna, more tubes, higher
plate voltage, more sensitive loudspeakers, and more careful tickler and
receiver adjustment,
4. A pleasant signal filling a moderate sized room should be enough .

to give satisfaction. It is not worth while producing signals which deafen
the neighbors. It is wasteful to insist on tremendous signals which are
generally less pleasant than moderate signals.

5. If your local station coines in too loudly and drowns others out,
a smaller antenna will help in tuning him out, with a smaller condenscr
connected between antenna and ground. And if all measures to get rid of
the local station fail, why not enjoy his concerts? He is working hard for
you and it is nobody's fault that you are so close to him that you are
bound to hear him. Broadcast stations have to be closer to some people

than to others.

6. For the new longer waves above 450 meters, use a condenser con-
nected between the antenna and ground terminals of your set.

7. A little patience in learning to handle your receiver yields rich re-

turns in satisfaction from fine signals.

Remember that “Rome wasn't built

in a day” and keep on getting more and more familiar with your set and

how it works. .

8. Tt is a good idea to read PopuLar Rapto and the radio colunm of a
newspaper or two. [t helps you to know how your set works and keeps
you up-to-date in radio. Information of this sort is an aid in getting the

concerts loud and clear.

T s L T B T PRTT T o

9. Ask youf radio dealer for advice: he can probably tell you what i
vou want to know and will be glad to do so. The nmnuchturer of vour i
set is also willing to help you get the desired results from its use, i

10. Do not throw away the direction sheets or booklet that came with
vour set and with the tubes. Read all such material carefully now and
then. If you have lost the direction sheets, write to the dealer or manu-
facturer for another, The direction sheets must answer most of the
questions which have been puzzling you and preventing you from getting !
the best out of your set.
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WIY DOUGLAS FAIRBANKS SMILES

“The public doesn’t care a whoop who plays the parts; it is interested only in the

story,” claimed

one astute producer thivteen years ago—when the public’s early

biterest in the movies wwas where the interest is in broadcasting today.

Who Will Be the
Mary Pickfords of Radio?

Will the new art of radio create its own stars who
will shine in the new world of the ether that is rapidly
being opened?

By WILLIAM G. SHEPHERD

PROMINENT editor, thirteen

vears ago, was coaxed to go into a
movie theater to see the crude film of
the day. No one thought it was crude
then, of course. The photography was
spotted and bad. the acting was poor,
and no one in these days would sit five
minutes before such a picture. But the
editor, like the rest of us, did not know

any better—and he became a movie fan.
One day this editor called me into his
office.
“Who are all these actors and actresses
whose pictures appear in the cinemato-
graph films?” he dsked me.

“I don’t know,” I said. “I’ve never

. seen their names printed.”

“Well,” said the editor, deliberatelv—

.

294
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and remember, please, that this was only
thirteen years ago—“l want you to go
out and get me photographs and little
life stories of about two dozen cinemato-
graph actors. 1 think the public will he
interested in the personalities of the ac-
tors who appear on the films.”

So I started out. 1 went to the office
of a man who then headed a frm that
has since become one of the greatest n
the moving picture world. T told him
that my editor wanted to run a photo-
graph and a little life-story sketch of
every onc of the men, women and chil-

Westinghouse

A BIG STAR ON THE CONCERT PLATFORM IS NOT
ALWAYS SUCCESSFUL IN BROADCASTING

Sovyie voices do not broadcast—they literally cannot be trarismitted successfully by

the microphone. Madame Luclla Melius, the

295

dren who then appeared in his flms.

“These stories will interest our read-
ers,” I explained, “and they will adver-
tise your players.”

“Advertise blankety-blank blank,” he
velled, that afternoon thirteen years ago.
“We don’t want our plavers advertised.”

“Why not?” I insisted. “There’ll be
no cost or trouble for you. [I'll send a
staff photographer to the actors and ac-
tresses and I’ll get their stories mvself.
It won’t bother you in the least and it
will be telling the public something about
the people who are playing in your films.”

1)
1l
it

grand opera singer, is fortunate in that

she charms the invisible radio andience just as mach as these who actually hear
her in a coitcert or in an opera.
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THE ARTIST IN THE WORLD OF RADIO MUST DEPEND
UPON HIS MUSIC ALONE

When Gues fhanter,
caiiitol resort to nmun.‘r:.vms. stage
Socies for Uputting oter” his recital,

the popular blind pianist,
tricks.,
Il ot these wery limitations tend to raise

plays to his invisible audicnce, he
settings or other conventional acces-

the art of the broadeaster to a high level?

“The public doesn't give a whoop who
plays in my films. It doesn't care for
anything but the ~tory and the film. The
actors are only actors to them and noth-
g more,”

I didnt know whether he was right
or wrong: the movie game was too new
for an outsider or even an insider to
Judge.”

That man got really mad before 1 got
through with him.  (Today, as | say, he
is one of the biggest men in the business
and, of course, has spent millions of
dollars in advertising.) Finally 1 pinned
him down to his actual objection to pub-
licity for his players.

“Look here. young fellow.” he said,
“here’s the truth about it. Every film
maker in the business is looking for all
the good actors and actresses he can find.

“Do vou suppose after I've found an
actor or an actress that evervbody likes
that I'm going to put a picture in the
paper and advertise my find to all the

other moving picture men? Why, we'd
get to trying to outbid each other for
the stars, and the first thing we knew
the moving plcture business would go up
in smoke. No, sir, I'm going to keep all
my stars a secret just as long as I can
and I don’t want their pictures or write-
ups about them in the newspapers.”
Gentle radio fan, can you beat that?
But my editor had sent me out on a
job and I had to produce something,
That evening I was telling my trqubles
1o a man named Hullette, an old star
newspaperman on Park Row New York.
“Why, 1 thmk I can help you out on
that stunt;” he sald “My daughter
Gladys, is in a moving picture that is
heing staged in an old barn over on Long
Island. She’s only twelve years old, but
she’s taking a prominent child’s part. I’ll
ask her tonight if she can’t get you the
names and addresses of the people she’s
playing with. That’ll be a bargain, if
you will put Gladys’ picture in the paper
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with a little write-up like the rest.”

“It’s done,” I replied.

Gladys Hullette is a famous movie
star these days, but perhaps she’ll remem-
ber how, thirteen years ago, she sneaked
around among those moving picture peo-
ple over on Long Island and asked for
their names and addresses and told them
that a newspaperman wanted their pic-
tures and a little write-up of each one.
She turned over some twenty or thirty
addresses to her. father, who brought
them to me.

It was a three weeks’ job to meet these
people and get their photographs and
stories. Needless to say, most of them
were hungry for publicity.

Those twenty-five sketches of moving
picture actors and actresses were the first
of the sort ever published in the United

Westlnghouse
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States. The manager threatened to sue
the newspaper for making public the
names of his players. Yet, as I have
said, he has spent millions of dollars in
advertising his stars since that day; has
had many of his stars coaxed away from
him, and has coaxed as many more away
from his competitors.

. He was one of the longest-headed men
in the moving picture business, Lut he
couldn’t tell what a score of months
would bring forth. He did not see how
business was lheading or what form it
would take. Ie was on an unblazed
trail.  Within two years after I had so
ungraciously offended him by my unwel-
come publicity “stunt,” he was paying
money for advertising and had a press
agent who was trying to sneak items into
the newspapers of the country.

&4

ONE OF THE MOST POPULAR OF THE “STARS” IN

THE NEW RADIO FIRMAMENT
Hundreds of thousands of American youngsters will grow up and carry with them
fond memorics of the famous bedtime stories of David Corey, whose “Peter Rabbit”
adventures were reckoned among the important features from the earliest davs
of broadcasting.
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THE MOST DIFFICULT FORM OF ENTERTAINMENT TO “GET OVER”
BY RADIO IS HUMOR

Particularly does the stage comedian depe
action for giving point to his remarks.

nd wupon facial expression and physical
But fun that depends upon the spoken

word alone is an entively different matter—as the comedian Franlk Tinney is learning.

So today we are encountering much
the same problem in another field. Wire-
less telephony now is even younger than
was the moving picture business at the
time that | offered free advertising to the
moving picture stars.  There isn’t a man
in the wireless telephony business who is
any smarter or any 1more long-headed
than my friend of the movies.

They don’t know, even the wisest of
them—though some of them may think
they do—how widely broadcasting is
going to develop and what direction it
will take. As for seeing its maximum
limits, they are stone blind; it is heyond
human power for them to follow with
their thought the great sweep and prog-
ress of radio.

At present there are men in the
United States wondering whether or not
the wircless telephone will do away with

newspapers, the wired telegraph, or the
telecphone.  Many men are wondering
not only how much good it will do, but
how much it will change things in this
ever-changing world of ours—and what
things it will change. Will it hurt the
movies?  Would people rather sit at
home of a summer evening and listen to
concerts than to ride in their automo-
biles? Will it hurt the passenger car
industry? Will it leave the churches with
emipty pews? \Will it increase the size
of sermon audiences? Will it bring the
end of the talking machine? These and
many other questions cannot be answered
vet with any more truth than were mine
about advertising movie stars such a
short time past.

The movie eventually fitted into every
department of our lives. It found its
way into the laboratories and into the
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very heart of science. It found its way
into war and it has furnished us a new
art. The wireless telephone will like-
wise find its true place and will have its
part in our daily lives; though how. even
the wisest among us cannot tell.

The time will come, indeed, when the
free broadcasting of concerts and enter-
tainmeénts will come to an end. 1 believe
the man Wwho denies this is as far at sea
as was my movie friend. The day will
come when only the most mediocre artists
will sing, free of charge, into a trans-
mitter. The day will also come when
broadcasting audiences will demand far
greater merit in performances than they
often discover in these early, crude days.
These are the spotted film days of broad-
casting. Undoubtedly new forms of en-
tertainment, appealing to the sense of
hearing, will be developed. You know
that only the most beautiful of the world’s
singers find their way to the operatic or
concert stage; they must appeal as much
to the eye as to the ear. How many
thousands of exquisite singers never find
their way into public favor?

But the broadcasting audience asks
only a beautiful voice; however beauti-
ful and gracious the singer may be at
the broadcasting end of the line, this audi-
ence is taking the music to its heart
through the ears alone. If the misic be
beautiful and appealing, that is all the
radio public asks.

Is it not possible that we shall develop
in the United States artists who will sing
for broadcasting alone—singers with
voices especially adapted to broadcasting
—readers of poetry or fiction, with
golden voices, for the sick or the leisure-
ly or the lovers of literature?

Now we have our free entertainments
which show us the wonders of wireless

299

telephony and persuade us to buy receiv-
ing sets. The American people are taking
these machines almost faster than they
can be made. The time is coming soon
when the owners of receiving sets will
be asking for somcthing better in the
form of entertainment than they are
receiving now. Some will ask an eve-
ning of classical music; others may want
to hear poetry or the latest book; some
will call for a program of dance music,
and some for addresses from well-known
men on live topics of the day.

We Americans have all kinds of tastes.
We shall show this, soon, in the world
of wireless entertainment. And then the
entertainment givers of today will have
to step out of the way and permit the
impresarios of radio entertainment, the
men who control the great radio stars
and pay them heavy salaries, to have their
radio way. e shall probably have
meters on our receivers which will show
to whom we listened and when. Then will
come the day of the Mary Pickfords and
the Douglas Fairbankses of broadcast-
ing; and we shall be watching the pro-
grams for the days when they will per-
form and at what stations they will sing,
read, lecture or just talk. Also we shall
probably be ready to pay more money
to hear the good artists than the lesser
ones. Now we have our stars of the
movies, our stars of baseball, of lawn
tennis and of football. Soon we shall
have, too, our stars of the radio.

As a mere means of entertainment it
is impossible to measure the limits of
wireless telephony. It is even more im-
possible to surmisze what place wireless
telephony will take in our daily lives. We
must learn to use it as we learned how
to use the telephone, the telegraph, or, in
olden days, the postage stamp.

How to Build a Combination Short and
Long Wave Receiver

In the next number of PorrrLiar Rapio—for November—will appear a complete

detailed description of a set that combines the advantages of a three-coil honey-

comb tuner for long waves with the advantages of the variocoupler. two-variometer
regenerative tuner for short waves.
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From a diagram nuele tor Portiar Rabro

THIS ANTENNA DOES NOT ENCROACH ON
YOUR NEIGHBOR'S PROPERTY

The parts designated arc: A, the sulators (8 are requived): B, the screw-eyes

of the tnusulators through which the wires are fastened: C, the bonding wires; D,

the mast wehich s cut in a -shape at F, to fit the ridgepole, and F, the lead-in

wire which way be attached to any of the sloping wives which run near the
windowe which is nearest the instrunients.

A Compact Antenna
I UCMBRELL.I TYPE
The Fifth of a Sevies of Short cAviicles on the
Pavious Tvpes of Aerials and Their Uses

v TTOWARD SO PYLE* LRI

ANY articles have appearcd lately  single span) so great that in ninety per-

in the various periodicals, relative  cent of the cases it is necessary to carry
to antennas suitable for broadcast recep- the wires outside of the property of the
tion. The chief difficulty with most of owner.
those that have heen considered, how- There is a considerable reticence
ever, lies in the fact that to be really among owners of receiving equipment
effective they require a length (in a to ask their neighbor for permission
T Assistant U. S. Radio Inspector, 8th Radio Distric.  to use his chimney or tree as a sup-

' 90
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port for one end of their antenna. The
larger majority of people much prefer to
confine the antenna to their own prop-

-eer lines.

For this purpose, the writer has con-

ducted experiments with one of the
earlier types of antenna, the famous
“umbrella  type.” which adapts itself

readily to a small space. Since 1901
has been a standard with the U. S. Army
Signal Corps, not only in the field but in

some of the permanently established
stations. :
This antenna derives its name from

the resemblance it Dbears to an opened
umbrella—without, of course, the cus-
tomary cloth covering.

A mast or pole is erected in the middle
of the space over which it is desired to
erect the antenna proper, and from the
top of the mast wires are run in the
same manner as guy wires to each of
the four corners of the building on
which the pole is set. In fact, these
wires act as guy wires, serving to hold
the mast rigidly in place. They serve a
dual purpose, however, inasmuch as
they are insulated both from the mast
and from the ground, and are all elec-
trically connected together to form the
antenna proper.

Umbrella antennas have proved to be
very cffective; they have one particular
advantage in that they are mnon-direc-
tional: that is, they receive signals
equally well from all directions,

For installation in the average case, it
is recommended that a pole ten feet high
and two inches in diameter be erected in
the exact center of the roof of the build-
ing, and painted or stained, for appear-
ance sake. TFour suitable antenna insu-
lators are secured to the top of the pole
by short pieces of antenna wire through

o1

small holes bored in the mast, or by
heavy screw eves; one in each side near
the top of the mast. A V-shaped notch
is cut in the bottom of the pole, to fit
the ridge pole, to which it mayv he se-
cured with a few nails. One strand of
antenna wire is then secured to the free
end of cach of the insulators attached to
the pole, and carried to each of the four
corners of the roof, where they are se-
cured after being connected to another
insulator just above the point of attach-
ment.

Before raising the mast, the four
strands should be electrically connected
together at the top just below the insu-
lators, by binding a piece of antenna
wire around each wire, forming a loop
around all four. The joints should be
carefully soldered. WWhere the roof is
not broken by obstructions, such as
dormer windows, skylights or chimneys,
it is well to connect the wires together at
the base also, just above the lower insu-
lators by passing a bonding wire com-
pletely around the edge of the roof,
soldered to each strand of the antenna
proper.

The lead-in may be taken from anyv of
the four wires, convenient to the point
of installation of the set, or at any point
along the lower bonding wire, where
used.

Such an antenna permits of excellent
reception. keeps the entire arrangement
on the radio enthusiast’s own property,
and presents a neat, inconspicuous ap-
pearance. The writer, in Cincinnati, ex-
perienced no difficulty in picking 1p
the Dbroadcasting from Wansas City in
broad daylight, using a single stage
of audio frequency amplification with a
standard regenerative receiver, which
speaks well for results.

How to Use the Four-circuit Tuner as a Portable
Set With a Loop Aerial

A clever modification

of the famw yus Cockaday receiver that gives

satisfaction with local reception awill be described in the coming—
Novembe¥ —number.
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THE PANEL VIEW OF THE COMPLETED RECEIVER

Firotre 1:

A, is the primary condenser, B, is the serics-parallel switch, C, is_the

primary coil and D, and L. are the secondary and tickler coils respectively. F, is
the secondary condenser and G, is the rheovstal,

HOW TO MAKE
A Simple Honeycomb Receiver

A complete deseription of a simple method for making your own honey-
comb coils at home and also how to build a receiving set that accom-
modates 1them and enables reception on all wavelengths between 200
and 3.000 meters. The complete equipment should not cost more than $185.

Py S.

HEN the use of home-made honey-

comb coils is suggested to the
amateur he usually passes the matter up
with a shrug. His reasons are these:

First, he does not believe that honey-
comb coils can be made at home by the
average amateur.

Second, he considers that the-cost of a
set of coils sufficient to cover a broad
band of wavelengths is out of reach of
his pocketbook.

GORDON

TAYILOR

In direct contradiction to these beliefs,
however, is the fact that I have made a
sct of honeycomb coils at home and at a
surprisingly low cost. Furthermore, they
were made without special equipment
and the work was done in a short period
of time.

There has been prevalent an idea that
honeycombs are of little use on the
broadcasting wavelengths around 360 to
400 meters. This belief, however, is not
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based on fact. Perhaps the honeycombs
are less cfficient on short waves than
some other types of sets, but in actual
practice I have not been able to notice
the difference.  Station W]Z, thirty
miles away comes crashing in so loud on
the dctector tube alone, that I can hear
him ten feet away with the phones lying
on the table; with one stage of amplifi-
cation and using the phones I can hear
him three rooms away. Then again, dis-
tant stations conte in with surprising
clearness on one tube. This is equal to
or better than anything I have been able
to do with other types of regenerative
sets.

But a great advantage of the honey-
comb set over others is that it is capable
of covering any wavelength desired. For
one who reads code, or wants to learn,
this is a decided advantage.

The honeycomb set I made at home is
simple in construction. In Figure 1 the
complete set is shown mounted in a cabi-
net. Coils suitable for reception on 3.000
meters are in position. The first dial
on the left is the primary variable con-
denser. The series-parallel switch, just
above it to the right, is used to throw the
condenser in series or parallel with the
primary coil, or to cut it out entirely. To

the right of the primary condenser is an-’

other variable condenser, shunted across
the secondary coil. Next comes the

Wo0D BLOCK

o
LN

30

rheostat knobh, and on the right hand cdge
the connections for receivers and A"
and “B" batteries.  Incidently, 1 am
using a \WD-11 tube requiring only 144
volts on the filament. \With the storage
battery thus eliminated the “A” and “R”
batteries may be mounted in the cabinet,
making the outfit entirely- self-contained
and portable.

There should bhe no difficulty in wind-
ing the coils;a 25-turn coit can be wound
and mounted on a plug in about hiteen
minutes, while a 250-turnt coil can he
completed in an hour. From this it is
obvious that the job is not a complicated
one.

The eight coils selected are enough for
ordinary use and cover all wavclengths
from about 200 up to slightly over 3,000,
They consist of the following numbers
of turns; 23, 35, 50, 75, 100. 150, 200
and 250. Larger coils may be made hut
I have adopted this set as a standard on
which to hase the list of materials neecle
and the cost.

The following table shows the materials
needed for winding eight coils, together
with the costs:

Winding form

One cylindrical wooden block, about Z
inches in diameter; length optional,
but preferably about ¥ inches;
38 wire nails 114 inches long....... .. $ .03
Coils

One cardboard tube. 7 inches long, ane

W/RE NAILS

V., Vo
Nn Ao
Nw LN}
7%,
I = 4 o

D

| |
ﬂ“l\ ({“\

THE COIL-WINDING BLOCK

Ficure 2: The wire is wound lattice fashion between two yows of nails driven
into the periphery of the circular block. All the coils specified are wound on the

same block and differ in dimensions only in the number of layers of wire used.
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just large enough to ship snugly over
the wood cylinder................. .
34 pound No. 26 DCC copper wire.... 1.20
5-yard roll of 1-inch adhesive tape.... .25
small bottle of white shellac........ .25

Plugs and plug mounting
One rectangular wooden block,
8x1x74 inches;
8 cartridge fuses, 214 long by §¢ inches

in diameter, ... ..eiiiiiieiien.. 1.20

Panel mounting
0 fuse clips to fit above fuses........ 18
Total cost ... $3.23

How to Make the 1Vinding Form

The first step is to make the winding
form. Once this has been done the form
can be used indefinitely for winding as
many coils as desired.  The wooden cylinder
and the nails are uscd for this purpose. The
location of the nails on the surface of the
cvlinder is hest determined by the use of a
picce of paper, cut so that its length equals
the circumference of the cylinder.

On this papcr draw lengthwise two parallel
lines, 7 of an inch apart. Beginning at
one end of the paper, divide each line into
nineteen ecqual parts indicated by dots or
<hort lines. When this has been done place
the paper around the block so that the two
cnds of each line will just meet. With a
pin, prick a hole through each of the dots on
the paper and into the wood so that when
the paper is removed these pin pricks will
appear on the cylinder in two parallel rows
around the circumference. It s best to
have these near one end of the cylinder for
later convenience in handling when winding
the coils. Drive a wire nail a short dis-

e w000 WIRE
BLOCK WINDING
~——1 FusE

POPULAR RADIO

tance into each pin prick, say about one-
quarter inch, The nails should hold securely
but be easy to remove with a pair of pliers.
It is important that the nails are driven di-
rectly toward the centre of the block, and
that cach is at right angles to the axis of the
block. Figure 2 shows the winding form
complete and recady for use.

For convenience in winding the coils it
1s well to number the points at which the
nails are driven. Start with any nail and
mark it No. 1, the next one in the same
row No. 2, and so on. These numnbers will
rm up to No. 19. Mark the other row
the same way, but use letters iustead of
numbers, starting with the nail opposite
No. 1 and marking it “A." marking the one
opposite No. 2 as “I3,” and so on.

How to Prepare and Wind the Co'ils

The cardboard 1ubing should be cut into
7%-inch  lengths,  Eight  of  these  pieces
should be cut, one for each coil that i1s to be
wound. Two coats of shellac should be ap-
plied to each, to make them proof against
dampness, and also for greater stiffness.
When they are thoroughly dry place one on
the wooden cylinder between the rows of
nails by removing one row, slipping the
tube on the cylinder and replacing the nails.

Everything is now in readiness for the
actual winding. Let us assume that the 25-
turn cotl is the first to he wound. Starting
with the free end of the wire outside of the
rows of nails take a couple of turns around
1. s0 as to hold the wire secure. From 1, the
wire passes diagonally across the tube to
“K,” out around this nail and continuing in
the same direction, but crossing diagonally
back to the other side of the tube to 2.
When this has been done it will be noticed

AOHESIVE
TAPE

THE FUSE, THE BLOCK AND THE COIL
FIrRURE 3: Just before these units are assembled the three parts are brought
together and fastened with adhesive tape. The two ends of the coil ave then soldered
to the two metal ends of the fuse.
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HOW THE SET SHOULD
BE WIRED

Ficure 4: The photograph at
the right shows the interior
arrangement  of the instru-
ments and the wiring, which
should help in connccting up
the sct. The diagram at the
bottom of the page, however,
gives a clearer idca of the
connections; between the two,
cven the greenest novice should
have no difficulty in ziring up
correctly.

POPULAR RADIO
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THE FLECTRICAL DIANGRAM OF THE CONNECTIONS

Here is the regular woiring cireuit that shozes howe the various instruments are to

be connccted in thetr proper places in the circuit,

This is the reqular hook-up

for a triple coil set.

that one complete turn has been wound, but
that 1t zigzags from one side to the other
and back, and instead of ending up where it
started at 1, it goes past this point to 2.

This is the whole idea of the honeycomb
winding ; each turn starts a little beyond the
preceding one and  thus  successive  turns,
while parallel, are spaced a fraction of an
inch apart, reducing the distributed capacity
effect. From 2, the wire passes to L, from
there to 3, from 3, to M, and so on. When
the winding comes back to 1, again it will
be  found that nincteen turns have becen
placed on the tube, and that they lie in a per-
feet lattice-work  formation. For  twenty-
five turns the process is continued untit 7,
is reached ; here a couple of turns are taken
around this nail and, after leaving a few
inclies of free wire for making connections
with the plug later on, the wire is cut.
Except at the beginning and end it is not
necessary to make a complete loop around
each nail. It is better to simply run the
wire around the outside of each nail, be-
cause this method of winding holds the
turns secure.

When the winding has been commpleted
cut a picce of the adhesive tape in half,
lengthwise, so that one layer may be wound
“around the circumference of the coil to hold
the wire in place while the nails are removed.
Then with a pair of pliers pull each nail
straight out in such a way that the wire
will not be injured or pulled out of place.
The tube is then slipped off the block and
a layer of the onec-inch adhesive tape placed
over the previous- layer of narrow tape. With

this donc the coil is completed.  The other
coils are wound in the same way.

It is well to remember, in winding larger
coils, that each completed layer of winding
consists of nineteen turns; therefore it is
casy to keep track of the nummber of turns
wound by multiplying the number of layers
on nail 2, by nineteen. This will give the
number of turns in the completed layers;
the total may be found hy adding the num-
ber of turns that have been wound on the
top, but uncompleted, tayer.

How to Prepare and Attach the Plugs

The plug consists of one of the fuses and
a piece of the rectangular wooden block.
Remove the fuse wire from the inside of
the fuse by taking off one of the brass ends;
cut out a piece of the fuse wire and replace
the end. If burned out fuscs of the proper
size can be obtained so much the better, as it
\\'l:“ then be unnecessary to remove the fuse
wire.

Now prepare the wood block. Cut it up into
one-inch lengths, one picce for each of the
cight coils. Each of these blocks must have
cut in it two grooves as shown in Figure 3.
One is a rounded groove just large enough
to allow the fuse to lie in it, and about 4
inch deep; the other is also 14 inch deep,
but it is “V”-shaped and extends the entire
width of the block. Shellac the block and
when dried proceed to assemble the plug
and mount on the coil. First put a drop of
glue in the rounded groove and lay in the
fuse in such a position that it will project
an equal distance on each side. After the
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glue has “set” the plug is finished and ready
to be mounted on the coil. Figure 3 shows
the relative positions of the coil, block and
fuse about to be assembled. They are fast-
ened by winding adhesive tape through the
coil and around the outside of the block and
fuse. To complete the job one end of the
coil winding is soldered to each brass end of
the fuse. The end of the winding which
runs back over the tube toward the fuse
should be soldered to the top end of the
fuse while the lower lead from the coil
goes to the lower end of the fuse. It is
important that the connections are made in
this way; otherwise it will be found that
when the coils are put into operation the
windings of some are opposed to those of
others.

