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'z : Radiotron WD-12.
) The standard base
< dry-cell tube.

Radiotron WD-11.
The ideal dry-cell

tube. g

Radio reception is not only a question of power,
Radigimans RARAIL S0 but of sensitivity to weak signals—and clear amplifi-
epHHor (hel basc; cation. Radiotrons WD-11 and WD-12 are sensi-
Radiotron WD-12 has
a standard navy type tive to the extremely reeble signals from distant
base. Use it to change
your set to dry battery stations—are silent in operation—and economical.
operation. Ask your
dealer today They are famous for radio frequency amplification

as for audio frequency—and detection. Get genuine
WD-11’s or WD-12’s. Look for the name Radio-

!'@,!l‘ tron and the RCA mark.

This symbol of . X .
quality is your Radio Corporation of America

protection Sales Offices:

233 Broadway, New York 10 So. La Salle St., Chicago, Ills

28 Geary St., San Francisco, Cal.

adiotron
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The Best in Radio Fquipment 1

£ET the others have their card

games — Grandpa settles down to
real amusement—at the radio.

His dependable Brandes Headset
shuts out the babble. Its Matched

Tone gives him each word clearly—

with identical tone and equal volume
for both ears.

Grandpa’s in a world of his own—
and the game continues undisturbed.
Everybody’s happy!

When you choose a radio set be sure it's equipped
with a Brandes. When you buy a headset alone —
hear ‘em all—and choose a Brandes.

Table-Talker $10.00
{50 cents additional
west of the Rockies].
In Canada ., $12.50.

Superior Matched
Tone Headset $6.00.
In Canada . . $7.00,

' Bra

Yhe name to know in Radio

’\3 . © Copyrighted by C. Brandes, Inc, , 1925

-

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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The Best in Radio Lquipment

It Is WrRITTEN:

“A slight deviation
leads to a great ev-
ror.”

There are no devia-
tions, howvever slight,
in the making of «
Synchrophase; each
is a masterpiece.

%ﬁf&‘; ’T{[L\

Synchrophase Secrets
No.2TheS-L-FCondenser
(Straight line freque@y)

This ingenious device elim-
inates the crowding of low
wave stations toward the lower
end of the dials; the settings
for the various broadcast sta-
tions being spaced at equal in-
tervals around the dials. The
circuits are so arrahged that
the settings for a given station
are identical on all three dials.

The S-L-F Condensér makes
the Synchrophase a receiver
that is unrivalled in its sim-
plicity and-ease of dependable
operation._

G

TRADE MARK

w

Synchrophase
with Battery-base

TRADE MARK

INT O this masterpiece of design and craftsmanship are
built the knowledge and experience gained during
fifteen years by the manufacturer who stands pre-emi-
nent in the industry.

Binocular coils give the Synchrophase a degree of
selectivity found in no other receiver. Two stages of bal-
anced tuned radio frequency—the result of exhaustive
research — are responsible for its unsurpassed sensitivity.
Its thorough ease of operation is made possible by the
S-L-F condensers and a volume control giving an un-
broken range of six variations of audio amplification.

To see the Synchrophase is to appreciate its charm;
to operate it, is to realize its true excellence.

Ask your dealer, or write us for literature.

A.H.GREBE & COMPANY, Inc.

Van Wyck Blvd,, Richmond Hill, N.Y.
Western Branch: 443 So. San Pedro St., Los Angeles, Cal.

All G®be apparatus is covered by patents granted and pending.

THIS COMPANY OWNS AND OPERATES STATION WaAHG.,

REG.U.S.PAT. OFF,
jL—

| S——y

i Al apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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PAGES WITH

THERE is at least one manufacturer of radio
apparatus who has a definite answer to the
question, “Who will pay the broadcasting bills”

and who comes right out in meeting and
says so! His name is Duryea Bensel, and his
ttice is at 872 Broadway, New York.

* * *

“THE manufacturers should pav the broad-
asting bill,” he states frankly, “and the sooner
hey et around to it the better it will be for
b concerned.

* * *

“Suprose  broadcasting should stop; what
will the manufacturer do? To my way of think-
ing there is only one logical way to handle the
situnation and I believe all manufacturers will
be in accord.

"

“Witat profit we manufacturers have made
(and a good many of us have made great
fortunes), we owe to broadcast programs. It
5 only right that we should help pay for the
privilege to continue to make more fortuncs.

* * *

“Ler the manufacturers put aside one percent
of their net carnings and distribute it among
the necessary stations in the U, S. to assure the
buying public the best talent the world pro-
duces,

* * *

“Two years ago we tried to start this idea

but there was no co-operation. I believe that

Kadel & fierbert

THE EDITOR

PorurLar Rapio can pave the way to bring
together the manufacturers to discuss the
proposition. We will gladly contribute one
percent ol our net earnings and I am sure all
other manufacturers will do the same.”

* *

Turke is Mr. Bensel's proposition in a nut-
shell.  The Editor wants to know what other
manufacturers think about it. Upon their
opinions will be based such action (if any) that
the desires and needs of the radio fans and of
the radio industry may justify PoruLAR Rabio
in taking.

* * *

TuE article by Mr. Sylvan Harris that is
published on pages 129-134 of this number of
Porurar Rabvio embodies such new and im-
portant obscrvations about condensers that the
anthor has been invited to prepare, in collabo-
ration, another contribution on the same sub-
ject for the February issne of the “Proceed-
ings of the Institute of Radio Eugineers.”

* * *

“Your excellent publication is a splendid
medium for real radio news; among radio engi-
neers as well as among the fans it is held
i the highest regard,” writes Mr. Don C.
Wilkerson, an engineer of Washington, D. C.,
who 1s engaged in research work in radio for
the United States Government. Among the

readers of PorurLar Rabio, indeed, are the fore-
(Continued on page 6)

LAURENCE COCKADAY DEMONSTRATES HIS 8-TUBE
SUPERHETERODYANE REFLEX RECEIVER
This remarkable set—the very latest word in receivers of its tvpe—was described in
detail in PoruLAR Rapio for January. The above snapshot was made in the PoPULAR
Rabio LasoraTory during the transatlantic tests, in the presence of (left to right)

Mr. Douglas H. Cooke. the Editor and Raymond Francis Yates.

Among the foreign

Stations logged were 2BD, Aberdecn; 5N O, Newcastle; 2PY, Plymouth; ESP, Paris
and 2LO, London.

WWW.americanradiohistorv.com
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W W5

in Excellence”

zation is unique among
radiomanufacturer.sinhaving
a background of 15 years ex-
perience in designing, developing and
manufacturing intricate and delicate
radio apparatus for the armies, navies
and commercial institutions of the world.

w”

During this time its research labora-
tories have perfected developments
which have contributed largely to the
advancement of the radio industry
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available in the Thompson
apparatus, means Reccivers
and Speakers that embody
the latest and best practice in Radio
Engineering. A critical investigation of
each model will disclose outstanding
features of genuine excellence—in
artistic appearance, naturalness of tone,
simplicity of operation.

§

Thompson Receiving sets range in price from

$125 to $180. The Thompson Speaker is now $28.

wame of Thompson dealer near you.

R. E. THOMPSON MANUFACTURING CO.
30 CHURCH STREET

NEW YORK. N. Y.
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PAGES WITH THE EDITOR
(Continued from page 4)

most scientists of the world. :\nd they not
only read it but coutribute to it! A glance
over our hst of authors is a veritable “Who'’s
Who in Science.”

* * *
Tue recent feats of transmitting pictures
and letters (and more recently pictures in

color, as deseribed on pages 123-128 of this
issue), make the predictions of Major General
Charles McK. Saltzman, Chief Signal Ofticer
of the Army, particularly significant. These
predictions were made by General Saltzman in
Porurar Rapio for September, 1924 recently
in his annual report, General Saltzman puinted
ont the military value of the latest develap-
ments in radio as {ollows:
* * *

“MecaNican transmitters with higher speed
qualities are becoming stabilized and American
invention seems to be making  further and
rapid progress in associating photography with
radio, which bids fair to revolutionize funda-
mental methods of transmission. Military mes-
sages of the future, particularly in active oper-
ations, may contain diagrams and sketches or
even entire sheets of maps, all transmitted as
part of the same message, and in a method by
which detection or listening in will be reduced
to a very low minimum.”

* * %

“Iirst, I wish to say that 1 enjoy PorvLar
Rapio more than any other radio magazine,
Your editorial policy” causes vour readers to
feel that the articles in Portvrak Rapio are
authoritative, and they instill cenfidence.”

—Janmes O, BrUeN, Nainsas City, Mo.
* * S

No editorial policy  .nitiated by  Porvrag
Rabio ever met with such determined opposi-
tion in the beginning nor met with such uni-
versal enaorsement in the end, as the policy of
furnishing the specific names of radio parts in
our "how-to-build” articles. Here is a typical
letter of approval from a Canadian reader :

* * * .

“Tur policy of Porurar Ravio in not hesi-
tating to recommend parts by name which are
being used with success in your circuits, great-
ly appeals to us by reason of our distance from
the manufacturing sources, and our mability in
conscquence to examine many of the parts
which appear in advertising literature. \We
take pleasure in stating that in no one case
have we been disappointed with any recom-
mendation that has appeared, and our hope is
that your present policy may long continue.”
—Walter 1", Ballinger, Director, Thomas

Ballinger & Co., Ltd., H ellington, N. F.
x ok %

AND here is another friendly greeting—from
a trapper in the great open spaces of the north
country :

“l have not been a reader of PoruLar Rabio
long and have missed several copies—but I can
truthfully say it is the most favored of the
radio publications received among the trappers
and miners. PoPULAR Rabio covers the field so

thoroughly that I do not feel the need of any
other radio publications.”
—E. H. Jounsox, WWhitchorse, Yukon Terri-
tory, Canada
* ok
WHEN the world and his wife read with
amazement on the front pages of their news-
bapers a short time ago of the transmission of
pictures by radio by means of the Jenkins
apparatus, they were merely reading a news-
paper description of a development that was
originally described in Porurar Rapio for
April, 1923—one ye:r and eight months before!
* ok

“I was formerly a subscriber of Porvrar
Rap1o,” confesses Roscoe Bloss of Dunning-
ville, Mich., “but thought I would try another
and cheaper magazine on radio. But nowhere
could 1 find one to compare with PoPULAR
Rabio, and to prove it—well, here’s my sub-
seription!”

* * %

ON page 0638 of Portrar Ramo for Decem-
ber appeared a picture of Licut. Franklin L.
Nash holding a radio transmitter of his own
design. At least, the Editor assumed that it
was a picture of Lieut. Nash because that was

“the information that came to him with the

photograph.  But the information was wronug,
*

* %
“As T served as a Captain in the Signal
Corps at Camp Alfred Vail, N. J.. with this
officer,” writes S. D, Ashford, the senior Signal
Engincer of the Interstate Commerce Com-
mission, “it was not difficult to recognize him
as Lieut. Rash—not Nash”  So the error is
hereby corrected,
¥ x4
“[ waNT to express my sincere apprectation
and to tell vou of the pleasure 1 get from read
ing Porviar Ranio,” writes Dr. R. Robinsor
Duff of Chicago. “I have followed it practi-
cally from its inception and 1 want to add my
little bit in congratulating you on the splendid
magazine which you are placing hefore the
radio public. Please accept my subscription
for the coming year.”
O
“I nave had PoruLar Rapio since it was
published, and for real information on radio
it has any other publication beat forty-’leven
different ways.”
—HERMAN RabLoFF, Sleepy Eve, Minn,
* &k

In the next number of PoruLar Ranio—for
March—will appear another constructional ar-
ticle by Laurence M. Cockaday, “How to Build
the Improved DX Regenerative Receiver.”
Unless you are a regular subscriber, ask your
newsdcaler to reserve a copy for you.

L

Editor, PoruLAr Rapio

WwWwWw.americanradiohistorv.com
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Magic Notes
from Golden
Throats

Both the magic and the golden tone
quality are retained if your receiving
set is equipped with Cunningham
Tubes. To detect accurately, to am-
plify clearly, to give the utmost in
radio reception—that is their job.
Cunningham Tubes serve long and
well. They combine the rarest scien-
tific accuracy with rugged durability.

b9

Since 1915 standard
for all sets.

Tyvpes C-301A,

C-299, C-300,

C-11 and C-12

—In the Orange

and Blue Car- J
ton o =

lg RADIO jrunas \ £

Home Office: PATENT NOTICE: Cu nh) ham tubes are covered by
d 3, 2
CHICAGO 182 SECOND ST., SAN FRANCISCO NEW YORK otontaiistol Zikof 2o 5»‘1)2.(1‘-2113 P J

All apparatus advertised in this magazine has been lested and approved by PoPULAR RADIO LABORATORY
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8 The Best in Radio Equipment

c
That button iden-

tifies the Ozarka
Factory Represemn- °
tative in your city.
It is your assur-
ance of complete
radio satisfaction.

HE automobile is a success today because of the
service station. Little things sometimes go wrong
O  with the best of cars—exasperating to the owner but
O very easily corrected by the trained mechanic.
0o The same condition is true of radio instruments. No matter
what anyone tells you, the most perfectly constructed radio
O instrument sometimes requires service.
o The pleasure you derive from radio depends not only on the
quality of your instrument, but on the quality of the service
O  you can secure on that particular make of instrument.
le) Ozarka Radio instruments are sold only by direct factory
o representatives — men who have been thoroughly trained on
our instrument and no other.
o The Ozarka Representative knows every part, every wire of
O the Ozarka. In fact he completely assembles his own instru-
[o] ments, His training on installations, aernals, ground con-
o nections, operation and service comesdirectly under ourown
engineers who designed and perfected the Ozarka circuit.
This method of training men for radio sales and service
is not an untried idea. It was originated by Ozarka, Incor-
porated, two yearsago. Today nearly 3070 menaredeliver-
ing this service.  More are right now going thru their
training. The sign of the long distance goose is your
protection. The Ozarka representative will
° _—=4 gladly set up an instrument in your home
% without any obligation on your part. He
\ will set it side by side with all others for
\ beauty, distance, volume, tone and ease
\ of operation.

He won’t tell you he has the best —
he’ll let you prove it by your own oper-
ating, and his complete installed price
il will be much lower than other instru-
ments of similar high quality. The
Ozarka four-tube model for loud
speaker operation sells for only $39.50
Our illustrated book No. 200 describes
the Ozarka instrument fully. A copy is
yours for the asking. Please mention
| the name of your county.

O
o
O
o
O
o
o
o
o
o
O

[}
o
4
©
(<)
©

e

More Ozarka |
Representatives Wanted

RADIO under the Qzarka Plan offers an exceptional

opportunity to the right kind of men. 3070 QOzarka
Factory Representatives have been trained under our
plan to sell, install and service the Ozarka Radio
Instrument.

The man we want is now employed—he has held his
present position for some time—he is not a "floater”
jumping from job tc job. He feels certain that there
must be some way whereby he can better his condi-
tion—he is not afraid to try.

He may not be a salesman, but he can talk convinc-
ingly onsomething that he knows perfectly, and firmly
believes in. He may not have much money, but he is
not "‘broke.”” He is mechanically inclined—he is willing:
to give Ozarka his spare time instudy in his own home
under our engineering department.

