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At $35
Radiola 111, Two Radiotrons WD-11,
Head telephones. 1In brief, everv.
thing cxcept the dry batteries and
the antenna.

You Can Add
Radiola Loudspeaker . . . $36.50
Radiola Balanced Amplifier(push-pull)

togetlong distanceswith a loudspeaker.
Including two Radiotrons WD-11,530

Or Buy Complete
RADIOLA III-A, the amplificr com-
bined with Radiola 11l in one cabiner:
withfour Radiotrons WD-11,head tele-
phonesand RadiolaLoudspeaker,$100

There are many Radiolas at many prices.
Send fc'r frec boaklet char describes them all.

RADIO CORPORATION OF AMISRICA

Dept. 46 (Address office nearest vou).
1'lease send me Your frec Radiv Buoklet.

Name
Street Address
City

Radiola I1I

NEW two-tube RADIOLA—designed and

built by world-famed engineers in the
great RCA laboratories—priced at less than vou
could build it for at home! A real RADIOLA
—including the tubes and headphones. . A new
model. Improved in sensitivity and selectivity.
Getting distance on the headphones, and near
stations on a loudspeaker. Receiving clearly—
reproducing truthfullv. Its thirty-ive dollar
price means at last that every home, every-
where, can tune in on the fun with a small
receiver built for big performance.

Radio Corporation of America
Sales Offices:

10 So. La Salle St.
Chicaro, 1.

433 California St.

233 Broad\v‘ly
SanFrancisco,Cal.

New York

Radiola

REG U.S5. PAT. OFF.,
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Te Best in Radio Equipment

All Brandes Prod-
ucts are sold under
a money-back
guararntee by re-
[iable dealers
evervachere.

tter Radio~

Some three million more listeners than
there were last year—and they'll all
have a season of real enjoyment!

ALL through the country fans are
headed straight for the most amus-
ing and enlightening season that radio
ever offered. Dally treats! Daily helps!
Daily marvels!

Three Main Developments

contribute to the tremendous step-ahead of this
summer’s radio regime. Better programs—

stronger broadcastmg—clearer ‘reception.’ =

., - Betters, Pro grams

dential campaign. -~ All ‘important messages of
all the; parties ~will be broadcasted.  More

vacationists. © Sports” will be vividly and .ade-

quately reported. All round programs—packed
with vital interest—art—news—home hints—
busmess—fun—good music! -

Better - Sendmg -and- Recewmg --------

Sending over-diversified wave- lengths to -permit greater
selectwlty -More powerful sendmg stations—interconncctions

stations through sub-stations located at d:stant points. All
these make for more satxsfactor} 1 reception.” *And ‘the vast
improvements- in- sets and circuits, in tubes and loudspeakers
assure, clearer-and truer recéption.  Surely. this will be a sca-
son of jollity and-interest.- Tune in—and getthe good things
that crowd the alr'

night through the summer/

Toble Talber. . $10.00
"S0c additional west
of the Rockies
" In Canada . $14.00
Navy Type Headset 8.00
In Canada 11.00 s
Superior Headset  6.00 : . .
InCanada . 100 oo uu v os JHE NAMe To know in Radio
QE : = —_—

Please refer to POPULAR RADIO when answering advertisements.
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The Best in Radio Equipment

““I'he gods cannot help one
who loses opportunities.”

— Mencius

If you dre wise you will
lose none of the opportfu-
nities for enfertainmentf
that a Grebe Broadcast
Receiver will bring.

Type CR-12. A 4-tube Receiver
combining Regener-
ationand Tuned R.F. $ 1 750—2

{ Accessories exira)

A, H. GREBE & CO., Inc.

Van Wyck Blvd., Richmond Hill, N.Y.

Western Branch: 451 East 3rd Street, Los Angeles, Cal.

Trustworthy Performance
WHETHER the -evening’s feature be

the broadcasting of the World’s
Heavyweight Championship or a
Sunday Night Concert, you will an-
ticipate it with keen pleasure and con-~
fidence when you tune in with your

I_Broadcast
RE B —4{ Receiver

Made in two easily operated types, in which
every detail of craftsmanship is an assurance
of trustworthy performance.

Each Instrument is the result of more than
ten years of radio manufacturing experience.

Ask your Dealer or write us for literature

e TR NI

ITRIMET
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Licensed Under
Armstrong U.S.
Par. No. 1,113,149

Type CR-14. A 3-tube dry

cell Regenerative
Receiver . $1 10@

————

R

(Accessories extra)

Please refer to POPULAR RADIO when answering advertisements.
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- PAGES WITH

WitH this number PoruLar Rabio celebrates
its Second Anniversary—with a bigger and
(we believe) better magazine than has ever
heen issued before,

* *

Two years ago this month, PoruLar Rabpio
started out as a modest little publication of
only 72 pages. This present number that you
have in your hands now contains 220 pages—a
growth of over 3(;)“0 pt;rcerlt!

Two years ago the well-known amateur,
William Andrew Mackay (2ZAQB) called per-
sonally at our office and paid in cash the first
subscription to be entered in our books. Today
that list has grown to 34,000-—the largest sub-
scription list of any radio magazine in the
country.

* % %

DuriNG the last six months of 1923 (accord-
ing to the figures of the Audit Bureau of Cir-
culation) the total net sales of this magazine
showed the extraordinary gain of 92 percent—
an increase that (so far as we know) marks
PoruLAar Rabpio as “the fastest growing radio
inagazine in the world.”

* * *

WHay PoruLar Rabpio is leading all other
magazines in circulation gains may be ex-
plained in two ways.

First; because it is giving the radio amateurs
and broadcast listeners the practical, helpful
- and interesting articles that they most want to
read;

Second; because it includes among its con-
tributors the foremost scientists, inventors,
writers and radio tixpel;ts o;t' the world.

Here, for example, is a partial list of some
of the world-famous authorities who con-
tribute to PorurLar Rapio—a list of such
extraordinary distinction as to prompt one
reader to refer to Porurar Rabio, not only as
“the leading magazine in the radio field, but
one of the most distinguished class magazines
of our time.”

Sir Oliver Lodge (British), Dr. Lee D: For-
est, Dr. Elihu Thomson, Dr. Irving Langmuir,
Senator Guglielmo Marconi (Italian), John
Hays Hammond, Jr.,, Nikola Tesla (Serbian),
Hudson Maxim, Prof. J. H. Morecroft, Prof.
James A. Fleming (British), Dr. Charles P.
Steinmetz, Dr. Ernest Fox Nichols, M. Edou-
ard Belin (French), Laurence M. Cockaday,
Major-General George O. Squier, John V. L.
Hogan, Sir Joseph J. Thomson (British), Paul
Godley, Hiram Percy Maxim, Raymond Fran-
cis Yates, Jesse Lynch Williams, Will Irwin,
Waldemar Kaempffert, Ellis Parker Butler,
William G. Shepherd, Gerald Stanley Lee,
Fred C. Kelly, Gelett Burgess, Dr. Austin Bai-
ley, Powel Crossley, Jr., Prof. Gordon D. Rob-
inson, Lt. Commander Fitzhugh Green, George
Creel, Homer Croy, Howard Brubaker, H:;l{)vv
Houdini, Commander S. C. Hooper, Dr. G. W.
Pickard, Prof. Reginald A. Fessenden, Henry

THE EDITOR

D. Hubbard, Harold P. Donle, ]J. C. Gorman,
Dr. Clayton H. Sharp, James H. Collins, Dr.
Hereward Carrington, Leroy Scott, Mrs.
Christine Frederick, Armstrong Perry, Dr. E.
E. Slosson, Forrest Crissey, Percy Mackaye,
Morris S. Strock, E. L. Hall, Dr. Emil Wie-
chert (German), Capt. H. J. Round (British),
Dr. Louis Cohen, Gen. Gustave Ferrié
(French), Prof. A. M. Low (British), Marlen
E. Pew, Orson Lowell, Robert C. Benchley,
Geqrge H. Doran, Watson Davis, Dr. Henry
Smith Williams, Major General J. G. Harbord,
Robert G. Skerrett, William J. Burns, Clare
Briggs, Hon. John ]J. Tigert, T. Commerford
Martin, Edward R. Hewitt, Don Herold, Dr.
Edwin G. Northrop, Dr. Willis R. Whitney,
Dr. E. E. Free, Capt. Leon Deloy (French),

C. Francis Jenkins, Commandant René Mesny
(French). '
* x %

WitHiN the past seven months PopuLAr
Rapio has gained 300 percent in advertising—
the greatest increase ever achieved by a maga-
zine within an equal period. Now, advertisers
give increasing patronage to a particular mag-
azine for just one reason—because that maga-
zine pays advertisers_best.

+ % »

AND this gain of 300 percent is of particu-
lar significance because, within this very period,
PoruLar Rapio has excluded from its pages
a large volume of advertising which it believed
to be contrary to the best interest of the radio
fan and of the radio industry for the leading
radio magazine to continue to carry—general,
or non-radio, advertising, cut-rate advertising,
and the advertising by fly-by-night concerns.

* * *

Qur experiment of reversing the old, stand-
ard left-to-right presentation of radio circuit
diagrams is meeting with a good deal more
than the casual attention of the radio fans.
Promptly following the announcement (in our
March issue) of our intention to test out the
scheme in our April number, the Editor began
to receive letters for and against the change;
so far he has received five letters in favor of
the new right-to-left arrangement to one in
favor of the old left-to-right arrangement.
Write the Editor and tell which you think is
better! (On page 476 of this issue you will
find a right-to-left circuit diagram.) :

* * %

Tue first letter to reach the Editor came
from the engineering concern of Willis L.
Adams of Niagara Falls, N, Y.; it expresses
disapproval of the proposed change as follows:

“We cannot see any reason why a radio dia-
gram should read from the right instead of
from the left. English speaking people as well
as most others read from the left to the right
and we cannot see any reason why we should
become Orientals and learn to read from the
right to the left. The fact that a radio set is

(Continued on page 6)
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Dubilier Duratran
reduced from $ §2° fo

NCREASED production facilities
have lowered the manufacturing

costs of the Dubilier Duratran Radio-
Frequency Transformer.

And the public receives the benefit
in a big price reduction.

No Missing Wavelengths
With the Duratran

Think what this means. Write for Free Blue-
prints of R. F.
1z : . Hook-ups

The Dubilier Duratran is designed ,, Aske sour dcaler for

- - - res .} -

to bring in all the broadcasting atran radio frequency

. o hook-uDs.‘ If he has

stations—not just one or two. And none, write to us for

1 5 . . . them and give us his
it does this with an amplification name.

factor of over twenty for all broad-
casting wavelengths.

Every Duratran is carefully tested
for stability, amplification and wave-
length range before it leaves the
factory.

Dubilier Condenser and

Radio Corporation
40-50 West Fourth Street, New York

DUBILIER DEVICES

Please refer to PoruLAr RaDIO when answering advertisements




PAGES WITH THE EDITOR
(Continued from page 4)

reversed while the wiring is being done does
not complicate matters at all, as the mind sub-
ronsciously reverses the diagram.”

L * L

But the next few letters that camne in were
all in favor of the proposed change. Here are
quotations from the first three of them:

“I have long been of the opinion that the re-
verse order to that in which radio diagrams
are given would be more logical—so much so
that I usually make such a diagram {for any
particular hook-up that I wish to keep.”

—WiLriaMm ). Mvyarr, Philadelphia, Pa.

* * *

“l AM inclined to believe that the change will
be welcomed by the bulk of your readers. Per-
sonally, a reversed diagram looks funny to me
because I've looked at so0 many with the input
at the left, but in actual practice 1 find little
difficulty reversing the plan in my mind; this
is undoubtedly due to the fact that my mind
has been trained to reverse it. A reversed plan
would not be as confusing to me as the old-
style plan is to a person constructing his first
set; therefore, 1 am in favor of your idea.”

—Cnarres G. Kirrner, Clifton, N. 1.
% %

IN one of the important French radio maga-
zines for Janmary, La T. S. F. Moaderne, there

—— s i - - _.|
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“POPULAR RADIO AHEAD OF THE
RADIO INDUSTRY"”

DuriNG fts first two vears of existence
PoruLar Rabpio has made the wonderful strides
necessary to keep it abreast—ahecad of—the
progvess of the industry. The editors and
managers are to be congratulated, and basing
expectation on past performances, there is no
reason to expect but that PorurLar Rapio will

still be well in the lead on its next birthday.”
~—PauL F. GooLey,

is a complimentary article by A. Marie on how
to build the Cockaday one-tube receiver.

“You will be astonished by the selectivity of
this apparatus as well as by its great sensitiv-
ity,” the author writes. *“The results that you
will obtain will repay you, I am sure, for the
trouble of reading this article and of building
the Cockaday apparatus. In particular, al-
though we were using an antenna placed only
400 meters from Station PTT, which is less
than the wavelength of this station, we have
been able to receive London distinctly.”

* ok

StEADILY the circuits developed by and pub-
lished in PoruLar Rapio are spreading over

the world.
* * *

ONE of the most interesting of the *“human
documents” that have. found the way to the
Editor’s desk during the past month comes
from Guatemaia in Central America—a tiny
republic that is so remote that few of the
inhabitants have ever heard of radic and
where “no radio apparatus is for sale.”

* * *

THis particular document comes in the
form of a letter from-M. Turton, who, despite
his isolation «from the radio world, has all the
earmarks of the dyed-in-the-wool fan, with
all of the real fan’s ingenuity and enterprise.
He recently wrote to station KFKX in
Hastings, Nebraska; his letter tells his story:

x % %

“l NEver saw or heard a radic receiving
set untit November 15, 1923. On that date I
had the good luck to get hold of the October
number of PopuLar Rapio. I read. a few
pages in it and became so interested in it that
I decided to build a triple-honeycomb-coil
set as described in that issue.* The article
explained how to make the coils but not how
to make the variable condensers. This was a
poser, but not for long; I looked through the
advertising columns which showed pictures
of condensers, these were sufficient to go by.
I built a 43-plate and a 13-plate condenser.

* * *

“THE next item was where I was going to
get a vacuum tube. Then I thought of the
ships that come into Barries, which is the
Guatemalan port. Here I was able to buy a
UV-201 tube. I put up an antenna 25 feet
high at one end and 18 feet at the other end,
and 50 feet in length. Then I was ready to
go to work—but I am sorry to say that I
could not hear anything at all. I played with
the thing a week and after making some alter-
ations I listened in on December 20th. Great
was my surprise to hear a piano playing! The
announcement I could not get well at first,
hecause I did not know how to tune in, but
last night I was able to recognize the an-
nouncers’ voices of station WLW in Cin-
cinnati, Ohio, and KFKX in Nebraska.”

* “I{ow to Make a Simple Honeycomb Rccciver,”
by S. Gordon Taylor.
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The Best in Radio Equipment

AIR IS PFPULL OF THINGS YOU SHOULDN T MISS"

Get ready now for
summer radio

A creat radio summer is at hand, To enjoy summer radio
at its best, equip your receiver with the best batteries you
can get. Put in new Eveready Radio "“B" Batteries and see
what wonderful, long-lived service they will give.

Made especially for radio use, Eveready “B™ Batteries
will operate the loud speaker at maximum volume for long
or short periods, depending on how rapidly the current is
taken out of them. Packed full of pep and punch and go,
Eveready "B Batteries pour out their power the moment
you turn on the tubes.

Eveready “'B™ No. 767 is the standard amplifier “B"
Battery, and gives 45 powerful, dependable, zippy volts.
Five sturdy Fahnestock Clips mnke this big “B" Battery
available for detector tube use as well—varying the voltage
from 16% to 22 ¥ as required.

Insist on Bveready **B™ Batteries, remembering that they
are the product of thirty years of experience and know-how
in battery making. For maximum battery economy and
service buy Eveready Radio Batteries—they last longer.

Manufactured and guaranteed by
NATIONAL CARBON COMPANY, Ixc.

Headguariers for Radio Bottery Infermation
New York San Francisco

Canadian National Carbon Cao., Limited
Factory and Offices: Toronto, Qntario

Radio Batteries

~they last longer

Informative and money-saving booklets on radieo batteries sent free on request. If you have any auestiens regarding radio batterics, write to

G. C. Furness, Manager, Radio Division, National Carbon Co., Inc., 128 Thompson Avenue, Long Island City, N. Y.

7
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PAGES WITH THE EDITOR
{Continned from page 6)

RADIO ON JOURNALISM

MarLEN PEw, the author of “What Is Radio
Doing to Our Newspapers?”’ on page 423 of
this issue, writes from the point of view of
the thoroughly experienced and essentially
practical-minded journalist. Beginning as a
reporter on the Cleveland (Ohio) Press back
in 1897, he has had extensive training in the
newspaper world; during the World War he
came prominently into the public eye as the
head of the News Burcau of the War Depart-
ment, and later as the general manager of the
International News Service. He is now editor
and publisher of The Editor and Publisher.

* x *

WHEN PorviLar Rapio announced its policy
of refusing advertising from Ay-by-night
manufacturers and dealers of radio apparatus,
it did so with the purpose not only of main-
taining the integrity of its advertising pages
but also with the purpose of protecting both
its readers and its advertisers from irrespon-
sible business concerns. This policy is costing
this magazine several pages of advertising a
montlhi. We knew that it would.

¥ * *

As cvidence of the sincerity with which this
policy is maintained. we are publishing here
some correspondence that tells a dramatic lit-
tle story that is well worth recording. The
episode begins with the following letter writ-
ten on the stationery of a radio club:

£ % %

“WE are a strong group of radio fans very
much interested in the manufacture of vacuum
tubes. We own and operate-a small factory
where we have conducted some valuable ex-
periments resulting in a tube which we believe
the equal if not the superior of the RCA 201-A.
We are aware, however, that owing to patent
difficulties, we cannot for the present appear
under our own name, nor can we give the
actual! location of the factory as we may be
forced to move our equipment at a moment’s
notice in order to avoid an injunction. We
are, however, ready to start an advertising

campaign on this tube and have appropriated
for this purpose about $2,000 to cover one
year's advertising, believing that at the end of
that time the patent situation will have clari-
fied so that we can come out in the open. We
would appreciate your writing us, not only as
to rates, but as to whether we can depend
upon you to hold our actual address and loca-
tion in confidence and permit us to use a mail-
ing address only, which will be on Fifth Ave-
nue m New York City. Upon receipt of a
favorable reply, we will send our representative
to discuss the matter with you.”
* E *

THE second chapter opens with a persona.
call at the office of PorurLar Ranmio. The resuit
of that call is recorded in the following letter
from the same source:

*  *x %

“OuUR representative left with you a sample
of the tubes which we are now manufactur-
ing. We shall be interested in a report of the
same at your early convenience. We wish to
confirm conversation with ‘him in regard to
our stamping these tubes and to assure you
that we will positively never stamp our tubes
‘Radiotron’ or any name remotely resembling
it. Furthermore, our advertisement will carrv
an absolute guarantee covered by a deposit in
cash, preferably with your management, to in-
sure refund on any tubes purchased from us,
which do not give absolute satisfaction. Again
we wish to emphasize the fact that all we
would ask of you is to consider the location
of our factory and the names of the ofhcers
of the company in strict confidence. We wish
to state, furthermore, very frankly, that we
are aware of the facts that our tubes infringe
on certain patents and that they infringe in
exactly the same way as do all makes of inde-
pendent tubes now on the market. In fact a
notice of infringement has been received at
our present mailing address, but we have paid

no attention to it.
* * *

“WE are prepared to move our factorv over
night at a moment’s notice. In fact, all our
machinery is not permanently attached to the
floor, but is mounted on platforms which can
be moved in short order. Two months ago.
we were tipped off 1o the effect that an opera-
tive of the RCA had obtained access to our
plant, and we were obliged to move the same
in the night to our present location. It is our
intention to operate under quite a different
name from that of the factory. Furthermore,
in common with most independent manufac-
turers of tubes. we do not intend to register
our firm name in the Countv Clerk’s office at
present. In placing these facts frankly and
freelv before vou, we shall look confidently
for equa! frankness on your part, and the ac-
ceptance of our advertisement, or, failing that.
good reasons why you cannot do this.”

{Continued on page 10)

¢
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For Those Who Demand the Best

f’.c e

The mompson
Oﬂ Supreme
. Ap in Tone and
Volume

Radic At Its Best

A radio reproducer specially designed — and
proved by the experience of hundreds of users
— to bring out the best that any receiving set
can afford, the THOMPSON MAGNA-
PHONE is free from the shortcomings that
limit the possibilities of loud speakers of the
ordinary or ‘'telephone receiver’” type. It
- enables you to enjoy radio at its best—it

Price $35.00 multiples the “pleasure possibilities” of any
At Dealers Everywhere radio receiver.

'. The Thompson RoDﬂVE

Licensed under Hazel-
tine patent No. 1,450,-
080 and pending appli-
cation Ser. No. 433,-
729. Other patents
pending.

Price $150.00

Without Tubes or Batteries

The range, the selectivity, the clearness of reproduction, the simplicity of operation, for
which the neutrodyne stands in the world of radio, are exemplified in highest degree in
this THOMPSON NEUTRODYNE-—the produc” of 14 years of high-quality radio man-
ufacturing experience. Carefully balanced, thoroughly tested, correct in design, refined
in every construction detail, the THOMPSON NEUTRODYNE reveals radio at its best
— whether in the hands of the experienced radio enthusiast or in those of the newest be-
ginner. Your dealer can give you a demonstration — ask him.

R. E. THOMPSON MANUFACTURING CO.

Sales Office: 150 Nassau St., New York Factory: Jersey City, N. J.

Please refer to POPULAR RADIO when answering advertisements.
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-rise to the bait.

PAGES WITH THE EDITOR
(Continued from page 8)

As a matter of mere business routine this
offer of a $2,000 contract was rejected by our
advertising manager, who wrote: “I am sorry
to have to advise that our policy will not per-
mit of our handling your advertising.”

x % %

THE concluding chapter comes in the form
of a letter written on the stationery of the
West Englewood, N. J., Radio Club, signed by
its secretary, Mr. James W. McConnell. Here
it 1s: . o+ »

“You have been very frank, and we are,
therefore, going to be very frank with you,
We thank you, therefore, for refusing this
advertisement. It is exactly what we had ex-
pected from a publication of the standing
such as yours. This may seem strange to you,
but we mean every word. Furthermore, we
wish to thank you for the article on Page 4 of
your magazine for February, wherein your
editor lays down his policy. We were particu-
larly impressed by the statement of your in-
tention to protect your advertisers as well as
your readers against the unfair competition of
fly-by-nights,

* *

“Just by way of test we purposely submitted
to you a most tempting advertisement covering
$2,000 for the year and drew an exact picture
of a fly-by-night, to see whether you would
Thank heaven you did not,
and we want to commend you for it! Hence-
forth ‘the magazine with the silver cover’ is
going to be the one we shall buy and whose
advertisers we shall endeavor to patronize.”

* * *

THUs it is again demonstrated that inclu-
sion in the advertising pages of PoruLar
RaAp1o insures about the same standard of merit
as the mark “Sterling” on silver!

* * *

“Our little girl, Ellen, aged six,” writes Mr.
W. G. Beasley, a reader, of Carthage, Mis-
souri, “saw a lake steamer for the first time
and was particularly concerned with the large,
funnel-like ventilators. ‘Look,’ she exclaimed,
‘at all the ship's loudspeakers! ”

* * x

THE launching of a new book is always a
matter of some concern to the publishers—
especially if the book happens to be the first
one. That is why the Editor awaited with
special interest the first comments concerning
the new volume, How te Build Your Radio
Receiver, which is No. 1 of the proposed se-
ries of PorurLar Rapro handbooks.

x k¥

THEe first letters of comment reached us
promptly following the mailing of the books.
For the benefit of those readers who have not
yet obtained the volume (which for a limited
period is being presented free of charge with
every $3.00 a year subscription to PopuLar
Rap10), we are printing here the estimates of

10

it that came in the first three letters to reach
the Editor's desk:

“You have certainly compiled a book which
deserves to rank high in the estimation of
amateur set builders. The typography is ex-
cellent, the diagrams clear and easily read, and
the whole manner of presentation far supe-
rior to anything that has thus far been at-
tempted by a radio publisher. It requires no
great prophetic gift to foretell the splendid re-
ception by the radio public of this volume.”
—WALDEMAR KAEMPFFERT, author and scientist.

* *x E

“How to Build Your Radio Receiver is one
of the most complete books of its kind that I
have ever seen. I feel, after running through
it, that you have struck a note that will be very
popular with the beginner, I wish that all the
books that come to me were as worthy of
commendation and space as this one.”

—RoBerT S, Woop, Radio Editor,
“New York Evening World."”
* *x *

“WHEN I renewed my subscription to Poe-
ULAR Rapro last month I knew I would get my
money’s worth in the magazine, but I little real-
ized what a fine book I was to receive until
my copy of How to Build Your Radio Re-
ceiver arrived. It proves to me again that
PoruLar Rapio never does things by halves!”

—ARTHUR R. LEacH, Groton, N. V.
* * *

TuAaT PopuLarR Rapio is being used more
and more as a text-book in our schools and
colleges is evidenced by the rapidly increas-
ing number of subscriptions that are coming
in from the educational authorities throughout
the country. Educational authorities usually
have pitifully small appropriations, and their
purchases are necessarily made with great dis-
cretion; it is particularly gratifying, therefore,
to record a recent bulk order of forty-four sub-
scriptions from the Board of Education of
New York.

x kX

Your courageous stand (in Pages with the
Editor) for the protection of your readers
should make you in truth the PopuLAr RaAbIO
magazine, Would that some other radio mag-
azines had some of your courage!

—F. H. Geer, Columbus, Nebraska.
. | ] *x *x

WiITH the next issue PopuLArR Rabpio begins
a series of articles that will be of particular
value to the radio fan during the summer
months—articles that tell him how to use his
set in camp, on his motor car, on his boat and
on hikes, as well as how to overcome many
of the difficulties in getting good reception dur-
ing the hot weather period.

LS

Editor, PopuLAarR RaDIO



The Best itn Radie Equipment

1

The new All- American
iLong Wave Radio Fre-
quency lransformer,

1
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The MASTERPIECE

of Amplification

Again All-American steps to the fore,
this time with a long wave radio fre-
quency transformer that has already taken
two continents by storm.

Placed on the market only after every
conceivable test had been given in an
endeavor to find even a single flaw, it
has proved itself “the masterpiece” of all
transformers suitable for Super Heter-
odyne, Ultradyne and all straight radio
frequency and reflex circuits.

It is for wave lengths 4,000 to 20,000
meters (75 to 15 K.C.). Among its ad-
vantages are: windings of extremely low
capacitance, properly treated and im-
pregnated; a handsome nickel-plated

RAULAND MFG. CO.

shell of the same shape and size as All-
American Audio Frequency Transformers
—10 insure ease of assembly and neatness;
and the fact it is shiclded to prevent inter-
stage coupling or reaction.

Yet the price—in conformity with the
All-American policy of building only the
best but building in great quantity to
moderate the cost—ir but $6.

A notable addition to the All-American
family of audic and radio frequency and
power amiplifying transformers—the most
popular, most widely used transformers
in the world!

Al the better dealers sell the All-
American.

2650 Coyne St., CHICAGO

SPECIAL OFFER!

Diagram-circular on power
amplification and All-Anmer-
ican Bouoxk of 22 Tested
Hook-ups sent for 4c in
stamp s.

AMPLIFYING TRANSFORMERS
Largest Selling Transformers in the World

Please refer to POPULAR RADIO when answering adveritsements.
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The Best in Radio Equipment

MODEL TN

Carry it Like a Traveling Bag

Aw\mm. of compactness—no larger
than a eraveling bag. The sturdy cab-
inet is covered with a grain-seal inished
Fabrikoid that makes it an attractive
piece of home furniture as well as a
practical outdoor set.

Each station has its own dial setting—
which neverchanges, regardlessof where
you are located orwhat kind of antenna
Is used. This is particularly desirable to
the summer vacationist, cottager, camp-
er or tourist—as the dial sctting out-
doors, with 2 temporaty antenna, is the
same for any given station as it ls in
your own living room.

For City Homes
and Summer Cottages.

New! The famous Kennedy built as a home radio receiver, that
is instantly convertible into a portable unit, no larger than a
traveling bag.

Model w1 is essentially the same as the latest Kennedy Receivers
but is housed in a three-compartment case specially designed for
portability. It has the same purity of tone—the same naturalness
and vividness of reproduction—the same ease of tuning. By turn-
ing one single dial, the best broadcasting entertainment is liter-
ally at your finger-tips.

The circuit used is an exclusive development of Kennedy Engineers—
fundamentally sound and correct. It does not radiate or throw out the
squeals and whistles that are the cause of present active agitation against
radiating receivers.

Price, without accessories, $101.50. ($104 00 west of Rockies.) With
Kennedy 3000-ohm phones and plug, $111.50. ($114.00 west of Rockies.)

Ask any Kennedy dealer to demonstrate this new Model m-—he will
gladly install it in your home so you can judge fts remarkable performance.

All Kennedy Receivers are licensed under Armstrong U, S, Patent No. 1,113,140

THE COLIN B. KENNEDY COMPANY

SAINT LOUIS

Please refer to PorPULAR RADIO when answering advertisements,
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Keystone View Co.

PorPULAR RADIO Gets a Birthday Letter from
Dr. Lee De Forest

1 am sure no one¢ cormected with the radio art or in-
dustry can fail to recognize the debt we all owe to Popular Radio during 2 =
the first two years of its existance. No agensy has done mors to populare K
ize and dignify the new art, to arouse widespread interest in its merits,

.and abiding faith in its future than has this magazine.

1 am gratified to Join with its host of friends and
well-wishers on the ocoasion of its second birthday, in predicting for
Popular Radie new usefulness and enlarged success.

Very sincerely,

.
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Morris Rosenicld

Radio-operated Code Machines in a Modern News Room
Are Capable of Transmitting and Receiving
800 Words a Minute

One New York daily at present sends at the rate of 48,000 words an hour to a

Chicago daily by means of the Finch high-speed rclay apparatus; the transmission

of news pictures by radio s already an accomplished fact and will cventually become

common practice. The eight code machines shown above, at present operated by

wire by the Associated Press, are part of the battery of 110 that are in present use
by that news agency for disscwinating news to the press.
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What Is Radio Doing to
Our Newspapers?

Not since the introduction of the telegraph has any
invention so profoundly affected—actually and poten-
tially—the methods of collecting and disseminating
news, or given the world such an entirely new concep-
tion of reporting. What these significant changes
portend is told here by one of the best known and most
successful of American newspaper men—

MARLEN E. PEW

HE insatiable appetite of the Amer-

ican people for news demands a
practical application of radic in the
wide and rich field of daily journalism.
News distribution is a natural broad-
casting process.

Radio in its present development is
essentially a broadcasting device. The
next great step in the amazing progress
of domestic radio communication will
be, in my belief, in the direction of
news service, with ultimate revolution-~
ary and highly beneficent effects.

However trite, it is necessary to say
that news, as the hasis of public opinion,
is the foundation rock of popular gov-
ernment and, therefore, the controlling

423

social force. Only those whoe have
catered to the public through news-
papers can estimate—and then only
feebly—the craving of the average
American for news concerning current
events. The hands of our hundred mil-
lions eagerly reach out once, twice or
thrice every day of every year for a
news ration. The free flow of plain
and garnished fact rushes ever on and
on with the irresistibility of a Niagara;
as definitely a part of every man’s life
as the clock, meals and bedtime.
Successful publishers are those who
have in some measure caught the spirit
of the people to learn quickly the
truth concerning important events. The

il
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American press is today the best organ-
ized, freest and most enterprising engine
of publicity in the world.

The huge dailies of the cities have
grown so fat and complete with news,
features and advertising as to be bur-
densome to read.

The modern newspaper is geared to
such rapid collection of the news, print-
ing and distribution of papers that the
result of the Kentucky Derby, the death
of a President, the price of corn at
Chicago, the capture of a Chinese bandit,
may be known across the country within
from three minutes to an hour after
the event has actually occurred. If neo
newspaper .edition. has yet been shot
from guns to ‘gain speed in delivery 1t
is because the bright young men of the
circulation department have overlooked

‘lnternacional

it. Tomorrow it will be done at Chicago
and next week it will be “old stuff” at
Kalamazoo.

The point is that when radio tackles
the news job in earnest it will have a
problem worthy of its powers; a huge
commercial undertaking brimming with
wealth and of high social usefulness.

Overseas radio has for several years
rendered good service to the press, in
competition with cables, but nothing im-
portant has been gained that would not
have Dbeen obtained by additional cable
lines. As automatic radio transmission
and reception increases volume and
lowers rates, foreign news over all seas
should become almost as fast and cheap
as 15 news by land-line Morse in this
country at the present time.

In the necar future attempts will be

THE “BELINOGRAPH” AT WORK IN THE NEWSPAPER FIELD

By this apparatus, the invention of M. Edouard Belin of Franee, news pictures

can be sent by wire or by radio. The device is in use in Europe for the trans-

mission of facsimiles of bankers' money orders, the signature being reproduced
with sufficient accuracy for all financial purposes.



WHAT IS RADIO DOING TO OUR

made to serve large numbers of news-
papers with so-called “telegraph news”
by means of radio-propelled, high-speed
equipment, such as is now used in con-
nection with the Morse wires. During
the past three years, highly important
developments have been made in this
direction, the relay problem having been
solved to a nicety. <

An eight-hour-day Morse wire, car-
rying an average of 12,000 to 15,000
words, at an average cost of $13 a mile
a year, let alone the heavy cost of
hand sending, relaying and. receiving,
will be supplanted in the nea?‘fqty'rc
by a radio circuit equipped With  rela-
tively inexpensive automatic machinery
which will be capable of * transmitting
over distances of a few hundred - miles
radius. ~ Automatically, ~ réceivers i on

printing machines will receive 200 or -

300 words a minute, or 100,000 to 140,-
000 news words during the period- of
press .activity in the average evening
newspaper office. ; y

As the writer is the “father” of this.
application of radio-propelled, automatic
news-printing equipment, and as the
innovation (for business reasons) has

not been announced to the public, a

technical consideration of the matter is
inappropriate in this article. But the
fact should be noted that the news
agencies are alive to the incalculable
economics in cost, speed and wordage,
of such automatic radio telegraphy.

No newspaper can publish- 100,000
words of telegraph news a day without
being a burden to readers. It would
mean twelve and one-half solid pages of

the average paper devoted to interests -

other than local news, features, adver-
tising and pictures. The average city
newspaper does not publish more than

six or eight solid pages of, local and:

telegraph news altogether.

But a heavy volume of received news
is desirable in that it gives editors a
wide range of selection. Speedy de-

livery is of tremendous importance.

With high-speed radio delivery the press

NEWSPAPERS? 425
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RADIO IS MAKING POSSIBLE “A NEW
: KIND OF REPORTING”

When President Coolidge gave an after-dinner

talk in New York on February 12th, the oc-

casion was “covered” by a reporter who gave

a word-picture of the happenings to the micro-

phone—and then permitted the listening fans
to hear the speeches for themselves.

services will be able, for instance, to lay
down in the office of every subscribing
newspaper, within a half hour, a six-
thousand-word  President’s  message
which was delivered to the reporters at
the White House at the moment the
President departed to read the address
before Congress. Each editor would be

“able to make his own selections of ex-

cerpts instead of giving this important
function into the hands of the press asso-
ciation editor,
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SECR'Y
WASHINGTON
THE SHENANDOARH
PASSED OVER HERE |
AT 12:¢S EASTERN |
STANDARD TIME
JENKINS /

NAVY |

THE FORERUNNER OF THE RADIO NEWSPAPER

This wrillen message was transmitied by radio, jusl as you sec it here, by the appa-
ratus invented by Mr. C. Francis Jenkins of Washington, D. C. Whole newspaper
pages may be sent and received in this way including both type matter and illusirations.

It is possible, too, that rapid and cheap
distribution of such news matter can be
accomplished through the methods for
the radio transmission of photographs re-
cently devised by Jenkins in the United
States* and by Belin in France. The en-
tire text of a President’s message, in
typewritten script or in printed copy,
could be photographed and the photo-
graph broadcast by radio to subscribing
papers. Photographs and texts have been
broadcast thus by the Jenkins apparatus
and are now being handled commercially
(though by land-wire not by radio) by
the telegraph service of the French Gov-
ernment,

A logical extension of this process will
be the radio transmission of entire news-
papers or parts of them. A news or
feature page may be made up at a central
office and photographed. The photo-
graph may be sent by radio to receiving
stations in the suburbs or in other cities.
At these receiving stations an automatic
apparatus will convert this radio photo-
graph into type or plates from which the
newspaper can be printed at once.

It would be quite possible, for example,

*See “The New Radio Movies” by Watson Davis
in PorurLar Rapio for December, 1923.

to edit and set-up a newspaper 1n New
York, transmit it photographically to a
dozen cities all over the country and is-
sue the identical paper (or certain identi-
cal sheets of a paper) simultancously in
all these cities, with no greater delay than
now occurs between the completion and
issuance of a single edition.

But it is more particularly the matter
of direct news service to the reading
public, and the question of what effect
this may have upon newspapers, that
both the radio men and the publishers
are discussing today.

The huge newspaper publishing busi-
ness is at present in the attitude of
resisting this innovation. The several
important press associations or services
are insisting, with considerable success,
that newspapers subscribing to their
services shall make no use of their news
on local radio broadcasting outfits, even
if owned or operated in conjunction
with such newspapers. The large in-
dependent radio broadcasters have been
forced to collect their own news, if
they desired to transmit news facts to
their audiences. Press associations will
not sell news to them.
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The fifty-odd newspapers of the
country that have established radio
broadcasting services have used them
mainly as {free amusements, the cost
being charged to good will and reputa-
tion for enterprise, items not to be
neglected in the field of successful news-
paper operation. Such news as the
editors of these papers can collect, in-
dependent of press services, which in
most instances is local news, may be
available for radio broadcasting, but
this 1s usually not the most important
news. Even the local news of Asso-
ciated Press members is controlled by
that association, according to the by-
laws.

For instance, in the case of the death
of a President, the flash news would
come to the newspaper from its press
service wire. This news would be the

International
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property -of the press association. The
newspaper would have license only to
publish it in its columns and would be
expressly forbidden to broadcast it on
the office radio equipment.

Rather than disapproving of this rule,
many newspaper editors consider it a
means of conserving the power of the
paper to sell on the streets. If the aver-

“age reader is acquainted with a news

fact the purchasing motive, it is argued,
is lost or, at least, impaired.

I think 1t i1s the experience of editors
who actually have broadcast news that
radio service has not sertously impaired
the circulation of the newspapers, but
the logic of the matter certainly implies
that it might do so.

Yet the news reporting by some of
the leading broadcasting stations de-
serves high praise.

SR | v

RADIO COMES TO THE AID OF THE WIRE NEWS SERVICE

When all the land lines, telephone and telegraph alike, were put out of commission
by the snowstorm of last February, radio took over the news service in Chicago

and tn many other cities and pinch-hit during the emergency.

This picture was made

n the offices of the International News Service in Chicago.
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GETTING THE NEWS OF THE DAY BY RADIQO ON MOVIXG
RAILWAY TRAINS s
When a group of officials of the United States Chamber of Commerce recently made
a tour of the west, their private car was equipped with a receiver which ¢nabled
thens to receive the news bulleting and other broadeast entertaimment while speeding
over the rails.

1 recall particularly the report of a
banquet a year ago in honor of the
venerable French statesiman Clemenceau.
I had intended to be present at this
banquet. but being detained at home,
with my family about me, 1 listened
to a radio report from our loudspeaker.

As 1 should not have Dheen seated
near to the Tiger's place at the table if
I had attended the banquet, I am cer-
tain that I heard his address miore dis-
tinctly at my home. Every word, every
heavily drawn breath, the applause, in

fact the whole spirit of the occasion
was faithfully reported to me. It was
by all means the finest news report I
had ever received, opening my eyes to
a new form of reporting, umpossible to
newspapers,

The station was announced and a
clever observer, with a pleasant voice,
began a description, all in the present
tense, of the banquet room and the ar-
rival of distinguished persons, making a
more colorful news report than could
have Dheen written, to which was added
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the interest gained from instant contact
with the facts as they occurred.

No f{feature was overlooked. The
decorations, appearance of prominent
men as they took their places at table,
a satisfactory account of the dresses
and ornamentation of the distinguished
women; all this helped prepare the
minds of the radio auditors for the real
purpose of the meeting.

When Clemenceau left the hall, sur-
rounded by a police squad, the an-
nouncer told this. - He told, also, how
the guests took leave and what was heard
in the way of comment on the speech.
Finally he closed the entertainment with
a brief story of how the radio trans-
mitter had been. concealed in a bank
of roses set directly before the Tiger’s
plate, of the fact that the speaker was
averse to speaking into the radio and
throughout the evening had been un-
conscious’ of the fact that perhaps a
hundred thousand persons outside of the
hall had been listening to his words;
even to those deep sighs and to the
gurgle of the water as he drank to clear
his throat.

That sort of news reporting cammot be
done by newspapers and surely it has
its place in the scheme of American life.

FFor various reasons, aside from the
chief reason of wvastly increased cost
of radio news service over mnewspaper
news service, it is inconceivable that the
future will see the newspaper supplanted
by the radio. To my mind such dreams
of radio promoters are as hollow as is
the feeling of publishers that radio is
to be feared and guarded against.

What may reasonably be expected
from radio telephony in local broad-
casting is a news service harmoniously
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supplementing and benefiting the printed
sheet. )

In this regard imagination travels
rapidly: In the first place there must.
be .a financial motive for newspaper
publishers to accept radio as a means
of public service. This must be more
potent than the mere prestige attending it.

Inventions, now rapidly on the way,
of methods of sending radio currents
through controlled channels, may make
it possible to *“string” subscribers ons a
radio circnit even as on telephone,
electric light or illuminating gas cir-
cnits.  This may solve the financial
problem.  Perhaps the commercial
scheme behind newspaper radio tele-
phony will involve the placement of
inexpensive receiving apparatus in the
homes of snbscribers, these being tuned
to a central sending station. The key
which would unlock this service to the
subscribing family would be issued for
a financial consideration.

Tt is easily possible that instead of
being a financial burden radio service
may become highly profitable as an
auxiliary to the printed sheet. It is
reasonable to believe, therefore, that if
newspaper publishers do not accept local
radio as a part of their public responsi-
bility, outside interests will organize it
and make it competitive to the news-
papers.

Such radio service certainly  would
involve both news service and entertain-
ment, The day will come, I dare say,
when a newspaper in St. Lows, will
subscribe for the service of the New
York Metropolitan Opera and will give
it to subscribers as regularly as the
“Mutt and Jeff” comic strips are now
furnished on the printed sheet.

Will Radio Help the Deaf to Hear?

So many conflicting answers have been made lo this question that
PorurLAr Rapio has undertaken an tnvestigation on its own account and
is at present conducting a series of laboratory experinents in coopera-

tion with doctors and scienlisis.
mn this magacsine.

The results will shortly be published



———
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“HOT FROM THE RADIO FURNACE”

Dr. Northrup and an assistant are heve shown pouring out the metal fused by the -
power of radio waves.

Melting Metals by Radio

There are many metals that you dare not melt in an ordinary furnace if
you want to keep them pure because the dust and gases of the furnace

enter the metal and spoil it.

Radio offers a solution of this important

industrial problem in Dr. Northrup’s remarkable “radio furnace,” by means
of which no fire or dirt touches the molten metal at all—nothing but
radio waves.

By E. F. NORTHRUP, Ph.D.

AGOOD many years ago the bril-
liant Henry Augustus Rowland,
America’s most original physicist,
taught at Johns Hopkins University to
a small group of ‘students, of which
I was one, the fundamental principles

of electromagnetic radiation.  These
principles, as mathematically stated by
Maxwell and experimentally verified

by Hertz, were wonderfully presented.

The subject of ether waves was an
abstruse one for the “young idea” to
grasp. But we were eager and well
I remember how our minds were gradu-
ally pried open and how our enthusi-
asm grew and our ambition rose high.

In those days it was only at centers
of higher education that “pure science”

430




MELTING METALS BY RADIO

" could-live. There were few. commercial
laboratories of research .and none of
. them would have dreamed of working
upon a subject like wireless waves—
a subject that had no money in it!

.But the attitude of the commercial
mind has changed since then, not a
little because of the chosen few who
sat at the feet of the great Rowland
and who went forth—some to distant
places—and carried witlt them the
torches he had lighted.

It was in 'I896, about two years after
I had listened to ‘Rowland's lectures,
that I found myself ‘a Professor of
Physics at Austin, Texas. It was in
this state that some very early Ameri-
can experiments were made with elec-
tric - waves, with eléctric tuning and
with the actual wireless transmission

431
to a - constderable distance of- electric
signals.

G. W. Pierce, now a professor at
Harvard University and an authority
on radio, and Dr. Iritz Reichmann,
then a student in the University of
Texas, were my enthusiastic co-workers
in the many experiments made on Texas
soil *

This was a long time ago bhut the
principles.then developed and used are
exactly the same as are now uséd for
melting - steel, brass, silver and even
glass, as well as many other highly
refractory. materials. They are the
same principles that we employ in ‘the
Ajax-Northrup high-frequency induec-
tion furnace, not only for melting hun-

*The nmiqunrian can ‘find many of these 'experi-
ments deseribed “in the volumes of the - Electrical
IWorld for 1397 and 1898,

]
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A Maker of Modern Miracles

In his laboratory at Princeton University and later
at Trenton, N. J., Dr. E. F. Northrup, distinguished
American physicist and one of the first men on this
continent to transmit messages by radio, has a small,
dark-colored tube into which he can insert a steel bar
and have the metal flow out in a few moments as fiery

liquid steel!

In another small crucible he can attain the tempera-
ture of melted tungsten, the most refractory of metals.

Gold, platinum,

iriddium,

molybdenum, yield at

once to the tremendous heat of this simple little

apparatus. What does it?

Radio!

This is the new radio furnace in which the most
intense of electric heats is applied to metals and other
substances without any contact with wires or other
carriers of electricity. The heating is done entirely
by electromagnetic waves—the same waves that are
used in radio—which fall on the substance itself and
heat it, without contaminating it with carbon vapors

as does the electric arc.

In this authoritative article Dr. Northrup deéscribes
how this marvelous apparatus works.
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dreds of pounds of metal but for pro-
ducing throughout a considerable space
inside the furnace a higher temperature,
in a space free of carbon gases and
often in a vacuum, than was ever ob-
tained before.

It is because these principles are the
same, that radio fans are taking an
interest in this new method of electric
heating—a method that may be called,
with perfect scientific accuracy, “heat-
ing by radio.”

Indeed much of the actual apparatus
used for this radio heating is likely to
prove valuable to the radio expert in
sending his dots and dashes, or maybe
his voice, half way around the world.

The apparatus that we used in those
early experiments in Texas consisted of
two rectangular loops of bell-wire, as
shown in the accompanying diagram.
One of the loops contained a con-
denser and a spark-gap; the other con-
tained a detector especially devised for
the purpose and which consisted of a
small silver disk suspended on a quartz
fiber inside a coil of a few ‘turns of
wire,

No amount of direct current passed
through the coil of this instrument
would deflect the silver disk when the
current was steady. Even a large cur-
rent of commercial frequency would

Te
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make “only a very small deflection.
But when the minutest current of radio
frequency passed through the coil large
deflections were obtained. = The two
loops were placed 109 meters (357.6
feet) apart, their planes facing each
other, as shown in Figure 1.

We soon learned that to get deflec-
tions of large value it was necessary
to tune the receiving circuit accurately
to the transmitting one. This we did
by varying the capacity of the con-
denser. As accurate tuning was. ap-

. proached the deflections of the detec-

tor became decidedly larger. In Figure
2 is shown one of the sharp resonance
curves that we succeeded in obtaining
at that time, one of the first radio
resonance curves, I suppose, that was
ever obtained.

The experiment thus described is only
one of a large number of similar nature
that we made using the oscillating-cur-
rent galvanometer as our detector. For
example, we constructed two similar
Hertzian- oscillators. One that acted as
a transmitter was placed in one room
of a bhuilding, while the other, acting as
a receiver, was placed in a distant room
of the same building. In the receiving
oscillator the “detector” took the place
of the spark-gap in the transmitter. The
Texans were mwuch amazed to see us
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THE HOOK-UP FOR THE RADIO EXPERIMENTS OF 189

Ficure 1:

These two Hertsian loops were used by Dr. Northrup for the transmission

and reception of what were probably the first radio signals ever produced on the
American continent.
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THE DESIGN OF THE RADIO FURNACE

The metal to be melted is placed in the space AB. An oscillaling current in the
water-cooled copper cotl D supplics the radio waves that melt the melal.

thus transmitting signals from one part
of a building to another through solid
brick walls and without wires.

On December 25, 1897, 1 wrote:*
“The experiments (which were those
described above) are merely of scien-
tific interest. . . . They give, In a
manner, by numerical relation. con-
firmation of the much-talked-of elec-
trical harmony.”

How dimly the experimenters of that
period, including the writer and his
associates, visioned the future of radio

*In the Elcctrical World.

communication !

Wireless waves produced with high-
frequency current now ceaselessly cross
and criss-cross each other without any
mutual interference. They fill the ether
about the earth. They are ever pres-
ent in the seclusion of our homes.
They go forth into every corner of our
globe, and they make the whole world
think the same thoughts and learn the
same news at the same instant.

However, the inductive effect of
high-frequency current surging in one
circuit, whether loop or antenna, upon
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another circuit is not confined in its
usefulness to the instant communica-
tion of intelligence. If one stops to
consider the -almost- infinitesimal frac-
tion of the energy radiated from a
sending antenna which is intercepted
by the receiving antenna, it seems
fanciful to suppose that high-frequency
oscillations could be used to.set up, by
induction, currents that will melt 500-
pound charges of metal or raise sub-
stainces " to the blinding white tempera-

ture that will fuse tungsten. Yet such|

1s the fact.

. But in order to accomplish th_e_se re- ..
sults we must arrange our circuits”

very differently in one respect than
when we wish to transmit intelligence.
For sending a signal to a great dis-

tance ‘we are not concerned with the
wasted power that, radiates off. into

space and_ never reaches our receiving
set. Indeed, of .the total power sup-

plied to the sendmg antenna the fraction-

that reaches the Treceiving' antenna is
inconceivably small. If turned into
heat it would not perceptibly raise the
temperature of a short wire the size of

/30

the finest hair. But small as this
received energy is, the amplifier mag-
nihes it so that all the signals are
clearly received and easily interpreted.
This is what we are interested in in
radio—the clear reception of signals.

~ The power efficiency of the system is of

little consequence, In fact, if we look
upon the sending and receiving stationis
of a radio transmission as an  elec-
trical system for transmlttmg power
from one place to another it is the
most inefficient electrical transmitter of
power that has ever heen put mto use-
ful service,. _ :

H, on the other hand, we wish to
transmit power without wires from a
sender to a receiver for the purpose of
heating the receiver ‘we must make ! t1u~.
transmission of power take place_ with
little waste or the meéthod will be with-
out value. We are able to do this
only by meeting one essential condition.
This=¢ondition is that the receiving cir-
“cuit he placed very close to the send-
ing circuit,  In transmitting signals the
coupling is very loose and must be so,
for the distance between primary and
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THE PHENOMENA OF “TUNING” WERE FIRST TNVESTIGATED BY MEANS
OF GRAPHS LIKE THIS

Ficure 2:

Dr. Northrup describes in this article how resonance curves like that

chown above (which was one of the first) were obtained in 1896 and how the phe-
nomena of tuning were mvestigated by this means.

PRy



-

MELTING METALS BY RADIO

Ajax Electrothermic Corporation

THE RADIO FURNACE AND THE RADIO FIREMAN—THE INVENTOR

Each of these radio furnaces in Dr. Northrup’s laboraiory is a separate unit. The

mercury arc, the condensers, the transformers and other accessories for each furnace
are contained in the cabinets to the rear.

secondary may of necessity bhe half the
circumference of the globe. But for
the efficiency in power transmission
which we must have for useful heating
the coupling hetween primary and sec-
ondary must be very close, and no
necessity prevents us from making it
close.

The constructions that I shall de-
scribe very briefly for heating with
high-frequency current conform to this
necessary condition of close coupling.
Heating by radio has become a practi-
cal success and many hundreds of
kilowatts are so employed in many
parts of the world.

Naturally if mwuch power is to be
rececived to become changed into heat,
much power must he supplied. It
becomes necessary, therefore, to build
very powerful oscillators which will
vield from ten kilowatts to sixty kilo-

watts of power, and at least sixty or
seventy percent of this power must be-
come changed into heat at a localized
place—the furnace.

These oscillators are being manu-
factured for operation on single-phase,
two-phase, and three-phase circuits.
The brief description which follows ap-
plies to an oscillator for operation on
a single-phase circuit. Such an oscilla-
tor will absorh from 20 kilowatts to
30 Lilowatts from the supply main anf
will give by wireless radiation (over
the distance of an inch or two) 14
kilowatts to 21 kilowatts to the ma-
terial being heated. An oscillator for
this purpose makes use of no un-
familiar circuits or unfamiliar princi-
ples.  Figure 3 shows diagrammat-
ically the arrangement of the circuits
employed.

The transformer has its secondary

435
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HEAT INSULRTION

-

CRUC/IBLE TO BE HEATED

THE HOOK-UP FOR THE RADIO FURNACE

FIGUuRre 3: An oscillating current produced by the special mercury arc G, is regulated
by the cowdensers Cy and Cs and is fed through Vie inductor coil which surrounds the
metal to be healed,

which develops 6,600 volts connected
across the double discharge gap G.
The reactance X, placed in series with
the primary of this transformer, limits
the flow of current to a suitable am-
perage. In practice the transformer
is so constructed that this reactance is
an internal reactance inside the trans-
former itself.

The condensers C, and C, become
charged to opposite polarity as the
voltage supplied by the secondary of
the transformer increases. Finally
when the potential becomes high enough
the double gap breaks down at points
“a” and “b” and the condensers dis-
charge themselves through the coil C.
This discharge of the condensers is
oscillatory. The electricity swings back

and forth in the circuit shown in heavy
lines exactly in the manner of a pendu-
lum whose hob swings in a viscuous
fluid. . Gross 1natter, however, moves
slowly while electricity moves fast, and
in one second the electricity will make
from ten thousand to fifty thousand
complete oscillations.

If the high-frequency currents set
up were discharged into a sending an-
tenna they would give rise to waves
radiating out into space of wave-
lengths varymg froni 30,000 meters to
6,000 meters. The waves, however, are
not allowed to radiate into space but
fall upon the mass inside the crucible
and generate large currents in it which
heat it. The mass in the crucible may be
considered as an absorber of the radiant
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energy which in a radio system spreads’

out through space.

The crucible itself may have a wall
of conducting material, such as graph-
ite, or the mass inside it may be a
conducting material, such as broken
pieces of the metal to be imelted, the
wall of the crucible being non-conduct-
ing. As we are able to make this or the
crucible (which acts, of course, as the
secondary) but little smaller in diam-
eter than ‘the inside diameter of the
coil, a very considerable proportion of
the energy radiated from the coil gets
caught and changed into heat. The
rest of the energy is returned to the
condensers and keeps the electricity
oscillating until it has made several
swings each of diminishing amplitude.

It 1s necessary in order to reach a
high temperature to prevent the heat
generated in the crucible and the mass
within it from escaping. This is done
by filling in the small space between
the crucible and the coil with a heat
insulator that will stand a high tempera-
ture, such as powdered magnesia.

Experience has shown that the coil
itself is best made by winding edge-
wise a single layer of hollow, flat-
tened copper tubing. Through this flat-
tened tubing a small stream of water is
kept flowing. This water keeps the
coil cool and its resistance low. When
a furnace is made in this way one may
melt platinum in a crucible and the
molten metal may be less than one
inch away from the inside of the in-
ductor coil without the coil heating
sufficiently to feel hot to the hand.

The discharge gap used in this ap-
paratus consists of an approximately
oval iron hox with a flat bottom. The
box is partly filled with mercury,
and the discharge occurs between the
mercury and the ends of two amal-
gamated, hollow, water-cooled copper
electrodes. The electrodes pass in
through glass insulators in the manner
of an ordinary spark plug. By turn-
ing a wheel, the electrodes can be raised
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and lowered, thus varying the length of
the discharge gap and the power de-
livered to the furnace by a considerable
proportion of its maximum.

This gap functions in a remarkably
steady and satisfactory manner. This
is largely due to an extraordinary prop-
erty possessed by mercury. It is able
to quench an arc instantaneously when-
ever a series of oscillations have be-
come considerably reduced in ampli-
tude. This quenching action of mer-
cury is improved when alcohol vapor or,
better still, when hydrogen gas, fills the
discharge gap-box. This quenching or
disruption of the arc is entirely aute-
matic. When the arc is cut off the con-
densers at once begin to re-charge; the
gap again breaks down, and there is thus
produced a regular repetition of wave-
trains.

As the gap chamber is tightly closed
very little noise issues from it. A gap
of this construction when operated
single phase will readily handle 25 kilo-
watts.

If we were to remove the crucible
from the coil of one of these furnaces
and then straighten out the coil and con-
nect one end of it to the earth, the gen-
erated waves of electromagnetic energy
would be radiated out into space .just as
from an antenna. A minute portion of
these waves could then be intercepted at
a great distance by a receiving antenna
and we would have a wireless system
for transmitting intelligence instead of
the device we have described for pro-
ducing elevated temperatures and melt-
fng the most refractory substances.

Common basic principles can often be
traced among contrivances which at first
sight appear to have nothing in com-
mon. In this case we see the principles
familiar to the radio engineer, pressed
into service for use of the metallurgist
and chemist, for the melter of glass,
of non-ferrous metals, of the precious
metals, of steel allovs, and for the many
users of high and controllable tempera-
tures obtained by electric heat.