How to Mount the Panel

The six fuse-clips are used for mounting.
The positions on the panel are shown in
Figure 1. An ordinary binding post is
rassed through the hole in the base of the
clip and thrcugh the back of the panel,
where it is secured with a nut. Contact is
made to the other instruments by means
of these binding posts on the back of the
panel.

Figure 1 shows the front layout of the
panel, Figure 4 shows the rear view with
all connections. Plenty of space should be
left clear at either side of the coil mount-
ings; in tuning with honeycomb coils it is
sometimes found necessary to have the pri-
mary and tickler coils swung around almost
flat against the panel and there should be
no obstructions to interfere.

In tuning with this outfit, coils suitable
for the desired wavelengths are plugged in.
It is difficult to give a table of the exact
sizes to use for various wavelengths because

the length of the antenna governs the
sizes l':SCd for the primary coil, and the
size of the tickler depends to a certain

extent on the vacuum tube used. The chart
printed below shows a table of the coils 1 use
for the various types of stations that are
within reach of the eight-coil sct described.
These are for use with an antenna of about
150 feet in length. The tickler sizes given
are best for my set, but with different tubes
larger or smaller sizes may be found bhest.
This must be determined by experiment,

How to Tune

Until the adjustment of the set for the
various wavelengths becomes familiar it is
advisable to swing the primary and tickler
fairly close to the secondary, say about one
inch away. The primary condenser can he
cut out entirely at first by throwing the
series-parallel switch to the center position.
Rotate the secondary condenser dial until
the desired station is heard, until maximum
volume of sound is obtained. Next move the
tickler toward the secondary. If this
process does not bring in the desired
station it can be repeated with the pri-
mary condenser in secries, or in parallel.
depending upon whether the wavelength for
which the sct is being tuned is lower or
higher than the normal wavelength of the
primary coil used. I use the primary con-
denser only when tuning for amateurs on
low wavelengths, when I throw the con-
denser i1 series with the antenna, or for very
critical tuning, when I am trying to cut out
nearby stations and to tune in distant ones.

Hard and fast rules for tuning cannot well
be given: practice is nccessary to give you
such a knowledge of the sct that will make
tuning casy and enabhle you to cut out prac-
tically all interference.

THE WAVELENGTH CHART FOR THE HOME-MADE COILS

Class of Approximate Primary Second-

Station Wavelength Condenser Primary ary  Tickler
Amateur 200 Series 25 50 35
Broadcast 360 Cut out 25 30 35
Ship 600 Cut out 30 75 35
Navy Yard 1.800 Parallel 1530 200 100
Arlington 2,700 Cut out 200 250 100

Radio Is Putting on Its Gum-shoes!
Tn the next number—out October 15th—the famous detective,
William J. Burns, now officially known as chief of the Bureau
of Investigation of the Department of Justice, will tell how
- radio is being used more ahd more in the detection of crime
.. .and in the pursuit of criminals, and will point out how the fans
of the country may help the government officials in this work.

www americanradiohistorv com


www.americanradiohistory.com

TRANSMITTING I[N NEW

YORK—

Mrodohn J. Carty—Fknown to army nen as Brigadier General Carty of the Sig-
nal Corps—chic] enginecr of the teleplione company, talking into the microphone
during the transatlantic lests.

“Hello, Europe

'”

[ ow Single Side-band Radio Telephone Transmission is Bein
Developed for Talking .leross the Ocean

This article tells how the experimental suppressed-carrier system works 1o
increase the ethiciency of transmission, how it cuts out useless wastage
of electrical energy, how it takes up less wave-space in the ether, and

how it puts all of the power where it can he used

in the modulated

portion of the wave.

By HEARRY
HIS fivst transmission of the human
voice the Atlantic ac-
complished hy means of radio in 1015
Using the navy’s antenna at Arlington,
Virginia, with a special transmitter, the
telephone  engineers  stationed at the
Liffel Tower, Paris, were able to hear
disconnected words and parts of sen-
tences.
Last January the experiment was re-

across was

o

J

AL MOUNT
peated, this time using the antenna of
the Radio Corporation of America at

08

Rocky Point, L. . This time a group
of prominent men and scientists in Lon-
don listened for two hours to speeches
made into an ordinary desk telephone
by officials of the American Telephone
and Telegraph Company in New York.

The guests in London heard what was
said with as much clarity as over an
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—AND RECEIVING IN LONDON

Those who participated in the tests overseas are (left to right) Sir Evelyn Murray,
Secretary of the British Post Office, Sir A. Sherley Benn, M. P., and Guglielnio
Marcont,

ordinary telephone line. During a part
of the time a loudspeaker ‘was used,
and reporters easily made transcriptions
of what was said. This was made
possible by a new system of radio
telephony, here employed for the first
tinte. It-is known as the suppressed-
carrier, single side-band transmission
scheme and represents in many respects
a great advance in radio telephony over
the ordinary methods of transmission
and reception.

Tests which have been carried on
almost continuously between New York
and London since January have served
to confirm the results first obtained.
As compared with the ordinary system,
the new method has the following ad-
vantages:

1. The increase in the effectiveness
of transmission is because all of the
energy radiated is used to carry the

message, whereas by the ordinary
method probably only about one-third
of the radiated energy is effective:

2. The stability of transmission i3
improved :

3. The frequency band required for
transmission is reduced, thus conserv-
ing wavelength space in the ether.

4. The system makes use of new
water-cooled vacuum tubes, by means of
which the power of the transmitted
currents is amplified to the order of 100
kilowatts or more:

5. A highly selective and stable type
of receiving circuit is employed, by
means of which static and other inter-
ference is reduced to a minimum.

It is well known that when a carrier
wave is modulated by a voice current,
the power given out is distributed over
a small frequency range, and may be
considered in three parts: (1) energy
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THE BASIS OF THE
TRANSATLANTIC SYSTEM
One  of the large  hiyh-poweered  water-
cooled tubes that are used in the new system.
It is capable of delivering ten kilowatts of
clectrical cHeryy.

POPULAR RADIO

at the carrier frequency; (2) energy
distributed in a frequency band ex-
tending from the carrier upward, and
having a width equal to the frequencies
appearing in the telephone wave, and
(3) energy in a band extending from
the carrier downward and having a
similar width.

Ordinarily about two-thirds of the
total power is in the unmodulated part
of the carrier wave, which, in itself,
carries no message, and the remaining
one-third of the power is distributed
equally between the two side bands.
[n this system a method is employed
for suppressing the unused part of the
carrier wave so that it is not sent from
the antenna, and so that all of the active
power is concentrated in that portion of
the wave which carries the message.
Ifurthermore, it is only necessary to
transmit one side band, the other is sup-
pressed with the unmodulated carrier.

The sending of a single side band
makes necessary the use of a very spe-
cial type of receiver—but before we
consider this, let us see just how the
suppression of the carrier and one side
band is accomplished.

Figure 1 is a diagram of the trans-
mitting circuit.  The circuits drawn in
light lines represent those stages of the
process carried out at low power, while
the high-power rectifier and amplifiers
are indicated in heavy black lines,

Beginning with the voice input on the
lower left corner of the diagram, we
at once notice two devices, unusual in
radio practice. These are the balanced
modulator and the band filter. The
balanced modulator is the device which
climinates the carrier. It consists of
two vacuum tubes connected back to
back in a halanced system, as shown,
whereby the carrier frequencies in the
output of the two tubes balance and
cancel each other, while the modulated
portion of the wave is not affected and
is passed through the split transformer
to the hand filter.

This electrical wave filter is one of
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Western Electric

The low-potwwered control board which consists of the electric-wwave filter circuils,
the balanced modiulators, and the smaller power amplifiers.

the most important developments of the
telephone laboratories. It is a combi-
nation of inductances and capacities
which allows a predetermined band of
waves to pass, but turns back all other
frequencies. The filter functions best
at the audio and lower radio frequen-
cies, and in this range it is much better
adapted to the sorting and separating of
various frequencies than the tuned cir-
cuit.

In this case the frequencies selected
for transmission (55,800 to 58,500)
are above the range for close selection
by the filter, and so modulation and
selection are carried out in two stages.
The purpose of the first is to widely
separate the side bands, so that selection
will be easier.

In the first balanced modulator a car-
rier frequency of 33,000 cycles is em-
ploved. In the output circuit of this
modulator there are present only the two
side bands, one ranging from 33,300 to
36.000 cycles, and the other extending
from 32,700 down to 30,000 cycles, the
speech frequencies being raken as a
band extending from 300 to 3,000
cycles. In this case the filter is de-
signed to pass only the lower side band
and to suppress the upper side band.
This lower® side band is then used in
the second modulator to modulate a
carrier wave with a frequency of 58,500
cycles a second. As in the previous
stage, the carrier is suppressed in the
balanced modulator, and in the output
of this modulator appear two side bands
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widely separated in {requency. The
upper side band represents the sum of
the two input frequencies, and extends
from 118,500 to 121,200 cycles, while
the lower side band represents the differ-
ence of the two frequencies and extends
from 58,500 down to 55800 cycles.
Again the lower side band is selected
bv the filter and the upper band is
suppressed.

Having thus prepared at low potcer
a high-frequency current embodying
the original voice current. but repre-
senting only a single side band and
without any unmodulated carrier cur-
rent, it is then put through a series of
amplifier tubes  Dbefore  reaching  the
transmitting antenna.  The amplification
is carried out in three steps.

The first stage employs three glass
vacuum tubes rated at 230 watts each
and operated at 1,500 volts plate poten-
tial. These increase the power to about
750 watts. The output of the 750-watt
amplifier is applied to the input of the
high-power amplifying system, begin-
ning with the 15-K.\W. amplifier of
[Figure 1. This consists of two water-
cooled tubes, rated at 10 KAV, each,

POPULAR RADIO

operating in parailel, at approximately
10,000 volts.

The high-voltage D.C. supply is fur-
nished by a large vacuum-tube rectifier
unit, consisting of tweive water-cooled
two-element tubes, rated at 200 K.V,
It utilizes a 60-cycle, 3-phase current
and rectifies both halves of each wave,
the two halves heing combined by means
of an inter-phase reactor, which with
the retardation coil and condensers
shown, smooth the ripples out of the
current.

The final super-amplifier consists of
two units of ten water-cooled tubes each
with a total capacity of 150 K.\W. The
enormous power of this transmitter may
be realized from the fact that most of
the “large” radio broadcasting stations
use a power of about ¥4 KW,

In this scheme for reception a con-
tinuous oscillatory current of the cor-
rect frequency has to be supplied in the
receiving set before detection” of the
signal 1s possible. Thus a small vacuum-
tube oscillator is used to feed into the
receiving circuit a small current with
a frequency of the original carrier cur-
rent, 58500 cycles. This, when de-

SINGLE SiDE BAND CARRIER ELIMINATED
TRANSMITTER

THREL - PHASE POWER SUPPLY
£
1

MULTPLE ANTERMA

THREZ-PHIASE | TRANSFORMER
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13 KW AMPLINER 150 Kw AMPLIFIER

“==galyl lply g~

+
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THE TRANSMITTING SYSTEM -
Ficure 1: This is a schematic drawing that shotws the complete transmitting system;
it shows the general connections for the modulators, the heterodynes, the filters
and the low and high-powered radio-frequency amplifiers.
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Western Electric
SOME OF THE ENORMOUS APPARATUS USED IN THE TESTS
The giant 60-cvcle, 3-phase, oil-cooled power transformer which supplies the
200-kilowatt rectifying tubes with high-potential alternating current.  The tubes
change this current to direct current and pass it on to the plate circuits of the
radio-frequency amplifiers.
modulated with the received side band, of 300 to 3,000 cycles (that is the voice
which has a frequency of from 55,800 to frequency) will result. A variation of
58,500 cycles, a difference in frequency ahout 50 cycles either way, in the sup-
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plied carrier frequency is allowable, but
a greater ditference will produce distor-
tion of the speech.  There has proved to
he no difficulty, however, in keeping
within this hmit.

Actually, the procedure is not quite
as simple as this, Use of the interme-
diate wave amplifier and the band filter
is made at the receiver also, and, in
order that the filter may function ef-
fectively, the received side band is also
stepped down in - frequency. This step-
ping  down action 1s accomplished by
combining in the first detector, the in-
coming band with a locally gencrated
current of 90,000 cycles.  Two ditfer-
ent frequency bands are produced, the
lower of which is from 34,200 to 31,500
cycles. This is selected by a band filter,
which provides an extremely sharp dis-
crimination against all other frequen-
cies. Another local oscillator supplies to
the second detector a current of 34,500
cyeles, and the difference in frequency
in the output of this tube is the original

yoice wave.  This current is passed
through the audio-frequency amplifiers
and 1o the receivers. (A schematic

diagram of the receiver is shown in
Figure 2.) Variations in tuning, with-
out changing the values of the band
filter, arc possible in this receiver, mere-
ly by changing slightly the frequency of
the 90,000-cycle current supplied to the
first detector, so that the receiver is at
once a flexible and a highly selective
device,

POPULAR RADIO

This elaborate arrangement is not
necessary, however, to receive a single
side-band radio wave.  The well-known
heterodyne circuit will receive it and
sometimes the ordinary regenerative cir-
cuit can be made to serve, although in
cither case adjustment of the local os-
cillations is somewhat dithcult.

In view of the great advantages in-
herent in the system, however, it 1s con-
sidered not unlikely that broadcasting
may some day be done on this scheme.
In this case, each receiving set would
have in addition to the tubes now em-
ployed, an oscillating tube to supply the
continuous oscillatory current.

Such a system would have many ad-
vantages, some of which are the follow-
ing: When only one side band is trans-
mitted, nearly twice as many broad-

casting stations could operate simul-
taneously without interference in the
ether. Also the effectiveness of the

power used would be increased about
three-fold. Furthermore, since the
strength of the received signals is pro-
portional to the energy of the carrier,
the receiving of very weak signals
could be more readily accomplished in
the present system where the carrier is
supplied locally and its energy can,
therefore, be controlled by the operator
of the receiving set.

This system opens up an interesting
field of possibilities, in which radio hs-
teners may suddenly find a very inti-
mate interest,

THE RECEIVING SYSTEM

Ficure 2: The schematic diagram of the receiver used

in England to listen-in to the woice from America. It

gives the arrangement of the various circuits from the

loop, through the first detector, the heterodyne and the

intermediate-wave amplifier, through the second detec-
tor and the audio-frequency amplifiers.
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AWestern Electric

THE RECTIFYING APPARATUS
SET UP IN ITS PROTECTING FRAME
Here are included the high-tension bus, the insulators and choke coils in the upper
compartmnent, with the rectifier tubes and circuit breakers in the lower screocned
compartment. The plates of these large tubes are made of metal and form part
of the wall of the tube. They are set into a water-cooling svstem which carries
away the great heat which is set up by the electron stream zeithin the tube.
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North American Newspaper Alliance.

THE RADIO VOICE AND EARS OF THE EXPEDITION
At the left is shown the modern CW. transmitter, which can be tuned to an exact
amatenr or broadeasting wawelength by means of the wavemeter shown in front.
At the right the long wave receiver (abowve) and the short wave receiver (below)

will insure reception from all elusses of Sstations.

The operator, Donald Mix, is

shoten at the left, and Capt. Donald B. MaclMillan at the right.

Radio’s Farthest North

The adventuresome voyage of a radio amateur on the
polar ship BoWDoIN, and what it may mean to science

3y ROBERT W. HARWOOD

“\f NP,? for the next fifteen months
= V or. perhaps longer, will signify
e call of Dr. Donald B. MacMillan's
latest polar expedition. The call letters
are unforgettable for they mean (*Wire-
less Nortl)_,_Pp_l_e__.«”\ Unless the* most.
T&GTeldl plans  miscarry, they should
play an important part in the history
of radio.

Setting sail on the tiny auxiliary
schooner Bowdoin the MacMillan ex-
pedition is to permit itself to be locked
in the ice during the long winter nights.

And each night Donald Mix, an opera-
tor who is known to “hams” all over
the country by his old call, 1TS, will
communicate with the amateurs.

Much scientific interest attaches to
the MacMillan expedition. It is a two-
phase interest—radio and the study of
glacial action. Tt would be difficult
to say which is of the most importance.

MacMillan first went to the Arctic
with Peary in 1909, the trip that won
discovery of the North Pole, and since
then he has spent four years in the Arc-

316
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tic in pursuit of scientific data. His
studies of e glaciers has led to a the-
ory, entertained by himself as well as
other ~scientists, that a new I[ce Age
is approaching. In support of his the-
ory he has found signs of increased
glactal activity, or rather the greater
activity he discovered among the gla-
ciers, led to the theory. He now
intends to make an accurate survey of
certain of the great glaciers, and the
great ice cap over Greenland to learn
if it has advanced.

Scientists know little of the causes
of the irregular return of the Ice Ages.
the last of which retreated from New
England and other parts of the United
States about 30,000 years ago, and from
Northern Europe more recently. Any
search for the causes has, therefore,
a paramount interest in scientific cir-

International.

cles.  Scientists want to know if there
is any indication that Manhattan Is-
land, for instance, will once more be
covered with a mighty glacier, higher
than the Woolworth tower.

It is in radio equipment, however,
that the MacMillan expedition malkes
a departure which marks history for
exploration of the north. Never hefore
have plans been made to keep closely
m touch with the outer world, Ex-
plorers have spent long years in the
north with nothing heard from them
until they returned. Many of them
have perished miserably for the lack
of radio communication.

The aurora borealis, weird electrical
phenomena of the Arctic, has Deen
known to interfere with radio and with
telegraph lines as well; it has, in effect,
erected a great- static wall in the air.

THIS MAY PROVE TO BE ONE OF THE HISTORIC RECEIVING SETS
If the plans carry, this apparatus installed in the radio shack of the Bowbpoix will
not only reach the farthest north of any similar equipment but will be the means

of acquiring scientific information of real value to radio everywhere.
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But Mix and his " chief, Macillan,
and other experts who have installed
the radio equipment on the Botwdoin,
are not afraid of the aurora boreals.
[n the first place they plan to be far
north of the latitude in which it exists.
And there is no comparison between
the crvstal detector and tuning coll of
former davs with the sensitive appa-
satus on the Bowedein.  In the early
davs of radio cquipment it would have
Seen impossible to have kept in touch
with the world, but now Mac-
Millan plans to have a careful study
made of the aurora horealis by means
of radio,

outer

ladio communication plans for the
expedition were worked out by officials
of the American Radio Relay Teague
and the Botedoin is to communicate with
members of that organization of ama-
teurs. At certain hours each night
Mix listens-in and all calls he receives
are logged and sent back for study.
Iach week MacMlillan sends out a story
of the expedition and its findings to
some one of the amateurs. The ama-
teurs hand over the story to the press.

Mix tunes down at times and at

other times he broadcasts so that there
is ample opportunity for most of the
25,000 amateurs in the country to hear
him at one time or another.

POPULAR RADIO

Many obstacles to radio communica-
tion with the Arctic are presenting them-
selves, but the radio engineers who have
worked on the Bowdoin believe these
have been overcome. All of the equip-
ment was tested and retested for cold
and other Arctic conditions before the
vessel sailed.

The Bowdoin is small and shallow
and every inch of space on her counted.
She is a schooner and there was
difficulty in rigging her antenna and the
lead-in wire. Proper insulation of the
lead-in wire alone was a difficult prob-
lem for the boat will often be in a
temperature of 70 degrees below zero
while the inside of the cabin will be
70 degrees above, and the slightest me-
tallic connection with the exterior and
interior under such conditions makes it
almost impossible to prevent forming
of ice on the inner end of the conductor.

The over-all length of the Bowdoin is
89 feet. She is purposely small in
order that she may easily arise when
the ice floes close in. \Vhile powerful
ships are apt to be crushed, a shallow,
light craft will be lifted out of the
water. Not since the days of the
vikings have explorers braved the Arctic
in so small a boat.

As to her success in the Arctic the
world is to learn more—by radio.

How to Select Your
Radio Parts

TuE efficiency of your set is largely dependent
upon the efficiency of the various units of
which it is made up. Do you know how to
pick out a good variometer? Can you tell a
well-made from a poorly-made condenser?
Do you know how to test a pair of head-
phones? In the following issue—the big No-
vember numbher—an expert will give you prac-

tical pointers for selecting your apparatus..
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Herr your neighbor. If you have discovered any hittle Kink that lelps to climinate
trouble in your radio apparatus, or if while cxpevimenting with the connections of
vour set you should run across some interesting phenomenon, or if vou should dis-
cover some new hook-up that gives better vesults—send it to the “Listening In” page.

Impressive Tribute Paid bv Radio
to the Late President

HE important part that is played

in our daily life by radio was
forcibly impressed upon the public
when, following the death of President
Harding, a majority of the broadcasting
stations throughout the country closed
down for varying periods as a mark of
respect.  From  Washington, D. C,
comes the following comment:

The almost complete cessation of broadcast-
ing brought home as could nothing else the
important niche which radio has carved out
for itself in our daily routinc in the past, two
years. People in all walks of life commented
upon the gap in their evenings, a gap which
they found hard to fill, and while practically
all agreed that it was but fitting that the
broadcasting of entertainment should tem-
porarily halt while the country sorrowed,
probably nothing else connected with the final
honoring of our dead President made as deep
an impression.

In the death of President Harding, radio
lost a good friend. He was one of the first
officials of the Government to turn radio fan
when, following the first radio conference in
1922, the attention of the country was turned
toward the new method of entertainment. The
set built for his use in the White House was
the last word in reception, hut, while he liked
to “play” with it, he had but little time to de-
vote to amusement and found himself for a
long time unable to cope with the interfer-
ence which prevailed when there was but one
wavelength for broadcasting.

In many ways the President evinced his in-
terest in radio. He gladly accepted the invita-
tion extended to him by the National Press
Club of Washington to attend the exercises in-
cident to the “christening” of its receiving
set, and while the music and speeches which

were to have heen broadcast from a near-by
Government station especially for the occasion
failed to “come through” the President “stuck
around” like the “good fellow” he always was,
chatted with the members of the club—which
is composed of newspaper men—and gave them
a little talk on the difficulties of heing Presi-
dent which gave them much inside dope on the
great task which confronts the Nation’s Exec-
utive from day to day.

While the failure of Congress to pass the
White Radio Bill kept radio from becoming
an official subject of consideration at the
White House, Mr. Harding frequently ex-
pressed his interest in the matter and the hope
that legislation could be enacted to eliminate
interference, give the amateurs the privi-
leges they desired and which he thought they
were entitled to, and put radio on a concrete
foundation. President Harding was radio’s
friend. and no finer tribute could have been
paid than the silencing of more than five
hundred stations, while the country ceased its
activities and a hundred million people
mourned.

—Care H, Buraay

A Chance for the
Radio Dramatist

ADIO Dbroadcasting  station \WGY

at Schenectady, N. Y., is offering
a prize of $500 for the best “radio
drama” submitted in competition dur-
ing ‘the three months period beginning
Septeniber 1. The prize-winning play
will be presented during the winter
months when transmission conditions
are best. Other plays offered in com-
petition will be produced wia the ether,
if they are found suitable, and the
authors will be remunerated.

319
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THE DETECTOR IN USE

Tre lont stop in construction is to sulder the

v mcans of CVood's” metal.
chen nade wwith the fpointed
lrass rod.

cvstal Lo flace
Adigstment s

Silicon and Carborundum as
Crystal Detectors

I vou do not want to use a bulb, and

if vou find that galena gets out of
adjustment too easily, here 15 a sugges-
ton from a New Jersey amateur that
will help vou out.  The pressure-contact
detector here deseribed has these inesti-
mable advantages—it can be easily and
cheaply made, and it will “stay put’:

To the majority of broadcast listeners the
Lames of “silicon” and “carborundum”  are
hit'e known. The knowledge of crystals of
the ordinary noviee extends 1o galena and to
one or two crystals that are sold under trade
names. A little experimenting with the two
fret-named cryvstals will, however, reveal pos-
Ghilitics and furnish an interesting line of
sudy with gratiiying results, .

These two crystals are not natural mincrals;
they are produets of the electric furnace. They
Voth posscss the propertics of rectification to
. more or less marked degree and they have
ceveral points of value in radio reception not
jcund in other crystals or minerals. Stability
i adjustment is one of the greatest of these;
! ng life is another.  Because of the hceavy
crntact used, the film left on the surface of
the crvstals when they are handled does not
atfect the operation of them as 1t affects other
crystal rectifiers, Dust and weather conditions
(important factors in the use of light-contact
detectors ), are practicaly negligible with either
carborundum or silicen.

POPULAR RADIO

Up to a few years ago carborundum was
used almost universally on board ship where
all kinds of conditions were met with; there
it gave good service. Now, however, the
audion has superseded the crystal except on
board small coastal and harhor vessels,

The accompanying diagrams show the de-
tails of an casily constructed yct efficient
detector-stand in whicli either  carborundum
or silicon may be used. The base, made of
any good insulating material, is 4 inches long
by 243 inches wide, with neatly beveled edges.
The component parts of the detector may be
mounted directly on cither a horizontal or
vertical panel; in the latter case, the cup sup-
port should he the lower one.

The two standards are made of a 1/16-inch
brass strip ¥ inch wide. T'wo strips are re-
quired, one 2 inches Tong and the other 134
inches long. A Y-inch hole is drilled in the
longer one, the center of the hole heing V2
inch from the end. The other end is bent at
right angles at a point ¥ inch from the end.
In one end of the second strip a slot is cut.
The other end of this strip is hent as in the
first strip.