The Ozarka Plan will give such a man more money,
more independence. and possibly his first real oppor-
tunity to build 1p a nermanent, profitable business of
his own which will quickly justify giving it all of his
time.

The Ozarka I'lan is fully described in a large illus-
trated book. A copy will be sent to men who are will-
ing to tell us fully about themselves. Unlike any book
you have ever read, the Ozarka book is a true story of
life, of men, of why they fail, and how they succeed.
It is founded on the principle that nothing is impos-
sible to the man who is determined and willing to try.

In territory not now covered, the right man is
wanted. The investment in money is small, but the
investment in time and study is considerable. If you
are determined and willing to put forth the necessary
effort to obtain a splendid profitable business of your
own, write and say ‘“Send me your Ozarka Plan Book
No. 100.”" It may be the turning point in your life.
Don’t fail to mention the name of your county.

OZARKA, INC., 806 Washington Blvd., Chicago, Iil.

All apparatus advertised in this magazine has been tested and approved by PoPuLAR RADIO LABORATORY
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To tue Ebpitors or PopurLar Rapio:

I must pass to you a word.of congratulation upon your suc-
cess in building up a first-rate radio journal. PoruLar RADIO 5
o credil both to radio and (o journalism.

—Don~nad McNicor, A L E. E.

WwWwWWw.americanradiohistorv.com
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Pacific & Atlantic

The Machine that Sends Pictures Across the Ocean

IWhen the portrait of President Coolidge was flashed through the ether in London

and received in New York on Sunday, November 30, 1924, a new record was made in

the annals of radio. Above is shown the transmnitting apparatus with its inventor,

Capt. Richard H. Ranger—whose description of his wmaclhine will shortly appear
i PoruLar Rabio.

wWwWw.americanradiohistorv.com
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Vorume VI

NUMBER 2

HHow to Get on a
Radio Program

So many requests have come to POPULAR RADIO from

aspiring hroadcast artists for advice about “getting on

the ether” that a first-hand investigation was made to
get the real, inside facts. Here they are

Dy JAMES J1. COLLINS

} OW can you get on the radio
program?

[he simplest  thing in the  world,
Brother—or  Sister. Al you need s
“the goods.”  And lateh strings  hang
out at practically every broadeasting sta-
tion—every one that 1 have been able
to investigate among the hundreds scat-
tered over the United States. And it
isu't necessary to go to a great musical
center like New York or Chicago if you
happen to live in what theatrical people
call “the sticks,” because there are op-
portunitics at vour local station, and if
vou make a place for yourself on the
program, your performance will travel
far,

How must vou go about getting on
the radio program—call at the station
personally or apply by letter?

What sort of performers arc the
hroadcasting  directors looking for?

100

What are the restrictions—what ix
taboo?

Are anyv tests or rehearsals necessary

Are performers paid by the station—
or must the performer pay to appear?

IHundreds of inquiries like this come
to the editor of Porvear Rapio from
musicians, singers, lecturers and  other
artists—including press agents, who are
certainly artists in their-line.

“Write an article and answer them.”
directed the editor.

So T put on my hat and went out to
call upon the folks who directed the
programs at the big stations in and
around New York.

Are vou an artist with “temperament,”
sensitively shrinking from contact with
uncomprehending  husiness men? Do
vou hesitate abeut offering your talent
hecause vou think the programs are di-
rected hy engineers and electricians?

WwWwWWw.americanradiohistorv.com
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110 POPULAR RADIO

Know then, right at the siart, that you
will deal with fellow artists, because
most of the program directors are musi-
cians, in many cases professionals. More
than one regularly steps into his own
program to hll gaps. There has heen
an influx of artists and their agents
from the phonograph field, particularly,
into radio.

You can start things with a lette r, or
by calling upon a program director him-
seli.  Many artists telephone—a good
way, too. And the response will he not
only cordial but in most cases you get
the feceling that the director or his as-
sistants have heen expecting to hear
from vou and are sincerely anxious—
even cager—to find out whether you have
them there same “goods!”

“What! T thought the broadcasting
stations had waiting lists with hundreds
of artists, and were turning thousands
away!” you may say.

Yep—that’s right. But they’re not
turning away anybody with the goods!!

Many apply, but not so many qualify
by demonstrating program ability. For
radio gives opportunity to thousands of
amateur performers and students who
are not yet able to land paid engage-
ments, and who may never be able to
do so, and naturally many of them must
study and practice further to make their
place on the programs. But the demand
for radio talent is so great that any-
body with ability is certain to get a
hearing.

“What tests or rehearsals are re-
quired of the artist?” 1 asked directors
in and around New York, and also fired
a volley of questions at some of the
distant stations. We will imagine that
a composite program director is answer-
ing for all of them, because, while the
requirements differ at various stations,
the same general trend is found in all.

“We ask a few questions about the
applicant’s artistic experience,” said this
imaginary director, “and if it is satis-
factory and the inquiry has bheen made
by letter or telephone, he is invited to

come i for a hearing. He sings, plays
or speaks into a live microphone under
distance conditions, and the director not
only determines the quality of his per-
formance, but finds out where to place
him with relation to the microphone and
the accompanist. Rehearsals before a
dead microphone may follow, so the
artist who has demonstrated program
quality may grow accustomed to broad-
casting conditions. If the applicant is
a speaker, most stations require the sub-
mission of a typewritten copy of his talk
beforehand, and read it in order to be
certain that there are no objectionable
features. If his talk is technical—say,
something like popular science or every-
day health hints that take a medical
slant—it may be submitted to authorities
in that particular field, who pass. upon its
accuracy and the professional standing
of the speaker. A well-known speaker,
however, will usually be given his own
head, hecause upon that same head, not
the station, will fall any criticism aroused
by his talk.

“If a singer or an instrumentalist is
well known, tests and rehearsals are usu-
ally not required, but we advise him or
her to take them. For example, imagine
our joyous feeling if an artist like Mme.
Galli-Curci telephoned in and expressed
a desire to sing from our station! We’d
put her on the program immediately,

before she changed her mind, and re-

quire no preliminary hearing. But even
an artist of her standing, singing in the
microphone for the first time, would
gain by a rehearsal belorehand, and hy
the director’s suggestions. As a mat-
ter of fact, when Galli-Curei made her
first phonograph records she was so con-
cerned with the artistic shortcomings ap-
parent to her own ear that she made a
profound study of the phonograph as a
medium and mastered it, and it is char-
acteristic of great artists that they study
the technical requirements of radjo be-
forehand and practice to master the
microphone. Mary Pickford and Doug-
las TFairbanks had a microphone installed
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Radio Corporation of Ameri a

WHERE THE APPLICANTS ARE RECEIVED

This is the office of the broadcasting director of oune of the big stations (W JZ)—

the place with which you wust communicate as an initial step toward the micro-

phone. Here appointments are made with aspirants who make phone inquiries and
here is where the programs are planied.

in their hotel room several davs hefore
talking by radio the first time.”

“What kind of program numbers are
you looking for?”

“Why, look over the programs for a
week, and use vour imagination!” said
the director. “We want good soloists
and ensembles, vocal and instrumental,
educational talks, household suggestions,
children’s entertainment, symphony and
dance orchestras, monologues, organ re-
citals—there’s absolutelv no limit if the
entertainment can be broadcast. The
theatrical manager makes up his vaude-
ville or moving picture program for a
week. and it is repeated several times a
day for seven days. But the radio pro-
gram director gives about fifty hours of
entertainment weekly, never repeating a

number, so he wants quantity and vari
etv as well as quality. Entertainment
must come up to the standard of the
station. That standard 1s higl, and con-
stantly growing higher. And he wel-
comes good novelties, numbers with a
reallv original idea. One of the big
eastern stations has a radio gvmnasium
class at seven everv morning, with an
instructor and music. That was a real
idea. Another eastern station has a chil-
dren’s hour from nine to ten every Sun-
day morning, with clowns, and talks by
comic-strip artists and characters—it is
an advertising feature for a string of
newspapers, but it was a real idea.”

“Some of the radio critics complain
that there are too many soprano and
baritone soloists on the air.”
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“They do owmnumhber other artists—
and yet we do not find too many good
ones! Some directors think there are
too many soloists of all kinds, and are
making up their programs with vocal and
mstrumental ensembles, orchestra num-
bers, talks and other material.”

“The radio critics are ridiculing the
mmstructive talk too—will that be elim-
mated as well ?”

“We hike criticism.  Sometimes it cuts
pretty deep, but it keeps us on our
toes.

A good many of the radio speakers
have heen dull because thev tatk on busi-
ness or technical subjects, and are not
practised  speakers.  1i the 1tk was
about banking or hife insurance, we got
~somebody who was an authority in his
e, and his speaking ability came sec-
ond,  Then, there has been considerable

I'rom a photograph made for Popurar Ranjo at WEAFR

publicity seeking in such talks—the ex-
pert telling the radio public how to
simplify its income tax return, prob-
ably turned out to be a professional ac-
countant who sought income tax clients
in that way. But look over the good
programs and you will see that these
numbers are decreasing, and the radio
critics have nothing but praise for the
kind of talks we are broadcasting now-
adays. Instead of going to the Iirst
National Bank for a speaker, we go to
the Zoo, or Aquarium, or Museum of
Natural History, or Art Institute, and
get specialists who can talk entertain-
mglv about head lwnters, gorillas, white
[ndians, or Egvptian tombs. And we
are right on the leels of the man or
woman who has done something to get
into the dav’s news-—a man like Lieu-
tenant Maugham who eats breakfast in

A TRY-OUT BEFORE A “DEAD” MICROPHONE
I the presence of the director, the artist “does her stuff” under regular conditions

althongh she has no audience because the

14

mike” to which she sings is not con-

nected for broadcasting. (The interested spectator at the left is the author of this
article.)
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Westinghouse

A REHEARSAL BY TELEPHONE

To obuiate a 200-mile trip to the station fraom wehich sh d
this vocalist followed the orchestra at the

ther end of : ‘ 1

to its accompaniment while the station director listincd

New York and supper in San Francisco,
keeping pace with the sun in his air-
plane.”

“I hear that good humorous numbers
are very scarce.”’

“That’s true, for the reason that good
humorous phonograph records are scarce.
Some stations broadcast vaudeville num-
bers direct from the stage. In vaude-
ville, funny acts are plentiful, but few
get over on the air, because the fun
must be seen as well as heard. Drop the
curtain between the vaudeville audi-
ence and the stage, and give your funny
act, and see how many laughs you get,
and you will understand the difficulties
in the way of radio humor. We have
just a little more flexibility than the
phonograph records, because our acts
can be longer. A ten-inch phonograph

record plays hetween three and thre
and a half minutes—just I

to cook ft-hotle 1

time the humorist must ratse twenty or
thirty laughs,  We can @ im Mot
time. and a httle mor pe tor i
personality, | ' st st

throngh tl i : "
hat’s w racho | I

It 1s I { high-¢l
humor—so much of it is of the slapsuck
kind, and borders on the vuigar'

“That brings up the question of what
is taboo.”

‘IFor the speaker, cverything likely to
arouse religious or political controversy,
offend good taste. be unfit for children to
hear or not in keeping with the charac
ter we maintain for the station.  Amon
the speakers, too, anvthing in the nature
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of concealed advertising—paid publicity
agents are constantly trying to use our
facilities  for their own ends, and we
also have the enthusiast anxious 1o speak
by radio for his particular cause or
movement.  The world is full of prop-
aganda and controversy, but we man-
age to eliminate it by requiring speakers
to submit a written talk beforchand and
holding them to it on the air. In music,
we put the ban on suggestive songs, as
well as compositions not up to a cer-
tain  aMistic  standard.  Also  certain
compositions that are rather overdone
by radio artists,  We'd be glad 1o
have John McCormack sing  *Mother
Machree,” or  Rachmaninoff  play  his
famous ‘Prelude,” but when the un-
known artist makes  such  frequently
played compositions prominent on his or
her program, we advise other selections
for the sake of varictv—and it may be
that the unknown artist will play some-
thing else better.”

He had other practical suggestions to
make to people ambitious to get on the
arr—little sidelights growing out of his
program experience,

For instance, it occurred to me that
if sopranos and baritones are too abun-
dant, and solo numbers are hecoming un-
popular, that the superfluous: baritone
and soprano might join hands with a
contralto and a basso, forming a vocal
quartette. The dircctor said that would
be fine from his standpoint, but if von
look at it as an artist—not so  goud.
One poor singer in a quartette would
spoil  three good voices. Or a
soprano might get into bad company all
around, the other three singers heing
poor. Then, even if all four were good,
it takes months of practice to create
ensemble quality, cither vocal or instru-
mental.  When they have it, the direce-
tors welcome them, but creating this
quality 1s strictly the artists’ risk, and
can be attamed only by careful selection
of fellow artists and many months of
practice together.

He said some interesting things about

goml
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music teachers on the radio program.
The individual instructor, vocal and in-
strumental, as well as the school and
conservatory director, quickly saw the
advertising possibilities in radio and are
among the applicants,

He doesn’t care a catwhisker whether
you are a teacher or not, nor worry
about any possible advertising vou may
get by a radio appearance. It is what
vou can do as an artist that he con-
siders.  Not every teacher, liowever
capable, 1s also an artist, Many of the
successful radio artists are also teachers,
as that 1s a secondary occupation. Music
teachers figure on the radio program in
another way—thev may not be artists
themselves, but they seek a hearing for
pupils who, if successful in getting on
the program, give the teacher indirect
advertising.  Kspecially if the pupil is
a child prodigy. There was a regular
cpidemic of child pianists, violinists and
other marvels in New York about a
vear ago, but they are not now so often
on the air. * The radio public grew tired
of prodigies.  Making an actual appear-

~auce, their- childish “cuteness”™ lielps out

musical ability}, but on the air something

s “lacking. . However, the . good child

prodigy is still welcome,  Musical schools

-and conservatories {requently give pupils’

programs lasting an hour or more, but
these are Dheing carefully restricted to
imstitutions  whose  pupils  really have
ability, the publicity-secking school he-
ing eliminated.

So far as I have been able to find
out, nu broadcasting station in the coun-
try—and that includes Canada—pavs the
artist or makes anv charge. Some sta-
tions pay orchestras that play regularly,
just as they pay their regular accom-
panists, announcers and other emplovees,
but the artist’s performance is voluntary.
One great eastern station charges ten
dollars a minute for the broadcasting of
publicity talks and acts, but the artists
in this case are engaged on salary by
the business concern doing such adver-
tising, and are usunally well-paid pro-
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TESTING AMATEURS AT STATION WNYC

These young women were weeded out of several would-be broadcast artisls. They
will be booked if their radio tests prove satisfactory.

fessional performers, because, unless the
advertising stunt is entertaining in itself,
people tune out and listen to something
else. This station has many more num-
bers by volunteer artists on its programs,
and they are, of course, charged noth-
ing for appearance.