THIEL ENTIRE RECEIVER FITS INTO AN OLD ARMY GAS MASK PACK
This pack alse carries the complete accessories—tubes, telephones, batieries and
antenna equipment,

A Compact Radio Kit
for a Spring Hike
Attach a short length of antenna wire to a limb of a

tree or a fence, spread out the set on the ground, con-
nect up the telephones and batteries—and listen in!

By H. W. SINCLAIR

' I'TH the tiny radio receiver (briefly

described here), scarcely larger

than a man’s hand, it is no longer neces-

sary for the tourist hiker to be without

his favorite sport of “listening in” on

the radio concert world while he is out
in the woods.

By merely disconnecting the phones
and Dbatteries the entire set may be put
into a canvas carrying case ten inches
square. An army gas mask equipment
serves admirably. To use this portable
receiver it will only be necessary to string
up a temporary antenna and tune in on
the radio world,

It is a far cry from the old-fashioned
receiver with its multiplicity of knobs and
dials to this single-control outfit which
1s no larger than a cigar hox ; the outside
dimensions of the box being five by nine
inches, and two and three quarters inches
deep.

The new design is the result of experi-
mentation by the writer*, who for some
months has been seeking to arrange
a receiver which could be used by Boy
Scout Troops while engaged in hiking
programs incident to their scout training.

*Mr. Sinclair is a Boy Scout Exccutive of Middle-
town, Ohio.
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It is evident that in the production of this
instrument, a radio set which is at once
readily portable, efficient and inexpensive
has been achieved.

As may be seen in the illustrations, dry
cells are used for power to light the fila-
ment of the WD-11, or UV-199 detector
tube, and these batteries, together with
the miniature “B” battery shown, slips
into the side compartment of the gas mask
bag which is used as a carrying case.

Another unique feature is the extremely
small space taken up behind the panel.
This is accomplished by the use of a late
design in variable condensers which is
very shallow. The model used in con-
structing this set being of a capacity equal
to the conventional twenty-three plate size,
vet it only requires three quarters of an
inch clearance as against the five or six
inches usually allotted. 1t is recom-
mended that either a Miami, a Dubilier
Variadon or a Connecticut variable con-

denser be used here, on account of the
small space they occupy.

A multiple telephone connector is sup-
plied which allows four pairs of head-
phones to be plugged in series with the
plate circuit, making the instrument avail-
able for a number of listeners at one time.

The' circuit’ used resembles both the
ultra-audion and the Colpitts circuit, hav-
ing the most desirable qualities of both
these famous hook-ups. In operation the
set is remarkably selective and sharp
tuning, ‘little body capacity being notice-
able in adjusting.” A variable grid-leak
aids somewhat in adjusting regeneration
and in clearing the tone of signals.

Perhaps one of the most interesting
features to which the little set may be
adapted is its wavelength range in recep-
tion. By simply changing the size of the
honeycomb coil in the antenna circuit the
whole range of wavelengths from ama-
teur telegraphy on 175 to 200 meters,
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HERE 1S THE CIRCUIT YOU MUST FOLLOW

Comnect up the coil L (size L-50) and the condenser V'C (.0005 mfd.) and an ordinary
mica grid condenser GC (.00025 mfd.) and a variable grid-leak GL. The tube may
be either ¢ WD-11 or a UV-199 or a C-299. The latter two tubes will require three
dry batteries, however, and the first tube requires only one, which cuts dowm the
weight of the pack; the batteries marked on the diagram are for the first-mentioned
tube. The resistance R should be about 6 ohms for the WD-11 and 30 ohms if the
other tubes are used. Compare the designations on this diagram with those on the
two pictures on the following page.

#l
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The upper picture shows the receiving unit taken out of its cabinet; the lower picture
shows the receiver set up for listening in. It is connected to lamp socket.
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radiophone broadcasting on 300 to 500
meters, up to the long-range stations on
commercial and navy wavelengths can be
picked up at will.

Phenomenal success has been had with
reception on a one-hundred-foot antenna
located in Southwestern Ohio, the follow-
ing stations being logged, clear and dis-
tinct, with one dry-cell tube: New York,
600 miles; Schenectady, 450 miles; Buf-
falo, 300 miles ; Detroit and Chicago, 350
miles ; Davenport, 550 miles ; Dallas, 900
miles; and Havana, 1,150 miles.

Good results have been obtained up to
500 miles range using a lamp-socket an-
tenna plug. '

The apparatus is so simple in operation,

KIT FOR A SPRING HIKE
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the only. tuning control being the vari-
able condenser in the antenna circuit,
that even the uninitiated novice can pick
up music without any previous knowledge
of radio or of the operation of sets.
This feature ;makes it doubly valuable
for use on~outing ‘partics, where any
member of the crowd can hook in a
concert without waiting for the owner
of the set to perform any dial-juggling
stunts.

The set, howcver, is 'not recommended
for city use, as it re-radiates strorgly.
For use in the open spaceés, where there
are no neighbors to interfere with and
where_a portable set 1s required, it is
ideal.

Wide World

ﬁ,‘ ‘.r-;:'l‘qp-." s
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THE INVENTOR OF THE REGENERATIVE CIRCUIT EXPERIMENTS

WITH A

NEW SUPER-HETERODYNE

E. H. Armstrong (above) and Harry Houck have just made public their latest work

on an tmportant unﬁro?}ement for the super-heterodyne.

harmonic” oscillator.

It 1s the use of a “second

The set is of evtraordinary sensitivity.
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A COMPARISON OF SELECTIVITY FROM IRON-CORE AND AIR-
CORE TRANSFORMERS

Ficure 1:

These two resonance curves show the relative selectivity obtained rwith

an_air-core transformer and an iron-core transformer for radio-frequency amplifi-

cation,
atr-core transformer.

Notice hotw much greater amplification is obtained on 360 meters with the
On wavelengths other than this, howeter, the iron-core trans-

former gioes the greater amplification.

HOW TO GET THE MAXIMUM
Radio-frequency Amplification

Various types of radio-frequency amplification are now

much in the eye of the radio public and many advan-

tages are claimed for each. But there are also disad-
vantages of each. This article tells of both.

By GEORGE LEWIS

RADIO-FREQUENCY amplification
has been used for a number of years
in.the design of radio receivers for com-
mercial communication purposes wherein
the wavelengths range from G600 to
25,000. At the longer wavelengths, cor-
responding to those used in transatlantic
communication, little difficulty is ex-
perienced in obtaining satisfactory re-
sults.

The advent of radio broadcasting at
wavelengths between 360 and 400 meters,

however, introduced so many new prob-

lems in transformer design, that the
manufacturers of radio-broadcasting re-
ceivers seemed to favor the use of a
detector and several stages of audio-fre-
quency amplification. The operation of
the vacuum tube as a radio-frequency
amplifier offers far greater application
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RADIO-FREQUENCY AMPLIFICATION

than any other service at the present
time. And while it is true that the
vacuum tube may be utilized effectively
as an audio-frequency amphfier and as a
detector in receiving circuits, yet signals
cannot possibly be received unless the
strength is sufficient to operate the
detector.

In the early days of radio, communi-
cation over a certain distance was
looked upon as a problem of transmitter
power, as it was considered that a cer-
tain energy would be required to oper-
ate a detector and unless the transmit-
ting station was capable of delivering
this energy at the receiving point, com-
munication could not be established.
Today the problem has been altered
from transmatier power to receiver sensi-
tizity—a much less expensive proposi-
tion, brought into effect by radio-fre-
quency amplification.

In other words, the more modern
receiving equipment brings about the

AMPLIF'ICA‘T!ON
oo
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same effect as moving the transmitter
up toward the receiver.

It 1s an accepted fact that the output
of a detector does not vary in direct
proportion to the input voltage applied
to the grid, but as the grid potential is
lowered a certain “cut-off grid voltage”
1s rcached below which no response is
registered in the plate circuit and the
electron tube ceases to function as a
detector,

This means, that signals from radio
stations located at a distance so far
from the receiver as to prevent poten-
tials greater than the “cut-off grid
voltage” to be applied to the detector
tube of the receiver, cannot be recorded,
even though a number of stages of
audio-frequency amplification are em-
ployed.

At applied potentials greater than this
“cut-off grid voltage” value the output
or response in the plate circuit of the
detector increases more rapidly than the
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A RESONANCE CURVE FOR A RADIO-FREQUENCY TRANSFORMER

Ficure 2:

] In this case the transforimer has a winding tapped in three places.
highest amplification is obtained on 400 meters.

The
The next highest peak wonld be at

approximately 350 meters and the lowest tap wonld give a peak at 300 meters. At
wavelengths between these taps, however, the amplification would drop off quite
severely,
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square of the input potential. There-
fore, any arrangement that tends to in-
crease the potential delivered to the
detector will not only greatly increase
the volume of detected signals, but make

it possible to receive stations - which.

would be inaudible otherwise, due: to
the inherent ‘“‘cut-off” factor of the de-
tector tube. - This condition immedi-
ately recommends the use of radio-fre-
quency amplification.

. Radio-frequency amplification, in gen-
eral, may be grouped in the following
classes :

1; inductive coupled
Air-core transformers (aperiodic)
Air-core transformers (tuned)

AMPLIFICA'NON

POPULAR RADIO

Iron-core transformers (aperiodic)
Iron-core transformers (tuned)
2; diwrect coupled
Tuned impedance
Choke-coil arrangement
Resistance coupled
Electrostatically coupled

Practically all of the systems. of radio-
frequency amplification have been used
from time to time with some degree of
success, either in this country or in
Europe. However, the particular con-
struction of the American vacuum tube,
together with the shortness of the waves
utilized for broadcasting, has tended: un-
til recently to confine the practice in
this country to inductive-coupled trans-
former arrangements.
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A RESONANCE CURVE FOR A TUNED TRANSFORMER

Ficure 3: This device would be used with a variable condenser. The condenser
settings are shoiwn along the bottom edge of the chart. These settings corre-
spond to the wavelength ranges shown on the charts in Figures 2 and 3. Using
this method of amplification, the resonance peak could be shifted along over the
entire range with higher constant amplification at the various wavelengths. For
instance, at a Setting of 20 on the condenser, corresponding to a wavelength of
about 300 meters, the amplification could be considered as 100. By simply varying
the condenser throughout the entire scale, the peak can be shifted to cover all
wavelengths (within a certain range) with equal efficiency. This is shown on the
graph, by the two additional curves for a condenser setting of 50 and 100 respectively.
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A RECEIVER EMPLOYING TUNED-RADIO-FREQUENCY AMPLIFICATION

FiGure 4:

The antenna circuit is tuned with a coil, L1 used in conncction with a

variable condenser, VCI,.of “book” type. The plate circuit of the radio-frequency
tube is tuned by a similar coil and condenser, L2 and VC2, respectively.

During the past year, however, a
number of manufacturers have devel-
oped and marketed receivers in which
the radio-frequency amplification was
accomplished by a fixed ratio. Trans-
formers of the direct-coupled type are
composed of two inductive windings
which, when operated in connection with
the grid-to-plate capacity of the vacuum
tube, bring about resonance of the de-
sired frequency. This arrangement for
transformation is limited by the ex-
tremely narrow wavelength band over
which the transformer will efficiently
operate.
an air core is remarkably efficient in its
operation. However, the sharp reso-
nance curve confines all practical opera-
tions to wavelengths quite close to its
resonance period.

This limitation is shown by the sharp-
peaked resonance curve of Figure 1.

Here it is evident that the receiver
operated with this transformer will re-
ceive radio concerts at a wavelength of
360 meters with a signal intensity or
volume of 80. Other stations broad-
casting on a wavelength of 400 meters
will be received with a volume of 10.

The air-core transformer has been
utilized with a fair degree of success

A fixed-ratio transformer with

when the windings are provided with a
switching arrangement wherein the turn
ratio and the resonance period can be set'
for several separate wave zones.

For instance, a transformer may be
constructed with three taps so connected
to the windings that a resonance is
obtained at 300, 350 and 400 meters.
An amplification curve for a trans-
former of this class is shown in Fig-
1s€ 2

It will be noted that the highest
amplification point is at 400 meters,
and that all of the other resonances
points are lower. This is due to the
resistance introduced when the coils are
tapped. The 400-meter position utilizes
the whole coil. The other positions do
not, but have “dead ends” or inactive
sections, which absorh a part of the
energy..

While the amplification obtained at
360 meters is only 40, as compared to
the 80 listed for the transformer in
Iigure 1, this tapped transformer can

be used more efficiently at all wave-

lengths between 275 and 425. It is
readily appreciated that the strength of
received signals is not uniform between
the wavelengths here listed, but stations
transmitting at wavelengths of 300, 350
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HOW TO CONNECT UP THE INSTRUMENTS

Ficure 5:

This electrical wiring diagram shows the proper way to connect up the

instruments in order te incorporate radio-frequency amplification in a set such as
shown in Figure 4. Such a set will have the same resonant characteristics as given
in the graph in Figure 3.

and 400 meters are received with a
maximum signal strength, and those at
275, 320 and 370 meters are received
with reduced volume.

A great majority of the radio-fre-
quency transformers in use at the pres-
ent time, instead of using tapped wind-
ings so as to obtain tuning peaks or
high-amplification points as described,
introduce a magnetic core which tends
to broaden the useful wavelength band.
The construction of this transformer is
exactly the same as the air-core trans-
former except for the introduction of
the magnetic core. The influence of
the magnetic circuit in broadening the
resonance curve is shown by the low,
broad curve of Figure 1, wherein the
sharp resonance period of 360 meters
1s not obtained, as is the case when the
core is removed. While the volume of
the received signal is reduced to 45 in
comparison with the 80 obtained when
the core is removed, the signal volume
at 300 and 400 meters is ncreased.

Receivers that embody transformers
of the types described above have been
operated with a certain degree of suc-

cess during past years where all of the
radio broadcasting stations of this coun-
try were licensed to operate on wave-
lengths of 360 or 400 meters. Stations
transmitting at wavelengths greater or
lower than these values are what may
be termed beyond the useful amplifica-
tion wavelength zone of these trans-
formers.

As a result of the vast amount of
interference caused by the six hundred
American broadcasting stations trans-
mitting on two wavelengths, the Depart-
ment of Commerce Radioc Conference
recommended that licenses be issued to
permit stations to broadcast on vari-
ous wavelengths hetween 200 and 600
meters. Since the recommendations of
this conference have been put into ef-
fect an overwhelming number of com-
plaints have been received where sta-
tions operating on the higher and lower
wavelengths could not be received with
the desired signal strength. The reasons
for this are apparent when the above
facts are considered.

The sharp resonance curve shown in
Figure 1 represents the amplification

ia
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at various wavelengths on each side of
the resonance point with a transformer
composed of two coupled windings hav-
ing a definite value of self inductance.
As the windings are composed of a
great number of closely associated turns,
they bring about a high value of dis-
tributed capacity between the various
turns of the windings. The effect of
this combination can be represented by
a condenser having the same value ' as
the distributed capacity and connected
between the terminals of the coil.

In the particular instance of the trans-
former of Figure 1, the inductance and
capacity of the windings are purposely
proportioned in the design of the trans-
former to be resonant at 360 meters,
thereby enabling the radio concerts to be
received with the greatest intensity at
this broadcasting wave.

Windings designed to have an ap-
preciable value of distributed capacity
cannot be included in the class of effi-
cient inductances as the condensers
formed between the windings are notori-
ously inefficient, due to the poor dielec-
tric properties of the insulation covering
the wire. A more efficient design may
be arranged by altering the construction
of the inductance so as to reduce the
internal or distributed capacity as far
as possible and then bring about the

resonant condition at 360 meters by tun-
ing the circuit by means of an efficient
variable condenser. An arrangement of
this class is termed “tuned-radio-fre-
quency amplification,” and represents
the most efficient form of radio-fre-
quency amplification available at the
present time. Not only is the amplitude
of the received signal increased from
80 to 100 bv the introduction of an
efficient inductance and condenser, but
the wavelength range of the system can
be greatly increased.

As an example, assume that the con-
denser and coils were selected so that
resonance was obtained at 600 meters
when the condenser was set at 100 de-
grees, corresponding to its full scale,
or maximum capacity, position.

The resonance curve obtained at this
setting is shown by the right-hand curve
of Figure 3. This arrangement would
bring about resonance at 400 meters
when the condenser was set at 50 de-
grees, as shown by the middle curve
of Figure 3. The 300-meter reso-
nance curve is shown at 20 degrees.
If resonant at 360 meters, the con-
denser would be adjusted to a position
between 30 and 40 degrees where the
360-meter signals would be received
with the same intensity as the three
waves already shown, Here we have a
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radio-frequency amplifier of practically
uniform amplitude, that is, amplifica-
tion with equal intensity at any wave-
length over the range of the instru-
ment. The simplicity of construction
and the ease with which the tuned-
radio-frequency amplifier is operated
cannot be overestimated.

Figure 4 illustrates a receiver of this
class wherein the inductance consists of
a special form of bhasket-woven coil of
an extremely efficient type used in com-
bination with a tuning condenser.

Figure 5 shows the wiring diagram of
a receiver which uses this type of tuned-
radio-frequency amplification.

In this type of amplifier the con-
denser plays an important part, Ex-
perimenters and investigators have ap-
preciated the technical advantages em-
bodied in this principle of amplifica-
tion. However, the popularity of this
system has Dleen retarded by the dis-

couraging. reports circulated by those

constructing such an amplifier with con-
densers having high dielectric losses or
strong external or stray electric fields.

The condenser having the high loss
reduces the over-all efficiency of the
device to that of the ordinary trans-
former and the stray field, prevents the
proper wavelength adjustment.

It is claimed at times that there is
little difference between radio-frequency
amplification and audio or voice-fre-
quency amplification except a slight
increase in. the range of the receiver.

In conclusion it may be stated that
radio-frequency amplification wil] not
materially increase the power or volume
of strong signals, and that e/l magnifica-
tion of power must be accomplished by
audio-frequency amplification.  How-
ever, the following inherent advantages
found in radio-frequency amplification
are most important in the design of an
efficient radio receiver:

1—An increase in the receiving range of a
receciver,

Z2—Amplification without distortion of signals;

3—Possibilities of employing loop or frame-
type ’ antennas;

4—Reduction of the possibilities of inter-
ference caused by re-radiation when used
with regenerative receivers.

Kadel & Herbert

THE PRINCE OF WALES CONGRATULATES
AN ENGLISH AMATEUR—

for his achievement in transmitting and receiving messages from the United States
on a home-made set. The amateur is Cyril Govder of the Mill High School.
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How Radio Locates Ships at Sea

By S. R. WINTERS

THE picture at the top of this page
explains how a radio = operator
ashore can determine the position of a
ship at sea more accurately than the
captain can do it for himself. The
chart shown is at the central compass-
control station ashore, connected by land
wire with each of the radio stations
that possess a direction. finder. The
strings on the chart pass through holes
at the positions of these radio - stations.

Suppose that the operator at one. of
these stations hears a ship’s, transmxtter
working. The ship may not be calhng
for bearings but the operator listens just
the same. His radio compass shows
him the exact direction of the ship from

He sends this over a land
the compass-control station
where the chart is. The man at the
chart grasps the weight attached to
the cord representing the compass sta-
tion, pulls out the cord and puts it on a
line which represents the ship’s bearing
from- the compass station. Two or

his station.
wire to

. more other compass stations send sim-
- ilar reports and other strings are ad-

~ justed. Where the strings cross, there
the ship is.
Not so long ago a British ship

hit the New Jersev sand within a
thousand feet of where a navy com-
pass man had told the captain she
would strike.
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BEHIND THE SCENES OF THE STATIC RECORDER

Ficure 1: The motor at the left drr've_s the frequency selector 1 and the variabie
condenser 4. At the right of center is scen the local oscillator tube 2, and at
the extreme right Is the thermocouple 3, and associated circusts,’

Getting Static’s Autograph

Here 1s a practical experimenter who goes out looking for static. Not content
with listening to it, he has developed a scheme for automatically recording -both its
presence and its magmtude This matter of automatically recording static may have
a real idea behind it; we had better not, just offhand, award. it the blue ribbon for
useless occupations, Static is one .of the things which is constantly “on-the air”
and which is a source of annoyance, not only to the B.C.L., but also to the amateur
and the radio engineer. May it-not be that the best method to pursue in attempting to
circumvent it-js to learn all we can of its variations in intensity from minute to minute
throughout the varfous seasons, and from what direction it comes and_what appear to
be its causes? From continuous observations, certamn deductions can probably be
drawn regarding (for instance) the times of day and year when long-distance work
can best be carried out, and the amount of power which would be required to get
messages through w1th the degree of certainty required in rendering commercial
service. ~ The following account. of automafic recording of static is written by Dr.
Austin Bailey, of The American Telephone and Telegraph Company laboratories :

By AUSTIN BAILEY

HE origin of 'static and its wave
form -have considerable scientific
importance. Some work along this line
has been done by European experiment-
ers. However, the thing of 'most im-
mediate importance in radio-communica-
tion cngineering is an accurate, quanti-
tative method for the nieasuremeént of
radio noise.
In our work on measuring radio noise,
there have been developed several meth-
ods of determining the noise level in
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the ether which involves the use of the
human ear. -

‘These methods, while very useful, re-
qun'e ‘that ' someone take ‘the readings,
and in order to oDbtain any considerable
amount of continuous data, the observa-
tions- beconie -decidedly tiresome. = In
addition ‘to this ‘theré is the personal
element which introduces considerable
variation in the observations—depending
upon the individual who is obtaining the
data. Tor these reasons we have thought

'
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it worth while to develop an automatic
means of taking and recording readings
of the static noise level by means of some
instrument which could run contintously
twenty-four hours a day, every day'dn
the year, and which would require onlv
occasional attention.

The way in which this is done is 1eali5

simple, although it does requlre some

special apparatus. :
The radio noise is picked up on a loop
antenna and passed into a radio-fre-
quency amplifier. The output of this
amplifier passes through a transformer
into the heating element of a thermo-
couple. The D. C. output of the ther-
mocouple operates a recording galvan-

A. T, & T. Co.

- deflection on the recorder.

ometer of ordinary type, which gives a
conttnuous record of the variations in
the current which heats the thermocouple
A picture of this radio appiiance is shown
in Figure 2.

This is really quite simple, and it is
only necessary to -obtain a quantitative
value which will correspond to a given
This 1s ac-
complished by introducing into the loop
a comparison signal from a local oscil-
lator of the same frequency as that of

‘the ‘radio noise, and by measuring the

value ‘of - this input and recording the
corresponding output. In this outfit the
calibration is completely made without
the attention of an operator. The auto-

A VIEW OF THE STATIC STATION

Ficure 2.

The large loop 1, is supported by a base which also contains the re-

sistance bo:r 8. The rest of H:e apparatus is bunched together; 3 is the automatic

recorder, 2

2 and 4 are the amplifiers, 5 is_the “B” battery box, 6 is the instrument
shown in Figure 1 and 7

is the storage bafrery

-
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matic calibration is shown on the right
of the sample record for August 26, 1923
(Figure 3).

Starting at the right-hand side of the
chart at 6 A.m. 1]1e observer sees a
record of static until about 6:20 A.Mm.

~ Suddenly the recording mechanism closes

a circuit that starts a motor. The motor
then operates a contactor switch which
closes the filament circuit of the local-
signal input oscillator, decreases the am-
plification of the outfit by a fixed amount,
and connects the galvanometer so that
for three minutes it records the value of
the local signal which is put into the
loop. At the end of this time the gal-
vanometer is again connected in its nor-
mal position so that it records the output
of the amplifier.

A variable air condenser is rotated
slowly by the motor so that it changes
the frequency of the oscillator, insuring
that the local signal is exactly in tune
with the loop. The record of this part
of the calibration appears as a resonance
curve on the chart under the heading
“output.’

Following this resonance curve, the
contactor switch closes a relay which
“short circuits” the input of the ampli-
fier, and for two minutes records only
the zero correction on the galvanometer.
This is shown on the record under the
heading “set-noise.” At the end of this

period, the set is restored to its original
condition and the recording of static con-
tinues.

One of the interesting details which
was observed almost immediately upon
placing this outfit in operation was the
abrupt change in the value of the static
which occurs at sunrise.

Practically any operator will tell you
that if you listen around the sunrise
period you will notice this change, but
one would never expect it to have so
great a magnitude as the change shown
on the sample chart given in Figure 4
for April 13, 1923. Here you will notice
that just before sunrise there is an in-
crease in the amount of radio noise or
static. As the day breaks, this noise
starts to diminish rapidly and reaches a
minimum shortly after sunrise.

This change in static occurs every
morning regularly at sunrise and does
not depend upon. weather conditions.
With the receiving loop placed in the
east and west direction this change is
most pronounced and probably the reason
for this is the fact that some rather sud-
den change in transmission occurs be-
tween dark and daylight. As the earth
revolves on its axis, the sun is shining
on one side while the other is in com-
plete darkness. This gives rise to a
shadow wall that separates day and night.
For radio waves-—and static comes under
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AN AUTOMATIC CHART RECORD OF STATIC

Figure 3: The zinall datted curve is a record ‘of the stremgth of stotic received
by the automatic station for the early morning hoirs of August 26, 1923,




GETTING STATIC'S AUTOGRAPH 453

T

o L
-1 B S TR -

4 I':Iil A\II ':‘I_. I': .. \k
S i)

Ly o i e i GV P .
e £ e ey : b L8 ..-t"'rf J 2
=i 5 1 e ; e ! Jll .;“ : i oate i
A T.&T. Co e - T '

TN e TR

anf‘-a‘:,u:s;

1

'|| y e | I| I

"‘!._ ) - TR R A 1O L g
o i [P iy

'NOTE THE SHARP DECREASE IN STATIC AFTER SUNRISE

Ficure 4: This is the same kind of a chart as shown in Figure 3, except that
the time period in this case covers the carly hours of April 13, 1923. The changes
tn the strength of static before and after sunrise are well showon.

this heading—this shadow wall appears
to act as a giant reflector or refractor.

Now, as practically all of the static
received on the eastern coast of the
United States originates in the south-
west, one may see that as the shadow
wall passes the station, it appears to re-
flect or refract the static waves from the
southwest and acts as a shield and greatly
reduces the static.

Often other sources of interference
besides static are present; when they are
strong enough and lie within the narrow
band ‘of frequency on which the loop
receives, they will, of course, be shown
on the record. Occasionally a transmit-
ting station of considerable power will
suddenly come on and will give quite a
deflection. Such a place is shown at A
on the chart in Figure 3 for August 26,
1923. Station 2XS located at Rocky
Point, L. I., which transmitted telephone

conversation to London last January and
has since Dbeen used for testing pur-
poses, “came on,” and because it
was so much stronger than the static,
had the ‘effect of completely mask-
ing it.

Of course, in using results obtained on
a recorder, a great deal of care must be
taken to interpret the records correctly,
otherwise erroneous ideas will be ob-
tained.

Static, which to so many is a constant
source of annoyance, has become for a
few persons a very interesting pheno-
menon and one which deserves a great
deal of study regarding its magnitude,
its causes and its origin. The records
thus far taken tell very little about the
real origin of static hut they do give very
interesting results regarding its magni-
tude and from what localities it seems
to come.

How to Use Your Radio Set on Your Vacation

THE rapid strides that are being made in eliminating the old static bugaboo

promise fo give radio a far bigger vogue anmong the fans this suwmmer than

ever before. In the coming issue of PoruLAr Rapro—for June—will appear

the first of a series of articles that will describe in detail just how to use

a radio receiver on vour motor car and on your pleasure boat, and how to
mstall it in vowr summer camp.

[ .



SAND TESTS ON TWO GOOD TELEPHONE DIAPHRAGMS
The diaphragm at the left is vibrating as a whole, causing the sand grains to collect

in a uniform ring around the magnet poles, i
parts, with wmost of the sand collected on the line between them.

The one at the right is vibrating in two
So long as the

sand makes a symunetrical patiern like etther of these the receiver is behaving
properly.

How to Test Telephone Receivers
WITH GRAINS OF COMMON SAND

At a meeting of the Royal Society in London last vear, Prof. MacGregor-
Morris of East London College, exhibited an ingenious device for making

the vibrations of a telephone diaphragm visible to the eve.

The sand

figures that show the vibrations appear in less than a second after the sand
is sprinkled on the diaphragm, this being only a small fraction of the time
needed for any other testing method.

v PROF. J. T. MacGREGOR-MORRIS, M.LE.E.

BOUT three vears ago, during the
course of an examination of the
properties of the so-called “humming”
or “howling” telephone, Professor E.
Mallett and the author had occasion to
determine the various modes in which a
standard 60-ohm telephone-receiver dia-
phragm was vibrating.

It was thought that a convenient
method of investigating the matter
would be to use the well-known method
invented over a hundred years ago by
the Prussian physicist, Chaldni; it con-
sists in sprinkling sand on a vibrating
plate in order to determine the position
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and form of the nodal lines.

With this object in view the ebonite
cap of the telephone receiver was bored
out so that a much larger portion of the
metal diaphragm was exposed to view,
but so that enough of the cap was left
to enable the diaphragm to he gripped
as firmly as ever. The receiver was
clamped in a stand so that the plane
of the diaphragm was horizontal and
faced upward.

The receiver was then connected in
circmit with an ordinary vacuum-tube
oscillator, so that by varying the elec-
trical capacity in the oscillator circuit
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HOW TO TEST TELEPHONE RECEIVERS

the receiver diaphragm could be forced
to oscillate at any desired frequency
from 500 cycles a second up to one
which was well above the limit of hu-
man hearing.

If now, some fine dry sand be lightly
sprinkled over the diaphragm, any char-
acteristic mode of vibration, if present,
will at once be rendered apparent by the
figure in which the sand grains arrange
themselves. On varying the frequency
of the oscillating tube circuit certain
sand figures spring into existence with
almost surprising sharpness as soon as
the frequency imposed by the oscillator
corresponds exactly with the natural fre-
quency of the diaphragm.

At least twelve different figures have
been obtained in this way, each corre-
sponding to a different manner of vibra-
tion of the diaphragm. Two of these
figures are reproduced in the accom-
panying illustrations showing the sand
arranged, respectively, in a line and in a
circle.

This method of testing by means of
an oscillator and sand figures enables.a
rapid check to he made of the correct-
ness of adjustment of the working parts
of a receiver. As evidence of this state-
ment there is reproduced herewith a
third figure showing a great lack of
symmetry in the arrangement of the
sand and, therefore, in the vibration of
the diaphragm. This lack of symmetry
is due, probably, to the distances of the
pole pieces from the diaphragm being
unequal.

As experience is gained with this
method it is probable that the usual
opening of the telephone ear-cap will
prove to be sufficient to allow of a sand
figure heing obtained and judged for
symmetry. If so, it will be possible to
test receivers without enlarging the
opening in the ebonite ring.

It will be clear that for the character-
istic frequencies at which the diaphragm
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AN IMPERFECT RECEIVER

The unsymmetrical arrangement of the sand

shows that the receiver is not working correct-

Iv. Probably the poles of the magnet are im-

properly adjusted so that one is farther from
the diaphragm than is the other.

tends to vibrate naturally, a definite
amount of electric energy supplied to
the receiver will result in a more pow-
erful response of the receiver diaphragm
to these particular notes than for fre-
quencies far removed from them.

In music it is well known that the
quality of a note produced by different
musical instruments of the same pitch
depends on the relative intensities of the
various harmonics constituting that note.
Bearing this in mind, we see that any
undue emphasis upon one or more of
the constituent harmonics of a note will
distort the character of the note. A
particular telephone diaphragm may eas-
ily alter the quality of a particular
note so that the instrument which pro-
duced the note may be entirely un-
recognizable.

There are many other causes of dis-
tortion of sounds by telephone receivers
and their circuits, but this is one of the
more important and is easily tested by
sand figures in the simple way here de-
scribed,

‘_:H “Will radio haul our trains?”

" See PoPULAR RADIO for June.
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AN 80,000-VOLT CIGAR LIGHTER

This novel “use” for high-veltage cleciricity is devised by Mr. S. N. Baruch of
New York. The current nsed is of high frequency as well as high voltage; that
ts why there is no danger to the experinienter.

WHAT CAN WE DO WITH

3,000,000 VOL'TS?

The greatest scientific mystery of this decade is the relation
between ether waves and matter. -What is the electron?
How are radio waves produced and how do they affect
electrons and atoms? What is the ether? - One of the most
promising ways of attacking these problems is by high-voltage
electricity. ‘

By THOMAS ELWAY

CIENCE has found a new tool, a

new weapon to assist the more
complete conquest of the forces of
nature. It is the availability of electric
voltages measured in millions instead
of in thousands—voltages hundreds of
times greater than the scientis.ts of even

twenty years ago would have dreamed
of being able to control and to use.
Nor are thése tremendous voltages
mere scientific toys. Although the pro-
duction in the laboratory of potentials
up to 2,000,000 volts is less than two
years old, it has resulted already in the
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WHAT CAN
acquisition of experimental data of the
greatest value {o the design of electrical
machinery and to other problems of
electrical engineering, including the de-
sign of antenna systems for high-pow-
ered radio stations.

It 1s probable, scientists believe, that
the application of these high voltages
to the problems of physics will result
within- a year or two in  still more
fundamental advances. We may get
clues to the real nature of matter and
electricity; to the {fundamental radio
problem of what constitutes the dis-
turbances in space that we call ether
waves; perhaps even to that most in-
teresting of all scientific problems, the
problem of the nature of life!

What has been accomplished so far
i1s scarcely more than the mere pro-
duction of the high-voltage charges.

.
T =
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»
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WE DO WITH 3,000,000 VOLTS?
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A potential of 1,000,000 volts was at-
tained for the first time nearly ten years
ago, but it was difficult to control with
the apparatus then available and was
little used. Within the past three years
interest in high-voitage work has re-
vived. A potential of 1,000,000 volts
was generated agamn by two of the
larger engineering laboratories, that of
the General Electric Company and that
of the Westinghouse Company. The
latter company succeeded in building a
single transformer capable of producing
this potential. Simultancously the Pitts-
field laboratory of the General Electric
Company passed the million-volt figure
and produced discharges at the tremen-
dous potential of 2,000,000 volts, some
of them, perhaps, even more than this.

Out in Califormia the Southern Cali-
fornia LEdison Company is finishing the

A MILLION-VOLT ARC TRIES THE QUALITY OF INSULATORS
In this experimental laboratory at Fretburg, Germany, new designs and materials

for electric insulators are lested with a potential of 1000000 wvolis.

The figure

of the man (inside the white circle) indicates the sice of the arc.
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construction of a million-volt experi-
mental laboratory at Pasadena and the
California Institute of Technology,
jointly with the great astronomical ob-
servatory at Mount Wilson, has as-
sembled, to work in this laboratory,
probably the most distinguished group
of physicists and chemists ever gathered
under the roofs of a single institution.
Here in Pasadena there will begin this
year the most comprehensive attack ever
attempted on the problems of matter,
of energy and of ether waves. Together
with the million-volt weapon that they
are preparing, the California scientists
will have the best apparatus and the
most highly trained assistants that
science can suggest. No one can pre-
dict what they may not do. The news
from Pasadena in the next two years
may easily prove to be the most impor-
tant news in the world.

The 2,000,000-volt potential that is
already an accomplished fact, the 3,000-
000 volts or more that we can have,
probably, at any time that we can afford
the money for the necessary apparatus,
bring us close to the natural high-voltage
discharges that we call lightning. We
are surpassing Benjamin Franklin and
the famous kite. We not only tap the
lightning ; we make it.

Just what the real voltage of lightning
is, is still something of a mystery. The
scientists of the General Electric Com-
pany, as a result of their experiments
on the duplication of lightning effects
on small scale laboratory models, esti-
mate an average potential of some 50,-
000,000 volts for a good sized flash.
An English investigator, Professor
C. T. R. Wilson, believes in much
higher figures, reaching even to 1,000,-
000,000 volts.

On the other hand, Professor Harris
J. Ryan of Stanford University reaches
much lower estimates. He has found
by experiment that the length of a
spark produced by a certain voltage
increases tremendously with the high
voltages. Although moderate voltages

give sparks of only about one inch of
length for each 10,000 volts, 3,000,000
volts would give, Professor Ryan thinks,
a spark eighteen miles long. It seems
to him, therefore, that natural lightning
may be between 2,000,000 and 3,000,000
volts, quite within the range of the
potentials now becoming available in the
laboratory.

Whoever may prove to be right in
this argument, whether lightning has
the two or three million-volt value of
Professor Ryan or the fifty million volts
or more demanded by the other engi-
neers, it is obvious that our laboratory
resources begin to approach it. The
late Dr. Steinmetz was able to blow up
pieces of trees and to destroy toy vil-
lages with his artificial bolts. More im-
portant practically, it has been possible
to use these available voltages to test
insulators, to study the behavior of
dielectric materials exposed to very high
potentials, to study the electric surges in
power lines induced by lightning flashes
and to investigate many similar prob-
lems of power-line engineering.

It has been possible, too, to apply
some of the facts learned to the prob-
lem of protecting large radio antenna
systems from lightning bolts and from
the induced surges caused by lightning.
When the experiments are a little more
complete it will probably be possible to
generate artificial static and to study in
this way the real nature and control of
the radio disturbances caused by light-
ning and by other sources of atmos-
pherics.

But the most fruitful field for high-
voltage research is likely to be found, I
believe, in the fundamental problems of
physics. One of the striking -things
about physical science in the past thirty
years is the way in which it has pushed
its investigations of the behavior of
matter into conditions of temperature,
pressure and the like not naturally avail-
able on earth and never before attainable
here.

Over a hundred years ago, for ex-

LY
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HOW HIGH-VOLTAGE ELECTRICITY AIDS THE SICK

This apparatus, in the Institute of Radium in Paris, uses a potential of 100,000 to
250,000 volts to produce the extremely powerful X rays used in the treatment of
cancer and other diseases.

ample, when the first thermometers were
being constructed, it was believed that
the highest temperature attainable was
that of a charcoal fire and that the
lowest degree of cold was that of a
cold winter in the north of Europe.
The zero point of the Fahrenheit scale
was set at this lowest air temperature

and it was thought that “below zero”

temperatures were impossible.

Dut science has now made available
to the laboratory worker temperatures
tremendously beyond this range in both
directions.  Electric furnaces produce
temperatures up. to 5,500 or 6,000 de-
grees Fuahrenheit, more than twice as
hot as the hottest charcoal fire. And
the development of liquid air, liquid
hydrogen and liquid helium has given
us low temperatures reaching to 455 de-
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Habirshaw Etectric Cable Co.

POPULAR RADIO

TESTING CABLES WITH HIGH-VOLTAGE CURRENTS
One of the main practical uses of very high voltages, at present; is in testing electric

cables before they leave the factory. Possi

ble faults in snsulation can be discovered

and corrected before the cable is laid.

grees below zero, Fahrenheit, within
three or four degrees of the theoretical
absolute zero of temperature at which
all heat is supposed to disappear.

An instance of the importance of such
extreme temperatures to science is the
discovery that 'at the lowest degrees of
cold the electric resistance of metals
becomes almost nothing. If we could
cool off a copper wire to the temper-
ature of liquid helium and keep it from
warming up again, we could send mil-
lions of kilowatts of electric power
through it without burning it out and
with only an infinitesimal loss of the

electric energy. Of course, we cannot
do this practically, at least not yet. But
the facts about electric conductivity at
very low temperatures have important
bearings on the theories of electric
conductivity in general and will result,
we may be sure, in some kind of prac-
tical utility to electrical engineéring.
The new high temperatures have been
most useful also. Modern knowledge
of alloys is largely due to high-tem-
perature work, as is the knowledge that
resulted in the discovery of ductile
tungsten and the perfection of the tung-
sten filament for electric lamps and

fa
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for radio vacuum tubes. If modern
science had not had available to it
temperatures hotter than the charcoal fire
of the ancient alchemists there would be
no tungsten wire nowadays and no radio.
The significance: of all this for the
_ possible utility of high-potential elec-
tricity is that these high voltages will
permit us still further to extend the
range of conditions that we can realize
in the laboratory and to which we can
expose materials in order to study their
properties and behavior. For example,
the highest temperatures ever attained
on earth have been reached quite re-
cently by sending a high-voltage electric
discharge suddenly through a tiny metal
wire, The wire, of course, burns up.
In doing so it is supposed to reach, for
an instant, a temperature in the neigh-
borhood of 50,000 degrees Fahrenheit.
This is a higher temperature, even,
than that of the surface of the sun.
It probably does some very serious
things to the constitution of the atoms
of matter. Two Chicago scientists have
announced, indeed, that by exploding in
this way some very thin wires of tung-
sten they think that they have suc-
ceeded in decomposing some of the
atoms of tungsten and transmuting them
into other kinds of atoms, notably into
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atoms of helium. This experiment lacks
confirmation by other workers but the
result is by no means an impossible one.
If the problem of artificial transmuta-
tion of the elements ever is solved, as
we feel sure it soon will be, it is very
likely to be accomplished in some such
way as this, by the application of very
high temperatures and very high volt-
ages, in combination, to the atoms of
matter.

It is believed, indeed, that exactly
this sort of thing is going on all the
time in the interior of the brighter stars.
The temperature at the center of such
stars probably exceeds a million degrees.
The electric potentials may be equally
tremendous. The ordinary earthly ele-
ments, astronomers believe, cannot exist
under these conditions. Iron and gold
and oxygen and all such elements will
be decomposed into simpler ones.. The
spectroscope indicates that this is the
case and it is probable that the scientists
out at Pasadena will be proving it
directly hefore long by duplicating here
in an earthly laboratory the conditions
which exist, we believe, off there mil-
lions of millions of miles away in the
heart of a flaming star. .

A distinguished scientist told me not
long ago that there were, in his opinion,

g g
= |

—_—
———

— Ty

Five Mysteries That High-voltage
Electricity May Help to Solve—

> N

What 1s the electron?

What is magnetism?

What is the origin of gravitation?

What is ether—the supposed medium that carries

the electromagnetic waves of light and of radio?

5. What is it that enables living matter to keep alive
and to reproduce itself?
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five fundamental scientific mysteries:

First was the mystery of what the
electron is.

Second was the mystery of mag-
netism.

Third was the problem of the origin
of gravitation.

Fourth was the great mystery of the
ether, the question as to what it is that
carries the electro-magnetic waves of
light and of radio.

Fifth was the mystery of life, of how
living matter is able to keep alive and
reproduce itself.

The solution of any one of these
mysteries might be of incalculable bene-
fit to mankind and it is not likely that
we will solve any of them by studying
electrons or magnets or anything else
under the ordinary conditions that exist
on the surface of the earth. We must
place our atoms and electrons and our
living cells under wunusual conditions.
We must see what happens to them
when they are 100,000 degrees hot, or
when they are charged to a potential
of three or four million volts. It is
stress that brings out the qualities of
atoms, as of people. Cook them, freeze

them, compress them, electrify them,

and we will find out what they are.
It is in investigations like these that
we will find, I believe, the greatest value

of our new 2,000,000-volt or 3.000,000-
volt tool. It will help us to pry open
the deep secrets of the universe.

But it may have some direct practical
utility as well. There is already in
service a 220,000-volt line for trans-
mitting electric power. A 1,000,000-volt
line is possible and may arrive before
long. Mr. F. W. Peek, Jr., has calcu-
lated what such a line would have to
be like. The towers would be 157 feet
tall and the arms carrying the con-
ductors would be nearly 50 feet from
side to side. The conductors them-

. selves would not be wires as in present

transmission lines but would be hollow
copper tubes 614 inches in diameter.
They would hang on a string of por-
celain insulators more than fifteen feet
long.

Such a line would carry 3,000,000
kilowatts a thousand miles with only
12 percent loss. No one is planning
such a line now hut it is only a few
years since 200,000 volts was considered
to be impossible and now it is a fact.
A few years more and even a million:
volts may be a commonplace. And
whether this happens or not, the use of
these high voltages in laboratory work
is very sure, 1 believe, to open to us
some of the deepest secrets of Nature.
Watch the news from Pasadena!
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Kadel & Herbert

AN AMATEUR’S RCCEIVER THAT SPANS THE CONTINENT

This set_employs only one step of tuned radio-frequency amplification, but it cnables
tts builder, Harold Herbert of New York, to listen in on Californis.
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SINGLE-CIRCUIT CRYSTAL SET

Cost of parts: Not more than $18.00. Construction: Very simple to makeX*
Selectivity: Fair. Approximate range: 15 miles.

Operation: Simple. The antenna circuit is Outstanding feature: A good, inexpensive set

tuned by both the condenser and the vari- for the city dweller who is content to
ometer. The closed circuit is controlled listen to local programs with the head-

by the variometer. phones.
*(Sez PopuLar Rapio, December, 1922, page 292, for details of opcration.)

100 BEST HOOK-UPS

INSTALLMENT NO. 6

IN this series of hook-ups is being published—for the special benefit of
the radio novice who is undecided as to just what circuit he wants—
100 of the best radio receiving and amateur transmitting circuits, each
thoroughly tested. The approximate ranges given here are averages
based on actual records made with sets throughout the country. During
the summer the actual ranges may fall to 50 percent of the value given,
while in the winter, in the best of conditions, the actual ranges may exceed
the values given by as much as 500 percent. All of these circuits have been
described in previous issues of PopuLar Rabio.
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SROUND SINGLE-CIRCUIT NON-REGENERATIVE SET

Cost of parts: Not more than $22.00.

Selectivity: Only fair. (This modification is a
little morec selective than the one shown
on page 50 of the January issuc.)

Operation: Simple. The variometer and one
of the variable condensers tune the an-
tenna, and the variometer and the other

variable condenser control the grid-circuit
tuning.

Construction; Not complicated.*

Approximate range: 100 miles.

Ouistanding feature: A non-re-radiating, single-
circuit receiver for reception of. local sig--«
nals.

*(Sce PoruLar Rapio, January, 1923, page 59, for construciional details.)
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Cost of parts: Not more than $25.00.

Selectivity: Fair.

Operation: The extra circuit, comprising the
condenser VC2 and the coil L1, gives a
much better control of regeneration than
in the conventional circuit,

Construction: Just an ordinary acquaintance
with tools and some ability in wiring up

THE 4-CIRCUIT PRINCIPLE ADDED
17O THE SINGLE-CIRCUIT SET

the circuit is necessary.*

Approximate range: 500 miles.

Outstanding feature: The added circuit will
give stability to the control of regeneration
so that the circuit will not burst into oscil-
lation and cause a violent disturbance in
neighbors’ receivers.

®(Sec Porurar Rapio, October, 1923, page 325, for constructional details.)

iy
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<7 A SIMPLIFIED REFLEX

Cost of parts: Not more than $24.00.
Selectivity: Only fair.

Operation: Extremely simple,

Construction: Easy.*

C, Cp Cy Approzimate range: 800 miles.

Outstanding feature: No audio-frequency am-

plify:ng transformer is used.
—g P *(Sce PoruLar Rapio, January, 1924, page 81, for constructional details.)
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ONE STAGE OF RADIO-FREQUENCY AMPLIFICATION ADDED TO A
STRATGHT AUDION CIRCUIT

Cast of parts: Not more than $28.00. Outstanding feature: This is a good circuit
Selectivity:  Good. . for the man who already has a simple
Operation: Not difficult. vacuum-tuhe circuit and wishes to make it
Construction: Nothing cspecially complicated.® more sensitive,

Apbroximote range: 500 miles.
*(See Porutar Rapio, June, 1923, page 471, for constructional deteils.)
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A DUPLEX REGENERATIVE RECEIVER

Cost of parts: Not more than $55.00. the circuit is necessary.*

Selectivaty: Very good. Approximate range: 500 miles.

Operation: A few weeks' practice will suffice Outstanding features: Sharp tuning, and the
to enable efficient tuning of both parts of fact that the set will bring in two programs
the set. , ] (on different waveclengths) at the same

Construction: Just an ordinary acquaintance time on two pairs of telephones.

with tools and some ability in wiring up
*(See PoruLar Raplo, January, 1924, page 96, for constructional detarls,)
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A SIMPLE AUDION CIRCUIT WITH TWO STAGES OF
AUDIO-FREQUENCY AMPLIFICATION

Cost of parts: Not more than $40.00. Approximate range: 300 miles.

Selectivity: Fairly good. Outstanding feature: The set will bring in any
Operation: Easy to operate. signals, with great clarity, as long as they
Construction: Simple.* are strong enough to operate the detector.

*{Sce Porurar Rapro, March, 1923, pages 232-233, for constructional details.)
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A REGENERATIVE SET FOR RECEPTION WITH A GROUND ONLY

Cost of parts: Not more than $23.00. Approximate range: 25 miles.

Selectivity: Excellent. Outstanding feature: This is a good type of

Operation: Easy to tune. There are only two receiver for local reception where the con-
controls, the variable condenser for wave- ditions make impossible the erection of an
length, and the variometer for regeneration. outside antenna.

Construction: Very simple to make.*
*{Sce VoruLar Rabro, November, 1923, page 372, for details.)

1

I

A RESISTANCE-COUPLED SUPER-HETERODYNE WITH TWO STAGES OF
AUDIO-FREQUENCY AMPLIFICATION

Cost of parts: Not more than $80.00. master.*

Selectivity+ Excellent., Approximate range: 3,000 miles.

Operation: Difficult. Outstanding feature: This set combines sensi-
Construction: A very complicated circuit to tivity with great selectivity.

*({Sce PoruLar Ramo, June, 1923, pages 468:469, for constructional details.)
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HER ANTENNA PROVED TO BE A LIFE-LINE

The NEwPoORrT, schoolship of the New York State Nautical Training School, kept
tn such close communication with the broadcast weather reports that she was just
able to keep outside the fringe of a tropical hurricane.

How Radio Saved a Sailing Ship

A true adventure of the only large vessel of its
kind that is equipped with receiving apparatus.

By ARMSTRONG PERRY

HE only sailing ship in the world
equipped with radio is probably the
Newport, the schoolship of the New York
State Nautical Training School. And
last summer when the Newport made her
practice cruise across the Atlantic and

back she was altogether a sailing ship,

for her auxiliary steam plant was out of
commission.

Nevertheless, Mr. Albert Bombe, who
sailed with her as radio operator, kept his
radio in commission with the help of
storage batteries and other expedients,

468

Not many voyages in recent years have
necessitated so much ingenuity in adapt-
ing radio to unusual conditions. And in
few voyages, if any, has radio rendered
so vital a practical service to the ship. On
her return trip the Newport encountered
the fringe of a tropical hurricane. She
had no steam power with which to run
away and it might have gone ill with her
had she experienced the full force of the
storm.

But Mr. Bombe’s radio was able to
pick up frequent bulletins of the storm’s
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progress and the captain was able to use
this information in dodging the danger.
The use of radio on a sailing ship in-
volves many unusual conditions. The
wires cannot be protected from the wear
and tear by men and gear, as they can
on a steamship. Operator Bombe’s first
two days aboard were occupied entirely in
repairing defective insulation and in re-
moving short circuits where accidents due
to these causes had damaged the wiring.
Then when he was ready to open up
with his transmitter, he discovered that
the officers were using the lead-in as a
clothes line because it happened to’run
through their quarters. This interfered
with both transmission and reception.
One day an engineer touched the lead-
in while the transmitter was working and
was severely burned. Another day a

leaky spark-gap nearly burned up the:

whole set.

Besides being responsible for the radio
work, Bombe issued a daily newspaper
filled with items caught from the air. He
also served as librarian and general con-
sulting scientist. When the navigator ob-
served, one day, an unusual deflection of
the compass, Bombe showed him a pas-
sage in a Life of Columbus stating that
"the discoverer of America had noted a
similar phenomenon when his ships were

in approximately the same position in
the ocean.

The Newport touched at only one port
in Europe, Teneriffe in the Canary Is-
lands, then she started homeward. While
nearing the American coast, Bombe picked
up the hurricane warning.

The storm was headed up from the
Bahamas. The captain knew that all he
could do was to play a dodging game. For
a week it was up to Operator Bombe to
get news, somehow, of the progress of
the storm and of weather conditions in
other quarters. One error in copying
latitude - or longitude might ‘mean ship-
wreck.

The static was terrific and Bombe had
great difficulty in copying the warnings.
Sometimes the ship had to run far off her
course in order to escape an extension
of the tempest. Sometimes she set all
sails and trusted to speed and luck in
crossing the path of a storm she could
not avoid. .

Good navigation and good fortune—
plus radio—brought the schoolship home
eventually, undamaged and with all hands
in good health and spirits.

The ocean graveyard that received so
many luckless sailing ships in the old days
when there was no radio, had been
cheated for once.

THE SMALLEST
-5-TUBE SET IN
THE WORLD?

Its maker, Sidney Kasindorf
of New York, thinks that
it s, It comsists of two
. stages of radio frequency,
detector and two stages of
audio frequency, end oper-
ates a loudspeaker on «

small loop antenna.
Kadel and Herbert
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These are all the to_ol;

you will need—

By means of a ruler and a pencil and the table on the opposite page the amateur who
builds his own apparatus may calculate 1n an instant the design for a rheostat that
will have a pre-determined resistance, or find out the resistance of a rheostat that

is already built.

A MEASUREMENT CHART

FOR USE IN DESIGNING A RHEOSTAT

ARTICLE NO. 8

The previous articles contain charts For Determining the Constauls of
Radio Circuits and Calculating Capacities of Condensers in Series. in
February, 1923; For Determining the Dimensions of Yowr Coil, in March,
1923; For Determining the Capacity of a Condenser, in May, 1923; For
Determining the Capacity of Your Antenna, in July, 1923, and For Deter-
mining the Constants O)ya Laop Anitenna, in August, 1923; For Use in
Designing a Transformer, in March, 1924: For Deterswining the Maximum
Capacity af a Variable Condenser, in April, 1924,

By RAOUL J. HOFFMAN, A.M.E.

ATERIALS used for transmission

and distribution of electric energy

are conductors, which have a certain re-

sistance. This resistance is measured in

ohms.

versely proportional to the cross-section

of the wire; that is, the thinner the wire,
the higher is the resistance.

The standard thicknesses for wires, in

electrical engineering, follows the B. &

The resistance of a wire is in-

S. wire gauge and most handbooks have
reference tables for the resistance of a
standard length of wire.

Copper has almost the lowest resist-
ance of any of the conductive materials.
Assuming the resistance for copper as a
unit, we can find the resistance for vari-
ous materials by multiplying the resist--
ance of copper by the following figures,
if the same length and thickness is taken.

470
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HOW THE RESISTANCE CHART IS USED

You must first determine the diameter of the coil upon which you are to wind the

resistance wire. Then you should decide what size of wire you want to use. The

chart will give you the resistance of the wire and the number of turns you should
wind on to gel any specified resistance. The article tells you how to do it.
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Silver ..ot by 94
Copper ..oovvi i “ 100
Aluminem .........c0i 0., R W)
German Silver...,..... by about 20
Monel Metal ................ by 26
Mercury (quicksilver) ...... “ 53
Nichrome Alloy ............ “ 68

A rheostat is a device for controlling
the resistance of a circuit. The rheostat
plays a large role in most electrical cir-
cuits; especially in radio work. For
standard material German silver or
nichrome wire is used and wound into
the shape of a coil. '

The method of calculating the resist-
ance of a rheostat i1s simplified by the
use of the chart illustrated on the pre-
ceding page.

To find the resistance of a No. 18

POPULAR RADIO

wire, 12 feet long, connect 18 on scale
No. 4 with 12 on scale No. 3 and read,
for copper, on scale No. 5. The result 1s
09 ohms. For nichrome, on scale No. 6,
the result would be 6.2 ohms.

To calculate the resistance of a coil
rheostat half an inch in diameter, having
90 turns, made of No. 18 B. & S.
nichrome wire, connect .5 on scale No. 1
with 90 on scale No. 2 intersecting the
reference line on scale No. 3, giving a
total length of 12 {eet.

Then connect’ the intersecting point on
scale No. 3 with 18 on ‘scale No. 4 and
read the resulting resistance of 6.2 ohms
on scale No. 6.

This table will help youn greatly in the
design of special rhenstats of various re-
sistances.

} }

Lnternat.onul

A RADIO FIRST-AID STATION ON SKIIS

In the winter sports regions of Germany, where accidents sometimes occur and the

services of a doclor are required, a novel radio equipment has been devised for sum-

moning atd. The apparatus consists (as shown above) of a miniature recetving and
sending set that is attached to the person of the doctor.
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INTERFERENCE FROM BRUSHES ON ELECTRIC TRAINS
The brushes on -the elevated trains produce sparking which really is very trouble-
some. This sparking will make vour loudspeaker respond with a ripping sound
something like static each time a tramn starts up.

Where Interference
Comes From

Radio amateurs who live in the suburbs of a city are troubled
by a peculiar kind of interference in receiving. This trouble
manifests itself in a loud, scratchy, humming sound which
drowns out reception and lasts for periods ranging from
two or three seconds to several minutes continuously, several
times each evening. One of these amateurs, Sidney Kasin-
dorf of the Bronx, New York, started out with a portable
receiver with a directional loop antenna and- tried to track
the interference to its lair. The pictures shown here illustrate
some of the causes for interference which are likely to bother
receiving.

473
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INTERFERENCE FROM MAIN
POWER SWITCHES

Opeiiing or closing a giant switch at

the power station will also cause a

radio impulse which will be accom-

panied by a simultancous “crack” is-

suing from the loudspeakers of the

receiving sets situated within a block
or so of the station.