A stiff spiral phosphor-lronze spring, Y4
ineh in diameter and 1Y% inches long when at

B @A

1IOW TO MAKE THE DETECTOR

4 and B show the standards; C shows the
bindiny posts; D shows the detector cup,; and
E shows the wmetal connecting strips.
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rest, is next obtained. One end of this is
soldered to the upright with the hole in it
as shown, A 3-inch piece of Yg-inch bLrass
rod is now threaded for % inch on onc end
and filed to a point on the other, A suitable
insulation now is screwed on the threads, and
the pointed end passed through the hole and
the spring as shown. The frce end of the
spring is soldered to the rod, 4 inch from the
point. The standards are now mounted and
connected to the binding posts.

Mounted crystals may casily be slipped into
“the supporting standard by the slot .that has
been made. It will be necessary for the
amateur to mount his own crystals in cups
with mounting screws. The cups may be
obtained from the tops of the carbons in old
dry cells and the crystals held in them by
means of “Wood’s” mectal,

This stand, when used with silicon, should
be connected in the circuit in the regular way,
but with carborundum it is sometimes found
advantageous to employ a dry cell or two in
conjunction with a petentiometer,

In selecting crystals care should be taken to
use only fused siticon and carborundum made
specially for radio reception. Because of their
ruggedness and the ease with which they may
be adjusted, these crystals will be practicable
for use in crystal sets.

While this type of crystal, which utilizes
the pressure contact, may be slightly less sen-

sitive than the more critical kind, it will be

found to be much more stable and better able
to stand up under the *“knockout” blows of
heavy static.

—ILr Roy WESTERN

i

A CW. Transmitter That
Employs a Loop

This apparatus should be of more
than passing interest to the amateur,
especially if the amateur is located
in a congested locality, for it offers
a solution to the problem of local
QRM (interference). By the use
of such a set, two amateurs could
send and receive messages without
causing QRM to other amateurs in
their vicinity; this is because the
loap transmitier is exceedingly di- !
rective,

L

e = — ° ==

PLATE 2

.
P ANy P

Transmitting and Receiving on
a Loop

E have heard much in the last few

years of reception of radio signals
on a loop antenna; in fact, it has become
common practice. Here is a new devel-
opment that permits of both transmis-
sion and veception on a loop.

The sct developed by the  Signal Corps
(SCR-112) consists of a combination send-
receive unit with a portable, collapsible loop
that is capable of two-way communication by
CW. with a range of three to five miles.
When the set is connected up for operation
(as shown in the illustration) it takes up only
as much space as an average man with his
arms extended. The set was designed for
army use and should prove of great practical
value in maneuvers where directional work of
short range is of the utmost importance. The
unit has a wavelength range of 110 to 140
meters for transmitting and from 85 to 165
meters for receiving.

It will interest the amateur to know that
such a set has been made and that it works, and
amateur experimentation along this line would
assuredly lead to the development of a sct for
short range work that would undoubtedly cut
down local interference to a minimum.

—FREDERICK SIEMENS

T

"o

Ser ve Ao
TRANS MISSION {

S. R, Winters
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First Aid to Seamen by Radio

I saving of life at sea by carry-

ing medical advice to ships which
arc not provided with a doctor is now
a recognized service of radio. Iow
this service is being provided by the
U. S. Government is described as fol-
lows in a bulletin from the Department
of Commerce:

The probability that some masters of sea-
going vessels may not as yet have been fully
informed in regard to the right of members of
their crews to medical service by radio while
at sea and to treatment in hospitals of the
U. S. Public Health Service on reaching port
has caused Surgeon General H. S. Cumiming to
direct the preparation and sending of posters
giving full information to all vessels of the
American Merchant Marine.

Curiously cnough, the medical service af-
forded by our department is really a sort of
subsidy to merchant ships and sailors. A cen-

SR 2
-

Kadel & Herbert

POPULAR RADIO

tury and a quarter ago, when Congress estab-
lished the Public Health Service under the
title of the Marine Hospital Service, it directed
it to render medical aid to every American
seaman who applied for it. For this service
each seaman was required to pay twenty cents
a month. This was in 1798; in 1870 the tax
was doubled ;' but in 1888 it was abolished.
Since then all such aid has been rendered iree.
Even the expense of calling the Service by
radio from ships at sea is borne by the radio
companies without expense to either ship or
sailor,

The U. S. Public Health Service provides
hospital care and out-patient treatment for sick
and disabled seamen. Hospitals with modern
equipment, skilled physicians, specialists, den-
tists and trained nurses are open to all persons
employed on documented American vessels,
and to the coast guard, lighthouse kcepers,
and to all others who help to keep the flag on
the seas.

An ambulance will go to the dock at any
time upon telephonic request from a ship's
officer, and any Marine Hospital will prescribe
cmergency treatment through radio shore
stations.

THE EMINENT FRENCH SCIENTIST WHO INVENTED THE COHERER

Dr. Edouard Branly, one of the earliest investigators of radio waves.

It wvas Dr.

Branly's invention of the coherer in 1890 that made possible the first success of

wireless telegraphy.

On June 7, 1923, many of the mest distinguished scientists

and radio experts of France honored Dr. Branly by a jubilee meeting held in the
same room in Paris in which Dr. Branly made the address announcing his great

_ discovery nearly thirty years ago.
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International

OPEN-AIR RADIO CONCERTS IN ENGLAND )
This picturesque canvas-covered cottage, built on a Ford chassis, has recently been
touring about John Bulls little island and entertaining groups of willagers with
entertaimment picked up from the broadcasting stations. The loudspeaker may
be seen through the window. A short antenna is mounted on the roof.

'Back to the Farm for
" a Loudspeaker

HE radio fan who cannot invest

in an expensive loudspeaker will
welcome this practical hint as to how to
make one at home; it comes to us from
a reader who spent his hoyhood upon
a farm: S

Here is a loudspeaker which can be made at
home for about $7.00; the only materials yow
need to obtain are a loudspeaking unit (such
as the Baldwin type C, for example), a brass
rod, some string, washers, screws, and an ordi-
nary gourd. .

Cut a slice off one side of the gourd as if
for a dipper; then remove the seeds. Do not
scrape out the seed tissues, however; let them
dry to the walls of the gourd. When the
gourd is thoroughly dried out, the shell with
these tissues will be hard. You may then stain,
varnish and finish it to -suit your own- special
taste. . Lo
When the gourd has been thus prepared,
drill a J4-inch hole through each side of the

handle about one itich from the end; insert a
14-inch brass rod through these holes to act
as an anchor rod.

Take two silk fishing lines, cut them to a
length a little greater than the length of the
gourd and resin them thoroughly. Drop these
lines into the opening in the handle of the
gourd and tie them to the brass rod at points
about l4-inch to Y%-inch apart.

Next make a small round brass concave

. washer of a size to fit over the center of the

head of the gourd. Drill two holes about ¥4-
inch apart in the washer and insert two
1%5-inch screws in these holes. (See that the
screws have nuts screwed back to the shoulder
or head.) Drill a small hole in the threaded
end of each screw which is large enough for
the ends of the lines to be put through it and
tied. Tie the lines, then grip each nut in turn
with a pair of pliers, and back out the screws
with a screwdriver until both the lines become
taut.

Saw off the small end of the handle of the
gourd and fasten the loudspeaking receiver
unit in place in any suitable manner. You are
then ready to tune in with a loudspeaker that
will give excellent results.

’ —W. H. Runvax
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W HAT READERS ASK

Tins department is conducted for the benefit of our readers who want expert help
b nravelling the inmanerable kinks that puszle the amateur who installs and operates

his owen radio apparatus.
belicte

HE flood of inquiries that has poured in

upon the Service Bureau has not only
furnished evidence of the need of this depart-
ment, it has also necessitated a  systemm of
handling the correspondence that will insure
the selection of and answer to only those
questions that are of the widest application and
that are, consequently, of the greatest value to
the greatest number of our read(rs Qur cor-
respondents are, accordingly, asked to co-oper-

If the meclhanisin of vour equipment bothers \vou—lf you
that vou are not getting the best results from it—ask the SERVICE

JUREAU.

ate with us by observing the following requests:

1. Confine each letter of inquiry to one
specific subject.
2. Enclose a stamped and self-addressed

envelope with your inquiry.

3. Do not ask how far your radio set should
receive. To answer this inquiry properly
involves a far more intimate knowledge
of conditions than it is possible to incor-

porate in your letter,

In justice to our regular subseribers, the Service Bureau is compelled to
restrict this special service to those wlmu names appear on our subscrip-

tion list.

A nominal fee of 30 cents is charged to non- -subscribers to cover

the costs of this service and this swm must be enclosed with the letter

of inquiry.

No inquirics can be answered personally or by telephone.

Question:  How many  tubes are
necessary to receive from broadeasting
stations located in the same town with
enough volume to operate a loudspeaker
in a small room?

Epwin Mogris
Axswir: Two tubes. One, a detector tube
in a regenerative circuit, and the other, used

for an audio-frequency amplifier, will give you
the requisite amount of volume for your
purpose.

* % %

(yuestion: What is the longest an-
tenna length that can be used success-
fully for listening to broadcasting with
a standard make of receiving set?

WILL ATKINSON

Axswer: The two limits are 75 to 200 feet.
The best length to use will be around 150
feet. If you use a short antenna it would be
better to use a variable condenser shunted
across the primary coil of the set, and if you
have a long antenna, a variable condenser con-
nected in series with the primary coil will
help.

324

Question: 1 have found that 1 can
tune my siugle-circuit receiver by in-
serting a large iron nail inside of the
primury coil. If I push it in all the
way I increase the wavelength and re-
ceive the higher stations, and if [ insert
it only a little way 1 get the lower
stations. Why is this? lHave 1 dis-
covered something new?

O. F.

Answer: No, you have discovered nothing
new. This is one of the elementary principles
of induction. If you use a coil with an air
core, the coil will have a certain value of in-
ductance. If, however, you wind the same
coil, with the same dimensions, on an iron
core, you will find that the inductance has
increased enormously. That is what you are
doing with the nail, and when you use a
larger inductance you raise the wavelength.
This kind of tuning is not as efficient as the
ordinary tuning by means of variable con-
densers or variable coils, as the nail introduces
losses (somewhat stmilar to resistance) into
the coils at a radio frequency.

JounsToNE
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QuEsTION: 1 have a single-circuit sct
that employs two honeycomb coils in
a double-coll mounting used in connec-
tion with one variable condenser and
a vacuum tube, type WD-12. 1 have
heard a number of long-distance sta-
tions with this set, but the tuning is not
good. T have to sit up very late in order
to get any distance at all, and then the
distant stations seem to interfere with
each other a lot.

Is there any way I could turn my
present set into a four-circuit tuner?
If this is possible, I would like to get
the circuit.

A, VICKERS

Axswer: It is not possible to convert the
single-circuit set into the four-circuit, without
obtaining almost a complete new set of parts.
You may, however, use the principle of the
stabilizer coil with your present sect, by
changing from the two-coil mounting to a
triple-coil mounting, and using the third coil,
1.1, an L-35 honeycomb coil shunted with a
0005 mid. variable condenser, to control re-
generation to a finer degree. This will im-
prove your present set considerably. The cir-
cuit is shown complete in Figure 1. Tune
with condenser, VC2, almost “all in.”

RADIO

L
[ ]
w

Question:  What is the proper way
to check up on “B” batteries to tell
when they are run down? Is it all
right to use a 110-volt lamp to connect
across them in order to see whether or
not they have any juice leit in them?
A friend of mine told me that this was
bad for the batteries. Is this so?

: Fraxx J. Fixcn

ANswer: The method you describe is not
good for the batteries. 1f you do this you
probably run the batteries down more in a
second than you would by a month of steady
usage on the receiving set.

The proper way is to obtain a small battery
voltmeter, which can be obtained for three or
four dollars, that will tell you at a glance just
what is the voltage of each battery in the
circuit. By this method you can pick out in-
stantly any battery that is low or defective.
At the same time you will be sure that you
are not spoiling the batteries while testing them.

% * *

QuestioNn: I can receive with my
regenerative set  from local stations
without any “I” batteries. The signals
are not as loud as when the batteries
are used, but they come in comfortably
well. T have a single-tube set and all

FIGURE t: A stabilizer cirenit VCI and L2, added to a single-
tube regenerative circuit to aid in tuning.
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[ do is to connect the positive side of
the “B” battery to the post marked
Positive “B” on the set, as well as to
the post marked Positive “A” and the
signals come in.  Is this something
new ?

AL. Druaratonn

Axswir: No. this is not particularly new.
Vou are utilizing the voltage drop across the
filament rheostat for the plate voltage. In
other words if you are using a six-volt “A”
battery and if the rheostat is only turned up
three-quarters of the way you are getting ap-
proximately one or two volts on the plate.
This is sufficient to operate a sct on local sig-
nals on most tubes.

* k%

Questiox:  ‘The wonderful  results
that the Lnglish are getting with their
receiving sets, in picking up American
hroadcasting, seem to bhe dependent
upon their use of a peculiar radio-fre-
quency hook-up that 1 have heard they
use  almost exclusively.  The circuit
contains a tuned coil in the plate circuit
of the first radio-frequency amplifier,
coupled up with the plate coil of the
detector tube. 1 remember secing the
circuit somewhere, but I cannot find it,
and would like to know if you are
familiar with it. If so will you kindly
let me have it with the addition of one

e e | oy | ]

stage of audio-frequency amplification?

[ would like to try to duplicate some
of their results, in my own receiving
station.

Ciras. DownNixg

A~xswier: The British tuned-anode circuit
using oue stage of tuned radio-frequency am-
plification with a detector feeding back into
the tuned circuit and one stage of audio-fre-
quency amplification is shown in Figure 2.
The parts vou will need are the following:

L1—single slide tuning coil;
1.2—honeycomb or duolateral coil, L-50;
L.3-lioneycomb or duolateral coil, L-75;
V' Cl—variable condenser, .0005 mfid.;
V(2—variable condenser, .0005 mid.;

Cl and C2—mica fixed condensers, .002
mid.;

C3—mica fixed condensers, .0005 mid.;

Pl—potentiometer, 300 ohums:

R1, R2, and R3—filament rheostats;

GC—grid condenser, .00025 mfd.;

GL—grid leak, 2 megohms;

AFT—audio-frequency amplifying trans-

former.

The first and last tubes should be “hard”
tubes and the sccond tube used as a detector
should be either a soft tube or a hard tube.

If a hard tube is used the circuit will be as
shown in the diagram, but if a soft tube is
used the “B” battery should be tapped at
2214 volts for the detector plate.

The circuit will be found to be selective,
and very sensitive to weak signals. The
tuning with the two variable condensers is
extremely critical and will bring up a weak
signal to great strength when properly ad-
justed.
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- feat d nd » e e
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oA & 90 v

(U ERTION
phficaten  as cfhaient o~ tran former
coupled wmhio fre
Daes reqistance coupled

Ie resistanee comp e boam

amphticaiton tor
work?
ampliication give more or less distor
tion of vorce agnale than transformer
coupled amphification?

quency

Avos W Crr ke

Answsr  Reasatance conpled amplitication
requires more stages of amphhcaton to ohtam
a miven «gnal strength  than transf rmer
coupled amphfication  although on a properls
deugned resstance conplel amphher there 1.
teas distartion due to the fact that the coip
hing reastances respomd 1y vorce frequen ieq
of different ranges with equil oy The
tranaformers are alwave anmewhat more apt
to respond to vorce frequencies of one partien
lar hand more than others but m the hest
transformere thic hand e widened ont to
cover the important freqnencies i <peech and
muae

* * *

Qurstion  Can 1 use a wire about
70 feet long strung along the pucture-
monlding 1in my hall to recene from the
Incal «tatione? | cannot put up an
outade antenna, and a friend has of-
fered to <ell me a regenerative eet and
maall the indoor antenna  along  the
lines described | want to hnow f the
will be feasible for receptron up to
about fifteen miles.

S D Pramy

Avswirr for the hort distances oner which

u want to perate  the plan outlined will
he «ntable Y w shounld have about two
stages ot audio froquency amphtication to a e
with the ¢t tir wood rasult howaver

If vou want at wome future time, 1o operate
over a wider area vou man alco indlude two
ctages ot radio frequency amphfhicatim which
hould heost the range up to several hundred
miles

* * *

Doe~ the antenna wire
hive te be bare copper or can it he
corted with amy kind of inwalation? i
the wirdless waves can go through any-
thing | <hould think that the wirc could
he covered and vet work just as wdll
However, when 1T askad the ol oy
pert m our town he <ud it would not be
viry good and he was too busy at the
counter to tell me why

(U FSTION

AT G

\vewnsr  Flectrically the covered wire and
the hare wire wauld be equally cthaent, but
mechanically the hare wire would be the better
The cuvvered wire would have a  greater
wetght (the weight of the inculation) to carry
when arranged in a span, and when 1t 1s ex-
posed to the weather for any great lenuth of
time the nculation becomes decomposed aml
hangs n  unughtly c<hreds and  fragments
from the copper The bare copper 1s the
<tronger for a gnen duameter of wire, looks
better. has the came efficiency and. therefore.
it 13 the best to uee
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Ouistion: Please give me a circuit
diagram showing the proper way to
hook-up a variocoupler, ‘two  vario-
meters and a two-stage audio-frequency
amplifier with a .001 mfd.” variable con-
denser in the ground circuit to further
facilitate the sharp tuning of the an-
tenna. Also, please include telephone
jacks in the detector circuit, the first
stage of amplification and the second
stage.

- ANDREW  JorbpAXN

Anxswer: The diagram in Figure 3 gives
you the proper wiring to use for the standard
regenerative circuit. The detector rheostat
is mcluded in the positive side of the filament
and the amplifier rheostats ‘aré placed in the
negative side of their respective flaments.
This is to insure proper free grid potentials
on the detector and amplifier tubes to insure
their operation on the part of the character-
istic curve where detection and amplification
are effected most efficiently. - -

The other parts you will need are:

GL—grid leak, 2 megohms;

GC—grid condenser, .00025 mfd.;

Cl—mica fixed condenser, .0005 mifd.;

AFT1—audio-frequency transformer, high
ratio; . _

AFT2—audio-frequency transformer, low
ratio;

R1, R2, and R3—rheostats, 5 or 6 ohms;
“A” and “B” batteries of correct voltages
to fit the tubes used.

* * *

Question: In which direction should
my antenna point to get stations east
and west? Should T put it up running
north and south or east and west?

M. W..

large sized "B”

WL

ik =
4o aijaio
A B224y

Ax~xswer: To receive east and west, the an-
tenna should be strung east and west., To re-
ceive north and south the antenna should he
strung north and south. The lead-in should
be fastened at the end pointing in the one
direction you want to receive from best. To
illustrate : 1f you want to receive in an easterly
direction the antenna should be stretched east

and west with the lead-in at the eastern end
of the antenna.

* *
ITow long should the
batteries last on a set
employing three radiotrons in a regener-
ative circuit and two stages of audio-fre-
quency amplification if two 45-volt bat-
teries are used and the set is operated
for about” three hours a night for six
nights of the week?

QUESTION :

ArTIIUR BrOwNXN
A~xswer: The batteries should be service-
able for a period of approximately five months
if they are of a reliable make.
* ok .k

Question: Is transformer coupled

radio-frequency amplification as efficient

as tuned radio-frequency amplification?
LawreNcE KENNEY

ANswER: No. The tuned radio-frcquency
method is the most efficient because the
resonance phenomena which takes place when
the plate circuits and grid circuits are in tune
makes possible a greatly increased plate cur-
rent and a correspondingly increased grid
voltage on the next tube. This is not so with
a coupling transformer that is.ornly roughly
tuned to a whole band of wavelengths. The
tuned method is still more efficient when some
method for preventing feedback is used in con-
junction with it, as the circuits may be exactly
tuned without-being thrown into oscillation.
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FIGURLE 3: The standard regenerative hook-up which shows how to use a vario-
coupler, two variometers and a wariable condenser with two stages of audio-fre-
quency amplification.
AFT, AF72
' ]
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QuesTion: 1 would like to get a
hook-up of the modificd Colpitt’s circuit
for receiving with one bulh and a
honeycomb coil. Please tell me the cor-
rect capacity of the condensers neces-
sary 1o use with this circuit, if any.

R. B. Many

Answer: You will find the circuit you have
asked for in Figuwre 4. You will require one
variable condenser, VC, of .0005 mfd. capacity,
for tuning and one fixed condenser, GC, of the
same capacity for the grid circuit. The grid
condenser should have a capacity of .00025
mfd. and coil, LI, is a hoveycomb or duo-

Y

lateral, size L-50. All the tuning is done with
the condenser, VC, and the regeneration is
controlled by the 6-ohm rheostat, R.

* * *

Question:  Is it possible to use a
loop antenna with the four-circuit
tuner? | find that I will be unable to

put up an antenna on the roof.

A. N. Tavror

AnswER: In a near futurc issue of Poru-
LAR Ravto there will appear an article descrih-
ing a modification of the four-circuit tuncr
which employs a loop of special design. The
set will operate a loudspcaker and operates
on three dry-cell tubes.

FIGURE 4. The modified Colpitts circunit for a single-tube recciver.
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NS T HAVE HEARD”

i

Ir vou are getting good results with vour recciving set, tell your fellowe-readers of PoruLax
RADIO hoze you gel them Give the call letters of the stations you hear, the locations of them, the
type of apparatus that you are wsing and 1low You Are Usixg I

NEW O WAVES HELDP 1M

Becavse of the new arrangement of waves,
1. Schwartz of Revere, AMass., is able to hear
=5 stations with Jittle interference when using
only two tuning instruments. Ilis record
was obtained during a period of three months,
using a variocoupler, a variable condenser and
a UV-200 tube,

Care in erecting his antenna, he thinlks, is
responsible for part of his record. It is made
of two wires cach 75 fect long, with a 30-foot
lead-in. One end of his antenna is 35 feet
high while the other is only 20. e heard
CJCB, Nelson, B. €, 2400 miles away ; CJOA,

Kdmonton, Alta, Can., 2,350 miles; PWX,
Havana, Cuba, 1,500 miles: CKCK, Regina,

Sask., Can., 1.775 miles; WDA, Fort Worth,
Tex., 1,050 miles; WDAR and WIHDB, Kansas
City, Mo., 1,300 miles; WEAV, Rushville, Neb,,
1.700 miles, and seventeen other stations more
than 1,000 miles away.
* * *
THIRTEEN STATIONS TO TIE PINT

“You may not believe it begins Victor
Wade Sandberg of Mont Belvien, Texas, “hut
| receive thirteen stations with a crystal and
2 coil 1 wound on a pint glass jar.”

e is fourteen years old and he made his
double-slide tuner himself. The stations he
heard, most of them at night, are WEAY,
Houston, Tex.; WIB, Austin, Tex.; WEAA,
Dalias, Tex.; WBAP, Fort Worth, Tex.;
WOAIL San Antonio, Tex.; WHAB, Gal-
veston, Tex.; WHB and WDAF, Kansas City,
Mo.; KSD, St. Louis, Mo.; WOC, Davenport,
O.; WMC, Memphis, Tenn.; WXY, Birming-
ham, Ala.,, and WOS, Jefferson City, Mo.

® %k
WIIAT ONE CRYSTAL DID

A crysTAL set made entirely at home by C.
E. Van Kirk, Saint Paul, Minn,, has picked up
WOC, Davenport, la.; KDKA, Pittsburgh, Pa,,
and a number of closer stations.

A CRYSTAL DETECTOR ON THE 111GIT SEAS

K. 11 IFrey, chief operator aboard the S. S.
Lilugo, reports hearing WW]  of Detroit,
Mich,, while listening at the ship’s crystal set
while the ship was approximately 250 miles
sontheast of Cape Ilatteras, a distance of

1,100 miles.
x % %

GOOD WORK ON .\ SIMPLE SET

Wit little more than “a rag, a bone and a
hank of hair,” Edward Foster of Dearborn,
Mo, hears 32 stations,  He has a wire, a phone,
a “hank” of pasteboard tubing and a crystal.
The sliding coil tuner is his own make, and
with a wire 160 feet long for an antenna, he
hears WSB, Atlanta, Ga.; WSY, Birming-
ham, Ala.; WGY, Schenectady, N. Y.; WIEFAA,
Dallas, Tex., and WHD, Morgantown, W. Va.

* * *

A SINGLE TUBE TAKES I1IM A LONG WAY

I~ regard to covering great stretches of ter-
ritory with a single tube, R. E. Jones, Jr., of
Bay City, Mich,, mentions the fact that his
set reaches 2,300 miles to KPO, San Francisco,
Cal. In order to cover the distance he employs
a single-circuit tuner at the sacrifice of consid-
erable selectivity. He uses a variocoupler and
a 23-plate condenser.

In his list of eighty-one stations in twenty-
five states are KFI, Los Angeles, . Cal;
CHBC, Calgary, Canada; WCAR, San An-
tonio, Tex.; KFDF, Casper, Wyo.; KFAF,
Denver, Colo.; WWL, New Orleans, La.;
WFY, Wichita, Kans.,, and WKY, Oklahoma
City, Okla.

x %
HEARING ACROSS THE PACIFIC ON
A GALVANIZED IRON ROOF

Using the roof of his house as his antenna,
S. G. Lewis, of Hobart, Tasmania, claims that
he has heard signals which came from stations
in places as far distant from him as Manila
and Panama.

330
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IME LIKES I11S SINGLE CIRCUIT

UsinGg two duolateral coils in a unique re-
generative circuit, Frank D. Stagio of Brook-
Iyn, N. VY., says he receives over great dis-
tances without interference which is usually
encountered in the use of a single-circuit
tuner.

Ile has received KDKA of Ifast Pitts-
burgh, Pa., with his detector tube alone, and
local stations can be heard a dozen feet from
his phones.

With a primary coil of 50 turus and tickler
coil of 35 turus, he covers all wavelengths
from 150 to 600 meters. His two variable con-
densers, one of which is in the ground circuit,
and the other in series with the tickler are of
.0005 mids, capacity.

Using two stages of audio-frequency ampli-
fication and a loudspeaker, he receives the fol-
lowing stations loud and clear without inter-
ference from local stations: KYW, Chicago;
WDAP, Chicago, Ill.; WCX, Detroit, Mich.;
WOO, Philadelphia, Pa.,, and NA.\, Wash-
ington, D, C.