“Then what does the artist get out
of it?” I asked, finally. “At last ac-
counts, there were more than five hun-
dred commercial broadcasting stations
throughout the country, and the pro-
grams more than half volunteer numbers
—talks, instrumental recitals, vocal re-
citals, reading, bedtime stories, lectures,
sports talks and the like. Allow only
five volunteer numbers on the daily pro-
gram of each station, and count them
all as soloists—no duets, quartettes or
ensembles. Between fifteen thousand and
twenty thousand performers at least, are
appearing weekly, the programs are con-
stantly changing, and there is a wait-

_American music

ing list. What is there in it for the
artist ?”
First, publicity that makes reputa-

tion and leads to paid engagements or
permanent positions.

It is a common experience for artists
to receive letters otfering engagements
at home musicales, club and lodge en-
tertainments, as well as opportunity to
become stage professionals. Something
in the performer’s ability or personality
makes an impression on the “cash cus-
tomer” in the ether, and it often hap-
pens that a telephone call offering an
engagement comes in before the per-
former leaves the studio. The dance
orchestra is hired for dances, the organ-
ist gets a movie position, the monologist
is invited to a phonograph tryout.

Wonderful things are happening in
nowadays.  Fifteen
years ago, exceptional talent and hard
study might land the musician in a
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From a photograph made at WGY
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HOW THE QUALITY OF VOICE REPRODUCTION IS DETERMINED
The singer may have a good voice, but she must learn to control it properly to meet
conditions if she is to get the best effect over the ether. The man behind the door
at the right listens to her voice through the headphones connected with a transmitter

i the studio.

narrow professional field. There were
opera, recitals, orchestra and chorus, and
that was about all. The native artist
suffered under the handicap of being an
American. If the world of professional
music was not controlled by foreigners,
the snobbish American musical public,
made up of highbrows, looked down
upon native talent. Besides ability and
work, the artist needed money to pay
managers and agents, and for advertis-
ing m the musical press which was
pretty close to hlackmail.

The moving pictures changed all that.
There are at least ten thousand picture
theatres in the United States that em-
ploy artists, and the demand is so great
that even the amateur may secure paid
engagements while he or she is study-
ing. No agents, critics or other inter-
lopers stand in the way—the moving-
picture manager’s door is open to any-

one who wishes to ask for a tryout.
And now, on top of these new oppor-
tunities, comes radio, offering a greater
audience, a hearing and a chance to
make a reputation. No more highbrow
prejudice to be overcome, and no travel-
ing to a few big cities where the world
of music centers. The radio audience is
“just folks,” it is everywhere, and the
broadcasting station and the opportunity
may be right around the corner, even if
the aspiring artist lives a thousand miles
from New York, Chicago, or San Fran-
cisco.

Besides the publicity of the ether,
radio artists get that of the printed
word. When the program director ac-
cepts you after the tryout, he hands you
a blank to be filled out for the publicity
department.  You tell who you have
studied with, where you have performed
before, what musical organizations vou
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belong to, and so on, also listing the
selections to be broadcast, with the time
required for each number. This is
turned in with a photograph of your-
self, and the publicity department sends
press notices to the newspapers. ILven
if none of the “write-ups” are published,
your name will appear in printed pro-
grams published by several hundred
papers for a local station, and several
thousand for one of the big stations.
If you perform at a station operated by
a newspaper—and there are more than
half a hundred of them—the publicity
generally runs several days, with a pre-
liminary notice the day before you ap-
pear, a picture and sketch on “the day,”
and a review the day after. It may also
be your luck to have one of the “col-
lumnists” praise your performance. And
if enough listeners write in, the pro-
gram director will invite you to appear
again and again—many popular artists
become fixtures on the programs.

It may be that you care nothing for
paid engagements or a professional
career. Very well—but how about
reputation or social prestige?  Many
amateur artists who have sung or played
only for friends, find through the radio
program a new circle of friends run-
ning into the millions, and to be known
and appreciated is their kind of reward.

Finally, there is the incentive of do-
ing something for the cause of music.

When Theodore Thomas and Dr. Leo-
pold Damrosch were struggling to estab-
lish symphony orchestras in the United
States, less than fifty years ago, they
had to sweeten their programs with
“popular” numbers. Real musical ap-
preciation in America was limited to a
few cities with German colonies. Grad-
ually the symphony orchestra created its
public until today there are good orches-
tras in most of our large cities. The
phonograph and player piano created a
wider public for good music, and the
moving-picture theatre helped further.
Radio is reaching out still more widely.
Eventually, it will reach everybody.
But, for the present, its most interest-
ing developments are found in the local
stations. Again and again, the past three
or four years, a new station has been
opened in some community far from the
big musical centers. In the beginning,
the program director had a hard job.
It was necessary to hunt for performers
and urge them to appear, and the pro-
grams were often pretty thin in quality
and length. But before long the direc-
tor had a waiting list, because radio
creates artists just as it creates appre-
ciative listeners, and as the latter develop
in musical taste, so the station’s artists
develop in ability and new ones appear.

Getting on to the radio program is,
therefore, getting into the greatest of
all musical and educational movements.

How to Build the
Improved DX Regenerative Receiver

THF real DX regenerative receiver described in the
January, 1923, issue of POPULAR RADIO still has so.
many friends and users that the editors receive frequent
inquiries about further improvements of this receiver.
To meet the readers’ demands the laboratory has de-
veloped a new set, including a distortionless amplifier,
which will be described in the next issue. The im-
proved DX regenerative receiver is low in cost and
high in efhiciency.
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THE “SUPER” UNDER TEST

This picture shows the Radiola Superheterodyne with the dry batteries removed
from the compartments at both ends of the cabinet and meters used for the test.
The amnieter on top of the cabinet is not a regular part of the set.

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

No. 2: Tne RabioLa SUPERHETERODYNE

This series of articles explain the theory, operation,
equipment and care of the various makes of standard
receiving sets.

The series will not indorse the product of any manufacturer, nor make

comparisons between receivers of different types or makes. The receivers

included in this series will be selected by the readers of PopurLar Rabio,
from whom suggestions are invited.

By S. GORDON TAYLOR

HE theory of the superheterodyne comprehend. The actual working out of

is really simple if one has a fairly the principle is another matter. This
thorough understanding of radio. Even article will therefore not present a too
to the layman the general principle of technical explanation. Tt will cover the
the superheterodyne is not difficult to superheterodyne principle broadly.
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Explanation of the Superheterodyne
Theory

It is, of course, understood that radio
transmission 1is measured in terms of
wavelength or frequency. A signal
transmitted by radio travels at the rate
- of 187,000 miles per second. If the sig-
nal is transmitted by a broadcasting sta-
tion on a wavelength of 300 meters, it
means that 300 meters is the distance be-
tween the peaks of the waves. The
transmitted energy is in the form of an
alternating ether wave, as represented
graphically in Iigure 1. The station
transmitting on 300 meters is transmit-
ting a wave alternating at the rate of
1,000,000 times per second, which means
that if a curve similar to that shown in
Figure 1 was drawn representing the
entire second it would have 1,000,000
peaks. Inasmuch as radio energy travels
187,000 miles during this second, the
wavelength is obtained by changing the
miles into meters and dividing the number
of meters by the frequency of 1,000,000.
This is the way that the wavelength of a
transmitting station is determined. In
describing the superheterodyne, the term
frequency, as explained above, will some-
times be used, rather than wavelengths.
The fact that the higher the frequency the
lower will be the wavelength should be
borne in mind throughout.

Radio-frequency amplification on the
lower wavelengths, such as the wave-
lengths used by broadcasting stations, is
comparatively inefficient. On the higher
wavelengths from 2,000 meters up it is

/ CYCLE
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much more efficient, and it is on this fact
that the value of the superheterodyne
rests. If a superheterodyne receiver
is tuned to receive signals from a
broadcasting station transmitting on 300
meters, the signals from this station
are received at 300 meters and through
the action of the oscillator the signals
are boosted to a higher wavelength in
order that they may be more ecfhciently
amplified. Amplification then takes place
in what is known as the intermediate-fre-
quency amplifier. This mtermediate am-
plifier is designed to amplify signals at
one particular wavelength. In some
superheterodynes they may be tuned to
as low as 2.000 meters, while in other
cases they may be five or even ten thou-
sand meters.

Reverting to terms of frequencies, the
functioning of the oscillator is readily ex-
plained. The signal coming in on 300
meters has a frequency of 1,000,000
cycles, or 1,000 kilocycles.  Assuming
that the superheterodyne intermediate-
frequency amplifier is designed for 3.000
meters (100 kilocycles) it 1s necessary to
reduce the frequency of the signal from
1,000 to 100 kilocycles. The oscillator of
the superheterodyne will have to be tuned
in such a way as to make up this differ-
ence. In this case the variable condenser
which controls the oscillator must be set
so that this circuit will oscillate at a fre-
quency of 900 kilocycles. This frequency
subtracted from the frequency of the in-
coming signal results in the signal being
passed on to the intermediate amplifier

ANYVAN

V< NS\

WHAT WAVELENGTH MEANS

FiGure 1:

The measurements from the peaks or top of waves give wavelength

which is measured theoretically. Wavelength depends upon frequency or cycles of

change of a radio wave.

A cycle is indicated above by the dotted lines.
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at a frequency of 100 kilocycles.  The
signal is then amplified by the inter-
mediate-frequency  amplifier  functioning
as would any other radio-frequency am-
plifier. _

[f the oscillator circuit is so adjusted
that it is oscillating at a frequency of
1,100 Kkilocyeles the result will be the
same. In other words, the frequency of
100 kilocycles which is passed on to the
intermediate amplifier may result from
having the oscillator tuned at 100 kilo-
cveles higher than the incoming wave or
100 kilocycles lower. [t is for this reason
that it is possible to tune in a given sta-
tion at two points on the oscillator dial
(Station Selector Dial No. 2.) That is,
the same station can be tuned in at two
different dial settings with practically the
same volume. As a matter of fact, it is
often possible to tune in stations on more
than two settings, but the explanation of
this phenomena is not important, and 1s
too complicated for discussion here, Suf-
fice it to say that this condition results
from other harmonics.

The receiver taken for the subject of
this article 1s the Rudiola Superhetero-

POPULAR RADIO

dyne, as shown in Figure 2. The main
points of interest to be considered will
be the care and operation of the receiver.

How to Construct the Superheterodyne

This receiver is entirely self-contained,
with the exception of the loudspeaker.
It requires no outside wires for antenna
and no outside batteries. A loop antenna
is built within the cabinet and compart-
ments are provided at either end of the
receiver for the necessary “A” and “B"
batteries. Arrangements are also made
whereby a separate loop antenna may be
connected to the receiver if desired. By
this method somewhat better results can
be obtained on more distant stations.
This connection 1s accomplished as shown
in Iligure 3. For ordinary use an external
loop 1s not necessary. The use of an
outdoor antenna with this receiver is not
recommended,

Try Out Tubes Before Buying the Set

The tube equipment consists of six
UV-199 Radiotrons which are mounted
as shown in Figure 4. In this connection

FRONT VIEW OF THE RADIOLA SUPERHETERODYNE

Ficure 2: The letters on
selector No. 1. - 4
trol, E—amplification control switch,

jack.

B—station selector No. 2. C—battery regulator.
F—battery cut-off switch,
H and I—battery compartments.

the illustration indicate the following: A—station

D—uvolume con-
G—loudspeaker
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From a photograph made for PopuLAR Rapro

YOUR READY-MADE RECEIVER t21

THE CONNECTION FOR THE SEPARATE LOOP ANTENNA

Ficure 3: This (llustration shows the binding post connections on the back of the

cabinet to hook in the loop that is contained in the back part of the case. Nole that

the binding posts 2 and 3 are connected together. To use an external loop, remove

the metal connecior between these posts and fasten your leads from the loop to
posts 2 and 4.

it will be found advisable to try changing
around the tubes until they are all in
positions that give the best results.
Usually this is done before the receiver
1s purchased. The fourth tube from the
left-hand end is the most important, and
the most critical. In shifting tubes
around it is a good practice to make sure
that each of the six tubes is tried in this
fourth socket.

While every effort is made in the manu-
facture of vacuum tubes to make them
as nearly alike as possible, it will be found
that different tuhes of the same type may
have different characteristics. Tt is this
fact that makes the shifting around of
tubes necessary for best results in any
radio receiver and particularly in the
superheterodyne type.

How to Select and Care for Batteries

Three types of hatteries are used, these
being known in radio parlance as “A.”
“B” and “C” batteries. The “A” bat-
tery consists of six ordinary dry cells con:
nected in series-parallel, as shown in
FFigure 5, so as to provide 414 volts for
the operation of the filaments of the
tubes. The “B” battery consists of two
large-sized 45-volt radio “B” batteries
connected in series so as to provide a
total of 90 volts for the plate supplv. The
“C” batterv is a small 474-volt batterv
made especially for radio work. The pur-
pose of this “C” hattery cannot well be
explained without going into the entire
theory of not onlv this particular type of
receiver, but also the theory of the vacuum
tube. Tt is enough to say that it aids in
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the operation of the recciver by making
the tube function at highest efficiency.

The proper way to conneet the batteries
is shown in detail in Figure 5.

The life of the battery equipment is
something in which the owner of a re-
ceiver is vitally interested inasmuch as re-
placement of worn-out batteries represents
practically the entire cost of upkeep. The
life of the battertes depends, of course,
on the amount of service the receiver is
called on to deliver.  Following is a brief
tabulation of the estimated approximate
life of the “B” batteries when used at
different rates per day.  These figures,
of course, are only approximate, but will
at least give the owner a good idea as to
how long he may expect his hatteries to
last.

The “A” batteries should give some-
where in the neighborhood of 130 hours
service before their replacement hecomes
necessary.  The life of the """ battery
1s greater than that of either the “A” or
“B™ Dbatteries, as there is practically no
current consumption here. A (" battery
should last for a yvear or more,

The best means of keeping a check on
batteries to determine their condition is

CABINET

POPUILAR RADIO

by means of a voltmeter. When a volt-
meter registers less than 35 volts when
connected across the terminals of a 45-
volt “B” Dhattery, it is an indication that
the battery is too far run down for further
efficient service. In the case of the “A”
battery a voltage of 3.5 necessitates re-
placement. The proper working voltage
of new batteries 1s 4.5. Incidentally, the
voltage of the “A” battery should always
be measured with the receiver in opera-
tion, as an “A” battery which 1s almost
run down will show a higher voltage if
it 1s standing idle, and a measurement
taken under this condition would be mis-
leading. The “C’” battery should not be
allowed to drop to less than 4 volts.

If one does not have a voltmeter, the
condition of the batteries may be deter-
mined by the action of the receiver. The
dial marked “Battery Setting” will give
an indication of the condition of the “A”
battery. When the “A” battery is new,
good results will be obtained when this
dial is set somewhere between “Off” and
10.  As the battery runs down, however,
it will be found that a higher setting of
this dial becomes necessary. When a
point 1s reached where it is necessary to

| +
o [ J 3
@ - © +© )
nBu 75‘/ 'Bn
CBATTERY
OXOXCXOKO) INSIDE OF ONOXOXOXO)
MIDOLE CMBETINENT
AS SHOWN IV
£5+© £16.3) 45+©

THE BATTERY HOOK-UP -~

Ficure 5: S
are all marked with tags in this set.