-

INTERFERENCE FROM HIGH.
"TENSION LINES ,

The worst interference was found to
emanate’ from the railroad high-ten-
sion lines. It is not definitely known
whether this is cansed by leakage on
the lines or by an oil stbitch, opening
and arcing, or whether it is caused by
passing trains whose power is dertved
from the overhead trolley system,
When all of the various causes have
been tracked down the amateurs will
attempt to have the wunconsciously
£ - _ offending interests co-operate with
Kadel & Herbert ' : thew to eliminate the trouble.

AT N

Kadel & Herbert
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INTERFERENCE FROM LARGE
GENERATORS

The sparking at the commutators on

the large D.C, generators or the ro-

tars converters in a power house or

substation cause another kind of inter-

ference which will tend to spoil recep-

tion in the immediate vicinity of the
power house.

INTERFERENCE -FROM
~AUTOMOBILES
The ignition of automobiles sends out
feeble impulses wirich can be jicard in
the telephones of an. wltra-sensitive
recetver. i the form of a series of

clicks.  Of course, the wavelength of

these impulses is extremely short and
they would. not affect an ordinary
recelter.

L

Kadel & Herbert
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THE ELECTRICAL WIRING DIAGRAM

FIGURE 1: This drawing shows the correct way to hook up the various instruments

and parts in the circuit so that they will function properly. Notice that the diagram

s drawn from the RIGHT to the LEFT, so that the wiring is showm exactly as it
goes into the amplifier.

HOW TO MAKE AN
AUDIO-FREQUENCY AMPLIFIER
—THAT DOES NOT DISTORT

This article is of value to every user of a radio set—because it describes a newly
developed type of amplifier that is entirely unmarred by distortion. It may be
built by anyone who has only the ordinary proficiency with tools.

By LAURENCE M. COCKADAY, R. E

CosTts oF ParTS: About $45.00
Here Are THE ITEMS You WitL NEED—

A—Bradley-Ohm No. 25 (25,000 to 250,000 O—Dubil’er mica fixed condensers, ,005 mifd
ohms) ; plain (three used in parallel) ;

B—Bradley-leak, 74 to 10 megohms; P—Dubilier mica fixed condensers, .005 mfd
C and D—Amsco rheostats, 20 ohms; plain (three used in parallel) :

" E, F, G and H—Naald standard vacuum-tube

sockets, No. 400: Q—composition panel:
[—Amertran transformer, 5 to 1 ratio: R—Quinby radio frames 7 by 8 inches;
J—(é:omo “input” 'transfoEmer: S—cabhinet ;
K—Como *“output” transformer; i bindi .
L—Martin-Copeland jack, double-circuit; '{I il T
M—Martin-Copeland jack, single-circuit; —COHHC(.TUOH b ack; . .
N—Dubilier mica fixed condenser, .00025 mfd. V—Celatsite (insulated connectine wire);
with clip for transformer; solder, screws, etc.
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HERE is no doubt that radio recep-
tion, in its most popular form, the
reception of radio broadcasting, depends
fo a great extent upon some form of loud-
speaker for its popularity.

The loudspeaker that is used to repro-
‘duce the broadcast entertainment must be
a good instrument; so that the programs
will have real life, they should not give
a thin, squeaky, dim or distorted repro-
duction. Most of the new loudspeakers
now on the market are good.

There are, however, many other prob-
lems that must be considered in insuring
good clear broadcast reception. First of
all, there is the matter of the transmitting
apparatus. The microphone that picks
up the broadcasting in the studio must
convert the sound waves of the voice and
music without distortion. . The modula-
tion system of the transmitter must not
introduce any wnoticeable distortion.
These problems apply to the transmitting
station, and most of the larger broad-
casting stations now have modulation
systems in which the broadcast material
is transmitted with a good ta excellent
‘degree of clarity. There are other con-
. siderations, however, that apply directly
to your own receiving apparatus!

AN AUDIO-FREQUENCY AMPLIFIER 477
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In some of the motre simple regenera-
tive receivers there is a possibility of ob-
noxious distortion in the detector circuit
itself.

In the single-circuit regenerative re-
ceivers this over-regeneration causes dis-
tortion not only in the owner’s set, but
in the other sets in the neighborhood that
receive on the same wavelength.

For clear and enjoyable reproduction
in a loudspeaker, then, there must be
no distortion in the detector circuit.

And here we come to the amplifier!

The amplifier is the last piece of ap-
paratus between the microphone at the
transmitting station and the loudspeaker
at the receiving station. We must have
a good amplifier before we may be sure
of the consistently good reception that is
to make radio broadcasting really popular
in the home.

The amplifier that is commonly used is
ordinarily built up of two stages of trans-
former-coupled amplification which am-
plify at an audible frequency. Now it is
an almost impossible feat of engineering
to get a two-stage transformer-coupled
amplifier that will give maximum signal
amplification and still retain the best qual-
ity of reproduction. Even if we design a
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transformer that with a specified type of
tube will give equal amplification over
frequencies between 200 and 3,500 or
4,000 cycles, yet when we couple two
such stages together with more voltage
on the plate of the second stage we en-
counter trouble froin a sort of feed-back,
and some distortion that is due to the
magnetic condition of the iron core upon
which the transformer is wound. There-
fore, we have to “dope” such an ampli-
fier with resistances or capacities, or both,
connected in different parts of the cir-
cuit, to climinate this trouble at least in
part. And even then, we do it only at
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a considerable loss in over-all volume.

This does not mean, in a well-de-
signed amplifier of this type, that it is
impossible to get satisfactory results,
but it does mecan that in most of the
home-built amplifiers the construction
usually calls - for two audio-frequency
amplifying transformers (good, bad, or
indifferent), two rheostats, two tubes and
a couple of jacks wired up to “make
a noise.”  And that is why some people

who listen to one of these for the first

time observe:
“Well if this is radio, give me a phono-

graph.”
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VIEW OF THE AMPLIFIER, FROM THE REAR

Figure 2: This photograph shows clearly, the arrangement of the parts mounted

directly on the panel, as well as the parts mounted on the base of the amplifier.

The parts arc all designated by letters that reappear in the text, the diegrams and
the list of parts.
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THE WORKING DRAWING FOR CONSTRUCTING THE AMPLIFIER

FiGURre 3: Here are shown the exact positions for the instruments.
are given, center to center, for all instruments.

The positions
Note that the binding posts are

mounted on a composition strip, which is screwed to the aluminum frames.

The amplifier that is described in this
article consists of three stages:

First stage; transformer coupled

Second stage; resistance coupled

Third stage; push-and-pull, trans-

former coupled.

The transformer in the first stage op-
erates from the plate current of the de-
tector tube, which is small; therefore, the
distortion due to core saturation is not
present.

The second stage uses a higher plate
voltage; therefore, instead of being cou-
pled by a transformer it is coupled
through a new variable resistance which
can be set at the correct value for the
tubes used. This type of amplification is
practically distortionless. ‘

For the third stage is used the push-
and-pull method of connecting two tubes

in the circuit, with a split-winding input
transformer and a split-winding output
transformer so that the two tubes work
in a manner, analogous to the steam en-
gine; one tube (piston) pushes while the
other tube (piston) pulls. In this system
the output-transformer core is only ener-
gized by the signal variations and the
normal plate currents of the two tubes
cancel out and do not produce any core
magnetization.

These three methods of coupling be-
tween stages used in combination pro-
duce a great volume of sound, still they
retain the clarity and truthfulness of the
original sound as spoken, sung, or played
into the microphone,

This amplifier can be connected to any
single-tube set and will be applicable to
any multi-tube radio-frequency set. It
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should be connected direct to the plate
circuit of the detector.

The electrical wiring diagram is shown
in Figure 1.

The Parts Used in Building the Amplifier.

In all the diagrams in this article each part
bears a designating letter. In this way the
prospective builder of the amplifier may eas-
ily determine how to mount the instruments in
the correct places and connect them properly
in the electric circuit. The same designating
letters are used in the text and in the list of
parts at the beginning of the article.

q]The list of parts there given includes

the exact nstriments used tn the set
from which these specifications were
made up; however, there are many other
reliable makes of instruments which
may be wused in the set with equally
good results,

If instruments other than the ones listed are
used it will necessitate only the use of different

AT s A s TR i o S

ASSEMBLING THE CABINET

Ficure 4: This picture shows how the wooden

strips that form the cabinet are fastened to

the frames zwith machine screws. They can

be attached i a few minutes with no other
tools than a screw-driver,

spacing of the holes drilled in the panel for
mounting them.

How to Construct the Amplifier

After procuring all the instruments and ma-
terials for building the amplifier the amateur
should set about preparing the panel (shown
in Figures 2, 3, 5, 6, 7 and 10)

First of all the panel should be cut to the
correct size, 7 x 12 inches.

Then the edges should be squared up
smoothly with a file. The centers for bhoring
the holes (which are necessary for mounting
the instruments) should be laid out on the
panel as shown in Figure 5.

The holes outlined here with a double circle
should be countersunk so that the flat-head ma-
chine screws used for fastening the instru-
ments will be flush with the panel. All the rest
of the holes 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
measuring the size of the screws and shafts
of instruments 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 per-
manent finish will be the result. Or the panel
may be left with its original shiny-black finish,
if care is exercised so that it is not scratched
during drilling.

Next, the two rheostats, C and D, should
be fastened to the panel Q, in their respective
places by two screws each as shown in Fig-
ures 2, 3, 6, 7 and 10, and the small knobs and
shafts affixed.

Then the coupling resistor A, should be
mounted on the panel with the leak B, mounted
below it. These two instruments are clearly
shown in Figures 2, 3 and 10; they are mounted
by unscrewing the shaft and knob, which is
then inserted through the panel and then the
rest of the instrument is screwed to the panel
by two screws.

Now fasten the two jacks, L at the left
(looking from the front) and M at the right-
hand side. (See Figure 10.)

This completes the work on the panel itself.

The next job is to mount the panel on the
two frames R. This is easily done with four
machine screws inserted through the panel into
thethreaded holes provided in the frames, When
this is done, attach the panel and the frames
to the base in the same manner, with machine
screws inserted up through the base into the
four drilled and tapped holes that will be
found in the bottom edge of the frames. The
holes drilled in the base should be counter-
sunk and a brass washer placed underneath
the screw-hecad, This eliminates the possibil-
ity of the screws marring the surface of the
table it is set upon. The brass washers pre-
vent the wood from breaking out where it is
weakened by countersinking.
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THE DRILLING PLAN FOR THE PANEL
FiGure 5: This drawing shows where to drill the holes for mounting the instru-
ments. The correct spacings are given for the holes. The holes outlined with a

double circle should be countersunk so that the heads of the screws will be flush
with the surface of the panel.

Now mount the rest of the parts on the
wooden base S itself. Refer to Figure 3 for
this and mount the icvr tube sockets E, F,
G and H with brass wood screws. Then fas-
ten down the transformer I, with two wood
screws, and the transformers J and K, with
three wood screws between them. The two
adjacent feet of these transformers are held
with a single screw.

The fixed condensers N, O and P are not
fastened mechanically but are supported by the
wiring and may be left until that work is be-
in% domne.

Next, cut the connection block U out of
composition panel according to the size given
in Figure 9. This should be drilled for the
ten binding posts and for the two screws that
are used to fasten it to the back edges of
the two frames R.

After the block is completed, attach the ten
binding posts and cut off the screws of the
three left-hand posts close to the inside sur-
face of the panel, looking from the rear.

This wilt prevent shorting of the wires that
are attached to the inside end of the posts,
against the metal frame of the transformer J.

After the block U has been attached to the
irames, you are ready to start the wiring.

How to Wire the Amplifier

In the design of this amplifier, care has
been taken that there should be little or no
interaction between stages, as this would cause

an objectionable whistle, However, the builder
of this amplifher may be sure that if the speci-
fied parts are used and put together as tpecified,
the results will be as specified.

In wiring the set a type of bus-wire already
covered with insulation was used and this
saved a lot of labor. Just cut the wire to
the correct length, bend it into shape, and
scrape the ends and solder in place.

Carefully study out from the diagram tn
Figure 1, just what way would be the shortest
way to run each wire, and do the least acces-
sible wiring first.

Wire up the filament circuits first including
the two rheostats, and the proper binding posts
as shown by the numbers, 3 and 4 in Figure 1,
and -including the connections to one side of
the grid-leak B, the positive “C” battery ter-
minal No. 8 and the negative “B” battery
post No. 5. Also finish the connections to the
filament terminals on the sockets.

Next, connect up the input terminals P and
B4 of the transformer I to the binding posts
Nos. 1 and 2. Then finish the secondary cir-
cuit of this transformer including the con-
denser, N, the grid connection to the first tube
socket E and the connection to the negative
“A” binding post No. 3

Now wire up the plate eircuit of the first
tube including the plate terminal of the first
tube socket E, the resistor A, the condenser O,

the remaining terminal of the grid-leak B, and

the grid terminal of the second tube socket F.
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VIEW OF THE AMPLIFIER, AS SEEN FROM THE LEFT

Figure 6: This picture shows how to mount the tube sockets and the transformer
and gives a better idea of the way the frames are attached to both the wooden base
and the panel.

Then connect up the plate circuit of the
second tube including the jack L, the plate
terminal of the second tube socket F, the con-
nections to the primary terminals of the trans-
former J and the connection to the- binding
posts Nos, 6 and 9

Wire up the grid circuits of the two last
tubes, including the grid terminals of tube
sockets G and %—I and the secondary terminals
g:f tl;e transformer J, and the binding post

o. 7.

Next, connect the jack M to the output ter-
minals of the transformer K and the con-
denser P. This is rather a difhcult job, as
there is not much room to work. Be sure that
the wires do not short-circuit between the jack
and the terminals of the transformer.

The last job in wiring is to connect up the
plate circuits of the last two tubes. This work
will include the plate terminals of the two
tube sockets G and H, the primary terminals
of the transformer K and the connection to
the binding post No. 10.

When this is finished the wiring job is com-
pletc. ’

How to Set Up the Amplifier

Place the amplifier on the table, after the
sides, back and lid have been screwed on,
alongside of the single-tube set (or other type
of set) and connect up the receiving unit as
usual, with a six-volt “A” battery and a
2214-volt “B” battery.

To add the amplifier to any single-tube re-
ceiver, connect two wires from the posts Nos.
1 and 2 on the amplifier, in place of the tele-
phones that are ordinarily used on the receiving
set. This places the primary of the trans-
former I in series with the plate circuit of the

* detector.

There should be no other audio-frequency
amplification used except what is contamned in
the amplifier itself.

Next, run two leads from the “A” battery
used on the detector, to the posts Nos. 3 and
4 on the amplifier. Be sure that you get the
correct polarity. (See Figure 1.)

Now obtain three 45-volt sections of “B”
battery, and connect two of them in series,
90 volts, between the posts Nos. 5 and 6. The
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VIEW OF THE AMPLIFIER, AS SEEN FROM THE RIGHT

FIGURE 7: Here we see the tiwo push-and-pull transformers, one of the rheostats,
the mica fixed condensers and the cdge of the binding-post connection block which
15 screwed to the frames.

positive terminal should be connected to post
No. 6. (See Figure 1))

Next, connect two Eveready “C” batteries,
of 414 volts each, in secries, giving 9 volts,
hctween the posts Nos. 7 and g Post No. §
1s positive.

The last connection will be the third section
of “B” battery, 45 volts, between the posts
Nos. 9 and 10, with the positive connected to
post No. 10.

The amplifier is now ready for use.

Operating Data

Tune in a signal on the detector, and then
turn up the knobs of the grid-leak B and the
resistor A on the amplifier with a clockwise
motion until they are practically all in. Then
insert the loudspeaker plug into the jack M.

Turn up both rheostats about four-fifths of
the way—and you should immediately hear the
sigrals issuing from the loudspeaker.

Then adjust the rheostats to best signal
strength.

Next, adjust the resistor A to best position
for loudest signals; this is done by rotating

counter-clockwise. Ii rotated too far, the
signals will disappear.

Finally, adjust the grid-leak B for both loud-
ness and clarity. The best way to get the
most out of the amplifier would be to place a
D.C. milliammeter with a scale reading from
0 to 20 milliamperes in series with the negative
lead from the “B” battery; the lead running
to post No. S.

For best results the normal plate current
wili be found to be around 8 to 10 milli-
amperes. This condition may be arrived at, as
stated before. by experimenting with the ad-
justinent of the grid-leak, the resistor and the
tube filament currents.

The tubes used by the author were
C-301-a tubes and UV-201-a tubes. In
turning up the filaments they should not
be increased beyond the point where no
additional signal strength is gained by
doing so. If this precaution is observed
it will add to the life of the filaments.
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THE DIMENSIONS FOR THE WOODEN PANELS THAT FORM THE CABINET
FIGUre 8: At the top (left) is shown the three pieces which form the hinged lid
for the top of the cabinet. At the top (right) is the wooden panel for the back.
At the bottom (left) is the drawing of the piece used for each side, and at the
right is the base. This drawing may be turned over to a cabinet maker if desired.

0 50 5 0 0 50 e e s o
i i
B [T rta— ot ) e et ) [ e [l [ e [t /'—»-—75-'% -
- 1

- THE DIMENSIONS FOR THE CONNECTING BLOCK

FiGure 9: This block is made of panel material and is drilled (as shown above)
for the ten binding posts and also for the two screws, one ot each end, which are
used to attach it to the amplifier frames.
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From a photograph made for POPULAR RaDIO

INSTALLING THE AMPLIFIER IN ADDITION TO A SINGLE-TUBE,
FOUR-CIRCUIT SET

FiGure 10: The amplifier uses four tubes of the thoriated filament type, and the

total drain on the storage battery is only onc ampere.

The “C” batteries used on

the last two tubes keep the plate currvent small and improve the quality of the
recetved signals.

Be sure that when the amplifier is
connected to a single-tube regenerative
receiver, the amount of regeneration is
not increased to too great a point, for
if this is done the signals will be sub-
jected to distortion in the detector cir-
cuit, as mentioned previously in this
article. All the amplifier could do in
this case would be to amplify the dis-
torted signals thus supplied to it and the

result would be anything but pleasant
to listen to.

It is a requisite, then, that a good de-
tector and tuner be used with the am-
plifier in order to get the results that
can be obtained.

Be sure, in getting a loudspeaker for
use with this device, that one with a
large volume capacity is obtained ; other-
wise it will vibrate or rattle,

How to Build a Receiver that Works on
an Indoor Antenna

Don’t worry even if your landlord won’t let you put up an antenna! In
the next issue of PoPULAR Rap10o will appear another of these constructional

articles telling how to build a set that operates on an indoor aerial.

This

set has been carefully tested in the laboratory for several weeks and will
prove a boon to those who are so situated that they cannot put up an outdoor
antenna, and who cannot afford a multi-tube recerver.
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From a photograph made for PoPuLArR RADID

HOW PLAYS ARE BROADCAST DIRECT FROM THE STAGE
Microphones are installed among the footlights and the performance is transmitted

by wire to the broadcasting station,

The above picture was made at the Century

Theatre in New York.

Will Radio Create a New Form
of Dramatic Writing?

“The broadcasting of dramatic compositions that are
written to be acted cannot be given a proper perform-

n

ance by a reading alone,

is the opinion of the present-

day dramatists, whose spokCSman 18 hlmsclf a famous
‘dramatist— -

EDWARD CHILDS CARPENTER

EADERS of the newspapers were
recently surprised to read in glar-
ing headlines the statement:

DraMaTIisSTS OPPOSE RaADIO

The “story” that followed explained
that the Board of Directors of the

American Dramatists and the. directors
of the Playwrights’ Association (whose
membership embraces nearly all the
active and successful dramatists in
the country), had recently met and had
taken definite action to prevent the
broadcasting of ' their plays—without

486
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the author’s consent.
meeting this statement was made to the
press:

“The majority of the playwrights are op-
posed to the broadcasting under any circum-
stances, and propose to deny the release of
their plays for that purpose, contending that in
the radio they are hurting the value of their
play for use on the stage. We are notifying
all the radio stations and all the dramatic
agents of our decision, at the same time send-
ing them a copy of our resolution.

“The resolution passed by the playwrights
reads as follows:

“At a meeting of the Board of Directors of
the American Dramatists held on February
5th, 1924, it was ResoLvep: That henceforth
the American Dramatists would not permit the
broadcasting of the plays of any member with-
out the written consent of the member to the
broadcastinig station;

“That this resolution is arrived at inasmuch
as the plays of members are fully protected
against unauthorized broadcasting, both under
the copyright law and at common law, and in-
asmuch.as it is a fundamental principle of lit-
erary property that dramatic, literary and ar-
tistic works may not be reproduced in any way
without the consent of the author, either with
or without payment of royalty; '

“That it is essential to the best interests of
the members of the American Dramatists that
their plays be not broadcast without their
written consent, since in the estimation of the
American Dramatists broadcasting is injurious

e

From a photograph made for POpuLAR RaDIO

Following the
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to the production value of a play and tends to
lessen the desires of the public to attend the
regular performances.”

Unusual interest has been aroused by
this action of the playwrights because
it raises, not only the question of what
plays may be broadcast, but also how
they may be broadcast. And it opens
up the pertinent question as to whether
or not radio may not develop an en-
tirely new form of dramatic writing to
fit its special needs. This possibility
was more than hinted at by Mr. Edward
Childs Carpenter, the president of the
American Dramatists, when he told
PoruLArR Rap1o that broadcasting a
play would considerably lessen, if not
wholly destroy, its artistic worth.

“Radio is, after all, but the hearing of the
words of the play,” stated Mr. Carpenter. “A
play is written to be performed. Without ac-
tors any play is bound to lose its effectiveness,
The appeal of any play is plus the action on
the stage, and no play really has been properly
presented, nor has the integrity of the author's
idea been preserved without the complete pres-
entation in a theatre, with production, cos-
tumes, scenery, music, lights and the other ele-

ments that go to cast the atmospheric spell in-
tended by the playwright. Without all these
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“PLAYWRIGHTS ARE OPPOSED TO BROADCASTING PLAYS UNDER
ANY CIRCUMSTANCES”
So states Mr. Edward Childs Carpenter, representing the American Dramatists.

“Radio is but the hearing of the words of a play; a play is written to be performed.”
Will plays be written to be heard only?
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“BEHIND THE SCENES” AT A BROADCASTING STATION
The broadcasting of plays and other theatrical entertainment is usually done from

the studio—as shown above.

This picture shows station WHN, atop the State

Theatre in New York, while Will Morrissey, the comedian, is broadcasting a part
of his act.

appurtenances no play can be said to be com-
plete. Hence the mere hearing of the words
of a play is a great injustice to both the author
and his handiwork.”

This point has already been antici-
pated by the radio experts as well as by
some of the enterprising playwrights
themselves, and several plays have al-
ready been broadcast that were written
and presented with- this specific form of
presentation in view. It is not at all
improbable that radio will evolve a tech-
nique all of its own in the matter of
" dramatic productions.

But there is another phase of the sub-
ject that is of no less interest to the
professional dramatist; will the broad-
casting of his play increase or decreasc
its commercial value to him? And this
is the problem that directly touches the
dramatist’s pocket. On this point also
Mr. Carpenter speaks for the dramatists..

-

“It is quite obvious,” he states, “that
a play, once broadcast word for word
and scene for scene, would be so famil-
jar to playgoers throughout the country
as to quite destroy its value as an enter-
tainment should a manager later decide
to send it out on the road or to granf
its release for presentation by stock com-
panies. Obviously the surprise element
in plays forms one of the attractions to
playgoers. Very few persons would care
to go to see a play whose every word
and scene they had heard over the
radio.”

Here Mr. Carpenter hits upon a vital
point. The dramatist, properly enough,
wants broadcasting to increase the value
of his play to him. Among the plays
along Broadway today there are several
whose value might possibly be jeopar-
dized by the mere reading of their lines.
As an example, there is the play of the
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Dramatists’ Theatre, Inc., “The Goose

Hangs High,” the worth of which lies’

to a great extent in the atmosphere

489

the attitude of your organization toward
the broadcasting of plays direct from
the - theatre during an actual perform-

created. It is doubtful whether the hear----ance; that'is, broadcasting by what is

ing of the lines of this play would give
" any conception of the play’s atmosphere
of a middle western home. A. direct-
from-the-stage broadcast might be un-
intelligible to the radio audience.  There
are at least a dozen plays in "New
York whose worth would -be- similarly
underestimated by a radio presentation.
Perhaps for this very reason the drama-
tist feels that he should be compensated
for a broadcast presentation.

“The majority of our members,” con-
tinued Mr, Carpenter, “are opposed to
the broadcasting of their plays under
any circumstances, but in cases where
they may wish to release their plays, a
fee will be charged on the same basis
as that which obtains when a play is
released for stage presentation, either as
a road attraction or for presentation by
a stock company. The amount of this
fee would be a matter to be settled be-
tween the radio broadcasting station
and the author or his representative,
and the amount involved naturally would
revert to the playwright as in all other
cases where a play is released on a
royalty basis.”

“What,” inquired PopuLar Rapio, “is

{technicaﬁy ‘known as the ‘pick-up’ sys-

~tem?”’

+ “I can see no difference whatever be-
tween tl_1is!mf:thod and the reading of
the text from a .radio station,” replied

" Mr. Carpenter, “except to say that it
- would~ be “more life-like, more nearly

like actually sitting and enjoying the
performance.  Therefore, since this
method would rob the performance of
all elements of newness when it is
viewed later in the theatre by those who
‘saw’ it by radio, it is even a more
harmful manner of broadcasting than
the usual one, and we are utterly op-
posed to it.”

But Mr. Carpenter sees no harm in
a review of a play being sent forth by
radio, anv more than he sees harm in

" the reviews of dramatic critics as pub-
lished in the newspapers and magazines.
But even in this case, he does not be-
lieve the complete story of a play should
be given, for the reason that two of
the greatest elements in the theatre are
atmosphere and illusion and once a play
is robbed of these, its value as enter-
tainment and its artistic worth are
greatly impaired.

Photonews

Miss Almeda Fowler—uwho is reported to be “the only woman radio operator afloat”—

taking a lesson from Chief Wircless Officer C. S. Rosenthal of the GEORGE
< WASHINGTON,
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Ficure 1:

This diagram shows the electrical circuits for the common transmitter

and receiver used tn this audio-frequency system of wunderground telegraphy.

Underground Radio Telegraph

—THAT EXPERIMENTERS CAN REALLY USE

Four or five radio enthusiasts who live in the same
neighborhood can easily install the unique under-
ground telegraph system that is described in this

article.

Interference will not bother them—nor will

they create interference for others.

By S. R. WINTERS

DUPLEX radio-telegraph set, de-
A signed for communication over
considerable distances and which is im-
mune to both static and interference, has
been developed by the Signal Corps of
the United States Army according to
what is called the T.P.S. or soil-tele-
graph system. In this apparatus the
earth is used as a medium for the trans-
mission of the radio waves.

This outfit, capable of hoth transmit-
ting and receiving messages, consists of
an adjustable-frequency power-buzzer, a
Morse telegraph key and a two-stage

audio-frequency vacuum-tube amplifier.
A 10-volt storage battery is employed
to operate the power-buzzer and to light
the filaments of the vacuum tubes.
The ordinary radio-telegraph receiv-
ing apparatus, when similarly connected
to the ground, serves to intercept the
communications thus conducted through
Mother Earth. ‘The pulsating currents
impressed on the soil at the transmit-
ting station are hroken up into the
dots and dashes of the code by means
of an ordinary telegraph key. Identical
ground connections and the same 10-volt
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storage battery are employed for both
sending and receiving messages through
the earth. This twofold purpose is ac-
complished by the use of a switch
mounted on the panel.

The power-buzzer is of a double-coll
type with a closed magnetic circuit. A
condenser is connected across the vi-
brator contact points to minimize spark-
ing and to improve the tone of the
buzzer. The screw on top of the buzzer
is adjusted until a healthy, clear note is
obtained ; it is then locked by a set screw.
The two-stage audio-frequency amplifier
employs two vacuum tubes and two iron-
core amplifying transformers; it is pro-
vided with jacks and binding posts to
connect with the telephone receivers in
the plate-circuit of the tubes. The fila-
ments of the latter are placed in series
with the 10-volt storage battery. The
three fixed resistances have an aggre-
gate value of 3.9 ohms; a 6 ohm vari-

491

able resistance i1 series with the filament
circuit is used for adjustment.

A selector switch permits communi-
cation between a central station and any
outlying stations, as illustrated in Fig-
ure 2.

In the Signal Corps’ portable outfits
twelve ground rods are supplied with
each radio-telegraph set, six being used
at each end of the wire marking the
base line of the stations. At least four
rods should penetrate the earth in a
straight line at each end of the base, the
distance apart being not less than two
feet.

When a communication is to be trans-
mitted the selector switch is rotated to
the position indicated for transmission,
the telegraph key is put into operating
position, and the buzzer adjusted to a
distinct note of the desired frequency.
Dots and dashes impressed on the earth
in this method spread themselves in all
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Ficure 2:
conumunication from a central sitation in

How the grounds and the sclector swilch are arranged to permit
various directions.

The combination of

grounds used determines the direction of transmission and reception,
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Ficure 3: This disgram illustratcs the arrangements for communication between
the central station, in the lower left-hand corner of the diagram, and two outlying
stations, one gbove and one to the right.

directions for interception by sensitive
receiving devices,

These receiving devices are similarly
grounded.

Urge the Passage of the White Radio Bill!

TuE bill introduced by Congressman W, H, White, known
as the “Radio Bill,” is now pending in the House of Representa-
tives. Its most important features provide for widening the
regulatory powers of the Department of Commerce over broad-
casting and over other forms of land radio. Many disquieting
features of the present radio situation—for example, the prev-
alence of regemerative interferemce or the threat of a monopoly
n broadcasting—uwill be much less dangerous if the Department
of Commerce is given more definite powers. For this reason,
particularly, Mr. White's bill deserves the support of the radio
public.

Write your Congressman today and tell him so!

&
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ConpucTep BY Davip Lay

ITEMS of general interest that vou ought to know;.bits of useful information that
every radio fan ought to have.

School Education by Radio

THE first public school system to make radio
an official part of its efforts toward general
education is that of New York City. The
Board of Education, which controls ali of the
city’s schools, has appointed an official radio
committee, a transmitting microphone has been
installed in the offices of the Superintendent
of. Schools and a regular program of educa-
tional material will be broadcast from W]Z.

* * %

How to Kocate Troublesome
Re-radiation

Tue engineers of the London broadcasting
station keep a map of the city, into which they
stick pins of different colors to indicate the lo-
cations of trouble reports from listeners. A
black pin indicates reported interference by
code, a green pin marks a report of annoy-
ance by amateur transmission and a white pin
shows a claim of trouble due to re-radiation
from the oscillating receiver of another list-
ener. When the white pins begin to be thick in
some one part of the map the engineers go out
on a hunt for the offending listener.

*x * *

Delicate Thermometer is Dis-

turbed by Radio Effects

IN recent experiments at the Mount Wilson
Observatory, reported in Popular Astronomy,
Dr. Abbott of the Smithsonian Institution made
use of a photoelectric device for measuring the
temperature of distant stars, one part of this
device being an electric thermometer so deli-
cate that it could record a temperature change
of 1/100,000,000 of a degree. So sensitive was
this apparatus to minute electrical impulses
that disturbances originating from electric ma-
chinery in Pasadena, nine miles away, became a
serious trouble. It is believed that these dis-
turbances were conducted up the mountain
along the power wires, just as the radio im-
pulses of carrier-current telegraphy are con-
ducted.

———

To Study Air Conditions by Ex-
perimental Explosions

Tue fact that the transmission of sound
through the air has some analogies to the trans-
mission of radio waves has been noted several
times in PoruLar Rapio. The sound waves
going outward from great explosions display,
for example, phenomena of “fading” of “dead
spots” and others resembling in many ways the
phenomena of radio. These sound effects are
now to be studied more exactly by scientists
attached to the French Government. In May
of this year ten-ton quantities of high explo-
sives are to be set off. The exact minute of the
explosion will be announced in advance and a
large number of observers will be prepared to
record the loudness and the -exact instants of
arrival of the sound wave in all directions
around the place of explosion.

x & *

Mountain Static Makes More
Trouble

Tuae U. S. Forest Service has had to close
its radio station on Medicine Bow Peak, Wyo-
ming. It had been planned to use this station
for broadcasting reports of forest fires but the
static proved so troublesome that the station
was of little value. Someone ought to find out
why it is that static and mountains go together

so often.
* %

The Oldest Kind of “Wireless”
Goes OQuver the Radio

Station WHAZ broadcast recently the
sounds of the drums, tom-toms and other in-
struments used by the Iroquois Indians in their
methods of sending signals over long distances
long before the discovery of America by
Columbus. WHAZ is in Troy, New York,
formerly the heart of the country ruled by the
Iroquois Nation. Doubtless many Indian
messages were broadcast over this same terri-
tory centuries ago but none went so far or
so fast as this latest one.
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the Round-the-world
Air Flight

TuE call letters WYZ have been assigned to
the radio installation for the round-the-world
airplane expedition to be attempted this sum-
mer by U. S. Army fliers. Radio will be
used only on the last leg of the flight, from
England to the United States. The neccessary
weight of the radio equipment persuaded the
officers in charge not to attempt to use it on the
trip across the Pacific or along the southern
coast of Asia.

Radio on

* * *

Germans Claim Interference with
Their National Anthem

GeErMAN newspapers are protesting that
whenever “Deutschiand iber Alles” is broad-
¢ast from Berlin the -cther becomes filled im-
mediately with tremendous interference on the
same wavelength “coming from the general
direction of the Eiffel Tower.” Who can it

be?
* * *

British Broadcasting Received in
India

“THe thrill that comes once in a lifetime”
must have visited the listener in Calcutta, India,
who recently received by accident a part of a
program broadcast in England. Radio telegraphy
between England and India has been in regu-
lar operation for some time but this is the

‘ton and Providence.

first instance of telephony between the two

countries.
* * *

Fading Tests to be Made in
France

Tests of the fading of radio signals, along
the same lines tried 'in the United States by
the American Radio Relay League and the
U. S. Bureau of Standards, are to be carried
out this year in France. French amateurs are
asked to make careful records of signal
strength from moment to moment for both the
French stations and the British broadcasting
stations. The tests arc being organized by the
Contité Frangais de Radio-télégraphie Scientif-

1que.
* % %

A Telephone Lineman Saves an
Historic Broadcast Service

O~ the afternoon when the memorial services
for President Wilson were to be broadcast
from WCAP, WEAF and WJAR, it is re-
ported that Mr. C. H. Williams, a telephone
lineman of Providence, Rhode Island,: ioticed
that a tree, damaged by the storm, was about
to fall across the telephone line over which the
services were to be relayed between Washing-
Quickly throwing a.loop
of rope over the threatening tree, Mr. Williams
wrapped the rope around another tree and hung
on. There he stayed for two hours, until the
services were safely over, Then he let go. The
tree promptly fell and took the wire with it.

1nternational

BROADCASTING THE LAST SESSION OF THE SOVIET CONGRESS
On the table directly under thé draped picture of Lenine may be seen the microphone
by means of which the proceedings of this meeting in the Congress Chamber of
Moscow were transmitted—in much tiie same wav as other political proceedings

are now being broadcast.

S
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THE NAVY'S NEW VOICE FROM THE AIR
This new transmitter and receiver for airplane use has been designed by the Belle-

vne Research Laboratory of the United States Nawvy.

Tie wind-driven dynamo

at the left supplies the current. The set itself is completely air-tight and water-tight.

Attending Technical Conventions
by Radio

OxEg of the things that every engineer tries
to do, if he possibly can, is to attend the an-
 nual ‘conventions of the national engineering
societies to which he belongs. But it is not al-
ways possible to go. Can one stay at home and
attend too? It seems possible that this may
happen through radio. The American Insti-
tute of Electrical Engineers has opened the
way- for broadcasting a part of its recent
meeting at Philadelphia. Before long we may
see the entire convention of this and other
technical societies sent out, by relay, from a
half dozen stations, so that engineers who can-
not leave their business will be ahle, neverthe-
less, to listen to the papers and addresses that
they most desire to hear.

* * *

Sunday Radio Listening Illegal
in New Jersey

AN ancient law, passed in 1798, has been re-
vived in New Jersev by advocates of “Blue”
Sundays. Although the resurrection of this
antique statute was intended primarily to close
up the Sunday movies, it appears that the law
makes illegal the operation of a phonograph or
even of a radio receiver on the Sabbath. The
penalty for violation is a fine of one dollar.

New Instrument Uses Principle
of Carbon Grid-leak

Tie Bureau of Standards has rerfected a
new instrument for indicating pushes and pulls
in the beams of a structure of any kind, for
example, in the metal trusses of a rigid air-
ship like the Shenandoah. A little tube filled
with carbon disks is inserted in the truss. The
pressure or tension on this device changes the
electric resistance of the pile of disks and this
difference in resistance can be read off on a
meter located anywhere; for example, in the

control cabin of the airshir.
*x * *x

The First Endowment of
Broadcasting

A step which may have far reaching im-
portance on the future of radio was taken re-
cently in New VYork when an organization
called the “Radio Music Fund Committee” was
formed by Mr. Clarence H. Mackay, Mr. Felix
M. Warburg, Mr. Frederick A. Juillard and
Mr. A, D. Wilt, Jr. All these gentlemen are
wealthy patrons of music and of the other
arts. They propose to provide, themselves and
by public subscription, a fund which will be
available to pay artists and to defray the other
expenses of broadcasting music of the highest
type from New York.
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Radio in Architectural Plans

RaAbpio equipment is becoming so necessary a
part of the modern dwelling house that many
architects in the castern cities are now provia-
ing for the antenna, ground, wire conduits and
the like when the house 1s built.
cases receivers, loudspeakers and audio-fre-
quency distributing systems have been actually

built into the walls.
£ % *

The Largest Dance in the World

OxE of the New York orchestras that sends
out dance orders to its listeners recently re-
ceived requests from more than 1,250 separate
dance parties on a single night. At an average

of ten persons at each party, which is probably.

below the truth, this would mean that over
12,000 persons were dancing to this orchestra’s
measure. And this lcaves out of account the
probable thousands of anonymous dancers who

did not apply for orders at all.
* * *

Static in the Mexican Mountains

IT is announced that communication between
the new pgovernment station at the Panama
Canal, operating as NBA, and stations on the
California coast of the United States is almost
impossible because of a “dead spot” that inter-
venes. A glance at the map shows that this
dead spot occupies, in all probability, the loca-

- - =~

Gilliamms Service

In numerous .
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tion of those northern mountains of Mexico
whose role in the creation of static has been

.under discussion recently in PoruLak Rabpio.
[here must be sometiiing unusual about those

hills; maybe the ghosts of the Spanish con-
quistadors who died there are still in pos-

S€55101.
* X *

New Chemical Element May
Find Its First Use in Radio

A FEw months ago a new chemical element,
Hafniwm, was discovered by Doctors Coster
and Hevesey at the University of Copenhagen.
Now it is suggested (in Beama, London) that
this latest addition to the chemical family has
properties that are likely to make- it valuable

for some of the parts of vacuum tubes.

X % %
Radio Restores the Lost
English H’'s
A story from London is to the effect that
listening to radio broadcasting has distinctly
improved the spoken Englsh of the youngsters
in the city’s East End. The “uncles” who do

the announcing and tell the stories have the
most impeccable Oxford accents. The result

is that the listeners imitate them and the miss-

ing “h,” so long a characteristic of the Cock-
ney speech, seems to be coming back.

RADIO AMONG THE HEAD-HUNTERS
On his expedition among the savages of the Amazon country in South America,
Dr. Alexander Rice kept in constant touch with cwilization by means of his radio
set. A new cxpedition now planned to the same region will have still more complete
radio equipment.
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A BLIND BUILDER OF RADIO SETS
This picture shows Joseph Alonzo of New York, who for the past ten months has
been sightless but who, despite this handicap, has built some of the receivers described
in PoruLaR Rap10. He uses sticks of warious lengths for his measurements.

Should Persona-l Licenses be Re-
quired for Radio Operators?

One of the subjects now under active dis-
custion at Washington is whether the present
requirement of personal licenses for, operators
of commercial and amateur stations shall be
dropped or shall be continued. Advocates of
dropping this feature of the present law urge
that a license for the station is sufficient, the
owner being held responsible for its proper
operation by a competent person, just as the
railways are now held responsible for the com-
petence of their locomotive engineers. The
point will doubtless come up for discussion in
Congress in connection with the new radio bill
proposed by Congressman W. H. White. Radio
fans who have strong opinions on the matter
may write their angrfssmfn about it.

Radio Reaches the Sleeping Brain

TuE discovery that code can he learned by
listening while asleep was described by Mr.
Kenneth Swezey in PoruLar Rapro for De-
cember, 1923, An additional fact comes from
the Great Lakes Train'ng Station of the U. S.
Navy. A radio instructor was sending code to
a number of sleeping sailors as a part of the
use of the new sleep-listening method. As he
finished he sent, also in code. this sentence:
“Get up, it's five-fifty-five.” To his astonish-
ment, all the pupils promptly awoke. It is

evident that the sense of the message, as well
as its code signals, reached the unconsc’ous
minds of the sleeping men.

£ @ &

A Remarkable Radio Relay Ex-

pertment

THE most ambitious experiment in radio re-
laying. ever attempted was carried. out suca
cessfully on the evening of February 8, 1924,
when a speech by General John J. Carty of
the American Telegraph and Telephone Com-
pany was broadcast simultaneously from seven
stations, including two in California and one in
Cuba. The speech was delivered in the Con-
gress Hotel in Chicago. Land telephone lines
aggregating more than 5,000 miles carried the
general’s words to the six American stations
and the Cuban teclephone cable took them to
Havana. It is estimated that more than 100.-
000,000 people could have heard this speech
with receiving sets costing less than twenty
dollars each.

Still Another Name for Radio
Listeners

CLose on the heels of “cohearers” the British
fans have another suggestion of something to
call the radio public. The new one is “com-
radios” and it is due to the staff of the Cardiff
station of the British Broadcasting Company.
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ConpucTtep BY LAUrReNc: M. COCKADAY

A Simplified Reflex Circuit

Question: Please give me a simple
reflex circuit for using one tube and

a crystal with tuned-radio-frequency
amplification. Josern P. Byron
Axswer: The circuit is drawn in Figure 1.

The circuit shown includes a single stage of
tuned-radio-frequency amplification with a
crystal detector and a single stage of audio-
frequency amplification. The plate circuit is
directly coupled to the detector circuit by
means of a tuned impedance. All the tuning is
accomplished by means of two variable con-
densers.

You will need the following instruments and
parts:

L1 and L2—honeycomb or duolateral coils,

size L-75

VCl—variable condenser, .001 mfd.

VC2-—variable condenser, .0005 mid.

Cl-——mica fixed coudenser, .0005 mifd.

C2—mica fixed condenser, .0005 mfd.

C3—mica fixed condenser, .00025 mid.

R—filament rheostat, 20 ochms

AFT — audio—frequenc;,r amplifving
former

DET—crystal detector

TEL—telephones

An amplifier tube should be used.

Choose a Loud Speaker Suitable
to Your Set

QuestioN: What is the best loud-
speaker to use for volume and clarity and
which is usable on any set?

ARTHUR GRANT

ANswer: We advise you to go to a relia-
ble retail store and have them demonstrate the
various types of loudspeaker, so that you can
purchase the one that suits you best. If pos-
sible, have them make these demonstrations
on a set like the one you are using. In this
way you will be sure of satisfaction,

trans-

7 Figure 1: A single-tube reflex circuit with a crystal delector, which employs
s | a single stage of funed-radio-frequency ampl:ﬁcatwn
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An Efficient CW Telegraph

Transmitter

QurstioNn: Will you please give me
the circuit used by British 2KF in his
station that has been heard in America.
All T need 1s the circuit itself as I can
figure out the proper constants for the
apparatus myseclf.

A E. T

Answir: The circuit used is shown in Fig-
ure 2. The coils can be made in the follow-
ing manner: Coil L2 can be made of 50 turns
of No. 14 bare stranded wire on a 6-inch tube,
with the wires spaced far enough apart so that
clips can be used for getting the correct induct-
ance in the circuit. Coil L3 may be wound of
40 turns of the same wire on a 3-inch tube in-
serted inside the coil L2, Coil L1 can he
wound directly over the coil 1.2 with heavily
insulated wire, with taps spaced about every
two turns: Coil L4 is simply a loading coil for
the counterpoise circuit and should be variable
to include the proper amount of inductance to
tune it to the same frequency as the rest of the
antenna circuit,

The other parts you will need are:

A—hot-wire ammeter. with proper

reading for the tube used

MA—D.C. milliammeter, with proper scale

reading

scale

&

Facuum-tube transmitting circuit used by British 2KF.

VCl—variable transmitting condenser (with
wide spacing), .0005 mfd.
R—filament rheostat, to suit tube
Cl—paper condenser, 2 mfd., capable of
standing plate voltage
C2—paper condenser, 2 mid,
standing plate voltage
L5—radio-frequency choke coil
G-—motor generator
GL—grid-leak, to suit tube used
GC-—mica fixed condenser, .0)05 mfd.
Notice 1hat both a regular ground and a
tuned counterpoise are used.

capable of

Proper-fzesistance to Use in a
Resistance-coupled, Audio-
frequency Amplifier

QuesTioN: Will you please give me
the value of the coupling resistance that
can be used for a resistance-coupling
audio-frequency ampiifier? Also what
value of resistance should be used for
the grid-leaks and what capacity for the
erid condensers?

LawreExcE J. FEENY

ANsWER: The coupling resistance should be
approximately 100,000 ohms. The grid-leak
should be variable, one that can be controlled
down to a fairly low resistance. The grid
condensers should be .005 mfd. (for the first

stage) .015 mfd. (for the sccond stage) and
1 mfd. (for the third stage). ]
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A New Method for Preventing
Feed-back in a Radio-
frequency Amplifier

QuesTioN: Is there any other method
for preventing oscillation in a radio-fre-
quency set, other than the use of the
potentiometer or the neutrodyne sys-
tem? I am an experimenter and find a
great deal of pleasure in trying out
new ideas. I have a group of friends
who are doing the same thing and we
have quite a time in trying to outdo
each other in a competitive way. Some
of them are neutrodyne fiends, some of
them are trying to get the super-heter-
odyne to work and some are boosters
for the four-circuit.

So, if you can give me any dope on
anything new I would be much obliged
and possibly could beat them to it.

S. F.

ANSWER: We have drawn for vou, in Figure
3, the circuit diagram of a receiver empioy-
ing two stages of radio-frequency amplifica-
tion, detector and two stages of audio-fre-
quency amplification. The method for n.u-
tralizing feed-back in this receiver is known as
the Farrand pliodyne system.

The feed-back is eliminated partly or wholly
by employing a non-inductive high resistance
in series with a small condenser connected
across between the grid and the plate of the
tubes.

The parts you will need are the following:

Ll and L2—ordinary variocoupler (primary

and secondary windings) )

VCI1, V(C2, and VC3—variable condensers,

200025 mid.
Cl—mica fixed condenser, .0005 mfd.

C2 and C3—small mica fixed condensers,

about .0001 to .002 mfd.

GC—mica fixed condenser, .00025 mfd.

GL—variable grid-leak

Rl, R2, R4 and R5—filament rheostats, 20

ohms

R3—filament rheostat, 6 ohms

R6 and R7—Lavite resistances, 25,000 ohms

J1 and J2—double-circuit jacks

J3—single-circuit jack

RFT1 and RFT2—radio-frequency

formers

AFT] and AFTZ—audio-frequency trans-

formers

A soft tube such as the C-300 or the UV-200
is used for the detector (third tube) and all the
others may be either UV-20l-a’s or C-301-a’s.

The radio-frequency transformers may be
made by winding 25 turns of No. 24 DSC wire
on the center of a composition tube, 334 inches
long and 134 inches in diameter, for the pri-
mary coil. The secondary coil consists of 100
turns of the same sized wire wound centrally
on a composition tube, 3% inches long and 2
inches in diameter. The primary s then
slipped inside the secondary coil and fastened.
This insures close coupling between the two
circuits.

The primary windings should be wound in
one direction” and the secondary windings
should be wound in the other direction.

You will have to experiment somewhat in
finding the correct capacity to use for the small
condensers C2 and C3

You may also add as many stages of radio-
frequency amplification as you want to obtain
the sensitivity necessary for your needs.

trans-

Tuning Out Inductive
Interference
QuesTioN: I live near the New York,
New Haven and Hartford Railway and
have just put up a fine receiving set. At
times I can get nearly all the long-dis-
tance broadcasting stations in the eastern
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Ficure 3: The Farrand pliodyne receiver, with a new method for eliminating

feed-back.
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half of the country, but at other times I
am bothered by a continuous crackling
sound, something like static, which com-
pletely drowns out reception even from
the local stations. Is there any remedy
for this?

A neighboring amateur tells me that
he has the same trouble and that it comes
from electric leakage from the high-
tension power lines of the railroad.
Would a loop receiver help in eliminating
this trouble?

Jorn H. WiLLiAMS

ANnswer: This is probably what causes the
trouble you experience. The loop receiver
would help to tune out the interference only if
the interference comes from some particular
direction. This would be done by turning the
loop until minimum*interference was picked
up from this direction. However, all signals
from this direction would, at the same time, be
eliminated. There has been no sataisfactory

solution for this interference up to the present
tirne.

The Super-heterodyne on a Loop

' Antenna

QuestioN: Can the super-heterodyne
receiver, described in the September, No-
vember and December issues of PorUuLAR
Rab10, be modified to work on a loop an-
tenna? If so, I would like to know where
I can obtain information ahout it. I have
the set now and would like to use it this
summer, hut I fear that it would he very
susceptible to static. With the loop, I

would not pick up as much static, would
I?
LAWRENCE MEEHAN

Answer: The super-heterodyne you men-
tion will operate well on a loop antenna and
this use of it will eliminate a lot of static in-
terference in summer work.

An article describing the necessary modifi-
cations of the set will be found in the nea
future in an issue of this magazine. ‘

The Best Detector to Use in the .
Super-heterodyne

QuestioN: Will a soft detector tube
give better results in the super-heterodyne
receiver described in the November and
December issus of PopuLAR Rapio? The
article specifies a UV-201-a tube.

Frank KELSEY

ANswer: We recommend the use of the

tube specified. This will give the same signal

strength and reception will not be accompanied
by the familiar hiss of the gassy tube.

The Whistle in a Single-tube,
Super-regenerative Receiver
QuestioN: Can the whistle be elimi-

nated from a single-tube super-regenera-
tive receiver ?

Howarp BreNT

ANswer: As far as we know, it cannot. It
is not possible to put a filter in the detector
circuit which will filter out the high-frequency
whistle which accompanies reception with this
type of receiver, without also filtering out
some of the important frequencies which are
necessary to reproduce good music and speech.
It might be done if a crystal detector is used
with a single tube in this circuit.
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French Tuned-radio-frequency
Receiver

Question: Can you give me any
particulars regarding the Irench circuit
known as the Abelé circuit? 1 have a
cousin who just arrived back from Paris
and he tells me it 1s great, but he could
not get the data on how to bhuild 1t
Can you get it for me?

Anprew H. BrownT

Answer: The circuit you want is shown in
Figure 4. We have shown a single stage of
radio-frequency amplification, detector and two
stages of audio-frequency awplification, so that
it may be used on a loudspeaker. It is inter-
esting to note that in this circuit, the plates of
the two first tubes are coupled together with
the grid circuit of the second tube through a
radio-frequency auto-transformer. The three
couplings can be varied by mecans of the slid-
ers or taps on the coil L2.

The parts vou will require are the following:

VCl—variabie condenser, .001 mfd.

V(C2—variable condenser, .0005 mifd.

Cl—paper fixed condenser, .5 mid.

C2—mica fixed condenser, .0005 mfd.

GC—mica fixed condenser. .00025 mid.

L1—60 turns of No. 20 DCC wire on a com-

position tube, 3% inches in diameter

L.2—60 turns of No. 24 DCC wire on a com-

position tube, 314 inches in diameter.. This
coil should be tapped every 2 turns

R 1—filament rheostat. 20 ohms

R2—filament rheostat, 6 chms

R3 and R4—filament rheostats, 20 ohms

GL—grid-leak, variable

AFTI1 — audio-frequency amplifying trans-

former

AFT2 — audio-frequency amplifying trans-

former

The tubes used can be three UV-201-a's or
C-301-a’s for the radio and audio-frequency
amplification, and a C-300 or a UV-200 tube
for the detector.

You will have to gain a little experience in
obtaining the correct ratios for the inductance
taps included in the output of the first tube and
included in both the input and output circuit
of the second tube to get the best results from
the circuit. » When you have learned this it
should be found an extremely sensitive circuit,
although rather critical.

Small or Large “B” Batteries

Question: I have a five-tube re-
ceiver. I need 135 volts of “B” battery
to operate it. Should I use small-or large
sized “B” hatteries with it, or doesn't it
matter? The large “B” batteries take up
so much room that I would like to use
the small ones if the efficiency of the set

were not affected.
A. D. CrowLy

Answer: We recommend the use of the
large size of “B” batteries wherever possible.
Especially where there are more than three
tubes used. The larger batteries have a much
longer life than the other ones and there is
less possibility of them running down and
spoiling reception.

The smali “B” batteries should be used only
where portability is absolutely necessary.
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Ficure 4: The Abelé circuit comprising one stage of tuned-radio-frequency ampli-
fication, detector, and two stages of audio-frequency amplification.
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How to Make a Neutrodyne

QuesTioN: - You have never shown
the amateurs how to make a neutrodyne
type of receiver in your magazine. Is
this because you do not think it is an
efficient circuit or is it too complicated
for the ordinary radio fan to build with

any success?
S. F. G

ANswer: It is rather difficult to complete-
Iy neutralize the tube capacity in the regular
neutrodyne on account of the extremely small
value of capacity that is usually used for this
purpose.

However, in Mr. Craig's article, “How to
Build a Simplified Neutrodyne,” in the April,
1924, issue, you will find that he has made
this phase of the adjustment much easier by

neutralizing with a larger capacity in a capac- °

ity bridge. This greatly simplifies the problem.

Grounding the Cores of Amplify-
ing Transformers

Question: I have a two-stage, audio-
frequency amplifier that I made to use
with my single-tube receiver, and which
gives me good loudspeaker volume. The
only trouble I find is that there is a con-
stant high-pitched whistle which is on all
the time I am receiving. I can eliminate
this by turning down the last tube fila-

ment considerably, but then the signals
sound strained and are reduced in vol- .
ume. ; '

While experimenting with the set, I
touched the core of the last transformer
with my bare hand and the whistle van-
ished without affecting the volume of the
set with the tubes turned up to the point
where maximum amplification is obtained.
Immediately I thought of grounding the
metal parts of the transformer. I did
this and the effect was the same. The
whistle was eliminated.

I want to know if this harms the ampli-
fier in any way? Does it damage the
transformer? Will it run down the “B”
batteries? If not, this would be a valu-
able thing for other experimenters to
know, I think.

Howarp Broeck

ANswer: The method you used is stand-
ard practice and will not do any damage to
the instruments. It is usually best to ground
the negative terminal of the “A” battery and
then attach a wire from there to the trans-
former core  (underneath the screw which is
used to fasten the transformer to the base).

This will do what you want and will help in
eliminating body capacity in some of the cir-
cuits where the secondary coil of the tuner is
connected direct to the grid and plate elements
of the detector tube, instead of to the grid and
filament elements.



ConNpUCTED BY RICHARD 1.ORD

A limitea number of questions of general scientific interest will be answered each
month itn this department. Readers are invited to send in questions that have puzzied
them—>but the selection of questions for answer cannot be guaranteed nor can ques-

tions outside the radio field be answered by mail.

How much amplification is possible in
the best receivers yet devised?

In theory there is no limit to the amplifica-
tion that can be attained. Practically, how-
ever, very high amplifications are difhcult to
reach without introducing too much distortion.
Many of the modern circuits will reach suc-
cessfully an amplification of from 30,000 to
100,000 times the strength of the incoming
signal. Amplifications of several million have
been obtained experiinentally and some sets,
handled by an expert, will do this in practice.

W hat is “spaghetti” made of ?

It is thin cloth, usually a kind of muslin,
wrapped or woven into the form of a tube
and saturated with insulating varnish.

Can condensers be connected in series
and 1n parallel the same as resistances or
batteries can? ‘

THEY can be so connected but the capacity
of the combined units will not be. the exact
sum or difference of the individual®condensers.
Capacities cannot be added or divided by the
simple rules that apply to battery voltages.

Why is 1t that the cdr_bon in carbon
rheostats changes ils electrical resistance

with the amount of pressure you putl on

it? :

THis is not quite the right way to state what
happens. The carbon is not all in' one solid
piece but is in powder or in flat disks or in
some other kind -of - separate particles. - The

Y

“

 vacuum in any way whatsoever.

electrical contacts between these particles are
not perfect. The more pressure you apply the
better the contact between the particles, They
are merely pressed together more completely.
This decreases the electrical resistance, not of
the carbon itself, but of the mass of particles.

Has a perfect vacuum ever been ob-
tatned tn vacunm tubes?

No. Science has never obtained a perfect
A really per-
fect vacuum is probably unobtainable under
the conditions. that exist on carth. Sce “The
Bottle Filled with .000,000” in PoruLar Rabio

for October, 1922

Why are the iron magnets inside trans-
formers, motors and other electric ma-
chines always made out of thmn sheets of
wron instead of solid castings?

To .I;revent what are called “eddy currents.”

" If the iron is in a solid piece the electromagnetic

-~
)

r

3

iron “in a magnet is itself a tiny magnet.

waveés cthat.pass through it produce a lot of
electric “currents that merely flow around as
eddies inside the iron. itself and this wastes
energy._

Why does dropping a telephone re-
cetver sometimes ruin it, although noth-
1ig 1s hroken?