* k%
IHE LIKES ONE STAGE OF AUDIO

Wittt but one stage ol audio-frequency am-
plification, Rodney Plimpton of Southbridge,
Mass., has heard 22 stations within his first
three months,

His antenna consists of one wire 125 feet
long, with a 25-foot lead-in. His set employs
three honeycomb coils in the usual regenera-
tive circuit,

Ifis hest records are WSB, Atlanta, Ga.;
WMAQ, Chicago, 1l.; WKAZ, Wilkes-Barre,
Pa.; WDAP, Chicago, l1l.; WOC, Davenport,
Ia.; WSY, Birmingham, Ga.; 3XW, Parkes-
burgh, a.; WDAR, Philadelphia, Pa.; WMC,
Memphis, Tenn.; WOAW, Omaha, Neb., and
CFCF, Montreal, Canada.

\% 6L

£ v VAR, r‘m

SURPRISED BY IlIS CRYSTAL SET

“A rew nights ago,” writes W. C. Robbins
of Okmulgee, Okla., “while listening in with
my single-slide crystal set I was surprised to
catch the last few bars of The Star Spangled
Bamner played on a violin. I knew of no
station near me that was broadcasting that
night. 1 called up the local station and asked
if they were broadcasting, and was told that
the music had come from Kansas City, Mo. It
was hard to believe, as Kansas City is 200
miles away, but I listened again and heard the
announcer. | was still more surprised when
later I heard a program from St. Louis, Mo.,
more than 400 miles away.

“l can’t always do this, but the fact that it
is sometimes possible makes me think that a
crystal set is not so much to be despised after
T
all, . e

NAVY IHOOK-UP MAKES A RECORD

From his home in Mechanicville, N. Y.,
Robert Trwin reaches to Porto Rico and to
Nebraska with two dry-cell tubes, and be-
lieves that his luck is due to a navy hook-up
which cmploys a variocoupler, two variometers
and a 43-plate condenser in a manner some-
what out of the ordinary,

His record includes WKAQ, San Juan,
Porto Rico; WOAW, Omaha, Neb.; WMC,
Memphis, Tenn.; WDA]J, College Park, Ga.:
WSB, Atlanta, Ga.; CFCA, Toronto, Can.;
CHYC, Montreal, Can.; WDAP, Chicago, HI.;
KSD, St. Louis, Mo.; WLAG, Minneapolis,
Minn.; WHA, Madison, Wis.; WIHAS, Louis-
ville, Ky.; W\W/J, Detroit, Mich., and WDAL,
Jacksonville, Fla. .

All of the stations he hears except WKAQ,
were reccived on one tube. His single stage
of audio-frequency amplification  increases
their volume, however,

A nevel circuit for two tubes which employs two
vartometers and a variocoupler and makes use of

g regeneration for increasing its reception range. One
d stage of audio-frequency amplification is added for
—T 6C increastng volume,
VAR 2
L, Lo
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Ix finishing a radio cabinet with an
open  grained wood such as chestnut,
ash or oalk. it is a comparatively easy
job to give it an antique  gray finish.
This finish is permanent and has a good
appearance,

Rub  the wood with  a
linseed oil, and clean off with a
antil the surface of the wood 1%
Then il the grain of the wood
4 filler made of white lead mixed
lampblack so that 1t i colored a
aray,

When
the

down
paper, until it 1s
wax lmish put on with a

little
cloth

dry.
with
with
light

down

the filler has hardened in the
whole  surface  should he
fine  sand-

again, with
amooth and then a
cloth.

orain

rubhbed

Npvee run the antenna lead-m any
long distance through the house. Make
it as short as possible from the window

where the wire is brought . I the
lead-in is long nside the house the

will absorh most of
should

walls and ceilings
e radio-frequency energy  that
be used in the set for producing
nals: in other words the signals  will
he much reduced in strength.

Place the receiving apparatus  near
the window and run the ground wire
to a waterpipe!

21—
ST

Gassy tubes such as used for detec-
tors function at plate voltages between
1614 volts and 2214 volts; usually they
function best at a plate potential of
about 18 volts.

- AMATEURS

ilard tules, when used as detectors
usually function best at plate potentials

of about 45 velts and as amplifiers at
plate potentials of 90 volts or more
according to the type of tube used.
* ok %
Do not
struments

paint any of your radio -
or coils; leave them dry.
X ok K

Wik a 100-foot antenna is specified
for use with a certain receiving set, the
100-foot length refers to the length
from the spot where the lead-in joins
the horizontal wire to the furthest tip
of the antenna.

To illustrate: In an anteuna with a
hovizontal wire 100 feet long, if the
lead-in were taken off at one end, the
antenna would be referred to as a 100-
foot antenna. 1 the lead-in were taken
off at the center, the antenna would be
only a 50-foot antenna. It would have
about the same characteristics as a two-
wire antenna 50 feet in length,

When using SCC copper wire to
wind coils for a receiving set, he sure
hat the insulating wrapping of cotton
is not damaged, as this may cause two
adjacent turns of wire to short-circuit.
I1f two turns o touch in this manner,
the radio-frequency currents induced in
the coil will induce a heavy secondary
curvent in the short-circuited part which
will dvop the voltage across the whole
coil so that the signal strength will be
materially lowered. Do not danage the
insulation when winding the coils.

332

www americanradiohistorv. com



www.americanradiohistory.com

POPULAR RADIO 333

IT will assist in obtaining quiet re-
ception, without any extraneous mnoises,
in a radio receiver, if a .5 mfd. fixed
condenser is connected across the “‘A”
and “B” hatteries as shown in the dia-
gram on this page.

x k% x

BE sure that you obtain a good grid
condenser and reliable grid leak, as
these two instruments, more than any
others in the set, will determine the
sensitivity of the receiver as a whole,

WHEN trying out a receiver for the
first time, try out one tube in each
of the sockets, one socket at a time,
with all the batteries connected, In
this way, if vou have made a wrong
connection, vou will burn out only one
tube instead of all the tubes in the

but first make sure that you have
everything hooked up correctly,
x % %

Do not erect your antenna either over
or underneath any sort of power wires,
because the power wires may carry a
dangerous voltage, and if they or the
antenna fall while the set is being used
the operator may receive a serious
shock.

* ok %

NEever charge your bhattery without
disconnecting it from the receiving set.
If you leave it connected to the set, and
turn on the charger, you may expect to
blow out the line fuses, or the tubes.

22

b

This is because one side of the lighting
line 1s grounded, and as the filament
circuits in most receiving sets are also
at ground potential, you may expect to
sce or hear fireworks.

x % %

Do not oil the levers on the rheo-
stats used in the set for making con-
tact with the resistance unit,  This will
finally result in “frying” noises in the
receivers, due to the varving resistance
junction formed when the oil heats up
and carbonizes, The rheostats now on
the market are correctly designed to
work without any form of lubrication
between the lever and the resistance
wire.

x k%

A Loor antenna cannot be used with
any real success with a crystal detector
or non-regenerative vacuum-tube cir-
cuit unless used in conjunction with
radio-frequency amplifiers. A regen-
erative vacuum-tube circuit will give
only fair results with a loop, for local
reception, unless it is used with audio-
frequency awplifiers.

Don’t try to make an amplifying
transformer for audio-frequency anm-
plification, In the end you will give
yourself a lot of trouble and will be
able to produce an instrument of only
inferior quality. Buy one of the re-
liable standard makes and get a good
nstrument.

V

C

A fixed condenser, of approximately one-half microfarad, connected across the “A4”
and “B" batteries will keep out battery noises from your set.
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ITias of general b

(17.(,».\.

erest that vou ought to Lknote;
radio fan ought to know.

bits of useful information that

I e

Kadio Announces the President’s Death

an important part

Ox~ce again radio played
we of a national

in the dissemination of ne

character, when I'resident Harding died in
San Francisco on August 2nd.  The Presi-
dent’s  deuath  occurred  at 7.30 r.m., Pacific

Press had the story

time, and the Assocated
tes, the report being

out within five or ten nunu
received at the Washington oftice of that
organization at 1055 p.a., castern standard
thne, or twenty-five minutes after Mr. Hard-
ing died. The first intimation the general pub-
lic had of the Preident’s death, however, was
when various newspapers with broadcasting
licenses sent out the Associated Press dis-
patch. As a result of the broadeast announce-
ment, the news of the President's death was
generally known from thirty minutes to two
hours before the newspapers in the larger
cities were on the street with an extra.
* ok k
Tawe 10 Passed the Pealk in Numibei of
Broadcasting Stations?

Tue number of broadeasting  stations s
apparently subsiding. The peak of the curve
of this popular scrvice was reached in May,
when 591 stations were on the tists of the De-
partment of Commerce. On June 30, there
were 573 or 18 fewer stations than in May,
although there were 115 more than in June,
228

On June 30 the total of 573 stations was dis-
tributed as follows: Class A, 203; Class 13,
4;_’; Class C, 327; and Class D (development),

x k%

Radio Saves Uncle Sam $20,1603
ALl War Department telegrams, cablegrams

and radio messages are handled directly
through the Army Message Center, located
in the Munitions Building, and under the

direction of Major-General George O. Squier,
Chief 'Signal Oflicer of the Army. An average
of 322 messages a day is now handled, the
bullc of the dispatches being sent and received
by radio. As a financial saving to the gov-
ernment, the Message Center is a unique fac-
tor. Through the operation of its radio net
it has reduced the telegraph tolls from $5,500

3

-

J

in July, 1922,
Through the use
ing 112 stations in ever
the Message Center
radiograms, totaling 2,
the last calendar year.

o $1,650 in March, 1923,
of its radio net, now includ-
y corner of the country,
handled 62,222 official
235417 words, during
1f this trafhc had been
handled over commercial telegraph lines, the
cost to the government would have been
$38.202, but the anmny cost was only $18.039,
exclusive of enlisted operating personnel. The
cving to the country amounted 10 $20,163.
x x %
The Nine Kadio Inspectors

ur and broadcaster should know
Radio Section of the De-
ree in his district, so that
keep in touch with new
d upon by bogus

IivEry amate
the officials of the
partment of Comme
he can get advice,
regulations and not be impose
representatives.

At headquarters in  Washington, Chi(;f
Supervisor of Radio W. D. Terrell 15
charge under Secretary Hoover and Com-

Terrell is assisted Dy
of Radio. In the
as shown, the

missioner Carson. M.
W. . Downey, Supervisor
nine districts with headgnarters
following men are 1 charge:

District HHeadquarters Supervisor of Radio

let Boston C. C. Kolster

2d New York Arthur Batcheller

3d Baltimore R. Y. Cadmus

41h Atlanma K. Y. Cadmus (until
relieved by Van
Nostrand)

S5th New Orleans Theodore G. Deiler

6th Gan Francisco ]. I%. Dillon

7th Seattle 0. R. Redfern

8th Detroit S, W. Edwards

9th Chicago . A. Iseane

* *

Rroadcasting Stations Break Into Mexico

Two radio-telephone broadcasting stations
were recently opened in Mexico City, Consul
Thomas 1). Bowman, reports. Various efforts
have been made in recent months to obtain
concessions for the cstablishment of such sta-
tions, but it is on

ly recently that the govern-
ment granted permission.

It is reported that
other broadcasting stations are to be erected
in Mexico.

4
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“What panel shall I use?”

NE of the first questions you probably

will ask yourself when you get ready to
build your radio set will be about the choice
of a good panel. Your answer will determine,
to alarge extent, the efficiency of your set.

Ofcourseyouwant a panel that hassuperior
insulating properties. Celoron Radio Panels
are used by fans who appreciate the value of
a good radio panel. They have high dielectric
strength and great volume and surface resis-
tivity. Celoron panels are uniform in quality,
and do not warp or crack.

You will find Celoron panels casy to saw,
drll, and tap. They engrave evenly without
feathering, and enable you to build a set that
1s neat and attractive as well as efficient.

Approved by Uncle Sam

Celoron Radio Panels are approved by the
U. S. Navy Department Bureau of Engincer-
ing and the U. S. Signal Corps. Many of the
leading manufacturers of radio equipment
use Celoron in their standard parts.

Fach panel is wrapped separately in glass-
ine paper and carries complete nstructions
for working and finishing. Ask your dealer for
one of the following sizes:

1—6x 7x% 5—7x 18 x %
2—7x 9x3% 6—7 x 21 x &
3—7x12x§ T—7x24x ¢
4—7x 14 x f S—12x18x &

We also furnish Celoron in full-sized sheets
and can cut special sizes if desired. If vour
dealer has not vet stocked Celoron panels,
ask him to order for you, or write direct to us.
Indicate by number the size you want.

Send for free booklet

Our booklet, “Tuning in on a New World,”
contains a list of the leading broadcasting
stations in the United States and Canada,
several efficient radio hook-ups, and an ex-
planation of the symbols used in radio dia-
grams. Write at once and be sure of getting
yours before the supply is exhausted.

To radio dealers: Send fer special dealer price list showing standard assortments

Diamond State Fibre Company

BRIDGEPORT

(near Philadelphia)

PENNSYLVANIA

BRANCH FACTORIES AND WAREHOUSES

BOSTON CHICAGO

SAN FRANCISCO

Offices in Principal Cities
In Canada: Diamond State Fibre Company of Canada, Limited, 245 Carlaw Ave., Toronto

CELORON

STANDARD RADIO PANEL

www americanradiohistorv com
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Beautiful New Furniture Models—
Simplified Tuning—Self-contained

The three new Kennedy Furniture Models illustrated on
this page are the very last word in radio receiving sets.
Even if attention were drawn no further than their ex-
terior beauty, their purity and harmony of design alone
would be instantly appreciated.

The recciver in each is a new achievement of the Ken-
nedy Engineering Staff. Extreme simplicity of tuning is
attained with the same selectivity and long-distance re-
ception that have made Kennedy sets so well and
favorably known. Only two dials are used—one for
“tuning in” or selecting the desired station, the other
to control sound volume.  Adjustment is provided fot
very fine tuning.

These models are complete and self-contained. They
operate on dry battery tubes for which internal space i
provided, although any standard tubes—including
storage battery type —may be used. Two stages of audio
amphfication—built-in loud speaker with unusually
clear and distortionless qualities of reproduction. Highly
polished Formica control panels. Gold-plated metal
trimmings on front—including dials. Respond to all
broadcasting wave-lengths.  Each complete with three
dry-battery tubes, all dry batteries and Kennedy
3000-ohm phones with plug, for individual reception.

Kennedy Model X. Beautiful hand rubbed Mahogany cabine
with inlay of Satin Wood and Ebony. The tracery, in delicatl
contrast with background, is suggestive of the marquetry worker
of King William's time. Price, complete. .....oooovereoes $285.0

Kennedy Jacobean Console Model. Exemplifies the late Jacobea
design. Built of American Walnut with artistically matched pane
ing. which contributes the rich subdued effect almost alway
associated with true elegance. Price, complete .. ... $775€

Kennedy Spanish Desk Madel. An adaptation of the Spanis
with a free intermingling of the effects of the Moorish influenc
This is particularly in evidence in the panel. Cabinet finishe
either in Mahogany or American Walnut. Interior lined cor
pletely with Golden Bird's-eye Maple. Price, complete ... $8254
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\ New Popular-Priced Model,
Iead Phones and Loud Speaker

i+ apparatus shown on this page is of the same
4h character as the more elaborate Furniture
dels. The sets were designed to fill the demand
i1 high quality at a popular price, and, with the
wnderfully improved head phones and separate
iH speaker unit, they provide Kennedy apparatus
fuevery home.

Winedy Model V. Incorporates the new Kennedy recciver
sitwo-stage amplifier at moderate cost. Same type of radio
| as higher priced Furniture Models, but without loud
Aker. Highly polished Formica control panel. German
bt dials. Space for batteries. All dry batterices, three dry-
=ty tubes and Kennedy phones with plug,complete..$125.00
#iiver only, without pr\oncs, tubes or batterics....$ 86.50

}{medy Type-281. One of the sets that has won recogni-
‘s for the Kennedy line. An extremely selective three-
caiit receiver. Sohid Mahogany cabinet. Brilliantly polished
Wnica control panel, black etched dials, heavily nickel-plated
wpl parts. Wave-length range 175 to 900 merers. Designed
fe-volt tubes but can be used with dry-battery tubes as well.
H:iver onl $ 90.00

Qi)
(’M{ )
N

4piver and two-stage audio amplifier 5145:00

Hinedy Type-311, 522 Portable. Neat, compact. portable.
tisly tuned—highly selective and efficient. Designed for all
u\!urd tubes, including dry-battery type. Detector and two
‘nes of audio amplification. Wave-length range 150 to 600
wers. Complete with three dry-battery tubes, all dry
werics and Kennedy phones, with plug........ ... $137.50

Minedy Loud Speaker. The same as used in the new
% nedy Furniture Models. Remarkable fidelity of repro-
Jkion with total absence of unpleasant distortion. No
% rate batterics required. Price,complete with 6 ft.cord..$30.00

binedy Head Phones. Perfection in mechanical and
werical design results in unusual volume with rich tonal
L ty. No ruttle or blare. Extremely sensitive on weak and
lint signals. Light and snug fitting. Resistance 3000 ohms.
de perset, with6ft.cord. ... o L Lol $9.00

"o PORTADLE COMBINNTION su'

See the new sets and parts at the nearest =
Kennedy dealer or write us direct for literature. i

State rype of ser in which you are interested.
Write or wire for exclu. 4.
e

! (D EALER S sive Kennedy propositiou.

THE COLIN B. KENNEDY COMPANY

5 All Kennedy receiving sets are : =S
fNT Louts SAN FRANCISCO regenerative—Licensed under Arm- AN
strong U. S, Patent No. 1,173,149, 7 p
— T e . (| ciioNE S [frus. b
=T =~ b I\ 7 [ () — T =
===y S A 92 7.0 T { AN B YUY § 7~ i
Y
SN = > < =
n ~— >y S - & N . Ty -
£ A = e -~ oL P S
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Armstrong
Regenerative
Recerver

Licensed under
Armstrong
U.S. Patent
No. 1,113,149

-,

r

HE ACE TypeV ik

is a long range re-
generative radio receiver,
Signals received on it are clear and
distinct. Stations from coast to coast
are heard under ordinary condi-
tions by owners of this set. Won-
derful efficiency, simplicity of op-
cration and low cost are the chief
factors in the growing success of
this receiver. They are the things
that have made it the most popular
on the market. Thousands of the
Ace Type V have been sold, and

hundreds of letters from the own- The New Ace Type 3 B

ers are proof of their success. Can
be used with dry cell or storage
battery tubes.

Those who desire to operate a loud
speakerin connection with the Ace TypeV
Jater can add an Ace Type 2 B, anew two-
stage audio frequency amplifier, to the set.
Then music or voice being received from
a far-away station will be heard through-
ﬂ out the room or hcuse. The price of the

A new member of the Ace family selling for $50,

) =
Ace Type 2B amplnficr 1 $20'00' which is equal to a combination of the Ace Type v
If your dealer cannot supplv‘yqu, order direct, and the Ace two-stage amplifier. Like the Ace Type
mentioning his name. Ask for “Simplicity of Ra- V it is manufactured under Armstrong U.S. Patent
dio.”” Your copy is FREE. No. 1,113,149, This set is new, but months of re-

DEALERS—Worite on your letterhead for attracs search .work have brought it to a high degree of
perfection, Qut-performs receivingsetscostinggreat

ive sales proposition. A . b
deal more. A filament switch eliminates necessity of

turningoutrheostatswhen setisnotinuse. A person
THE PREC[SIBN EQUIPHE“T CGMPANY hearing abroadcastingstation may turnoffthesetby
throwing switch and come back later without retun-
Mﬂﬂa 8"(_ PREs.
1016Vandalia Ave. Cincinnati, Ohio

ing. A telephone jack is between first and second
stage of amplification. This is for use of personswho
desire to use head phones instead of loud speaker.
Crosley Multistats, universal filament control rheo-

stats for all makes of tubes s
also are used in the Type 3B: PI'ICC, $50

14
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CROSLEY MODEL X-J
With Battery Cabinet

This combination makes the set com-
pletely self-contained. The batteries are
housed in this handsome mahogany, wax
finished cabinet. Price of cabinet alone—
$16.00.

CROSLEY MODEL X

This remarkable receiver—still priced at
£55.00—contains many new features such
as the R. F. T. A, Coil and the Multistat.
The battery cabinet, illustrated above,
may be fitted to it, thus adding to its
present beauty.

cAnsowncing -
THe New CROSLEY MoODEL X-J
PrRice $650°

The Crosley Model X, has in just a year's time established itsclf as
the most popular and successful receiver ever marketed.  Tundreds
of unsolicited endorsements like the following constantly come to us.
A man writing from Belleville, Kansas says:

“1 have found the Crosley Model X to he the best radio receiving et
I have used and permit me to say that I have been interested and udingg
radio sets since spring of 1922 including all standurd makes”

Now comes a companion. the new Crosley NModel X-J, embaodying all
the good points of the Maudel X toeerher with preater rehinement of
detail. Some of the new features of rhis wanderful receiver which
make for greater distinction and beauty are:

1. KNOBS AND DIALS -larger, casier to control and hetter

luoking.

2. FILAMENT CONTROL SWITCH —snaps filaments  on
and off.

3. JACK-—allows you to plug in with head phones on three tube-.
When tuned in, just pnll the plug and you are switched to the
lond speaker.

4. ELIMINATION OF BINDING POSTS ON FRONT
PANEL., By remeving the binding posts to the rear, the heeuty
of the set is greatly enhanced.

5. SOCKETS—Porcelain sockets are replaced with blick coan-
pound sockets which arc just as etficient and better hooking.

6. CONDENSER—The New MNolded Crosley Condenser made
of specially prepared compound will out-perform any condenser
on the market.

7. MULTISTAT—Allows the usc of all makes of tubes. (Now
a feature of the standard NModel N).

8. RFTA COIL—New low resistance coil permits sharper timng.

Write for Descriptive Pamphlet
For Sale By God Dealers Fverywhere

CROSLEY MANUFACTURING CO.
1016 Alfred Street Cincinnati, Ohio

New York Office, C. B. Cooper, 1803 Tribune Building, 151 Nascan
street, Beekman 2001
Boston Office, B. . Smith, 755 Boy! ton street, Room 316,
Chicago Office, 1311 Steger P.Mg.\.lzx I Jackson Blvd,, R. A, Stemm,
Sl
Philadelphia Office, J. H. Lyte, 65 North 63rd «treet.
St. Louis Office. Rob't W. Bennert Co., 1320 Syn licate Trust Bldg.

EROSLEY. -~ —

A A

Better -Cost Less

Radio Products Sy

15
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“ Ktfihe Manito, the prighey,
e sCallt'she Dribes of men together.

wPUESonG or HinwaTua, Lavg fullies

<D
.

StCll" mn GIFTS ¥roM THE GREAT Seirrr”said Iron Hawk,
. the famous Sioux chief, of the Indians’ means of

the adlo o | . .
communication. The final perfection of this great

Wbl‘ld gitt to mankind is radio. The new science attains its
wltimate in Mu-Rap Recervers., The Mu-Ran
owner lives in close touch with a vast radius of 4300
miles and more. Time is eliminated. Distance is only
geographical. Reception conservatively guaranteed—
1000 miles, using only a 2 foot loop aerial.

WRITE FOR LITERATURE /

- Mu-Rap LaBoratoriks INc.
809 FirTH AVE. ASBURY PARK, NEW JERSEY

16
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The Greatest Advance
in Radio Sice Radio

Weighs 6 lbs.

6" square

PATENTS PZNDING

' BASUB uses electric light current (AC) in

- place of storage battery or dry cells for the

“A” battery of any radio set for radio fre-
quency, detection, and audio frequency

Buy a Basub power unit for your present set, or have your new
set furnished with Basub built in as an integral part, and so
insure uniform voltage and consistent service without re-

] charging or testing.

No tubes, acids or sulphated terminals.

Can be mounted in any position.

Furnishes 75 watts output.

Various models to cover the entire field of commercial voltages and cycles,
$30 to $35.

If your dealer hasn’t Basub, send us his name and address

Simplex Electrical Laboratories,Inc.

144 Livingston St., Brooklyn, New York City

We will Exhibit at Booth 58, American Radio Exposition,
Grand Central Palace, New York City, October 6th to 13th, 1923

17
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I C.1.C. Loud Speak-

er at $14.50 will give
a volume found only in
expensive instruments,
and a quality of tone not
equalled by any other loud
speaker on the market.

It has a non - metallic
diaphragm giving distor-
tionless reproduction, a
pipe organ metal horn
giving pure clear tone, an
adjustable air gap and a
beautiful finish similar to
a fine grained Morocco
leather.

i i oud er

guaranteed. acts\

Write for our pamphlet
“Loud Speaker Facts’™'

CONNECTICUT INSTRUMENT CO.

STAMFORD, CONN.

Distributed in Canada by Perkins Electric Ltd., Toronto, MONTREAL, Winnipeg
18
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Whether

Vo “Bild Your O
or Buy Complete Sets—
Rely on De Forest!

ISILF()RE anyone else was thinking
of radio, nearly a quarter of a
century ago, Dr. Lee De Forest was
doing the first radio broadcasting.

All during the development of the
art the De §(>rest Company has been
making the laboratory tested parts,
out of which experts all over the
United States made their experimental
sets.

When radio became popular the
people in general found out that if a
part was marked “De Forest”—it
worked.

During the “rush months” when
radio production couldn’t catch up
with the demand, De Forest parts
were still manufactured with that
painstaking care and exactness and
knowledge of electrical science which
mean the best possible kind of service
to the user..

The De Forest name has always
been too famous for the De Forest

Company to allow anything to go out'

which was not laboratory tested and

De Forest Products are sold only through exclusive agents,
direct to the public for your protection. The De Forest
'Ccmpany will be glad to hear from representative dealers
in various communities who wish to become exclusive
De Forest agents.

e
n

guaranteed to function.

Ask the De Forest Agent to show
you the laboratory tested De Forest
parts. Ask him to tell you about the
various hook-ups which are possible.
[f you are interested in complete sets
let him show you the famous De
Forest Reflex. whose range on indoor-
loop varies from 1.500 to 3,000 miles,
according to atmospheric conditions,
and which 1s known all over the
country for clearness of reception
and unusual ease of control.

Whether you “build vour own” or
buy complete sets, rely on De Forest
—the most famous name in radio.

Send us a postcard for the free
De Forest catalog with complete
details of sets, parts, and the per-
fected De Forest dry cell and wet
cell audions.

DE FOREST RADIO TEL. & TEL. CO.
Dept. P. R. 2 Jersey City, N. J.
1f located west of Pennsylvania, address

DE FOREST RADIO TEL. & TEL. CO.
WESTERN SALES DIVISION
Dept. P. R. 2, 5680-12th St. Detroit, Mich.