This diagram shows hotw to connect battery rencials.
Check up before using the set with new bat-

The battery lcads

terics to make swure your positive and negative battery terminals attach to posi-
tive () and negative (—) posts in the cabinet.
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From a photograph made for PopuLAR Rabp1o

HOW TO GET AT THE TUBES

Ficure 4:
the cabinet.

The front panel is unlocked by means of a catch at the top, center of
The panel hangs out as shown abowe.

To remove a tube, press it down

and turn it to the left. To replace one, press it into the socket and fwist it to the
right.

turn the pointer almost all the way
around, it is time to replace the “A” bat-
tery.

It is somewhat more difficult to judge
the condition of the “B” battery. The
best plan is to listen to the click in the
loudspeaker as the plug is inserted in
the loudspeaker jack. When the batteries
are fresh the click will be quite notice-
able. As the voltage drops, however, this
click will become less noticeable or may
disappear entirely. Also, the volume of
signals on the loudspeaker will drop off
materially.

How to Control and Tune the
Superheterodyne

Assuming that the loudspeaker plug
has been inserted in the jack provided for
it and that the “Battery Setting” dial is
set ‘in the “Off” position, the button just

to the left of the loudspeaker jack should
be pulled out. This is the switch that
turns on the “A” battery current. The
button to the left of this switch is for
the purpose of controlling the volume,
and when maximum volume is desired
should be pushed in as far as it will go.
Next, the “Battery Setting” dial is turned
very slightly to a position one or two
points beyond “Off.” This will provide
the proper filament voltage for the vacuum
tubes. The “Volume Control” dial is then
turned in a clock-wise direction until a
grating sound is heard. Then it is turned
back just below this point. If no grating
sound is heard the “Battery Setting” dial
should be turned a little farther in a
clock-wise direction and the manipulation
of the “Volume Control” dial repeated.
With these operations comipleted, the re-
ceiver is ready to tune in broadcasting
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stations. This tuning is accomplished by
slowly rotating the knobs under the *‘Sta-
tion Selector” dials. These knobs should
be so manipulated that the gold heads of
the pointers move approximately together.
When a signal is heard *‘Station Selector
No. 1”7 should be adjusted to bring the
signal up to the greatest volume. Then
“Station Selector No. 2" should be re-
adjusted. This will give the proper set-
tings of these two tuning units. The final
adjustment is that of the “Volume Con-
trol.” It should be turned to either the
left or right until a point is found where
the signals come in with maximum vol-
ume but without distortion.

How to Chart this Rcceiver

When a station has been tuned in to
maximum volume, the call letters should
be marked on the paper dials of “Station
Selectors” opposite the gold heads of the
pointers one and two. As explained
previously, it will be found that a given
station may be tuned in at two ditferent
points on the dial “Station Selector No.
2. On the upper wavelengths these
points will be approximately an inch and
a half apart, while on the lower wave-
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From a photograph made for PopPULAR RADIO

POPULAR RADIO

lengths they will be much closer together.
In marking the call letters on the dials
it i1s always advisable to mark the upper
setting of the dial No. 2. Then the next
station tuned in should be marked in the
same way. Once a station has been
charted in this manner, it may always be
tuned in at the same settings of the “Sta-
tion Selector” pointers. The adjustments
of the “Battery Setting” and “Volume
Control™ dials will, of course, not always
be the same, as they will vary with the
condition or voltage of the “A” battery.

In Figure 6 will be found reproductions
of a pair of dials marked in this manner.
These dials comprise a “Chart” made up
during the testing of this receiver. If
the number of stations logged crowds the
call letters, the lower half of the dials
may be used with the long black pointer
as the indicator; or the space between
circles may be utilized.

To chart stations as described in this
article 1s a stimple matter; once the dials
have Dbeen marked any station may be
tuned in at will.  Without trying various
places on the dials any member of the
family, no matter how inexperienced, can
tune the set.

/ Ax stabors are wwnad in record
o calllatiers 2nd nark dial &1 ong of;
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A NOVEL METHOD OF CHARTING STATIONS
Ficure 6: As stations are tuned in for the first time they are charted on the dials

shown abowve.

These are placed on the panel of the set.

Stations charted in this

manner are easily picked up again at dial settings marked on the circular charts.
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THE RECEIVING APPARATUS FOR COLOR PICTURE TRANSMISSION
The unexposed film is just below the hands of Dr. H. E. Ives, the illuminating

engineer, who worked on this development.

The lense to the left is the “light valve”

that controls the light beams thrown on the filin from the lamp house at the
extreme left.

Color Pictures by Radio

How science is making possible the transmission by
wire and radio of a photograph of an object or of a
scene in natural tint within the space of a single hour

By R. W. KING

SHORT time ago announcement

([ X was made of the achievement of
a simple and practical method of trans-
mitting photographs over telephone lines.
The method as developed by the Bell

System engineers is suitable for the
transmission of black and white pic-
tures. The original picture in the form
of a positive transparency i1s inserted
in the transmitter and is reproduced at
the receiving end on another photo-

graphic film as a picture composed of
fine black lines of varying width. The
effect when the picture 1s held at ordi-
nary viewing distance 1s that of an
ordinary photograph with very perfect
rendering of tone. In the course of
the demonstration mnot only ordinary
photographs but autograph signatures,
fingerprints and printed matter of vari-
ous sorts were transmitted.

It is obvious that immediately good

125
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black and white photographs can be sent,
any other kind of picture which can
be recorded as a black and white pic-
ture or as a series of such pictures can
also be sent. Among such pictures, {or
instance, are stereoscopic photographs,
the component pictures to be used in
color hthography, and the three black
and white records which are used in
the various processes of three-color
photography. Actual tests of the sys-
tem for transmitting colored pictures
over great distances show that 1t is as
satisfactory as might be anticipated.

In order to understand all that is in-
volved in transmitting a color photo-
graph over a telephone line, it 1s neces-
sary to outline the processes of making
a color picture by the three-color process.
The three-color process depends for its
possibility on the fact that all colors
may be copied with a high degree of

A. T.& T. Co.

POPULAR RADIO

fidelity by the mixture of three colors
which are called primary colors. These
colors are red, green and blue. Mix-
ing red, green and blue light, as for
instance by means of three projection
lanterns, each one furnished with a
proper colored glass over its lens, en-
ables us to make white light when the
three colors are in a given proportion of
intensity, and all other colors, including
yellow, orange, violet, blue-green, and
so on, when the proportion of the three
primaries are altered.

The process of making a three-color
photograph then consists in all cases of
making three negatives of the original
object each through a color filter, as
it 1s called, which in combination with
the color sensitiveness of the photo-
graphic plate makes a record of the
amount of one of the primary colors
which will be needed to mix with the

THE POSITIVES OF THE THREE KEY-NEGATIVES AS THEY
ARE RECEIVED

These negatives serve in the same way as engraved plates for printing in colors;
each is a key to the primary colors, yellow, red and blue.,
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AT &T Co.
THE EYE AT THE SENDING END THAT PICKS OUT THE COLORS
n the extreme left is the synchronous motor for rotating the film which, with the

fhotoelectric cell s under the dark cover just behind the lamp house.

The large

rase with the dials contains the amplificr for enlarging the output of the photo-
electric cell.

others to reproduce the color of the
original object.  Thus the filter cor-
responding to the red projection lantern
above considered must transmit light
from a photographed object to the
amount which red light is going to be
used in order to copy the color of the
original.  An orange, for instance, will
be recorded partly through the taking
filter for green: since red and green light
are to be mixed to produce the orange
color.

When the three record negatives are
obtained they may be used to make a
color picture in anv one of several dif-
ferent ways. Transparency prints from
the negatives may be placed in three
projection lanterns and projected on a
white screen in red, green and blue
light : the three images being accurately
superposed one on the other. Or three
transparent films may be prepared which
are to be laid one over the other. In
this case the colors to be used are not
red, green and blue but the comple-

mentaries, that is, the colors which mixed
with these make white; they are blue-
green, crimson and yellow. The object
here 1s not to add lights to each other
as was done with the lantern, but suc-
cessively to absorb the primary colors
from the white light. Accordingly the
red record is printed in blue-green, so
that where the red record is black, the
transparency film will obstruct all the
red light coming through; the green rec-
ord is printed in crimson, the blue record
in vellow.

It 1s now ohvious that in order to
send a three-color photograph over the
wires, all that is necessary is to send
three black and white record trans-
parencies made from the original three-
color negatives. One of the accompany-
ing illustrations shows in black and
white the three separate impressions of
a single picture, which if they were
printed in the proper colors and super-
imposed would give a colored reproduc-
tion. In making the positives for trans-
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mission, each one was turned at a differ-
ent angle in order that the structure of
fine lines which is introduced in the
process of transmitting over the tele-
phone wires would appear in each re-
ceived picture at such an angle as to
prevent geometrical patterns when the
three were superposed. Also the dif-
ferences in the photographic density ot
the three records is clearly shown, cor-
responding to differences in color in the
original object. The actual transmission
time of the three positives together was
about 20 minutes, which included the
time for changing and making adjust-
ments of the apparatus between each
picture,

Regarding the applications of tele-
phone” transmission of colored pictures,
there may be an important field in the

POPULAR RADIO

production of three-color transparency
lantern slides of news subjects. Lantern
slides can be made from the transmitted
photographs in a very few minutes and
could be shown to large audiences so
quickly as to offer promise of their
utilization in photo-news service in such
places as moving picture houses, Lan-
tern slides in color would give additional
interest to such a service. For this pur-
pose it is of course necessary to have
available color cameras capable of mak-
ing the original three-color negatives
with such short exposures under practi-
cal lighting conditions as to be able to
cover all kinds of subjects. -Recent de-
velopments in  photographic  speeds,
lenses and apparatus offer promise of the
early availability of such three color
negatives.
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LONDON SCHOOL CHILDREN ENJOY “ASSEMBLIES” BY RADIO

Programs devised for the special benefit of school children are now being broadcast
in London. Here you see Sir Walford Davies directing his choir that sings for

Other features of this new educational program are orchestra

recitals and talks by celebrated persons.
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TWO EXTREMES IN VARIABLE CONDENSERS

The gigantic condenser shown above is used with the LEVIATHAN'S new high-power

radiotelegraph. The air space between the plates is three-quariers of an inch,

whereas the small receiving condenser in the wman’s hand has the usual one thirty-
second of an nch avr space.

WHAT YOU OUGHT TO KNOW ABOUT

CONDENSERS

This article clears up some of the misconceptions about

condensers—and tells what you can expect of con-

densers in your radio receiving circuits, and how to use
variable condensers properly

By SYLVAN HARRIS

SEVERAL misconceptions are cur- properly in tuning, as to what the proper
rent about condensers for use in capacity should be, and as to the small-
radio receiving sets. We have heard ness of the resistance allowable in the
suggestions as to how to use condensers condenser.

129
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DIAGRAM OF AN ORDINARY
TUNING CIRCUIT

FIGURe 1: Shows the usual manner of repre-

senting a simple vacuum tube tuning circuit

where the woltage arises in the windings of
the inductor, L.

“Low-loss”  condensers have been
placed on the market.  Competition
among the manufacturers of these low-
loss condensers is very keen. As a con-
sequence, many statements have been
made concerning the resistances which
are not based on absolute fact.

There are a few physical facts which
we must understand to be able to com-
prehend the problem,

The three-electrode vacuumn tube, for
example, is used in connection with cir-
cuits that include an inductor and a
condenser.  The vacuum tube is es-
sentially a voltage-operated device, so
that the problem hinges around the
voltages set up in the circuit.

Iigure 1 represents a simple tuning
circuit connected to a three-electrode
vacuum tube in the usual manner. L is
the inductor and C is the condenser. It
can easily be shown that the tuning
circuit can be represented in the form
shown in TFigure 2. The point is that
the results are the same whether we
consider the electromotive force as aris-
ing in the windings of the inductor, or
as being applied in series with it. Actu-
ally it arises in the windings, but as the
simple series circuit of Figure 2 is ex-
actly equivalent, we will use this figure
in these considerations.

POPULAR RADIO

Voltages, or differences of potential,
are set up between two points in a cir-
cuit due to the impedance between these
points.  The impedance may be a pure
resistance, a pure capacity, or a pure
inductance, or a combination of these.
Actually there are no such pure quanti-
ties, every ' electrical device containing
all three of these quantitiés to some de-
gree.  For simplicity, however, we will
consider the inductor as a pure in-
ductance and the condenser as a pure
capacity.

The part of the impedance which is
due to either the capacity or the in-
ductance, or both, i1s known as the

reactance. The reactance due to the
inductance alone is X, = 0.00628 fL
and that due to the capacity alone is
159.3
Xe=—"jc"

When a proper balance between the
capacity and inductance in a circuit is
obtained which results in resonance,
these two reactances are equal and op-
posite in effect, and the total reactance
of the circuit is zero.

In these formulas X, and X, are
the inductive and capacitive reactances
respectively, in ohms, f is the frequency
in kilocycles, C is the capacity in micro-
farads and L is the inductance in micro-
henries. These reactances exist in the
circuit even when resonance is obtained,
even though their net effect on the
total circuit is zero.

The voltage drop between any two

—

-7
Z 7-—0
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SIMPLIFIED DIAGRAM OF A
RECEIVING CIRCUIT

FrGure 2: This shows the equivalent tuning

circuit of that in Figure 1. In this circuit the

voltage is applied in series with the other
elements.
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LIAL SETTING .
THE RESISTANCE CHANGES IN CONDENSERS AT
DIFFERENT DIAL SETTINGS
FiGURe 4: Notice that resistance rises sharply at the lower dial settings. These

observations indicate that it is well to design your inductors so that you can tune
with your condensers at higher dial settings (those above 30).

points in such a circuit is the product
of the current in the circuit and the re-
sistance or reactance between the two
points. Thus the voltage drop across a
pure resistance is V = RI and the drop
across a pure inductance or capacity

15931
fC

To obtain a large voltage across the
inductance or capacity in Figure 1, it is
evident that the reactance for a given
current and frequency must be high.
In other words, a large inductance and
small capacity should be used. This is
the conclusion that has been arrived at
by someone a long time ago, and every-
one has been following it as sheep fol-
low their leader. The author does not
mean that this conclusion is incorrect;
he means that it is not one half the
story.

The story becomes somewhat different
when we consider the resistances in the
circuit. The presence of resistance rep-
resents a loss of power as given by the
formula

V¢ = Xl =~ » V= XLI = 0.00628 {L.I

P = RI2
in which P is the power loss in watts,
R the resistance in ohms, and I the cur-
rent in amperes. It is to be noticed that

the loss of power increases in proportion
to the square of the current; that 1s, for
a given resistance the power loss 1s quad-
rupled if the current is doubled. This
loss of power results in broadness of tun-
ing as well as inefficient operation of the
receiving set and lowering of its receiv-
ing range. It is this loss that we are
trying to overcome in our low-loss con-
densers and coils. We will now consider
what effects are present in condensers
and coils and other parts of the tuning
circuits that give rise to these losses.
Until lately there have been no satis-
factory methods known by which to
measure the resistances of small air con-
densers.  Various bridge methods of
measurement have been used from time
to time, but these are satisfactory only
at lower frequencies than are used in
radio reception; generally in the aud-
ible frequency range. When high fre-
quencies are used there are losses of
power in the bridge which vitiate the
results of the measurement.
Substitution methods of measurement
have been used, which require the as-
sumption of zero resistance in a con-
denser specially constructed and used as
a standard of comparison. Common
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sense tells us that zero resistance
in any picce of electrical apparatus is
impossible, so that this method of meas-
urement must be regarded as very in-
accurate.