THE shock when it hits the floor weakens the
magnetism in its magnets. According to present
day, theories of magnetism, the magnetic force
is due to the fact.that every little atom }{)]f

|
these atoms are believed to be turned in
the same: direction so that their .imagnetic-effects

504



L &

FACTS YOU

reinforce one another. The shock of dropping
the magnet turns some of the magnetic atoms
in other directions so that they interfere with
the magnetic force of the unturned atoms.
This weakens the whole magnet.

How can I make tellurium for a
crystal?

You cannot make tellurium. It is a chemicat
element, like copper or silver or carbon.
Crystallized tellurium can be bought from most
dealers in chemical supplies or in rare minerals.
It is extracted commercially as a by-product
of copper refining.

What are the “talking crystals” that 1
read about? Will they repeat radio sig-
nals without telephones?

You are confusing two entirely different
things. The so-called talking crystals are not
detector crystals for radio. They are crystals
of rochelle salt that can act, under proper
circumstances, like a microphone or a telephone.
That is, they can convert sound waves into
electric waves or wice wversa. They have no
present use in radio. There was an article
agout them in PopurLar Rapio for September,
1922.

Is there any kind of ampiifier for
radio-frequency currents instead of the
vacuum tube?

THEORETICALLY there are a number of such
amplifiers, for example, the magnetic amplifiers
which make use of a magnet vibrating in a
combined electric and magnetic field. But all
these devices are very poor substitutes for
a vacuum tube. They have a considerable in-
ertia of the vibrating parts, which means that
they affect the wave forms of the currents or
potentials amplified and produce distortion. The
vacuum tube is the only amplifier that has
proved generally useful in practice.

How can I build a transformer for use
on direct current?

THis cannot be done. The principle of the
transformer applies only to alternating current.
Each time the direction of the current changes
a magnetic wave is produced around the pri-
mary coil and this wave creates the pulse of
current in the secondary coil. If the current
does not change there is no such alternating

HUNT FOR 505

magnetic wave and accordingly no current is
produced in the secondary.

How many clectrons are there in the
atoms of all the metals?

THE number varies for the different metals.
The following table gives the number of
planetary electrons in one atom of each of the
chemical elements, including the metals. These
numbers are for the electrons that revolve
around the nucleus, or atomic sun, as the
planets revolve around the sun of our solar
system. There are additional electrons inside
the nucleus, but these do not affect the ordi-
nary chemical or electrical properties of the
elements, This is explained in the article,
“Bohr’s New Theory of Atoms,” in the April,
1924, issue of PorurLar Rabio.

Nunther of Number of
Planetary Planetary
Elements Electrons Elements Electrons
Hydrogen ........... 1 Silver .vivvevenennnn.. 47
Helium .............. 2 Cadmium ............ 48
Lithium . ........... 3 Indium ,..eciienrnene 49
Beryllium ........... 4 Tin .uevverevennnesers 50
Borom ..oovviieiiienne 5 Antimony ........... 51
Carbon .............. 6 Tellurium ,,......... 52
Nitrogen .........e.. 7 lodine .............. 53
Oxygen ......ov0eeee 8 Xenon .....0iiiieees 54
Fluorine ............. 9 Caesium .eveeivnnnaen 55
Neon .oceeiviinnnnns 10 Barium ............. 56
Sodium ...cc.ieninne 11 Lanthanum .......... 57
Magnesium ......... 12 Cerium ............. 58
Aluminum ........... 13  Praseodymium ....... 59
Silicon ...ieiiiinnnen 14 Neodymium ......... 60
Phosphorus .......... 15 Undiscovered clement. 61
Sulphur ............. 16 Samarium ........... 62
Chlorine «........... 17 Europium ,.......... 63
Argon ...ooviieiiiien 18 Gadolinium ,,,....... 64
Potassium ........... 19 Terbium ............ 65
Calcium ............ 20 Dysprosium .......,... 66
Scandiam ........... 21 Holmium ............ &7
Titanium ... onivees 22 Erbium ........0.00.. 68
Vanadiom ........... 23 Thulium ............ 69
Chromium ,.......... 24 Ytterbium ........... 70
Manganese .......... 25 Lutecium ........... 71
Tron ..covviiineenane 26 Hafnium ............ 72
Cobalt .............. 27 Tantalum ,,,........ 7
Nickel ...y 28 Tungsten .,.......... 74
Copper .............. 29 Undiscovered element. 75
Zine . ciiiee i, 30 Osminm ..vevveniinnn, 76
Gallium +..ovunvern.s 31 Jridium ............. 77
Germaninm .......... 32 Platinum ............ i
ArseniC ......ii.iane 33 Gold ..ovvvviinnnnnn. 79
Selenjom ............ 34 Mercury cooeeei.n.n. 80
Bromine ............. 35 Thallium .......000.. 81
Krypton ....... 000 36 Lead .....00vivnnnnn 82
Rubidium ........... 37 Bismuth ............ 83
Strontium . ...eiieeen 38 Polonium ........... 84
Yetriwm  o..o.0vnnen oo 39 Undiscovered element. 85
Zirconium ........... 40 Niton ......c0000v.r. 86
Columbium .......... 41 Undiscovered element. 87
Molybdenum ......... 42 Radium ............. 88
Undiscowercd element., 43 Actinium ........ ... 89
Ruthenium .......... 44 Thorium ,..eeee.rn.n 90
Rhodium ............ 45 Undiscovered element. 91
Palladium ........... 46 Uranium ...co.vvven, 92

The elements beyond Bismuth are radioactive.

Working Blueprints of the Audio-frequency Amplifier

IN order to accommodaie readers who may desire actual-size
diagrams of this, the amplifier described on pages 476 to 485, a sct
of three blueprints has been prepared, consisting of—

One pancl pattern (actual size);

One instriment layout;

Oune picture diagram of all parts, showing the wiring.
This set of three prints will be forwarded, postage prepaid,

upon receipt of $1.10.
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Another Warning Against
Re-radiation

Don't let your set oscillate while you
are receiving on the broadcasting wave-
lengths. It will not be of any advan-
tage to you and will prevent your neigh-
bors from getting clear reception on
account of your set re-radiating. Don’t
do it!

The Best Wire for Your Antenna

SEVEN-STRAND pure copper wire is
the best material to use for an outdoor
antenna. The size most generally used
is No. 14 B. and S. gauge wire.

Of course, No. 14 bare copper wire
may be used, but the stranded wire will
give a greater surface, which makes it
more efficient at radio frequencies.

Too Much Regeneration

Ir a regenerative receiver has a tend-

ency to oscillate too mwuch, even when
the feed-back control is set as low as
possible, the following suggestions may
help to stabilize operation:

A—cut down the plate voltage on the detec-
tor tube

B—reduce the filament current

C—use a larger by-pass condenser across the
telephones

D-—connect the grid return to the positive
side of the “A” hattery

E—if three honeycomb coils are used for
tuning use the next size smaller coil for
the tickler

F—use a lower resistance grid-leak (a vari-
able grid-leak would he hest)

G—use a smaller grid condenser

By following out one or more of these
suggestions the trouble can be eliminated
and the set will function much more
smoothly. Try out all the schemes on
DX reception and you may be able to
increase the range of the set as much
as one hundred percent.

Soldering Flux on Windings

BE sure (while soldering) that you
do not allow the soldering flux to bubble
and drop off a joint onto the windings
of your tuning coils, as this destroys
the insulation between turns and has
been a frequent cause of inefficient
operation of an otherwise really ex-
cellent set.

A Plate Milliammeter for a
Receiver

To the experimenter who enjoys play-
ing with new circuits when they come
out, a D. C. milliammeter with a scale
reading up to about 25 milliamperes
will 52 a good indicator that the set is
functioning properly. This is especially
true for, new amplifier hooks-ups. A
meter which is reasonably “dead-beat”
should be used.

Water Pipe the Best Ground

A waTER Pree, if properly cleaned
and a good joint made to it, will furnish
a better ground, in most cases, than the
radiator, the gas pipe, or a rod driven
into the earth,
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Your Window-pane as a Lead-in

A Goop lead-in can be made by coat-
ing a piece of tinfoil with shellac, and
pasting it to the outside of the window-
pane, and then doing the same thing on
the inside of the window. The two
sheets of tinfoil should occupy the same
relative positions on both sides of the
pane of glass. The antenna is connected
to the outer sheet and the antenna
binding post of the set is connected
to the inside sheet. The two pieces of
tinfoil act as a series condenser in the
antenna circuit but the capacity is so
high that the impedance offered to the
radio-frequency signals is negligible.

Materials for Panels

Do not use fibre for panels in a radio
instrument. It absorbs a large amount
of moisture. You may, however, use
this same material after it has been
thoroughly dried in an oven and im-
pregnated with a synthetic resinous
compound. In this condition it is pro-
tected (to a fair extent) from moisture.

A Tip for Restoring the Efficiency
of Coils

A HoONEYCOMB coil that seems to have
lost its efficiency through the warm,
damp weather may be restored to use-
fulness by taking off the soft black strip
of material (by loosening the two
screws) and then baking the coil in a
warm oven. Then, replace the black
strip with a strip of isinglass or celluloid
cut to the same shape. The black strip
often collects a large amount of mois-
ture, sometimes so much that you can
squeeze it out of the strip.

Keep an Eye on Your Storage
Battery

Use a hydrometer for testing out
your storage battery. You can get one
at almost any radio supply store. The
directions furnished with the hydro-
meter will tell you how to test the battery
to determine when it needs recharging.

A Tube Precaution
WHEN testing out a set that is just
completed, do not put in all the tubes
at once. Try out each socket one at a
time and save a few tubes if you have
made a mistake in connecting up.

Tag Your Battery Leads

A Goop stunt is to have the leads
from the “A” batteries and the “B”
batteries tagged with little tags marked
with the voltage and polarity for each
lead. This will prove a reminder and
prevent mistakes in selecting the proper
lead wire to use.

Broadly-tuned Antenna Circuits
for Receivers

A seEMrI-aperiopiC  (broadly tuned)
antenna circuit will eliminate one tuning
control in a receiving set, and will give
quicker tuning control with very slight
reduction in signal strength, if a re-
generative circuit is used.

An aperiodic circuit is a circuit which
has no natural period of oscillation; an
untuned or non-resonant circuit.

A semi-aperiodic circuit is one (as
already stated) that is only roughly or
broadly tuned. It consists of a few
turns (not more than 10) included in
the antenna circuit, and coupled in-
ductively to the secondary circuit which
should be sharply tuned.

This is true of the Reinartz, Haynes,
and some of the Cockaday circuits.

A Good Space Saver

THE use of a combination rheostat
and socket is a good space saver in a
receiver where compactness is one of
your particular requirements.

Soft Tubes Best for Detectors

A sort tube, one that contains a lower
degree of vacuum than a hard tube, is
more sensitive as a detector, in a radio
set. The hard tubes function best as
amplifiers, however, while the soft tubes
are not as suitable for this use.




CONDUCTED BY

What Makes the Clicks and the
Hisses in Static

TaE pictures of different kinds of static ob-
tained in England by Mr. Watson-Watt and his
associates and described in an carlier number
of PoruLar Rap1o,* have recently been sub-

19;4];?1’01.‘”1 Rap1o, vol. 5, pages 205-206 (February,

()

(8)

(c)

COMMON KINDS OF STATIC

These curves represent the three commonest

kinds of static observed by Mr. Watson-Watt

and studied mathematically by Mr. Moullin, as
described on this page.
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IN THE WORLD’S
LABORATORIES

Dr. E. E. Free

jected to mathematical analysis by Mr. E. B.
Moultint A formula has been found which
fits fairly well the curves actually measured
and this formula has heen used to approximate
the effects of tuned and untuned antennas and
of other modifications of the receiving circuit
upon the troublesomeness of the static dis-
turbances.

Mr. Moullin’s results apply in the main to
radio telegraphy but one feature of his con-
clusions has interest for the broadcast listener
as well. He finds that the actual effect of
static is much more troublesome than the sim-
ple mathematical theory indicates that it ought
to be. This is not because the theory is wrone.
It is, he believes, because the most trouble-
some feature of static is not the main wave
of it, but is the presence of shorter waves su-
perposed on this main wave, shorter waves
that may be called ripples on top of the main
disturbance.

In a telephone receiver these short-wave-
length ripples will make the hisses; the main
long waves make the clicks, If Mr. Moullin’s
results prove to have general applicability it is
the hisses rather than the clicks that trouble
most greatly the clear reception of radio sig-
nals. How this conclusion can be applied prac-
tically to radio telephone receivers is not yet
apparent, but the first step in controlling any
natural phenomenon is to find out exactly
what it is and this step we are taking rapidly.

Using Static to Forecast
the Weather

Ir the origin of static disturbances is to be
ascribed 'to storms, electrical or otherwise, as
seems to be the probable conclusion from the
well-known work of Mr. Watson-Watt and
others, then it should be possible to make use
of thesc static waves to locate approaching
storms and to forecast their probable move-
ment and intensity. That this is being actually

+ “Atmospheries and Their Effect on Wircless Re-
ceivers,” paper before the Institution of Electrical
Engincers (London), February 14. 1924, to bLe pub-
lished in the Proceedings of the Institution.
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done in Europe at the present time appears
from a brief review of the subject published
recently by Mr. G. H. Daly.*

Experiments in both England and France
have heen promising. In particular, Professor
Rothé of Nancy, France, has developed consid-
erable skill in predicting the local wecather
from a study of the direction and character

-of static impulses received at his laboratory,

It would seem, however, that the mere di-
rection of a static click is only part of the in-

_formation that it can be made to yield about

the weather. Nor is it the most important
part, for the location of a distant storm can
be learned without difficulty by telegraph from
observers at that place, which 1s the present
method of the United States Weather Bu-
reau. A more valuable service of static to
forecasting would be the determination, from
the cliaracter of the static, of conditions in the
higher levels of the atmosphere where there
are no observers.

It is apparent to everyone who listens to
radio that there are many different varieties
of static. Some of the impulses are clicks,
some are deep-toned ruinbles, some are high-
frequency hisses. Some of the more usual

* Forecasting Weather by Wireless,” by G. H. Daly.
The Wireless Review (London), vol. 2, pages 217-2i8
(January 26, 1924).
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forms are indicated by the diagram published
in this Department this month in connection

- with the article of Mr. Moullin, It is prob-

able that each of these varieties has a differ-
ent origin and it is almost certain that the
whole orchestral score that static plays for us
in our rececivers has a meaning, a meaning
which will help us solve many of the prob-
lems of the atmosphere and the weather.
First, we must learn to recad the meaning of
this score and that will require, one imagines,
a great deal of scientihc observation and ex-
perimentation. But in the meantime, let us not
regard static merely as an annoving nuisance.
What it really is, is an incentive to scientific
study, a signal that beckons to us from be-
yond the horizon of our present knowledge, -

Progress with the Speaking

Movies

THE phonofilm of Dr. Lee De Forest, a de-
vice already described in detail in PoruLar
Rap1o* continues to approach perfection. It
has been exhibited recently in a number of
motion picture theatres with pronounced suc-

* “The Motion Picture Speaks,’" by Lee De TFor-
est. )POPUI.AR Rapio, vol. 3, pages 159-169 (March,
1923).

Mirzaoff

A STUDIO FOR THE NEW GERMAN “SPEAKIES”
W hile the motion picture camera records the action of the scene, the special sound-
recording apparatus (shown at the right of the picture) makes a simultaneons record
of the words and music. Note the three vacuum fubes that are nsed as amplifiers,
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cess and with much apparent interest on the
part of audiences.

The reports of listeners agree, almost. unani-
mously, upon two conclusions. First, it 1is
apparent that the problem of synchronization,
long so difficult to surmount, has been solved.
Dr. De Forest's device actually does produce
the sound at the instant of the action on the
screen. Second, the chief present imperfec-
tion of the apparatus is that the sound seems
unnatural. It sounds, one listener reported,
“like an old-fashioned phonograph.”

Presumably this unnaturalness of quality can
be corrected in the phonofilm, just as it has
been corrected so successfully in the best of
the modern phonographs. And possibly the
detailed studies of speech and of other sounds
by Dr. Fletcher and his assistants, as described
elsewhere in this Department, will prove of
much assistance here as well as in the prob-
lems of loudspeakers and telephones.

A Mystery of Short-wave
Transmission

ONE of the most interesting experiments
now being carried out in the whole radio field
is the relay work from KDKA at Pittsburgh
to KFKX at Hastings, Nebraska, and to 2AC
at Manchester, England.

As all radio enthusiasts know, this relaying
is done on wavelengths in the nelghborhood of
100 meters and has proved to be entirely suc-
cessful in practice; not only are the programs
from KDKA received with reasonable regu-
larity both at Hastings and at Manchester but
on several occasions the linkage has been ex-
tended from Hastings to the Pacific Coast and
WGY at Schenectady, New York, has also been
linked to KDKA. There seems every promise
that the linkage of stations in this mamner,
by short-wave radio,
more or less completely, the present custom
of linking stations by land-wire telephones.

A recent description of the Hastings Station’
by Mr. D. G. Little and - ‘Mr. F. ‘Falknor? con-.

tams not -only “the* techmcal details ‘that w111
mterest primarily the professmnal radio engi-
néers,ibut also some matters’of.-general inter-

‘ést-to the radio public. < One of these is.the o
problem of local interference at Hastings. ~

.eeBecause of the shortness of the wave that
was arriving from Pittsburgh, substantial in-
terference was encountered from leaky power
lines in*and about Hastings and from the elec-
tric apparatus used by . ph¥sicians and dentists
in the city. To avoid this the engineers deter-
mined how far this interference spread outside
the city. It was found to be about one-half
mile.  Accordingly, the receiver for the
KDKA wave was located about a mile north
of Hastings, which was well beyond the zone
ot strong local interference. In addition a
loop, opposed to the main receiving antenna, is

* “Radio Station KFKX, the cheatmg Broadcast-
ing Statlon at Hastings, Ncbraska. G. Little
and F. Falknor. Statement issued to the press by
the Westinghouse Elecstric and Manufacturing Co.,
March, 1924.

is destined to replace,
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used to cancel out what local interference re-
mained. i
Another ingenious expedient -developed at

‘Hastings has interest for experimenters every-

where; the vacuum tubes used on the trans-
mitter used to re-broadcast the KDKA pro-
gram to the Pacific Coast are water-cooled.
The plates of these tubes come in contact with
the stream of cooling water, yet they must be
maintained at a high potential above ground.

To 'avoid using a self-contained and insu-
lated system for the cooling water, the engi-
neers connected the ordinary city water sup-
ply to the cooling circuit but made this water
connection through twenty-foot lengths of rub-
ber tubing !4 inch in diameter. The electrical
resistance of this long, thin water column is
so great that practically no current leaks off
the plates into the ground.

In deciding on the exact wavelength to be
used in the relay link between Pittsburgh and
Hastings some interesting observations were
made on the variations in signal strength at
different wavelengths. “Above 3,333 kilocycles
(90 meters) it was found,” say Mr. Little and
Mr. Falknor, “that the signal was maximum
about 7 p.M. central standard time, and
would fall to about 10 percent strength before’
8 p.M. At 3,000 kilocycles (100 meters) the
signal strength increased until about 11 p.m.
and then remained approximately constant
until about 4 A.M.”

In general, the waves shorter than about 90
meters were stronger in the daytime and
weaker at night. Waves longer than 90 me-
ters (up to about 100 meters) showed an ex-
actly reverse effect. They were stronger at
night and weaker in the daytime. An inter-
mediate wave, slightly longer than 90 meters,
showed about the same strength at all times,
though this strength was less than either the
daytime maximum of the 80-meter wave or
the night-time maximum of the 100-meter one.
To take advantage of this curious constancy
in the audibility of the wave of intermediate
length, the relay wave from Pittsburgh to
Hastmgs has been set at approx1ma.tely 3,200
kilocycles™ (94 meters). L

“To’ the' radio sc1enftst the most mterestmg
feature of these curious results is: speculation
aboiit ‘what. causes them. Mr. Little and Mr.
Falknor have no’ suggestions to oﬂ'er,,nor has
the editor of this Department. The. variation
in transmission of the two waves between night
and day must remain, for the present, one of
the many mysteries of radio propagation which
we know about- but do not understand.

The Papa Machine ‘

Berore the meeting of the New York Elec-
trical Society on February 28, 1924, Dr. Har-
vey Fletcher of the Western Electric Company
exhibited a remarkable electrical machine.
This machine, when adequately coaxed bv Dr.
Fletcher and his assistant, said “papa” and
“mama” quite distinctly.

It consisted of a system of oscillating
vacuum tubes that produced the vowel sounds
necessary to these two words, together with
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Westinghouse

THIS STATION RELAYS RADIO FROM PITTSBURGH TO CALIFORNIA
This shows part of the transwutitter used at KFKX, Hastings, Nebraska, te re-
transmit the pragrams recetved from KDKA at Pittsburgh, Pewnsylvania. Both
legs of the trip are covered by short wwaves, in the neiwghborhood of 100 wieters wave-
length, [Inside the white oval at the left is part of the vubber-tube teater-resistance
through which the city water supply ts connected with the svstem that cools the
plates of the transmitting tubes.  The length of tlhis water colwum prevents any

fmportant leakage of curvent to the qroind.
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devices for stopping and starting the sound
in a fashion competent to produce the conso-
nantal sounds, “p” and “m.”

Although this machine was the most spec-
tacular incident in Dr. Fletcher's address,
there was apparent, back of this achievement
in artificial speech, a vast amount of research
and ingenuity that has great permanent in-
terest for the radio engineer. Dr. Fletcher and
his associates have been able to analyze the
physical nature both of human speech and of
human hearing., They have studied, also, the
physical nature of noise and they have com-
bined this information, finally, into valuable
deductions concerning the transmission of
speech and other sounds electrically; both by
wire, as in ordinary telephone practice, and by
radio.

The outstanding fact about speech is that
each vowel sound, like “a” or “ah” or “0o,”
consists of fwe fundamental frequencies or
pitches. By sounding these two frequencies
simultaneously Dr. Fletcher made his “‘papa”
and “mama” machine pronounce these vowels
with considerable similarity to the human
voice. The consonants reprcsent, zlso, certain
pitches or frequenciés, as well as the mere
starting or stopping of sounds. Dr. Fletcher
has constructed a set of electric filters or wave
traps adapted to remove or to let through any
desired group of frequencies of sound. Using
these he demonstrated to the Society which
frequencies are responsible for the vowel
sounds of speech, and which (in the main)
for the sounds of the consonants.

The range of frequencies necessary (or use-
ful) in speech extends from some 30 or 40 vi-
brations a second up to about 6,000 vibrations
a second; as the engineers say, the range is
from 30 to 6,000 cycles. This is somewhat
shorter than the perceptive range of the human
ear, for many people can hear sounds down to
15 or 16 cycles and up to 20,000 cycles or even
more. Some of these very deep and very
shrill sounds are used in music, but they are
not necessary to speech.

X
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Dr. Fletcher's system of filters covers, how-
ever, the entire range of audio frequencies.
They are divided into ten groups. The lowest-
pitch group takes out all frequencies from
zero to 125 cycles a second; the next removes
the frequencies between 125 and 375 cycles;
the third, those between 375 aad 500 cycles,
and so on. The tenth and last filter takes out
all frequencies above 4,000 cycles, which is
about the highest note used in ordinary or-
chestral music.

These filters can be used either separately
or together, so that it is possible to remove
from spoken sounds, or from music or any
other sound, any desired group of frequencies,
leaving the other {irequencies to be heard
alone. '

When Dr. Fletcher connected these filters
to a microphone circuit over which speech
was passing and thence to a loudspeaker so
that the audience could hear the result, some
remarkable characteristics of speech became
evident. For example, the intelligibility of
speech is found to depend mainly on the higher
frequencies, these being the frequencies that
carry the consonants. When Dr. Fletcher ad-
justed his filters so that all frequencies below
1,500 cycles were filtered out, leaving only
those from 1,500 to 6,000 and above, the speech
was still quite intelligible, though nasal and
unnatural in sound.

But when, on the other hand, the frequen-
cies below 1,500 were retained, those above this
limit being filtered out, the speech became a
mere throaty grumble, possessed, it is true, of
considerable volume, but totally unrecogniz-
able as our familiar spoken English. When
the one-end filtering was not extended so far,
being confined, for example, to the loss of fre-
quencies below 500 cycles or above 3,000 cycles,
there was no interference with intelligibility
but there was an unnaturalness of tone. The
loss of the lower frequencies produced what
we commonly call a “nasal” tone. The loss of
the higher frequencies made the speech sound
thick and hoarse,
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RECEIVER HOOK-UP AT THE STATION KFKX

This receiver picks up the 94-metcr wave from Pittsburgh. Note the loop that helps
to balance out the local interference.
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Kad.el & Herbert

THIS MACHINE SAYS “PAPA” OR “MAMA”

Using this collection of wvacuwum tubes, wave filters and othcr apparatus, familiar to

radio, Dr. Harvey Fletcher (at the right) and Dr. John C. Steinberg demonstrated

to the New York Electrical Society their ability to produce sounds recognizable as
spoken vowels, as well as the two words, “papa” and “mama.”

Perhaps the most interesting of all these ex-
periments to the radio fraction of Dr. Flet-
cher’s audience was one in which both ends
of the frequency series were filtered out, leav-
ing, for example, only the middie range be-
tween a frequency of 375 cycles and one of
3.000 cycles. This produced a tone much re-
sembling that of the usual types of loud-
speaker used on radio sets. The implication,
Dr. Fletcher explained, is exactly what it
seems. Most of the loudspeakers now in use
do actually filter out these higher and lower
frequencies., The problem of producing a bet-
ter loudspeaker reduces itself, therefore. to
perfecting a device that will not filter out these
extreme frequencies. Here will lie, we imag-
ine, the greatest importance of Dr. Fletcher's
detailed and original studies to the radio art.

An Amateur Radio Detective
Tracks Down a Buzz

A recexT exploit of Mr. Perry O. Briggs,
1BGF, deserves to stand as a model of how the
radio amateur can help make his naighborhood
a good neighborhood for radio.* It happened
in Hartford, Connecticut, where a most an-
noying buzz showed up suddenly and interfered
with reception on the outfits of many local
listeners. Mr. Briggs agreed to track down
the source of the trouble, loaded his receiver

* “Cornering_That Buzzing Tnterference,” by Perry
%zgr:ggs. ST, vol. 7, no. 8, pages 34-35 (March,

and an audibility meter into his automobile and
went to work.

His first step was to occupy for brief inter-
vals twenty-five separate receiving locations
scattered over the city. At one of these loca-
tions the buzz was found to be substantially
louder than at any of the others and the search
was centered, therefore, in that neighborhood.
With the set tuned in and the automobile mov-
ing slowly along the streets, Mr. Briggs hunted
for the points of loudest buzz.

The troublesome locality was finally located
on a short street that had but three street
lamps and the interference was placed. with
rcasonable certainty, as some defect of the
circuit lighting these three lamps. The Hart-
ford Electric Light Company, being unable
to locate the precise point of trouble, removed
the whole wiring of the three lamps. Since
then the buzz has been heard no more.

Radio Signalling with Live Frogs

A Frencr scientist delving into the musty
books of the great National Library in Paris,
has discovered that an effect which we know
now to be radio was discovered and described
more than a hundred years ago.* The trans-
mitter was a friction machine producing static

* "A French Pioneer in Radio,” by T. Guinchant.
L'Onde Electrigue, vol. 2, pages 634-635 (November,
1923). The passage quoted from Biot is our own
translation from a copy of his book in the Wheeler
Collection in New York.



514 POPULAR RADIO

sparks; the receiver (or, more precisely, the
. detector) was‘a’ live frog!

The genius who devised these experiments
so much earlier than anyone had suspected aj
origin of radio was Jean Baptiste Biot, a
French physicist who was well known to the
scientific world in the days just following the
adventurous years of the Revolution and of
Napoleon. In 1819 he published in Paris his
“Treatise on Experimental Physics and Mathe-
matics.” Here is how he described his ex-
periments on what we now know to have
been radio:

“Suspend a living frog by a silk cord, at
some distance from the conductor of an elec-
tric machine and attach to one of the tegs of
the frog a light and flexible metallic chain, the
lower end of which makes contact with the
ground. Then, whenever you operate the ma-
chine, as the electricity develops on it sparks
will escape {rom.time to time from the con-
ductor, especially if you present' to this con-
ductor a metal rod with"a hemispherical end.
At each explosion of the spark you will see

A
T

the ifrog jump, even though it is not in com-
munication with the electric circuit.”

Biot goes on to say that this experiment can
be perforimed even with a dead frog, provided
that it has been properly prepared, and he adds
an observation which, in the light of our pres-
ent knowledge, is especially interesting. *“The
muscular contractions may be produced,” he
says, “even at a distance of ten or twelve
meters.”

There can be no doubt that this ingenious
Frenchman, working with sparks and frogs
long before anything was known of ‘the na-
ture of electricity, to say nothing of electric
waves, really had his hand upon the phenom-
enon of energy transfer by electromagnetic
waves—a phenomenon that it took science over
seventy vears to rediscover,

It is of interest, also, that the “ frog detec-
tor” can still be employed with radio waves.
A moderu French scientist has been able, says
Biot’s recent rediscoverer, to detect the time
.signals from the Eiffe] Tower, using a frog in
much the same way that Biot employed.

I —— l'.L'!_'L.I'J,F
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Reprinted from Scientific Paper No. 480 of the U. S. Bureau of Standarda

HOW AN AIRPLANE IS GUIDED BY THE NEW RADIO
SIGNAL SYSTEM

The radio signals are sent oul from the two coils shown at the bottom of the

diagrum, as described on the following page. So lony as the airplane flics along the

line marked I, the two letter-signals are heard qvith the same tntensity. To the right
ar left of this line, one letter or the olher is stronger.



IN THE WORLD'S LABORATORIES 515

Armstrong lerry

A REAL “RADIO LECTURE ROOM”

In this vecitation hall of the Electrotechnical Institute in Zienna, Austria, all kinds
of electric current are supplicd at the desk, the blackboard Is operated automatically
and there is a special screen of ground glass for use with the oscillograpl.

A New Radio Pathfinder for
Airplanes

By means of a new invention, developed at
the United States Bureau of Standards, it is
now possible for an airplane to fly from one
flying field to another one, or to fly, for that
matter, along any determined air lane, and
never deviate in the least from the direct line
of fight. This can be done even in the thickest
fog or if the pilot is blind. Tt is done by a
new sound signal that comes to the pilot over
the radio.*

At the flving field or other station toward
which the airplane is flying there are two ver-
tical coil antennas, their planes heing placed
at an angle of 135 degrees to one another. The
transmitting set is connected alternately first
to one coil, then to the other. One coil sends
out the code signal for the letter A, the other
coil sends out the letter T. Al this can be
attended to automatically, the change irom
one coil to the other heing made, also auto-
matically, every second.

Like all loop antennas these coils have di-

* 44 Directive Type of Radio Beacon and Tts Ap-
lication to Navigation,” by F. H. Engel and F. W.
unmore. Scienfific Papers of the Burean of Stand.
ards, number 480 (being vol. 19, pages 281-295), Jan-
uvary §, 1924.

rectional properties, the signals which they
send out being stronger in the plane of the coil
than in any other direction. And therefore,
since two coils are used in this case, there is a
certain direction with reference to the posi-
tions of the coils in which direction the rela-
tive signal strength of the two letters. A and
T, is the same. In any other direction one of
the letters will seem to the aviator louder
than the other one.

Suppose it is desired to guide an airplane
between New York and Philadelphia: The
coils are erected at Philadelphia and their po-
sition is adjusted so that the line of equal sig-
nal strength of the two letters points directly
toward New York. Then let the aviator in
New York take off and head, as he helieves,
toward Philadelphia. So long as he really
does head toward Philadelphia, so long, that
is, as his machine is close to the straight line
between the two cities, he will hear the A’s
and T's in his headphones with exactly the
same strength. But suppose he accidentally
deviates from this straight line? Then he will
hear one of the letters louder than the other.
A1l he has to do is to keep his plane in that
position where the two letters sound alike and
he will arrive, without further attention on his
part, at the station from which the signals are
being sent out.



ConpucTED BY KENDALL BaNNING

HEeLr vour neighbor. If you have discovered any little Kink that helps to climinate
trouble in your radio apparatus, or if while experimenting with the connections of
vour set you should run across some interesting phenomenon, or if you should dis-
cover some new hook-up that gives better results—send it to the “Listening In” page.

Practical Hints on the Care of
Radio Panels

NEAT looking panel is an important

factor in a radio installation. A
set may approach perfection electrically
yet give a poor impression because of
a greasy or spotted panel. How to keep
your panels clean is told by this reader
from Oregon:

Radio panels can be divided into two classes,
those with a polished surface, such as are gen-
erally used in receiving equipment, and those
with a dull finish, such as slate, composition,
fibre, or any of the resinous materials; some-
times rubber or similar products,

The type with polished surfaces quickly be-
come marked, particularly in receiving sets,
where the operator’s fingers often come into
contact with the panel when tuning. Such a
panel should be rubbed over with a soft cloth
occasionally to remove any spots that may
appear on its surface, Even with this care,
however, one finds that all of the dirt or
grease that may accumulate cannot be entirely
removed: the most effective method of clean-
ing then is to rub down the panel with a rag
saturated in alcohol, finishing off with a soft,
dry cloth.

If the panel is not unduly exposed to dust
and dirt the cloth used for frequent cleanin
may be used with a few drops of raw oiF\
This brings out a brilliant lustre on the pol-)
ished surface without injuring the panel in
anv way.

The type of panel that has a dull or mat
finish, does not show the dirt so easily as the
type with a polished surface. Many amateurs
and fans who construct their own apparatus
prefer this type of finish. An occasional rub-
down with an oily rag, using raw oil in small
amounts, keeps the dull finished panels look-
m% neat.

late panels, generally used on shipboard for
switchboards, charging panels or starting de-

vices are best cleaned with an ammonia solu-
tion. These panels should be gone over when-
ever the bright work on them is polished, as
some metal polish is frequently left on the
slate, turning that particular spot lighter than
the rest and detracting considerably from the
generally good appearance of the panel.

A few pointers on the working of panels
in the construction of radio sets may be of
help to those who experience difficulty in
making these up:

A center punch should be used for laying
out all holes. A spring prick-punch is prefer-
able for this.

In drilling holes, begin to drill from the
front side, clamping the panel to a board or
to a bench to avoid chipping. Use sharp metal
twist drills,

To countersink a hole, use a reamer or a
larger size of drill

In polishing a panel for the first time use
steel wool or sandpaper and raw linseed oil
for surfacing. Follow this with a thorough
rubbing down with pumice and oil, and then
finish off with a few drops of oil and a clean,

soft cloth. —TRERoN W. BEAN

Stations You May Hear from
Canada and Cuba

UPPLEMENTING the list of Amer-

ican broadcasters in the January issue
of PoruLar Rabro, and the list of Eu-
ropean stations in the December, 1923,
issue, here is a complete list of the
stations now on the air with broadcast
programs in Canada and Cuba:

CaNADIAN STtaTIONS
Wave- Freq.

Call length (kito
Letters Location of Station (meters) eycles)
CFAC Calgary, Alberta. ... .......... 430 698
CFCA Toronto,. Ont. ................. 400 750
CPCF Montreal, P. Q... ............. 440 682
CFCH IJroquoisFalls................. 400 750
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Wave Ireg. UBAN N

Call “ length  (kilo- ¢ SR Wave.
Lecters Location of Stalion (meters)  cycles) Call tengih
8F8 ?uebec. P. ?\.1 ................. 410 732 Leiters Location of Station (melers)
B <dmonton, Alta.. .. ........... 410 732 r 4 Dy e s = B (7]
CFCL  Victoria, B.C.. .00 01000 400 150 oan. Havamal oL 240
CFCN Calgary, Alberta -------------- 440 682 2BY HaNana. yidee:: ¥ o .- Jogng 200
CFCO  Bellevuc. P. Q. ase Epimmeazar e 490 667 2CX Havana. ...o.ooeeue o cnnennncn. 320
CFCQ Vancouver.................. 450 667 2DW Havana, . . ...oooeeirnnennnnn, 309
CECHe Sudbury posas : suss covmomsaprs 410 732 2BV Havana...................... 220
CFCW- Lordon.Ont.._................ 420 714 *HC Havanab e, o oo 2705
CFDC Nanaimo,B.C.............. .. 430 6OR 2HS T e ot e IR
» CFQC Saskatoon.Sask............... 400 750 2 T ne & aaie e e 2 . §I50
CFRC Kingston. Ont.............. ... 450 067 2{(% Havana.. . ...........cccieun. 350
CFUC Montreal............cooo..... 400 750 HKp TAV-ANA - o s immeo b 5w xpaiesi§ s 200
CHAC Hallfa\(,NS crerieneee. 400 750 2LC T1a VAN b ion bAma o v S ome 4 8 (2O0
CHBC Calgary. . e O 732 MG HEVAND. & pite s s v asg Bgandy 1280
CHCD Quebec. "... ... ..o, 410 . 732 2MN Havana'. o deveibes s ame s soe 270
CHCE ViCtorimok s aim s 5 5o ] 400 750 50K Havana. ... .ooeorivnrnnnne.. 360
CHCI, Vancouver.............covoos 440 682  H0L Havana.........ocevvunee .. 290
CHY(C Montreal .. .......ccovineunans 410 732 2TW N . |
CJCA Edmonton. Alberta........ vee. 450 667 JWW  Havana.............oeeeeee.s 210
CJGC London,Ont................. 430 698 sEy ColONP . g et ' A il 5 bd 360
CICD | Torontor: s+ wsas apslibeosradsd 410 732 6AZ Cienfuegos. . . ... .......... .. 200
CICE  Vancouver. . cesee.. 420 714 6BY  Cienfuegos. .................. 300
CICI St. John, New Brunsw:ck..uu- 400 150 6Cx Cienfuegos. .. ........o...... 170
CJCN Toronto. T ¥ aoastas 210 732 6DW Cienfuegos 225
CJICX Olds, Alta. .........ovvueeen.. 400 150 G6EV Caibarien. .. . ooen e .. 225
CJsC Y & (1 698 6K RUINUCUE 3 e st b oeg de spcs i 235
CKAC Montrcal...............4..... 430 698 6K TUINUCY . - - o o oo oo e 340
CKCD Vancouver.. e 410 732 8A7Z SANLIAZO. « v o v o 240
CKCE Toronto. SeEEE T pnEnpeands  TO0 667 8BY Santiago. . ... ......irnn.... 250
CKCK Regina. Sask. Joamiaas any 420 714 3pw Santiago. . ................... 275
CKOC Hamilton, Ont e ()] 732 8EV Santiago..................... 180
CKY Winnipcg............., ....... 450 667 8FU Santiagow 1a Jeos s e Ew{ee 220

Wide Warld

RECORDING RADIO PROGRAMS ON A WAX CYLINDER

Here is the new “radio telephone” that reqisters automatically all the incoming

entertainment that the radio receiver is tuned tn upon; the cy Jlinder records mav be

preserved and the programs repeated npon the talking machine.  This novel device
is the product of a German inventor,
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Freg.
(krtlo-
cycles)
750
1.250
1.154
938
1,000
1,364
1,091
1.667
2,000
854
1,500
1,200
1.071
1,111
833
1.034
1,304
1,428
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A Straight Line Chart for Tuning a
FOUR-CIRCUIT COCKADAY RECEIVER

Dia
Seulinlgs Lem::;: STATIONS Log other stations as received
80—
76 —5Y6=HKSD
E —S$30— HYW
70—
7 —526—WOAwW.
- 51— W.lX- W
05—
Tl — S09—W.LP.- w0.0.
60— [—S500-w.m.e
. — 492—K.G W.- W.B.A.Y~ W.EAF
N — ¥ 8Y—W.0.C.
S5—
7 —Y70—WBAFP-WFAA.
7 — Y68 —AFI.-W.CARP- WRG
S0— |—Y62~WEALE.
- — Y55 —w.7. 2.
o] — Y48 ~WIT AL~ W.MA.Q.
Y5 — w41 — W.0.8.
- |_-¥30—CKA.C.
- ¥ 29—~ W.5.8.
40 —yZ23— NP0
. — ¢/ T~ W.B.A.H-WLAG
] — ¥/ —WD.A.F- WHB.
i — $05~W.JT Y.- W.I.T- WO R
35— — 400 —C FCA- W.H.A.5.- P W.X.
_ — 395~ MH. T~ WD RR-WEL
- ——390--W.B.AY. - WJAX-W.TA'M.,
- — 385 —~W.0.A.1.
J0 [—-aao—w.a.y,- W.HAZ.
— fLog as veceived
7] — 360-
25—
= — 3¢5 —w.C DD,
. — 337—W. 5.7
20 _ —=326—HK. D0 KR
- —sfa-w.i. R.
B — 313 —6. A w
B — 309 —WL.W. - WS.A.T
15— :
- —296—
4 |_-286——K.F HX-KOP-WEAU-WERI-HERD.
/Zss—w MK,
- 280 —WAH.AD.~ W.J AN~ WM.AY
- [ —278—ND.Z. F-wwxA.C.
—275—WFER V- W AB- WTAS
10— —273—
- 270—
——266—W.A.B.A
- ——26/—W.0.AY - WMA.&
28—~ W.A.B M.
- Egge—-ﬁ?%ﬁ- HNT-WMmMAY
- | PYO—HFET X,
55— L —~236—WNAV
S
. | ezr—wiwaE.
3 — 222—wW.H.R.G.

Ec;;'ﬁgilt, 1924, by L. L, Dod Is
CHARTS THAT HELP YOU TO TUNE IN

The charts on these two facing pages were designed to suit theoretical, ideal con-
struction conditions of cach particular circuit; as actual conditions vary from the
ideal in individual receiving sets. the wavelength- and dial-setting scales have been
scparated by a blank column. which provides ample space to connect the wavelength
of any station tuned in, with the dial setting at which the signals come in loudest
and clearest: for example, if you tune in W GV with vour dials set at 33, vou
should connect 33 on the left-hand scale with 380 on the right-hand scale, by ¢
straight line.
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A Straight Line Chart for Tuning a
NEUTRODYNE BROADCAST RECEIVER

DIAL SETTINGS Wave
“No.il | 2 | 3 Lengths STATIONS Log other stations as received
/00— — 846 HS.D
95_5 —S385—HYW.
] L 526—WOAW.
90— |—s17—wex-wwa
i . — S09—wW.ILR-W0.0.
85__ — 500— W.M.C.
- —492—K.G W~ W.B.A.Y- W.EAF
60"_'_ — Y B Y—=W.0.C.
75 = — ¢ 78 —W.BA.R-W.FAR.
e — Y58 —AF1-W.CAP- WRG
- - — Y62—W.C.A.E.
70— Y55 —W.Z.
- — Yy —WJIA.Z- W.MAQ.
65— — i 1 —W.0.5,
= |_-430—CKAG.
- -/ 29—W.5.8,
60— ‘V—vza—kro
3 — 4/ 7—W.B.AH-WLAG
55-3 — 4/ —wWD.A.F.- WHB.
- — YO5—W.J Y.~ W.D.T~W.O.R
— 400 —CECA.~W.N.A.S.~PW.X,
50 —39 85— H.J - WD AR-WEL

F—390—W.B.AY. - WJAX-W.TA.M.
—J385—W.0.A.1

— 300—W.6.Y.- W.HA.AZ.
Zog as vecesved.

— 360~

Illlllllllll_lll'llll

— 3Y5—w.0. 80,
— 337—W.B.Z.

XS *

L)
O

F—326—N.D. KA.

—3/9—W.4. K.
t—3 /5 —=6.X.W.

—309—WL.W.~wWwS.A.[
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Copyright, 1924, by L. L, Dodds
HOW TO USE THIS CHART

After tuning in a station sharp and clear, enter the No. 1 and 2 dial settings; then
draw a straight line from the dial sctting to station’s wavelength., This list
includes -all wavelengths for stations of 200 watts and over and call letters of all
stations of 500 twatts and over—cxcepting those on 360 meters, which are omitted
on account of the large number, and a few of which may be heard in any par-
ticular district,

The calibration of the dial scale is graduated by a special mathematical process
cvolved by Mr. L. L. Dodds, of Cleveland, O,
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Better Results with L.ess Power

MERICAN amateurs are today

communicating with English ama-
teurs with one thousandth of the power
used with indifferent results twenty
years ago, states J. T. H. Dempster,
an engineer. To be specific:

Back in 1904, a few years after Marconi
startled the scientific world with his experi-
ment that promised to revoldtionize long dis-
tance communication, the General Eleétric
Company engineers were actively interested in
the new art and they, like others, tried for a
long time to offset the shortcomings of re-
ceiving apparatus by boosting the power at the
transmitting end. Dr. R. A. Fessenden, form-
erly a professor at the University of Pitts-
burgh, was engaged to install transmitting and
receiving equipment, with the expectation that
this method of communication would replace
the telephone and telegraph lines.

The receiving apparatus consisted of the
famous Fessenden liquid barretter or, in bet-
ter known terms, the electrolytic detector,

which was used in connection with the Fessen-
den interference-preventer circuit. The elec-
trolytic detector consisted of a platinum wire
coated with silver. This was known as “Wol-
laston wire.” The silver coating gave mechan-
ical strength to the wire which was less than
ten thousands of an inch in diameter. The nitric
acid in a platinum cup into which the wire
dipped formed the electrolvte. The platinum
cu]p was the other pole of the electrolytic
cell.

The electrolytic detector was a marked ad-
vance over the Marconi coherer but it was still
much less sensitive than the crystal detectors
now in use. Static frequently burned the point
from the platinum wire temporarily destroying
the use of the detector.

The 'headphones adopted were especially
made according to the navy standard and they
were wound for the first time with enameled
wire. These phones were about one twenty-
fifth as sensitive as the cheapest headphones
on the market today.

Today, an operator in Lynn with a three-
bulb receiving set can get Schenectady signals
1,000 times stronger than was possible in 1903
and that from a transmitter using but five
watts and a mast fifty fee- high.

HAVE YOU HEARD THIS ENGLISH STATION?

Here is shown some of the line equipment that is used for picking up programs from

points outside the studio in the London broadcasting station, 2LO. This equipment

includes vacuum-tube amplificrs (which are shown mounted on the wall- in boxes),

and also the regular telephone apparatus for listening in and testing out the lines
" use.

Y
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RAmO low you get them.

b}ﬁ [ HA\ L HEARD”

!

Ir You are getting good results with your receiving sei, tell your fellow-readers of PorurLar

Give the call-letters of the stations you hear, the lacations of thew, the

type of apparatus that you are using and How You Are Using IT.

REINARTZ HAS ANOTHER. ADMIRER

THe Reinartz hook-up is praised by J.
Sulouff of Altoona, Pa, who submits the fol-
lowing list of stations logged in four evenings:
WEAF, New York City; WIP, WDAR:WFI,
WOO, Philadelphia, Pa.; WGR Buﬂ’a]o,
N. Y.; WGY, Schencctady, N. Y.; KDKA,
Pittsburgh, Pa.; WGAW, Altoona,,Pa.; WCR,

ashington, D. C.; WSB, Atlanta, Ga.;
WHAS, Louuswl]e Ky.; WOR Newark, N. J.;
WCAE, Pittsburgh, Pa.; WMC, Memphls
Tenn.; WOC, Davenport. la.; WGI Med-
ford Hl"SldC Mass.; WW]J, Detront Mich.,
and WDAP, Clncago I e

i - L]
A CRYSTAL RECORD

Nick Manrrepi of 30 Van Houten Street,
Paterson, N. J., makes bold enough to say
that he receives PWX of Havana, Cuba, on his
crystal set,

Others on his list arc KDKA, Pittsburgh,
Pa.; WGI, Medford Hillside, Mass. : ;. WGY,
Schenectady, N. Y.; WOC, Davenport, O.,
and PWY of Havana, Cuba.

£ & =
HOW IT SOUNDS IN ENGLAND

StaTions WGY and WJZ can be heard in
England on three tubes, one radio-frequency.
one detector and one audio- frequency, accord-
ing to Bernard Caldwell of station 5VK in
Warrington, Lancashire. That is to say in
American terminology, he hears these two
New York stations in the early morning with
one stage of radio and one stage of audio-
frequency amplification. He uses a single-wire
antenna 35 feet high and 90 feet long.

“I sometimes receive complete programs,
without any sign of fading, between the hours
of two and five in the morning,” he explains,
“and I have letters from the General Electric
Company and from the Westmghouse Electric
Company in confirmation.”

COCKADAY SET SPANS ATLANTIC

Using only one tube, threc stations in the
British Isles were heard on the Cockaday four-
circuit tuner by Edward W. Kent, whose ad-
dress is Box 263, North Sydney, Nova Scotia,
Canada, “1,000 miles from anywhere and 3500
miles from KFI1,’ Los Angeles, Calif,, which
he also heard.

His only variation from the plans described
in PopuLar Rapio was to use an English Mul-
lard tube. His antenna, as suggested, was
made longer than usual, about 195 feet from
the set to the end, and about 40 feet high,
with a counterpoise of 175 feet of bare copper
wire, nuimber 6, buried one foot deep directly
under the antenna.

He says lic has heard amateurs in every dis-
trict in the United States, three in Canada and
oune in England.

Some of his record broadcasters are KH]J,
Los Angeles, Calif.; WOAW, Omaha, "Nebr.;
WSB, Atlanta, Ga.; WFAA, Dallas, Tex.;
WKAQ, San Juan, Porto Rico; PWX, Ha-
vana, Cuba, and WOC, Davenport, Ia. There
are 120 others.

“WGY comes in so strong, a thousand miles
away, that the phones rattle,” he states. “On
particularly good nights I can hear it fifteen
feet from the phones.”

* * %
DISTANCE IS A REGULAR THING

“] HAvE been receiving from KH]J, Los An-
geles, every night since October 13, using your
four-circuit tuner,” 1s the news from Wilmer-
ding, Pa., where S, K. Yundt, Jr, is trying a
few tricks of his own.

“Use WD-11 tubes throughout and Cardwell
condensers, with a 250-foot antenna ahout 50
feet high,” is Yundt's prescription for stc-
cess. Add to this a condenser of .00015 mfds.
capacity, a rather critical thing, across the
phones and make your coils without fluid cov-
ering of any kind.
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WHAT THE REINARTZ CIRCUIT CAN DO

A recorp of hearing thirty-eight stations
more than 1,000 miles’ away is submitted by
Carl H. Pastje of Denison, Ia. He does. it
with a Reinartz coil and two stages of audio-
frequency amplification. By using a UV-200
detector tube and UV-201A amplifier tubes, he
brings in most of the stations on a loud-
speaker.

On the coil he is using, there are only 14
taps. His condensers are 23-plate and 43-
plate vernier type, and his transformers are
RCA 9 to 1 in the first stage and Thordarson
31 to 1 in the second stage. The antenna
consists of one strand of number 12 copper
wire supported between two wooden masts at
an average height of 45 feet, with two insu-
lators at each end. Ground connection is made
to a telephone ground rod 7 feet long and 54
of an inch in diameter, driven into moist
earth.

The list includes WKAQ, San Juaun, Porto
Rico, 2,450 miles away; KPO, San Francisco,
Calif., 1,525; PWX, Havana, Cuba, 1,575;
KDZE, Seattle, Wash., 1,435; KGG, Portland,
Ore.,, 1,465; WEAF, New York City, 1,150;
KFAN, Moscow, Idaho, 1,180; KFCB, Phoe-
nix, Ariz.,, 1,125; WJAR, Providence, R. I,
1,265; WHAO, Savannah, Ga,, 1,065; WHAYV,
Wilmington, Del., 1,080 and, WDAL, Jack-
sonville, Fla., 1,150.

* x  *
HE PULLS IN 67 SPEAKER STATIONS

H. E. MueLLErR of Pilot Grove, Mo, hears
67 stations on his loudspeaker “with enough
volume to fill a good-sized room.” He uses
the Cockaday four-circuit tuner. His record
speaker station is CYB of Mexico City, Mex.
Others are WSY, Birmingham, Ala.; CFCN,
Calgary, Can.; KLZ, Denver, Colo.; WBAP,
Ft. Worth, Tex.; WHAB, Galveston, Tex.;
KFKA, Greeley, Colo.; PWX, Havana, Cuba;
KH]J, Los Angeles, Calif.; WMC, Memphis,
Tenn.; WEAF, New York City; WAAC,
New Orleans, La.; WHAM, Rochester, N. Y.;
WOAI; San Antonio, Tex.; WLAL, Tulsa,
Okla., and WJAD, Waco, Tex.

* k%
SET REACHES TWELVE STATES IN
FOUR HOURS

IN one evening in Chicago, Wm. B. Metcalf,
Jr., heard seventeen stations in twelve differ-
ent States with his Cockaday four-circuit
tuner. He writes that most >f them were
heard on a loudspeaker.

The stations he heard are KDKA, Pitts-
burgh, Pa.; WW], Detroit, Mich.; WOC,
Davenport, Ia.; WGY, Schenectady, N. Y.;
WLW, Cincinnati, O.; WGR, Buffalo, N. Y.;
WTAS, Elgin, Ill.; WCBD, Zion, Ill.; WOS,
Jefferson City, Ia.; WMC, Memphis, Tenn.;
WHAZ, Troy, N. Y.; WOAW, Omaha, Nebr.;
WPFAA, Dallas, Tex.; WBAP, Ft. Worth,
Tex.; WLAG, Minneapolis, Minn.; WSB, At-
lanta, Ga.; WDAF, Kansas City, Mo.

Through the local stations he heard KDKA,
Pittsburgh, Pa.; KSD, St. Louis, Mo.;
WBAP, Ft. Worth, Tex.; WFAA, Dallas,
Tex.; WSAI, Cincinnati, O.; WOC, Daven-
port, Ia., and WOAW, Omaha, Nebr.

POPULAR RADIO

HE DOES-THIS IN DAYLIGHT

ANOTHER ~mystery similar to that of the
“fading” of WGQGY, Schenectady, and the “dead
spots”..of 'WEAF, New York, and similar
freaks' of other. stations, is reported by F. P.
Morrow, of Atrnaudville, La. Some near-by
stations he cannot hear at all, while he re-
ceives unusually well from other stations dur-
ing the day. -

“l am in a very small town,” he writes,
“away drom any large city, and there are no
powerful broadcasting stations near me; ex-
cept one 100-watt station in Baton Rouge,
60 miles away, and stations of similar power
in New Orleans. For some queer reason I
am unable to hear these stations at any time,
on my four-tube set. p

“l get the weather report every morning
from WHAB, a 200-watt station at Galveston,
Tex., and from WCAK at Houston, Tex, a
10-watt station 215 miles away."” !

“I listen in on the Normal Teachers’' School
at Cape Girardeau, Mo., at three o'clock in the
afternoon. Last Sunday afternoonat 3:30, 1
heard WTAS, Elgin, Ill,, and now, at 4:00, I
get WHAS at Louisville, Ky.,, and KDKA at
Pittsburgh, Pa. Most other powerful stations
in the southern part of the country come in
well at night.”

»

* * &

ONE EVENING'S TRAVEL

SIXTEEN stations in one evening, using a dry-
cell tube, is the record of Franklin Wernli of
Minneapolis, Minn. He uses only a vario-
coupler and a 23-plate variable condenser for
tuning. For DX hunting, his single-circuit
hook-up is one of the simplest, but for sharp
tuning and clear reception without interfer-
ence, the double circuit is always better.

On the night of September 21, he heard
WCAE, Pittsburgh; WW]J and WCX, Detroit,
Mich.; WOAW, Omaha, Nebr.; WJAZ, Chi-
cago; KSD, St. Louis, Mo.; WSAI, Cincinnati,
0O.; KYW, Chicago; WSB, Atlanta, Ga.; KFI,
Los Angeles, Calif.; WMC, Memphis, Tenn.;
WMAK, Lockpori, N. Y.; WDAF, Kansas
City, Mo.; WHN, New VYork City; WFAG,
Syracuse, N. ¥.; KGW, Portland. Ore.

* = *

HE IMPROVES HIS COCKADAY SET

TaE wrong coil was all that was ‘cezming
his Cockaday four-circuit tuner from spaaning
the continent, according to Joseph Waring ot
441 East 164th Street, New York. When
he replaced his first coil with one which is
specified for the circuit, he picked up Los
Angeles, Calif.

“At twelve-fifteen 1 tuned in Station KH]
of Los Angeles,” he writes, “and held it con-
tinually until one-thirty aA. M., and am de-
lighted to say that I experienced no fading or
interference. 1 consider this good, becanse 1
was using only one WDI1 tube.

Others which he heard with his little dry
cell are WJAZ of Chicago, Ill.; WOC, Daven-
port, Ia.; WCX, Detroit, Mich.; WSB, At-
lanta, Ga.; WRK, Hamilton, O., and WCAP,
Washington, D. C. This is a partial list for

‘his first evening with the new coil.
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THIS department will keep you in touch with the latest inventions of interest on
which patent rights have been granted, and which are significant contributions to
radio art.

Static Eliminator

No. 1,468.049. [Invented by A. H. Taylor of
Grand Forks, North Dakota, and assigned to
the Radie Corporation of America.

This 1s a method of making a partial separa-
tion between signal impulses and static or other
strays by using two or more antennas, one of
which is more receptive to the signals while
the others are more receptive to strays. The
antennas are then opposed electrically so that
the effect of the strays in the signal-receiving
antenna is more or less neutralized. Detailed
arrangements of circuits and antennas for this
purpose are described and covered by the patent.

Removing Vertical Strays

Nos. 1,468,059 anp 1468,0601. Invented by
R. A, Weagant of Douglas Manor, New York,
and _assigned to the Radio Corporation of
Anterica.