Tllustrated above are the De Forest Vernier Variable

Condenser, $15.60; the De Forest Combination_Audion,

£5.00; the De Forest Tube Socket, 80c., and the De Forest

Combination Rheostat and Potentiometer, $2.00. Prices

Rlusk.approximatcly 69% for transportasion west of the
ockies,

19
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U.S. TOOL
CONDENSERS

Plates and Spacers
Chemically Treated

to Prevent Oxidizing

HE greatest enemy of condeuser

efliciency —oxidizing  of  platos and

spacers—is conquered In U. 8. Tool
Condensers, by an  exclusive chemical
process.  Years of continual use and ex-
posurc leave these condensers unharmed
as perfect as the day they were purchased.
Built to maintain a reputation, gained
through years of honest manufacture.

Wrive for iltustrated booklet and the name
of the nearest UL 3. Tool dealer-—TODAY

U.S. TOOL 116 MechanicSt
COMPANY INC Newark, N.J.

The FAVORITE

A Perfected Radio Cabinet
No Aerial—No Loop No Ground

This latest radio sensation is a complete
instrument for the home, ofhce, school, store,
cte.  All equipment concealed within cabinet,
which can be moved about at will without |
affecting its operation or its clear, mellow tone.

‘I'he FavoriTe operates in all weather con-
ditions with absolute safety, and with its loud
speaker is the most perfect reproducer on the
market.

Cabinet sold separately or completely
equipped.  Operates any good hook-up. It
provides for sharp, sclective tuning and clear
reception. Simple in operation and perfect
in results.

Beautifully finished in mahogany, walnut
or oak.

Write for descriptive circular and prices.

Decalers’ territory open.
Invenled and Manufactured by
G. A. BARTHOLOMEW
409 Guardian Bldg. Cleveland, Ohio

DPatent Applied For

R

20
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The new Timmons
Talker with stationary
magnet. The Gothic
scroll design is the
same as the adjustable
type. Price $25.

The adjustable type
which now has a grill
of Gothic scroll design
backed by a screen of
light gold color. Price
$35.

Note in the illustration
how the lines of Tim-
mons Talkers are in
harmony with those of
all radio sets—there’s
no jarring conflict of
shapes.

| The Most Beautiful Loud Speaker
in the World

Just as the phonograph had to develop from its many
shaped horn stage, so is radio going ahead right now.

Today the radio cabinet with its polished pancl, knobs
and hand stained wood, belongs in the room with the
piano and phonograph; but the loud speaker—is it also
at home there? Or does it appear out of place, grotesque
or gawkish?

Our thought in designing Timmons talkers was to make
them beautiful in appearance as well as in tone.

Both types have a fincly executed grill of Gothic design. Similar
to the talker cabinet, these have a rich hand-rubbed mahogany finish.
Type “A” (adjustable) has a bronzed screen and dis!, while the other,
type “N” (non-adjustable) has a copper color screen of material
similar to silk but much stronger.

Both talkers use the principle of reflected tone—that is—two horns,
both, however, are hidden behind the screen. Thesc horns arc metal,
one of them—the reflecting horn—is finished with'' accousticoat,” a
substance which is built layer upon layer and makes it less liable to
false vibrations and distortions than any wooden horn.

But let your dealer show you both Timmons talkers, then hear
them; you will know that we actually have made Timmons talkers
beautiful in tone as well as in appearance.

Your dealer has the new Timmons talker folder " Volume Without
Noise””—or write us.

| J.S. TIMMONS

339 East Tulpehocken St.

Germantown.Phila..Pa.
Mamifrcturer of Rodw and Loud Speating Telephome Fppautes

" et
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REAL RADIO PERFORMANCE

New Principle of Tuned Radio Frequency Gives Remarkable Results
with the

MELCO-SUPREME

The Radio-Frequencv Amplifying Receiver that—
Operates with merely a 10 FT. WIRE—not even a ground necessary.
Price Otters exeeptional CLARITY without the slightest loss of tone quality.

Assures unusual  program SELECTIVITY through its single tuning
Only adjustment

Affords real LONG DISTANCE by covering all Broadeasting ranges from

$]25 180 to 610 Meters.

Mr. Lawrence Cockaday in his article on Tuned Radio-Frequency
Complete knock-down parts for Amplification in the August “POPULAR RADIO" describes in mi-
Melco-Supreme including drilled nutedetail the AcmedyneCircuitasemployedin the Melco-Supreme
cnzraved Bakelite panel and solid
mahogany cabinet

PRICE $75 Write for complete literature on all Amsco Parts.

AMSCO PRODUCTS, Inc.

Broome and Lafayette Streets Dept. P.R. New York City

MIGNON NEW TYPE

STRAIGHT LINE VERNIER

AIR CONDENSERS

POINTS OF SUPERIORITY

1. Stator plates instead of being loosely fitted are pressed into
slots assuring perfect electrical contuct.

2. Proper capacities and no over-rating of same.

3. Rigid construction so original adjustinent is maintained.

4. Rotor and Stator plates of logarithmic curve type.

53

)

[formica instulation throughout.
Patented vernier arrangement eliminating hody capacity.
Accurate and correct spacing of special spring aluminum
plates.

8. Lowest dielectric losses proven by laboratory tests.

9. Friction adjustment on rotor shaft, assuring positive and
permanent tuning adjustment.

10. Independent vernier control.  Vernier does not rotate with
main rotor plates.

COMPARE PRICES AND QUALITY
Type G., 13 Pl., 0002 M. F., $2.75—Type H., 23 P., .0005 M. F., $3.25-Type J., 43 P1,, .001 M. F., $3.50.

These Prices Subject to Advanc® Nov. 1, 1923

Sold by all Leading Electrical Firms and Radio Dealers.
If not Obtainable from Your Dealer, Write us Direct.

Jobbers, Dealers and Set Manufacturers Write for Discounts.

MIGNON ELECTRIC MFG. CORP.

27-33 SOUTH WATER STREET ROCHESTER, N. Y.

22
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LARITY of speech and music
< can only be accomplished thru
the use of well designed
RADIO PARTS. Absolutely de-

pendable insulation is a requisite of

TUBE SOCKETS
R730 Standard Tube Socket
R732 UV-199, C-299 Socket

Genuine Hakelite Base. furninhed
either in Black or Mahogany.

first importance.

Radio, a science of high frequencies
| and electrical stresses, requires perfect
| insulating materials to eliminate the
| leaks and losses solely responsible for
noisy circuits.

GENUINE BAKELITE parts

RHEOSTAT DIALS
R294 White Dial
R295 Black Dial

Knohs of genuine Hakelite;
Black or White Face Dials.

INDUCTANCE
SWITCHES

R750 White Dial

R751 Black Dial

Madc of Moulded Bakelite; Reaut}-
fully designed knoba and dlais.

ALL THE NAME IMPLIES

RADIO APPARATUS

Radio Apparatus Division
KING SEWING MACHINE CO., Buffalo, N.Y.

L
SWITCH LEVERS
R7731% in. Lever
R774 1% in. Lever
R775 1 in. Lever

Dlack or Mahoganv Bakelite
knob; Highlv pelished fiinsh.

PLAIN RHEOSTATS
R630 6.5 ohms
R632 25 ohms
Ré34 40 ohms

Furnished either in Blick
or Mahogany Bakelite.

7
VERNIER RHEOSTATS
R631 6.5 ohms =
R633 25 ohms —
Genuine Bakelite: vernier control =

gives micrometer adjustment
of resistance.
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IONEER

INSTRUMENTS

P
_ iy The old reli-

; ‘ able stand-by
variocoupler
: and variome-
ter circuit has
~ stood the test
of time and
is today in
greater use

than ever be-

ph) :

) N = y
Pionecr Variocoupler $7.00

Pioneer coupler and vario-
meters are built to meet all
the latest broadcasting wave
lengths.

The variocoupler has the prim-
ary winding on the inside, giving
closer inductance, and with 16

taps permits of greater selectivity
and closer tuning.

P
<

<
=

&

The shells
and rotor are
of moulded
Bakelite.

Moulded inour
own factory un-
der our personal
supervision. All
connections are
positive and con-
stant. Made for
either panel or
table mounting.

Pioneer Variometer $6.50

The beauty of these instruments has
not vet been equalled—their electrical
efficiency never surpassed. Send for
illustrated folder.

100 Pioneer Ave. Galesburg, Illinois
Branch Offices:

Europoan Brench Oftice: London, Eng., & 27-28 Anning Street.
Gaston E, Marbaix, Europoan Manager
New York City. 220 Fulton St.

Chicago, Ill.... .33 So. Clinton St,
Kansas City, Mo.. .....208 Baltimore Bldg.
Minneapolis, Minn....706 Plymouth Bidy.

San Francisco.....................623 Larkin 8t.

\.

e

- )

Yhe Jj SUPER SENSITIVE
RADIO RECEIVER

The Perfected
One-Tube Reflex

e
| W e l

g | TTERPHONE BROADCHST Receey

. 4 |

Mile- 201 ;
stone £ |

m ' i -
Radio 2 -
I),.UE. CIRECTIONS =T

s
ress
THE 4
“« au?[g {\.l'r:fyﬁi:rus «©w

Instru-
ment

‘45

Local Reception Through
A Loud Speaker

Guaranteed

"I'his one-tube Receiver, using the UV201-
Alube, OPERATED BY DRY CELLS,
also brings in many distant stations with
sutficient volume for loud speaker re

production. Using a head-set, one thou-
sand mile reception has been consistently
obtained under summer conditions.
COAST TO COAST RANGE PRAC-
TICALLY ASSURED in Winter when
set is properly installed. Amplifiers may
be added to the Etherphone to give loud
speaker volume at all ranges.

Write for Folder, or ask your dealer

DEALERS: Write For Proposition

Radio Apparatus Co.
39 W. Milwaukee Ave., Detroit, Mich.

_ =
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Thrill!

Listen-In Tonight with a Kellogg
Head Set

Clear reception with plenty of volume is nec-
essary to satisfactorily hear distant stations.

Kellogg head sets should not be classed as
ordinary radio receivers. Today Kellogg stands
foremost in the manufacture of a high-grade
head set that actually surprises listeners in
comparitive tests.

Maximum volume, unusual clearness, extreme
lightness in weight, are a few of the many outstand-
ing advantages. The head band is unusually light,
though durably built.

The magnets are of spe-
cial tested steel and hard-
ened by our own special
method which controlsthe
heat and time electrically
and mechanically,elimina-
ting any possible variation.

The magnet windings
are of great accuracy, the
mountings, end plates,
wire, insulation, etc, are of

the highest grade.

Our twenty-five years
experience in buildingre-
ceivers for telephone work
has proven invaluable in _
turning out a real radio = A
recciver of merit, ;

Listen-in tonight with a pair of Kellogg receivers and get a new thrill from your
radio set. With Kellogg radio equipment, USE Is The Test.

Kellogg Switchboard & Supply Company
CHICAGO
COLUMBUS KANSAS CITY SAN FRANCISCO PORTLAND
Kellogg apparatus exclusively is used in building The Symphony Receiver

25
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i

Assemble Your Set With
J DAY-FAN Radio Apparatus

And You Will Have—
v 1.—Tuned Radio Frequency Ampli- 6.—A Recciving Set covering the W
5| fication. whole public broadcasting and Z
% 7 2.—A Balanced Vernier Condenser. amateur range. )
| 3.—Bankwound Bakelite Variocoup- 7.—The most up-to-date set in your
7//’ lers or Variometers. community.

4.—High Ratio —not  distorting 8.—Results you will be proud of.
Audio Transformers. 9.—A complete layout to work from.
5.—The proper rheostats. 10.—Less money invested.

Wrile for booklet free of charge

The Dayton Fan & Motor Co.

Established 1889
Dayton, Ohio

SRR

b

(CURKOIDS

The Curkoid of a year ago was
the best inductance known. We
now present our improved Cur-
koid after months of research and
test. It is wound in the same
form—a Curtate Epitrochoid—but
has proportions which result in
259, increased effectiveness.

Curkoids are not affected by any
“exterior intluence” or “body ca-
pacity” whatever. They have
very low distributed capacity, high
inductance, extremely low high
frequency resistance—and this re-
sistance “does not rise with the increase of frequency as rapidly as with other types of inductance” (unso-
licited comment). All these make our resonance curve very acute and of greater height.

Our new model Dual and Tripie No. 3 Couplers are the only accurate scientific method of coupling inter-
chanzeable inductances. They produce perfect threading of the magnetic tlux fields. They have micro-
meter movement of 1/400 inch to one graduation on the dial.

Essentially our products arc improvements that make radio worth while.

Our booklet giving tried and approved hook-ups, general authentic information, radio data, etc., Price 10c.

RiEGER RESEARCH CORPORATION

112 WEST 441 ST. NEW YORK CITY

26
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Write us
a post card—
Address Dept. 38-R

and we will send you free this 52 page
catalogue of radio sets and parts. It
alsocontainsexplanationofradioterms,
map and list of broadcasting stations |/
and much radio information, including IMONTG
an explanation of successful hook-ups [/ @icago s o
- and circuits. e —

You will be amazed at the low prices
Ward’s quote. A complete tube set
having a range of 500 miles and more, including tube, head set, bat-
teries, and antenna equipment, as low as $23.50.

This catalogue contains everything for the expert and amateur.
Complete sets and every improved part for building sets, all the most
up-to-date devices—at the lowest possible prices.

Headquarters for Radio

. Montgomery Ward & Co. is headquarters for Radio, selling every-
‘ thing direct by mail without the usual ‘“Radio-profits.” Why pay
higher prices? Ward quality is the best and the prices will often save
you one-third. Everything sold under our Fifty Year Old Guarantee—
! Your Money Back if You Are Not Satisfied. Write today for your
copy of this complete 52-page Radio Book.
Write to our house nearest you. Address Dept. 38-R
! Chicago Kansas City St.Paul Portland, Ore. Ft. Worth

'MontgomeryWard & (.

The Oldest Mail Order House is Today theMost Progressive

27
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“RED-HEAD'

—a triumph in radio receiver design

HERE'S what we say about ‘‘Red-Heads’’~ they’re EX-
TRA-ORDINARY radio receivers. We believe they're
the best receivers on the market today. Superlatives are easy
to say and hard to back up. Here’s how we back up ours. We
GUARANTELE that you'll like '*Red-Heads.”’ You take no risk
in buying them. We'll refund your money plus postage if you
don’t agree with us after trial.

*Red-Heads”” are the lowest priced, high-grade, aluminum-
backed receivers on the market. Nine years of receiver ex-
perience are behind their quality.

What One User Says

The Newman-Stern Co., Waupun, Wis., Jaly 26, 1923

Gentlemen:  In 1913 1 purchased a pair of your “Red-Head’
shones. This pair of phones was one of the first you put out.

They are still in good condition and, I believe, beat most of
the other phones on themarket. Very truly yours,
1. J. SAXON.

And ‘‘Red-Hcads’ are better today than they ever were.

Model F—
READY NOW! The Ve 0 nme -

The new Standard ‘‘Red-Heads”” have ELEVIEN improved fea-

tures—new this year. Beautiful and graceful in appearance;
Jight in weight; aluminum case; the famous brown-red_ear
eans; military headband; high-grade cord; caquisitely sensitive

and line toned, 3000 OHMS PER PAIR.

At your dealer’s or prepaid on re- $6 50
[ ]

ceipt of price. Per pair, Complete

THE NEW “RED-HEAD” JR. &.22

Makes its bow to the public this year in response toa demand
for an extra fine 2000 Ohm phone, A remarkable production
with the same workmanship and guarantee asonour standard
Model . Complete with beadband and cord.

At your dealer’s or prepaid on re- $5 00
i [

ceipt of price. Per pair, Complete

THE GUARANTEE
Money back if after 7 days trial you're not aatisfied that
Red-Heads are the BEST receivers on the market at the price.

The Newman-Stern Co.
Dept. PR., East 12th St., Cleveland, O,

1915 |

Since 1915
Pioncers In
Radio— year
alter ycar

striving to
schieve one yourdealer's,

2u'r'vose—d i : 3 ‘:&ve'll mail

e ! them direct to
better radi B

l:C:?vdr‘: you prepalid

on recelpt of

price and your

_ dealer’s name.
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““Since the Dawn

of intelligence the advance-
ment of civilization has been
hand in hand with the im-
provements in methods of
communication, until today
the. world may be considered
to be one vast family. This
is especially true in relation to
the United States and Canada
where the art of conveying the
human voice from point to
point has been developed to a
very high degree.”

Frem *The Story of Service”

Your home life and the unity of the
family demand that “touch” with the
outer world which Radio alone can
supply. Satisfaction should be your
demand in the purchase of Radio
cquipment. “Service” Type 212 Ra-
dio Receiver will give satisfaction.
\When you operate the set you in-
stinctively “feel” the great distances
over which you may bring desired
programmes to your home.

Ask your dealer or write us.
This is a TELEFORCE product.

SERVICE
RADIO COMPANY
4727 Montgomery Ave.
Dept. D.
Cincinnati, Ohio
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ISEMANN Head Phones represent unexcelled value.
Comparative tests. prove their excellence and supe-
rior qualities. The design is simple, practical and correct.

"I'nese phones are comfortable when worn for long periods,
are extraordinarily sensitive and reproduce sound with
unusual clarity. Complete satisfaction is assured.

Other Radioc Products:

Variometers Variable Condensers A. F. Amplifier units
Variocouplers Detector units Metal Panels

Complete catalogue on request

EISEMANN MAGNETO CORPORATION
William N. Shaw, President
BROOKLYN, N. Y.

DETROIT CHICAGO SAN FRANCISCO

29
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HIS IS THE SWITCH
that does the trick
Turn it ill you hear it click

Four WAy COMPANY. SPRINGFIELD, MASS. USA.
5 T e A T A T A TR O R

\

Turn 1:
Head Set

lL.oud
speaker

Turn 3:
Both in

Deries

Turn 4:

Boih in
Parallel

Ty, T

Here’s the latest and greatest improvement in Radio!

—a switch plug which mukes it possible to tune in through
head set and switeh in loud speaker by turning dial. Two 50
head sets can be readily attached, or one head set and °

loud speiker.  Both can be used at sume time or either
one ulone.  Order yours TODAY.

/ﬁ ' . FOUR WAY CO., 2 Worthington St., Springfield, Mass.

Turn 2: %

|
|
|

Unity

Vernier Unlimited Adjustment

Successor to

pitientia and Practical Convenience

The highest type electrical instrument for controlling resistance.
A single wire followed its entire length by a contact gives noise-
less adjustment and permits infinitesimal refinement in tuning.
A cutout switch turns tube on orofl with absolutely no change
in tuning. Made in any resistance. Stocked in 8 ohms, 20 ohms
and 40 ohms. Al capacities $1.75 list.

Built for Convenience

Nothing like this new Unity Cartridge Rheostat has ever been
offered the radio enthusiast. Interchangeable resistance cartridge
may be slipped in or out by hand in a moment’s time without
; ao removing bracket or terminal. No need to buy new rheostats
A\ ul % when you change tubes in your set. Simply pay 35c for the

5 Unity Cartridge of the correct resistance. Made in any resistance.
Stocked in 8 ohms. 20 ohms and 40 ohms. All cartridges 35¢ list.
If your dealer cannot supply you, send money order or
check and dealer’s name to factory.

“Hear a set that uses one”

Interchangeable Resistance
a Cartridge?

Complee .50 Unity Manufacturing Company

Bracket - .45

Cartridge .35 226 North Halstead Street, Chicago, Il

Unity Cartridge cAutomatic Screw Machine Products, Stampings—
Rheostat General Manufacturing on Contract or Royalty
DEALERS: Send name and address to Factory for Free Counter Display

30
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. Unlimited range
. Perfect reproduction

. Simplicity of operation
. Genuine entertainment

W.E.AA.F. W.HAS.
W.O.R.  W.H.B.
K.D.K.A. W.D.A.P.
W.F.I. W.W.J.
W.D.A.R. W.L.AG.
W.L.W. W.O0.C.
W.S.B. K.S.D.
P.W.X.  W.H.AB.
W.J.AZ. K.F.C
K.Y.W.

5. No large antenna needed
. Beautiful workmanship
. FPactory guarantee

r I YHE S. P. 2 Receiver stays sold, minimizes service
expenses, unlimited range offering good volume

and good distance, absolutely guaranteed. What more
can you ask, Mr. Radio Business Man? Your letter
head brings our proposition.

Catalogue 101A:—To “Radio Fans” on receipt of 10 cents

PITTSBURGH RADIO SUPPLY HOUSE

963 Liberty Avenue Pittsburgh, Pa.
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[BURGES

-G
[BATTERY
0 OmY Cetl
VACUUM TuBES

BADHIQ
Sarvict

|

Three Aces!

IN the experience of radio engineers, amateurs
and experimenters there is a suggestion which
clearly points the way to the battery buyer who
desires the most fitting and practical combination
of electrical energy, low cost per hour of service,
long shelf life and uniformity of discharge.

"ASK ANY RADIO ENGINEER"

These “Three Aces,” the famous Burgess “B”
—the new double strength Radio “A” and our
latest product, the Vertical “B” Battery are
playing an important partin correct and depend-
able reception of radio broadcast. Each is

“A Laboratory Product”

Good dealers everywhere recom-
mend and sell Burgess Batteries

BURGESS BATTERY COMPANY
Engineers— DRY BATTERIES—Manufacturers
Flashlight - Radio - Ignition— Telephone
General Sales Office: Harris Trust Building, Chicago
Laboratories and Works: Madison, Wisconsin

New York Boston Washington St. Paul
Kansas City New Orleans .

Branches:

In Canada:
General Offices and Works: Niagara Falls, Ontario
Branches: Toronto, Montreal, Winnipeg, St. John

32

imgervious to
moisture

Moisture is a conductor of radio frequency cur-

rents. When a panel or part absorbs moisture
from the air it causes short circuits between ter-
minals. These short circuits reduce volume and
frequently are the cause of distortion.

Tests have proved Radion Panels impervious to
moisture. Try them and notice the difference.

Send 15¢. for sample test pieces 2 x 3 inches.

18 Stock Size
Panels

Radion being an insulation material especially
made for wireless use, has the lowest phase angle
difference, lowest dielectric constant, highest re-
sistivity and supreme moisture, gas and acid
repelling properties. [ 3

American Hard Rubber Co.
11 Mercer St., New York

RADION

Panels-Dials-Knobs-Sockets-Insulators

KRG :
[787 @ £,

-
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1s used in the new

FREED-EISEMANN
N R Neutrodyne Receiver

HE panels of the new Freed-Eisemann Neutrodyne Receiver are
Formica. This is natural because Freed-Eisemann have long been
consistent users of Formica in all their past radio products.

It is the endorsement of leading radio concerns of this caliber from one
end of the country to the other that makes Formica so staple and desira-
ble a product for the radio dealer to handle. Amateurs know and want it.

Formica panels may be had promptly in any desired size. It isn’t neces-
sary to take a size that some one else wants to sell.

THE FORMICA INSULATION COMPANY
4641 Spring Grove Ave., Cincinnati, Ohio

SALES OFFICES

50 Church Street. . New York, N. Y. 1210 Arch Street....... Philadelphia, Pa. 414 Finance Bldg...Cleveland, Ohio
422 First Avenue. . .Pittsburgh, Pa. 1819 Lyndale Ave., S. Minneapolis, Minn. 9 S. Clinton Street ... Chicago, Ili.
1042 Granite Bldg., Rochester, N. Y. Sheldon Building. ... San Francisco, Cal. 313 Title Building . . Baltimore, Md.
' 415 Ohio Building. ...Toledo, Ohio Whitney Central Bldg.... New Orleans. 47 King Street. .. .Toronto, Ontario

| *Reg. U. S. Pat. Off.
3

ORMICA

Made from Anhydrous Redmanol Resins
SHEETS TUBES RODS

33
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\_}/ow to. lruzlni
Hazeomves Nm mqovm: Gncmr

Send 50c¢ for this FADA
NEUTRODYNE BOOK

It tells in simple language how to construct a Neutro-
tl\Ju remit reeeiver using FADA parts. Nothing ) 1s left
in doubt,  Both four aud five tube Neutrodyne wiring
dingrats are included.  In addition, in the rear of the
book there are both four and five tube full size paper
panel drilling templates.

his 82-puge book and the use of FADA Neutrodyne
and standard parts will insure suceessful Neutrodyne
circuit reeeiver construction.

F. A. D. ANDREA, INC.
1581-D JEROME AVE., N. Y. C.

The special FADA Neutrodyne parts ineluding hree
Neutroformers, two Neutrodons and the RHOW-TO-
BUILD-IT book sell for $25.00.

Radiant Condensers

Tempered Plates

HE greatest condenser trouble—warped

plates—is made INPOSSIBLE in Radiant
Condensers. No more readjusting, bending
and makeshift supports. Both the rotating
and stationary plates are PERMANENTLY
FLAT as a straight edge———. Flattened
under powerful presses, and tempered by a
new process, the plates of Radiant Condensers
are unaffected by temperature changes. You
can identify Radiant Condensers by the radiat-
ing rays design on rotary plates. Permanent
alwgnment is ‘“‘the best condenser buy.”’

Geared Vernier

Infinitely fine control of this delicate ad-
justment. Micrometer accuracy without
special effort. Neat, smooth-working, trouble-
proof gear. Another advantage for the price
of just an ordinary condenser.

Write for illustrated booklet and the
nume of the nearest Radiant dealcr.

PRICES
Vernier Type
13 Plate ineluding 27%” dial and knob, . .......$5.00
25 Plate including 274“ dial and knob. ..., . ... 5.50
45 Plate including 224 dial and knob. .. ...... 6.50

Jobbers and Dealers Wrile
Immediately for Proposition

HEATH RADIO
& Electric Mfg. Co.