Lxperimenters have attempted to com-
pute the resistance of condensers by
making the measurements at 1,000 cveles
on a bridge and then calculating the
proViable resistance at radio frequencies.
The method used is outlined as follows,
together with the objections to the
method.  Condenser resistances  have
been measured at low frequencies by the
bridge methods and plotted as shown
m Figure 3. °

This is the curve for a glass con-

denser of capacity 0.002 microfarad.
It will be noticed that this curve is
straight throughout its  whole  length

except for a very slight curvature at
the lower end.  Morcover, it will be
noticed that it covers the range from
1.000 meters to 4,000 meters, or from
300 kilocyeles to 75 kilocveles.  These
are frequencies which are not used in
ordinary radio work (except in the case
of long-wave transatlantic stations).

In this method of measurement, as the
curve is practically a straight line, it
was assumed to be straight all the way
as the broken line shows. Experimenters
therefore have assumed that the re-
sistance of a condenser decreases in the
same proportion as the wavelength is
decreased. A Dridge measurement which
gives 125 ohms as the resistance of the
condenser at 1,000 cycles (300,000
meters) would then have a resistance
of 0.125 ohm at 1,000,000 cvcles (300
meters), according to their method of
reasoning. That is,

,000 . 300

mx 125 =0.125 or g5
The calculation is given for both wave
length and frequency.

That this method cannot be correct,
or give even nearly correct values of the
resistance is indicated by the slight curva-
ture at the foot of the curve in Figure 3.
"A curvature so slight as amounting to

x125=0.125

POPULAR RADIO

only 0.01 ohm for a range of 1,000
cvcles would not be noticeable on the
curve, but its effect would be multi-
plied 1,000 times if the same curvature
were maintained over a range of 1,000-
000 cycles.  The result would then be
in error by 1 ohm and the actual re-
sistance. would be 11 times the com-
puted value. This is an cxaggerated
example, used to illustrate the case, but
it can be shown that even if the curva-
ture 1s very much less than this the
error i the result will be several hun-
dred percent from the true value.

The trouble lies in the assumption
that the curve is a straight line. This
15 equivalent to sayving that the power-
factor (known also as the phase-differ-
ence) of the condenser is constant, The
power-factor is given in degrees by

Y =036fRC

in which f is in kilocvcles, R in ohms,
and C in microfarads. We can see from
the formula that the power-factor can-
not be constant.  As f varies, the value
of R also varies, due to skin effect, so
that the power-factor must varv. If it
did not vary the resistance would be
inversely proportional to the frequency,
and we would write

R proportional to 1/f
But on account of the skin effect the
correct relation is

R proportional to 1/fm

This is the effect that has been neg-
lected in the method described above.
As a result of all this a new method*
has been devised which eliminates the
inaccuracies of the above methods, and
permits the measurements to he made
under the same conditions which prevail
in radio circuits. The measurements were
on a great many condensers, including all
types and all makes. The method was
carefully checked hy measurements made
on known resistances. The resistances
ranged from about 0.5 to 2.5 ohms, the
low-loss types showing slightly lower

" *The measurements were made by Mr. Charles N.
Weyl and the author in the laboratories of the Moore
School of Engineering, University of Pennsylvania.
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RESISTANCE CURVE OF A CONDENSER OPERATING ON THE
HIGHER WAVELENGTHS
VFiGure 3¢ It has been assumed that resistance in condensers varies directly with
the wavelength. Calculations of resistance made on this assumption are crroneous
at low wavelenaihs where the resistance decreases at a slower rate as indicated by
the slight curvature of the graph.
resistances than the old types. We will cuit will be reduced only 0.5 ohm out

not at the present writing go into the
resistances of the particular makes.
What the author wishes to do is to give
his reader an unexaggerated idea of the
importance of the condenser resistance.

Now, consider the subject of coils,
for these are always used with con-
densers in tuning circuits.

It is well known that coil resistances
run very high, especially at radio fre-
(uencies, which we are considering.
One manufacturer of a concentrated in-
ductance of 100 turns advertises the re-
sistance- of his coil to be 80 ohms at
500 meters. Another manufacturer ad-
vertises the resistance of his loop an-
tenna to be about 30 ohms at, 200 meters.
In fact, as far as the writer knows, no
inductances have as yet been designed
having resistances which even approach
the low values of condenser resistances.

Let us consider, for example, a con-
denser which has a resistance of 1 ohm
used with the loop mentioned above

/ which has a resistance of 30 ohms.

Suppose we replace this condenser

. with one which has a resistance of 0.5

ohm. The total resistance of the cir-

of 30.5 ohms, or less than 2 percent.
The great worry about condenser re-
sistance is therefore ncedless, and a great
deal of undeserved pressure has Dbeen
brought to bear upon the manufacturers
of condensers by those who would bet-
ter have devoted their time and energy
to designing low-loss inductors.

There is another very important point
that should be brought out here. By
the new method it was possible to
plot the variation of resistance of a con-
denser with the dial setting. The gen-
eral shape of this curve is shown in
Figure 4. Its shape might be suspected
from the inverse relationship between
the resistance and cross-section of a con-
ductor.

In Figure 4, the important point to
consider is where the curve begins to
bend. Experiments have proved that the
resistance remains practically constant
from 100 on the dial to about 30, at
which point it turns up sharply. At
10 on the dial or less the resistance may
go up as high as 15 or 18 ohms. This
particular condenser had a capacity of
0005 mf.
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Interpreting this in connection with
receiving circuits, it is not’ well to use
the condenser at the low dial settings.
The inductance used with the condenser
should be so designed that the wave
range can be covered without having to
go lower than about 30, or best 25 on
the dial. This should relieve the situa-
tion somewhat with regard to the min-
imum capacities of condensers. I{ we
should not use the lower end of the dial,
who cares, then, what the minimum
capacity is? The Dbest practice, in con-
sideration of these facts, is to select a
condenser that has a large capacity ratio
between 100 and 30 on the dial, and
to design the inductance to give the wave
range desired. This will mean using a
larger condenser and small inductance
which is often advantageous, since a
small coil can be constructed to have
lower resistance than a large one,

It is well to point out here, also, that
the effect of soldered joints in various
parts of the circuit, including those be-
tween the plates and elsewhere in con-
densers, is likewise negligible,  More
importance should be attached to the
design of low-resistance coils. There
are many forms on the market, but they
are all more or less alike. There are

RADIO

some things in connection with coils
that have not genéraly been considered,
and it is probable ‘that a broader way of
looking at the problem may result in
considerable improvement in design.
The writer has built an inductance coil
of a special form which permitted re-
ception on a loudspeaker at a distance
of 15 miles from the local broadcasting
station using a simple one-tube circuit
and an old-style condenser.

We are now ready to understand bet-
ter what the relation of condenser to
inductance in a tuning circuit should be,

To obtain high grid voltages the capac- -.

ity should be small and the inductance
great. But large inductance goes with
greater coil resistance. This means that
our grid voltage will not be as high as
we expected it to be. A compromise
must be effected so that . fairly high grid
voltages can be obtained by having the
reactances high, withotit'sacriﬁcing too
much by the increased resistance, The
usual 0.00025 or 0.0005 may be used
satisfactorily for ordinary work, but in
view of all the preceding arguments the
author has lately been more inclined
toward the 0.001 size, using a small 3 or
4-plate condenser shunted around it for
accurate tuning.

From a photograph made tor PoPuLar RaAp1o
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SYLVAN HARRIS IN HIS TESTING LABORATORY

Of such practical value to radio amateurs and novices does PoruLar Rabpio consider
his cxperimental work that this magasme has arranged for a series of articles—of
which this is the first—from him. :
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From a photograph made for PopuLAR RADIO

NO VACUUM TUBES ARE NEEDED FOR THIS LOUDSPEAKER
My, House, the author, is shown above adjusting his new reproducer, described in

this article, to a crystal receiver.

The moving element that e employs is attached to

an ordinary phonograph.

A Loudspeaker for a Crystal Set

How a rotating electrode block is employed by the
author to set an ordinary phonograph diaphragm into
vibration to reproduce received signals

By WARREN D. HOUSE

VERYONE who has not yet reached

the tube-set stage and 1s still using
a crystal radio set—(and expects to for
some time to come)—Ilooks enviously at
those who have a loudspeaker. Ior a
loudspeaker, of course, will not operate
with anything but a tube set.

But the new invention described here
makes it possible for the crystal-set
owner to have a loud-speaking device
that gives satisfactory results.

When radio  broadcasting  became
popular I joined the army of radio
enthusiasts and built a crystal set of the
old two-slide type using the usual head-
phones with it. I was spurred to look
for a loudspeaker for my set when my
family objected to my mouopoly of the
headphones; in my ignorance of radio
I had supposed that loudspeakers could
be used with crystal as well as with
tube sets.

L
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I was not convinced, however, by
radio-wise people about the impossibility
of getting loud-speaking with a crystal
set. 5o I proposed to maka one.

As 1 had invented a loudspeaker for
telephonic  reproduction, I naturally
thought that it might be used as a
loudspeaker for radio reception; con-
sequently. I proceeded to construct an
apparatus along the lines of my original
telephone loudspeaker.  For that device
I made a block of conductive vibratory
material upon which a metal electrode
traveled in a circle.  The received tele-
phone currents that passed through the
block and electrode caused variations in
friction between the block and electrode
that made them vibrate and thus repro-
duce the origmal sounds so loudly that
without a horn they could be heard
throughout a large room.

In my experiments with my  crvstal
set I emploved a similar reproducing
block and metal electrode.  \With  this
apparatus connected to a telephone cir-
cuit, I obtained very loud reproduction,
but in my first trials T could not get a
sound  with it when T connected 1t to
my radio crystal set, although the head-
phones  reproduced,

Fimally 1 received  very {aint, hut
clear reproduction of locally  broadcast
programs on my crystal set. The repro-
duced sounds were not loud enough;
they were barely audible in a quiet room.
They needed to be amplified.

I obtaimed amplification with an old
phonograph. It was the tvpe that has
a sound box carried by an outside metal
horn, which was pivoted to a Dbracket
fastened to the rear side of the phono-
graph box. It occurred to me that 1
could amplify the faint volume that I
was getting by fastening the metal elec-
trode of the loudspeaking device to the
needle-holder of the sound hox of the
old phonograph.  When T did this I
materially increased the volume of the
reproduced sounds. To further amplify
the sounds, I made a metal horn and
fitted to 1t the sound box. I could then

hear the stations loudly and clearly
throughout the room.

Having obtained satisfactory loud-
speaking, I devised a means for obtain-
ing a continuous rubbing movement be-
tween the metal electrode and the repro-
ducing block.  Formerly I had held the
block stationary and moved the elec-
trode, as 1 did with my old wire-tele-
phone loudspeaker. It now occurred to
me to use the phonograph motor to re-
volve the reproducing block after the
manner of a phonograph record, and
to have the electrode travel on it like
a phonograph needle. The electrode was
held stationary and attached as it was
to the sound box.

The turntable spindle which supports
the record table of the phonograph re-
volved too fast for my purpose. 1 re-
moved the turntable and substituted a
shaft i the phonograph motor for one
of the slow speed shafts, and mounted
the block on this shaft. I made a circu-
lar groove in the top of the block in
which to guide the electrode needle.
Then 1 pivoted the metal horn, which
arrted  the sound box, to the bracket
in the same manner as the original horn
was mounted.

By comnecting the reproducer Dblock
and electrode needle to the output of
my crystal set, T could get satisfactory
reproduction.  There was no distortion,
and the loudness was proportionate to
the strength of reception by the crystal
set. At that time I was using my elec-
tric light wiring for my antenna.

I have made several sets like the one
just described, using an outside horn
which carried the sound box. 1 made
others along the lines of the modern
phonograph, having the tone arm and
enclosed horn. Each was arranged to
play records or reproduce broadcast pro-
grams, and each contained a crystal set.

For those who already have phono-
graphs and crystal sets I devised an
attachment which can be used with most
any of the standard makes of phono-
graphs,
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In carrying out this idea, | provided
a small stand to set on top of the phono-
graph in place of the record turntable.
On this stand | mounted the reproducer
block, which is revolved slowly by a
clutch which slips onto the upper end
of the turntable spindle of the phono-
graph motor. [ made a special ncedle
to fit in the needle-holder in place of
the usual phonograph needle. With this
little attachment anyvone who has a
phonograph and a crystal set can have
a loudspeaker without batteries or tubes
—and without expensive upkeep and hat-
tery charging.

I have also obtained good results with
my apparatus connected to a single-
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tube, dry-battery set as well as with a
set of several tubes and a high “B’ bat-
tery voltage, using a step-down trans-
former in the output circuit of the last
tube. By properly tuning the set and
connecting the transformer to the “B”
battery, you obtain relatively low volt-
age for the reproducer block.

Many radio fans, like myself, are well
satisfied with local broadcasting. By
using a crystal set on local broadcasting
in connection with this loudspeaker, the
programs are faithfully reproduced with-
out distortion or harsh sounds—and
without the inconvenience and expense
of batteries and tubes and costly equip-
ment.

Kadel & Herbert
THE PROPER POSITION OF THE HANDS IN TUNING

Note that the operator in the picture does not bear down upon his dials.
is light which mceans delicate tuning.

Ilis grasp

Tips on Tuning

1. Never allow your regencrative receiver to whistle while you are tuning.

If you

do you will interfere with your neighbor’s reception.

2. Turn your tuning dials slowly when trying to pick up distant stations.

1f vou

rotate them too fast, you may pass directly over the signals without hearing

them.

[N

dials delicately.

4, Try to find out what the action is that takes place when you tumne.

. Don’t grab the dials in a vise-like grip. Use your finger tips to manipulate the

Then, when

you find out what each dial does, you will be able to tune more quickly and
pick up signals more clearly and more loudly.

S. However, never tune in a signal with too great strength for the loudspeaker.

Tune it in so that it sounds the best.

6. Make a log of the stations you hcar and want to pick up again.

Just jot down

the settings of the dials for ready reference.
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P{ When You Rig Up Your Antenna

!
|
!
|

DON"T BUILD A WEAK-LEGGED ANTENNA
Although guyed in several divections this antenna wmight fall in a heavy storm.
Note the bent condition of one of the supports. Not only may the owner of this
rig be deprived of his program but his collapsing pole ‘may destroy property.

§ S o . ; s -
Courtesy of New Jersey Accident Prevention Cominittee Courtesy of New Jersey Accident Prevention Committce

DON'T STRING UP YOUR ANTENNA DON'T RIG ANTENNAS ON ELECTRIC
WHERE IT MAY TOUCH LIGHT POLES
OTHER WIRES The short arrow points out an antenna
You involve risk when you place an supporting-pipe that passes close to
antenna in a maze of wires like the one power lines. The long arrow indicates
shown above. an antenna pulley attached to a cable.
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Foto Topics

Will Our Cities Be Lighted By Radio?