These patents are applications of a theory
formulated by the patentee to thé cffect that
the impulses of static are mainly vertical, while
the signal impulses that one wishes to receive
are mainly propagated horizontally. Circuits
are arranged to reccive selectively the up-and-

e—.} e ———
down waves of static and to opposc these to
the impulses in ordinary antennas, thus bal-
ancing out the effects of static in the latter.

Shielded Transformer Winding
Decreases Interference

No. 1,474,382, FiGure 1. [nwented by H. J.
Round of London, England, and assigned 1o
the Radio Corporation of America.

A metal shcet is bent into cylindrical form,
but so that its edges do not quite touch, as is
shown in the illustration. This partial shield
is then placed around the secondary of the
coupling transformer, which secondary is so
wound that its self-capacity is a minimum.
This arrangement is said to greatly decreace
interference from short waves, as for exam-
ple, interference fromn the engine ignition in
airplane radio.

Magnetic Mounting for
Catwhisker

No. 1,475,027, Ficure 2. [nwented by E. F.
Randall of Medford, Massachusectts, and as-

¥
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A SHIELD FOR SHORT WAVES

FIGURE 1: e 1
of the interference froin

The metal shicld around the secondary of the. transformer cuts out much
the ignition systems of gasoline engines.

523



524

MAGNETIC CATWHISKER

FiGure 2: The magnet, 14, holds the cat-

whisker, 9, against the surface of the crystal,

7. The catwhisker is loose and may be mowved

up and down to get adjustment, being held in
place thereafier by the magnet.

signed to the American Radio and Research
Corporation.

The nature of this device will be apparent
from the figure. The catwhisker is made of
magnetic material and its point is held firmly
against the crystal by the pull of the permanent
magnet mounted just beneath it. The detector
is said to be less sensitive to jar than are ordi-
nary crystal detectors. The patentee belicves,
also, that the magnetic field of the magnet as-
sists detection in some more direct fashion;
which, if true, is a new effect hitherto un-
known.

A Commutator for Antenna
Circuits

No. 1,475,297, Invented by Robert B. Gold-
schmidt of Paris, France.
The patentee suggests that unwanted signals

POPULAR RADIO

can be blocked out of a receiving circuit by
inserting between the antenna and the receiver
a rotating contact wheel analogous to the com-
mutator of a dynamo. Suppose, for example,
that the signal consists of a wave train inter-
rupted to give a frequency of 500 cycies. The
wheel is then adjusted to connect and discon-
nect the antenna at this same frequency. It
1 necessary, obviously, that the synchronism
of the sending and receiving stations be per-
fect and the device is apparently limited to
telegraphy and to the transmission of radio-
control signals, being without obvious appli-
cation to radio telephony.

Light Beam Produces Audio-
frequency Oscillations

No. 1,475,583, F1GURE 3. [nvented by Charles
A. Hoxie of Schenectady, New York, and as-
signed to the General Electric Company.

This apparatus generates a pulsating or al-
ternating electric current of any predetermined
frequency by means of a beam of light, a per-
forated disk that rotates across this beam, and
a photo-clectric cell. Each pulse of light
through a hole of the disk causes a pulse of
electricity in t ¢ cell, which pulse may be am-
plified by a vacuum tube, as shown in the dia-
gram. The photo-electric cell used consists of
a coating of metallic potassium inside a vacu-
um bulb containing a little argon gas. Light
falling on the potassium sets free some clec-
trons from it and these clectrons produce the
pulse of current. When no light falls on the
potassium in the cell, that is when the dark
part of the disk is in front of it, no electrons
are set free and no current passes. A some-
what similar arrangement used by General
Ferrié to measure the intensity of starlight
was described in PopurLar Rapio for April,
1924, page 408.
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THE PHOTO-ELECTRIC
HIGH-FREQUENCY
GENERATOR

FIGUure 3: The light beam from
the lamp, A, is converted by
the rotating disk info successive
pulses which fall on the photo-
electric cell, B, and are converted into a
pulsating current the frequency of which
is determined by the speed of the disk
and by the number of holes in 1f,
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Ficuze 4:

tenna, one bemng in series while the other is in parallel,

makes these oppose each other for the wavelength to which

they are both in resonance, so that this wavelength is filtered
out and does not reach the receiver.

DOUBLE TUNED CIRCUITS ACT AS ANTENNA

WAVE-TRAP
The arrangement of the two circuits in the an-

Circuit Breaker far Overloaded
Antennas

No. 1,475,632. Invented by Harold B. Herty
of New Orleans, Louisiana.

When a receiving antenna is close to a pow-
erful transmitting antenna the currents gen-
erated in it are sometimes too strong for
safety. This device inserts in the antenna cir-
cuit a thermal relay, so arranged that if it be-
comes warm from an overload the current
produced in the relay circuit operates a
switch and grounds the antenna through a
low-resistance metallic circuit, thus saving the
coupling coils and the receiving set.

T [pnén

i

Doubly Tuned Antenna to Trap

Unwanted Waves

No. 1,477,413, Ficure 4. [nvented by E. F,
W. Alexanderson of Schenectady, New York,
and assigned to the General Electric Company,

The problem of operating a receiving an-
tenna close to a powerful transmitter operat-
ing on another wavelength is met, in this in-
vention, by a double tuning in the antenna cir-
cuit; one tuning having its capacity and in-
ductance in parallel, the other haviag them in
series, as is clear from the figure. The values
of the capacities and inductances in these two
connected circuits are so adjusted that, for the

Ficure 5:

P

PRECISION MOUNTING FOR CRYSTALS

The cam, 20, mounted on the axis, 21, permits the precise raising or

lowering of the catwhisker, 16. This cam may be turned by a knurled knob on the
extension of the axis, 21. A proper tension is provided by the spring, 15.
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wavelength which it is desired to tune out, the
pick-ups in the coupled circuits are equal and
opposite. Therefore, the interference from
this wavelength is blocked out. For other
wavelengths the voltage-drops across the two
tuned circuits in the antenna diverge; one cir-
cuit becoming (effectively) a capacity, the
other an inductance. The coupled circuits do
not then cancel each other and the signal is
detected.

Precision Adjustment for Crystal
e Detector i
v " No. 1,477,826, Ficure 5. Invented by Rob-
ert J. Heitzman of Union Hill, Neww Jersey.
This invention represents another attempt to
solve the problem of a stable adjustment be-
tween the catwhitker and the crystal. A com-
bination of springs, cams and levers permits
the precise placing of the metal point on the
crystal surface, not only with regard ‘to the

bosition of the point but also with regard to
its exact pressure of contact.

Artificial Transmission Line for
Selective Reception

No. 1,477,899, FiGure 6. Invented by C. W,
Rice of Schenectady, New York, and assigned
to the General Electric Company.

This invention introduces what is appar-
ently a novel idea in selective reception of a

-/

certain wave, to the excluston of short-wave
interference and strays. The received impulses
from the antenna are fed into an artificial
transmission line and are taken off this line at
four separate points along it. Since the very
short-time impulses of static and the like re-
quire an appreciable time to trave! along the
artificial line, they do not reach the four suc-

. cessive pick-up circuits in phase. They do not,

therefore, reinforce each other in these cir
cuits, while the impulses due to the wanted
signal do reinforce each other.

Using a Dynamo as an Amplifier

No. 1,479,146. Invented by Ralph E. Mar-
bury of Edgewood Park, Pennsylvania, and
assigned to the Westinghouse Electric and
Manufacturing Company.

To the list, already long, of possible princi-
ples for the amplification of received radio
signals, this invention adds another. The re-
ceived signal, with or without vacuum-tube
amplification, is impressed on the winding of
an electric dynamo in such fashion that the
signal impulses produce alterations in the mag-
netic ficld of the dynamo. These alterations
cause corresponding, but amplified, alterations
in the output of the dynamo, the additional
energy necessary for the amplification being
supplied by the energy of rotation of the rotor
of the machine. These dynamo-electric am-
plifiers can be arranged in successive steps,
much as with vacuum-tube amplification.

-
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A NEW DEVICE FOR SELECTIVE RECEPTION

Figure 6:

The signal is fed into the artificial transmission line at the top of the

drawing, this line having an effective length cqual to at least several times the

wanled wavelength,

The shunt resistance, 11, equals the surge impedance of the

line and is used to prevent reflection of the wave.

i
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For éxpensive, delicate parts—

what panel will you use?

HE picture shows the front

of a Super Heterodyne
hook-up. This set has a normal
range of 3,000 miles. When a
radio fan builds this set he must
use the best radio parts he can
buy. And he needs a panel that
will help those parts operate
most efficiently.

A weak battery, a burned-out
tube—any defective part merely re-
duces the range of a set instantly. A
cheap radio panel can hinder the effec-
tiveness of the best instruments made.

Radio fans all over the country
construct their sets around Celoron

U. S. Signal Corps and U. S. Navy
approve it heartily.

Radio manufacturers can buy Cel-
oron in sheets, tubes, rods and special
forms. Leading radio part makers
have already found that Celoron is

Standard Radio Panels. One

O an ideal material to use for

of them, Mr. Phil Davies, of
Grand Rapids,Mich., writes
about his Celoron panel:

“I bought a Celoron Radio Panel,
first, because of the low loss of
high frequency currents and its
high dielectric capacity ; second,
because of its strength and dura-
bility; third, because of its beau-
tiful finish; fourth, because of its
convenient size.”

Celoron Radio Panels
come in the following
standard sizes finished in
black, mahoganyor oak:

1—6x 7::%
—7x ox
J—7xI12x 14

4—7 x 14 x 3/16
5—7rx 18 x 3/16
6—7 x 21 % 3[16
7—7 x 24 x 316
8—r12x 18 x 3116
o—7 x 26 x 3/16

Special sizes cut toorder
from sheet stock. Write
fgr our free booklet,
Getting the Right
Hook-up with Celoron."’
tcontains diagrams, list
of broadcasting stations,
and information every
set-builder should have.

cabinets, switch bases, and
other radio and wireless
equipment.

Radio fans who buy com-
pleted sets containing Celo-
ron Standard Radio Panels
and instruments insulated
with Celoron can be sure of
getting the insulation their
sets need. Write us for com-

Radio set manufacturers

plete information regarding

who use Celoron panels in their cabi-
nets help fans get greater volume and
clearer reception. Manufacturers of
radio parts who mount their instru-
ments on Celoron bases give insula-
tion those parts need. In Celoron
they have a bakelite product that is
one of the best insulating materials
known. Its dielectric strength has
been proved time and again. The

the use of Celoron in the manufac-
ture-of sets and individual radio parts.

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

DIAMOND STATEFIBRE COMPANY

Bridgeport, Pennsylvania (near Philadelphia)
Bratiches in Principal Cities—Totonto, Canada London, England

CeLorON

STANDARD RADIO PANEL

Please refer to POPULAR RADIO when answering advertisements.
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WA

Crosley Model 51
$18.50

A CROSLEY FOR EVERYONE

Priced Exceptionally Low

T is our ambition that everyone in the United
States be enabled to enjoy the innumerable
pleasures and benefits that radio provides.

We have, therefore, produced in the Crosley line such
an extensive as'sortment of Radio Receivers at prices
so reasonable as to bring them within reach of all.

Our newest receiver, the Crosley Model 51, a two-
tube Armstrong Regenerative set illustrated above,
is indeed a triumph in radio engineering. Although
it consists of detector and. one stage of audio fre-

guency amplification, it sells at the very low price
of $18.50.

CROSLEY TYPE 3.-C—$110.00

A beautifui Consolette Model of Mahogany, adding greatly
to the interior decoration of any hoine. It is an Armstrong
Regenerative set containing the same units as the Crosley
} Type 3-B wilh the addition of a built-in loud speaker. Li-
| censcd under Armetrong U. S. Patent No. 1,113.149. Space
ig provided in the eabinet for housing the necessary batterics.

A special mahogany stand for the Type 3-C may be had for
= 325 extra.
FePEaC CROSLEY TYPE V — $16.00

A one tube regenerative set, licensed under the Armstrong 1. S.
Patent No. 1,113,149 Actual performances of this little recciver
have proven a revelation o the radio world, The MacMillan
cxpedition has consistently been clearly brought in with this
instrument as well as Honolulu and other far distant pointa.

Croaley instruments are sold by best
dealers everywhere. Write for complete
catalog of Crosley receivers and parts

— The Crosley Radio Corporation
C¥8§é~§}f POWEL CROSLEY, Jr., President

Formerly
The Precision Equipment Co. and Crosley Manufacturing Co.

516 Alfred Street ::  :; Cincinnati, Ohio
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Crosley Model X-]
$55.00

FAMOUS CROSLEY MODEL X-]

A Long Distance Receiver =
PROBABLY the greatest single feature of this

Crosley Model X-] receiver 1s its remarkable

selectivity. It will tune through powerful local
broadcasting stations and bring in distant stations :
clearly and with great volume. It is the most popu- 3
lar receiver in America to-day, we believe. l

A four tube radio frequency set combining one stage *
of Tuned Radio Frequency Ampilification, a Detector
and two stages of Audio Frequency Amplification.
A jack to plug in on three tubes for head phones, the
four tubes being otherwise connected for loud speaker.

CROSLEY TYPE 3-B—$42.00

This three tube reégencrative receiver licensed under Armastrong
U. S. Patent No. 1,113,149 combines the Crosley Type V dingle
tube receiver, and the (':maley two stage amplifier. In the hands
of amateurs and profesgionals alike it has consistently out-per-
formed sets costing a great deal more. A person hearing a broad-
cisting station may turn off the set by throwing switch and come
back later without re-tuning.

CROSLEY MODEL VI—$24.00

A two thbe medium range recelver of exceptional merit.  Congsists CROSLEY
of one stage of tuned radio frequency amplification and detector. TYPE 3.B
The one stage of tuned radlo frequency amplification not only =
amplifies the signal before it reaches the detector. cnahling the
detector to work more efficiently, but it also eliminates inter-
ference to a wonderful degree. R

Crasley instruments are sold by best

dealers everywhere, Write for complete
catalog of Crosley receivers and parts

The Crosley Radio Corporation
POWEL CROSLEY, Ja., President

Formerly
The Precision Equipment Co. and Crosley Manufaeturing Co,

516 Alfred Street :: :: Cincinnati, Ohio

CROSLEY
MODEL V1

Please refer to POPULAR RADIO when answering advertisements.
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Haynes-Griffin
41 West 43rd St., N ‘Y. City

RADIO SERVICE Inc.
Complete Parts
for the Haynes Set PARTS FOR THE

sis.oo | Famous Haynes Set

Haymes .00023 Condenser
I-ir:ynes Bank V?;:)u;nd Manufactured by Clapp-Eastham Co.

Coupler Licensed under Armstrong Patent 1,113,149
Fada Rheostat

Haynes Griffin Socket 1000 Miles for $15.00

4 Switch Points

2 Switch Stops The identical parts used by A. J. Haynes in his
8 Binding Posts own personal receiving set—assuring the utmost in
2 3-inch Dials Selectivity, Long Distance Range, Economy, and

Grid Condenser .00025

: Simplicity of Arrangement.
with leak mtg. . .

Grid Leak (1 meg) The appeal of the Haynes Set is universal. To the
Bus bar, solder, copper experienced amateur because of its astonishing long dis-
lugs, and ;gt':r‘f;c“a“m“s tance reception and wonderful selectivity; to the radio
7 x 15 Hard Rubber Panel novice because of its ease of construction and opera-
Send 2c stamp for detailed tion. So simple that no one can possibly go wrong.

price list of parts and Send 4¢ in stamps for mterestmg article on the Havynes

dccessories Set described on the opposite page of this advertisement

— —]

Loud Sp eal{Cf

Major White, “America’s Favorite Broadcaster’”
and former Editbr of “The Wireless Age,’’ has embodied
in this Loud Speaker the results of his thirteen years of
radio experience.

Special non-metallic composition horn and all-wood
base assure clear-toned reproduction, entirely free
from distortion or metallic sound.

The J. Andrew White Loud Speaker stands 21
inches high with bell 93 inches in diameter.

S Parcel Post Prepaid to all points in the U. S. East
12'50 of the Mississippi River.

HAYNES-GRIFFIN RADIO SERVICE, INC.

Mail Order Dept.—145 W. 45th Street, N. Y. City
Retail Store-——41 W. 43rd Street, N. Y. City

Please refer to POrULAR RADIO when answering advertisements.
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riffin

Haynes-G
RADIO SERVICE, Inc. 41 West 43rd St., N. Y. City

/

A.J. HAYNES
Designer of the Haynes Set

The Haynes Condenser

$3.50

Meets every re-
quirement — €X-
treme low mini-
mum capacity
and maximum ca-
pacity of exactly .00023 mifds. No
other condenser is exactly like it—no
other achieves just the right balance
between perfect selectivity and over-
critical adjustment.

The Haynes Bank Wound
Vario-Coupler

$4.35

Furnished with
only the taps you
actually use and
just the night num-
ber of turns on the secondary. Bank
winding provides 1009, efficiency on
higher broadcasting wave lengths.

Haynes-Griffin
Transformer

$4.25

An efficient inter-
mediate wave radio
frequency trans-
former: uniformly tuned to a limited
wave length range, and providing a de-
gree of quictness heretofore unknown in
transformers of this type. Haynes.
Griffin Input Transformer also $4.25.

HAYNES-GRIFFIN RADIO SERVICE, Inc. ,/
Mail Order Dept.—145 W. 45¢th ST., N. Y. City 4

. Four Notable Articles on

RADIO DESIGN

1: “How toBuild the Haynes DX Receiver,” by
Laurence M. Cockaday, Techniczl Editor of “Popu-
lar Radio.” (September, 1923 issue.) Mr. Cock-
aday finds the Haynes Set ideal for the average
man who wants ease of operation, great selectivity,
and excellent ‘ong distance reception.

2: “How to Build a Two-Stage Audio Fre-
quency Amplifier,”” also by Mr. Cockaday (October,
1923 issue.) This article tells how to build the
Haynes Amplifier to give loud speaker volume with
the Haynes Set.

3: “A Simplified Super-Heterodyne,” by A. J-
Haynes (January, 1924 “Radio Broadcast”). The
set described represents the result of Mr. Haynes’s
search for perfection after nineteen previous ex-
perimental models had been built.

4: “Shooting Trouble in the Super,” also by
Mr. Haynes (March, 1924 “Radio Broadcast.”)
Here Mr. Haynes gives many practical suggestions
for meeting almost every conceivable difficulty
which may develop in the super-heterodyne.

THE DEMAND FOR THESE
ARTICLES IS WORLD-WIDE 7

In the history of radio no articles on radio design
have attracted more widespread enthusiasm. Thou- /7
sands of letters from all parts of the world have /
asked us for copies. 7/

Through the courtesy of ‘Popular Radic”
and ‘‘Radio Broadcast’’ we are able to offer s
them to interested experimenters at the 7  Griffin
actual cost of printing and mailing. // 145 'W.45th St.,

Simply send 4¢ in stamps for each  / New York City

Haynes-

: 7’
2;3;1:“ wanted. Use the handy /7 Send me articles
’ 7 checked below. I en-
’ close 4c¢ in stamps for
La Ne:;a 1:;).& Ss each one wanted:
rgest Radio Store /7 1: Haynes DX Receiver

P 2: Audio Amplifier
3: Simplified Super
4: Shooting Trouble

Retail Store—41 W. 43rd ST., N. Y. City p / T ——

Piease refer to POPULAR RADIO when answering advertisements.
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& K Phones are designed
for just one purpose — the
natural reproduction of musi-
cal tones. They are sold under a
guarantee to reproduce both high
and low tones more clearly, with
greater naturalness and mellow-
ness. They will not increase the
loudness of weak signals —because
allthe tones, high and low, have to
be kept in natural proportion, to se-
« cure such mellowness as N & K.
gives. It’s the job of your radio
set to give volume.

Fans and mere beginners alike
are enthusiastic over N& K’s won-
derful clearness. Qut of several
hundred amateur stations that
tested N & K Phones last year, a
full 90 per cent pronounced them
the best they had ever used.

“Entirely free from mechanical
sounds’’ says Station 1PX. ““Exclude
noise of visitors moving around operat-
ing room’’ says Station G.R.R. ““Tone
soft and clear as a bell™ says 1FI; and
so on. We will gladly send you our
new folder reproducing other comments
from fans and telling the real reasons
aw/hy N & K Phones reproduce more
clearly than other phones. ¥'rite noav,

TH. GOLDSCHMIDT
CORP.
Department PS5
15 William Street

N&QK Head Set, Model D, 4000 ohms, s & remari-
Ji New York, N.Y.

able example of shillful wordmanship. Mads
of nickeled brass, with hard rubber car caps, accurataly
maching shreaded to dnsure preper ssating of diaphragm,
A special deviee insures uniform spacing between dia-
phragm and magner poles, Magnets sf finest German steel,
wound by entively new methed, Sanitary headband, couv-
ered with genuine leather.  Six foor cord. Price, .&’3.50.

DEALERS: —N & K Phones are heing backed by 2 you are promptly supplied with N & K Phones if you
wide advertising campaign that'is already bringing a  order direct from us. N & K comes packed in cartons
big increase in sales. Until the announcement of our  of ten with advertising display cards for window and
complete distributor organization, we will see that counter and leaflets. Write or wire for carton today.

Please refer to POPULAR RADIO when answering adverlisements.
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TunER

Send for the 32-page il-
lustrated book  giving
latest authentic informa-
tion on drilling, wiring,
assembling and tuning 6
and 8 tube Ultradyne re-
ceivers.

50c

OSLILLATON

“The Standard of Comparison’’

ULTRADYDE

The Improved

SUPER-HETERODYNE

Employs ‘Modulation System,” an cntircly new
Erinciplc of radio reception just developed and perfected

vy R. E. Lacault, A. M. 1. R E., technical editor of
Radio News and formerly Radio Research Engincer
with the French Signal Corps Research Laboratories.

This principle is of such a basic character that the
sensitiveness is increased over that of any known
recciver. Weakest signals are made to opcrate the
loud speaker. Results secured by the Ultradyne exceed
Rly far those obtained with Reflex, Super-Regenerative,

eutrodyne and even with the well-known Super-
Heterodyne. This is true in regard to selectivity, range,
signal audibility, simplicity and general efficiency.

The “Modulation System™ is emploved exclusively
in the Ultradyne, the improved and simplified Super-
Heterodyne.

Write for descriptive circular

PHENIX RADIO CORP.

7-9 Beekman Street = New York City

_#

Please refer to POPULAR RADIO when answering adveriisements.
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A NEW

[}

CIRCUIT DIAGRAM—READ IT!

T I (P

J\
ATV
\‘ 3 L 5
[ea%
Ledd
Sddan -
It’s Not the Face of the Watch, It’s the Works that Tell the Story.
v 1. Variable Condenser. Contains forty-three plates of heavy aIL:minum with five plate verniet for

fine tuning. Mouriting plates of heavy, Bakelite. Ends of rozor plates bolted, preventing bending or
shorting.”” Large bearings make smooth easy operating.
sy,

e
¥ ————

P 3. Inductance Coil. Increases the wave range of the variocoupler 10 3000 meters. Diamond wound
for minimum distributed capacity. Tapped for selective tuning.

3. Variocoupler. Coupler shell and rotor built of solid Kellogg Bakelite, treated to avoid ““distributed
capacity.”” Many tadio experts consider this the best coupler obtainable today.

Variometer. Rotor shaft accurately and permently held in bearings. No sliding contacrs. This
variometer gives great added selectivity, more value.

L s. Transformers. Designed to overcome defects of existing types and to furnish distortionless am-
plification of all audio frequencies. Shect metal case heavily enameled. Primary and secondary bind-
ing posts most accessibly placed on the transformer, plainly marked.

A, 6. Rheostats. Have strong, wide springs, grasping the tocor resistance on two sides with strong,
positive contact. The control varies on the half turn of the coil wire on the rotor, giving vernier
effect and enabling the operator to secure great selectivity, and freedom from noise an trouble,
L At 7 Tube Sockets. All Bakelite. Bayoner slot reinforced with brass plate. Terminals plainly marked.
Heavy speings inset into base, so they cannot rouch mounting surface. With Kellogg tube sockers
there is no worrying about proper connection with your lamp terminals,
oot 8. Binding Post Assembly. Symphony Binding Posts connect through separate openings in the
rear of the set. Each of these openings have an insulating bushing. This does away with unsightly
and unnecessary wiring connections on the front panel.

va 9. Bakelite Panel. This slender, strong, highly polished panel has the equipment located upon its
face in the most advantageous positions. ese mountings fit mose accurately drilled openings and
this face equipment is a model of proper radio assembly. -

At 10. Aluminum Shielding. One who has not operated a radio set cannot appreciate the importance of

cal_»ef:él shielding and grounding. Symphony shielding is pure aluminum and ample size, correctly

1
A - 11. Circuit. The drcuit of the Symphony is controljed by the apparatus above described, and mechan-
ically wired as indicated, produces receiving of the highest order.
12. Contact Points. Heavy, silver plated for minimum resistance, an instance of the fine and all im-
portant attention to details that makes for successful radio recciving.

e s
In addition to the important, accurate and successful units pictured above, there are Mr. Radic Fan:

also the other Kellogg radio parts to complete this most efficient circust 1 yourdealer doea

M Dealer: Jones RADIO Company C gy e,
Ftite tor our bol- ' 1066 W. Adams Street, Chicago, Iil, il el
count Bheet. The The Sympbony Is manufactured under the U. 8. Patent No. 1113149, Anastrons Regencrative Cireuit gg:gﬁmé%?&l:;

§rmh‘;';f,,'§“ ,l{,,',’}_ All parts used in the Symphony are built and guaranteed by the Kellogg Switchboard & Supply catalog by retumn
its. Company, manufacturers for twenty-five years of complete telephone equipment mail.

Please refer to POPULAR RADIO when answering advertisements.
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cmy g o A g
Pioneers in the

. development of
sound reproduc-

. ing and ampli- «
- fyingequipment

E new model R3 is distinguished by
twoimportantfeatures—a VolumeCon-
trol, and reduction of current consumption
to a point where it need no longer be taken
into consideration.

HIS instrument sets a new and higher standard of adapt-

ability, refinement and also economy of operation. By means
of the new Volume Control, reproduction can be adjusted at
any degree from very loud to very soft.

R3—(As illustrated) with Volume Control $35.00
R 2—(New Model) with Volume Control . 50.00
M1—Requiring no battery for its operation  35.00

Magnavox Reproducers, Power Amplifiers and Combination Sets may
be had of good Dealers everywhere. Write for catalog.

THE MAGNAVOX CO., OAKLAND, CALIF.
New York Office: 370 SEVENTH AVENUE
Canadian Distributors: Perkins Electric Limited, Toronto, Montreal, Winnipeg

MAGNAVOX PRODUCTS

There is a Magnavox for every receiving set

Please refer to POPULAR RADIO when answering advertisements.
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“The Best That Money Can Buy”

“GOLD SEAL” HEADSETS

2200 Ohms
36.00

3200 Ohms

“GOLD SEAL” HEAD SETS are electrically and mechanically,—as well as from a radio
standpoint,—as perfect as the highest-priced Head Set on the market,—yet, with all their per-
fection, they retail at only $6.00 for 2200 Ohm and $8.00 for 3200 Ohm.

The trade mark “DEVEAU” has stood for the highest quality in telephone apparatus for
thirty years,—a guarantee that every known advantage in design and manufacturing has been
taken into carcful consideration. )

Magnets are extra-heavy one-piece units; cups are of aluminum to keep down the weight
but unlike other Head Sets, every exposed metal part of the set is finished in genuine 24-karat
gold,—under a protective lacquer so that the finish will last for years; the terminals of each
unit are concealed,—no contact possible with users’ hands.

_ “DEVEAU GOLD SEAL” HEAD SETS are like a picce of fine jewelry in appearance, but
with all the radio niceties thai the most advanced radio enthusiast can desire. DEVEAU Units
cxactly match each other in tone,—each has maximum sensitivity and perfection of tone
quality

“DEVEAU GOLD SEAL” HEAD SETS are guaranteed to be electrically and mechani-

cally perfect,—our Guarantee protects every purchaser.

STANLEY & PATTERSON 3 VORkKy StReet

NEW YORK CITY, U.S. A.

Please refer to POPULAR RADIO when answering advertisements.
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TYPE 231-A AUDIO TRANSFORMER

The first closed core transformers on
the market available for use in broadcast
receivers were built by the GENERAL
RADIO COMPANY, nearly a decade ago.

Today the type 231-A is the standard
of excellence in transformer construction.

Thousands of these transformers are in
use by fans throughout the entire radio
‘world. They have proven a source ‘of de-
light to ‘““listeners-in”’ everywhere because
of their volume and quality of amplification.

Many of the leading manufactured
broadcast receivers are using GENERAL
RADIQO CO. transformers as standard
equipment — because of their unfailing
satisfaction.

Whether you are building a set or buy-
ing one, the question of “‘Quality Ampli-
fication’’ will be settled once and for all
if you insist upon the GENERAL
RADIO CO. transformers.

Winding Ratio 3.7 to 1. Impedance
Ratio 10 to 1.
PRICE $5.00

4
\ il il
“Products ot Proven Merit”’ 4 :_Z W —

TYPE 247-H VARIABLE CONDENSER

The 247-H geared variable condenser
is the product of extensive laboratory
research by skilled radio engineers.

In its design are incorporated features
which promote the utmost electrical and
mechanical efficiency.

Its method of vernier adjustment is
particularly commendable.

By using the counter-balanced gear,
operated by a pinion, capacity may be
accurately controlled to a minute degree—
thus making possible extreme selectivity.

Its bearings are smooth running and its
dielectric losses are low.

Due to its critical capacity control and
general over-all efficiency, the 247-H con-
denser is readily adaptable to use in a
wavemeter and filter as well as in the
receiver circuit.

Capacity of the 247-H condenser .0005
microfarad.

PRICE $5.00

Write TODAY for our Instructwe Folders on “‘Quality Amplification’’

and ‘‘Quality Condensers”

and our new Radio Bulletin 817-U

GENERAL RADIO (o

Manufacturers of
RADIO AND ELECTRICAL LABORATORY APPARATUS
Massachusetts Ave. and Windsor St.

CAMBRIDGE

M MASSACHUSETTS

Please refer to POPULAR RaADIO when answering advertisements
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—Wwrites a man
who has just changed
one 23 plate condenser
and another 43 plate condenser to

“FRESHMAN SELECTIVE”
VARIABLE CONDENSERS

HIS is only one of the many unsolicited letters
we are receiving from people who have changed from the
ordinary plate type condenser to the Freshman Selective.

You are missing fully 509, of the real thrill and enjoyment of radio if you |
have not equipped your set with Freshman Selective Variable Condensers. [
Engineering tests have proved their high efficiency, low phase angle loss, |
high insulation, freedom from leakage. These tests have been substantia- '

ted in actual practice in Neutrodyne, Super-Heterodyne, Reflex and other
| popular circuits.

| For Transmission or Reception

|

Attractively com- Prices: !
|

|

|

|

pac.t. ; Official Report Electrical TesdngLabs.,N. Y. C. .0003 MF.....
Quiet in operation. (Fquiv. to 17 pl.) $
.0005 MF..... 5
EA

Withstands 8,000

PHASE ANGLE LOSS=LESS THAN WUTE 3

Volts. Cannot short _‘°°°5 (53 iﬂth](?) 2l J

0 D BED wiMyM CAPROITY- A e A
circuit. ) % 0004 i:‘é WSULATION RESISTANCE <200 weconws (Equiv. ta 43 pl.)
The only variable = e : With 3 inch $ 5
conden_seirl, theplates ,.-oeoy Vernier Dial
g “i’::'grea actually % ooz} With 4 inch Vernier

ry : N Dial 50¢. extrae

DIAL  SETTING

r

Ask yourdealeror At your dealer’s

a j E . . |

write for our free otherwise send

R (has, Freshman(o.Ine. &5

E:zf:r(;zly Eu erg- ] (:). ® anSp{_o:; will li.c
rodyne, Tri- o supplie with-

Flex and other J adlo G‘bndense" L/,’Odllct‘f out further

good circuits, 106 Seventh Avenue, New York City charge.

Please refer to POPULAR RADIO when answering advertisenents.
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Write for salce
information on
own letter head

Introducing,

TIMBRETONE,
“The Loud Speaker,
that does what the others advertise.”

Retails at $20.00

An innovation that makes it the finest toned reproducer of Radio Broadcasting on the market today. Made entirely of
wood, eliminating all metallic sound—Iike the violin, it improves with age. Sold with “Satisfaction guaranteed or your
money returned.”  Finished in Mahogany. Oak or Natural Maple.

Made in Hoosick Falls, N. Y., by the TIMBRETONE MFG. CO.
: _

Picase refer to POPULAR RADIO when answering advertisements.
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Clear from the skies

You can get greater clarity with a good storage battery
than by any other means. 1f you are in any doubt
about this important matter, try some friend’s set that
is hooked up to an Exide Battery.

It is a fascination to see how far distant a station
you can tune in, but still more fascinating to get it so
clearly that you actually enjoy the concert.

Two things to remember

There are two things to remember about Exide
Batteries: They give uniform current over a long
period of discharge. This means not only clear recep-
tion but economy.

The second thing to remember is that there is an
Exide Radio Battery made for every type of tube. In
addition to the “B” battery there are Exide “A’s” for
2-volt, 4-volt and 6-volt tubes.

Fromthe “midget” five-pound batteryforlow-voltage
tubes to the larger battery for six volts, each Exide is
powerful, rugged, silent, and so long-lasting that it
makes for true economy.

For low.voltage tubes Exide *“B’* Battery

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- 4 F?t six-volt tubes
tery consists of a single cell. It Made in four sizes—of 25, 50,
will heat the filament of a WD-11 100, and 150 ampere hour ca-
or other quarter-ampere tube for gacmes._ Like all Exides this
approximately 96 hours. The attery is conservatively rated.

4.volt A battery, having two It has extra-heavy plates as-

cells, will light the filament of a RADID BATTERI ES suring constant potential over

UV-199 tube for 200 hours. a long period of discharge.

And the reason is obvious

The Exide Radio Battery results from experience in
the radio field dating far back of amateur radio. In
fact, a majority of all government and commercial
radio plants are equipped with Exide Batteries. The
giant dirigible Shenandoah and the great ship
Leviathan are Exide-equipped.

Go to any radio dealer or Exide Service Station and ask for
Exide A and B Batteries. If your dealer cannot supply you with
free booklets describing the complete Exide line of radio batteries,
write to us.

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

In Canada, Exide Batteries of Canada, Limited, 133-157 Dufferin Street, Toronto

Please refer to POPULAR RADIO when answering advertisements.
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RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER

How to get increased distance
with your crystal set

OUR crystal set is the starting

point on which to build a good dis-
tance receiver. For authorities agree
that there is nothing finer than a good
crystal for clean-cut detection—not so
loud as a tube, perhaps, but much
clearer. Simplicity itself is the crystal.
And its improved modern forms and
mountings make adjustment easy. By
all means, keep this element with
which you are already familiar.

Use tubes to best advantage

Tubes, of course, are needed for ampli-
fication—to build up weak distant
signals so that they may operate your
crystal detector. But, by putting your
money for tube equipment into one or
more stages of radio frequency amplifi-
cation, tuned with BALLANTINE VARIO-
TRANSFORMER Units, you will get
increased distance. And with this
method there comes a greater selectiv-
ity, accompanied by a reduction of

Comlp}‘ete radio f‘:gqugncv
amplifier unit wit
socketandrheostat 15-0-9
Transformer only $

for panel or base 9-6-9

with

BALLANTINE
VARIOTRANSFORMER
UNITS

Present hook-up
tunes broadly

Revised hook-up

interfering noises. In fact, BALLANTINE
amplification into a crystal detector
may be made as clear as a victrola.
Furthermore, the full possibilities of
your tubes may be developed without
annoying your neighbors.

Easy changes quickly made
The above diagrams show how one
popular make of crystal set can be
brought up to date quite readily—only
a slight rearrangement of wiring tohook
in the first BALLANTINE Unit. And it’s
just as easy withany other crystal hook-
up. Additional BALLANTINE Units may
be inserted from time to time.

Try this instrument. Then, if there’s
anything you don’t understand, our
staff engineers will help you out.

Booklet tells how to improve

crystal sets

“Radio Frequency Amplification with the

BALLANTINE VARIOTRANSFORMER," is the

title of our 25-page booklet, packed with

useful data, charts and diagrams. Send
for your copy now.

Beoirerw RUBEER Mire. Ca.
Pioneers in Bakelite Moulding

224 Fanny Road, Boonton, N. J.

RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMEE

Please refer to POPULAR RADIO when answering advertisements.
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Philadelphia

Highly Selective and Easy
to Operate

T is easy to operate an

ATwATER KENT Receiving
Set-—anyone can tune in a
distant station and obtain
clear reception — its wide
range, accuracy, and sim-
plicity have made it an out-
standing preference among
families the nation over.

The tonal fidelity of an ATwaTER
Kent Loud Speaker is the de-
light of every owner.

ATWATER KeENT Mrc. COMPANY
4933 STENTON AVE., PHILA.. PA.

e e s T e (L TS L AT ey R (I AN NTTN I T R
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Everyone Can Now Own
a Quality Radio Set

HESE 1wo Improved Miraco models make it possible for
I every family to own their own set—10 have a choice seat
for the opera or symphony or jazz concert right in their
own living room.
Improvements and refinements that appear in expensive sets
only are built in each and every MIRACO. In other words,
highest quality at the lowest price has been solely responsible for
the sale of thousands of our sets that are bringing radio-joy to
each and every family who own one. Users of Miraco sets
report getting as mnany as fifty stations in one evening.

This is Model K—the much-talked- The cabinets are of solid mahogany and workmanship is un-
of outfit with which Mr. E. D. excelled. Easy and simple to operate and always dependable.

Elliott of Milford, New York, got Fully GUARANTEED against any defects in workmanship.
london, England, Fairbanks,

Alaska—La Palma, Panama, San Write for our new bulletin TODAY
Francisco—Los Angeles and about
122 other long distance stations.

It’s a two-tube outfit $29.50

that sells for only. ..

Dealers — Jobbers: Write for proposition quickly

Agents: There’s still some terrilory open-—write or wire

THE MIDWEST RADIO COMPANY

812 Maio Street, Cincinoati, Ohio

MODEL MW

Shown in the illustration at the top
of the page is our 4-tube outfit that
can be used with a loud speaker.
It sells for only $54.50.

Write for Bulletin

Please refer to PorULAR RADIO when answering advertisements.
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Considering

GBRAND |
R |
g

\. 7

o |

UR new reproducer is now under consideration by thou-

sands of radio enthusiasts throughout the country. Singu-

, larly, many of the most expert are making quick decisions

and below we quote from an opinion, entirely unsolicited, given
us by Mr. C. E. Mattson, Balumore.

“] gave the sample a test ar one of the radio stores. About 15
customers crowded round and all agreed it was equal to the $35.00

and won by scveral lengths against the $30.00 My own
opinion is that the M-G is going to be the greatest hit in radio this
and next scason

\,v'l_i_:r!;n fAve r;:l:re date ot }:nlny 10 pre ;
from receiving above, we have had
orders for immediate shipment, aggre-
gating exactly 146 complete reproducers
and a large quantity of extra umts for
other makes of horns and phonographs

from Mr. Mattson and his customers.
Prices. An Explanation.
We have been reluctantly obliged to
slighuly increase our price and to pro-
spective purchasers a full explanation
will be mailed on reccipt of a postal card.

Complete with (gold plated) unit and cord, ready for attaching $ 1 2,00

West of the Rockies )

Unit only (gold plated) with cord ready for atiaching
Unit only (nickel plated) with cord ready for attaching

$12.65
5.00
4.00

The MOZART-GRAND CO.

Manufacturers of Fine Instruments

U. 8. A.

Please refer to POPULAR RaDIO when answering-adverlisements.
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“Take No Chances—Use Como”
The World’s Standard Push-Pull Transformer

“COMO DUPLEX?”
TRANSFORMERS

(Push-Pull Power Type)

‘ I ‘HE first and best power type trans-
formers offered the radio enthusiast.
In competition COMO stands alone!
We can prove it. Mr. Laurence M.
Sexd for Copy of — Cockaday, well known Radio Engineer,
specifies COMO push-pull transformers
in his latest radio receiver—the four
circuit tuner— Take advantage of Mr.
) ;
Over 10,000 replies were recewed COCkaday S CX[).CTICIICC and use COMO
from one article pertaining to pow-  yourself to obtain greater Volume, better
cr amplification using “Como Du- T fecd f .
plex” transformers—most of those quahity and freedom from tube Nno1ses
who rt’ph'!d are mow enthustastic that Ordinary trangformers produce A
users. Why not join them? . ; ’
great deal of the noise that is blamed on
PRICE $12.50 “static’’ is really tube noise amplified
Per Pair by improperly designed transformers.
COMO may be used with your present
amplifier, giving you more volume on
weak signals that more of the ordinary
amplification would kill.

COMO APPARATUS COMPANY

446 Tremont Street Boston, Mass.

[

“How to build a Power
Amplifier”

THEY ARE FOR SALE AT LEADING DEALERS

Please refer to POPULAR RADIO when answering advertisements.
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Al ”hnu_

The Famous o
BEL-CANTO |

Acoustical
Amplifier ke

il &

wumurHi

l BEL-CANTO
SUPERIORITY

1. Our own fiher
hora. Crystalline
finlsh.

2. Our own adjust-
able -loud spesak-
Ing unit, giving a
wide range of
tone quality and
volume without
distortion,

—_—

]

Direct from
Manufacturer
to you

oy ———— |

/.

ol

3. The base of cast N
iron, welghing \\
four pounds, =

ellminating top
heaviness

4. All other metal
arts are of
eavy cast alu-
minum, highly
pollshed.

§. Complete Instru-
mcal stands 24
Inches high, 10
inch bell.

6. Guaranteed for
one vear [rom
date of purchase
against mechani-
cal defects of any

==
e |

You cannot buy the
BEL-CANTO from

any dealer

———

Only direct from us. We
save you these three profits
Money back any

DISTRIBUTOR, JOBBER 1 Giacishon ‘e

GUARANTEE

further guarantee to d.
and DEALER the publlcation earry- - ‘.:;n lary b

Lng thisadvertisement el e At-
that each and every tertes lrequ red.

Call at our factory, send us your speaker sold wlll be g"g‘ plug in on

heck d h exactly ns advertised nd stage.

check, money order, or pay the i gy

postman $10.00. Prepaid to any :

part of U. S, and possessions. —

Tel. Vanderbilt 8959
C. Q. D. Delivered to your door

BENSEL- BON[S CO.. Inc-
General Office and Factory, Dept. P.R.417-419-421 East 34th St., N.Y.C.

T e Y G N s ST S S S 7 e S o

Please refer to POPULAR RADIO when answering advertisements.
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Balanced/

RADIO RECEIVER
THE: sheer weight of overwhelming merit,

has given to the name “Eagle”, in a short
L time a tremendous significance — the
greatest of neutrodyne receivers. Hearsay,
mere “claims” or boasting could not have
préduced such sensational prominence. This
is the verdict of radio engineers, leading author-
ities and of radio fans who have made

o, an absolutely unbiased comparison.
TR The secret of the EAGLE'S marked
superiority 1s its infinitely fine balance
—as perfect, as flexible, as dependable
as that of the carefully trained tight-rope
walker to whom balance means life itself.
Balanced tube capacities is the fundamental
principle of the EAGLE Neutrodyne Receiver.
Each EAGLE Neutrodyne Receiver is bal-
anced by a neutrodyne expert with the same
unhurried, painstaking precision as devoted
to the first EAGLE. As easily operated as a

phonograph. Guaranteed without reservation.

L 4
Write for literature.
Kok

Licensed by Independent Radlo Manufacturers, Inc.,
under  1lazeitine  Patent  No. 1.450,08(, dated
Mnreh 27th, 1023, and other patents pending.

Write for Illustrated Leaflet

-’.
SRN22- A

\OLE Rap10 COMY

Ewark NEw JERSE

18 Boyden Place

,’__.

Plcase refer to PoruLar RaDI1o when answering adverlisements,

A-A—-—x,--_sJ
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|
Attend the
Presidential
Conventions @

Through the

TRADE MARHK

RADIO-REPRODUCTION
LOUD SPEAKER

EAR the famous speakers as dis-

tinctly as though you were actually
present. The ATLAS produces this mar-
velous illusion. Give your family and
friends a real treat. Order your ATLAS
Loud Speaker now.

Booklet “B"" Upon Request

rarann esupiing " $13.50

Multiple Electric Products Co.Inc.

Makers of Time-Lag—MONO-FUSES—Multiple
2 ORANGE STREET 1 NEWARK, N. J.

District Offices in

BOSTON, MASS. PHILADELPHIA, PA. BALTIMORE, MD. BUFFALO, N. Y. ROCHESTER, N. Y.
PITTSBURGH, PA. DETROIT, MICH. CHICAGO. ILL. ST. LOUIS, MO.
DENVER, COLO. SAN FRANCISCO, CAL.

Sole Canadian Distributors, Marconi Wireless Telegraph Co. of Canada Ltd., Montreal, Canadd

Please refer to PoruLar RAapio when answering advertisements.
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ﬁﬁtinnal Radin Inut
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This Diploma
@eriifies um__?&n

Rade-Inncran
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A
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to the Best Radio Positions

Get It — You Can Earn Big Money With It

No previous experience in Llectricity or Radio is necessary.
In a few short months, you can easily win this certificate and
qualify for one of the splendid, big money positions in Radio.

Merle Wetzel of Chicago Heights, IIL,
advanced from lineman to Radio Lngineer,
increasing his salary 100 per cent. even while
taking our course! Fin-

Radio-trician Certificate awarded you on the
completion of your course is government

recognized, counting for 5 to 10 points

on all government li-

met Welch, right after fin-

cense examinations.

Way,

ishing his training, started
earning $300 a month and
expenses. Another graduate
is now an operator of
Broadeasting Station PWX
of Havana, Cuba, and
earns 3250 a month. 5till
another graduate, only 16
years old, is averaging $70
8 week In a radio store
Hundreds of other men are
occupying equally attrae-
t.wcgositmna after winning
our Certified Radio-trician
certificate.

Easy Now to Become A
Certified Radio-trician

No other work in the
world today offers such
opportunities, such big
money, such rapid ad-
vancement, sych a promis-

A Few of Many Letters We
Receive Which Explain How
We Place Graduates in
Radio Position

We arc in need of the services of a compe-
tent radio enkineer who hus a thorouxh knowl.
cdggo of radio, together with sellmﬁ ability,
nng wouyld appreciate it If you eovuld recom-
tnend to us &ny peraon or persens that could
fill a pasition as outlined above,

DX-INSTRUMENT CO.

Good Future

1 want a man who can show the customer
about circtits, and answer qQuestions. One
who can Bet ug sample seta.

Hwo must hold at least a third grade commer.
ciul lieense in order that our broadcast statlon
may hie operated at least twice a week. This
position offera a fine future to the rlﬁht man,

JOHN R. KOCH

Executive Position

We thought you would be in a positlon to co.
operate with us in securing men with execuy-
tive mbility as weil aa knowledge of the Radio
business to takie charre of our offices an Jncal
managers. UNIVERSALR

Instruments
Free to Students
An extraordinary feature
of this course is the use of
four patented instruments,
owned exclusively by us,
which give practical train-
ing in radio operation, in-
stallation, maintenance and
repair—all of which you
must have to become an
Expert Radie-trician.
Also, now included
free with course, are cir-
cuits and parts for buiid-
ing the latest receiving
sets.

Send for Radio Book
Thousands of positions

ing future as does Radic. And the Expert
Radio-trician is the man who is in a position
to choose the best of these opportunities—to
jump farthest ahead in this newest gnd fastest
growing industry.

Become an Expert Radio-trician. You can
—easily and quickly. The National Radio
Institute, America's ‘first ‘and larcest Radio
School, has devised a remarkable method
that makes it easy for anyone to qualify right
at home during spare'time. Prominent radio
experts give you personal advice and instruc-
tion through the mail. They grade your
Dapers, answer vour questions, and in every
possible way help you in vour work. And
you learn the practical, wonderful side of
radio by actual practice on patented instru-
ments we send you free. The Certified

AD10 CO. are open to Cer.ified
Radio-tricians. Find out

. what your opportunities
are in thi. .aecinating profession, Send for

interestine book, '‘Rich Rewards In Radio,”
which gives complete details on plan by which
the National Radio Institute quickly qualifies
you at home in spare time as a Certified

adio-trician. Send the coupon or. a posteard
for free bank NOW. NATIONAL RADIO
})NSCTITUTE', Dept. 32EA, Washington,

Emginesr

— e e g e e Gy e St e e e

§

Mechanic

J '

£
[ I"T{ﬂf

Radia

=t e e B e Sl e s

NATIONAL RADIO INSTITUTE, Dept. 32EA, Washington, D, C

fend me your book, "Rich Rewards In Radle.”
obportunitiea in radlo, and how you will gulekly tra
to win & Certiled Radio-triclan Certificate.

Name, .....
Street . |
City .

wlith full particuiars about the

in me In my sparc time at home
Alsg about your EleOJ’mEnL service

Please refer to POPULAR RADIO when answering advertisements.
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No Circuits Equal These

In Range, Purity, Volume!

Maximum range. selectivity
and volume are positively
assured through El,)r]a radio
frequency transformers. Re-
flex and cascade types. $5

Superior quality of Erla
audio tranformers stands
clearly revealed in their
ability to amplify three
stages without Aaw.

Extreme sensitiveness and
erfect stability of Erla
Exed crystal rectifiers meet

every requ:rement_of re-
ex operation. List, $1

—’.-___.q

Famous Erla Duo-Reflex Circuits
Lube for Tube, the Most Powerful Ever Built

]ME serves only to emphasize the superi-
ority of Erla Duo-Reflex Circuits —tube for
tube, the most powerful circuits ever built.

An Erla circuit introduced efficient one-tube
loud speaker reception, and still stands unsur-
passed. So too, Erla two and three-tube circuits
remain unchallenged, outstripping four and five
tubes otherwise employed.

Even in minor phases, Erla superiority is
pronounced. Control is positively fool proof,
eliminating reradiation and distortion, while
stability is so complete’ that every station is
heard invariably with the same dial setting.

Underlying the efficiency of these circuits, and
the mainspring of their success, are Erla radio
and audio transformers. Through synchroniz-
ing perfectly received radio, reflexed radio
and reflexed audio frequency currents, they
enable vacuum tubes to do triple duty, multi-
plying amplification without flaw.

Equally indispensible to maximum efficiency
are Erla Selectoformer, Erla fixed crystal rec-
tifier and Erla condensers, meeting completely
the exacting requirements of reflex design.

For complete information, ask your dealer for
Erla Bulletin No. 20; or write direct.

Electrical Research Laboratories

Dept. R. 2500 Cottage Grove Ave., Chicago

Erla Selectoformer betters
coupling between any an-
tenna and anyreceiver, with
reaultant increase in range
and selectivity. List, $5

Erla condensers alone bear
the srords *“tested capacity””
on their labels. guarantee-
INg superior accuracy at no
extra cost. 35¢c to 75¢ ea.

Exclusive features of Erla
sockets are now available

in 199 as well as standard
size. Quality and workman-
ship unequaled. 65cand 75¢

Please refer to PoPULAR Raplo when answering advertisements.
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If you closed your eyes you’d think
you were in the Fifth Row Center

You can hear the soffer tones

LUG in a pair of Murdock Radio 'Phones—

and tune-in on New York. You'll think
you are in the fifth row center at a Broadway
musical show—at the Symphony Concert, or the
Opera. Everything is reproduced—the clear
notes of the singer’s voice, the high

ounces. This extremely light weight makes it
possible for the user to wear these 'phones for
hours without discomfort. Ear caps are espe-
cially designed to exclude outside noises. The im-
proved flat head-band is feather-weight, and does

not bind the head. And there are

and the low tones of the violin, the
saxophone of the jazz orchestra.

Perfect diaphragm adjust-
ment the secret

THE correct seating and clamping
of the diaphragms are important fac-
tors in the success of Murdock Radio
'Phones. This adjustment Lkeeps
the diaphragms in place—and pre-
vents distortion. The sensitivity
of the diaphragms gives natural

sulation.

place.

Built, not assembled

Murdocks are made in a single
unit, of superior moulded in-
Each part is fitted
by one process into its proper
They are moulded to-

no screws in the band or adjusting
rods, which means added comfort to
the wearer.

Over 1,000,000 Murdocks are in
use today. Quantity production
has enabled us to standardize our
price—so that when you buy a Mur-
dock you are sure of getting the best
possible value. Get a Murdock to-
day and test it out. It is fully
guaranteed.

Murdock Multiple Plug Jack

reproduction to voice and music.

Light and comfortable

gether — assuring firmness,
strength and durability. And
they can’t get out of adjust-

THIS effective plug jack permits
the use of one to four 'phones at the

ment

THE Murdock weighs only 13

same time. Get one—and let the
whole family listen in.

WM. J. MURDOCK COMPANY, 373 Washington Avenue, Chelsea, Mass.
Braneh Qffices: Chicago and San Francisco

MURDOCK
RADIO PHONES

Standard since 1904

r== =MAIL COUPON FOR FREE BOOKLET——-i

I Wm. ). Murdeck Co.,

i 373 Washington Avenue, Chelrea, Mass. I
I Gentlemen: Please send me, without obliga-

] tion, your free booklet, “The Ears of Radio,” |
} which explains the importance of radio "phones to

1 efficient radio reception. |
: Name. . .. .......... ......... :
| SETEOR. . o g o e messiennfis ey [ e M memes= B s o)+« e - GGG BE ]
: City !

Please refer to POPULAR RADI1O when answering advertisements.
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PATENTS PENDING

Connects four phones or less in series to

any Radio Set employing standard
telephone jacks

Cat. No. 616
Price %1.50

It adds to the appearance of any set.
With all phone tips adjusted, the
diameter is but 114 inches

2 ARKELEW .

a @

Barkelew Four-Phone P/ag

Please refer to POPULAR RADIO when answering advertisements.
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Licensed under Armatrong U. S. Patent No. 1,118, 1i9

Eleven Degrees from the North Pole

Ice —endless miles of ice, as
far as the eye can see. And
frozen fast in the ice, amid
the deadly stillness and the
unearthly lights of the Arctic,
a staunch little eighty-nine
foot schooner! But Donald B.
MacMillan and his band of
brave explorers are not alone
tonight.

Under their ice-bound
hatches they listen eagerly to
the news of the cutside world,

TRAOE MAR®

Long-Distance Radio

The new Zenith
MOdel 3R iR "Lonz-Dia-
tance” Receiver- Ammplifier com-
bines a specially designed dis-
tortionless three-stage amplifier
with the new and different Zenith
three-circuit regenerative tuner.
Fine vernler adjustments—in
connection with the unique
Zenith aperiodic or non-resonant
selector” primary circuit—make
possible extreme selectivity.

2,000 to 3,000 Miles With
Any Loud-Speaker

With the new Zenith 3R gatisfac-
tory reception over distances ot

broadcast to them from the
Zenith - Edgewater Beach
Hotel Broadcasting Station, Chicago—to violins in
Newark, Schenectady, Los Angeles—to singers in
Atlanta—to a lively orchestra in Honolulu.

Stations in all these cities—-and in several hun-
dred others — they have readily tuned in; yet the
Bowdoin tonight is only eleven degrees from the
North Pole!

Out of all the radio sets on the market, Dr.
MacMillan selected the Zenith exciusively—because
of its flawless construction, its unusual selectivity,
its dependability and its tremendous REACH.

And you can do all that Dr. MacMillan does, and
more, with either of the two new models described
at the right. Their moderate price brings them easily
within your reach. Write today for full particulars.

Zenith Radio Corporation

McCORMICK BUILDING, CHICAGO, ILLINOIS

2,000 to 13,000 miles, and over, I8

readlly accomplished in full vol-
ume, using any ordinary loud-speaker. No special skill is
required. The Model 3R iscompact graceful inline, $160
and built in a highly finished mahogany cabinet

MOdel 4R The new Zenith 4R “Long-Distance” Re-

ceiver-Amplifier comprises a complete
three-circuit regenerative receiver of the feed-back type.
It employs the new Zenith regenerative circuit in combina-
tion with an audion detector and three-stage audio-fre-
quency amplifier, all in one cabinet.

The Zenith 4R may be connected directly to any loud-
speakerwithout the useof other amplification for full phono-
graph volume, and reception may be satisfactorily $85
accomplished over distances of more than 2,000 miles

e
|
|
|
I

ZENITH RADIO CORPORATION,
Dept. R, 328 South Michigan Avenue, Chicago, Illinois

Gentlemen:
Please send meillustrated literature on Zenith Radio.

Name

Address

.......

Please refer to POPULAR RADIO when answering advertisements.
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At Last—An Authoritative, Practical Radio Book

THE OUTLINE OF RADIO

( What Radio Is and How It Works )
By JOHN V. L. HOGAN

Mr. Hogan, one of the best-known radio engineers in the United States, in his book, “The
Outline of Radio,” gives the history of radio from its earliest days, and describes practically all
that is now known regarding the essentials of this wonderful science.

In a clear and simple way, he explains the relation of electric currents to radio waves, their
characteristics and properties, and the leading and fundamental features of the operation of radio
telegraph, and radio phone transmitters and receivers are succinctly and accurately described.

All the different steps in radio are discussed: transmission, modulation, and wave-propagation;
reception, detection, selection, and amplification. The adaptation of radio to weather reporting,
marine signaling, and other forms of public service, is clearly set forth; and the expansions of the
radio art, in various applications, are interestingly forecast.