204 First Street
Newark, N. J. U.S.A.
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Magnavox “Radio '

‘Reproducers and cAmplifiers

T has been the dream of every Radio user to own in one
unit a Power Amplificr and clectro-dynamic Reproducer,
thus insuring perfect radio reproduction. The new instru-
ments of the unit type here illustrated in one and two stages
of amplification may be had through dealers everywhere.

embraces:

Magnavox Reproducers

R3 with 14-inch curvex horn
no battery for the field

Magnavox Combination Sects

Al-R consisting of electro-dynamic
Reproducer with 14-inch curvex
hornand 1 stage Amplifier

AZ-R consisting of clectro-dynamic
Reproducer with 14-inch curvex
horn and 2 stage Amplifier

Magnavox Power Amplifiers
Al—necw I-stage Power Amplifier
AC-2-C—2-stage Power Amplificr

New M“g'gaw‘zlck’"’bi"“’io" AC-3-C—3-stage Power Amplifier
et -

M1 with 14-inch curvex horn. Regquires

There is now a Magnavox for
every receiving set.  The full line

R2Z with 18-inch curvex horn . . . $60.00

35.00

35.00

59.00

85.00

27.50
55.00
75.00

The new Magnavox semi-dynamic Reproducer M-1, designed for dry battery receiving sets,

is also of great interest to radio users. Write for complete catalog.

THE MAGNAVOX CO., Oakland, Cal.

New York Office: 370 Seventh Avenue

PERKINS ELECTRIC CO., LTD., MONTREAL, CANADIAN DISTRIBUTORS

35
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"SINGLE-HOLE MOUNTING
Vo 9 O OB |

SUPERIOR CONDENSERS

UICKER and easier to mount. No template, no danger of
Q spoiling panels. Shafts exactly at right angles to panel so
that the dial runs perfectly true. Positive contacts made
SEPARATELY from vernier and rotor shafts. No current
through bearings, hence no noise, no loss. The vernier turns in-
side the rotor shaft but is absolutely independent, These are but
a few of the many points of Rathbun superiority—points of added

value.

LIST PRICES—RATHBUN CONDENSERS

with Knob and Dial

11 Plate .00925 Mfd. $4.50
231 B (005 3 5.00
43 ¢ .001 “ 6.00

Write TODAY for t'.e name of the nearest Rathbun
dealer and for illustrated literature.

RATHBUN MANUFACTURING CO.

Jamestown, New York

RHAMSTINE*

Electrlc Soldering Iron

For Home or Laboratory

Specially designed for radio fans and experi-
menters. Attractively finished in nickel; heat-
ing element Nichrome resistance
wire; soldering tip, when worn

$ 50 g I8 can be quickly and cheaply re-
° . placed. Use with either D.C. or
A.C. Guaranteed one vear. And like all Rhamstine

products quality is combined with low price.

Postpaid You’ve always wanted an electric soldering iron; you
Complete with 6 need one for radio work. and here’s your opportunity
ft. cord, two-piece to get one specially adapted to the purpose. The

plug and self-flux- Rhamstine* name guarantees quality and satisfaction.

ing solder. Send $2.50 and we’ll send it postpaid; or if you pre-
fer, we'll send it Parcel Post, collect.

J. THOS.RHAMSTINE,* 2162 E. Larned St., Detroit, Mich.

* Maker of Radio Products
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“I traveled 20,000 miles in one evening!”’

Mr. M. J. Doherty, of Oak Park. Ill.. writes:
“Many nights I hear Station KHJ (Los Angeles)
CFCN (Calgary, Canada), WEAF (New York)
and others as far away. In one evening I heard
30 stations, a total distance of 20,575 miles from
my home."”

Many wonderful and unsurpassed dnstance
records have been made during 12 years’ wide
use of Tuska-made radio instruments,

R AR S A

Tuska Popular No. 225

3-bulb Regenerative Receiving Set. Piano finish
mahogany cabinet. Amplifier switch. Concealed
binding posts. Armstrong circuit, licensed under
Patent No. 1,113,149. Price $75, without bulbs,
batteries or loud speaker. Ask for special cir-
cular No. 15-D, describing this set.

el the

days troubles
sink with the sun

HEN turn to your Tuska Radio, and be whisked around

the world. A touch of the dials, and you are in Daven-
port. A slight movement brings you to Philadelphia to
hear the majestic music of the greatest organ. Or any-
where you please to go. In those precious hours between
work and sleep, you live in Radio Fairyland, where you
are master of distance and ruler of a host of entertainers.

W ill you give your family the pleasures of Tuska Radio,
which educates, soothes, amuses, and takes you traveling
inexpensively? Here is the receiver that annihilates miles;
bringing in music and voices sweetly, clearly and undis-
torted. It is the ideal set for busy people who want the
thrills of radio without the tinkering.

For 12 years, Tuska Radio has been famous for ad-
vanced design and painstaking New England workman-
ship. The Tuska receiving set of to-day is not only up
to date; it will still be serviceable in five years.

THE C. D. TUSKA CO., Hartford, Conn. R
37
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Every Question

ANSWERED
for only $1

At last you have under one cover
a Complete Radio Handbook

o —

JUST OUT
562 PAGES

Compiled by
HARRY F. DART,
B.S.E.E.
Formerly with the
Western Electric
Co., and U. S.

Army lnstructor
of Radio.

Technically Edited by F. H. DOANE

NO more need you turn from book to
book, hoping to {ind what you want.
It is all here, in 562 pages crammed full
of every possible radio detail. Written
in plain language, by enginecrs for lay-
men. Clears up the mysteries, tells you
what you want to know. A complete in-
dex puts everything within your reach
in a few seconds.
IT EXPLAINS: Electrical terms and

circuits, antennas, batteries, genera-
tors and motors, electron (vacuum)
tubes, every receiving hook-up, radio
and audio frequency amplification,
broadcast and commercial transmit-
ters and receivers, super-regeneration,
codes, license rules. Many other fea-
tures.

Under one cover. Yes, it is all in
one volume of 562 pages of clear type
with hundreds of diagrams and illustra-
tions. Takes the place of eleven or more
specialized texts, each costing from two
to ten times the dollar you pay for this
single book. Belongs in every radio-
equipped home, on every amateur’s table.
Send $1 to-day and get this 562-page I.C.S.

Radio Handbook—the biggest value in radio
to-day. Money back if not satisfied.
Fo= === TEAR OUT HERE — — — — — - 3
| INTERNATIONAL CORRESPONDENCE SCHOOLS |
l Bos 8254, Scranton, I'enna. |
l 1 enclose One Dollar., Please send me-—post- |
! pald—the 562-page I, C. S. Radio Handbook.
} It is understood that if I am not entirely |
I satisfled I may return this book within fre l
days and you will refund my money. |
|

Address .. ...

For All Temporary Hook-ups

UNION RADIO

TP JACKS

Cost Only 25c¢ a Pair

"Phey give you quick, positive connections
for all hook-ups-——when you are building
vour (wn set or are experimenting with

new Crcuits.

They can be attached to all standard”
thicknesses of pancls. The bushing is
14" in diameter and fits a 7 hole. Will
grip all wires from 24 B &S gauge up o
antenna wire, battery leads, loading coils
and vacuum tube lugs.

No parts to chip, lose or deteriorate.
All parts heavily nickeled.

Other Guaranteed Parts

Dial adjusters for minute variations in capacities of
variable condensers.  Price 60c.

Variable Condensers.  Famous for performance’
Without dials, 3 Plate—$1.00; 13 Plate—$2.00; 23
Plate—$2.30.

Tube sockets of molded condensite highly polished.
Phosphor  Bronze contact springs. Reinforced
bayonet slot prevents breakage. Accommodates all
standard tubes. Drice 75¢.

Should your favorite Radio Store not carry Union
Radio Tip Jacks and Guaranteed Parts send your
order direct to us, abso write for your copy of “The
Union Radio Catalog A.”

Retailers and Wholesalers
Samples of our guarantecd, reasonably priced
“Quality Products™ sent on request. Qur terms
and trade discoifiits are liberal,  Write for our
proposition.

UNION~RADIO~CORPORATION
200-MT PLEASANT~AVEN UE,» NEWARK~N.J.
NEW~ YORK~ 01=r=lj§2 " & 16-WEST+32=-STREET.
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Symphony
at your
Fireside!

FINER music is now being broad-
cast. Let your wholc family hear
it—for both pleasurc and musical

education—through radio’s marvelous
medium, MUSIC MASTER.

Concerted band and orchestra num-
bers flow from NUSIC MASTER
with the same clearness and fidelity
of tone as the human voice or single
instrument. MNlusic at its grandest!

NMUSIC NMASTER s true to tone;
unrivaled in clarity. [t does not

. ONE OF THE

squawk, grate, vibrate or warp sound.

Experts on acoustics, in long study, GETR#I:O

have eliminated those reproducer- FrouBRADI G o

faults and the result is perfection.

But hear! That is the test. Lis- )
ten to NMUSIC MASTER at the home [4-inch Horn $3O
of a radio-friend or at your dealer’s. or the home
Let it speak for itself!

2/-inch Horn
JOBBERS and DEALERS: Write for full

description of the entire GERACO Line for d %O"CG_”S $ 3 5
and prices. an ancing

(GENERAL Rabio CORPOR/\TION
Makers and Distributors of High-Grade Radio Apparatus
CHICAGO PHILADELPIHIA PITTSBURGH
S. W. Cor. 10th & Cherry Sts.
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This Symbol

—a guarantee

Everlastingly pounding away on a
quality basis has established the
Shamrock trade mark as a symbol
of supreme quality.

Every radio fan silently envies his
friend whose critical judgment
leads to the selection of Shamrock
Vario-couplers and Variometers.

The particular workmanship and
excellent grade of materials placed
in every Shamrock product are bril-
liantly reflected in the superior re-
sults obtained. And results are
what count.

All  Shamrock instruments are
made of genuine grade XX BAKE-
LITE, are designed to positively
take in all new wave lengths and
incorporate all the latest features.
Dealers write for trade prices.

SHAMROCK MANUFACTURING CO.

320 Market St., Newark, N. J.

SHAMROCK

(FOR _SELECTIVE TUNING)

180° VARIO-COUPLER
VARIOMETER

FRANKRLBARRLAR AN LR

40

DESIGNED ESPECIALLY FOR
RADIO RECEIVING

Weoare Manufacturers of Fine
Furniture and we sell direct to you
with only a small factory profie.

A handsome hardwood hand-rubbed

mahogany or golden oak  finished
Radio Table. Size of top 20x 34
inches x 31 inches high.

Conceals A & B batteries.  Small

drawer holds tools and accessories.
PRICE, TREIGITT PALID, Fast of Mississippi

River. ... ... ........... $18.00
FREIGHT PAID to Rocky Mt. States. . 20.00
FREIGHT PAID to Pacific States. .. ... 22:50

Cash with order. Prompt ship-

ment,

CABINET PRICES REDUCED!

Hardwood, hand-rubbed mahogany

finish.  Hinged cop.
Panel Size Depth Price
6x7in. 7 in. $2.25
6x 10!, in. 7 in. 2.50
6x 4 in. 7 in. 3.00
6x 2] in. 10 in. 3.75
7 x 18 in. 10 in. 3.50
9x Hin. 10 in. 3.50
12 x 14 in. 10 in. 4.00

POSTPAID, East of Missisippi
River.

POSTPAID to Rocky Mt startes,
add 25 cents.
POSTPAID o Pacific states, add
50 cents.
Cash with order. Prompt shipment.
Send for free catalogue of Radio Furniture.
THE SOUTHERN TOY CO.

HICKORY, NORTH CAROLINA
)

V
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"The “B” Battery is the Life of
Your Radio Set

THIS IS NUMBER ONE OF A SERIES

HE only function of your Radio

set is to produce sound-waves—those
mechanical disturbances in the air caused
by some rapidly vibrating body. So far as
the Radio set itself is concerned the actual
source of the sound is the “B”’ Battery.
It is not an exaggeration to say that the
“B” battery is the “life of your Radio’’;
for the set itself is simply a device to re-
produce sounds, and the sounds all have
their origin in the ‘““B” Battery.

The “B” Battery is simply a box full
of electrical energy; harnessed for you
by experts. Without the Radio wave
the flow of energy from the ‘B battery
is smooth, steady and silent. It is the
final aim and purpose of all the many parts
which go to make up a Radio receiving
set, to convert the otherwise steady flow
of electrical energy from the *‘B” Battery,
into a rippling, vibrating, throbbing, audi-
ble current,

As the sound-waves—whether caused
by the human voice in talking or singing,
or by musical instruments—are modu-
lated up and down—now high—now low;
so does the current from the strongly
vital “B” Battery follow the modula-
tions and the variations, so that the orig-
inal message, in all its delicacy of tone and
vibration, comes clear and distinct
through your Radio set.

Not a mere adjunct to the pleasure-
giving quality of your Radio set is the
“B’’ Battery—instead, it is the vital, life-
giving part—the very heart of your Radio
set.

Do not slight this vital part—give vour
' Radio set the advantage of the best—use
' Eveready “B’" Batteries.

41

r'Z\LOte: This is No. 1 of a series of informative
advertisements which will appear in this
Magazine. They are designed to help Radio
users get the most out of their Battreries and
Radio sets. If you have any battery problem,
write to G. C. Furness, Manager Radio Divi-
sion, National Carbon Co., Inc., Long Island
City, N. Y.

The New Metal Case

Eveready “B” Battery
(No. 766)

“The Life of Your Radio”

The same popular 22}4 volt Eveready
“B” Battery in a new, handsome, dur-
able, waterproof, metal container.
Eveready quality throughout. At all
dealers, $3.00.

The “B"” Battery is the vital part of
any radio receiving set. Eveready
Batteries—especially made for Radio—
serve better, last longer and give better
results.

Manufactured and guaranteed by

NATIONAL CARBON COMPANY, Inc.
Long Island City, N. Y.

eVEREADY

Radio Batteries

—they last longer
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gA SCALOMETER TELLS
YOU THE CORRECT DISTANCE

~ immediately /
When that “D X”

call comes in, you’ll
want to know the exact
number of miles. No
need to guess! The
Scalometer tells you
quickly—correctly.

With the Scalometer
mounted on the ofhcial
Radio Map at your receiv-
ing point—extend the tape
to the broadcasting point—
and you have in plain type
the exact mileage.

Get the complete set—the

Scalometer, the official Radio

Map and comprehensive

COMPLETE Broadcasting Directory —-all

’ for $1—at your dealers, or
write us.

EMBLEM MFG. CORPORATION
251 Middle City Bldg., Philadelphia

il
MNeary] TRADIO
Sca ometer

OFFICIAL RADIO MAP AND
BROADCASTING DIRECTORY

Sells for ¥ Z

Patent Pending
Actual size

The Chelten Midget

(VARIABLE CONDENSER)

[s one of the newest things in Radio.
It adds a Vernier feature to your ordi-
nary condenser. But one hole to drill
in your panel. Fits in a space 134",

A precision instrument made to micro-
meter measurements. Lhe seven sta-
tionary and six rotor plates permit of
close graduation of capacity and when
connected with any condenser the
Chelten Midget makes possible sharp-
er tuning and clearer signals.

Capacity .000045 Mfd. or about the
same as a 3 plate condenser. The
price puts it within reach of everyone.

We also manufacture a full line of High
Grade Variable Condensers—Tube l
Sockets— Switches— Jacks— Plugs—
Rheostats — Dials — Knobs— Crystal |
Detectors, etc. i

Your Dealer Should ITave These in Stock. |

If Not Please Write Us Direct. |

Since 1910 Manufacturers of High
Grade Electrical Specialties

Chelten Electric Company

4861 Stenton Avenue PHILADELPHIA |
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Cambridge

Radio Frequency
Filter

Type 247W Combination Wavemeter and Filter

Have you a Broadeasting station yvou would like to eliminate?  You
can do it with our Type 247W Combination Warenmeter and Filter,

This combination, consisting of our Type 247 low loss condenser
and a special coil, will enable you to cut out objectionable Brouad-
asting and similar annoyances.  The wave length scale is read
directly on the condenser dial. Range 150 to 500 meters. Simple

and eflicient.
Price $10.00

Send for Bulletin 916U

For those who desire a completely enclosed instrument we offer our
Type 305 Filter. This instrument is similar to the Type 247W Filter
in its general characteristics. It has in addition a special series-
parallel selector switch enabling the filter to be used as an acceptor
or rejector without changing the external connections. It is enclosed
in a walnut cabinet fitted with Bakelite panel.

Type 305 Filter and Wavemeter $25.00

GENERAL RADIO COMPANY

Manufacturers of Radio and Electrical Laboratory Apparatus

Massachusetts

5642
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Toloradio

Engineers Know—
and buy these features

1. A guarantee that less than five per
cent variation in resistance ever exists
between the coils of Teleradio head sets,
The secret of accurate reproduction of
faintest signals.

2. Positive adjustment of diaphragm—
insures best tonal qualities.

3. Improved self adjustable friction-
sleeve—positive position grip.

case—all metal
Light and

4. Drawn aluminum
parts highly nickel polished.
durable for the hardest usage.

5. Fubricated head band for unusual
comfort and ease.

6. Latest engineering principles and best
of materials employed in every detail of
construction and manufacture.

If your dealer cannot supply you, write
for catalogue and prices.

Jobbers and
dealers write
for trade prices

TELERADIO
ENGINEERING
CORP.

488-490 Broome St.
New York City

VERNIER CONDENSERS
23 plate $4.50 43 plate$5.50
% YARIABLE CONDENSERS

il 3plate . =

11 plate A
23 plato FiT0n
43 plate Fd.00
RHEOSTATS

(6 and 30 ohm) 1.00

LIGHTN'G ARRESTER $1.00
HEAD I'HONES

(2,000 ohm) $5.50 [
(2,200 ohm) $6.00
(3.000 chm) $7,00

.

S
N

O -~ | - | - ¢)-(_Dm__u-0-(}_-0-_l_ﬂ-(_ﬂ-ﬂ°l“

i
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TWO WAY

RADIO
PLUGS

THE CICO TWO
WAY PLUG is
the largest selling
round plug in
America.

Through unprece-
dented quantity
production, a new
standard of quality
value has been

created.

Theé output of 0
CICO PLUGS for the 1923.24 sea-
son has increased 2159 over last
season’s figure,

Price 60 cents

No other plug made com-
bines such sterling quality
with so low a price.

Consolidated Instrument
Company of America, Inc.

41 East 42nd Street
New York

i
-
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Nothing speaks so eloquently of HOMCHARGER satisfaction as the fact that thru sheer merit
alone it has become the standard by which all other battery chargers are judged. Over 125,000
HOMCHARGERS already in use offer the most convincing proof that it is the most efficient,
zconomical and fool-proof battery charger at any price.

A NEW TRADE-MARK FOR A TRIED AND
PROVEN PRUOUCT

ts phenomenal success has led to the introduction of many
nferior and make-shift imitations. 0 insure our reputation
aind protect the buying public against substitution, the
Radio De Luxe HOMCHARGER henccforth will be sold
linder a new Trade-Mark, viz:

HOMERARGER

Retaining thc same fundamentally correct operating principle
ind beautiful appearance of our Radio De [Luxe model, it is
| step nearer ultimate perfection through adoption of several
onstruction refinements dictated by the policy of Progress.

HOMCHARGER'S 10 POINTS OF SUPERIORITY

. Simple—Only one moving and wearing part, replaceable
after thousands of hours use for $1.00.  Will last alifetime.

. Efficient—Uses less than one-half the current of any
bulb or liquid type rectifier. Will charge any radio or
automobile battery for a nickel.

DEALERS!1

GOLD SEAL HOMCHARGERS will outsell any other radio device this season.

3. Quick—Its high charging rate of 7 amperes eliminates
long waiting for battery 1o become charged. Will charge
any AT “B"" battery over night, or threc times as
fast as a 2-ampere machine.

4. Clean—No expensive bulbs to Dbreak or acids to spill
or replace. No acid fumes. Charges without muss,
fuss or bother.

5. Dependable—Tungsten contacts insurc continuous
operation—prevent sticking and stopping.

6. Fool-Proof —Can be operated by anyone. Attach to
lamp socket and connect battery either way. it will
always charge. High-grade ammeter eliminates guess
work,

7. Safe-—No danger of shock or fire. Tested and approved
by Fire Insurance Underwriters everywherc. Gives
tapering charge—will not overheat or injure battery.

8. Beautiful—Mahogany and Gold Finish.

9. Ungqualifiedly Guaranteed.

10. Popularly Priced—Retails at $18.50 complete ($22.00

Canada). Sold by all dealers.

FREE BROADCASTING LIST. Send to-day for
Free List of Broadcasting Stations, and
Circular Describing the Gold Seal Homcharger.

JOBBERS!

No extras to buy.

“GOLD SEAL Business Builders'' illus-

irates many attractive sales helps and explains how we are prepared to co-operate with the Trade in making this a

HOMCHARGER Year."'

Ay
Lq NSiST %,
on the GOLD SEAL

It is your protection against substitution.

well as the nameplate.

When buying order by
name and verify by the GOLD SEAL, which appears on the carton as

Send for your copy and Trade Discounts TODAY.

I

UNQUALIFIEDLY
GUARANTEED

P%eAutomaticElectrical DevicesCo., 132 West Third St.. Cincinnati,O.
e Largest NManufacturers of Vibrating Rectifiers in the World =~

—
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L’RADIO PARTS

Good Plugs on your Headphone and Loud Speaker
cords are as important as any detail of a Receving
Set. B'Radio plugs are vour best guarantee  of
uninterrupted service, and L'Radio Plags are built

to lust.  Barrel or

d handle removed
frompluyforchang-
g cords by un-
screwing lock nut
from the end of the
center support.
Moust convenient.

L'Radio Two-Phone Series Plug,

No. 61, Price $1.00.
Single Phone Plug, No. 60, $.90.
Made in single and two phone sertes madels.

The use of Jacks i a recemving set s 4 convenience
of great importancee. At the low price of L'Radio
Jacks, it is cconomy to use a ek wherever a de-
tachuble connection 1s made. The wompact design
of the L'Ruadio Jucks muahes
thewr use permissible i locae-
tions where space limitatiens
make at impossible to use other
Jacks. The eonnccuons at
the panel end wdlows greater
Nedatiess I Wity up a4 mew
set. Buv L'Radio Paris ot
vour dealers or write tor Bule
letin Na, 1ol

L.’-Ruadio Series
Jack—50 Centa

LLEICH ELECTRIC CO.
GENOA, 1LL.
Mfrs. Non-Tune Radio Rectihers Leich Comfurtable Head Phones.

For Radio Aerial
Installation

THE BULL DOG MAST SEAT

FILLS A LONG FELT WANT by enabling anyone to in-
stall a firm and rigid mast, on cither a peaked or meral
ridge roll type of roof, with ordinary tools found around
the home, thereby chminating customary trouble, labor
and expense. Supplying neat, substantial construction
throughuut the entire acrial.

Seat for 115” mast, hinged type................$3.00
Seat for 114” mast, peaked type, plain. . . . 2.50
Seat for 1”7 mast, peaked type, plain. . .. . 2.00
Scat for 134” mast, tlat base.. ... ... .. . 2.50
Jobbers and distributers write for discounts.
MAST SEAT MFG. CO.
119 5TH ST. S. E.
MINNEAPOLIS MINN.

Listen in with a

ﬂ ONE AMPLIFIE

A scientifically perfect instrument, with wood pulp
sound chamber, designed by one of the foremost
acoustical specialists. This Perfect Tone

RADIO LOUD SPEAKER

insures the most delicate reproduction of voice or
music and positively eliminates distortion and metallic
sound.

The Dodge Tone Amplifier is enclosed in a hand-
some mahogany cabinet, with front panel and sound
chamber finished in black. Size of complete outhit:
12 in. high, 93§ wide, 81, in. deep.

The Dodge Tone Amplifier is
made especially for home use,
with any set of three tubes or
more. No batteries necessary.
No adjustments.  Complete,
ready for immediate use.
Merely hook up and $25.00

listen. Price.... ...

Liberal Discounts to Jobbers and
Dealers

Model No. 10
ACKERMAN BROTHERS COMPANY, Inc.
Dent. "PR,” 301 W. 4th Street, New York. N. Y.

“Dependable’

TRIMM HEADSETS

“Professional’” $7.65 ‘“‘Dependable’ $5.00
Positively the only headset on the market sold
with a lifetime gu..cantee that covers every detail
of materials and workmanship, excepting only
cords and shells which cannot be guaranteed
against breakage if dropped. Absolutely no charge
AT ANY TIME for repairs, replacements or re-
magnetizing. 'The headsets to iuy and to sell.

See! Hear! These
TRIMM LOUD TALKERS

All fitted with Special TRIMM jumbo size
ud talker unit

lo
ACOUSTICOLA Phenoeragh . $10.00
ACOUSTICOLA  vith somposition 99 50
ACOUSTICOLA GRAND 35.00

with cast aluminum horn
Write for folder. Or order samples with privilege
of return after 5§ days examination and test

TRIMM RADIO MFG. CO.

Dept. 45, 24 S. Canal St., Chicago

46
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It’s the contact
waneers  that counts

Tubes. Price 75¢

Na-ald Special

A CAREFUL examination will show  Segket Ro. 499
that each contact in Na-ald sockets C-299Tubes. Price soc
and adapters 1s of a wiping naturc on a
: broad surface, and so designed that strong
(O LHEO Ly 6110 tension is permanent, no matter how of Len
the bulbs may be removed or how much
the connecting prongs in the tubes vary.

Na-ald Sockets are moulded of Bakelite

with uniform cross-section, cure and other g SR
. engineering features incorporated. avoid- ~ 3%¢, 3 for $1.00
Small Space No. 401 -

35c, 3 for 5100 1Ing plate to grid losses and insuring that
each tube develops its fullest efficiency.

i

AT A0 Ea

The new Na-ald dials combine rare beauty
of design with highest efficiency in use.
These dials are moulded from genuine
Condensite in such a way that absorption
losses are reduced to a mmimum. Knobs
are so shaped that fingers do not conceal

gy

\

clear numerals and graduation on the No. 3003—4
= " Va-ald dials s Inch
e TR G el of Na-a 1als. 35¢, 3 for $1.00

Price 75¢

Na-ald Circuit Booklet packed with cach
Na-ald product

Write for “Why a Bakelite Socket?’’ and other
descriptive literature

Alden Manufacturing Company

Manufacturers of sockets and dials for every
radio requirement

Dept. C 52 Willow Street
) S Springfield, Mass. ;
No. 450 Price 50c
Two-in-one Socket Cable Address, Aldenco No. 3783—4
For W.D.11 and 3/3_ Inch
200 Tubes Price 75¢
sty LTI T L LTI T LI
g o A - A I g mmulmllumuumuunl
llllluulullllullllIlIlII--mulIllu||||||||||"| :..mmlllummlll umumu..uulllllhuuli
L T T T L LU L LT TP ITITLL
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The C-11 Radio Resistance Unit attaches
ilu(antlv to your present rheostats for con-
trol of the A’ type tubes. Saves the cost
of new rheostats, as well as the trouble of
redrilling your pancl. Buy one with each
new tube and enjoy better reception to-
night. Price 25¢ at dealers everywhere.