With radio-frequency currents generated in the tubes on
picture, Mr. John M. High, Jr., of Riverdale, N. V.,
miniature city without the wuse of wires.
coils of different wavelengths. By

the panel shown in this
lights the electric bulbs of his
Near each house are small mductance

1 7 altering the frequencies of the radio waves
with the wvariable condenser that M. High is operating, he is able to dim or put

out lights connected with the coils.  Some scientists believe that similar experiments
foreshadow the day when citics will be lighted by radio from distant P
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Simple How-to-Build Articles for Beginners
No. 6

How to build a single-stage audio-frequency amplifier
for use with dry batteries

By LAURENCE M. COCKADAY

CosT oF Parts: Not more than $11.00

Here ARe THE ITEMs You WiLL NEED—

A—Amertran type AF6 audio-irequency
amplifying transformer;

B—Fleron porcelain socket;

C—CRL flament rheostat, 30 ohms;

D—composition panel, 7 bw S inches;

E—baseboard, 634 by 5 inches;

Seven hmdmg posts.

HE sixth piece of receiving ap-
paratus to be described in this series
is a simple audio-frequency amplifier
that can be used with any single-tube

receiver as a means of getting louder sig-

nals on the headphones whereby greater
distances may be covered. This amplifier
works on dry cells and uses either a
C-299 tube or a UV-199 tube.

The amplifier, built and carefully
tested out in PopuLar Rapio laboratory,
gives satisfactory results. The construc-
tion of such an accessory is simple.
There is only one control to operate—
the rheostat.

Take this magazine to a dealer and

- ask him to give you the list of parts that

are included at the head of this article.
Then take the parts home and set up the
panel as shown in the diagram and the
two pictures and mount the instruments
according to the accompanying illustra-
tions.

Next, wire up the instruments as indi-
cated in the picture diagram. You can’t
make a mistake; all the connections are
clearly indicated and the instruments are
marked as they appear in the diagram
and in the list of parts.

When you have finished wiring up, all
you have to do is to connect the ampli-
fier to the single-tube receiver or the

THE “PICTURE DIAGRAM” OF
THE HOOK-UP

In this drawing the instruments are shown and

the connecting wires are indicated IN THE

Exact Manxer THAT Tuey SsHourp Go 1IN

THE SeT. The upper rectanyle represents the

back of the panel and the lower rectangle is
the baseboard.
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THE REAR VIEW OF THE AMPLIFIER

Study this view in connection with the picture

diagram of the hook-up on page 141. The

location and connecting points of each wire

cppear clearly and you can determine just /.ow

io bend the wires to get the shortest connec-
tion with the proper clearance.

crystal set you are using now and your
batteries; and you are ready to listen in
to much stronger signals.

Set the amplifier on the right-hand side
of your receiving set and connect the two
posts on the amplifier, Nos. 1 and 2, in
place of the telephones in the recciving
set. Then connect the telephones to the
amplifier to binding posts Nos. 7 and 8.

Next connect the batteries. Connect
the “A” battery, which is composed of
three ordinary dry batteries connected in
series, across the two posts Nos. 5 and 6
with the positive terminal connected to
post No. 5. The “B” battery of either
45 or 90 volts should be connected across

the posts Nos. 3 and 4 with the positive
terminal connected to post No. 3. All
you have to do after that is to insert the
tube and turn up the rheostat C and tune
in on the tuner.

I'f another stage is desired for loud-
speaker reproduction it can be built as
described and set alongside the first one
and connected up in the same manner.

The use of the smaller tubes makes
the amplifier applicable to a set located ir
a place where storage batteries cannot be
used, such as on a farm or wherever
there are no charging facilities. All that
is  necessary is to have a set of extra
“A” Dattery dry-cells on hand, in case
the batteries in use should die down un-
expectedly,  (Caution: never use this

amplifier, with the tubes specified, on a
six-volt storage “A” battery! The tubes
will be damaged if you do.)

&
-

PANEL ARRANGEMENT OF THE
AMPLIFIER

1The headphene binding posts are on the right.

The “A” and “R” battery connections are shown

al the left, marked Plainly with positive and

egalive swgns. The two upper binding posts

at the left are used to hook the amplifier to
your receiving set.
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“Almost ready to rend the oscillograph piece
from piece”

Broadcasting Made Plain

“There is a great deal more to radio broadcasting than merely carrying a
sound up to the top of a tall building and pushing it off”” explains Don

Herold.

NTIL you have actually taken a

couple of the world’s largest broad-
casting stations apart and put them back
together again, as I have, you too are
apt to have the impression that there is
something mysterious and difficult about
the process of radio transmission on a
large scale.

“This is what really happens—"

Broadcasting used to Daftle me, so |
decided to go to the hottom of it.

I bought myseli a large screwdriver.

I told the clerk at the hardware store
that T would like a screwdriver suitable
for dismantling and reassembling a
broadcasting station from stem to stern,
and he said: “l might give vou more

143
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exactly what you want if you would tell
me exactly which broadcasting station
you are gomg to tear up. We have a
great many kinds of screwdrivers.”

“Well, T haven't decided on the sta-
tion. \What kind of screwdrivers have
your”

“Why not analyze two of them while
you are at 1t?” he suggested. “You
know that WJY and WJZ are hoth
operated in the same huilding and both
run by the Radio Corporation of Ameri-
ca. Perhaps you might get a better idea
of broadcasting if you would just tear
down and put together two stations at
once.  You would get cvery impression
twice instead of once, and you might find
you needed some of them twice.” Just
what hidden significance this remark had,
I did not bother to learn.

“A good idea!” I exclaimed. “Have
you some of that kind of screwdrivers?”

If you heard some scratching on WY
and W]Z the other afternoon and eve-
ning, that was [—taking those two sta-
tions apart, screw by screw, and laving
hare for my own satisfaction every pos-
sible secret of Droadcasting. 1 even
took down the antenna that vou may
have seen on top of Aeolian [all.

I took microphones apart and put them
back together again after T had analyzed
them. I took the amplifier pancls in the
control room apart and put them back
together again.. I unwound a couple of
motors and memorized them. 1 dropped
a $400 transmitting tube on the cement
floor and put it more or less together
again in the wastchasket without being
discovered.

As 1 went about my work T got the
idea of writing this article so that broad-
casting would become as simple for thou-
sands of radio fans as it was fast he-
coming for me.

Let me now go back to the beginning.

I thought I would go up to the broad-
casting station and begin the evening in
the guise of an ordinary citizen. I gave
the name of Mr. Renfrew. The colored

POPULAR

RADIO

attendant i a white coat said: ““Are

you Dbroadcasting this evening 7"
“Well—" I started, thinking how

much miore than mere broadcasting I
was going to do. [ was going to
inter pret broadcasting.

The attendant looked at a typewritten
schedule, and said: “Oh, yes, I see. Just
have a chair.” He had found me or
somebody like me on the evening’s pro-
gram.

While T was waiting to get at my real
work, I made a number of observations
and asked a great many questions. I
thought a little information in this article
might help it.

It was exactly like waiting to have a
tooth pulled.  There were several pa-
tients around the room, and once in
awhile one of them went into the operat-
ing room to have himself broadcast.
To most of them this was as much an
adventure with the unknown as breathing
dentists” gas, and they all had something
of the manner of a man who is about
to face his Maker. Going into an almost
empty parlor to sing or talk to nearly a
million people is a little bit uncanny
and gaseous.

I slipped into the studio with a male
quartette from a business college.

The .broadcasters see mnone of the
works and paraphernalia of broadcasting
as I afterwards did. T imagined that the
performers would have to be strapped
mto clectric chairs in a room full of
wires and switches and dynamos and
guys in overalls. But broadcasting is
altogether parlor. There is only one
mstrument in the “studio,” and that is
the microphone, and it is just a round
mahogany affair with scroll work and
silk in the front of it, much like that
of the front of a phonograph. A double
wire runs from this out to—the world.
And. oh, yes, the announcer has a couple
of kitchen colanders which are his pri-
vate microphones. And there is a red
light to warn the broadcaster that he has
only two minutes more.
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From a photograph made for loruLsr Rapio

“Getting at the gist of the microphone”

This red light means what it says, too,
I learned. Some of the highbrow broad-
casters resent it, but most of them re-
alize that a schedule is a schedule. The
operators told me of one obstinate lec-
turer who would not stop after they had
flashed him, and even given him a few
minutes overtime. They then pulled the
plug on him and let him broadcast into
the wastebasket in the control room.
They opened the control room door to
show him he was not getting into the
air, but he continued his speech for fif-
teen minutes, just out of obstinacy.

Anyway, they take their own medicine
at a broadcasting station. I imagined

MADE PLAIN
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that it was one place in the world where
it would be possible to get away from
radio, but there are receiving sets all
over the place. There is one in each of
the reception rooms, and there is one
for each group of control instruments
in the control room. (W]JY and W]JZ
have separate studios and separate plants.
side by side. throughout. In fact. these
two stations are really four stations, be-
cause each has a “spare’” set of instru-
ments all the way through. They even
carry a few spare broadcasters for use
in case some of the “artists’ do not show
up on time.) And there are receiving
sets in the manager’s office—in fact, re-
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cetving sets wherever you turn. I De-
licve these people are really interested in
radio.

At any rate, they take great pains to
get the ultimate consumer’s point of view
on their product. They Dbroadcast and
receive right in the same building. (I
will clear up all mechanical details a
little ater and explain fully why they do
not broadcast on their receiving sets and
receive on their broadcasting sets. [
discovered the card index file with which
they keep their broadcasting and receiv-
ing all straight. I took this card index
fhle all apart with my screwdriver, so [
understand 1t fully.)

Radio, T found, has produced a new
kind of nut—the person with the broad-
casting instinct. ~ Just as nine persons
out of ten think they can act, ten per-
sons out of ten now think they can
radio broadcast, and much of the work
of the staff of a big station is in sorting
out the real program material from the
chaff. One of the announcers told me
that more than half the people who want
to broadcast are turned away from W]JY

and Z. A long period is given every
afternoon to ‘“auditions” to ambitious
talent. Music students back from Eu-

rope, mothers with children, people with
pet canaries, whistling bullinches and
dance orchestras by the dozen, as well as
propagandists of every ilk and creed,
come up and want to tell the world.

Some very excellent singers have
voices that will not broadcast well. If
the audition manager has his doubts, he
will try various tests. He may even go
so far as to “broadcast” the voice back
to the audition room only—which is like
trying out a show in Atlantic City.

A bass drum can not yet be broadcast.
In some ways, radio is, you see, still in
its infancy.

Low wvoices as a rule go out better
than big ones. I was surprised at the
calm of the announcers. They simply
talk casually into their microphones in
an easy tone of voice.

As T listened to them talk softly into

POPULAR RADIO

their kitchen colanders, and thought of
hundreds of thousands of people listen-
ing to them, I made an epigram: “There
is nothing like being prepared for what
vou are going to do.” 1 was glad that
[ had brought my screwdriver.

A negro quartette came in and sang
half a song before they discovered they
were not plugged in. Then they com-
menced again . . . “I'm going to put on
my shoes and roam all over God’s
heaven.”

Studios have to have walls deadened
with ashestos padding, felt, air spaces
and drapery, to prevent reverberation.
Noises must not hit the microphone
twice. The difference between oil paint
and porous, water-color paint on the
walls may mar or make a good broad-
casting room. Marble halls do not make
good broadcasting studios. When a
brass band broadcasts at the studio, the
microphone is put in the other room and
a towel is thrown over its face.

Before you broadcast, be sure that
your personal record is clear. A man
was once arrested at WJZ for wife
desertion—while telling a bedtime story.
The wife and a policeman came up while
he was still on the air. Be careful who
you are before you broadcast.

The more people who are listening to
a broadcasting program, the shorter the
distance traveled by the waves. If lots
of receiving antennas are tuned in, they
suck up the program before it travels
its normal distance. (I simply drank up
facts like this.) The normal audience of
WIJY and Z is somewhere around a mil-
lion, but when there is a big prize fight
or when the President speaks or when
there is some other event of national
cultural significance, the audience be-
comes three or four million. The range
of the stations is thus sucked down con-
siderably.  Forty-second Street is the
best place to live!

But T know you want to know just
how broadcasting is accomplished. Now
we come to the mechanical explanation.

There is a great deal more to radio
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“Just before I started to take the transmitting appa-
ratus apart”’

broadcasting than merely carrying sound
up to the top of a tall building and
pushing it off. If only this were done,
the route of the sounds so pushed would
be largely vertical (since sound is eventu-
ally heavier than the air and, like apples,
subject to the laws of gravity) and the
broadcasting area would therefore be
pitifully limited. People would have to
live practically in the same Dlock to
tune in effectively.

The chief difficulty in broadcasting,
then, is to get the sounds to travel in
a more or less horizontal direction for

a great distance. Experts say that rad.o
travels in all directions, but I have my
own theory of this. My theory is that
it travels horizontally and evaporates
upwards to a certain extent as it travels,
and is subject to the laws of gravity
(downwards) as it travels, and there-
fore gives the impression of going in all
directions.

In the absence of wires, something
must be supplied for these sounds to
travel upon. (Wires are impractical be-
cause of their expense, and because of
the possibility of their getting crossed or
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blown down, and because small boys
shoot the glass insulators off the poles.
Wires are all right for telephones, but
not for radio.)

It is simple enough to understand the
invention or discovery of radio. The
pioneers realized that they had nothing
but air through which to transmit sounds
and they reasoned simply that they would
have to du something to the air to get
it to carry the sounds. Well, about the
only thing that vou can do to air (or
ether) is to shake it vigorously, or splash
it so that waves emanate. Thus the
idea of the radio wave was arrived at
in less than five minutes.  There was
and 1> no other way to get radio.

Broadcasting then is largely a process
of splashing or waving air and of putting
sounds on the waves. One of the dith-
culties of broadcasting is that ordinary
sounds have to have special treatment
before they  will stick on the waves
splashed out from the broadeasting build-
ng. '

You see most of us are troubled with
audio frequency. This applies also to
musical nstruments, :

Audio frequency is something under,
well, say, just guessing it off, 10,000 vi-
brations a second.  Your voice may vi-
brate that fast and your ear, being nor-
mal, may hear that fast. United States
Senators may vibrate down as low as
five times a month.

[f. on the other hand, vou have ever
watched the antenna on your radio re-
cetving set vou will have noticed that
it is vibrating (when W]JY . is coming
in) about 660.000 times a second.

How is 1t possible to get ordinary
audio-frequency sounds to shimmy fast
enough to keep up with radio frequency ?

When I have explained that you will
have the secret of broadcasting.

There are three departments of a
broadcasting station: 1, the studio con-
taining the entertainer and the micro-
phone; 2, the control rocom; 3, the trans-
mitting room with antenna attached.

Starting in the studio with my screw-

driver 1 took a microphone apart and
discovered there was nothing to it.

It is nothing more or less than a sort
of telephone which gets the thing started.
1 took it all apart but found nothing in
it with which 1 was not perfectly fa-
miltiar.  There were a few slices of
Buick  magneto, some miscellaneous
screws and widgets, and a lot of springs,
some dirt, and one thing and another of
no consequence.