Kendall Banning, Editor of POPULAR RADIO, says: “The logical sequence in which the
subjects are handled, the generous number of illustrations and particularly the simple and under-
standable style of diagrams which have been selected, combine to make the book remarkably easy

Boston

Third Printing.

to read and to comprehend.”

With Illustrations and Diagrams.
LITTLE_, BROWN & COMPANY

$2.00 at All Booksellers
Publishers

BAKELITE
Condensite

REDMANGL
are the registered
Trade Marks for the
Phenol Resin Products
manufactured under
patents owned by

BAKELITE
CORPORATION

Grebe and BAKELITE

The character of broadcast reception enjoyed
by users of Grebe Radio Sects is due, in no
small measure, to the extensive use of Bakelite.

The excellence of Bakelite and the depend-
ability ofits qualities is indicated by the fact
that 2 large majority of Radio Manufacturers
choose Bekelite as insulation, and for im-
proving and simplifying the design of their
sets and parts.

Bakelite combines in ONE material the
essential properties of many. Itis highly di-

TRACE MARK REG. U.35.PAT. OFf.

electric and mechanically strong; it is unaf-
fected by moisture, temperature or climatic
changes; its color will not fade, even in strong
sunlight;it will not warp. bloom or erack—but
the most important property of ‘“The Material
of a Thousand Uses'' in its relation to Radio
isthat of providing per manentliy effectivein-
sulation regardless of temperature or atmos-
pheric conditions.

Write for a Copy of our Radio Booklet K,

Send for our Radio Map

Enclose 10c. and let us send you the Bakelite radio map. It lists the call letters, wave
length and location of every broadcasting station in the world. Address Map Department.

BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.

Chicago Office: 636 West 22d Street

Please refer to POPULAR RADIO when answering adverlisements.
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A CHIEVEMENT

I s OR ages the battle between

4 Man and Nature has gone
on. The harnessing of
" rivers, the bridging of
oceans, the conquest of space and
time,—all give evidence of Man’s
relentless efforts to overcome the bar-
riers which Nature sets up to chal-
lenge his skill and ingenuity.

With the unfailing courage of pio-
neers, Melco attacked the last bar-
riers of the ether, bringing the
treasures of the radio art within the

reach of all. Today, the Melco re-
ceiver is supreme in its achievements.

Melco was the first to level the
sinister mountains of Inferference,
Distortion and Signal Losses. By its
improved design and intensive engi-
neering, the Melco-Supreme has
made distance reception the servant
of the non-technical user. It has
set new standards of selectivity and
frcedom from interference and its
superb tone quality has captivated
even the most critical.

Amsco Propucts, INC.

Broome and Lafayette Streets, New York, N. Y.

Please refer to POPULAR RADIO when answering advertisements.
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“Wouldn’t trade my

THOROPHONE

TRADE MARK REG.US5.PAT. OFFICE

for a Rolls-Royce”’

says Harry H. Heckman

High
Power
Model

$45.00

OMPARISON tells. Listen to
the Thorophone and learn
how perfect a loud speaker can
be. Every tone, every note is
given its true value. You would
think speaker or musician were
right before you.

Make the Thorophone your
permanent loud speaker invest-
ment—you’ll never want to
change it. The Thorophone
makes any set sound better.

Made by America’s oldest
manufacturers of loud speaking
devices. A power horn, taking
only one ampere from a 6-volt
storage battery. It actually am-
plifies weak signals, yet handles
the greatest possible volume with
the same natural quality—quality
that satisfies.

Write for booklet

WINKLER-REICHMANN CO.
Chicago, I11.

4801 S. Morgan Street

“See! Dad

how much stronger it’s com-
ing in since you bought me

BURGESS

RADIO BATTERIES

OMETIMES it's Dad who does the

buying for his radio family, but you

may be sure that that youngster of his
sits in on the advisory board.

In all events, whether it be the boy
or his father who buys receiving set
equipment, the service of Burgess Radio
Batteries provides a most satisfactory
and economical means to greater enjoy-
ment of the evening’s radio entertain-
ment.

“ASK ANY RADIO ENGINEER”

BURGESS BATTERY COMPANY

Enainzns - DRY BATTERIES « MANUPACTURERS
FLASHLIGHT - RADIO . IGNITIDN + TELEPHONE

GENERAL SALEs OrricE: HARRIS TRUST BLDAG.. CHICAGOD
LARORATORIES AND WORKS:) MADISON, WIBSCONSIN

BRANCHES

niw Yoma sosTON XANSAS CITY  sInNEAPOLIS
wASKINGTAR PTIIBUREN r.Louls NEW ONLEANS
IN CANADA
PLANTS: NIAGARA FALLS AND WINNIPEG
SaABCNES: TONONTD .« mOATEEAL 81, JOUN

Please refer to POPULAR RADIO when answering advertisements.
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Bristol Single Control
Radio Receiving Set to-
f:ther with Bristol Sen-

r Audiphone Loud
Speaker as used in One

the Finer Homes.

It is an easy matter for any member of the family to operate
a set like this. A good illustration of the absolute simplicity of

BRISTOL
SINGLE CONTROL
RADIO RECEIVER

is the fact that a set is installed in the home of a blind woman
who operates it herself and is able to bring in station after
station at her will.

Powerful enough to éet reception from coast to coast. Itisa
four-tube set using Grimes Inverse Duplex System, which
makes it equal to six tubes because the first two tubes are
utilized for both Radio and Audio Amplification.

Non Reradiating—will not disturb your neighbors’ reception
when you tune in.

"Many refinements, including panel with telephone jacks on
back of the case for making connections.

Used with Aerial or Loop, and in some locations short
Inside Antenna will give good results, When Aerial and Loop
are both provided it is only necessary to operate a lever to
change from one to the other.

The case is solid mahogany finish with walnut stain. It is
handsome in appearance, and at the same time provides a
rugged protection for the working parts.

Price of Bristol Single Control Radio Receiver without
accessories $190.00.

MADE AND SOLD BY

Waterbury, Conn.

Radio Reception Simplified
to Single Control Dial

BRISTOL
AUDIOPHONE
LOUD SPEAKERS
made in three models, Senior

$30.00, Junior $22.50, Baby $12.50.

The most recent develooment in

these wrodcls is the fibre horn

with which the Baby Audiophone

{:e Inm\r furnished. as illustrated
ow.

Write for Bulletin No. 3013.L

THE BRISTOL COMPANY

Please refer to POPULAR RADIO when answering adverlisements.
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KEEPS THE RADIO SET ALIVE

tacts.

SIMPLEX MODEL —For 6 volt Batteries

only., The Most Practical, Most
Complete Battery Charger, for only $16°00

A Battery Charger that gives a quick
charge economically. No Sticking Con-
No bulbs nor Liquids.
closed — beautiful.

Fully en-

ULTRA MODEL —Charges Them Al,
Charges 2 volt, 4 volt, 6 volt, 8 volt, 10 volt.
12 volt and 1to4 “'B” Stor&ge Bat- $18 00
teries, with WESTON AMMETER, =

All prices f. 0. b. St. Louis

INTERSTATE ELECTRIC COMPANY  of 5 zZouis, Mo. 4015 Laclede Avere

-

'Your Condenser Makes

'h._r-

a Difference

Pick up those
distant stations
louderand clearer.
Eliminate noise
and interference.
Get more pleasure
out of your receiv-
ing with

Elgin

Elraco
Precision

Condensers
Fully Guaranteed

Plain

000063 K. F. $1.75
11 Flate W25 M, F. 240 $4.00
17 Flate .MN@S M. F. 2.75%

23 Tate 0005 M. F. bR 450
43 Plate  .001 8. F. 4 1H1 5.50

3” diameter compotition dials, 50c extra
See your local dealer. If he cannot sup-
ply you send his name with your order to

Vernier

Size Capacity

3 [ate

Elgin Radio Corporation

Radio Division of The Elgin Tool Works, Inc.
| 69 No. State St. Elgin, Illinois

“Hard to Get”’ Parts

We specialize in parts for hook-
ups publiched in this magazine.
Here is a list of ‘“hard to get”
parts we can ship from stock.

Genuine Cockaday coils........ 5.50
Amsco 26 Plate Condensers..... 4.50
AmerTran Transformer........ 7.00
Como Push & Pull “....... pair 12.50
Lavite Resistances............ 1.50

Parts for Special V ariocoupler and
Radio Frequency Transformer
(for Craig Neutrodyne receiver) 3.25
Cardwell 21-Plate Condensers .. 5.00
“ 4]- “ ... 600
“ 11. « R .41

Dubilier .0025 Condensers ... .40

General Radio Transformers 5.00

Alden Napier Products:

Amsco Products:

Acme Celatsite Wire—30 inch
lengths ................ each .25

Try us on ANY radio parts you have been unable
ta secure: Mail orders will be shipped promptly.

Morison Electrical Supply Company, Inc.
15 East 40th Street New York Cily

Please refer to POPULAR RADIO when answering adverlisements.
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—Super-Heterodyn

Resistance No

Coupled Transformers

The New Improved Type Employing Resistance Coupling
for Broadcast Reception

Free from Distortion Write for Details

3
!v

Cockaday Four Circuit Receiver

Special Service to Builders

of the New Improved Four Circuit Receiver as Described in January
Popular Radio

Complete Parts for the $ 59.00

Four Circuit Receiver

Drilled Machine and Engraved Bakelite $6-50

Panel according to Cockaday’s Specifications

GeHUine P. L. Resistances The Original in the

following Capacities

For COCKADAY, REINARTZ, SUPER-HETERODYNE and FARRANDS’
SUPER-PLIODYNE CIRCUITS

1,000 Ohms 30,000 Ohms $ 00
12,000 Ohms 48,000 Ohms List .
20,000 Ohms 50,000'Ohms \

25,000 Ohms 80,000 Ohms Price
100,000 Ohms

Dealers: Write for Discounts

» All Mail Orders Shipped Promptly Send Money Order, Including Postage
WRITE FOR OUR NEW CATALOG “G”

‘HANES-ZENER

TheRadioMail Order House— W here you get the right goodsat the right Prices

1480 BROADWAY, CORNER 42nd STREET
LONGACRE BUILDING NEW YORK CITY

Please refer to POPULAR RADIO when answering advertisements.
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The Precision Variable Grid Leak

esistron
¢ Two Dollars

Maybe your detector tube is playing
'possum. RESISTRON will make it
“snap out of it.” Turning the dial
picks the point of greatest sensitivity.
Then the tube wakes up, stretches for

Red pyralin case 15 sealed i . A o
airdgh —;fuf-g_ “pume. @M Leok for DX -—and gets on the job, increasing
nent, durable. Salisfactory 3 3 :

il o e your list of stations. Try it!

If your dealer cannot supply you we will ship parcel post C. 0. D.

TEMPLE INSTRUMENT COMPANY

Camden, New Jersey

“Built First to Last”

“So Much Better than
you claimed it to be”

Sosaysone of the users of Coto Compact Moulded
Variometer. Letters from all quarters praise this

rcmarkalﬁy efficient vario-
meter with the honeycomb
wound stator coils, Range
is 200 1o 600 meters cover-
ing the broadcasting wave-
lengths, Type Booo. 85.

wemmme Read Our

Cuarantee

“FR”

Condenser

.
~ In this model we
Every piece of Coto Radio have, we helieve,
apparatus is Laboratory made a distinct con-
ested before shipment. So tribution to the art.

Mechanically perfect.
We have reduced the elec-
trical losses to an immeasur-
able minimum.

TRADE k—\(\/ MARK

we are perfectly safe in NONE OTHER

authorizing dealers and jobbers to guarantee you
absolute satisfaction.

I your Dealer cannot supply you, send
us your order and his name
and address

COTO-COIL CO. § Vitrd Are
Los A.n&elu, 329 Union League Bldg.

Minneapolis, Geo. F. Darling, 705 Plymouth Bidg.
Atlanta, C. P. Atkinson, Atlanta Trust Co. Bldg.

Canada, Perkinz Electric Co., L
e o rerag \ The DUPLEX ENGINE GOVERNOR CO., Inc.
AN\

/” n n m “ “ “\\ 50 Flatbush Ave. Extension

BROOKLYN, N, Y.
Please refer to POPULAR RADIO when answering adverlisements.

N NN NN B

Some profitable jobber territory
still open.

Write for Bulletin *“Facts for Fans'’
on Condensers
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To get amplification without

distortion—use ACME

Thousands of radio owners find Acme Transformers give louder,

clearer radio.
‘“‘amplification without

Letters from users
distortion,”’

show increased range —
important factor in

success of Acme audio and radio frequency transformers.

(44 Y RANGE at once increased so

that I get stations that I never got
before,” writes one amateur who installed
Acme transformers in his set. Thousands
of amateurs who have experimented with
different hook-ups and different apparatus
to get the best results insist on Acme trans-

formers.

Acme transformers are the result of long research by
the Acme Apparatus Company, specialists in the
manufacture of amplifying transformers. When
broadcasting was in its early stages Acme en-
gineers recognized that ‘‘Amplification is the key
to radio.” They set out to make the Acme ampli-
fying transformers give maximum amplification
viithout distorting the sound. So well did they
succeed that today Acme transformers are the most
popular transformers made,

The Acme R-2, 3 and 4 Radio Frequency Amplifying
Transformers increase range, Acme A-2 Audio
Frequency Amplifying Transformer gives greater

ACME

~ for amplification

ACME A2

for volume

volume to any set without distortion. Theratiois
4.25 to 1 and exhaustive tests show that this is the
correct ratio, even for three stages.

Rigid inspection means uniform
apparatus

TRAINED inspectors in the Acme factory, care-
fully test each transformer before it leaves the
factory. This means that each piece of Acme appa-
ratus is up to Acme standard when it reaches you.
Every transformer carries a guarantee tag— but the
best guarantee is the name Acme.

Send for booklet

OUR booklet, “Amplification without distortion,”
clearly explains how to get the most out of your
set by using the proper amplifying apparatus, It
contains diagrams for the Acme ‘“Reflex’ circuit.
Mail the coupon for your copy.

ACME APPARATUS COMPANY

Dept. 43 Cambridge Mass.
e e e e i ==
ACME APPARATUS COMPANY
Dept, 43, Cambridge., Mass., U. S. A.

Gentlemen:—1 am enclosing 10 cents (U, 8. stamps or
coin) for a copy of your book, *Amplification Without

1

|

t

]

' Distortion” containing wiring diagrams for the Acme

: “Reflex" Circuit. H

V NOMe. s rr piier a6 B 6 0 e 6l b B b8 B 6 {

' '

: ) (AR AT Ry ety sl F-A AP UNU N, U o) ¥ N e | }

T Gk cap s 8 ot samimont State .. ........... 1
YT T e o T e oo Y ey s i o e T e e -
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Ise HOMMEL
- SERVICE ¢o build

your radio busiress
(= »

DISTRIBUTORS FOR

Radio CorppfStiamol America
| i ‘-l
HOMMEL Westinghomlawheral Electric

Atwarer-Kem

5 : 5 3 Baldwi Brand Bu
Complete stocks of strictly high dgrade nationally advertised radio C:;y 'Cm:,_Hm:u

apparatus are constantly carried by this Company to enable you Dubiber Fads Freed-Eisemann
to build your radic business on the right foundation. Your suc- Freshman  Fromt
cess is dependent largely on the products you sell, and your ability General Badio  Grebe

to serve your customers promptly. Rmrm’:h"" )
r AnStne

Aligning yourself with the HOMMEL organization makes it pos- U.S Tod  Wesern Eleciric

sible for you to always have access to ample stocks of the leading Worksite

lines of radio equipment without the necessity of tying up your In And other

working capital. & eading manufaccurers J
Let us show you how you can advantageously use =

Hommel Service. Whrile for encyclopedia 246-P

=

530-534 FERNANDO ST. — = (#, PITTSBURGH,PENNA

COAST TO COAST

on the R.C.S circuit, using

RayCoils

RayCoils “A" for
Reinartz, Ray
Coils “B" for RCS
and Ultra Audion
Circuits, RavCoils

“C" for RCS+Ultr3 Approved by Public Demand
ﬁ:g;gn aﬁ‘igu:gzy The huge sale of U. S. Tool Condensers
for Al Circuits. proves that these condensers are RIGHT.
r%ayCm[s “D"({or
cutralizing ir-
cuits 4 & 5§ Tubes. 100% Guaranteed
End Plates of
=%2. Use the RCS Circuit with or without
g _sg (S)g Radio Frequency for Sintplicity in opera- CELORON
b tion and results. Not equalled by any
C= 2.00 set for volume and distance. F Superheterodyne, Superdyne, Inverse
D= 2.00 o Duplex, New Four Circuit Tuner

Coils in Separate Box

w!-th Wirl-ng Diagram Vernie_r Cap .00057 Mfd (24 Plate)
Working Blue Prints of four sheets 12 x 18 of all Use or Plain Cap. 00055 Mfd. (23 Plate)

standard circuits, such as The Variometer, Reinartz, i
RCS one and three tube sets and five tube Neu- Condensers of recommended capacity for all

tralizing Circuit 50 cents a set. known circuits are also carried in stock by

We also carry a romplete line of Carter, Howard x = 5
Kellogg, All American and Trimm parts. ! leading radlo retallers.

If your dealer cannot supply vou, we will mail direct. Write for Booklet

R. C. SCHOONHOVEN U.S. TOOL CO., Inc.

Major Q. M. R. C.
ELGIN ILL. 116 Mechanic St. Newark, N. J.

Please refer to PoruLar RAnlo when answering advertisements.
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THE HARDER the battle the sweeter
the triumph. ‘That's part of every
live boy’s code. And when it comes to
radio, the greater the difficulties the
more he strives to overcome them,

or failing that, to succeed in spite of

them. This spirit of boydom, to-
gether with the unquenchable en-

thusiasm .boys have for radio, is the

radio manufacturer’s bridge across
the summer doldrums.

Boys’ radio interest knows no “off season”

No matter where a boy goes—to
camp, the mountains or the shore—
he’s sure to have two things with him:
His appetite and his. radio set. And
each trip to the general store has a
double purpose—soda for the appe-
tite, and some new device for the be-
loved radio. The desire for one is
as unremitting as the desire for the
other. The volume of sales for both
is amazing.

g THME B
*The Bi . Brightest, Best M&pdno
' g:"soy- lg All the World'

is guide and authority to 500,000
radio-hungry boys averaging 1514 to
16 years old. These boys are sons.of
well-to-do parents, possessors of sub-
stantial allowances with which to buy
desired objects. And all through the
summer this great army of boys will
be buying radio equipment.
Advertise your radio products to
them. Tell them not only of the

goodness and up-to-dateness of your
products—tell them of your distribu-
tion, and how they can get your goods
wherever they spend the summer,
Start them using your name—and
thinking about radio in terms of your
name. Keép your name and your prod-
uct constantly before them in the one
great publication they know to be
their own—THE AMERICAN BOY.

THE SPRAGUE PUBLISHING COMPANY

(Member A.B.C.)
548 Lafayette Boulevard, Detroit, Michigan

Please refer to POPULAR RADIO when answering adverliscments.
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WHY CICO PRODUCTS LEAD
THE FIELD

CICO Bakelite Jacks

Moulded complewl(ir from Bakelite. Connections
made to neat binding posts. Smaller and more

No. 30-Single circuit open $.80 compact than other jacks. Special phosphor bronze
No. 31-Single circuit closed .85 springs. Sterling Silver contact points. Mechan-
No. 32-Double circuit...... 950 . 3 " i

No. 33-"*A" Battery Switch .90 ically and electrically perfect in every detail.

Every CICO PRODUCT is

acked in a distinctive GREEN
EOX and unqualifiedly guar-
antead ngainst all defects.

CICO 2-Way Plugs

Constructed so that loud speaker and head-phones
can be conneccted simultaneously or individually
as yvou wish (note two slots in each terminal).
Fit all standard jacks. Take all types of tips,
forked, straight and plain wire. Sturdily made
and finely finished.

2-Way Plug

Consolidated Instrument Co.
of America, Inc.
4] East 42nd Street, New York

AﬂﬂOﬂﬂCﬂﬂeﬂt

of prize-winning name
to replace ‘‘ Acmedyne”’

+ o | i )
i . ANTENNA WIRE
‘ ‘ TELL over 1000 names were suggested Dc;igncéi_ ﬂ{or ltong éiisgance r;lccptign
] . . and 18 different an etter than the
IQ‘A%I\EEIB$’;\”§OE,3 St alTe,; SE) usual make-shifts, being hard drawn
replacc . OO from the finest copper, having a cor-
The judges, Charles Hardy, 5. E. Bramer, R. H. rugated surface with ten collecting
Butler, H. 1. Danziger, and Lester L. Jones, after points on the circumference. This
careful deliberation, selected “TELOMONIC” as most Eives a greater collective surface to
expressiveof this principle of tuned R. F. amplification. tThe high frequency radio currents.
The winner, Dr. M. Ohlba!:m, rcceives a complete ar:‘; i;ﬁ?:;gc 1i;n ::ggim:ndsg?:;g:;;c;?
knoc_li‘-gi\érl}ws(e)t (ifclhq essential Telos instruments for PER any set from the simplest Ciyatal to
the N SInEuTt: . . the finest multiple tube receiver.
Danziger-Tones, Ine. ﬁgsires to express sincere thanks HUNDRED Use this antenna wire and ‘enjoy
to all those who participated in this contest. the full pOSSibiiities ST G et

FEET Sold in coils 100 feet, 200 feet and
500 feet. Order direct or from your
nearest dealer.

Please refer to PoruLar RADIO when answering adverlisements.
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Announcing

TYPE AF-7 (Turn ratio 31/2).

AMERIRAN

THADL HERMK REGLLE PAT.CFF.

Improve your set
with an AmerTran

THE AmerTran, Type
AF-6 (Turn ratio 35),
has long been acknowl-
edged the Standard of
Excellence for audio
amplification.

Type AF-7 (Turn
ratio 314), is now, after

This summer you will
be able to enjoy radio
as never before’

tubes unless negative
biasing batteries are
used.

Type AF-7, like AF-6,
provides an unusually
flat amplification curve
with well sustained am-
plification at very low

long study and experi-
ment,offeredin response

Price, either type, $7,
—at your Dealer's
or sent carriage charges collect

audio frequencies. It is
not intended as a sub-

to the demand for a companion trans-
former for second or third stages of
sets provided with powerful regen-
eration or radio frequency amplifica-
tion and more especially those sets
wherein one AF-6 does not give suf-
ficient volume under all conditions,
and 2 stages are too powerful for the

stitute for AF-6, but where a low turn
audio transformer must be used,noth-
ing hasbeen sacrificed in making Type
AF-7 the very best for its purpose.
Type AF-6 is finished in black and
is packed in a box printed in dark blue.
Type AF-7 is finished in brown and
packed in a box printed in red.

Send for Circular

American Transformer Co.,175 Emmet Street, Newark, N. J.
Designers and builders of radio transformers for over 23 years

K|

E 3

I&_slie_slie s

I

[E]

Please refer to POPULAR RADIO when answering advertisements.
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what set they’ve got.

Midjet is simple to operate, nothing difficult.

It pleases Dad, for he has to pay the bill.

has no equal for range, clearness,
Pleases the Wh()le Famlly selecﬁvit;qor walume_.g The same

It pleases the boys, for they can out-Cistance their friends—no matter

It pleases Mother because its attractive appearance does not spoil
the setting of her room. And when cells are used there is no fear of acid
spoiling her rugs or floor. Mother alsc can enjoy cooking lectures and
afternoon concerts, for she can soon tune in her station,

Nothing to equal the Midjet has ever been offered at anything like
th;lzfpricc. It w%l do anyt;lhing anyfothi:r set rvill go, angcc:istshabout
h as much. es, sir—the whole family is pleased, an ad, he {oo, 5
soon tunes in, enjoying himself till Mother calls him to bed. 8. patent, 1,115.149 qnd pend

MICHIGAN
MIDJET

27

Michigan One-Tube Receiving Set

stations always come in at the same
dial numbers.

It plcases the girls, for they can quickly tune mto any station—The Distance -

Volume
Selectivity
Simplicity
Licensed under Armstrong U.
ing letters of patent S07.388.
34 Ottawa Street

GRAND RAPIDS, MICHIGAN

The B-T
Prize R-F Circuit

can be built up and
tested on the air step
by step.
This method insures
success.
It is non-regenera-
tive and does not re-
radiate.

Write for circular

BREMER TULLY MFG. CO.

534 So. Canal St.
CHICAGO

GOLDWHISKER

Gets Greater Distance. Pure gold makes the
best contact known. We guarantee a GOLD
WHISKER for greater range and louder signals
out of any crystal. 50c prcpald—send coin or
stamps, or we'll send C.

REP RADIO CO.
Dept. N-2 3231 Nebraska Ave., St. Louis, Mo.

CRESCENT LAVITE RESISTANCES

12,000 LIST
gwn} Ohms. 31'50
100,000

Special Sizes to Order

Used in the New Cockaday Circuit. Dealers write for discount.
CRESCENT RADIO SUPPLY CO. 1-3-5 Liberty St,, Jamaica, N. Y.

Charge Your Battery
For A Nickel

The Gold Seal Homcharger
charges Radio and Auto Batteries at
home ovcrni{t}t for a nickel. Your
dealer has it. Write for FREL book-
let and list of broadcasting stations,

Tha Automatic Eilectrical Deavices Co.
182 West Third 5t., Cincinnstl, Ohlo

i

FIXED DETECTOR

TONE ADJUSTER - BAKELITE BASE
Guaranteed. Price $1.25

Rusonite Perfect Radio Crystal Supersensitive. Price, Mounted, 50¢
Rusonite Catwhisker 14k. Gold, 25¢

Rusonite Products Corporalion
15 Park Row, New York,
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Hera

Loud Speaker!

I0

HE Herald stands up under power

without rattling. Like other good
musical instruments, it improves with age
because of its laminated core, mica dia-
phragm and permanent magnet. The
adjustable diaphragm makes it possible
to get the most out of a weak set. Height
30 inches, 6-foot cord. Price $30. Slightly
more on Pacific Coast and in Canada.
Write for folder and enclose your dealer’s
name,

Herald Electric Co., Inc., 113 Fourth Avenue, New York

Please refer'to POPULAR RADIC when answering advertisements.
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e £ A7200000°°COMPANY
stands squarely back

of the gquarantee on

/ every Scientificheadset
SEND NO MONEY!
5000 onms by Postcard
APl and Pay

e Postman

& ey onarrival

~_ LOUD

POST-
pars ShmanEn

A SOLID YEAR
TO DESIGN

We Guarantee The Scientific Headset to be the greatest
value on the market. Try it for five days. If not satisfactory send it
back and your> money~ will be refunded immediately. Circular® on
request. Dealers wanted.

THE SCIENTIFIC ELECTRIC WORKS
98 Brookline Ave. Derr. J BOSTON, MASS.

LOUD
SPEAKING UNIT

(Phonograph Attachment)
$6-50 Panels
for any set, big or little!

Floating Mica Diaphragm SUPREME for super-heterodyne or single circuit!

No other material known possesses the many

"_@_._"@‘ : ’c_ij-
Perfect

combined advantages of Bakelite-Dilecto for radio
LOud—Clear—N atura] paneling! Tell it by its center red stripe.
L4 @
C. I. C. Loud Speaker with 20” Acoustene bakellte"dllecto
Fabric Horn—the latest and best. . $l 6.00 (A Laminated Phenolic Condensation Material)

Once thebim;talliation il.: completed, Bakelite-hDileclt,o panels

. o remain absolutely unchanged, no matter what abuse it is

All c I C instruments are Uncondltlona“y given by heat, cold, water, steam, o0il, solvents and weather

% d elements. They do not warp, swell, shrink, crack, check or

guaran ced, split. Highest in dielectric strength. Surpassingly toush, vet

readily machined. Your dealer can get it cut and drilled to
fit your needs.

If your dealer cannot supply you order
direct from us. THE CONTINENTAL FIBRE CO.

Factory: Newark, Delaware

Service on Bakelite-Dilecto (also Continental-
Bakelite, Conite, Contex and Vulcanized Fibre) fron::

L ]
New York, Wool th Bldg. Chi . Wrigley Bldg,
ConnECtlcut IHStrument Co' Piet:‘;bu(:rgh. JOoloF?i'?trh Ave.g Sa:lc%gr(;ncisl:g. %’lg Frefnont St,
Los Angeles, 307 8. Hill St. Seattle, 1041 Sixth Ave., So,

Stamford, Conn. Offices and Agents Throughout the World

Please refer to POPULAR RADIO when answering advertisements.
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Get This Book!
“How to Build
Neutrodyne Radio
Receivers”

This 48-page book
is the standard au-
thority on making
five-tube Neutro-
dyne receivers.
Fully illustrated
with picture wiring
diagrams and a full-
size drilling tem-
plate for a five-tube
receiver, Complete
instructions on as-
sembly, wiring,
neutralizing and
tuning. Also in-
cludes dectailed
trouble-shooting in-
formation. Sent
post-paid anywhere
in the U. 5. for 50
cents, Write for
this new edition to-
day.

FADA Knoek-Down
Parts for Five-tube
Neutrodyne
Radio Reccivers

165-A-—=Three Neu-
troformers and two
Neutrodons with
"How to Build It”
book. The heart
of the Necutrodyne
receiver—$35.00.
187-A—Everything
for five-tube set
down to last screw
and binding post.
Complete with book,
panel, basecboard,
sockets, telephone
jacks, audio fre-
quency transform-
ers, Neutroformers,
Neutrodons, etc.—
$65.60.

Ask your dealer for
FADA parts.

Make yourself a FADA Neutrodyne receiver
and enjoy the best in radio

THoUSANDS and thousands of success-
ful Neutrodyne receivers have been
built by radiophans using only FADA
Neutrodyne parts. With the famous
FADA “How to Build It” book (over
150,000 of which have been sold) any-
one can build a five-tube Neutrodyne
receiver that will amaze by its fine
performance.

FADA Neutrodyne receivers have
made wonderful records for distance
and volume, for selectivity and ease
of operation. A resident of Forrest
Hills, Long Island, writes, “Heard Lon-
don and Glasgow on loud speaker eve-
ning of March 13th with FADA" five
tube set.”

T

Because the Neutroformers and Neu-

trodons require special engineering
design, they are naturally the heart of
the receiver. FADA parts are made
accurately to scientifically correct spe-
cifications—they’ve got to be right and
are right before they pass our rigid
standards of inspection.
. If you want to own the most satis-
factory radio receiver, buy FADA
Knock-Down parts and build yourself
a five-tube Neutrodyne receiver. Get
genuine FADA parts—don’t take un-
known parts and expect them to work.
Dealers everywhere sell genuine FADA
Neutrodyne parts—look for the name
and trade-mark on every package.

F. A. D. ANDREA, INC., 1581 Jerome Avenue, New York City

\

trodyne Receivers.”

(oS T L o 1T T e s S e S B ————

Gentlemen: Enclosed find fifty cents {

YA IA

Radio

FaD ANDRLA NG

R L g, LMD BT n

— T Watng peapsfhC),

NEU_I_...- ..n......,D._YN
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s T
v

[ Stamps
OP. O. Order

F. A. D. ANDREA, INC., 1581 Jerome Avenue, New York City

} for which send me your book on ""How to Build Neu-
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The
Engine of

Your Radio Set

The Best in Radio Equipment

._"

OULD you select a two-cylinder engine for

VY plcasure driving?

propel a motor truck?

plane engine in a racing car?

Would you use a marine engine to
Would you use an air-cooled, aero-

When vou select audio trans-

formers without considering their qualities you are putting
the wrong engine in your radio set.

Supertran high speed smoothness with multi-cylinder reserve power makes

it an ideal audio engine tc drive your loud speaker.
engineering because you have no back-fire distortion or poor timing regu-

lation to introduce howling.

Ford Mica Co.

33 East 8th Street
New York City

It represcnts the best

6% Ohm Rheo-
stat. . ... sl.1o0
25 Obm Rheo-
stat..... 1,10
40 Ohm Rheo-
stat. ..1.10
Putd 810 042

HOWARD

No. 1003

200 Ohm Poten-
tiometer.$1.50
400 Ol Poten-
tiometer .2.00

Patd. 870,042

Ask the man be-
hind the counter
to show you the

No. 1002

Howard line of 6% Ohm Micro-

quality Radio
Merchandise.
Every piece is
sold with the
guarantee of
satisfactory
performance.

Jobbers write
for discounts.

Send two cents
for folder.

meter Rheo-
stat.... $1.50
25 Ohm Micro-
matar Rheo-

40 Ohm Micro-
meter Rheu

Patd July 10. I

HowARD

No. 1004
Multi Terminal
Receiver Plug,
inatantaneous
connection for
aAs MAaNny as aix
paire of stand-
lrd receiver

...... $2.00
Patd Auz 28,

HOWARD RADIO CO., lnc.
44248 North Western Ave., Chicago, U.S.A.

New England Distribator:

Wetmore-Savage Co., Boston, Mass.

Midwest & Southwestern
Distribators: -

Beckley-Ralston Co.
Cnicago, .

Reg. U. 8. Pat. Office

Super Radio Cabinets

Panel size 8 x 40-8 inches deep. Made of
solid select mahogany with basswoed bottom,
varnished and hand rubbed to & piano finish.
Built by experienced workmen—experts on cab-
inet design and construction.

BLANDIN TRIPLE “A"
DE LUXE SERIES
Full De Luxe equipment including extra mounting

board—inlet flush lid—continuous piano hinge—
folding lid supporta—rubber feet.

Also Neutrodyne sizes. 7 x 24-7” and 7 x 26-7".
Smaller sizes. 7 x 14-77, 7 x 187" and 7 x 21-7",

Write for illustrated price list and name of your
nearest jobber or dealer.

Jobbers and dealers, write for discounts

BLANDIN PHONOGRAPH COMPANY, INC.

1500 16th St. EH] RACINE, WIS,

Please refer to POPULAR RADIO when answering advertisements.
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FTER the great battle of e

Marathon, 490 B. C., between the

Athenians and Persians, a run-
ner named Phidippides carried news
of the Greek Victory to Athens about
25 miles away. So great were his exer-
tions that, delivering the message, he
fell dead. Cur annual Marathon race
commemorates this event.
"Radio now enables us to learn of
great events almost instantaneously.

This great agency of enlighten-
ment is available to anyone possessing
a receiving set, but for its true enjoy-
ment, only the best in Radio instru-
ments should be used.

The Holtzer-Cabot Electric Company
has spent years in scientific experiment
and development, so that its Loud
Speakers and Headphones faithfully
reproduce the messages which come to
us through the air.

Holtzer-Cabot Loud Speaker $25.00

BuSinESS

Loud Speaker Phonograph Attachment 10.00
No. 2 Universal Headphones 9.50
No. 4 National Headphones 6.00
Write for booklets explaining how the exclusive

Seatures of these instruments enable you
to enjoy the wonders of Radio

125 Amory Street, Boston, Mass.
6161-65 South State Street, 'Chicago, Ill.
Department B-1

ESTABLISHEC

Please refer to POPULAR RADIO when answering advertisements.

R

"



58 The Best in Radio Equipment

For 1, 3 and 5 Tube Sei
Price 352

Best quality Radiop hard
rubber tubing 4”7 wall
wound with No. 18 dou-
ble silk covered wire.

w1 COCKADAY UNIT

i . :

‘_“- t % Made strictly in
g ‘a..‘hlh p. accordance to
By My. Cockaday’s
' " | Specifications

Three Large Blue Prints,
Hlustrated Instructions,
and Material Lists for
Building the 1, 3 and &
Tube Cockaday Sets.
Price 50c¢

' {(Free with order
o] Range 150 to 600 Meters for unit)

AT T
820 ¥  Guaranteed mechanically and electrically perfect. The outstanding features:
%’.“ Dy Complete set of A, B, C and D Coils with beautifully knurled binding posts,
" | climinating loose end wires, insuring perfect contact and easier wiring. Made
.| of the best quality material combined with expert workmanship. Distributed
capacity or leakage and dielectric losses practically eliminated. Insures selec-

tivity with maximum sensitivity and volume.

ik

Unconditionally Guaranteed to Give Absolute Satisfaction
At Your Dealer, Otherwise Shipped to You Postpaid

Dealers and Jobbers Write for Attractive Proposition

GENERAL RADIO WINDING CO. RewYorkwy:

Radio Wherever You Go!
Vacation — Outing — Touring :

This year go with Radie. Camp, fish, hunt, tour with Radio. Make your vacation
complete. Liven up therainy days and long, dull evenings. Take the new, wonderful
Ozarka Portable, Long-Distance Recelver with You. Get the sports returns—the con-
certs—the speclal features of hundreds of broadeasting statlons. And, best of all, you'll
have It for home use when you return. Ozarka is bullt for long distance—1000 miles i3 not 2 N
unusual. Simple to operate, -Convenlent and 18ht to carry. Only welghs 151bs. complete. 4 8 ———
Case i3 16x10x5 Inches. Completely cqulp%d with aerlal, '*A" and "“B'’ Batteries, three —— o T | —
No. 190 tubes, and one set of head phones. Ready for instant use. Price complete ready . £ &

to llsten in $65.00. Extra phones $5.50. Big demand. Order at once. Send $10.00, =
pay balance on dellvery. Satlsfactlon guaranteed.

T
"

w1

Local Representatives Wanted

Ozarka Radio offers the greatest opportunity to make money. Big
market—easy sales, Over 1800 Ozarka Agencies Now dolng wonderful
businese. Bome territory now oben. You're Interested, so write today for
the **Ozarka Plan,’’ but don't fail to give name of your county.

OZARKA. . Inc.,67 N.Peoria Street, CHICAGO

The
A AN
True-tone V 4 N_ LE INTERESTING
Non-Directional AND
Ornamental
5 ATTRACTIVE
e REPRODUCER || propOSITION
i (Pat. App. for) FOR
Ask Your Dealer — g Mid. by DEALERS
or E B1RY £ : -
Write Us Direct e VAN-LE CORP’N || WRITE FOR DETAILS
: 100 Sip Av]s..JJersey City
Lo PR — « Sy

J
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YOUR SET WILL
BE A MUSICAL
INSTRUMENT

WHEN YOU USE

THETHORDARSONSUPER

AUDIO FREQUENCY AMPLIFYING TRANSFORMER

Heretofore, amplifying transformer manufacturers have given too much
attention to volume of amplification and have sacrificed the most important
function of their transformers,—that of perfectly reproducing the broadecasted
programs. Consequently many listeners in have complained about* the
musical qualities of radio reception.

No matter how good your phonograph, you could not expect to obtain good music from a poor
record. Likewise, although your loud speaker be the best, you cannot expect to enjoy radio
reception if the signals you put into it have been distorted in the process of amplification.

The new THORDARSON SUPER Audio Frequency Transformer was designed to correct the
shortcomings of amplifying transformers of the past an:l embraces the following cardinal features:

(1) Perfect reproduction of voice and instrument

(2) Even amplification over the entire musical range. {(You will be
surprised to hear the amazing reproduction of the bass notes,)

(3) Increase in volume to the extent that tonal purity will permit.

This SUPER TRANSFORMER is the result of several months research work in the thoroughly
equipped Thordarson liboritory and represents the culmination of twenty-eight years experience in
manufacturing small transformers,

Such leading set manufacturers as the Colin B. Kennedy Company, Chicago Radio Laboratories
Company (Zenith) and the Western Coil and Electric Company (Radiodyne) along with many
others proclaim the merits of the THORDARSON SUPER TRANSFORMERS.

Install a pair of Thordarson Super Transformers now and your receiving set will he converted
into u real musical instrument.

Even Amplification over the entire musical range

THORDARSON

ELECTRIC MFG. CO.

CHICAGO, ILLINOIS

Please refer to PoPULAR RADIO when answering advertisements.



60

The Best in Radio Equipment

Timmons Tatkers

Where a Violin i1s not a Flute

The tones of Timmons Talkers are so natural, rich and vibrant that they make
an especial and immediate appeal to musicians.

Listening to 2 Timmons Talker you liear a flute as a flute and a violin as a
violin—you would never mistake one for the other.

A large diaphragm—314 inches—and the ‘“reflecting” of all sounds through two
horns are responsible for the deep, pleasing naturalness of the Timmons’ tones.

But you’ll have to hear a Timmons Talker to appre-
ciate this naturalness. In doing this we are asking
you to make your loud speaker choice in your own
home. Don’t make a five minute choice, take an
entire evening.

We'll be glad to help by sending an illustration
detailing how a loud speaker works. We'll also
send our folder *“‘Volume Without Noise.”

Type A (adjustable), $35
Type N (non-adjustable), $25

J. S. TIMMONS

339 E. Tulpehocken St. Germantown, Phila., Pa.

For Best Tone Quality—and
Distance

Use the “BLUE STAR”
Audio-Frequency-Amplifying- Transformer

Our
Standard
Ratio 4-1

Better
- Built—
Quality and
7 Material List Price
Five Dollars

The Transformer that Equalizes Tone and
Volume; prevents distortion from unneces-
sary causes.

Multiply the pleasure of your set by instal-
ling a “Blue Star Transformer.”

DEALERS: Write us for our sales proposition

STAR SUPPLY CO.

1512-1516 So. Wabash Ave., Chicago, IIL

f Ore
BATTRERY=S %

FREE

Hydro-
meter and
45Y, b
Battery

esty

e T
=BARGAIN

Written 2 Year Guarantee
Your Proof of Satigfaction

SAVE 50%

Thoussnds of PoruLar Rapnio Readers wili profit by this
amazing offer, They will buy the lamous 2-Year guaranteed,
World battery at the lowest price ever Quoted—They “will get a
hydrometer and a 45V. “B” Battery FREE., And they get the best
battery built, It is ""World"’ qQuality that makes possible our 2-vear
tronclad guarantee. It is "“World" quality that makes ‘'Vorld"”
owners "'tell their (riends”"—that's the best proof of performance any
product can have.

Compare These Prices:

Special 200 Hour Recharge- 6 Volt 60 Amp... $8.50

able Storage Batteries 6 Volt 80 Amp...10.00
2 Volt for W.D. 11 and 6 Volt 100 Amp...12,50
12 tubes. .........: $5.00 6 Volt 120 Amp...14,50

4 Volt for U.V. 199 tubes 8.00 6 Volt 140 Amp...16,00

Send No Money

You need not send a penny.  Just clip thia ad and attach your name
and address. The baitery wiil be shipped to you the day Your order
is received. When the batiery arrives. inspect it—read our 2-Year
guarantec before pay ng C. 0. D, charges, Convince yourself you are
protected from every angte—that the World battery price =aves You
50%. Get the 45V. "B Battery and hydrometer FREE. Order today.

Special Offer
Clip and mail this ad with your World battery order

and get this hydrometer and 45V. "B’ battery free.
5% disc. for cash in full with order,

WORLD BATTERY CO.

Dept. 3, 1219 So. Wabash Ave., Chicage, llL.

World -

Please refer to POPULAR RADIO when answering advertisements.
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“MINUTE MAN?”

Radio Receiving Set

incorporating

Pathé Type “P” Phusiformers

Manutactured and Marketed Under
License Agreement, Patent Pending

Price $125.00 :

(tubes, batteries extra)

THE new five-tube “Minute Man™ was specially
constructed to meet the demand for a receiving
set embodying these features:

NO SQUEALS

Tune in either with a loud speaker or head
phones without any squeals or rasping. - At any
setting of the dials there is none ol the unpleas-
antncss.so prominent in many other séts.

PURE TONE

The reproduction of broadcasting-by -the. ‘Min-
ute Man"" is remarkable for ity clarity and
sweetness of tone, increasing your enjoyment
a hundredfold. ; Yaar

SIMPLICITY

The “Minute Man" is simplicity itself to operate.
The dials can be adjusted by a child — and the
set is ‘‘fool-proof.” The dial settings are con-
stant. A station once located can always be
brought.in without preliminary scarching.
Free Booklet . .
Booklet “How to Build a 5-Tube Receiver, Genuine mahogany cabinet and

Using Threc Phusiformers,” sent free on anels. Gold en ials.
request. Address Dept, 195, ¥4 graved dials

PATHE PHONOGRAPH & RADIO CORP.
20 GRAND AVENUE e BROOKLYN, N. Y.

Please refer to POPULAR RADIO when answering advertisements.
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At Last!

SUPER-HETERODYNE

You can build it yourself

THE LAST WORD IN RADIO RECEPTION

Build this 8-tube set DeLuxe with our kit of guaranteed knock-down parts. Our kit includes all
the necessary parts, together with loop aerial, pancl, cabinet (8" x 40”) and complete working plan
and diagram. If you are interested in selectivity, volume, clearness, long distance; and if you
want to save money, take advantage of this offer.  Send stamp for bulletin.

PRICE COMPLETE 3125 fos. Newart, N. J.

THIS PRICE DOES NOT INCLUDE TUBES OR BATTERIES

NEW JERSEY RADIO SUPPLY CO.

76 SPRINGFIELD AVE. Dept. A, NEWARK, N. J.

— NOTHING IS WORTH WHILE
GET DISTANCE \ UNLESS IT IS

USE THE FAMOUS REL]ABLE

R‘ P“ C' Tune In On

NON-— The Station You Want i
MICROPHONIC With Dependable Results

Arc you master of your radio sct or do you
simply trust to luck in getting distant stations?

You can get both distance and volume with

RELIABLE ~%58™
FREQUENCY TRANSFORMERS

Three smgcs of Audio Transformers to select from.
2 4o 1 and 4 1O T ratios at. .. e @ee v9F 9 onaeE $4.45

Moulded Bakelite
VA R[OMETER $5.00

——
e r—a—
e
——
_—
e
3

Scientifically accurate

for long distance tun- GJvo. 1 MSGID k.0 18 Wik ) redbe ST bE 4.95
M l d d f 23-Plate Radio types from 150 to 750 meter ranges. .. .. 2.95
ll\;llai ou B i . o CONDENSER $1.50 As an added factor of refined radio
. 5 TCCeIvVINg use ellable cuirainzing
ogamte akKelite. AH:OI'dS precise calh- Condensers, only . . .. s TS
“Guaranteed bration at all wave n"],ﬁ%.l!gsw
to Satisfy” lengths. Mechanically MFG. CO.

2819 Prospect Ave.

Dealers—Write for rugged, Electrically Cleveland, 0.

Attractive Proposition  correct.

RADIO PRODUCTS CO.

Westport, Conn. U.S. A.| | ™o recqutmer— ;

This
Combination

Pleasc refer to POPULAR RADIO when answering advertisements.
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hours spent to solder
connections carefully

. . . wires shortened

. .. Circuits altered . . .

and still

energy leaks away

Eliminate short circuits with
MAR-CO Suur-Grie jacks-
Formica insulation, sterling
siiver contacts, hooked termi-
nals for quick, leak-proof con-
nections— 6o cents to $1.00
and well worth it.

PLUGS -

A O N N N, VO WO, OO0 0 o N, W W

......

HAT a tiny fraction of broad-

casted energy actually gets to your
set! How vital it 1s to prevent a particle
of that energy from leaking away!

Yet in the most carefully constructed set,
there are scores of places where stations you
particularly want can literally leak away!

For every small part must convey current
before energy gets to your phones or
speaker. It's mighty important to you to
know that every one of them is doing its
full duty to prevent energy leaks.

MAR-CO small parts are made with
precision, by the makers of scientific in-
struments — designed to stop leaks and
conserve precious energy !

The compactness, the sure contacts
hundreds of thousands have found in
MAR-CQO instruments, would be worth
high prices. Actually, they save youmoney
when you buy . . justas they save stations
that might otherwise leak away—when
you use them!

.....

The compact, leak-proof con-
struction, and the amazingly
smooth, casy operation; of
MAR-CO neutralizing con-
densers works wonders in
R F.circuits. Perfect neutraliz+
ing of tube capacity for $1.25.

Piecase refer lo POrULAR RADIO when answering advertisements.
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Night after Night—
They Continue to Serve
After Others are Scrapped

On Sale at All Good Dealers

DIAMOND ELECTRIC SPECIALTIES CORP.
102 So. Orange Ave., Newark, N. J.

Dealers, Jobbers: Write for Proposition

Products

NEW HARTMAN VARIOCOUPLER

with 180° Spider Web Wound Rotor. Small com-
pact size saves panel space. Clearer reception
with minimum coupling insured. Dead shaft
has no capacity effect in tuning. Pig tailed con-
tacts; no live brackets.

If dealer can’t supply you, write us

THE HARTMAN ELEC. MFG. CoO.
33 East 5th Street Mansfield, Ohio

“The Best Built Set in

America” R-212

Licensed by I. R, M., Inec.,

under Hazeltine Patents
Embodying the Hazeltine Neutrodyne
circuit in an improved form as to neu-
tralization, workmanship, quality,
appearance and efficiency of opera-
tion.

Radio Service Laboratories, 1000 11th Ave.
Asbury Park, N. J.

Please refer to POPULAR RADIO when answering advertisements.
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The Transformer is
the Heart of Y our Set

Tms Avupio FregQuency Trans-
FORMER, by actual use and scien-
tific test, has proved its reliability
and dependability beyond question.
In three-stage tests it has obtained
perfect results, giving full tonal value
of any instrument or voice from the
bass viol to the piccolo and the deep-
est bass voice to the highest soprano.

THIRTY DAYS’ TRIAL

The Precise Transformer i1s so su-
perior that you owe it to yourself to
insist upon having it. If your dealer
cannot supply you, order one direct.
Purchase price refunded if thirty
days’ tnial fails to prove every claim
we make.

Attractive Proposition for
Jobbers and Dealers

This unexcelled

Transformer onw
RATIO 44 to 1

°S

TEST OF PRECISE TRANSFORMERS
MODEL NO. 285A

This chart has been plotted showing the
results of 1ests made in one of the best

|oooo OHMS Uv-201-A equipped laboratories in the country. These
%—' r msroms R %‘ 4 § lj re.rult.r' are oj." vufd interest fo rafiio‘ engineers
and discriminating users of radio apparatus.
Ratio 4 to 1 =
TR HIEHIETE T i T
o b T i | e |,J|I'=li J_|_|‘. e B
la, . 1 B i SR ....I' :_-__:_ =
$ UL s a0
F I I: -_ . fa 1l = HUTH — 1]

é4' |1 (AT '__|| 1 : | ‘ 18] e i ||I_._I
L ; = 3 | H
=B i = . : = i i -
q - s B
" - I '
gl = 7 . H;—"_tl BRI R

T i . — T

o 400 800 1200  J6O0 2000 2400 2800 SH8B* ™ 5656~ 3500

PRECISE MANUFACTURING CORPORATION

53 W. Jackson Blvd. Rochester, New York 821 Market Street
Chicago, Illinois Canadian Distributors : San Francisco, Cal.

PERKINS ELECTRIC, LTD.
TORONTO MONTREAL WINNIPEG

Eastern Sales Office: NIAGARA SALES CORP., 3-5 Waverly Place, New York City

—
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Genuine- .

F

RadioApparatus

A new con-
denser, built
in anewman-
ner —and a
better man-
ner. Since its
appearance
on the mar-
ket it has met
with popular

favor everywhere. You will be pleased

with the extra high grade performance
of such an instrument. At your dealers
—or direct.

Flewelling Sockets are of efficiency—
second to none.
Short direct con-
tacts of the improv-
ed side-wiping de-
sign make assured

" tube terminals —
that is why we use
them in this superior

AMPL-TONE
PHONES

A THREE DOLLAR

LOUD SPEAKER
UNIT FOR
HOME MADE SPEAKER

FREE

With Pair of Phones

| Money Back Guarantee
Dealers Wanted

C. M. FRENCH MFG. CO.
SEYMOUR, CONN.

on Kit

No. R-99

Contains 1 Oscillator Coupler, com-
plete with mounting brackets, bank
wound inductance and adjustable
coupling coil with locking device;
3 Intermediate Radio Frequency
Transformers. Very sharply tuned
and completely shielded; 1 Special
Transfer Coupler for first or last stage

of Intermediate Frequency;$ 50

and 1 Specially designed 36

Coupler for using Antenna.
Branston Guaranteed

This apparatus is of standard Branston

Quality, rigorously tested and proved better

than anything herctofore obtainable. Its
efficiency and supcrior performance will delight

Branst

R-91 Branston
Intermediate
Radio Frequency
Transformer.

R-50 Branston

socket. Ask your dealer to
show them to you or write us direct.

Sockets—Tuners~Condensers

BUELL MANUFACTURING COMPANY

2979 Cottage Grove Avenue
CHICAGO

NN NNNANAN

Oscillator
Coupler

you.
Our Book, ““‘Super
Heterodyne Construction’’

($1.00.) The amateur can easily
make complete and efficient Super
Heterodyne Receiver that will be ex-
tremely selective, give remarkably fine
?ualily of tone and be noticeably free
rom interference.

See your dealer at once, or write us
today for all information.

Chas. A. Branston,Inc.
811 Main St., BUFFALO, N. Y.

Manufacturers of the famous
Branston Violet Ray High
Frequeney Generators

AAAAAAAAA

In Canada
Chas. A. Branston. Ltd.
Toronto, QOnt.

Add miles and smiles with
Branston Radio Paris

Please refer to PoruLAR RADIO when answering advertisements.



=

The Best in Radio Equipment

67

Every fan
who wants
a better set —

will send for
this booklet!

HE first edition of this brochure
pointed the way to amazing results
for thousands of set builders.

It enabled Mr. J. Tuckerman, President of the
Federal Engineering Co., to build a set of which he
says, “We not only get the local stations with re-
markable clearness and absolutely without distor-
tion, but we are able at any time to tune out these
stations and receive from far away stations with
equal facility. The tuning is so extremely sclective
and sharp that we can truthfully say we have never
before listened with more pleasure and enjoyment
to radio broadcasting.”

Another typical report comes from Mr. G. V. H.
Cairns of the Qakland Motor Car Co., who says,
“] have tried all R. F. transformers on the market,
but none of them can compare with Telos for volume,
clarity, ease of operation, and best of all—they bring
in the DX station!”

The second edition is now ready—packed with
new ideas, proven hook-ups, and simplified instruc-
tions. It explains the Telos principle of tuned
R. F. in complete detail. It gives you an entirely
new viewpoint toward the possibilities of tuned
radio frequency. Send for your copy. Write or
use the coupon below,

Telos
Radio

s e came —— — — —— —

-

Dealers: Assembled sets, construction kits, and
separate parts. for the Telomonic circuit are
distributed by our licensed manufacturers,
Amsco Products, Inc.; New York, and Musio
Radio, Inc., Pittsburgh.

I
I
|
I
|
|
|
|
!
|
|
|
\
|
|
|
|
J

Danziger-Jones, Inc.,
Dept. A, 25 Waverly Place,
New York, N. Y.

Send me a FREE copy of “Success with R. F. Ampli-
fication” and complete description of the Telos principie.

AQATEE s Gt g ey s ey g PO a8 TN sla e s

P e—————— L et ]

-
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3000

MILES

on a

Loud Speaker

with

DISTORTIONLESS
AMPLIFIER
KITS

2 TUBE:—Using one
step of Transformer and
one atep Variable Resiat-
ance Coupling.

Kit Price, $17.50

4 TUBE:—Above with
1 Step Como Push Puil
Amplification.

Kit Price, $35.00
48,000 Ohm Gen-
uine ‘“‘Lavite’’
Resistances, each

$1.25

FRE Send for
Kit catalog
showing how to bucld

yourset the "Amplex
Kit Way.**

(By Courtesy *‘Popular Radio’’)

COCKADAY IMPROVED 4-CIRCUIT KIT
HERE IS PROOF

Dear Sirs: Ona the night of March 14th, during the Trans-Atiantic Teat, 1 distinctly
heard 2LO (London) on the set built with your 6 Tube Klt. At 8:27 P.M. I heard almost
the eatire seluctwn callod *° Arcndna layed by @ string orcheatra. [t sll came in on &
Loud Speaker .F?qmcr 2100 Dawvideon Ave., New York

(This was nubsequently verified by newspaper repol’tﬂ H
Gentlemen: The first night 1 had my set in operation I heard KGO (Oakland, Calif.),

to say nothing of 25 other stations
I never constructed & ridio set In my Jife before 1 bought ope BT 5, Tube Kit and certnlnLv

agree with ¥ou that no uchmcalﬁkilol %‘m)wfgg"x%‘azﬁﬂ gt Brook];;lpr!?x Kit
Lt Price  Kit Price

1 Tube Cockaday hlt. 331.50 $24.75

3 Tube Cockaday K 54.%0 42.50

& Tube Cockaday Kit. (Push Pull)70.85 56.50
Parts List Price Parts List Price

Eac Each

1—Panel 7* x 24” Drilled . . . . $6.00 3~—48.000 Ohm Res......... $t.25
I— Clrewdt Coil, . ......... 5.00 1—Res. Mounting 1.25
2-—Amplex 24 PL. Vern. Cond. 5.00 | 7 reet o ety T #
5—Amplex Sockets . ........ .75 e Mica Cond......... -45
1—6 Ohm Amplex Rheostat.. .75 1—.00025 Miea Cond. . ........ 45
3—20 Ohm AmDlex Rheostat. 1.00 2—P. P. Trans{. (Como), pr.12.50
2—Grid-Densers. . ......... 1.25 1—Potentiometer. .. ........ 1.00
%—g}rldlbe?ks. va Gl | e L 75 I—Baseboard. ... ...... 1.50
5 Ambles Inoroved Jggkgn Gy 85 | 1—Set of plans (blue print) .. 1.50
2—Amplex Transformers.. ... 5.00 12—Binding Poats. . .. . ..... .10
2—S8witch Levers. etc ...... .50 Bus bar. etCaysncs sp:-spwrn .50

AMPLEX INSTRUMENT LABORATORIES

Dept. 5 " 57 Dey Street, New York, N. Y.