THE CUTLER-HAMMER MFG. CO.

Milwaukee, Wisconsin

CUTLER-HAMMER
{WhyPut a Poor Link
li in3 Goed Chain9 |

\\"//J The best hook-up, with the best _. l
:;'// <% condenser, carefully wired and with ' l

//: the best tubes will not give the

best results without the best I
l - Transformers,
' —~—Radio Frequency l

All-American ll
i, Transformers l'l

Audio Frequency

halfmillionC-}1
Radio Rheostats

now in use.

= &

' Radio Frequency
Transformer
l havebeen proclaimed
in actual use the
' standard of the Radio
I World.
‘ ' Send 2¢ for postage and

we will send you our
illustrated book of suc-
cessful hook-ups.

AND "
b, RauiAn® Mre (o, 3

Audio Frequency
Transformer
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More than one-

' PROTECT

THE HEART OF YOUR RADIO SET

Vacuum Tubes are costly
and . extremely delicate,
B battery or any other
excessive current applied
for only the fraction of a
second  to  the filament
leads will burn out your
tubes.

Youhaveprobably already
had this experience and it
is apt to happen again at
any time,

A burnt-out tube means
money lost—the set out of
commission—inconvenience to you.

WHY TAKE THESE CHANCES WHEN
RADECO SAFETY FUSES

will absolutely protect your tubes. Applied in
an instant to the filament terminals. Will fit
any standard tube or go in any standard
socket.  Pully guaranteed. 50 cts. each.
Nenl Postpard. Delay may he costly.  Write
now, Specify type of tube used.
DEPT. 2
RADIO EQUIPMENT COMPANY

630 Washington Street Boston, Mass.
. New England’s Oldest Exclusive Radio House
Distributors ol many other successtul Radio Specialties.
Dealers:— Write tor our propusition and full details.

DISTRIBUTORS
MANUFACTURERS

(13 bRl

Ideal” Rheostat and
Potentiometer 100
Perfece (seeillustration)

Individually packed in at-
tractive boxes—complete
with dial and knob

100 Rheostats 6 chms $17.50
100 Rheostats 30ohms $19.50
100 Potentiometers $22.00

We are making rheostats and
potentiometers in composi-
tion and bakelite—the “A/ar-
vel” and the “5 Star Ant
Works,” switch levers, test
clips, in and outside brass coil
aerials, all kinds of cat whisk-
ers, telephone brass connect-
ors (eight to listen in) and
square bus bar wire.

We sell at wholesale only.
Write at once for literature.

ciLaW, SPRINE (0.INcao

Manufacturers
161 GRAND ST.NEW YORK CITY

The knob of the
Sddeat’”’ has  an
arrow as indica-
tor, and the diul
is made in alum-
inum-litho
ferters.

Base and all other
parts in brass
nickel plated. Re-
sistances guaran-
teed. 1004, perfect
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THE
RADIO EXPERT KNOWS

That the varied and harmonious strains of music coming
through his set—are nothing but electric current till they
reach his headphones.

That the highest priced outfit is mediocre without the best
headphones obtainable.

That perfect headphones preclude scientific knowledge,
superior skill, and long experience in their manufacture.

That the Holtzer-Cabot Electric Company has devoted 25
years of constant research and painstaking manufacture to
sensitive telephone instruments.

That the perfected Holtzer-Cabot Universal No. 2 is the
ideal Headset tor any radio outfit.

Holtzer-Cabot Universal No. 2, $8.50
Holtzer-Cabot National No. 4, $5.50

Be Sure to send for a copy of our booklet
“What You Should Know About Radio Reception.”’

THE HOLTZER-CABOT ELECTRIC CO.

125 AMORY STREET, BOSTON, MASS.

6161-65 South State Street - - Chicago, Ill.
Dept. B

alol

BUSINESS ESTABLISHED

HEAD-SETS

49
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The Champ—VARIOMETER No. 53
Approved as a Record Breaker by Wise
Radio Fans Everywhere
-because 1t makes 600 Meters,

-because perfectly constructed.

-because it has a genuine mahogany
stator and a_kiln dried rotor.

-because of Fahnestock spring clip con-
nections and non-conductive adhesive.
-becuuse—you'll know why when you

GET ONE FOR $3.50
20 Diagrams FREE with Each

For sule at your dealer's—otherwise send the $3.50 directly to the
wanulacturer and you will be supplied postpaid.

G. H. FISCHER & CO.

123 Liberty St. New York City

pproved:
A pproved:
A pproved-
A pproved-

A ppruved-

PRICE NOW
$ 1 .00

The PACENT
TWINADAPTER,
MULTIJACK and
DUOJACKare now
$1.00 each instead
of $1.50. Many
more radio fans can
now enjoy the con-
venience of these
standard devices for
conbination plug
connections.

Don’'t Improvise—

The PACENT

5

e 20 1024 %) TWINADAPTER
Write for descrip- Permits One Jack
tive Bulletins P.10 to Take Two Plugs

Pacent Electric Co., Inc.
22 Park Place, New York, N. Y.

Pacent

RADIO ESSENTIALS

THE PERMANENT DETECTOR

The only crystal detector that has won such
universal approval. Eliminates usual crystal
detector difficulties. Adjusted to maximum
efficiency and held there by vibration-proof
base. Crystal protected from dust and moist-
ure by glass enclosure. No complicated
adjustments to get out of order. Needs no
attention. Simplifies and improves the opera-
tion of your set. Fully patented. 2_00
Unconditionally guaranteed. $
Write for Booklet
RANDEL WIRELESS COMPANY
4 Central Ave. Newark, N. J.

SYEGP% 5 Natiot

Electro
Magnetio
Loud-speaker

$35

Line of o
Remarkable Value

The Lytton line of radio masterpieces is now being
demonstrated by a number of unsolicited dealers.,
Mark us! When our broad campaign is announced
in o short tie, it will start u new era in rudio.
Write for deacriptive catalop.

/-

PAT. PENDING

WALTER LYTTON., INC:

CHICAGOQ
LYTTON BLDG,

50
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VARIOMETERS

1lighest electrical efficiency. Made in 3
sizes of moulded brown bakelite, split hwnzo
bearlngs. R 675 — overall lmnht-—4"
Diameter of hemispherical shell 3%3”. Thick-
ness over shell 3%7”. Weight 10 oz. Wound
for wave lengths approx. 150 to 500 meters.
R 100—overall height 6%:”. Diameter of
he misnherlcal shell 5%". Diameter of Rotor
Lall 47, Wght, 1 1b, 5 oz Wound far 150
to 700 meters approx. wave length receiving
range.

VARIOCOUPLERS

None finer. Made in 2 sizes of monulded
brown bakelite, split bronze bearing3. Wind-
ing tapped at 15 points for very close tuning,
R 650 Orverall height 43”. Dia. of hemis-
pherlcal shell 33%”. Overall lensth  43%”
Welght 12 oz, Wound for approx. 150 to
500 meters. R 125 overall height 6%"”. Dia,
of hemispherical shell 5%"”, Lenuath overall
—5%”,  Weight 1 1b. 11 0z. Wound for
150 to 700 meters approX. wave length ro-
celving tange.

Gilfillan
Radio Parts

Meet Requirements
Every Gilfillan Radio part

carries inbuilt to users, the as-
surance of perfection 1n that
service detail for which 1t 1s in-
tended.

The satisfactory operation to
be obtained from any sct 1s al-
ways limited by the efficiency
and dependability of the various
units contained.

Ovwners of sets constructed of Gilfillan
Radio Parts receive that full measure of
satisfactory service expected because Gil-
fillan parts are the last word in high
quality scientific radio construction.

The experience of years gained in
noteworthy manufacture of electrical ap-
paratus is in cach Gilfillan product.

Use Gilfillan Radio Parts—you'll
find them reasonably priced—at
leading dealers. If your dealer does
not carry this line, write for names
of dealers near you and price list.

GILFILLAN BROS. Inc.

1925 McGee St., 225 W. 57!h St.,
Kansas City, Mo. New York, N. Y.

1815 W. 16th St.,
Los Angeles, Cal.

Licensees of General Bakelite Ca,

Lzrery genuine Gzlﬁllan Radio Part carries this
Mark—look for it—it's your SEAL OF SERVICE,

‘N
—
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ATWATER
NENT

RADIO

You can be sure that
you will get the best
resultsinradioperform-
ance, if it’s ATWATER

oy Ay Kent Equipment.

Every unit is of the same accuracy —

the same high quality which has char-
acterized AtwaTer Kent Products for
more than 25 years.

Send for the illustrated folder

AtwaTER KeEnT Mrc. CompraNy
4933 Stenton Ave,  Radio Depr.  Philadelphia

./l/a/f'm OF
THE WORLD'S HIGHEST CRADE IGNITION
STARTING AND LICHTING

“Above the Ordinary”’
Radio Products

Automatic Plug
\utomatically perfect connec- List Price
tion Cord tips held in vise-
like grip - instantly released by $
hght  touch on lever. Fully
guaranteed

Perfect Jack

Crowfoot offset and solder-flux compound
on  blades  simplifies  soldering,  Nickle-
plated brass bracket with rounded corners
German-silver blades and sterling silver
contact points

List Prices

M Single Circuit, Open . .. .., H0c.
D H closed ..., . A5
1) Double * - '

]

v

3 o
o 4 Single Filament control

5  Double % = f

Write for Folder
The SATURN Mfg. & Sales Co.

48 Beekman St.
New York, N. Y.

The“B-T” Universal
Tuning Unit

There is nothing on the market you can com-
pare with the Bremer-Tully Universal Tuner.
It is an entirely new instrument, that gives un-
cqualled selectivity and control on practically
all modern circuits.

It replaces coils in Reinartz, Ultra Audion
u]ul other regenerative and non-regencrative
circuits.  In most circuits taps are not re-
quired.  Also gives remarkable results in Radio
I'requency and all Reflex Circuits.

Simple to connect, nosoldering; connections made
to binding posts, easily changed to any cireuit.

Photo diagrams of above, also special Bremer-
Tully circuits, in addition to key of windings, fur-
nished,  Write today.

BREMER-TULLY MFG. CO.

534 So. Canal Street, Chicago, Illinois

A-C
RADIO DAYTON PRODUCTS

Here is the Vernler Condenser that the trade has been
looking for. It is a vernler that can rightfully be calied a
real vernier because it gives hair-splitting accuracy.

In this condenser we have act' ally eliminated "all faults
heretofore found in variable condensers, This may sound
as an idle boast but all we ask is a trial for your own con-
viction,

There 18 no chance for nolse becarse main shaft Is plg-
tailed and vernler plate is anchored by two studs and does
not rotate.  ‘The vernler action is obtained by a micrometer
screw operating the vernier plate, changing the separation
with respect to the adjacent movable plate. We claim the

accuracy to be tully 3009 greater than any other vernier

and In additlon no noise in adjusting.

The set builder demands a small condenser and here is
another point in favor because this vernler condenser is no
targer than a plain one. 1t is ideal for the new NEUTRO-
DYNE CIRCUIT as the capacity Is uniform,

We manufacture a complete line of high-grade Radio
Equipment and we would be glad to send you our 1924
catalog upon request.

THE A-C ELECTRICAL MFG. CO.
Dayton, Ohio U. S. A.

Makers of Electrical Devices for over 20 years

52 1
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You Owe Your Business to the Boys

The magical growth of the radio business in America has been
brought about by the boys. Over two and a half million installed
and operating sets testify to the energy, ingenuity and contagious -
enthusiasm of boys for radio.

The appeal of radio is to the imagination of youth, and youth,
inoculated, has spread the whole country with radio virus. It is the
boys’ dollars which have built the dealers’ parts business. Boys’
savings have financed uncounted complete sets. To-day boys are the
recognized authorities on radio equipment, construction, installation
and operation. And in a vast majority of cases the interest of fathers
and older brothers in radio is due to the insistence and persistence of

the boy in the family.

¢ The Biggest, Brightest, Best BMagazine
tgor Boys in All the World"*

THE

goes straight to the source of radio information on the subject. Its read-
sales. It places the radio advertiser’s ers regularly ‘“eat up” Armstrong
product before half a million up-to- Perry’s instructive and authoritative
date sons of well-to-do families— articles. Your advertisement broad-
boys who average 15145 to 16 years casted to these keen, interested boys
old. will find the greatest market in the

These AMERICAN BoY readers are world tuned in and listening eagerly.

radio “bugs,” because the Radio De- Copy reaching us by the fifteenth
partment of THE AMERICAN Boy is of October will catch the December
one of the most reliable sources of issue,

- THE SPRAGUE PUBLISHING COMPANY

(Member A.B.C.)
548 Lafayette Boulevard, Detroit, Mich.

53
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Tie to

My. Radio Dealer:
a Profit Maker—the Mu-Rad

When the presidents of a scorc or more of

Chicago’s largest banks buy the Mu-Rad
Receiver and write involuntary testimonials
of approval, there must be a reason.

When one of Chicago’s oldest and largest
exclusive Radio stores sells more Mu-Rad
Receivers than all other types of Receivers
combined, there must be a reason.

And there is! Mu-Rad sells because to hear

the Mu-Rad is to buy it. More than 80Y%,
of Mu-Rad demonstrations result in sales!

Write for Mu-Rad Franchise

It costs you nothing to get complete details
of our special Mu-Rad proposition. Just
drop us a line—today—before someone else
in your neghborhood gets exclusive Mu-Rad
privileges.

Chicago Radio Apparatus Co.
Jobbers of Good Radio Merchandise
(luu ral Offices: 407 S. Dearborn Street, Chicago

I
|

|
|
I
I

'DURHAM +

DUBILIER
Tube Control

*PWX

\Z

“This is Station——"?
*If you get PWX—Havana,
uba— now, pick some
other distant station. It's
at your finger tips with

DURHAM plunger

control.

DurHAM

Variables

No. 101—t0 5 megs.
No.201A—10 megs.

DUBILIER

Condensers

00025 mid.
00050 mifd.

Guaranteed Satisfaction

Your dealer has it for $1.10 complete
Durham & Co., 1936 Market St., Philadelphia

Dealers:——Durham-Dubilier not only brings in many
stations — but also many customers. Sell ‘em!

Handsomely finished a sleek, ever.
lasting black, Bakelite-Dilecto (xx
grade) makes the smartest, most
“professional”"-looking radio panels.

bakelite dllecto"

(A Laminated Phenolic Condensation Material)
And

It has no disadvantages for radio!
every advantage.

Strong, tough, durable: yet machinable.
Warpless! Used in the U. S. Navy and
Signal Corps nine years!

Get Bakelite-Dilecto cut to size.
electrical dealer knows how.

Tue ContinentaL Fiere Co.
Factory: Newark, Delaware

Your

Dealer Service From:
New York, 233 Broadway
Pittsburgh. 301 Fifth Ave.
Chicago. 332 S. Michigan Ave.
San Francisco. 75 Fremont St,
Los Angeles. 411 S. Main St.
Seattle. 1041 Sixth Ave.. S.

A%
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Regal Inductance Switch

15 Point Inductance Switch com-
plete in one unit. No more drill-
ing holes in panel. No more
difficult soldering. Does away
with all switch points. Beware of

cheap Imitations. Ask $1 50

for the "REGAL.”" Price

New Regal Products for the 1923-1924
Season
New Regal Audio Prequency Transformer.
New Regal Double Arm Inductance Switch.
New Regal Vernier Rheostat—30 Ohms.
New Regal Potentiometer—250 Ohms.
New Regal—Vario-Coupler.
Write for catalog No. 24.

Regal Rheostat

A high grade quality
nstrument. Has full
exposed resistance wire
giving sharp, sensitive

adjustment.

6 Ohms........ $1.00
300hms........ 1.00
30 Ohms Vernier. 1.25

The American SpecialtyCo.

Bridgeport, Conn.
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Another Use For Loud Speaker

When the static is too great for radio reception
vour AUDIOPHONE loud Speaker can be used
with the Bristol Phonograph Record Reproducer
on your phonograph. Then you may have con-
cert or dance program without interruption.

Atctached instantly without mutilating the instru-
ment in any way—the Bristol Phonograph Record
Reproducer can be used with any make of phono-
graph.

Equipped with such an outfit there are no dis-
appointments—it is always ready—never fails.
For dance music you have the equivalent of an
orchestra, but without the expense,

The tone of the phonograph thus amplified through
the AUDIOPHONE has volume enough to fill
large rooms and the quality is round—smooth—
and beautiful—entirely free from mechanical noises.

Remember that the same AUDIOPHONE Loud
Speaker is used in common for both radio reception
and phonograph record reproduction.

Write for Bulletin 3007-L and we will advise where

you may hear a demonstralion.

THE BRISTOL COMPANY

AUDIOPHONE WATERBURY, CONN.
REO V. 8. PAT. OFFIGE R Branch Offices :
T Boston New York Pittsburgh Philadelphia
Detroit Chicago St. Louis San Francisco
55
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CUT EXACT SIZE
PATENT PENDING

$3.50
PREMIER
“HEGEHOG”

TRADE MARK
AUDIO FREQUENCY TRANSFORMER

The most_efficient. compact and small transformer yet de-
signed—Truly wonderful in tone qunllly—ll gives a maximum
volume with a minimum distortion—It is 100 percent shielded
and mounts anyw here—RAT10S: 1 to 3. 1 'to 4 and | to 5
all $3.50.

ASK YOUR DEALER FOR ‘“HEGEHOG"

Premier Eleriric [ompany

EST. 1905
3807 RAVENSWOOD AVE., CHICAGO

LOOP AERITAL $10.00

Light —Substantial—EMelent—Directional
1 inch wolded dial-detachable buse.

Hartman loops stay taut and true.
334 in. wide—36 5 in. high—15 turns—14 in. dial.
Write for bulletins on Hartman Hadlo parts.

THE HARTMAN ELECTRICAL MFG. CO.
Mansfieid. Ohio

New Tuning Unit

For the Coming Season
Indispensable Now for New Sets

HORNE VERNI-TUNER
(Trade Mark)
Primary, Secondary and Coudenser.
All within a short 4 inch tube.

A GREAT SPACE SAVER

Sharper tuning than possible with any other coupling
and at one-half the cost

Used for the Main Tuning-in circuits: Regener-
ative, all types, Tuned Radio-Frequency, Re-
flex—Reinartz—Ultra Audion—Flewelling

At your dealer or postpaid on receipt of purchase
price. Write for free descriptive leaflet.

HORNE ELECTRIC & MFG. CO.
Mercer and Colgate Sts. Jersey City, N. J.

_ﬁ
“UNITED”

Radio Instruments

improve the range, clearness
andtonequality of both nearby
and distant broadcasting. Vol-
untary testimony from appre:
ciative users all over the world
leaves no doubt about this. The
reasons arein the instruments
themselves — their electrical
correctness, and their preci-
sion workmanship, from bet-
ter-than-need-be materials.

“United”’
Amplifying Transformer

Audio Frequency. Magnetically
shielded. Scientifically insuiated.
Sturdily constructed. Micromet-
ered to 8 1-1000-inch exactness.
Ratio b to 1. Handsome'y finished
in nickel and black enamel. Effi-
ciency unsurpassed. Loud, clear

o, $4 50
“United’”’ Variable
Plate Condensers

Remarkably delicate selectivity.
Hard aluminum plates, held me-
chanically |n perfect alignment,
free from ‘‘shorting’’ troubles,
3 to 43 plate sizes, with and with.
out Vernier Dial and Knob.

If your dealer can’t supply you,
remit to us and give his name an
address,

UNITED MFG. & DISTRIBUTING Co.
9705 Cottage Grove Ave., Chicago, lllinois

New York Office: 50 Church Street, New York, N. Y.
San Francisco Office: 709 MissionSt. ,San Francnsco Cal.

[ e A L S SRR SR il
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Midgets in size—but giants in power

MAGINE a radio storage battery so light you
can lift it on the palm of your hand, but
powerful enough to supply all the current you
need for long-distance receiving—and then some!

The new two- and four-volt Exide A Batteries
for low-voltage tubes weigh only five and six
pounds each. And they are wizards of efficiency—
right in step with the latest developments in
radio receiving.

These sturdy little batteries are neat and com-
pact. They were specially designed for WD-11
and UV-199 vacuum tubes, but can be used with
any low-voltage tube. The two-volt Exide A Bat-
tery consists of a single cell. It will heat the fila-
ment of a quarter-ampere tube for approximately

pleasure. The Exide A Battery for six-volt tubes
has extra-heavy plates, assuring constant poten-
tial and uniform current over a long period of
discharge. Like all Exide Batteries, it embod-
ies the finest materials
available.

In marine and
commercial
wireless

On sea and on land the
Exide plays an impor-
tant role in the indus-
trial life of the nation.
In marine wireless,

Exide B Batteries

give noiseless, full-powered
service over a long period
of discharge. Designed
throughout to prevent elec-
trical leakage. Capacity, 3

For six-volt tubes

Like all Exide Storage Bat-
teries, the Exide A Battery
for six-volt tubes is de-
pendable and long-lasting.
It is made in four sizes, of
25, 50, 100 and 150 ampere
hour capacities.

96 hours. The four-volt
A Battery, having two
cells, will light the fila-
mentofa60-milliampere
tube for 200 hours.

As you know, any
variation of current in
the plate circuit pro-
duces weird sounds in
your phones. With an
Exide B Battery hooked
up to your set, static
is the only interference
you will have to con-
tend with, The Exide B
Battery supplies steady,

noiseless current. It permits the niceties of ad-
justment that make radio receiving an unalloyed

ampere hours.
Exide Batteries provide

an indispensable store of emergency current.
A majority of all government and commercial
wireless plants are equipped with Exides.

Exide Radio Batteries are sold by radio
dealers and Exide Service Stations everywhere.
Ask your dealer for booklets describing in detail
the complete line of Exide Radio Batteries. Or
write direct to us.

Exide

RADIO BATTERIES

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

Oldest and largest manufacturers in the world of storage batteries for overy purpose

Service Stations Everywhere

57
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PAT. APP'D FOR

URN-I

GRID-LEAK
“ADJUSTABLE”

Sometimes a fixed leak just happens to be
satisfactory, and the right value for tube and
signal, but why fuss with fixed leaks 1o tind
the one required when a TURN-IT adjust-
able grid leak has a thousand valucs at your
demand.

The high resistance liquid with its lowing,
velvety contact, gives vou instantly any
value neeessary to develop your detector
tube’s maximum output.

Just clip it into vour standard mount,
Turn-it until thar distant signal comes in
clear and loud, and it will stay put.  Can be
conveniently rigged for panel control.

Your dealer should have one for vou, if not
send 75 cents

15¢

Charles E. Bonine
20 South 15th St. Philadelphia

teriat

Nutmeg Brand

)(&)(f/ﬂﬁldlo—

Based on 30 Years’ Manufacturing
and Electrical Development-Work

We carefullv fill orders direct where the
goods are not sold locally, if sent along with
the name and address of your Dealer

Features of H. & H.
Variable Air (ondens-
ers: Double-cone
bearings  with  adjust-
ment screw; smoothest
possible action.
Blades assembled with
absolute ])l(‘CISlOll,
anchored solidly  in
Jarge supporting posts:
—pIoper spacing is per-
manent. Aluminum

lloy  blades cxtra §
large biass center post;
bakelite ends.  The ut
most  in  engincering
skill, at prices you may
well take advantage of :

Wéos s5-Plates, .0oo0125 infd $2.
Woér1  11-I'Mates, .00025 mfd 3
W623  23-Plates, .0005 mfid. 3.
Wo643  a3-Plates, .oo1 mid 4.
W621  11-Plates with Vernier Dial Control 4
W633 23-Plates with Vernier Dial Control 5
Wo43 43-Plates with Vernier Dial Control, ... 6

Ask for interesting circulars

THEHART Ao HEGEMANMFGCo.

HARTFORD, CONN.

58

for
PURE TONE QUALITY
and MAXIMUM VOLUME

Or, sent car-

Price $7 riage charges
\sk your collect.
dealer. (\Wt. 1 1b)

The AMERTMV

AUDIO TRANSFORMLER
—recognized by the Radio Profession «s the
STANDARD of EXCELLENCE
Turn ratio, 5:1.  Amplification
ratio, 30-40 times audibility in the
tlat part of the curve.

Send for Circular 1005
American Transformer Company

Designers and builders of radio
transformers for over 22 years.

175 Emmet St., Newark, N. J.

T S —".
/W\

3,250 Hours’ Service
From a $ 1 5 OO F“Fowzcan

Dear Sir: TFind enclosed fifty-four cents for which
please send one set of carbon brushes for an F-F
Battery Charger, Type 6.
This charger has been in use on an average of 25
hours a week for about two and one-half years and
the Carbons have never been renewed. The ma-
chine is giving very good service.
Yours very truly,

(Signed) Ravrrit C. PETERS.
1810 Pine St., Boulder, Colo.

This unsolicited report is but one of thousands.
It is the result of ten years specialization.  You, too,
can benefit just as Mr. Peters above, by insisting on
the F-F Charger.

There's a type for every need. Buy from your
dealer. If he cannot supply vou, write for literature
or enclose remittance covering express or postal
charges on 9 lbs.

IT’S FREE—Write for Builetin No. 44
Cealers! Get the F-F proposition

$15.00

F. O. B. CLEVELAND
Type 6 charges, 6 Volt
Storage Battery from any
110 Volt 60 Cycle lamp
socket at average rate of
6 amperes.

‘The France Mfg. Co.

10444 Berea Road
Cleveland, Ohio

| Nu™ g™ S|
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REGENERATIVE RECEIVER NO. 102

Chelsea Regenerative Receiver No. 102 s a supersen-
sitive instrument operating on wave lengths of from
100 to over 600 meters. It combines great range and
selectivity.