Having fathomed the microphone, 1
went into the control room. The boys
told me they had never seen the place
so upset. I opened up all the switches
and started the electric fan and took the
lids off of everything in sight and emp-
tied the wastebasket. I unbuttoned
most of the secrets of the control room
in less than fifteen minutes. I found
there is not much to it, aside from con-
trol.

1{f a tenor sings too loud, the control
operators note it nnmedlate,ly on the
oscillograph and they-hear it,'even more
nnmedmlely on one of the receiving sets
in the room, and they squeeze,the control
a fractiom of an inch, and can thus do
wonders with a tenor who is only so so.
If he is weak, they give the apparatus a
little more "gas, and raise : hgs voice to
normal. Incidentally, I- took the oscillo-
graphs (one for each station) apart but
they were not very interesting, so I be-
lieve 1 put them back together again.

Thus far we have been dealing with
andio frequency, as you have perhaps
sensed., : :

On the roof . everything changes.

The operators up there talk in radio
frequency, and it took me perhaps five

minutes to adjust my ears to their
strange lingo. The tempo up there was
much faster in ewery way. I found

myself using my -screwdriver in radio
frequency. as 1 took all of the trans-
mitting apparatus apart and spread it
out on the roof. It was a clear, star-
light night.

What struck me as I delved into the
transmitting apparatus was its utter sim-
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plicity, and the necessity for saying al-
most nothing about it other than it was a
transmitting apparatus such as one finds
in a broadcasting station. There were
the dynamos for waving the air, and
there were big $400 tubes for changing
sounds from audio frequency to radio
frequency. These were about the size
of ice cream freezers, and, oddly, therr
action is quite analogous to that of
ice cream freezers. It is a perfect pic-
ture of the tubes themselves and a per-
fect explanation of how they do their
work.

In short, the broadcasting station does
exactly what your receiving set does,
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except that it does it backwards. I
imagine that the first broadcasting sta-
tion was patterned closely on a receiving
set.

The only thing 1 have neglected to
mention is the water cooler in the front
hall. I did not take this apart, nor did
I take apart the telephone switchboard,
as I thought T might only complicate, for
others as well as myself, a matter which
is otherwise sumple.

During the course of a year, W]JY
and 7 receive and take care of more
than 10,000 temperamental Dbroadcasting
artists.

This explains static.

Pacific & Atlantic

A NEW RADIO TRANSMITTING DEVICE THAT MAKES VOWEL SOUNDS

Instead of using the Continental code for the transmission of intelligence, Prof.
William Eccles of London (shown above operating his new apparatus) proposes to
transmit vowel sounds that can be heard in the usual manner m headphones at the
receiving end. As vowel sounds are casily recognized by the ear, Prof. Eccles

believes great speed can be attained in sending messages.

The feasibility of the

idea is attested to by the Hawailan language in which vowel sounds predominate.
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Pacific & Atlantlc

“Jhe MEN WHO

3rd Installment

THE FIRST TO PROPOSE ELECTRIC POWER
TRANSMISSION BY WIRELESS
WHILE most popularly known for his al-
ternaling current motor and high-frequency
oscillator, N1korLa TEsLA is more directly asso-
ciated with the work preceding radio experi-
ments on account of his wireless power
transimmission schees.  Realiging that it re-
quires tremendous pressure to force an electric
wave through the atmosphere at sea level and
considerably less in the rarified air above the
earth, Tesla tn 1892 proposed to erect towers
on mountain tops between which electric en-

ergy might be transmitted through the air.

5.4

THE INVENTOR OF THE SENSITIVE CONEREK

By employing some of the same principles
employed by David Hughes, a Frenchman,
Epouarp Branvy, in 1890 devised a sensitiv
detector of radio waves. This instrionent was
called a “coherer” because the metallic par-
ticles used i it colered or clung together under
the influence of electromagnetic oscillations.
This contact of the fine specks of metal allowed
the passage of an electric current through them,
whereby a signal could be recorded. Branly’s
device provided one of the first highly sensi-
tive instrunients for detecting electromagnetic
waves and was somewhat like the device later
employed by Marconi in his first radiotele-
grapl reception teslts

THE FIRST MAN TO SPAN THE
ATLANTIC BY RADIO

Wit the heritage of numerous investiga-
ors and his own ingenuity and persistence,
GuGLIELMO Marcont, i 190! succeeded in
transmtting the letter “S” in Morse code by
radio from Poldhu, England, to St. John's,
Newfoundland. He used an elevated wire for
an antenna, a ground connection and a large
induction coil to produce electric oscillations
that were detected with a coherer. Previous
to this Marconi had transmitted over a dis-
tance of 34 wniles at sea. As a pupil of Pro-
fessor  Augucto Righi at Bologna, Italy,
Marconi became interested in the experiments

of Hertz, the first man to create and detect
electric wawves.

150
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THE INVENTOR OF THE FIRST
SENSITIVE DETECTOR

Berore 1903 the antiquated coherer was the
most sensitive radio wave detector. Professor
ReGINALD A. FESSENDEN, an Awmerican, pat-
cnted at that date a liquid detector. A silver-
plated platinum wire, just barely touching a
weak solution of nitric acid, formed Fessen-
den's electrolytic detecior. Chemical action
between the wmetal and acid was believed to
build up an insulating film of gas around the
wire, The detector behaves like a rectifier,
possibly because radio waves in only one direc-

tion can break down the obstructing filin.

THE PARENT OF THE TWO ELEMENT
VACUUM TUBE

Proressor J. A. FrLEMING of London was
familiar with Edison’s experiments with dis-
charges of particles from a filament in an in-
candescent lamp, called “the Edison effect.”
In 1902 he employed a modification of one of
Edison’s lamps to detect electromagnetic waves
and called it the thermionic valve. He suc-
ceeded in using it as a rectifier in a radio
recewing circuit, and it was proved later in the
laboratory that his valve could oscillate. His
detector had only two elements whercas those
used today have three.

ONE OF THE FIRST OF THE
RADIO SIGNALERS

Stk OLIvER LoDGE is one of the very earlicst
of the radio investigators. His frequent lec-
fures in which Jie expounded the vesults of his
experiments were sonetimes a direct stimulus
to other inventors. In 1894 he sent signals by
the discharge of a Leyden jar and devised
nunerouns recewving devices, among which were
several types of coherers. Str Oliver was one '
of the first to devise methods of tuning. International

151

www.americanradiohistorv.com


www.americanradiohistory.com

OLD TYPES OF TUNERS MAY COME INTO THEIR OWN AGAIN

Broadcast listeners with crystal sets will receive programs without wnterference
almost as well as those with highly selective tube sets, if super-power broadcasting

becomes a reality.

Radio will then reach thousands who might otherwise never

arrive at the tube-set stage.

HOW TO IMPROVE

Broadcast Reception
Ve Cutting Down Spark Interference

Despite the new grouping of wave frequencies recommended by the recent
Radio Conference, spark transmitters that cover a broad waveband will

continue to be nuisances.

Super-power broadcasting is an immediate solu-

tion for the damped wave problem.

By JOIN V. L. HOGAN

INCE the fourth article of this series

was prepared the Third National
Radio Conference has been held, under
Secretary Hoover’s direction, at Wash-
ington.

Interference with broadcast reception
caused by spark transmitters was one of
the topics that the Conference studied
with a good deal of care, and a number
of recommendations were made that

should be directly helpful in improving
the situation

In increasing the number of wave-
bands or channels to be used for broad-
casting, so as to allow the broadcast sta-
tions to operate with less mutual inter-
ference, the Conference suggested a new
grouping of wave frequencies and a new
classification of broadcasters, as shown
in the table on the next page.

152
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HOW TO

IMPROVE BROADCAST RECEPTION 153
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Outstaniding features shown by this
tabulation, and features that are bound
to help out our recent troubles from spark
and other wave-interference, are the fol-
lowing :
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HOW HIGH POWER STATIONS CAN AVOID SPARK TRANSMITTERS

As long as the signal intensity of the br

spark set, interference will exist as shown graphically in the diagram.
by increasing the intensity of transmitted signals as indicated above the

caster will break thro

oadcasting station is less than that of the
However,
broad-

ugh spark “jamming.”

www.americanradiohistorv.com


www.americanradiohistory.com

154

s

J
IT__O

L

THE OLD-STYLE SINGLE-SLIDE
TUNER HOOK-UP
Crystal scts wired in thé manner shoun
i this diugram tune too broadly for
satisfactory radso-telephone receplion.

(170 to 180 meters) to aid in removing
this sort of interference {from the
broadcast range.

3. The marine interests have agreed to stop
the use of the old 1,000 k¢ (300 meter)
and 660 k¢ (450 meter) waves, which
caused so much trouble in broadcast
reception.

4. The marine interests have agreed to use
the 500 k¢ (600 meter) wave, adjacent
the broadcast band, for calling and dis-
tress purposes onlv.  Ship-and-shore
message trafhc will thus be handled
upon the new lower-frequency channels
more remote from the broadcasting
waves,

It 1s only natural for all of us to hope
that these various recommendations and
agreements of the Conference can be put
into practical operation at the earliest
possible date. They are likely to produce
an immediate improvement in broadecast
reception, though of course no one ex-
pects any or all of them to prove itself
a perfect panacea that can overcome all
dithculties, It still remains for us to do
everything we can to improve the selec-
tion or discrimination power of our radio
receivers, for unless we do our utmost in
that direction we may expect to suffer in-
terference from spark transmitters even
under the new wave assignments.

IWhy Interference Wil Continue
to Ixist

You may wonder why the changes in
working wave frequencies will not be suf-
ficient to prevent the occurrence of such
interference. It seems entirely unrea-
sonable to many people that they should

POPULAR RADIO

be disturbed, in receiving broadcast
speech or music, by dots and dashes sent
out at what appear to be widely different
wave frequencies. - For instance, even a
reasonably selective receiver can take pro-
grams from W]JZ (New York) on the
060 kilocycle wave without interference
from WEAF at 610 kc or WNYC at
570 ke. The frequency-differences are 50
and 110 kc respectively. Yet this same
receiving set, while tuned to WJZ, may
be badly interfered with by a ship at sea
operating at the nominal wave of 425 kc
(706 meters), differing from W]Z’s wave
by 215 kilocycles!

The main reason that such interference
can occur les in the second factor of the
problem, as listed in the January article.
This factor is the width of wave-fre-
quency band occupied by the interfering
wave. Spark transmitters, such as are
commonly used in the ship and shore
service, are notoriously bad actors in this
particular,

The Difference Between the CIW and
the Spark IWave

Whereas a modern continuous-wave
(CW) or interrupted-continuous-wave
(ICW) radio-telegraph transmitter will
work within a waveband less- than one
or two kilocycles wide, and produce little
or no mterference in receivers sharply
tuned outside of that band, the old spark
transmitter may spread out its signal

*m_

L3
T

<

THE DOUBLE-SLIDE TUNER

The rc-arrangement indicated im this dia»
gram of a single-circuit tumer shows
how selectivity may be improved where-
by closer tuning for broadcasting can be
accomplished.
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RECEPTION 15

J
(Wa

THE GIANT RADIO PLANT THAT TALKS ABOVE THE SPARK

This picture of the Rocky Point station : ‘
Large broadcasting stations are the first steps
No damped wave transmitter will be able to

shows a typical high-powered plant.
toward solving spark interference.

the radio central near New York City,

“bust” the super-power station of the future.

splashes over all wave frequencies within
a few hundred kilocycles!

Thus, a CW transmitter working at
405 kc can hardly be heard, if at all, n
a good receiver tuned below 404 ke or
above 406 ke, even though the receiving
point is located relatively near to the
sending station. On the other hand, a
spark station having high damping might
be heard. imr the same receiver, on all set-
tings from 200 to 700 kilocycles.

Some of you are perhaps now wonder-
ing why the radio art tolerates such in-
efficient use of the “ether” as is necessary
when spark transmitters are permitted to
operated. The answer is that the spark
installations were in existence and were
doing fairly satisfactory work long before
the demand for more and more radio
channels became as acute as it is today.
All of these old sets on shipboard repre-
sent a substantial investment, and the

amount of moneyv involved in replacing
or converting them is no small sum. They
are gradually Dbeing changed-over or
scrapped, however, and some day we may
expect to see them only in museums.

Spark Transmitters Are the Radio
Road-Hogs

But in the meantime, as has aptly been
pointed out, traffic in the radio channels
can he no more effectively regulated or
utilized than could traffic on a boulevard
where huge juggernauts fifty or a hun-
dred feet in width were allowed to plunge
along at will. We shall have spark trans-
mitters with us for years, however, un-
less somebody loses patience with their
propensity to tear through the radio chan-
nels, and, over the protests of their own-
ers, legislates them out of existence.

What can we do in these spark-ridden
years, then, to make the interference as
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7.9

i

A VARIABLE CONDENSER USED WITH
THE ELEMENTARY SET WILL
HELP FIGHT THE JS*;PARK ]
Introduting capacity in the antenna cir-
cuit as shown above will enable you to
improve tuning with a single-circuit
crystal set.

little as f)ossible? Is thére anything that
will help us to receive broadcast programs
free from dotzand-dash intérruptions?

Fortunately there is. We may take ad-
vantage of the third and fourth factors
of the problem (as outlined in the fourth
article of this series). We may improve
the excluding-power (or sharpness of
tuning) of our receivers; and we may
improve the intensity of the broadcast
signal we desire to receive, as compared
to the intensity of the interference.

Why We Have Trouble in Tuning Out
the Sparks

The first of these items—the improve-
ment of receiver selectivity——cannot cure
the spark evil.

That is true because the spark station
distributes its power all over a vast num-
ber of wave-frequencies, and, if you are
at all near to the spark transmitter you
will be likely to pick up some interference
on any broadcasting wave no matter how
sharply you tune to it. Nevertheless,
there are some features of this interfer-
ence problem that appear to have heen
overlooked in many quarters and yet
which offer some hope to us.

Most broadcast receivers do not ex-
clude interference from powerful, near-
by stations even though they are capable
‘of discriminating sharply between waves
from distant stations. There is vast room
for a general improvement along these

POPULAR RADIO

lines, and it is tb_-is--typgggf‘fiﬁg}ppoyement
that will be helpft®in cuttitig Guit’ spark
) x - e T e AT R g (e
interference. * Incidentally; ,g‘é_m}‘s 1, this

direction® will &#o, be valugble inTreducing’

. e . S R
interference from “static” or strays, and
from nearby,radio telephone: stations.

FROWEY

T o o ;\ . ! H
How Broadcast I'S,ta-tioh;‘ Can jﬁ’elp to

Increase Broadcast Signal Strength

‘The second point-of attack bn;’fﬁe "spa’fk
interference problem is ‘one” which® tJhe
hsteners can help only il_i'(‘:i_ir_e'_c'fly. ‘It ‘con-
sists simply of increasing the power”bf
broadcasting stations. * el

This is by far the most ce'r'taljnq‘-.y’g:ay to
overcome all kinds< of- interfér€hce, as
has been demdnstrated again’ and agdin
in all branches of the radi field: Years
ago transatlantic radio “telegraphy ‘wias
atfempted - 'with transmitter ~powers “as
small as five -kilowatts. Even with such
small power signals were received at great
distances, but only under the quietest and
most favorable conditions. By increasing
the power of the transmitters to as much
as two hundred kilowatts the received sig-
nal was made six or seven times as loud,
so that it could be distinguished through
whatever part of the interfering noises
could not be filtered out in the receiving
apparatus.