Deal’crl— Write for Term:

0

N A R e e I e

MEC——y

A person here,
million or more” homes people are anxiously
tuning in on their radios, groping in the air,
hoping to catch the sound of a far-away station.
Scarcely a sound, a slight turn, a faint noise,

Build Your Set

The

““Amplex

Kit Way”

1

SAVE /3

KIT FOR THE
SUPERDYNE

A 4 Tube circuit that
is taking the country by
atorm cmploying 1 step
tuned R. F., combined
with regeneration.

Includes everything
from the bus Dbar to the
drilled Panel and an ex-
ceptionally efhcient spec-
ial Coil and Coupler.
List, $45.00—Kit Price,

$33.75.

o
“Amplex’’ Grid-Denser
$1.25 Each

[ ——

0di1LLED PANEL AND

COMPLETE BLUE PRINT
INSTRUCFIONS

for wiring and
assembling with
cach Kit. No special
skill or technical
knowledge required.
Safe and Simple.

=
Every part in every
Kit is tested, guaran-
teed. Individual
parts may be pur-
chased separately at
ll'tt price.

a group there—in fact, ina

If you desire clearer reception, greater volume
and the elimination of howling and distortions,
install Jefferson transformers in your set.

There’s a Jefferson Trans-

former for every circuif

Write for amplification data and
descriptive literature.

Jefferson Electric Mfg. Co.
427 So. Green St., Chicago, III.

interesting

The gentle calm of a bright starry night fills us with mystery. Little did we dream
a while back that today, far and wide in the unknown, thousands of voices, hurled
by electrical energy, are rushing at unheard of speed through space to all points of
the compass.

another adjustment and then clear and clearer
comes voices, a quartet is singing;
distinct comes the soft gentle melody that the
listeners close their eyes, the singers seem to be
in the very room with them.

so clear and

Please refer 1o POPULAR RADIO when answering advertisemenis.
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Tre Super-Heterodyne
= ~ Made Easy

[ GEES N NN AN NN

e~ P

ITH the publication of The
SUPER-HETERODYNE MANUAL,

Receptrad has attained the
leadership in its specialization on the
Super-Heterodyne Circuit.

Whether you are an experienced builder or novice, — .

Receptrad construction helps are so easy to follow g@i‘vm
that you are certain to achieve success when you i ()
start building.

Follow the Manual and your path will be easy.

'.,-----.‘-.'----;.—.—-‘“T

Results undreamed of will become commonplace in cmms iy :
your radio enjoyment. It SUPER-HETERODYI\,}I i
MANUAL if J
The Super-Heterodyne Manual . .... .. $1.50 ! . ill !Ifl' "
Written by Victor Greiff, giving the fullest details and explanations ‘ iy fdl e )
on theory and practice. Includes three full size blue prints for panels, i il )
drilling, circuit, etc. The only complete and authoritative text book b Wi R
on the subject. ; l :
Transformer, Type 1716 . .. ... ...... ... $8.50 ' »
Used in the Intermediate Frequency Ampliier, Covers frequencies L] :
from 5.000 to 25,000 meters. Self shiclding. Steel core guarantees d
power and stability. d :
o i
Oscillo-Coupler, Type SW-21.......... $6.00 ‘ )
Covers wave-lengths between 200 and 750 meters, : :
Filter-Coupler, Type H-34. .. .......... $7.50 ¢ AL )
Tuned, with condensers, to 8,500 meters. % :' l. |
P PP P PP PO PG I e ww D
By-paSS Condenser, Type C_looo ...... $l.50 ] PP oTeT e weeTIe W

Speciol construction, capacity 1 Mfd,

Transformers, Type ATX and AT3....$5.75 Order at your dealer’s

Audio, specially developed for the circuit.

RADIO RECEPTOR CO.

(INCORPORATED)

57 BANK STREET NEW YORK, N. Y.

Please refer to POPULAR RADIO when answering adveriisements.
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DV-3 DV-2

Audion for Audion for
Dry Batteries Storage Batteries

E FOREST Audions are of especial

interest to radio enthusiasts because 1t

was Dr. De Forest who originally invented

the three electrode vacuum tube which
makes present-day radio possible.

The DV-3 Audion for dry batteries 1s
designed to consume a very small amount
of filament power. It operates ata filament
potential of three volts and consumes a fila-
ment current of six-one hundredths of an
ampere.

The DV-3 has a Yttrium filament, giving an unusu-
ally high flow of electrons; Bakelite basc of standard
dimensions; is remarkably free from microphonic noises.

The DV-2 Storage Battery Audion was developed for
operation in all usual circuits, including a power am-
plifier circuit,

The DV-2 is 2 hard tube with Isolantite base and
Yttriated filament and it is a particularly powerful tube
for power amplifier work.

The price of these audions is $6.50, plus 6’per cent. for
ternitories west of the Rockies.

All De Forest tubes are subject to three progressive
inspections, all of them being burned for several hours
and tested carefully.

The De Forest Company guarantees its products and
backs this guarantee by a liberal relplacemem policy
sufficient 10 cover all defects.  Send for circular on De
Forest Audions.

De Forest Radio Tel. & Tel. Company

DEPT, P.R. 9
Jersey City, N. J.

De Forest
Audions

““Made By The Man Who Invented Broadcasting.’’

NEW YORK COIL CO.

NEW YORK Condenser Tuned Radio

Frequency Trans-Formers are designed
to operate in popular present-day circuits.
Electrical losses, such as distributed capac-
| 1ty, have been reduced to the minimum.

' The transformerisrigidly secured to our uni-
versally known New York Vartable Con-

| denser of 17 plates, which will tune sharply

all wave lengths from 250 to 575 meters.

Price, including Condenser, $4.50

NEW YORK COIL CO.

338 Pearl Street New York

A Pleasant Surprise Awaits the User of
the A.C.H. Sharp Tuner Dials

Why the ACH.is different
3 in. DIAL mxew> (156-t0-1 )

4in. DIAL mach >

Will improve any receiving set, making difficult tuning easy

Money Back Guarantee
Price 3-inch size....32.80 Price 4-inch size. . . . $8.00
Hegular Litting 5/16 ahaft % and 3/16........ B¢ each extra

Extra Advantage of the ACH

Can bo attached or removed from any instrument.

Rough tuning same as any dial.

Movement ao fine that the cye cannot detect hut the sar can.
Automatically locks instrument s0 no jar ¢an disturb it.
Dial groinded reducing the body capaeity to a minimum,
Special dial 2 graduations where ordinarily one.

MAIL ORDERS SENT PREPAID IN U. S, A,

A.C.HAYDEN RADIO & RESEARCH CO.
25 E. Battle St., BROCKTON, MASS., U. S. A,

Gl eI
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Type RF-2

Price $110.00
(Without Tubes and Batteries)

Pride of Possession—

Ownership of the new Eisemann Broad-
cast Receiver imparts a sense of keen
satisfaction.

Little is left to be desired —not simply
because of distinctive appearance, but by
reason of the remarkable performance
of the RF-2.

New distance records have beenreported
. almost daily since the introduction of this
- latest receiver. .

A trans-former—coupled tuned radio fre-
quency circuit is employed, with two
stages of audio frequency amplification.

ASK YOUR DEALER
Descriptive Literature on Request
EISEMANN MAGNETO CORPORATION

William N: Shaw, President
46 Thirty-Third ‘Street Brooklyn, N. Y.

Piease refer to POPULAR RADIO when answering adverlisements.
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Na-ald No. 499

Na.ald Small Space

Na.ald No. 411

Na.ald
Adapter

Na- nld De Luxe
No. 400

Na-ald Sockets

For 200 Tubes
No. 400, Price 75c

No. 401, * 35¢
3 for $1.00

Cross Section
De Luxe Socket

IT°’S THE CONTACT THAT COUNTS

The best radio engineering practice of today calls for the elimination of
as much materinl as possible in the neighborhood of those parts of the
set which carry the radio frequency current. This applics not only to
metallic substances, but te insulating materials as v.eﬁ

Ne-ald Sockets provide for this by having uniform walls of Bakelite,
giving the matenal its highest di-electric properties.

“Frying'' noises, often attributed to B batteries, are in reality eaused
by poor connection. Na-ald De Luxe contacts not only press on the
bottom of tube terminals but cut into the sides, automatically making

No. 429

|

For U. V., 199
No. 499, Price 50c
No. 429,  75¢

Superheterodyne sets.

For W. D. 11

No. 411, Price 75¢ Dept C

a bright, perfect connection.

Send cover of Na-ald dial or socket carton or 15¢ for new 16-page rofogravure
booklet ** What to Build.”

ALDEN MANUFACTURING CO.

De Luze is the standard for Neuwtrodyne and

52 Willow St., Springfield Mass.

“l would not use any other

battery after KIC-O”

says Frank W. Harris, a radio fan of
Ottawa, Canada. KIC-O Storage
“B” Batteries will improve any radio
set. Try one on yours. Qur guarantee
protects you. The life is unlimited.
Recharge from any 110 volt A.C. line

with small home — Y
rectiﬁer. Volta plain pancls
22 | $5.50

GUARANTEE 32 7.25 | $11.75
Your money back on 48 250 | 14.00
any KIC-O Battery if 68 12.50 17.00
not satisfied within 30 | " 00 [T7.80 | 22.50
-days’ trial. i Write fO,l: g ime— o
full information on “A” *

Unmounted Rectifier. .

$1.00

and “B” Batteries. Mounted Rectifier. . .. $2.50
Storage “B’’ Batterics

K l C - O Long Service, Low Cost

KIMLEY ELECTRIC COMPANY, Inc.
2667 MAIN STREET, BUFFALO, N. Y.

COCKADAY COILS

Improved type, silk covered

wire, bakel:te tube, com- 34 00
plcte o Biid -

Regular coﬂs cotton cov- 5250
ered wire . .....

Compilete parts
for smgle tube 310 95
set .

Al parts for .
improved ﬁve 855 .00
tube set .

Shipped C.0.D.
RADIO
Surplus Stores

HELENA, MONTANA

Genuine

LAVITE
RESISTANCES

12,000 OHMS
48,000 $ l .50
50,000

100,000 ¢ Each

Money Orders'and Checks Only
NO STAMPS
Dealers Write

HAROLD HERBERT

Inc.

160 W. 46th St., N.Y.C.

TRADE mARR Rird iNTERES

Please refer to POPULAR RADIO when answering advertisements,
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(&) THEBRADY LEAK )l=8

Although it is cartridge type
itis different in principle from
any Variable Grid Leak you

COMPLETE WITH MICA CONDENSER 00

AND PERFECT LEAK MOUNTING ¥

At your dealer—or poatpaid
on receipt of purchaase price.

A CBRADY Co°

Improved Radio cApparatus
108-SEVENTH AVE. NEW YORK CITY

ON ONE TUBE

Broadcasting from Atlantic Coast, Canada. Mexico, Cuba &
Hawaii heard in Calif. by users of the CROSS COUNTRY
CIRCUIT. Range due to simplicity. One tuning control. ANY
NOVICE can build easily and cheaply. Dry cell tubes used.
No soldering. Complete instructions, Blue print panel layout,
Assembly Photo, ete., postpaid 25 cents. Stamps accepted.

VESCO RADIO SHOP, Box PR-117, OAKLAND, CALIF.

GGG ST ?

UNITY VERNIER RHEOSTAT

The Highest Type
Instrument Made
Any Resistance $2.00

“Hear a Set

That Uses One”

ELIMINATE THE NOISES IN YOUR SET

The book “TUBE CONTROL,” written
for the amateur, and for the benefit of
Radio Reception, by J. Elliott Jenkins,
Ecgineer of Broadeasting Station W, D, A. P,
will tell you how toclearup your signals,

Every set owner sbould have this book.

10¢ at your dealers, or l4c postage to

UNITY MFG. CO., 224 N. Halsted St., Chicago
56555666 565666568

' The Pacent
RHEOSTAT

a Favorite

The merit in the Pacent Rheostat is
evideaced in its choice by leading
radio authorities and its selection
as standard equipment by leading
set manufacturers.

it is ideal, considered from standpoints
of design, opera.ion and attractiveness of
appearance. Construction in only two
units simplifies installation. Fastening a
single set screw insures against parts loose-
ening or knob turning beyond its range.
The Rheostat is supplied entirely complete
with screws for mounting, knob and sil-
vered dial.

Pacent Rheostats are made in a number of
resistances for various needs.

Capacity
Cat. No. Resistance Amperes Price
85-A 6 Ohms 1.5 1.00
85-B 10 Ohms 14 1.00
85-C 20 Ohms .6 1.00
85-D 30 Ohms .5 1.00
85-E 50 Ohms 3 1.00
85-F 215 Ohms 2.5 1.20
88 375 Ohms .2 1.25

Write for Catalog P-5

Pacent Electric Co., Inc.
22 Park Place, New York, N. Y.

Pacent

RADIO ESSENTIALS

Please refer to POPULAR RADIO when answering advertisements.
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Mr.Fred A.Fort,grad-
uate Radio Institure
of America, Radio Op-
eratoron Munson Line
shipsta Central Amer-
icaand theWestIndies.

More Meﬁﬁ“
Needed in Radio

The demand for trained radio experts has taken
hundreds of men out of the discouraging rut of
opportunity-less jobs— started them with good
pay—shown them the world —and put them in

line for a big future.
Many graduates of the Radio Institute
of America have now reached big suc-
\\\ cess in radio. The government opera-

tor’s license is the opening wedge. And
that license you can now earn by a few
months of home study.

The Institute, oldest radio school in
America, is under the auspices of the
Radio Corporation of America, which
places more men in Radio jobs than any

ﬁ other organization in the world. And its
graduates are preferred, for their train-
ing is known to be thorough. Write
today. Learn more about your chances
for big success.

Advanced Radio Course

Greatpopular demand by the advanced
student,experienced amateurand wire-
less operator has led to the opening of
an ADVANCED HOME STUDY
RADIO COURSE, specializing in
C. W, L. C. W., telephone and radio

QJ measurements. Investigate!

Radio Institute of America

{Formerly Marconi Institute)
Established 1909

322A Broadway, New York City

Radio Insticute of America,
322A Broadway, New York.

Please send me fullinformation about radio opportunities
today, and your

COMPLETE RADIO COURSE [0
ADVANCED RADIO COURSE O

................................................................

For Sturdiness and
Accuracy Use
Lombardi Condensers

BLARING
CLIMINATES
ALL
SITL-PLAY

BALL
BEARING
GIVES
Ty FRICTION
‘ WITHOUT
BINDING
L AR rOB

Msdo in the most papular sizes, thrust plug, which has a spring
with aluminum plates, aluminum plunger, causing & thruat of pro-
end brackets. with & 17 diameter per tensian betwean a hardened
insulating bushing therein. (A atezl ball and 8 46 dcgree tapered

rfect inaulator, hlgh in dleloc- brass bushing,this inaures smooth

¢ atrengih.} A running and & contact equal to &

The tension as well as nd)ulﬂnﬁ soldered Joint; also & take up for
fa accomypliahed hy tightening en. wear in Years to come.

Also makers of coils and sockets
Literature and prices furnished upon request

Lombardi Radio Mfg. Co.

67 MINERVA ST. DERBY, CONN.

THE NEW SIMPLEX

180° Vario-Coupler

With a Special Woven
Rotor

will bring in those distant
stations you are trying for.
Anexceedingly efficient and
neat coupling device com-
bining all of the best fea-
tures that have been devel-
oped in the past year and
which will cover all broad-
cast wave lengths up to
600 meters.

Price - - $3.50

SIMPLEX RADIO CO.

1015 Ridge Ave. Phila.. Pa,

CATALOG :354=

Latest Reflex Neutrodyne and Super-
Heterodyne Circuits. 40 Dilagrams, lat-
est Hock-ups. Largist C?mplega Stock.
g merican eflex
lind 3 '},://, SPE‘:IAI- Super ~ Sensitive
,,t,\\.,/,)?; Crystal, 35¢ ea, Hot as Hot, Ev-
NI ery Spot. Hear stations clearly.

GUARANTEED ONKE YEAR

I Jobbers and Dealers write
for Quantity Discounts.

AMERI(ANMFG.CO.

WHOLESALE DISTRIBUTORS
X GWesTI474ST. Kansas City.Mo.

Please refer 1o POPULAR RADIO when answering advertisements.
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A NEW 5 Tube
Wil
MU- mﬂﬁ%ééfmmn

$958399939
i

DESIGNED TO MEET A POPULAR DEMAND

Selective — Sensitive
Non-Radiating—Single Control

THE peak of Mu-Rad skill and inge-
nuity. Coast to coast reception under
proper conditions. Loud speaker recep-
tion on a thousand mile range, all wave-
lengths. Completely cuts out the strong-
est local stations. Surprsingly simple
control—just one dial, the settings of
which are always the same for each
station, regardless of your location or
type of aerial. Requires only a single
wire antenna. Uses either dry cell or
storage battery tubes. Tubes and bat-
teries last twice as long as in other 5
tube receivers, because the new circuit
used permits burning tubes at low
temperatures. Like other Mu-Rad Re-
ceivers the MA-18 towers above competi-
tion and imitation.

Write for literature!

SPECIFICATIONS

Circuit 2 stages of
R.F. Amplification,
detector and 2 stages
A. F. Amplification

—an entirely new |

circuit.
Antenna—single
wire—20 feet to 150
feet long.

Cabinet Hand rub-
bed solid mahogany
with rubber feet.
1234 inches by 7}4
inches by 13 inches
deep. Engraved
Formica Panel.

Wave Length
Range—230 to 530
meters — practically
the entire broadcast-
ing spectrum.

Foimese 9110

accessories)

Mu-Rap LABORATORIES.INC.

809 FirtH Ave. AsBury PARK. NEw JERSEY
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Beginning Monday
April 26th

All Advertising Copy
and Cuts

for insertion in

Popular Radio

and all checks in payment for advertising space,
should be addressed to E. R. CROWE & COM-
PANY, Inc., at 25 Vanderbilt Avenue, instead
of 9 East 40th Street.

All other mail, including subscriptions and con-
tributions, should be addressed to PopuLaAr
RADIO, at 627 West 43d Street, New York.

¢

E. R. Crowe & Company, Inc.

New York Chicago
25 Vanderbilt Avenue 225 North Michigan Avenue

Please refer to POPULAR RADIO when answering advertisements.
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Do You Own a Single Circuit Set?

If so it will pay you to consider

THE COPP VARIO-SELECTOR

Because:

1. It will CHANGE any single circuit set to a
double circuit set without re-wiring and with-
out rebuilding. Simply connects to Antenna
and ground and it is done.

2. ELIMINATES RE-RADIATION. This
will be a great help to Broadcast Stations and
to all owners of Broadcast Receiving Sets.

bcone Avpied or 3. GIVES SELECTIVITY to a Single Circuit

Copp Vario-selector ° Set equal to any three-circuit tuner, pre-
Price $11.50 serving the Single Circuit simplicity of tuning.

NOTE.—The Copp Vario-Selector is NOT a Wave-Trap.

No necessity for the single circuit set owner to discard his set
because of its lack of selective quality. No need to worry about
disturbing the neighborhood with re-radiation. The Copp Vario-
Selector will correct all these faults the minute it is added to the set.

Sold thru your dealer or direct.

If your dealer cannot supply you with a Vario-Selector, mail the
coupon direct to us today.

. T T T T T B
The A-C Electrical Mfg. Co.

Dayton, Ohio
Gentlemen:

Being unable to secure a Copp Vario-Selector from my dealer, you may
C'gfﬁ::fggﬁsd one Copp Vario-Selector, it being under-
stood that in case 1 am not entirely satisfied with its operation in connection
with my set, 1 reserve the right to return the Vario-Selector to fyour factory I
(in same condition as received by me) any time within ten days, full purchase
price to be returned to me at once without further question.

send me

Name. . ... ..o iiiiiiiiiiitieiannnns |
Dealer'sName...........cc.civuvunanna.
| AQATESS. - o\t |
| Address. . ... Cit State |
11 5 SRR NIE < | £: 1 7
L————————-———-———-—————————————————-—_——J

The A-C ELECTRICAL MFG. CO. Dayton, Ohio

Makers of Electrical Devices for over 20 years

Please refer to POPULAR RADIO when answering advertisements.
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Standardize NOW on
PREMIER PARTS

““The Better the Set the More You Get”

1% Actual Size

o T3

"PREMIER “HEGEHOG?” Audio-Frequency

Trade Mark Transformer

G The wonder of the Radic world. A more efficient transformer than you could
W ever buy before. And the smallest, most compact instrument of its kind. About
the size of an English walnut and yet “HEGEHOG”’ is a wizard for reproduction
value, tone quality and consistent performance. Less distortion. No foreign noises.
The secrct is in its patented construction. It is shielded 100 per cent. Fully
guaranteed. Ratios 1 t0 3, 1 to 4, 1 to 5, $3.50: 1 to 10, 84 50. You'll want
‘HEGEHOG" in your next "“hook-up,” so get all the facts NOW.

PREMIER “MICROSTAT?” A Super-Vernier

Trade Mark Rheostat

“MICROSTAT?" js in a class hy itself as a precision instrument for the perfect
control of the fillament current in detector tubes, and everyone knows that you
must control this current to the finest degree if you are going to get the ultimate
from any set—*MICROSTAT" does all this. DBuilt on an entirely new prin-
o ciple. Two windingg in parallel—one 6 ohhm—other 40 ohm. Absolutely noiseless
MICROSTAT —infinite control—handles any tube. Capacity 3 Ampere Bakelit¢ moulded—

silver etched dial. Do not install a Rheostat until you know all about the
3300 “MICROSTAT.”" Send for our Free Bulletin No. 92.

And o - - .
ek A Ta Pffmlff Eh’ﬂrn‘ ]:ﬂmpany e W

ROTRIDELer 3807 Ravenswood Ave., Chicago paratus

Guaranteed Head- Sets_1

o4 ED-HEADS" are guaran-
teedradio phones, Yourun §
no risk when you buy them.

0 STATIONS

: trial, you' t satisfied that
ln One ho ur! ﬂ?:)"reotuh?l:l:sf s::czi:ers oan

the market at the price. Why

-—heard with one Myers Tube (name and address not act right now and get a

furnished on request). The remarkable results palr? It'll mean getting the

being obtained with Myers Tubes nre due largely marximum from broadcasting

to the elimination of soeket with its bunched from the day you put them
into use.

ED-HEAD

Myers Tubes 1

{practically unbreakable) give vou

 ADIO ~#
distance with clarity. They add 50% E@EUMES
to the eftficiency of any set by re-

ducing interference. NOW READY

See that youoget. the New Im- ?;e new1924P MogeI_F Thencw"];'{,edi’nex;,d'_'Jr,
proved Myers. Others are not guar- er Pair cr Pair
anteed. Insist on Myers at vour 6‘.‘5.9 Complete $5.% Complete
dealers'—otherwise send purchase “Red-Heads" sent prepaid on receipt of price If
price and be supplied postpaid. you are unable to get them at your dealer's.

Two types: Dry Battery and
Universal (for storage battery). The NEWMAN-STERN COMPANY
Write for free circuit diagrams. Dept. PR : Newman-Stern Bldg. Cleveland

no sockcts or cther equipment
necessary,

E5f Mvers Gt

240 Craig St. W, Montreal, Canada

$ EACH, complete with clips
ready to mount on your set;

Please refer to POPULAR RADIO when answering advertisements.
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PARAGON MODEL 1lI \\ .
$175.00

“IT WAS PETER. RABBIT—"

“..-and all dressed up in his new

suit to go on the journey with Reddy
Fox”, comes the voice over the radio.
The chiidren sit spellbound. Mother,

thankful for this few minutes’ rest

every evening, closes her eyes and
leans back in her chair. Now the
radio will take care of the children—
she needn’t worry.

Paragon Receivers are rich in tone
value. Music, from the crash of a
chord to the sob of a saxaphone, is
reproduced clearly just as it is played.

Voices are distinct and understand-
able. Static noises are reduced to the
absolute minimum.

Because of Paragon selectivity and
sensitivity you can tune in on and get

' any station you want, and hear the

program without interruption or jam-
ming from other stations.

The Paragon Model III comes.in a
. finely finished mahogany or burled

walnut ‘cabinet which is an addition
to any home. This instrument offers

you the ultimate in radio enjoyment..

Write for éllustrated Bulletins of Paragon Radio Receivers

ADAMS-MORGAN Co.
20 Alvin Avenue, Upper Montclair, N. J.

PARAGON

. US Pot

3-CIRCUIT RECEIVER

Please refer to PorPULAR RaDIO when answering advertisements.
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I INTERNATIONAL CORRESPONDENCE SCHOOLS

ANSWERED
for only $1

At last you have under one cover
a Complete Radio Handbook

|\ 1cs 514 PAGES
C.8. 14 P
10
\ #ﬁ%-%ﬂ O Compiled by
HARRY F. DART,

Formerly with the
Wasters  Electric
Co., aad U

Army lastrector
of Radio. Tech-
nically edited by
F. H. Doase.

40,000 ALREADY SOLD

O more need you turn from book to

" book, hoping to find what you want.
It is all here, in 514 pages crammed full -
of every possible radio detail. Written
in plain language, by engineers for 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 514 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 5l4-page 1.C.S.

Radio Handbook—the biggest value in radio
to-day. Money back if not sch’s_ﬁcd.

Box 8251-C, Scranton, Penna.

1 enclose One Dollar. Please send me—post-pald—the B14-
page 1. C. 5. Radic Handbook. It is understood that if 1
am not entirely satigfled I may return this book within five
days and you will refund my money.

S ——

--------------------

L

The Best in Radio Eqmpment

Every Questlon il

Ampllfy with

LANGBEIN & KAUFMAN
TUNED RADIO FREQUENCY
VARIOTRANSFORMERS

TYPE VT2s LIST $8.50

Connected same ag & fixed radlo-frequeney transformer,
but continvously adjustable to the peak of the wave.

MAXIMUM, AMPLIFICATION AT ALL
WAVE LENGTH

SEND FOR DIAGRAM s 1ol
THE HOME OF MOULDED TUNER SPECIALTIES

LANGBEIN & KAUFMAN

654 Grand Avenue
NEW HAVEN CONN.

THE NEW
Metalectric
Soldering Iron

. Operates on any electric current
with the simplicity, ease and effi-
ciency of a writing instrument,

An indestructible all - metal
quality product with a worth-whiie
uarantee. Endorsed by the
ribune Institute.
Accepted as the logical solu- &
::lon to radio soldering prob- i =
ems.

Ample Heat
Interchangeable Tips
Handle always cool
#" Descriptive circular on request

] ; Purch ase. of. your dealer or direct
and pay postman

POST ELECTRIC CO., Mfrs.
Inst. Div., 30 E. 42nd St.

' NEW YORK

Please refer to POPULAR RADIO when answering advertisements.
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This set, whea erected, has a range of over 1,000
miles. The cabinet is elegantly finished in a beauti-
ful, lustrous mahogany. You can sell it at a hand-
some profit if you care to, after you have completed
my course. Remember, you do not pay a single
penny for it.

Membership Is Valuable!

Upon completion of my course, you receive a
membership in the Radio Association of America.
This designates that you are a thoroughly trained
Radio man. It gives you prestige and a standing in
your community not otherwise pussible.

Thousands of Big Pay Opportunities

My coursc enahles you to construct, install, operate, repair
and sell Radie equipment. As my representative, you can, using
either your full ime or spare time, take orders from your friends
and nclgllbors You ecan casily earn
{rom 335.00 to 8125.00 a week installing
Radio sets in your locality. It is being
done every day by my students. What

Your lessone are | others have done, you can do. )
i e.l!:“s’. 'di: eatic On this very day there is someone in
enioy them would be kﬂur neighborhood who is buyirig a
r“m{l‘,ﬁ it O led g‘n"‘vd. dio Set from someone else and is hav-

ing Radio work donc by others. On this
.tAzﬂg'o'qu’r".td%E' 5':}_’ very day there are big pay Radio posi-
oration; yes, I got tions that are going begging. This will
:m'-lbxm‘n:“tgﬁ.g be repeated tomorrow an for a long
inapector at prosent. time to come. Time is precious. Begin
ri once to get the training that will fit

PROOF

Deour Mr. Mehavpi:

bat [*)l not stop

e e send me ad- fou to cash in on this great chance. At
sg;nﬂ lesmons a3 east investigale. Mail the coupon to
G0, A, GRABSSLE. ttsthe interesting bulletin “'Radio
‘acts.

A. G. MOHAUPT, Radio Engineer

RADIO ASSOCIATION of AMERICA

4513 Ravenswood Ave., Dept. 53a Chicago, Il

amazing
expansion of
Radiohas opened
thousandsof wonder-
ful new opportunities.
Big salaries, easy and fas-
cinating work, short hours and
an excellent future are offered to
ambitious men who enter the Radio
field now.

Radio Experts Earn |
$3,000 to $10,000 a Year

New Radio Stations are being erected every day.
Thousands of corporations are putting in private
stations. Every large vessel requires its Radio
Staff. From everywhere comes the urgent call for
Radio Trained Men. There is almost no limit to
the pay. Will you step forward and grasp this bril-
liant money-making chance or are you going to let
days drift by and let others take in the cash?

“Learn by Doing’’ Method

My course is not “high-brow.” It is written in plain, every-
day language that can be understood by any man. You need
have no previous training or experience. I give you a receiving
set so that 1 can take you thru the various steps of Radio
work in a practical way. You will be delightfully astonished in
having made elear to You the wonderful forces of Radio that

appear so mysterious to the untrained person.
great field of Radio. I want you

to note my "Money Back” guar-

antee that proteets you absolutely. also want to tell you
about the big free 1,000 mile Radio Tube Set that I give away
free with my course. I urge you to act at once. ]'ﬂ in your
name and address on the coupon and mail it to me tmmcdlalely

1 have rcndy for you a copy of
“Radio Facts” which tells you of the
latest %pfortunlheu that exist it the

A. G. Mohaupt, Radie Engr., Radio Assn. of America,
4513 Ravenswood Ave.. Dept. 554, Chicago, 1l
Please send me details of your Home Study Course—also
your Free “Radio Facts” and information on how I can get
a FREE 1,000 mile Radio Sct. l

o wm as aa MAIL COUPON e —-r‘

-----1
r4
>
=
=
==

Please refer to POPULAR RADIO when answering advertisements.



82 The Best in Radio Equipment

T O

A 4

A
Py,

CHELTEN “SPECIAL” CONDENSERS

For High Oscillating Radio Frequency Circuits

Note carefully these eleven important features

1. Lowest Dielectric Losses
2. Special porcelain insulation used on stator Plates
3. Copper Pigtail Connections
' 4. Aluminum End Plates

5. Rotor Plates of heavy aluminum

6. Accurate spacing

7. Adjustable accurate bearings

8. Permanent Stops

9. With or without 9 plate Vernier
10. 9 plate Vernier makes possible sharp, close tuning
11. Vernier has same special insulating features

Made With Vernier in 45-23 Plate Type and in 45-23-17 and 11 Plate Type Without Vernier
Send For Qur Complete Radio Catalogue .

CHELTEN ELECTRIC COMPANY

4863 STENTON AVENUE PHILADELPHIA

l|||¥I|Nll1IliI|lliil||11|Il'l'!lllill]illl|l|1!1llﬂiﬂﬂlIii]II|liI|HlI|IﬂlliélllllliiiIl|||IilIi|I!IIIIIIII!lﬂiill|l1lIIIIIi!llllllilllﬂlllllH!Ill!liI1|1Hﬂ||l|llIlllilI||lI|IlTllll!illllilﬂllil%lIlllllilllll!!!lllI||I|IH|lﬂl|||tll|ll|llIIll'llﬂl1IlIE!IIiﬂllillﬂltll\llllllllliﬂii|||Hll|IHlH!||

No Two Receivers Are Alike

Connect In Multiple and One Will Get
Most Current

AJAX—MULTI—RADIO

Phone Plugs and Connectors

Allow One to Four Head Sets
or Loud Speakers

ALWAYS IN SERIES

No. 18—For Jacks
No. 18A—For B Pasts

Gives ual Results to All. No Others Like &8 )
AJAX —%1.75 Each.—Dealers or Direct. J

Liberal Discounts. on Complete Line to Dealers i
and Distributors s

AJAX ELECTRIC SPECIALTY CO. ¢}
1926 Chestnut St. St. Louis

AMPERITE

"SELF~ADJUSTING' Rheostat
PERFECT <£2%, CIRCUIT

Simplifies wiring
eliminates
hand rheostats

RADIALL COMPANY
J0OW 425, NY

Here is the loud speaker that through merit
has become the standard of comparison.

At !our dealers, otherwise send purchase price
and you will be supplied postpaid.

Perfectone Radio Corporation
490-C Broome Street New York

Please refer to POPULAR RADIO when answering advertisements.
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1319 MICHIGAN BLVD.
P

COAST TO COAST

ee »

Ol

REGISTERED

is the one tube sensation of the radio world. Letters are

pourng in telling of its wonderful effectiveness at little cost.

The New York and Chicago newspapers. are fully cover-

ing the interesting news features regarding the ‘“Long 45"

tuner which is the heart of the new Long 45 set. Read

what the papers are saying. See it at your dealers. Or
write us for particulars.

M arco MEYER & Co.

CHICAGO, ILL,

Please refer to POPULAR RADIO when answering advertisements.
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Announcing the New Goldcrest

Clearodyne Models

Model 70

Cleartone engineers have perfected & new circuit. embodying the desirable features of SELECTIVITY
LOG-ABILITY, EXTREMELY SIMPLE TUNING AND PERFECT CONTROL in the new GOLD-
CREST CLEAR-O-DYNE FOUR TUBE MODELS.

The beautifully etched, gold-finished panels and the distinctive. solid mahogany cabinets combing to give
you a receiving set which is a valuable addition to any home, and a source of amusement, education and
great pleasure for the entire family.

Long distance records are being established with these new models on which testimonials are being received
daily. We want you to sce and he convinced. Write today for free illustrated circulars, showing all
of our beautiful cabinet models.

DEALERS and JOBBERS: Look at the prices below—then at the distinctive design and characteristics
ahove. Write for our interesting proposition—a business builder.

ModelGO.........co o vinnir e ... 26G0.00 Clear-Q-Dyne Model 70. . . ... .. .. ... $75.00
Model 61': 3.4 = bap (& < o Rl S ae 75.00 Clear-0-Dyne Model 71 . . . . . .. .. .. : 90.00
Model 62k abls e e dbss ... 120.00 Clear-QO-Dyne Model 72. .. ... ....... 135.00

The Cleartone Radio Company, Cincinnati, Ohio

The TWITCHELL AUXILIARY TUNER

PATENTS PENDING NAME REGISTERED

More Than a Wave Trap
A TWITCHELL AUXILIARY TUNER connected to any make of tube receiving set

will positively cut out any local broadcasting or codc stations so you may tune in all
long distance stations any time regardless of local conditions.
Unlike any wave trap, E TWITCHELL AUXILIARY TUNER does not ever
decrease but in many cases increases the volume {from distant stations.
These TUNERS arc in daily use within 400 fcet of large broadcasting stations and
cnable their owners to ¢asily and completely cut out the local station and bring in
distant stations at any time on a loud speaker.
This instrument will also enable you to bring in programs sent out on longer waves than
ou can tune in without it, thus bringing all the broadcasting stations within the wave
ength range of the many scts of limited range now in use.
Copyrighted diagram of this tuner, 50¢c, or with all parts, $9.00
Complete instrument in walnut cabinet, ready to use, $15.00
A New and Wonderfully Efficient Coil, for the Reinartz circuit for those who
\;am the best. Price, $4.00, or with blueprint for ¢ither one or three tubes,
4.50.
This circuit brings in both coasts loud and clear and is the most successful Reinartz
modification yet produced.

o All goods prepaid. These instruments are casy to
uild, easy to operate. Everything clearly shown

S. A. TWITCHELL, 1930 Western Avenue, Minneapolis, Minn.

°15
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Like a Rare Old Violin—
“Madera” Die-Cast Woed
“Clearspeakers”

have a tone-qiality unapproached by
metal, natural wood or uny other ma-
terial. Equipped with special loud-
speaker unlt of great powcr.

No. 804 here flluptrated 12 inches high
with 10 ineh bell, from Your dealer or.
by mail prepald. 1t i3 one of seven
styles. Send for circulars.

American Art Mache Co.
351 W. Austin Ave. Chicago

106 Pazes—260 Radio Questions and An-
swers—92 Illustrations—Radio Terms,
Laws, Regulations, Symbols and Fqua-
tions. List of Latest Broadcasting Sta-
tions—Explanations of All Types Re-
ceiving and Transmitting Sets. Owver
10,000 sold—NOW ONLY $§1.00!
Send Money Order, check or cash.
{Gunranteed tosatisfy or moneyre-
funded.) Nonec sent C. O. D.

NATIONAL RADIO' INSTITUTE
Dept. 32EQ Washington, D. C

Please refer to POPULAR RADIO when answering advertisenients.
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withstand wear and hard usage.

Because—it reflects quality.

Specify
A Leather Covered Radio Set

Because—Experts found that leather is the only material that will

Because—it costs no more than imitations.
We are manufacturers of all grades of cowhide grains.

Manufacturers— You will need leather for PORTABLE SETS. Write

us for free samples and full information.

Eagle-Ottawa Leather Co.

74 Gold St.
New York City

226 West Lake St.
Chicago, Illinois

AMPLEX

GRID-DENSER

IMPROVES ANY CIRCUIT

Specified by
L.M.COCKADAY
and other
prominent

engineers Variable Condenser

0 To .0005 Mfd.

Absolutely Essential in

COCKADAY, SUPER-HETERODYNE, NEUTRODYNE, UL-
TRADYNE, SUPERDYNE and All Sensitive Circuits for
100% results.

Every tube and every circuit requires a different ixed capac-
it¥. Good or Paor results depend upon its exactness.
slight turn of the GRID-DENSZR knob finds it for you and
permits operation of set st highest point of regeneration, con-
trols os-illations and maintiias perfest stability, giving
GREATER Distance and Louder and Clearer signals.

FRE Booklet with hook-ups showing how

to double the efhiciency of your set.
At your dealers or send $1.25 to

Amplex Instrument Laboratories
57 Dey Street  Dept. 5a  New York City. N. Y.

o

$ 4 50 $ 4 50
List e q ‘ " TSt List
OVILL O

7

| i
\
,\-"""c. ,
Wl 5*“; /|
AN A -

il Flisiema -“t( il

Tune in those distant stations withq
a pair of ‘'‘Rovalfones.”

JACK BINNS, says. “They will give
an audible sound with a weaker signal
than the average phone.”

That is why you will get distance

where you don’t with your present pair.

If your dealer can’t supply you,
write direct.

Royal Electrical Laboratories
Dept P. R., Newark. N. J.

NING oF Al

Please refer to POPULAR RaDIO when answering advertisements.
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SHARPER TUNING

AND

MORE VOLUME

with CHELSEA parts
No. 75 Radio Frequency Tuner

\ The proper amount of
o\ inductanceandca-
pacity to most effi-
ciently tune between
stages of a tuned radio
frequency amplifier
with minimum controls,

Wave lena".h all broadcast waves: p-ice withdial and Vernier $5.75

No. 70 Antenna Tuning Unit

Combining the correct
amount of inductance
and capacity for most
efficient tuning of am-
tenna cireuit, induct-
ance with four taps.

Wave length. all broadcast waves; price: with dial and Vernier $5.75

Variable Condensers
Low Loss

Genuine bakelite insu-
lation. Pigtail connec-
tion to rotor Abso-
lutely Guaranteed.

#10—23 plate
with Vernier $4.50

Genuine bakelite insu-
lation. Highest grade
silicon steel core.
Tested to 500 volts.
Easy to assemble in
your set. Ratio 334
to |

Price $4.50

Chelsea offers a complete line of parts and sets
At your dealers or write direct

CHELSEA RADIO COMPANY

183 SPRUCE STREET
Chelsea, Mass.

|
ISTEN-I
RADIO RECORD

REGISTERED U. 5 PAT. OFF.

THE ONLY “LISTEN-IN" BOOK

KEEP A RECORD OF
STATIONS HEARD, DIAL
SETTINGS, RECEIVING
CONDITIONS, ETC.

Flexible cloth binding. Gold stamp-
ing. 160 pages. Printed on Bond
Papcr Comains intreductory article
“"How to Receive Radio Broadcast.”
by Lleyd C. Greene. Radio editor
Boston Glode. Many Radio Hints
and Tips. Complete list of Broadcast-
ing Stations and double page map of
PRICE United States.

nts
A,’i;’fw LISTEN-IN
or Sent gll PUBLISHING CO.
on Receipt of 110 MAIN ST.
" CAMBRIDGE, MASS.
|l Transformers for 1 |I
the price of

NEUTRODYNE

No Distortion
Greater Volume
Half-Price
For $6 we will send postpaid TWO of

the famous Globe Audio Transformers
made especially for Neutrodyne scts.

MONEY BACK GUARANTEE
If you are pot fully satisfied with the
transformers, return them within 5 days
and your money will be refunded.
COYNE RADIO SERVICE
Suite 603
507 Fifth Avenue, New York City

ADIO TUBE
EXCHANGE

We Repair All Standard

Makes of Tubes, Including
W.D. 11 or 12
U.V.199 or C. 299 50
C.11 or 12
U.V. 201A or C. 30lA
D.V. 1 or D.V.
U.V. 200 or 2DI
€. 300 or 301

All tubes guaranteed to do the work
RADIO TUBE EXCHANGE

200 BROADWAY, NEW YORK CITY, N. Y.

AH Mail Orders Given Prompt Attention
Orders Sent Parcet Post C O D

Y upltmacy Proven by Every st

ALklstar

THE SCIENTIFICALLY CORPECY
RADIO RHEOSTAT
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WHOI.I:SAI.E RADIO 9 Church St. NY.C.
/1% S[RVICE COMPANY

O

S amensiir

YOU SAVE —
IMPROVED 4 CIRCUIT TUNER Vo 1oy tor At lesist 209 st - And the

sillpments are made promptly.

OO

. WeshipC.O.D. If ¥ sh-— or else vo
Complete Parls as Speclﬁed $53 50 cin Smllug remittance bT'II:c:;ey{?rrdtcrses‘vhet:
This is the set that Cockaday described as being able ordering.

to receive over distunces of 3,000 miles. You ecan't

build anything better! It uses five tubes. . WRS NEUTRODYNE

{ Complete with Push Pull Amplifier) A dandy S-tube Neutrodyne that will bring

5
1 gockilldag:? Improved ?]S%"’"i‘ihh“l;"f"’: }::y:\ll‘s l(n_'_lI.‘:htelL‘g,‘:ll;{;eu.«:_t,ea1(!&1913‘_‘;'!;_!1328(,"8(111&&18 or ?
nkelite Coll Swite oints b -
2 Amaco 26 Plute Ver. Con- 2 switch Stohs oo R ey L 30, sy Bestone I
ChBsers 1 er Cond. . .) autrafofmers 180. AN ia .
s Jile s EHhE G R i, psimeres BN
5 Melco "hockeu; 3 lLavite lieslqmm.w 48,0(K} Sockews L 'ggg%im’?:‘:h’h"
1 Amsco G vhin Rlice. I Amsco 400 ohin 2 Jeffersun Trans 1 2 Meg. Leak
3 Amsco 20 chin Hheoy. Potentiometer formers . Lea
Single Jack 1 7x 24 Panel 2 Filament Control 2 006 Mica Con-
1 Pacent Shwle Jack 1 3x2% Sub-Panel Patba densors .
? Pacent Dble. Jacks 1 12 x 12 Panel 1 Cut-Hammer 8 Initialed Binding
2 Amertran ‘T'rans. 1 7 x 24 Baseboard Bactery Switch Posts
1 Como Push-Tull Inpast Blueprints, Wire, eLe., with each 1 Hestone Power Spoghetti, Wire. Blue-
1 Como Push-Pull Output urder. Itheo and Dial print and Booklet.

This is un outstanding bargain. 53 50 The complete parts with DRILLED panel
Send four the purts at ouce for . g $32 50
®

COCKADAY 3 TUBE SET

S ND O N ”

The Cockaduy 3 Tube Set (the original Four Cirenit Other Bargains
Tuner) is still 1 favorite with the DX fans. We huve hA I}ial or‘ctifhr ?ﬁ{‘t;ﬁ?nmms%):uzn? ewery pur-
grouped the complete parts—every- $ s o e i1 ioes om iy Past O 8
thing needed to build the set,—for... .. 19 50 @® pou may'rwish te gel. s Akl

We Sell Retail At Wholesale Prices!

L T e ey e e e e L PR AL S LRI AL L LI LA LLS R ]

o I

fEcio =oOlnl

ST l“'"'l' ||| |“"“'l|' """I'"II‘

(R TANTIAKLE
| win 'lll.lllm.p::;;“l:“m'“

lll l|l0lll !!lll'lll"ll in ll

J il ll ||I| n|||||||'l‘|:!mu!|il'ui i

Full, rich, mellow tone.
Absolutely neo distortion.
Beautiful in appearance,
No extra batteries necessary.

FULLY GUARANTEED ...........
(By Parcel Post, 15¢. Extra) $7’50

Send for Complete Catalogue
STANDARD RADIO CO. :
611 E. MARKET ST. PHILADELPHIA, PENN, WO of the three Philadel-
phiastationsthat tunedin

London were equipped with
“*Turn-it'’ Adjustable Grid
Leak—the perfect grid control

VACUUM TUBES
REPRIRED

wD-11, WD12, $2 .50

Varies to 5 megohms.
No carbon or graphite.
No sliding contacts.
Eliminates microphone
noises on DX Stations.

TURN-IT RADIO SALES, INC.
Sole Distributors for Charles E. Bonine |
30 Church Street NEW YORK i

TURN-IT

ALJUSTABLE

GRID lEAK

UVv-201A, UV-199,
And others for

Quick service. All tubes repaired by us guarans
teed to work as good as new.

Send your dead tubes. All you pay is $2.50 plus
Postage to Postman.

THOMAS BROWN CO.
511-519 Orange St, Newark, N. J.

Please refer to PoruLAR RADIO when unswering advertisements.
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" Blueprints

“Improved’ Cockaday 4-Circuit Tuner
and Tuned-Radio-Frequency Receiver

O great has been the demand for PopuLar Rapio’s Blueprints of
the “Improved” Cockaday 4-Circuit Tuner, that we have
now prepared similar actual size Blueprints of the Non-Regenerative
Tuned Radio-Frequency (neutrodyne) Receiver described last month,

ACH of these sets of Blueprints has
been drafted by our own staff under

Mr. Cockaday’s personal supervision. They
are full size, accurate, authoritative—and
so simple to follow in all details that a
novice can work from them without difh-
culey. .
The two complete sets of three prints
each, covering all constructional require-
ments for these two highly-efficient re-
ceivers, include an exact panel pattern, an
actual size instrument layout, and a
picture diagram of all parts showing every
wiring connection.

With these actual size Blueprints you can
drill your panel without ,ta?cing a single
measurement; you can arrange your in-
struments and parts in exactly their correct
places without guess or hesitation—and
ou can connect all terminals without even
{nowing how to read a hook-up diagram.

To make these Blueprints available to all,
they have been priced at the very low figure

of only $1.10- postpaid for each complete
set of three prints. The complete set of
three prints on the “Improved” Cockaday
4-Circuit Tuner may be had at $1.10 post-
paid. The complete set of three prints
on the Non-Regenerative Tuned Radio-
Frequency (neutrodyne) Receiver may
alsc:lbe had at the same price, $1.10 post-
paid. .

It will interest- our readers to know that
we have also prepared a set of Blueprints
covering an Audio-frequency Amplifier that
will not distort. A detailed description of
this Amplifier will be found on page 476 of
this issue. The complete set of three Blue-
prints will be sent on receipt of your remit-
tance of $1.10.

We cannot break Blueprint sets to supply
single prints. Any Blueprint set of three
sheets will be sent by return mail on receipt
of $1.10; any two sets for $2.20; all three
sets for $3.30. For convenience use the
coupons below.

PoruLar Rabio, Inc.

627 West 43rd Street

r POPULAR RADIO, Inc., Dept. 54
627 West 43rd Street, New York City

Enclosed is $1.10 payment in full for the set of three
Blueprints checked.

O “Improved” Cockaday 4 Circuit Tuner,
[0 Non-Regenerative Tuned Radio Frequency Receiver,
{a) Exact panel pattern.
ib) Actual size instrument layout.
¢) Picture diagram of all parts
(actual size) showing complete
wiring.

---------------------------------------------------

Dept. 54

New York City

POPULAR RADIO, Inc., Dept. 54
627 West 43rd Street, New York City

Enclosed is $1.10 in full payment for a complete set of
three Blueprints for the Audio-frequency meliﬁer
consisting of the following:

(a) Exact panel pattern.

{b) Actual size instrument layout.

{c) Picture diagram of all parts
(actual size) showing complete
wiring.

Please refer to POPULAR RADIO when answering adveriisements.
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Mission Street

QUALITY

HERE IS A
WINNER

SE-AR-DE

Amplifying Transformer

Turn Ratio 4-1

209, louder signals with less distortion
than any transformer on the market.

Large! But oh boy, you should send
for copy of the amplification curve.

Price $5'00

R. MITCHELL CO.

255 Atlantic Ave. Boston, Mass.

EXPORT OFFICE
44 Whitehall Street New York
PACIFIC COAST OFFICE

San Francisco, Cal.

Spintite
Wrenches

MAKE THE
HEX "BEHAVE

That’s exactly what this
new tool does for you—
makes the hex nut ‘“be-
have!’’ Puts an end to
fussing and mussing with
pliers in cramped corners.

Held securely in the hexagon
head of ‘“Spintize,” a hex nut
can be screwed tight, no matter
how confined the working space.

Hollow stem goes over pro-
jecting screw-end. Ebonized
handle, built to fit the finger
grip, spins hex on in a jiffy.
Hooking up becomes a joy with
the “Spintite.”” You’ll get
greater distance and volume.

Sizes 7" to 34", 35c¢ each.
Large phone jack sizes, 5" to
14", 65¢ each.

If your dealer can’t supply you
send his name and write to
ua direct

STEVENS & CO.

Toolsmiths since 1899
379 Broadway New York

2=

for Set. 73 (pro-
Send $3050 fasaional): 7
sizes, to 14" in handsomely
finished metal base.

Send $

for Set
71 with
three popu-
lar radio
sizes. . p

i ._..._.
-
—— s A

-

rmcr—

7
Stevens=525F® Tools

Please refer to PoruLar RaDIO when answering advertisements.
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MAHOGANITE
Dials that
match the set

Like all other distinctive products, Ma-
hoganite has its imitators. But these imita-
tions are on the surface only. Mahoganite is
not a surface finish. The electrical values
of Mahoganite extend through the material.

The only way to assure yourself of
genuine Mahoganite Panels, or Dials which
match the panel, is to make sure that the
RADION Trademark is on every one that
you buy.

21 Stock Sizes
Mahoganite and Black

6x7 7x 14 8x26
6x 1014 7x18 9x 14
6x 14 7x21 10x12
6 x 21 7 x24 12x 14
7x9 7x 26 12 x 21
7x10 7x30 14x 18
7x12 7x48 20 x 24

RADION

Che Supreme Insulation

PANELS

Look for this stamp on
every genuine RADION
Panel.- BEWARE of sub-

stitutes and imitations.

At good Radio Shops
or write to

American Hard Rubber Co.

11 Mercer St. New York
T e T T R e

Rﬁ

SUPERIOR CONDENSERS

Special—13 Plate

NEUTRODYNE
CONDENSERS

Ordinary condensers will not do for the
Hazeltine Neutrodyne circuit. A special 13-
plate Rathbun Condenser is being widely
used because it answers every demand of this
circuit so perfectly. Plates are held in better
alignment due to single hole mounting and
anchoring of plates in accurately milled posts.
Every bearing is true and hard wearing.
Hence adjustment is always uniform. The
success of your Neutrodyne Receiver is worth
your insisting upon RATHBUN Condensers.

Capacity
0003 MFD
LIST

$3.00

WI"I!C 'ﬂ)DAY f name of
i d..l.g
und ?or lllwrh.-hld.

Rathbun Mfg. Co.,luc.

Jamestown, N. Y.

$2.50 WHY PAY MORE FOR

CLEAR AMPLIFICATION?

Republic Audio
Frequency
., Tranformer
for all tubes

all stages

Circular on
Request

FLINT
RADIO CO.

1774 Wilson Ave.
Chicago, INl.

HEATH

Radiant Condensers

Precise, when you examine them at the store and,
still more important, p-re-c-i-s- always. Plates
made PERMANENTLY FLAT, by the Heath
process of stamping and hardening.
Mlcrometer-AdJustmg Geared Vernier
Reducmg gear, engaging with teeth cut into the
outer rim of the vernier plate, affords infinitely deli-
cate adjustment.
Jobbers and Dealers:  Wrile Immedicicly for Proposition.

HEATH RADIO & ELEC. MFG. CO.
204 First Street Newark, N. J.

Please refer o POPULAR RADIO when answering advertisements.
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The DE LUXE
NEUTRODYNE

For Beauty and Distance

ALL PARTS MATCHED
ALL PARTS LICENSED

JUST PICTURE THIS—

1 DRILLED Radlon Mahoganite
Panel, engraved in Gold.

3 Four-ineh Radion Mahoganite
Dials, Gold cograved.

2 Gold Plated Jacks.

3 Genulne Hazeltine Neutroformers
Mounted on the famous Comsco Bake-
Hte End Condensers. Positlvely the
oniy Neutrodyne Kit including these
famous Comsco Condensers.

2 Hazeltine Neuvtrodons.

5 Bakellte Sockeis.

1 6-Ohm Rheostat with Gold Plated
Knob to Match Panel.

1 30-Ohm Rheostat with Gold
Plated Knob to Match Panel.

2  Genuin Killark Completely
Shielded Audio Transformers.

1 Mahogany-Finished Baseboard.

20 Feet Tinned Bus-bar.

1 .00025 Freshman Grid Condenser.

1 Tubular Glass Grld Leak.

1 Set E ved Binding Posta.

1 002 Micon Condensot.

1 .006 Micon Condenser.

Exact size special panel. Base blue
print, and inatruction sheet.

All packed in attractlve partitioned
box useful as a teol box.

Written Money-Back Guearantee—

Orders acknowledged by return
mail.

Shipped C. O. D. Send No Money.

5 I UBES Build Your Own Genuine
Hazeltine Neutrodyne
_

R

REG- U.3. PAT. OFF.
Complete Assembly Kit to

& é,‘,b‘Q(
')2'7_‘\ CENUINE RADION GENUINE RADION /_vc“:'o

- \»o».? MAHOGANITE 4° DIALS MAHOGANITE PANEL o
et p /7,
q,‘\é o'

GENUINE
HAZELTINE
TAPERED NEUTROFORMERS
ENGRAVED

BINDING PO5TS

KILLARK SHIELDED

FRESHMAMN TRANSFORMERS
GRID LEAK AND
CONDENSER
FRESHMAN GENUINE
BAKELITE
MICON SOCKETS
CONDENSERS
HAZELTINE JACKS RHEOSTATS COMSCO 1! PLATE
UPRIGHT COLD BAKELITE MAHOGANITE BAKELITE END
NEUTRODONS PLATED WwITH GOLD PLATED CONDENSERS

INDICATORS

e RADIO=  gu+=ns SEND

hours.!Just paythe
postman. KEvery
SHACK i:: No
" WRITTEN mon-
& ey-back guarantes.
AMERICA’S GREATEST RADIO STORES We antwer every
Executive Office, 55 Vezey St., Dept, PR 5 ?a‘fwfzeie;:wm MO NEY

NEW YORK CITY

HOME.”

Radio authorities everywhere are unanimous in
their endorsement of the MODERN ‘‘Push-Pull”

method of power amplification.

Modern **Push-Pull” Modern “‘Reflex" Modern Standard Audio

Used in addition to one or two  This is the transformer 4 to 1 ratio

stages of audio. Assures clearer  that makes one tube do Designed especially for

and better reception than has thework of threein the use in 2-stage amplifiers,

heretofore been securedfrom  Monoflex Circuit. Ask Provides greater audibil-
audio frequency recep- for bulletin on the ity than three stages using

tion.

“Push-Pull” Transformers_

—were used in the hook-ups illus-
trated and described on page 1419
of April “RADIO NEWS”; also
page 13 March “RADIO IN THE

Sold by Good Dealers Everywhere

[
;F!EI.I{|'||| {'

Monoflex Circuit. ordinary transformers.

MODERN Transformers are guaranteed to give satisfaction.
Ask your dealer for MODERN Transformers and new bulletin
of latest hook-ups. 1f he can't supply you. write us giving
dealer's name.

The Modern Electric Mfg. Co.

Toledo, Ohio

—— e

Please refer to POPULAR RaDIO when answering advertisements.
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Coast-to-Coast Reception

A

RAdigduNE

NO LOOPS - - - NO AERIAL

With the RADIODYNE you can select broad-
cast programs from all parts of the country.
Honolulu and London have often been
picked up by operators in the central states
without interference from nearby stations.
The Radiodyne is ready for opcration by simply
rounding to @ water pipe or radiator, and throwing a
ew feet of wire on the floor. Uses any standard
tubes—dry cell or storage battery.  Extremely sclec-
tive. Simple to operate—Only two controls—yon
can tune in on any program you wish—any wave
length from 200 to 700 meters.

For use in apartments, boats, automobiles, railioad
trains, etc., the RADIODYNE is cnjoyable where
other receiving sets would not be practicable.

PRICE $150.00

Write for illustrated folder which
describes the RADIODYNE in
detail. Every radio fan will be
interested in this ° new type
(antennaless) receiving set.

WESTERN COIL & ELECTRICAL CO.

308 5th St.