A Regenerative Circuit with two stages of audio fre-
quency amplification 1s used.  NMost efficient adjust-
ments are made possible by the use of vernier controls
incorporated in the variocoupler and tuning condenser.
All binding posts are enclosed in the cabinet eliminating
all visible wiring.  All insulating material is genuine
bakelite, moulded in the Chelsea factory.  The cabinct
is solid mahogany, beautifully finished with space for

THREE TUBE RECEIVER, NO. 102 . . . ro
(Licensed under Armstrong U. S. Patent No. [,113,1.49) batteries.  Price $95.00.  Write for Booklet A.

CHELSEA PARTS

The National Chelsea Radio Corporation offers a complete line of parts. Thesc
are identical with those responsible for the marvelous results obtained by Chelsea
Receivers.  For complete description and prices write for Booklet “*B.”

. o .
Variometer Variable Condensers Variocoupler
The Chelsea Vernjer Variometer is the The Chelsea Variable Condensers contain The Chelsea Variocouplir is a suitable
last word in variometer design. It only genuine bakelite insulating material, compattion piece to variometer No. 8o,
covers an cxtreine range from (100 to Rotors and Stators are die cast into solid Fts v Ve length rango rom 100 to 600
600 meters) with the closest tuning. units with perfect alignment of the plates, akelite,  especially
Genuine bakelite especially moulded by Spiral connections to rotors. Furnished 1, 15 used throughout,
Chelsea is used throughout. It has no with from 3 to 45 plates.  With or without No sliding contacts,  All tap leads are
sliding contacts. Furnished complete vernier,  Capacities from .00025 to .00L brought to individual binding posts,
with dial and vernier. M. F. Furnished complete witly dial.
Variometer No. 80, $8.00 Prices from $2.50 to $6.75 Variocoupler No. 90, $8.00

Write to Dept. 3 for Booklets— ‘A’ for complete receiving sets and "B’ for Parts.

\ATH}\AL CHELSEA RM:H{) C()I{P

Boviston 5t Hruatnn Mass.
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Earn $50 to $250 per week for fas-
cunatlng, easy work; wonderful

future in Radio. Thousands of ; //,\ 100 Volit Panel (new”type) . .

new, big paying positions. P! Storage “B” Batteries give
"! - '”“Il ill ““W e Iy // \ long service at low cost
""' : @“* :L‘ l)‘ Alkaline tvpe, will not sulphate or buckle.

Life unlimited. Not harmed by short-circuit-
ing, overcharging, or standing idle. Panel

. “ | > switches afford single cell variations. Easily
1l ,.n-"' AR re-charged from any 110-volt A.C. line by
Easy to Learn at Home means of small home rectifier. One charge lasts
You can easily and quickly become o “certified™ radio three to six months in detector plate circuit.
erpert through startling new method of Nutional Ruadio Prices w Ithoul. rectifier: Plain (With Panels)
Tustitute, one of the largest and oldest schoojs of radio in 16 cell 22 volt $5.50
the world Al instriction radio justrubients aned free. 24 cell 32 volt. . .. ... $1.25 $11.75
Linployment service free 1o graduates. ;}8 cu“ 18 \'n{L bl $9.50 $14.00
Send for FREE BOOK i ;7)8 cell 68 volt....... $12.50 $17.00
&0 IS 50 cell 100 volt. . ... .. $17.50 $22.50
Your Opportunity in Radio : 108 cell 145 volt. ... ... $23.50 $28.50
Get full details of wonderful opportuni- Uminounted rectifier. . . . $1.00
Aol I Mounted rectifer || $2:50

method of learing
ify for high paid
dous e eld: Mol pos
page Free Book and Specc
to those who euroll now,

o #t_burne to qual-

in this tremen.
rd now for 44-
Imlwu Offer

SATISFACTION GUARANTEED

All batteries are sold with the privilege of receiving your
money back If not sausncd \Vllhlu 8 30 day trizl. Write

National ﬂag:jo 'Instltute for full information on “A™ and "B’ Batierles.
“Dopt. 323 KIMLEY ELECTRIC COMPANY, Inc.
WashingLonL{O ¢ 2667 MAIN STREET BUFFALO, N. Y.

Warren Radio Loop,
cut away to show
construction

R. M. C. Diamond Weave
Variocoupler and

e A Better Set with¢

Due to diamond weave construction and the fact

that Ig of the toral area 1or ]\Vlllldlll]L'S Iure supported o
in mid-air, (J])‘l(ll\ and dielectrie losses dre re- A B A l
duced to a miniinum tn R. M. C. Variometers and etter el‘la
Yariocouplers. The rotor is continuously variable.
These products may be used in any clreuit where Sharper Tuning Portable
« high grade coupler or vartometer is required. _ One tuning adjustment—no Small, light, compact. Ideal
All metal parts are nickel-plated. P.mﬁl lmount- others ueeded. for portuble and mobife sets.
g requires \or small spuce. Screw holes cov-
ered b)l' 27 Qial. i a ! 1 Directional Wider Range
. M. C. products are built for the finest sets that Receives signals strongeat. of Frequencles
cal be constructed. Selective on slnﬂe coil.
Variocoupler. .. .......... ... ... $4.25 Plcks out just the statlon Small re-radiative eftect. Fine
Variometer. ... .. ..........0.-. $4.25 you want to hear. for regenerative circuit.
Write for catalog of other diamond weave coils, Type A-737 (300-700 meters) 6 inches square—non-directional........
and Rudio Prequency Transformer. of | ] FBs 82235 ikt melery' S nehes mture—encdintonal g
Type BL-2520 (200-18.U00 meters} with honeycomb coil moul
THE RADIO MANUFACTURING COMPANY 18 inches square—directional
of Springfield, Massachusetts Send for Bulletin 1-102
Dept. B 97 Dwight Street | # V-DE-CO RADID MFG. CO. Dent. F, Asbury Park, N. J.
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" LOUD SPEAKER
\

\
IRRORS the natural-
ness of the original ]
production.  Actually re-
Write for PRODUCES. New prin-
the Booklet ciples of acoustics intro-
P‘ll}\O\t’l}l:ét duced in the marvelous
’ “double diaphragm.” Scld
Cil(;fllfleflls by all up -to -the - minute
piu
information. dealers.
Letters from Users Requested
L) “Far Superior in tone,” “Surprisingly good resulis,” “The best
e loud speaker before the radio public,” “This most wonderful in-
i« sttument”’—these are typical phrases from letters written us un-
solicited by enthusiastic users. What have you accomplished
with your ATLAS AMPLITONE? Tell us about it!
N
Mutltiple Electric Products Co.inc.
: RADIO EAALA . ;
QRAN"GE ST DIVASION NE\{}/ARK, N..J,
61

www americanradiohistorv com


www.americanradiohistory.com

Please mention Porurar RADIO when answering advertisenents.

AMPL-TONE
PHONES

2200 Ohms— $6.00

OUR MOTTO IS
QUALITY NOT QUANTITY

Fvery precaution is used in buying materials,
in assemblying parts and  testing  phones,
assuring the purchaser of o perfeet, com-
fortuable and durable phone with a loud, elear
and cqualized tone,

Iivery phone guaranteed.

If your dealer cannot supply you, write us

C. M. FRENCH MFG. CO.
SEYMOUR, CONN.

PREMIER

MICROMETER
VARIOCOUPLER

cure the new wave length trouble

$4.50 Without Dial
$5.00 With Dial

ighly sclective—I180 orientation -20 antenna taps—
wound with No. 21 silk covered wire—S5 tirns n
roter—80 turns on  stator—wave range, 150 to &k
meters—positive  contact—stays put any angle—
Balelite buttons on taps permit easy soldering. Tl
coup ler that really functions efficiently and will plea o

rou
ORDER FROM YOUR DEALER

Premier Elestric [ompany

3807 Ravenswood Ave., Chicago

Il National

/ Audio

7/ Frequency
7 Transformers

There are many reasons why
National Transformers are
demanded and used by the
majority of experts and
amateurs—greater volume—abso-
lutely no distortion — no interac-
tion between fields—perfect results
on any stage of amplification and
with any type of tube — scientit-
ically perfect—sturdy construction
—beautiful design—highly nickel
finished. If your dealer cannot sup-
ply—order direct mentioning his
name. Jobbers and dealers write
for sales proposition.

$400

postpaid

NATIONAL TRANSFORMER MFG. CO.
154 Whiting St. Dept. 1917  Chicago, Iil.

A TIwist

oFf the Wrist-
5\

YELLUW IIP

MICROMETER ADJUSTING
CRYSTAL DETECTOR

Any adjustinent made in a moment—
Jived instantly! Holds indefinitely, un-
til you wish to change, then— $
“A Twist of the Wrist, It's Set.” 2
Ideal for reflex and other circuits.

Write for folder and name of your nearest dealer.
Wholesale Radio Equipment Company
Exclusive Factory Representatives
36 William Street Newark, N. J.

Dealers and Jobbers—Write
for Attractive Proposition
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Built First to Last”

Only the Set You Build for |
Yourself Will Suit You

If you have just half the soul of a real radio fan, a l

complete, ready made set will pall on you in a week.

Build your own'! i
You want radio performance, to be sure, but you ‘
want it of your own creation,  \What so fascinaring !
as to plan, to assemble, to adjust and construct?

And finally to get the radioresults and the set com-
pactness muade possible by this splendid line of
distinctive parts —different and betrter,

Coto for Lthiciency and Compactness

R Cn
)

i BELT VIR W T

= S_ d
New Coto Compact Variometer
A\ 1-lc een o ulded tak-lite

S SN\ N Y RNELY

Ntat o hone o tt ow our i
Rarg .M+ 49 meter N
T, ! ¥, anches Bae -
Demand —and Get paﬁc‘l m ‘u‘r ' ! i \c; PR XL IR SNE T
Coto— Coto
Juc
A, Q\
T —
New Coto Compact Variable =F
A Q v o v
.f\ll‘ Condenser with Vernier New Coto Compact Variocoupler
Only 27% inches square. Rugeedly constructed on metal Taan asterf the Variometer.
frame, Rotor Plates soldered to shafr; stator plates soldered Sie onb Vg3 w33 inches.

Range 200 10 600 meters. Ra eor

, g “ g §a .o Deng H
at three points Built First to Tast."  Unique. positive panel mount. I pe 9,000, £5 50,

a((ill){ vernior Two (.l“.\Lili(‘i'—,()Oo;. :\';_”O; (X”, ,\(l-.ﬂﬂ‘
Jobbers! Dealers!

The Coto Kne, also including Honeycomb Coils, Cotogrip
Socketa, and Coto Special Audio Frequency Transformer
($2.50) has the efficiency. the appearance and the aedvertising
for big selling. MWrite today for latest price lists.

Coto Coil Co.

Providence, Rhode Island

]
g

"SI ITITN TN R

Paclfic Const Branch, Northwestern Branch, ._ -
29 Unlon League Bldg., Geo. F. Darling, . .
Los Angcles. Cal. 705 Plymouth Bldg., Audio Frequency Transformer
Minneapolis, Minn. ¢ mpact ani efficent.  Handles
Southenstern Branch, laree volume with umfarm 4 o

. P Atkinson, teavon and minimum di - -y,
Athanta Trust Co. Bldg., \pprived chelltipe Raitiodtol.
Atlanta, Ga. p Type 4000, &5 00
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Ruild Your(ug | & Fernenn

TRADE

| ave

PATENT APPLIED FOR

\N

! " FREED - EISEMAN
Licensed Essential Parts

Complete wiring diagram,
mstructions, ctc., sent in
SPCCia]l  pm—e—

container with patented essential parts.

f£liminates interfering stations.

Three NEUTROFORNER COILS Improves the selectivity of the set.
mounted  on variable  condensers,  and Selects borwocal broadcasting.
DOUBLLE NEUTRODON (as illustrated) Often increnaam; nal strength.
sent for $24.00.  Ask your dealer to show Reduces howling and squealing.

. s ., - . . N The WAVE TRAP is mounted on a Formica panel In a beautiful
you thLbL Pdrlb, as W L” as (.()fﬂplt[( mahogany finished cabinet 6x5x6, and is a hil.:nh—l.:r:ulo instrument

- . - ; throughout enhancing the appearance of the most expensive sets,
asscmbled five-tube Neutrodyne Set in e ' *

mahogany cabinet, Nodel NR-5, $150. 3
Or send 25¢ for Neutrodyne Constructor w eﬁ@ﬂﬂﬂﬂmﬁm@@.
21E.SOUTHWATER, ST.

which shows 1 ow to Make the Neutrodvne™ ) | <
FREED-EISEMANN RADIO CORPORATION sany CHICAGO
255 Fourth Avenue New York Circular on request

Licensed by I. R. M. Inc. Under {lazeltine Patents Eﬂy EEE”_’
For Long Distance Reception

ATHERTON We Offer Cash

AUDIO-FREQUENCY TRANSFORMERS for Your Spare Time
Rank Absolutely Supreme MAIL the little coupon today. It will

meait money to you.
For every subscription to PoPULAR

1""{‘”[”.' . ) Rapro, that you send us, we will reward

Amplihication No l)is!orllun not . liberall i h riadtem d
Clear and Perfect Howling vou lhberally in cash commissions an
Reproduction on No Resonant Peak bonuses.

Al Wave Lengths Many of your friends and acquaintances will
be glad to ‘subscribe to PopurLaR Rapio when
they learn that the price is going up and that
they can save a dollar by subscribing now,
through you.

Designed to Meet the Characteristics of All Tubes .
Mail the coupon for full particulars and a

The Highest Grade Amplifying Transformer sample copy.
Manufactured oo e

Unrestrictedly Guaranteed
POPULAR RADIO, Dept. 108

RATIO 5 to 1 RATIO 3.75 to 1 9 East 40th Street, New York City
Recommended for Ist Recommended for 2nd Please tell me how I can mak .
er . - _ . T make money
Stage. Stage and All Stages There in my spare time taking subscriptions to 1
after Porux_.fuz Rapto. Seﬂd ah};lng a sample
8 SF)LE . copy for me to work with; also other
List l rice, $6.50 -A]l Ratios. . necessary supplies.
Sold by all high grade radio dealers, or mailed

postpaid direct upon receipt of price. NAME ettt ittt
Dealers and Jobbers Write for Attractive Discounts.

WOLVERINE MANUFACTURING COMPANY

603 East Water Street = | B v e e,
Milwaukee, Wisconsin, U. S. A.
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55 WlTH the Amplion Loud Speaker the infinite clear-
ness and softness of tone achieves an unsurpassed
reproduction welcomed and admired everywhere. The
human voice or musical sounds come to you in their
true richness, without the slightest distortion, unalloyed
—just as they are rendered.

vw}

/\ T

el

It is hard to believe you are listering to reproduction.
Originality is so unmistakably registered in every tone.

The Amplion is made by the world’s oldest manufac-
turer of loud speaking instruments. It is not a head set
receiver used asa loudspeaker,butadevelopmentforra-
dio purposes of a loud speaking device, used exclusive-
ly on every ship of the British and other leading navies.

The Amplion requires no battery. You simply attach
it in place of head phones. The Amplion is being exten-
sively used in every country mentioned in the border
of this announcement.

R LA RSt A 4L gty i

T

That it has been adopted as standard by the leading
countries of the world is the tribute it has achieved
through its brilliant performance.

| il AN . :
5 PP WY\ W ABLY PP AW B AT L AP AP AW AG P AT I

All models on view at the New York Radio Exposi-
tion, Booth 5, at the New York Show—OQct. 6th to 13th.

SIGNAL ELECTRIC MFG. CO.

Sole United States Distributors Menominee, Michigan
BURNDEPT OF CANADA, LTD.
Canadian Distributors 172 King St., West, Toronto -
i g

b 'ullUIIlIVIIIIIlllllllll‘lllllﬂllllllll VP |1numulmuummummnmwmwmmw numu i Iﬂ LA Il“llIl(ll!l]llll\nll!lllll!lllll!‘l UITRAMTILN I g IIII MI!JII»N

il .fl| i *‘ ||1 IllllllllHIlllﬂllllllllll!l!lMNlll\l’mMﬂﬁMﬂ!"\ll ] TR |

T
'm M The Supremacy of the AMPLION
i LI

S

” is the Supremacy
h of Actual Performance ‘
|1|
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Paderewski Knows Quality

From ALL OTHER Amplifying Devices
PADEREWSKI Selected

IHE AcousticaL ampLIFIER:

cANT(]

T TRADE - MARK -

For Its PURITY OF TONE AND PERFECT
REPRODUCTION
Thousands of Highly Satisfied Owners
Applaud His Choice
FOUR REASONS WHY

1. Large Heavy Buse Eliminates Top
Heaviness.

2. Combination Rattan Reed and
Fiber Strengthens Horn and Gives
Beautiful Quahty Without Distor-
tion.

3. No Adjustment Necessary; Will
Work Perfectly on Any Good Two
Stage Set.

4. Guaranteed

Againgt Dlechanical

24" High Defects of any Kind for One Year.
10° Bell THESE ARE EXCLUSIVE BEL-
Crystalline CANTO FEATURLES
Fimish
List Write for Territory and Discounts
$22.50
F.OB.

Bel-Canto Mfg. Co.

= = 417 EAST 34th STREET
NEW YORK CITY

Factory

INSTRUMENT MAKERS
DEPENDABLE PRODUCTS
SINCE 1909

PRECISION HIGH EFFICIENCY

CRYSTAL SETS

Guaranteed to receive local broadcasts with vol-
ume and clarity equal to any sets manufactured

F FAMOUS TESCO RADIO
R E E Crystal Set (Shown in Cut)
To introduce the wonderful T-B-H radio headset
we will give absolutely free of charge, the most

efficient crystal receiver on the market.

SEND NO MONEY
Just pay postman $5.00 plus postage. Money
refunded if not absolutely satisfied.

THE EASTERN SPECIALTY CO.
3552 N. Fifth Street, PHILADELPHIA, PA.

66

Just Out! -

Special Reprints of the
Cockaday “DX’’ and

4-Circuit Tuners

THE tremendous demand for copies of Janu-
ary and May PopuLar Rapio has completely
exhausted our supply. These are the issues in
which were described and illustrated Mr. Cock-
aday’s famous “DX" Regenerative Receiver,
and the 4-Circuit Tuner. o, ©
Every day brings more requests for these popular
issues. So in order to satisfy the demand, we
have had special Reprints made of these two
articles, just as they appeared in the January ahd
May issues of PoruLar Rablo. i

Tlach of these 12-page Reprints contains com-
_lete working details—photographs, diagrams
and instructions on how to build, assemble and
operate these famous Receivers. A full list of
the parts required is also given, with their approx-
imate total cost. Nothing has been omitted.

And to bring down the cost of these Reprints to
the same price as the magazine itself, they have
been priced at the moderate figure of only 22
cents each (postage included).

If you are one of the many who have been unable
to secure copies of these missing issues, this
announcement will bring you welcome news. Or
if you have already built one or both of these
famous sets, the convenient and compact size of
these Reprints make them very handy to keep
permanently with your receiving set.

POPULAR RADIO, Dept. 100
9 East 40th Street, New York City

Please send me the following special Reprint of Mr. Cock-
aday’s article describing his

0O DX Regenerative Receiver (reprinted
from POPULAR RADIO for January)

0 4-Circuit Tuner (reprinted from POPULAR
RADIO for May)

I enclose. ... . cents in stamps (22 cents each, including
postage).

N, L ettt e i et e
Address. ..o e e e
[0 State. .. .ounnn..
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Branston D.L. Honeycomb
Coils and Mountings

TUDY these mountings carefully.
Our new No. R61 3-coil front

panel mounting and No. R62 rear

R6 Three Coil Geared $5.00 panel mounting are equipped \\'1'th R_GZ‘&“;:’:‘L b 6_00

Threr Coll Bevel

fIeciifen ey strong brass nickel p]:lte(l gears, in- | 7 Mountiogs.

Substantial gears give vermier adivet- | SUTINE  smooth  vernier adjustment | ouin o provide e smood
ment. Very neat appearance. Made Made of Genuine Bakelite, complvlé
leads.  Arrow  knobs
show position ot cusls,

T i B toie wor | with no chance of stripping gears. | e som

fleaible leads.

Back geared type is equipped with
arrow knobs that show position of
coils. Mountings are substantially
constructed of genuine Bakelite and .
are equipped with flexible leads.

Branston D. 1. Honeycomb coils
are accepted as standard in regard
to superior construction and electrical
unit of mountings. Your dealer can
purchase Branston Coils and Mount- iy

3 ings from his distributor. Insist on , $9.95
R_73 Koneo sor 54.50 the Genuine. R'71 ounng” 3

Mounting.

Mounting.

Very mneat and capahle ot stmooth

Neatest three coil mounting on the Send 2C in Smml’s fO[‘ Series 1 operation. Only  two nu»unl|inu
e nounting on t} ) 5 . B - screws required.  Complete sith flexs
murier, Stae of Genine Rakelie | <“Hook-Up”" circulars  showing five Bhe Yoo, 1Tl Comphrre it fles

good Honeycomb Coil Hook-Ups and
Catalog of famous Branston Radio

g

Apparatus.  Write today. Give us
name of your radio dealer. If he

can’t supply you, write

Chas. A. Branston, Inc.
811 Main St., Buffalo, N. Y.
In Canada: Chas A.Branston, Ltd., Toronto, Ont.

smgle movabie Bake-

hee Plug with exten- ¢
~ sion angle brackets
and flexible leads.

R-69—Same as No. R-6% only sta-
tionary., YO

Bakelite Coil Mount-

ing with brackets
- instead of screws for 0':
mounting.

w7 /
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METALECTRIC SOLDERING IRON

(The All-Metal Instrument)
“A solution to the small soldering problems of the discriminating assembler”

I'nter-
changeable > ~ E 13- . ? .
ap 2 T e C ] = _ -~ 2t o
ONE-HALF ACTUAL SIZE :
Unbreakable Construction—Iconomical Operation on any Electric Circuit
Sfrom your dealer or wrile

POST ELECTRIC CO., Mf'rs. ("jiumeas) 30 East 42nd St., N. Y. C.

ORDER BY MAIL
Something New

Radio Condenser Plate Cleaner

Chemically treated
to prevent lint.
Removes accumu-
lations  betrween
plates. Ehminates
noises, clears recep-
tion. Restores pep
to your set.

Vario-formers

are the only practical devices
for obtaining tuned radio fre-

You cannot afford
to be without one.

Price 15 cents pre-
paid. Do not send
stamps.

This is only one of

quency amplification in one
unit.  Vario-formers can be
used in any capacity neutral-
Type TC4 for

wave length range of 180 to

ized circuit.

the many up to the
minute Radio parts from our Cata-
logue. Send for our Catalogue No. 10.

ATWOOD ELECTRIC CO.
3122 W. Madison St., Dept. R Chicago, IlI

610 meters.

Manufactured exclusively by

DANZIGER-JONES, Inc.
145A Prince St. Mew York City

Dealers write!

REFLEX SUPERIORITY! RESULTS GUARANTEED!

Are you getting the best from your Reflex Set?

M. P. M. (MILLION POINT MINERAL) CRYSTAL

—tested and guaranteed—has proven itself the superior crystal for
Reflex Reception. M. P’. M. will not corrode or burn out; does not lose
its sensitiveness; and clear, musical, economical reproduction is assured.
Unsolicited testimonials show marvelous long-distance records, both
with and without amplification. Ask your dealer for M. P. M., or send
us 50 cents for two unmounted, or 70 cents for two mounted; and, in
addition to crystals, we will send you diagram of o reflex circuit that
we guarantee will give absolute satisfaction.

M. P. M. SALES CO., Dept. PR, 247 So. Central Ave., Los Angeles, Cal.
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/"ORTH, South, East, West, over mountain
.%'\ranges, across rivers and ravines, through
?storms and clear weather fly the magic
voices of radio. Throughout the country a multi-
tude of eager listeners, old and young, settle down
to enjoy the entertainments.” Hundreds of stations
are broadcasting every evening. There is always
something going on to please every listener,

PARAGON

Reg. US Pat OF

RADIO PRODUCTS

With the Paragon Three-Circuit Receiver you
can pick the program you want to hear, tune in
on the station that is broadcasting it, and you will
get it. The messages will be understandable, the
music clear and harmonious. In fact, you will first
realize the full enjoyments of radio the first time
you listen in with a Paragon set.

o= An illustrated Catalog of Paragon
Radio Products Is Yours For the Asking
DEALERS—The Adams-Morgan Company has an interesting prop-
osition to make to reputable radio dealers who believe in quality

merchandise. Details on request.

ADAMS-MORGAN CO., 20 Alvin Ave., Upper Montclair, N. J.

Tllustration shows Type
D-5 Regenerative
Receiver and Detector
—3$75.00

Type A-2 Two-Stage
Amplifier—$50.00
(Licensed under
Armstrong Patents)
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The Condenser
Sensation of

Modern Radio

£ Flhllo:ss:.sssAN
TESTED MICA
CONDENSER -

MFEG.BY

PavEnTE mRuBIne

Through the aceuracy and dependability of Freshman
Condensers, hook-ups and circuits have been perfected
which have completely revolutionized the urt of Rudio
Reception

These little Storers of energy and rectifiers of Radio

Current are the very heart of a well-built radio set.

CHARGER
for Every Radio Battery

—And,in fact,the only one which
you need. Keeps strong clear sig-
nals in your set by keeping the
batteries to full capacity.

The Valley Type ABC Battery
Charger is made {or all storage bat-
teries—2-volt peanut tube batteries,

6-volt A Batteriesand 1 to 4 B

‘The proper fixed condenser will make all the difference
in the world in the reception, clarity and selectivity your set
afrords.

Capacity Capacity
.0001 .002.

‘025.

The FRESHMAN Is so desizned that constant equal pres-

Batteries. Bakelite panel, glass top
—belongs to a radio receiving set.

Frankly, production is limited.
Late buyers are going to be disap-
pointed. A lot were last year. Ask
to see the Valley Type ABC Charg-

er at any good radio shop.

sire is exerted ot the condenser plates over the entire area.
I'hey are the only condensers that do this and therefore the
only condensers that avoid noises, which are due to'variable
pressure on the plates.,

A\ your dealers, otherwise send purchase price
and you will be supplied withoutfurther charge.

has. Freshman (G. Inc.

Nadiod Gondenser ¥Pooucts

106 SEVENTH AVE., NEW YORK

VALLEY ELECTRIC CO.
3157 S. Kingshighway St. Louis, Mo.

The TRINITY
LOUD SPEAKER

The Trnity Loud