Racineg, Wisconsin

Just Trust
Your Ears

One reason the
MacMillan Arctic
Expedition  uses
Trimm Headsets is
that when a man’s
life may be at
stake, he wants
equipment best be-
yond question.

HEADSETS
LOUD TALKERS
PHONO. ATTACHMENTS

TRIMM

RADIO MFG. CO., Dept. 59
24 S. Clinton St. Chicago

TUBE INSURANCE. Re5c essiv pestroveD

RADECO SAFETY FUSES offer

complete protection. Price 50 cents each

RADIO EQUIPMENT COMPANY, 20 Stuart St., BOSTON, MASS.

FOR SALE:

10 WATT SET FOR KEY
OR BROADCASTING

For particulars write to

A. E. SCHILLING
108 Elm Street, Kalamazoo,Mich.
Will send pholo on reguest.  Station. W. L. A, 6

SOLDER WITH INSULATION .
At Least 1,000 Miles More Distance

is the usual reward if you can solder without impalr-
ing the insulation of your set.

It vou are huilding a radie-frequency ambDliter you
should read our free booklet:

“HOW TO SOLDER RADIO SETS"” 1
Write for it
THE VALLEY FORGE CHEMICAL CO., Valley Forge, Pa.

The SO dlo

Tube

Please refer to POPULAR RADIO when answering advertisen:ents.
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GOODBYE! N0 crmsion

Here's a new method of quickly and positively
PANEL TYPE connecting headphones, ground, antenna, Loud
. Speaker and a thousand other connections.

Follow the Colors— You Can’t Go Wrong
Howard B. Jones

SOLDER WIRE HERE

PANEL butt 10 '
Gy 15 CONNECTORS
Red +A b d rubber
rubber, all ends pro-  Simple to connect. Sold
Green—A tected. Panel Button has  tions positive contact. CI{J:O r;:::l- Dealers:
Yellow—B panel dxsc to identify it.  part exposed. Neat and attrac. Send for prices.
All caps in s¢ven different  tive—adds to the appearance of Packed 36 in coun-
Blue +-B colors. set. Ask your dealer or write us. ll:ter ddisrlay‘ box.
eady for imme-
2 DOUBLE CAP TYPE diate delivery.
Pink +B S R Y e
45 to v
T — T Com
Brown— Ant ; ; c plete
Black_ Ground SOLDER WIRE HERE i
TAKE APART WITH SCREW DRIVER

HOWARD B. JONES, 612 Canal St., CHICAGO, ILL.

25c e “COLOR CAP”

RHAMSTINE* VICTOPHONE

For All Phonographs and Loud Speaking Horns

In addition to the large diaphragm used in the Victophone,
every other detail has been given the closest attention. When
incorporated with your phonograph or horn, it will reproduce
with the utmost volume and purest tone. No battery required
to operate it. Your money back if not satisfied.

[t can be furnished to fit all phonographs—the Standard Type

fits the Victrola, Columbia, Jewett or Sonora. Specify make of
phonograph when ordenng List Price, Standard Type, $7.50.

$7.850 Postpaid Order the New Victophone and test il
Complete with Cord before buying any other loud speaker

RHAMSTINE* MODEL B TYPE 3,

AMPLIFYING TRANSFORMER
Especially Designed for Reflex Circuits, Ratio 5 to 1

Years of success in manufacturing Audic Frequency Transformers
Rdrompt the statement that you can find no better unit than the
odel B. In reflex usage, the Type 3—ratio 5 to 1—is highly efficient.

Order yours and secure greater range and volume with your set.

Manufactured by

J. THOS. RHAMSTINE*

Woodbridge at Beaubien Detroit, Mich.
*Maker of Radio and Electrical Products

$4.00 \Ss..
Postpaid ==

Please refer to PoPCLAR RADIO when answering advertisements.
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Free Parts for Your Radio Sets!

Your choice of these valuable premiums,
free to you as a reward for securing only a

few subscriptions to FOPULAR RADIO

A FEW moments of your spare time¢  and acquaintances who will dppreciate
spent in bringing PopuLAR RaDio  the opportunity. of subscribing to this

to the attention of your friends and most interesting and helpful magazine.
acquaintances will yield you big re- Show this.copy of PorULAR Rabio to
wards. Never before have we been gther radio ‘fans. The pages of the
able to offer such attractive and liberal magazine . will ‘speak for itself. - Then
premium values as these. send us thé names of your friends, with
‘Glance over this broad list of radio $3 for each yearly subscription,”and
parts and equipment that you can take your choice of any of the following
secure FREE, merely by introducing premiums. They'll come to you ab-

PopuLar Rapio to some of your friends ~ solutély free. i

Any One of These for 2 Subscriptions:

Dubilier Ducon, and choice of any three Dubilicr . Three Pacent Jacks (one single circuit and fwo'double
Micadon Grid Condensers of the following capacities:  circuit). X .
.00025; .0005; .001 or .002. BalkeltteIP:glel. size 7 x]ls inches. -

Pudlin Tubular Grid Leak (2 megs); Dubilier poaeiqyot D Battery. large, choice of Burgess or
Micadon Grid Condenser .00025: Cutler Hammer 6 One copy of Ballantine's *“Radio Telephony.”
ohm Rhcostat, and one Alden Napier Socket, 201A or Cutler Hammer 30 ohm Rheostat and choice of
WD-11, one Alden Napier Socket: 201A, 199 or WD-11,

Your Choice for Only 3 Subscriptions:

Bakelite Pancl. size 7 x 24 inches. Two Cutler Hammer 6 ohm Rhcostats and one

Sct of Mounted De Farest Coils; 35, 50, 75. Cutler Hammer Potentiometer.
Amsco Compensating Condenser and choice of any Didde Dry Ccll Tube and Cutler Hammer 6 ohm
one Alden Napicr Socket: 201A, 199 or WD-11. Rheostat.

"Secientific’” Jeadset.

Big Value for 4 Subscriptions Each:

Lefax Loose Leaf Radio Handbook with full year's Cardwell or Se-Ar-De 17 Plate Condenser.
free supplement scrvice. Cardwe!l 11 Plate Condenser and Frost Jack
Sleeper Variocoupler with switch lever and points. 3 .
Cardwell 21 Plate Condenser or General Radio U. V. 200 or C. 300 Vacuum Tube.
23 Plate Condenser. “Ampl Tone'’ Phones.

Free With 5 Subscriptions Fach:

U. V. 201A or C. 391A Vacuum Tube.
Spiderweb Coil and Mounting.

A S . V. 199 g 2 4
Brandes or Holtzer. Cabot No. 4 National Phones. Ly 19, SRC 2 Saong b
Amertran Transformer. WD-12 Vacuum Tube.
Atwater Kent or Sleeper Variometer. WD-11 Vacuum Tube.

Cardwell 43 Plate Condenser.

LL premiums will be sent prepaid, immedi-  of present subscriptions count the same for
ately on reccipt of your orders. If you you as new subscriptions. In other words,
want some particular part that is not listed any subscription vou receive entitles you to
here, write us and we’ll tell you how many vour reward in cash or in premiums. Simply
subscriptions you'll need to get it free. Or send us $3 to cover cach subscription vou take
if you prefer cash commissions, just drop us a and we will send you your premiums.
postcard asking for full particulars. Start today, and vou'll have your required
Renewals of old subscriptions or cxtensions number of subscriptions in a jiffy!

POPULAR RADIO

Dept. 51 627 West 43d Street New York City

Please refer to POPULAR RaDI10 when answering advertisements.
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- THE HINES RADIO DESK

“A Complete Home for Your Radio Set'’

Radio set owners all over the country are rapidly
taking to the Hines Hadio -Desk as thay quickly
realize that it is just what thcy have been looking
for. It was designed by an experienced radio man
with the sole idea in mind of giving the owner a
comptete home for his radio set. Some of the special
features are the large roomy top for receciving
cabinets and loud speaker with ample elbow recom
left; two good size drawers -or extra tubes, pliers,
voltmeter,” parts, et:., moulding on tne back of
top to protect loud speaker and reeeiving cabinets;
spacious battery compartments that gets the
batteries up off the floor and out of the way yet
easily accessible at all times; acid proof rubger
mat that lines the battery compartment; invisible
steel fasteners on doors and many others.
Finished in Dark Red Mahogany and American
Dark Walnut. Crated in a specially designed
crate with two waterproof covers. If unable to
urchase in your locality send name of dealer
or further details and exact specifications.

Hines Radio Desk Company

Owensboro, Kentucky

ALL THE PARTS FOR

Latest Hook-ups

[arge new catalog
just off the press

Dealers: Write for your copy today
R. S. PROUDFIT CO.

Distributors of CGenuine RADIO Parts

143-145 South 10th Lincoln, Nebr.

WE REPAIR
The Following

RADIO TUBES

WD-11.... .$3.00 DV-6A.........$3.00
WD-12. .. .,.3.00 UV-199..........3.00
uv-200..... 2375 C-299, ..........3.00
Uv.201..... 3.00 UV-201A........3.00
C-300.......2.75 C-301A..........3.00
C-301 ....3.00 Marconi. ........3.00
DV-6 ....300 Moorhead........3.00
DV-1 ...3.00 6v.Plain Detector 2.75
DV-2 .3.00 6v.Plain Amplifier 3.00

Mail orders solicited and
promptly attended to.
Dealers and Ageats Write for Special Discomnt.

H. & H. RADIO COMPANY

Clinton Hill Sta. P. O, Box 22-E. Newark, N. J.

The Most Important Event
of the Year in the
Radio World

It offers tremendous op-
ﬁortunities for display of

adio products right
where thousands of Radio
enthusiasts will see them.

Grand Central Palace

Main and Mezzanine Floors
New York City

October 2 to 8% 1924

Inclusive

Every representative
Radio firm should have
its products featured in
the THIRD ANNUAL
NATIONAL RADIO
SHOW. A nation-wide
advertising and publicity
campaign has already
been launched.

For further details communicate with

AMERICAN RADIO
EXPOSITION CO.

522 Fifth Avenue :: New York

Telephone: Vanderbilt 0068

“Profit Sharing With Exhibitors”’

Please refer to POPULAR RADIO when answering adverlisements.
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A Rechargeable Wwet ‘B’ Battery. Capacrty 800 Mil-Amps.
12 CELLS " 24 VOLTS

3} T RABAT Junior;396
Il

Here are two acid type wet “B” radio batteries that are entirely free from
internal current leakage. All elements visible through clear glass cells.
RABATS have longer life with higher and more continuous voltage.
Noiseless and compaétly constructed—The Rabat Junior with a capacity
of 800 mil-amps at $3.96 and thc Rabat Senior with a capacity eof 2800
mil-amps at $9.60 reprcsent more actual battery value at a lower cost.
More economical to buy—more economical to maintain. Easily recharged
from ordinary house current. If your dealer cannot supply you send
direct.

Prices F.0.B. Cleveland, Ohio

The Radio Rabat Company
714 Bangor Building, Cleveland, Ohio

7 RAaBAT Semor v $060

A Rechargeable Wet 'B’Baﬁer Capacn‘y 280Q MlIA S. 48 VOLTS ﬂ’IQQ

BetterTonefor YourRadio!

FRANK D). PEARNE, famous Radio engincer, says
TI{AVSCOV rlNLVT;\L RIBBON Aerials aid re-
ception by combining maximum surface with mini-
mum resistance. FORREST, cmineat inventor.

PORTABLE
RECTIFIER

llThe says, "'l get best results by twisting Ribbon Aerial,

2 twists per 50 feet.”” Complete with snap hooks

Battery | soldered to ends for instant attachment to insulators.

Charger Transcontinental 50-Foot

Without RIBBON $1 50
q COPPER

75-Ft. $2.25

Weakness’’ 100-Ft. $3.00

| AERIAL s 150-Ft. $4.50

Clearer tone, greater volume, increased distance and
sclectivity guarantced or your money refunded!
Improves any sct, tube or crystal. A lahoratory
product, with capacity, resistance and strength cal-
culated to give better results.

Try It Without Risk! [l o deaie
ou, order dircct from manufacturer. enclosing. price.

¥00 foot length most generally used. Money-back
guarantee protects you. = \W. Lake St.

Jo7
i I) t. 308
Acorn Radio Mfg. Co. Jopk 39K

N old stand-by made according to latest radio improve-
ments, A s amp. maximum charging rate.  Number
of contacts reduced to one. Frcczmﬂ and  sticking

B b Coment ThAnT e ol ReC.S Fehimy el TR ANSCONT IN
annot be used incarrectly nor harm plates.
THE $16.00 g_\BB°N AERML
STERLING MFG. COMPANY West of Rocky
2843 Prospect Ave., Cleveland, O. Mountains $17,00 DEALERS! Write for Speclal Offer)

Please refer to PoruLAR RaADIO when answering advertisements.
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Compact
Precision
Condenser

A highly efhicient
product at an ex-
tremely low price.

Die-Cast Rotor. Milled
End Posts, Novel and
effective vernier.

TnADE Q }MARK

NONE OTHER

Be sure to write for Bul-
letin “Taking the ‘Con’ out
of Condensers.”

Who's your Dealer or Jobber?

The DUPLEX ENGINE GOVERNOR CO., Inc.
50 Flatbush Ave. Extension
BROOKLYN, N. Y.

S. HAMMER RADIO CO.
303 Atkins Ave. Brooklyn, New York

COCKADAY 4-CIRCUIT TUNER

. Liat Price List Price

1 Bakelite Pane) 7x24. ..$3.90 2 Pacent Doub. Jacks...$1.60
é Precision Cockaday Coil ;,5-50 1 Pacent Single Jack.... .60
Amls)(;gl.z.? P’ .(.:(.“."l' ‘” 00 2 Anmiertran Transflormers 14.00

2 Amsco Switch Levera.. .60

5 Meleo Tube Sockets, .. 5. )
o R o 3 48,000 Ohms Lavite Re-

1 Amsco 6 Obm Rheostat 1.00

3 Amsco 20 Ohm Rhcostats 3.75 gistances. . .......... 3.75
2 Amplex Grid Deunsers.. 2.50 1 .00025 Dubilier........ .45
1 Durham Var. Grid Leak .75 1 0008 Dubiliet........ 45
1 Amsco 400 Obm Poten= 1 Pr. Como Dup. P. P.
tiometer. ..., ... .. 1.50 Transformers. . .. ... 12.50
1 Bradleyleak. . ... .. .1.85 1 Panel 1x12. ., ... ... . 40

GENUINE COMPLETE PARTS an Iulted abhave for ?e lmprovad Cochaday
4.Clrcuit Tuner. FExactly as Fﬁ_ec:ﬁc( by Mr da!
List price $68.00. SI'ECIAL K

The above paris may be bought nan«rnblv Wnte for our crtalogue

Orders over §5.00 Shipped Prapald, Mone¥ Orders or C. 0. D.

One-third must accompany all C. Q. D. orders. Not insured
unless insurance charges included.

CARTER

Vernier Rheostat

New original construction.

Only onehole to drill, mounts like
a jack.

" Ouly onc control.

6 ohms. $1.50  INO scraping or scratching.

20 or 30 chms. Yernicr control all the way.
$1.73 Send for IHiustrated Catalog.

Carter Radio (0.

hd !eo'l REPUBLIC BUILDING v
CHlCA

At
0 WJ _

For Your Protection

BELL molded bakelite Sockets and Dials are
sold in individual blue boxes, branded with
the BELL trade mark. Every socket or dial
reaches you smooth and clean, without 2. nick
or scratch. Use BELL Dials and Sockets for
your pet hook-up.

The BELL Dial

Highly polished molded bakelite {(not compo-
sition}. Clean white engraving. Accurate
brass.bushings that will not wabble on the
shaft. Being bakelite, these dials are strong
mechanically, are unaffected by moisture and
temperature, and are fast color. In 2, 3, 314
and 4 inch sizes. Made also with hole through
lnob for vernier atfachment. Vernier knob
to match can be supplied.

The BELL Square Socket

One-piece molded bakelite, for base or panel

mounting. Its unusual double-wipe spring

contact makes firm sure contact with tube
rongs, even after constant use. Gets the
st results from your tubes.

Dealers: If your jobber does not carry
BT LL Radio Products, write us for circular
on molded sockets and dials.

Bell Manufacturing Co.

12 Elkins St. Boston 27, Mass.

The
BELL
Square
Socket

J
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Then
back. T
ﬂ:ﬂs of

sed with any set.

able information.

the country beenuse it covers everything on the
Contains up-to-date fist of 1,100
of Principal Cities and instructions HOAY TO RECORD STATIONS. 24 pnﬁa, valu-
No sel complete without one.

50c a copy, Postpaid.

“SPIKE”

The Stations You Receive in a

Kasper Radio Record Book

you will know where to set the Dials, Switghes and Rheostats to bring them
his book is indorsed by thousands of professional Radio Fans in all

nel. (Copyrighted.) Can
roadensting Stations. Time

or your

convenience enclose a $1.00 bill for 2 copies, otherwise send a money order for 1 or more. No checks nor stamps.

We also furnish Kasper's *"APPLAUSE CARDS" printed on stamped postal cards,

25 mailed anywhere upon receipt of 50¢.

KASPER BROTHERS COMPANY

317 Lorain Street Bank Bldg.,

Cleveland, Ohio, U. S. A.

The TRINITY

LOUD SPEAKER

The Trinity Loud
Speaker-is an instru-
ment that combines
the best qualities of a
phonograph repro-
ducer in combination
with electro-magnetic
principles best fitted

forradioamplification.
Perfect reproduction of

SOCKET CUSHION
M— F - N

SOCKET
FLOATS ...

amamangay

]]DER@‘EJE(G?S ¥

Cushion is moulded of pure gum rubber that absorbs

==

PENDING

TUBES

It

all music and speech with-
out distortion. No storage
batteries required. The in-
strument is of a heavy duty

all vibrations that would otherwise reach Tube.
is not & mere pad or washer. It is held to socket
scparately by 2 small screws and nuts and will fit any
socket. round or square. for large or small Tubes.

Just the mounting for portable camp sets and Super-

type and is guaranteed fully beterodyne,
by the manufacturers.
For sale by good dealers

Literature upcn request

TRINITY RADIO CORPORATION
44614 Tremont Street, Boston, Mass.

Price, 35¢. Each—-3 for $1.00, Post Paid
At your retail store.

If your

dealer doesn’t have them.
order direct.

ILLINOIS RADIO CO.

Springfield, 1.

Micrometer

H 4”7 pure Bakelite Dial 1.00
Vernier

will be supplied posipaid.

WRITE FOR DESCRIP-
TIVE CIRCULAR

{4) Rotor grounded-to-frame
Al your dealer's otherwise send purchase price and you

«“The Condenser of Super-Qualities.”’

HAMMARLUND MFG. CO.

NEW MODEL “B” HAMMARLUND

Grounded-Rotor Precision Condenser
A Laboratory Product

PRICES The advanced design represented hy the new
for Model “B” Hammarlund gives every essential
. the well informed radio builder demands—
Panel Mounting

{1) Lowest loss (too small to avoiding all hand capacity
43 Plate .oo1  MId..$7.00 measure). : {s) i:{l‘:ac‘lg large facc contact

23 ‘.. oogz : . 600 (2) M;«l:romcter Vernier con- {$ R%ann&sb::)gm&r o
:; * .z::oz: - ::g 3) Solrlcred Brass plates © mg:gust.n ¢ con? f o
R . reduce scrics resist- (4 Brass plates for rigid con-
3-%7 pure Bakelite Dial .75 ance struction add clectrical

efficiency.

144 W. 18th St.
NEW YORK

Please refer to POPULAR RADIO when answering adverlisements.
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TRADE MARHK

ELECTRASOTE

RADIO PANELS

Cost 25 to 509, Less

Recently introduced by The PANTASOTE
Compaxy, Inc. Electrasote has highly de-
sirable radio-electric properties—greater
volume and surface resistivity than any
other panel, therefore less surface-leakage
and power-loss in the set.

Remember—a good panel deserves proper
handling: Use a new sharp drill with
slight pressure.

| 41t Standard Sizes at good Radio Dealers
JOBBERS AND DEALERS:
Wirite for our interesting proposition.

M. M. FrLeron & Son, Inc.

Exclusive Sales A gents for Electrasote Radio Panels
Trenton, New Jersey

99

-
14* Fibertone, $12.50

A phone plus a
FIBERTONE

makes a beautiful
musical instrument

Beautiful Tonal Reproduction

The reproduction of radio music and speech
in the home through the Fibertone, is an
exeample of the true tonal quality given by
a horn of fiber. One phone from 8ny good
head set, when coupled with the Fibertons,
renders the broadcast program with won=
derful clearness, free from metallic noises.
The attractive outward appearsnce of the
Fibettone is sighificant of the inward
beauty that permita such supremity of re-
production.

1 your dealer cannot supply you write
direct.

FIBER PRODUCTS COMPANY

34 Orange St. Bloomfield, N. J.

Introducing—

the Greatest
Achievement
of a Broadcast
Receiver

[UNITED]
=2 UNIDYNE =

RECEIVER

Again the vast resources of United have
made possible another brilliant triumph—
the “UNIDYNE” RECEIVER.

We have produced a four-tube radio receiv-
ing instrument embodying every desirable
feature:—Simple in operation, will not oscillate
or reradiate, has super selectivity, receiving
efficiency and purity of tone.

There are but two tuning dials which, with
surprising sharpness, cover the entire range of
broadcasting wavelengths. No need to wait
until a local “silent night” to enjoy programs
from distant stations.

The United “UNIDYNE” will equal the
performance of any five-tube set. It will
always bring in stations at the same recorded
setting of the two dials.

The United “UNIDYNE” Receiver will
make readily available to you everything
necessary to the fullest enjoyment of all there
is in Radio.

The pleasing design of the cabinet, either
solid mahogany or walnut, and its beautiful
finish make it an ornament to any home.

Ask a United dealer to demonstrate the
“UNIDYNE" orwriie us for literature and prices.

Distributors will find an interesting proposition
awaiting them.

UNITED MFG. & DISTG CO.

9705 Cottage Grove Ave.
Chicago, Ill.

Please refer to POPULAR RADIO when ansiwering advertisenients.
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ACCURATUNE

MICROMETER CONTROLS

“There’s that Station™

“I have just tuned in on my
Accurstune-equipped set, and with
the ease of an amateur. For hours
I’ve worked over that station with
the old fashioned dials, and even
vernier plate condensers. Now,
with the slightest twist of the knob
I pull in stations I never heard of.

*“The Accuratune is not a mere
dial but an actual Micrometer Con-
trol more efficient than vernier con-
densers or any tuning device, and
far more simple to operate.”

Designed for either coarse or pre-

cise tuning and to fit all standard
condenser shafts. Price $3.50.

The Mydar Radio Company

9-B Campbell Street :: Newark, N. J.

Radio Ltd., Montreal, Canada
Canadian Represcntatives

For the Phonograph

The Accuratune Phonograph Attachment
is applied instantly to the reproducing
arm and converts your phonograph into
a Joud speaker. Permits the whole family
to enjoy broadcast music.

$10.00

A 2c¢ Stamp
Brings this Loop on Trial
COMPARE. reception on your present

aerial with reception on this new IM-
PROVED Loop—at our expense! Put
our claims of selectivity, directional capac-
ity and sensitivity to the test, on your set, in
your own home. 10 days in which to make
every conceivable experiment. 10 days
to find out all about this loop before you
buy it. Unless it entirely sat-
isfies, you may return it or have
your money promptly refunded.

Select your type and send C. O.
D. order NOW!

Type A-737 (300-700 meters) 6 inches square—non-dirsctional. . .....$10
Type A-7236 (176-1000 moters) & inches square—non-directional. .. .. $12
I¥pe B-2537 (300-700 meters} 18 inches square—directional..........$20

Type BL-2520 (200-18,000 metern) with hono¥cemb coil mounting.
i8 inchew square—directional.. ... ..... ... ... R $25
Send for Bulletin 1-102

V-DE-CO RABID MFG. CO., Dent. F. Ashury Park, N. J.
—!

The Copper Giant “A” Battery
For UV199 and WDI1 tubes

FIVE TIMES THE LIFE OF A DRY CELL
No deterioration when idle

At your decaler’s or postpaid for $1.35 each.
Renewals 50 cents each. Worite for circular

LOUD SPEAKING
CRYSTAL SET

Stations brought in from over 1000 miles and music heard
all over the room right from your present crystal set with
the STEINMETZ AMPLIFYER. Get our complete catalog.

STEINMETZ WIRELESS MFG. CO.
5703 Penn Ave., Pittsburg, Pa.
YOU to hear programs from

stations 400 to 1000

] Miles AWEY. I can show

DON T NEED you how to get themn

on YOUR CRYSTAL

T SET. Changes often

5 cost Less Than One

-Dollar. Send selt-ad-
dressed enveLope for picture of my set.

ON LAMBER
540 So. Volutsia,

Use —

Wi ichita, Kansas

Price 75"

4 DURHAM] 7

Variable Grid Leak

At dealers, or postpaid
Durham & Co., 1936 Market St.. Phila.

Please refer to PopULAR RADIO when answering advertisements.
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BB LEXL AR

RADIO APPARATUS

ING QUALIT
e« § SHAMROCK

e,

TUNED RADIO FREQUENCY KIT

o e it o

Can be usedin any Tuned Radw Frequency circuit,

SHAMROCK

DC tector SIAMNOCK MARUTALTVRNG OB 114311 mankET 7. NLw AL b £ i LIST
Vernier : Bakelite

Rheostat endern et . = i / $2 O
THE KING QUALITY LINE COMPRISES: (&%

Adapters Dials Rheostats - :

Bakelite Knobs Inductance- Swirch Levers i L)

Binding Posts Switches Vacuum Tube- e

Contact Points Panel Mountings Sockets

RADIO DIVISION
KING SEWING MACHINE CO. \

You’ll be neighbor
to Havana

SICKLES WITH the new Shamrock Kit you can

D I A M O N D build a set that pulls in stations 3000
miles away. You can get distant stations

w E Av E while the local statiors are going full blast—
INDUCTANCE due to the wonderful selective capacity of
COILS sets built with this kit. The kit is equipped

P— with two wonder working Shamrock balan-
sté?(};:‘c%rszz,‘;;d cing condensers—also three Shamrock air
core transformers mounted and properly bal-

Variometer - $4.50 anced on U. 8. Tool condensers—made ex-

pressly for Shamrock.

belnspect t:disbkit (:11'. 1;10‘1{1 dcal;:r's to%sg. Yotl._t will
v impress y the high qualit ish h
T H E F' w' S l C K L E S C 0’ instrumrcnt in it, If your dealery h:::;n't nil'ile oki:acin

stock, send us the coupon below.

Variocoupler - - $4.50

Successors to

RADIO MANUFACTURING CO.
Dept. B. 337 WORTHINGTON ST.. SPRINGFIELD, MASS. S H Q MR@CK

MANUFACTURING COMPANY
Dept. 90, Market St., Newark., N. J.

e o w mm w2 CLJP THIS COUPONm oun ann eun wm sm

I SHAMROCK MFG. CO.,
Dept. 90, Market St., Newark, N. J.

i
//¢,1
74

z
P

De Luxe Dials

The artistic qualitica of Na-ald De
Luxe dials distinguish thes2 (iils
as truly beautiful. They add to

4
4

T
o 50 ¢

Gentlemen: i
Send me information on your Shamrock Kit.

the appearance of any s:t in which I
they are used.
Na-alkd Didls have a high rplosa Z-a N AT & o grdd asvima pabig BR@eiemmsaes o « SN0 Q000000000
finish. They are moulded of e a l
gennine Bakelite and have pat- = AQATESS - - v v e e e |
ented const.ruct:(i)n._ 1’;)18."5 ar(e’ ‘ 2
27, 3, i .
?ﬁeft;fgcf“d madein e L Dealer’s Name oo beeire oommmesrss ow o dilie s -k 8p o
'y L L__ B |
Alden Manufacturing Company ) LA S S R S it S e S et
Largest makers of Radio sockets
and dials in the world No. 3003—4 & e ¥ “, 3 b& .
Dept. C _ 52 Willow St. 3 Inch \-a_“ “ A -&* 5'; e:‘a_
Springficld, Mass. 35¢, 3 for 51.00

Please refer to POPULAR RADIO when answering aduerlisements.
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Your Choice!
—tor Only 35 Cents in Stamps!

Hundreds of reliable hook-ups and circuit diagrams—
practical hints and handy knacks—money-saving tips and
pointers on how to make and improve your own sets. Take
your pick of all this authoritative information on radio!

ERHAPS you haven’t realized what a tremen-
dous amount of information is available in the

back issucs. of Porurar Rabpio.

numhber was published, May, 1922, literally hun-
dreds of requests have come to us for these valuable
back issues of PorurLar Rapro which contain so
many practical hints and worth-while suggestions.

There are still a few copies left of many of these
back issues. While they last you can take your pick

May, 1922

—Harnessing waves tn wire.

—How to tunc & Regencrating Recelver.
—8ymbols shat help In reading diagrama,
—How to make soldered connections.
—How Radlo waves are sent and recefved.

June, 1922

—Wireless that we can see,

—Cap we talk to the dead by Radio?
—How electricity 1s Zenerated.

—Tones that do and don’t broadcast.
—How to make a slinple tube Receiving Bet.

July, 1922

—Steinmetz oh éther waves.

—How to learn tha code.

—How to make a two-circuit Receiving Set.

—How bhlgh frequency curreDts are gener-
ated

—Pointers for Dreventing interference.
—How to make a leose-coupler coll.

August, 1922

—How machines are controlled by Radlo.
—Iligw Radio circnits are coupled and tuned,
—what ‘*call ietters” mean.

—How t0 make a variable condenser.

September, 1922

—How to build the Armetrong Circuit
Recelver.

— A resonance wave coll for reducing static,

—How to make o rotary pate¢ condenser.

—The slmplest receiving antenna.

October, 1922

—How to make a spider-web tuner.

—How to make your own £rid condenser.

—Don’ts for Radlo fans.

—How 10 use a Regenerative Set as a8
trapsmitter.

—How to restore worn-out crystals.

November, 1922

—&8Ir Oliver Lodge on ether waves.

—How to add a Viacuum Tube to your
crystal get.

—The¢ most pular transmitting aerlal.

—How to maﬁg a novel varlocoupler,

Since the first

you.

issue,

December, 1922

January, 1923

{Outof stock, A Reprint of Mr. Cocknday's
article describlog -the DX Re§cneramve
Recelver may be had for 22 cents.)

February, 1923
March, 1923

April, 1923

—Regeneration wlithout Radiation.

—How to make a simple single tube Re-
celving Set.

—Cireuit diagram of the Cockaday DX-3
Circuit Tuner, with instructions on how
t0 add three stages of radio frequency,

May, 1923

{Out of stock. A full deseription. however,
of Mr. Cockaday’s original 4-Circuit Tubper
will be found In POPULAR RADIO'S handhook,
+*How to Bulld Your Radie Receiver,” ad-
vertised on page 108

June, 1923

—How the microbhone tranamitter works.
—How to bulld a good slpgle tube receiver.
—How to make a crystal detector stand.

July, 1923

—The ratio in size betwecn Your antenna
and your coll.
—Useful facts about ear-phones.
—élow to make a dry-cell tube Regeneratlve
et
—How to keep up your storage battery,

August, 1923

fOut of stock. A tull description, however,
of the Tuned Radio Frequency Recelver will
be found In_POPULAR Ramo’s handbook,™
“How to Bulld Your Radio Recetiver,”
advertised ob page 108)

September, 1923

—How to get 8 radlo license,

—How weak 8lpnalsd are regenerated.
—How tO make a battery charging rectifier.
—How to build tbe HaYnes DX recelver.

(Out of stock.)

(Out of stock)

(Out of stoek.}

of them at only 35 cents each, to cover cost and
mailing. Here's your opportunity to compiete your
files of PoruLar Rap10 and to add to vour store
of information on just the subjects which interest

Glance over this partial list of contents of each
Then tell us which ones you want, enclosing
stamps, check or money order to cover your re-
quirements. Our stock is getting very low, so don't
delay taking advantage of this offer!

October, 1923

—Practical hints for Coll Caleulations.
=—How t0o make o Twia-stage Audio frequen-
cy Amplifier.
—Ten good rules for Brongreast Listeners.
-—él?w to make a simple }oueyecomb Re-
eiver.

November, 1923

—The 100 Best Hook-ups (Part 1)

—Recelving without Antenhus.

—How to bulld the New Regencratlve
Supcr-heterndyne Receiver (Part 1))

—How to build a comblpation Short and
Long-wave Receiver.

December, 1923

—How to Select vour Radio Parts,

—The 100 Best Hook-Ups (Part 2).

—How to Reid a Diagram (Part 1),

—How to Bulld an eMeient Crydtal Reeeiver.

—How to_Buwli 1he Super-heterodyne Re-
ceiver (Part 2).

January, 1924

—TMow to bulld the “Improved” Cockaday
4-Circuit Tuner.

—The 100 liest Hook-ups (Part 3,)

—How to Read a Dlagram (Part 2.}

—List of U. 8. Broadcasting Stations.

—I1Jow to bulld the coupler, osclllator coupler
and 1. f. transformers for the $uper-
heterodyne.

February, 1924

—J{ow to add "“Push and Pull” amplification
%o the original 3 tube Cockaday 4-cireuit
1ner.

—The orizinal 4-Cireult Tunper as a Port-
able Set with Loop.

—The 100t Best Hook-ups {(Part 4.}

—How to build a 3-tube Retflex. Receiver
(Part1.)

March, 1924

—Hoffman Transformer AMeagurement Chart.
—The 100 Best Hook-ups (Part 3)

—How to Bulld an_Amateur Transmitter,
—A 3-tube Reflex Recciver (Part 2).

April, 1924

—How to Build a Simplined Neutrodyne
Receiver.

—The 100 Best Hook-ups (Part 6).

—How NOT to Tuue the Single Cireult
Receiver.

—A Novel Substitute for "'B"™ Batteries.

POPULAR RADIO, Inc.

627 West 43d Street

Dept. 58

New York City

Please refer to PoPULAR RADIO when answering adveriisements.
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FAHNESTOCK’S

RADIO PRODUCTS

PISFGIIPPIN . P PSS S SRS R R

Lo Cfpea/ccw

To hear a radio concert repro-
duced by Morrison creates an

The Antenna Connector instant desire to own one of
Snap larger ronnecior over Antenua Wire: insert Lead-In these faithful LOUd Speaking

Wire into smaller ctip and a perfeci contiection s the result, : U -t FO il‘ see hke nl'lglC
nitgs. r ms <

IO ; ' =
) : to hear so truly the singing
» Improved quartet and the sweet-toned
Ground Clamp violin. Even with full volume
Eauipped with Fahnestock no harshness nor vibration
atent Wire onnectors :
Easily Attached. Creeps 1n.

No Soldering—TFor Radio Use Only.

Our name is stamped on all our products. None
genuine without it.
At Your Dealers

FAHNESTOCK ELEC. CO.

Long Island City, New York

Price 50 m» Never sold

el 14 al cul
," z '.v:r;nwjrcre B P n':l:s
e _M— |
"_-—--—-’"'*F
B-METAL

LOUD TALKING CRYSTAL

Sold only by reliable dealers
and at full price

The Premier Crystal of the
Radio world today.

ldealfor REFLEX or CRYSTAL
acta

Qrder il possible from your
dealer. If he does not have itsend
tolv.:!n for onc—price 530 cents post
pald.

g and Lhatr

now ready
B-METAL REFINING COMPANY
525 Woodward Ave Suite 12

DETROIT, MICH.

7 & 7 .
/:‘,/;/// g y
/WW/Z: -.'r‘ ...

Then too Morrison is adjustable
— turn a httle dial and regulate
the volume to your taste. It
isn’t surprising that once you
own a Morrison you cannot be
satisfied with less. Distant sta-
tions are unbelievably loud and
clear and you can soften the
tone if you wish.

Every Morrison carries a
“money-back” guarantee.

Handsomely Nickel Plated

$ 1 0.00

Complete with 5 foot cord

Free two color catalog on requesi

JOBBERS—DEALERS

The market on Morrison is
active. Qur merchandis-
ing plan will interest you.
Write immediately for de-
tails and discounts.

Morrison Laboratories, Inc.
345 East Jefierson Ave., Detroit, Mich.

L
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i

ONEIL

HE Audiphone began be-
yond the limits of the aver-
age “loud speaker.” Radio
acoustic engineers and
phonograph craftsmen coor-

dinated the tone principles
ART MODEL of the finest phonographs
Beautiful An-  ywith those of radio. The re-

tigque Bronze

Finish. sult 1s a NEW naturalness.

No extra bat-

torice meeded. Oensitive enough to perfectly
Complete, with  amplify the weaker signals,

connecting

cord. and flexible enough to repro-

sets without rattle or chalter.

duce on a neutrodyne, super-
$ 3 0 heterodyne or other multiple

Satisfaction or your money
14 Inch Horn refunded. At most good
$5 additional  dealers, or you can order

—— direct, giving your dealer’s
: name,

Write for Illustrated Booklet

Note the similarity of construc-
tion between the phoncgraph re-
producer ({illustrated in the
upper panel) and the reproducer
of the O'Neil AUDIPHONE (be-
low): both have a mica dia-
phragm set in a sound-box
chamber actuated by an elbow
stylus bar.

ONeil Mfg.Co.

714 Palisade Avenue
West New York, New Jersey

¢ Make Everp Night
Silent Night |

TRAP OUT THE INTERFERENCE

Selectivity —which is merely the abil-
ity to cutoutinterference—is the dom-
inating diflerence between the very ex-
pensive sete and the moderately priced
ones. Why pay 350.00 to $200.00 extra
forincreased selectivity, when for $8.50
you can get a FERBEND WAVL
TRAP which reill absolutely cut out an
snterfering station, no matter how'loud,
how close by or how troublesome.

Add a Ferbend Wave
Trap to Your Set

You will find it a valuable addition.
1t is designed and manufactured com-
plete by ue. after years of careful cxper-
imgnting. It is not to be confused with
imitations hastily assembled from ordi-
nary parts. The price is £8.50. Ship-
mient is made parcel post C. Q. D. plus
a few cents postage, M you prefer, you
can send cash in tull with order and we
will shipJJos,tagc prepaid. Send us your

ay.

I

'Fl
i
50

|1||Ii ||]|l“1 order to
ki FERBEND
: ELECTRIC
COMPANY
:m n:thaamgeuff i 21 E.South Water St.
bend Wave CHICAGO

Trap, when
properly con-
nected to any
warkabla re-
ceiving sat,will B
tune out any
interforing
atation, .
— s . r — ey Py e P %

RADIO PIN-MAP

of United States, Canada and West Indles with Indexed
booklet Broadeasting gulde.

Spot Stations You Hear with Colored Map Pins

MaD alze, 22x14 In., mounted on map-pin board. Shows ali
broadcasting cltles, ‘distance scale, relay and time divisions.
Gulde gives nll eall sicnals. loeations. statlons. wave ieniths,
cte. Price complele, 85c. Map-pins. 10c per doz. AnY color.
Above booklet with folded paber map, 35c. At your deaicr or

Descriptive Folder
on Request

FERBEND

dircet.
AMERICAN MAP CO.
MAP MAKERS PUBLISHERS
Maps of Every Description
7 WEST 42nd ST. Dept. L. NEW YORK

Dealers and Representatives wanted

SUPERHETERODYNE

that gets results

Here isone Superheterodyne that 13 not a “filver.”
Siceessful in transarlantic test. Operates on loop
only. All comblleations removed without Impair-
Ing Ita eMeleney. Low in cost. hich in performance.
Acnuaint yoursedf with the details of this real re-
ceiver. DBlue prints and data mailed post paid for

50c.

Jobbers and Dealers correspondence invited

RADIO INSTRUMENTS CO.

17 N. WABASH AVE. CHICAGO-U S. A,
ohide

Use INDIVIDUAL Call Cards and Radiograms

4 @
— S with YOUR OWN B0z
g et | Name, Address and Station ® o
AT TRANRTTI =
— - ARRL Embiem Added f Requested Yz
_-— MONEY REFUNDED if Not Salisfied .
= = Cards: Red caoll, blnck printinﬁ. 35
i ~ High quality. 100—31.76; 200—$2.706; _: F
— . uo?— .60, postpasd. Gov. pos o
— i earda 1 cent extra por cord.
Ty Radiograms: Same Prices. i
Writo for INDIVIDUAL Radio Stationcry and log samples and prices —
Send order with check or money order Todav — NOW. <
RADIO PRINTERS, Dept. 35 Mendota, [ilinols

Pleasc refer to PoruLar Rap1o when answering advertisgments.
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ADD SELECTIVITY

to vour Prcsent Set

o

‘he Cant roy

ne Lontrol-U-Ivieter
is available from good
dealers in most sections
of the country—if, how
ever, you have any dif-
ficulty in securing one,
we will ship direct, post-
paid on receipt of
price—$12.50.

one at a ume.

with a

4 Malone-Lemmon Products.

Marone-1L EMMON PrODUCTS

Male by STEPHENSON LABORATORIES

342 MADISON AVENUE
NEW YORK CITY

CONTROL-O-METER

*  You don’t need a new set to, hear radio programs
Add a Malone-Lemmon Control-O-
Meter to your present set and you immediately add
the power of selectivity. Selectivity which will allow
you to hear any station within the range of your set
without interference from another.

The Malone-Lemmon Control-O-Meter works equally well with
any type of set regardless of your location er antenna.

Send for literaturc describing the Control-O-Meter and other

They’re Perfect!

E‘.’ERY condenser bearing the

United Scientifie Laboratory
stamp is a precision product! Bake-
lite ends! Pure Aluminum Plates.
Accurate spacing! Extra rugged bear-
ings. A condenser that has such low
losses it will double the efficiency of
your set

Vern. Plain
Plates List List

App. Cap.
$4.50 $2.10 00025

4.60 2.20 .00035]
5.00 2.49 .0005
5.60 3.10 .001

At your dealer or direct on
reccipt of purchase price.

UNITED SCIENTIFIC
LABRATORY

92 E. 10th Street

The
“EZTOON”

(Easy Tune)

Radio Dial

15 two dials in
one with a 40 to
1 ratio.

“EZTOON" dials
make possible ver-
nier adjusiment of
vario-coupler, vario-
meter rheostat,
potentiometer, or tickler, as
well as saving the expense of
a second set of adjustable
plates on condensers.

The “EZTOON" gives unusual
close tuning so essential in
Heterodyne, Acmedyne, Neu-
trodyne and tuned radio fre-
quency circuits.

No panel holes to drill. Just
take off old dial, slip on
“EZTOON" dial and tighten

set screw.

Sold under positive money-back
guaraniee,

Ask your dealer. If he cannot
supply you, we ship parcel
post 37 dial, £2.00; 47 dial, $2.25.
Jobbers— Dealers — Manufac-
turers: \Write for discounts.

BUTLER MANUFACTURING CO.

3236 W. Washington St.,

<

S wan N\

“ELZTOON"”

(Fasy Tune)
RADIO DIAL

You Can

bring in stations that here-
tofere you have passed up
as impossible.

Get and hold stations.

Use it on any and all
typed of receiving sets to
ahltain vernier adjustment
uncbtainable before.

Tune in DX stations
you never hicard before.

Obtain  vernier adjust-

ment of all tuning instru-

\mcms within your set./

Indianapelis, Ind.

B ——

Pleasc refer to POPULAR RADIO when answering advertiscments.
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100% EFFICIENCY

GUARANTEED IN USING THE

Eastern Coupler
For SUPERDYNE CIRCUIT

Most improved design and finest work-
manship.

Wound with double silk wire on genuine
Bakelite Tubing.

Picture hook-up and matcrial list free with
each coupler. Price, $6.00.

Eastern Coil Sets
FOR COCKADAY CIRCUIT

are the Standard, and in
Universal use due to their
Proved Efficiency in this
wonder circuit.

Made az per Bpecifications
of My. Cockaday, “‘D'* Coil
bank-woeund:

Complete assembled set of B,
Cand D Coils on GENUINE
BAKELITE TUBING, wound

with No. I8 double silk § o
covered wire.. ... ..... 4'25 4 Clrcuit Tuner

Originael and new hook.ups with material listse FREE
with each set of coils.

GENUINE LAVITE RESISTANCE

48,000 chm Price $1.50

Thease resistances control the tone of the Cockaday Cir-
cuit and eliminate all transformer distortion: modulating
the tone after the fashion of the hest of phonographs.

Mail Orders Filled. Dealers Communicate.

EASTERN RADIO MFG. CO.

22 Warren Street Dept. P. R. NEW YORK, N. Y.

Radio Products are built by engineers who
actually Know Radio. They are mechanically
perfect, scientifically accurate and built for unusual
durability.

Perfect Contact Vernier
heostat

For fine filament control of
tubes and supcrﬁnc Luning,
the Regal Yernier stands
alone. othmg just like it on
the market.

Complete with

Fifteen Taps But Only
One Drill Hole
Required!

A 15 Point Switch complete in
oncunit. No more messy solder-
ing. No more drilling of holes.
No more chipped panels.
Complete with hard rubber

Knob and Dial.
Type No. 162........5%1,50

Broadcast Tested Hizh
uality Audio
ransformer

For clearness of tone amplifica-
tion of veice and music from
ncarby and distant broadcast-
ing stations, Regals are un-
equaled by any Transformers
on the market.

3% tol Ratio......... $4.25

5§ 1ol Ratio...... ... .4.50

At all good dealers—otherwise write direct fnr complete

descriplive folder No. 24, sending dealer’s name.

AMERICAN SPECIALTY CO.
Bridgeport, Connecticut, U. S. A

AMPLION

The World’s Standard Loud Speaker

(Oumpbel

bright finishes.

price.

Campbell Radle Cablnets, designed
by expert Cabinet Makers, are mada

RADIO CABINETS

Made of extra dry high-grade lumber,
in sofid Mahosany or Walnut. also, Ma- Panel
liogany or Walnut high piano rubbed or

WILL NOT.WARP OR CRACK

Cash with otder, prepaid rast of Mis-
sour!l River, west add 15 eents to quoted

Send Post OfMce Money or Express Cockaday ** hook-ups.”’
Order or Bank Draft.

(set up or knocked down)
“from the lumber to you"

Walnut or Genuine
Mahogany Walnut or
Finish Mahogany
........ $2.94. ., ..,........85.52
....... 3.54...,......... 6.28
......... 3.6B.: aprmpa:icgr B.38
..... 3.84. : sorhsommcim 1502
..... 4.24 . . . 7.30
8. 300505 bl ® Weaarcnl 10.06
[ R S p— 11.48
......... 8.78.............14,50
........ 8.00.............15,00

SPECIAL SIZES TO ORDER
We make a specialty of cabinets for
Price of ca
inet lor new 1924 circuit $8.89.

Manufacturers' and Distributors’ inquiries solicited

absolutely accurate !n slze, and will (it THE pERKINS'CAMpBELL CO (HEiibiles wed W65

standard panels perfectly.

410-440 New St., Cincinnati, O.

Reference Dun or Bradstreet’s

Please refer to POPULAR RADIO when answering advertisements.

W ol a



The Best in Radio Equipment 107

|
 DISTANCE!
$53.50

Authorized Cockaday Coil

Gets distant stations easllv and elearly. Hun-
dreds have substituted tils quality coil for those
of inferlor make, and are amuzed at the improved
reception, seiectivity and generai 1)-X results.

Y. M. C. A. Secretary, Wllmerding. Pa.. says,
“We've becn gettlng KHJ In L.os Angeies on three
tubes (WD-U}} but sloce Installing your coils
we now gct KHJ on the detector alone, a distance
of 2300 miles, and much clearer.”

The Authorlzed Cockaday Coll i3 made In striet
accordance with speecificatlons of Laurence M.
Cockaday, Inventor of the famous Cockaday Four
Circult Tuner. Wound on hard rubber tubing,
¥ Inch wall. with No. 18 D.8.C. copper wire which
insures selectivity, greater volume, sharp tuning
and maximum sensitivity. Guaranteed.

At your dealers, otherwise send Purchase price
l and you will be supplled postpald.

PRECISION COIL CO., Inec.
209-B Centre St., New York

! [

— |
E‘his may bethe troublewi

with YOUR set—

You can probably change L
your grid leak for higher

Detecting Efficiency

The highest efficiency can
only be obta.ned by changing
both resistor and condenser

Can You Do This

THE DAVEN COMBINED RESISTOR-
CONDENSER MOUNTING DOES BOTH

If your dealer cannot supply you
write

Daven Radio Company
Resistor Specialists
9 Campbell Street Newark, N. J. |

e —

Radio &/ Audio Frequiency

TRANSFORMERS

“The FHeant ofa
Good Receires,»

QUAL to the widest range of recep-
tion requirements. Marle Trans-
formers amplify the weakest

broadcasting, over frequencies all the way
up to 3500 cycles without variation.
Perfect tone quality. Utter absence of
howling or distortion. To get the most out
of radio—use Marle Transformers.

Specially adapted to the latest circuits, the
SUPERDYNE, SUPERHETERODYNE,
FOUR-CIRCUIT TUNER, NEUTRO-
DYNE, INVERSE DUPLEX and any
circuit that makes high requirements of
a transformer.

Type A4 Type A6 Audio F
Ratio 334 to } Ratio 5 to 1
$3.75 $4.25

MARLE
Engineering
Company
Orange
New Jersey
Audio F
Shelltype Radio F
Type A7 Types
Ratio R1
33{to 1 and R2
$4.50 $4.00

Please refer to POPLAR RADIO when answering advertisements.
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L.ast Chance to Get This
Big Book FREE

—but free distribution
will be limited to stock
on hand!

of the season. Eager fans exhausted the first edition
almost before it was off the presses.

This is a signal tribute to Kendall Banning and Lawrence
M. Cockaday. It demonstrates that you will find in their
contributions diagrams and instructions so clear and concise
that with or without previous technical knowledge or training
you can build a radio receiving set that will operate beyond

P AGES your expectations.
4 ‘ “How to Build Your Radio Receiver” gives complete speci-
Size 734x111/ fications for the construction of seven separate and distinct

THE Popular Radio Handbook has been the sensation

10

inches receiving sets—covering the most remarkable range and varie-
ty of circuits, from the most modern simple crystal set to the
==~ famous Super-heterodyne.

Edited by
Kendall Banning and

L. M. Cockaday

—How to build a Crystal Set.

—How to build the Haynes Single Tube
Receiver.

—How to build a Two-Stage Audio-
Frequency Amplifier.

—How to build the Original Cockaday
4-Circuit Tuner.

—How to build a 5-Tube Tuned Radio-
Frequency Recciver.

—How to build the 5-Tube "Improved”
Cockaday 4-Circuit Tuner.

—How to build the Regenerative Super-
heterodyne Receiver.

—How to add “Push and Pull'” Ampli-
fication to the Original Cockaday 4-
Circuit Tuner.

—How to read a Diagram.

—How to put up an Outdoor Receiving
Antenna,

—List of U. S. Broadcasting Stations of
50-watt Power and up.

—Ten good Rules for Broadcast Lis-
teners,

—Practical Pointers for Getting Best
Results.

All working details are given—the list of parts required and
their approximate cost; comnlete hook-ups and circuit dia-
grams and how te read them, illustrations making all points
clear, and simple instructions on how to assemble, mount,
wire and operate each set.

Scores of Helpful Hints

In this new book edited by Mr. Banning and Mr. Cockaday,
vou will also find scores of valuable suggestions about aerials,
how to select your parts, how to install your set, tips on tuning
and how to learn the code.

In all. a book you will not want to be without-—one that will
be worth many dollars to you. Yet, if you act at once, it will
cost vou not a penny. We will send you a copy of this valu-
able handbook absolutely free with a year's subscription to
Porurar Rabio.

The demand for the first edition encouraged us to prnt a
much larger second edition. But it is evident that we were
too conservative. Soon the second edition will be exhausted
and when it is gone we positively cannot fill any more orders
for a free copy with your annual subscription.

So if you would avoid disappointment, fill out the Coupon
printed on the opposite page for your convenience and mail
it at once. It will bring by return post this big 100 page cloth
bound volume of practical information that you require.
Our unconditional money back guarantee protects you fully,
so act quickly.

S

Please refer to PorULAR Rap10 when answering advertisements.
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“Far Superior to anything thus far
attempted=—says Waldemar Kaempffert

ACH of the sets described in POPULAR RADIO’S new
handbook has been selected as the most ideal of its kind
— for distance, selectivity, tone, volume, simplicity of con-
struction, ease in tuning, reliability and general all-around

satisfaction.

YOU will find sets employing both crystal and vacuum tube
detection, with regenerative amplification, audio-fre-
quency amplification, “push and pull”” power amplification,
radio-frequency, compensated radio-irequency and interme-
diate wave radio-frequency amplification.

You have your choice of crystal, one-tube, three-tuhe, five-
tube, six-tube or eight-tube sets—as broad a seiection as could
be desired, all clearly illustrated, diagrammed and described
in the simplest possible terms.

And best of all, if you act quickly, this remarkable hand-
book will come to you FREE with your year’s subscription to
Porurar Rapio at the mere price of the magazine alone—
only $3.00.

Money Back Guarantee

If you are not more than satisfied with this great bargain,
simply notify us within 10 days and your money will be re-
funded without question. Just fill out the handy coupon be-
low. A FREE copy of “How to Build Your Radio Receiver”
will be sent you, postage prepaid, at once. Your yearly sub-
scription to PoruLar Rapio will also be entered at once.

POPULAR RADIO, Inc.

627 West 43d Street :: New York City

What Readers Say

“*How to Build Your Radio Recelver,’ is
one of the most complete books of its kind [
have ever seen. I wish that all the books
that come to my notice were as worthy of
commendation as this one.”

Rongert S. Woob, Radio Editor
New York Evening World,

“Mr. Ranning and Mr. Cockaday have
comgi]cd a book which deserves to rank high
in the estimation of amateur set builders.
The typograplty is excellent. the diagramns
clear and easily read, and the whole mnanner
of presentation far superior to anything that
ll!a}s; thus far been attempted by a radio pub-
isher.”

WALDEMAR KAEMPFFERT,
Formerly Editor nf 'Scientific American’™ and
“Popular Science ANlonlhly."

*“Any radio bookshelf has a decided place
for your new contribution of HOW articles in
book form.”

Paur McGinnis, Radio Editor,
New York Evening Journal.

“To say I am surprised and delighted puts
it too mildly. I knew that any book that
PoruLar IRaD10 put out would be good; but
1 had no idea that 1 would receive such a big
and truly valuable book as ‘How to Buil
Your Radic Receiver.' A whole year of
P'OPULAR RADIO, with this wonderful book
frce, is the bLiggest £3 value I've ever had.”

CusToMER NO. 7347.

"In one evening I built a set following the
easy instructions in your book, and my
friends are all jealous of me now.”

CustoMmer No. 4260.

Mail this Coupon Today for a Free Copy

627 West 43d Street, New York City.

Please send me, postage prepaid, a FREE copy of Poruar Ranio's new handbook. "How to Build

Your Radio Receiver,” edited by Kendall Banning and L. M. Cockaday.

I enclose 83 for a year's

subscription to PoPuLarR Rapio which entitles me to this big cloth-bound book (size 7% x 11

|
I PoruLar Ranio, Dept. 55
| inches) absolutely free of charge.

CITY & STATE
I (No exira for Canada.

..................................................................

..........................................................

..................................................

Foretgn countries 50 cents posiaee exira).

£ ¥
) cha If not fully satisfied I will return the book within 10 days an&
you will cancel my subscription, refunding my $3 without question.

Please mark here

Indicate by a circle whether
vour subscription i3 new (N},
renewal (R}, or an extenslon
?é))'our bresent subscription

N R E

_—_-_—-_—_—I

Please refer to PopuLAR RADIO when answering advertisements.
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View ofmffmd'wﬁon fine in Bradleystat
aiembiing department.  JThe conveyor ai-
wmbly proceys was devel to keep wp
with the increanng demand for Bradieynats
and Brydirylraks, See explanation befow.

How

P’OR over twenty vears the Allen-Bradley Co. has
made graphite disc rheostats for battery chargers
and motor starters. The experience gained during
these twenty years is embodied in the most perfect
filament rheostat used in radio, the Bradleystat.

Today, the Universal Bradleystat, with its two col-
umns of graphite discs under adjustable pressure,
provides unequaled control for radio tubes. Its con-
trol is absolutely noiseless, stepless and of exceedingly
, wide range.

Bradleystats are assembled by the most modern
methods and tested rigidly before they are shipped.

Install Bradleystats sn your radio set,
if you want the fincst filament control
obtainable. Try one, and experience

new delights in radio reception. 276 Greenfield

Avenue

Electric Controlliog Apparatus

AB

View oy onc production line, howrng ?ﬂ-
ators ausembling Bredieystats and packing
thern in cartong for dnpment. All paris are
Jabricated in other departments. The
electric furnaces are in @ separare buniding.

The illustration above depicts the assembly process
that guarantees a uniform product for the radio fan.

1—Cleaning porcelains 7—Installing cover plates

2—Riveting terminals

3-—Threading terminals

4—Inserting terminal
screws

S5—Disc-filling machine

6—Inserting pressure
springs

8—Inserting adjusting
knobs

9—Six testing machines
10—Conveying Bradleystats
11—Inspecting Bradleystats
12—Packing Bradleystats

Bradleyleaks follow the same process, except for the
use of different discs and the installation of condensers.

For Sale at All Dealers

BRADLEYSTAT . . . . §18%

BRADLEYLEAK . . . . L8B3
MILWAUKEE, CONDENSER {00025 mf.} . .33
Wisconsin.

ey

THE' ALLEN-BRADLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER TWENTY YEARS

Please refer to POPULAR RADIO when answering advertisements.
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