The best broadcasting stations are us-
ing, on the average, something over one-
half kilowatt of power. At distances of
even fifty or one hundred miles the sig-

T

1 e

<

THE ADDITION OF A VARIOMETER
WILL GIVE GREATER REFINE-
MENT FOR TUNING

The crystal set that is used with a varig-
ble condenser and variometer wired as in
this dzagrgm 20ill meet ordinary needs
for reception from super-power stations,
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International Newsreel

BROADCAST RECEPTION 157
——
AALCALL 19 1

‘R
SCENSE 408

THIS TYPE OF SMALL TRANSMITTER IS AT THE MERCY OF THE SPARK

This 50-watt set is operated at Boston College.

Such low-powered scts as these

are likely to have their programs spoiled by high-powered spark transmitters v
their vicinities.

nals from such stations are often too faint
to be heard clearly through interfering
noises. To be sure, conditions are some-
times so good that the stations are heard
over thousands of miles, but we must
all admit that such long distances repre-
sent exceptional and not average day-
and-night, summer-and-winter, perform-
ance.

Let us suppose that some particular
evening you are receiving from a mod-
erately distant half-kilowatt broadcaster
whose signal may be said to have a
strength of 100 units in your receiver.
Now imagine that an interfering spark
“breaks through” with a received inten-
sity of 300 units. Of course your recep-
tion will be spoiled. If, now, the broad-
cast station could quadruple its power,
making it two kilowatts, the signal would
be doubled to 200 units. This would still
be too weak to be heard above the inter-
ference of even a few local spark
transmitters.

Why We Need Higher Powered
Transnutiers

But if the broadcast plant could be
increased to twenty kilowatts, the received
signal would rise to over 600 units in
strength and would dominate the inter-
ference.

This is such a simple and positive way
of overcoming many interference troubles
that one wonders that it has not been more
generally applied. The reason is proba-
bly that twenty kilowatt radio-telephone
stations cost more than half-kilowatt
plants, just as the big electric stoves used
in some hotels cost more than household
electric toasters. The hotel stove may use
twenty kilowatts of power; the toaster uses
about half a kilowatt. It is certainly high
time that radio broadcast stations got out
of the toaster class, so that their signals
might override much of our present-day
interference. It is profoundly to be hoped
that more powerful broadcast stations will
soon conie into operation, and you can do
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a part toward advancing the art by en-
couraging such larger plants.

Having reviewed the possibilities in
this direction, let us return to the matter
of receiver selectivity and see what can
be done to gain some freedom from inter-
ference by that means.

Of course there are all kinds of radio
receivers in use for listening to broad-
casting, and the various kinds have vary-
ing degrees of selectivity. lowest on the
list is probably the single-tuned-circuit
crystal set, and since this is doubtless the
least selective outfit in common use, let
us first find out what can be done to im-
prove it,

How We Can Improve the Receiver

If the receiver consists simply of a coil
of wire connected in variable amounts (by
a multiple-point switch or a sliding con-
tact) between antenna and ground, and
having the crystal, telephones and accu-
mulating condenser shunted across the
entire portion of the coil that is in circuit,
we can do a good deal to improve mat-
ters.  P’robably the most effective step
would be to connect the side-circuit con-
taining the crystal and condenser across

POPULAR RADIO

only half or even less of the active part
of the coil. T

Further improvement would be had,
though probably less in amount, by cut-
ting out the switch or sliding contact and
putting a variable condenser in series be-
tween the entire coil and the antenna.
This variable condenser would then be
used for tuning. A still better arrange-
ment would be a condenser and a vari-
ometer in series hetween antenna and
ground, with the crystal side-circuit
tapped across only half of the variometer.

This marks about the limit of what can
be done with a single-tuned-circuit and
crystal detector, though in any event it is
a good plan to be sure that there are no
insulation leaks or high-resistance joints
in the antenna-to-ground circuit. Signal
strengths in a receiver have often been
doubled or trebled by the simple plan of
scrapmg bright and re-splicing every con-
nection in the circuit,

A considerably greater degree of free-
dom from spark interference can be had
by converting the single-tuned receiver
into one using two tuned circuits. This
will be discussed in the next article of
the series.

o+ e o

Pacific & Atlantic

THE FIRST TRANSATLANTIC CHESS MATCH BY RADIO

A new mileston

e in the history of radio w
the students of Haverford College in Penn

as established on December 8, 1924, when
sylvania began a series of games with the

Students of Oxford in England,
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From a photograph made for POPULAR RApIO

THE NEW REFLEX WORKING ON A 30-FOOT ANTENNA

Two stages of resistance-coupled amplification are used in the set shown above after
one reflexed stage of transformer-coupled amplification. This hook-up results i
much tmproved quality of veproduction.

HOW TO BUILD A

REFLEX RECEIVER

—JIith the New Sodion Detector

The set here described is particularly recommended

because it will not radiate. 1t is further notable for its

distortionless operation. It tunes simply and will work
well on a short antenna

By ALBERT G. CRAIG

Cost OF Parts: About $65.00
RECEIVING RaNGE: Up to 3,000 miles

Here ArReE THE ITEMs You Wi NEED—

A, B, C, D—Sickles Coil-set No. 20 (A and
B—gprimary and secondary coils of coup-
ler; C and D—primary and secondary
windings of radio-frequency trans-
former) ;

E—Duplex Engine Governor, series FR, 21-
plate variable condenser (with Na-ald
4 inch dial);

F—Duplex Engine Governor, series FR, 21-
plate variable condenser (with Na-ald
4 inch dial);

G—Cardwell 7 plate variable condenser,
(.0001 mid.);

159

H—Dubilier mica fixed condenser, .00025
mifd. (with grid-leak clips);

I—Dubilier mica fixed condenser, .0005 mfd.;

J—Daven grid-leak, 5.megohms;

K1, K2, K3 and K4—Na-ald standard sock-
ets, type 400;

IL.1—Cutler-Hammer rheostat, 30 ohms;

I.2—Cutler-Hammer rheostat, 4 ohms;

M—Carter closed-circuit jack, type 102A;

N—Carter filament-control jack, type 103;

O—Federal No. 65 audio-frequency trans-
former;

P—Bradley switch;
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THE COMPLETE CIRCUIT DIAGRAM

Ficure 1:

This is the hook-up for the new reflex.

Notice that all the symbols

for the instruments bear designating letters which reappear in the list of parts given
on pages 159 and 160, as well as throughout the text and the following illustrations.

Q1 and Q2—Daven resisto-couplers;

RI and R2—Dubilier mica fixed condensers,
006 mid.;

SI and S2—Daven resistors, .1 meghom;

T1 and T2—Daven resistors, .25 megohm ;

U—Amsco switch lever, with points and
stops;

V—composition panel, 7 by 26 inches;

W-—hardwood sub-base, 67 by 2434 inches;

X1, X2 and X3—binding post, coupler, and

radio-frequency transformer panels;
Y1, Y2 and Y3—binding post, coupler, and
condenser mounting brackets;
Z—cabinet, 7 by 26 inches (7 inches deep) ;
8 Eby binding posts;
machine screws; wood screws; bus wire;
1 D-21 sodion detector tube and 3 UV-201-a
or C-301-a vacuum tubes;
“A” battery (6-volt storage);
“B” battery (total 135 volts).

ERE is a circuit which will not radi-

ate! That alone should be almost
enough to interest those who listened in
on the recent transatlantic tests or who
have had some important part of a pro-
gram blotted out by their neighbors.
Sooner or later the radiating receiver
must be banned, as even a competent
operator can hardly expect to make a set
behave at all times.

However, this latest tuned radio-fre-
quency receiver has other points to rec-
ommend it and several improvements
over the two circuits of the same type

that have been previously described in
PopurLar Rabio.

The set operates on a short antenna
of 50 to 75 feet, which span can be found
in practically any location. In the labora-
tory it was also tested on an indoor an-
tenna 30 feet long, on which good loud-
speaker reception of local stations was
obtained.

As the radio-frequency tube has been
reflexed to give a stage of audio-fre-
quency, the resultant amplification is at

least equal to that of the customary five-
tube set.
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A 4-TUBE REFLEX WITH A SODION DETECTOR
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After the reflexed stage of amplifica-
tion, two stages of resistance-coupled
amplification have been employed to 1m-
prove the quality of reproduction of
speech and music.

The new sodion detector tube has been
utilized Decause of its excellent sensi-
tivity and low current consumption. The
set with four tubes burning takes the same
amount of current as one of the stand-
ard detector tubes.

Construction of this set has been sim-
plified by designating coils that are ob-
tainable ready-built.

The theoretical wiring diagram of I'ig-
ure 1 will give a good conception of the
circuit that is employed. The picture
d‘agram of Figure 2 will furnish specific
directions for connecting up the instru-
ments which are mounted in their proper
places. ‘

The Parts Used in Building the Set

In all the diagrams in this article each part
pears a designating letter. In this way the
prospective huilder of the set may easily de-
termine how to mount the instruments in the
correct places and connect them properly in
the electric circuit. The same designating let-

ters are used in the text and in the list of
parts at the beginning of the article.

The list of parts there given includes the
exact instruments used in the set from
which these specifications were made up;
but the experienced amateur will be able
to pick out other reliable makes of in-
struments which may be used in the set
with equally good results. For exact
duplication of results, however, we
recommend the parts specified to the
novice.

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

How to Construct the Set

After procuring all the instruments and
materials for building the set, the amateur
should prepare the panel V (shown in Figures
3, 4,5 6, 7 and 8).

First, cut the panel to the correct size, 7 by
26 inches. Then square up the edges smoothly
with a file.

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

The holes outlined with a double circle
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THE WORKING PLAN FOR CONNECTING UP THE VARIOUS

Ficure 2:
and on it the instruments

The upper rectangle represents the panel
are drawn just as they appear.

The lower rectangle represents the baseboard and the

nstrinents are dras

should be countersunk, so that the flat-head
machine screws used for fastening the instru-
ments will be flush with the panel. All the
rest of the holes in the panel are straight drill
holes. Sizes for the diameter of these holes
have not been given, but the builder will read-
ily decide what size hole is necessary by

v i about their relative positions.

measuring the size of the screws and shafts
of instruments that must go through the holes.

hen the panel is drilled, it may be given a
dull finish py rubbing lengthwise with fine
sandpaper until the surface is smooth; then
the same process should be repeated, except
that light machine oil should be applied dur-
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INSTRUMENTS TO MAKE UP THE COMPLETE CIRCUIT
The wires drawn in in leavy black lines show the
exact way to run the wives to connect the instrumenis
and parts after vou have wmiounted them according to

the instructions givein.

ing the rubbing. The panel should then bhe
rubbed dry with a piece of cheeseclothi; a dull
permanent finish will be the result; or, left
shiny if care is exercised, so that it is not
scratched during the drilling.

The sub-base W (see Figures 4, 5, 6 and 7),
should be cut to size 67 by 2434 inches. If a

piece of Z4-inch hardwood, surfaced on hoth
sides, can be obtained the work of squaring
up and finishing the cdges will be a minimum.

Make up the composition binding post panel
X1, the coupler panel X2 and the radio-fre-
quency transformer panel X3 according to the
dimensions given in Figure 10.
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VIEW OF THE SET FROM THE REAR

Ficure 3: This picture shows the general arrangement of all the instruments fast-
ened to the panel or base. [he cxact locations for the instruments are showm in
Figure 5.
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THE WORKING DRAWING FOR CONSTRUCTION

Ficure 5: Here are shown the correct positions for the instruments which are
mounted on the baseboard. The positions are given, center to center, for all
wstruoments.
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THE PANEL VIEW OF THE RECEIVER

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

and knobs are marked with letters which correspond to the mstruments to which
they are attached, the prospective operator will have no trouble in locating the various
tuning controls as they are explained in the instructions for tuning.
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TAKE PARTICULAR NOTE OF THE LETTERING

All of the designations in numbers and letters agree with those used throughout the
drawwmgs, text and lHst of parts. By following these carefully you should make no
errors in wirmg or placing your parts.
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Next, cut the two binding post panel brack-
ets Y1, the coupler mounting bracket Y2 and
the two condenser mounting brackets Y3 out
of Us-inch by fe-inch strip brass as shown
Figure 10. All the brackets used in this set
were made by cutting up the small standard
brass angles which can be obtained in hard-
ware stores; this method will save some work.

Complete specifications for constructing the
cabinet Z, are shown in Figure 9. 1t may be
made out of Y4-inch hardwood such as mahog-
any, waliwut or oak, and finished to suit the
taste of the builder. Or the cabinet may be
purchased from your radio dealer as it 1s a
standard size. In the latter case it will be
necessary only to cut the slot in the back of
the cabinet for the binding post panel.

Preliminary to mounting the parts of the
set fasten the panel \V at right angles to the

POPULAR RADIO

sub-base W. (See Figures 4, 5, 6 and 7.)

Now, mount the two variable condensers E
and F on the panel. The correct positions are
shown in Figures 4 and 5. Attach one of the
Na-ald dials to the shait of each condenser.

By means of the two condenser mounting
brackets Y3, secure the neutralizing condenser
G on the back of condenser F as indicated in
Figures 4 and 5. In each case the brackets
are fastened under the machine screws which
hold the metal end plates on the condenser.
First remove the proper screws from condenser
G and replace them with the brackets under
them, at the same time lining up the remain-
ing bracket holes with proper screws of con-
denser F. In the same manner fasten the
brackets to condenser F, thus securing con-
denser G in position. -

Next, fix the switch lever U and its seven

VIEW OF THE SET AS SEEN FROM THE LEFT

Ficure 6: This illustration shows the general manner of mounting the sockets, the
mductance units and the primary switch. ’
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VIEW OF THE SET AS SEEN FROM THE RIGHT

This end view gives the wmanner in which the rheosials. sockets, the
jacks and binding posts are mounted.

Ficure 7:

switch points and two stops on the panel. Sec
Figures 3, 4, 5 and 6.

Mount the jacks M and N on the panel as
shown in Figures 3, 4, 5 and 7. The frames
of the jacks are to be turned down.

In the same horizontal line with the jacks,
secure the flament switch P on the panel.
See Figures 3 and 5.

To complete the panel, mount the two rheo-
stats .1 and L2 on the panel in the positions
indicated in Figures 3, 4 and 5. The terminals
are towards the top.

Beginning with the hase-mounted instru-
ments, fasten the sockets K1, K2, K3 and K4
to the suh-base with woor screws in the posi-
tions shown in Figures 4 and 5. Note the
positions of the socket slots from Figure 5.

Now, mount the two resisto-couplers Q1 and
Q2 with the P and G terminals towards the
rcar of the set. See Figures 4 and 5 for the
exact posttions,

Fasten the audio-frequency transformer O
to the sub-base with the P1 and P2 terminals
towards the rear of the set. The position is
shown in Figures 4 and 5.

Secure the radio-frequency transformer. con-
sisting of coils C and D wound one over the
other, to the small panel X3 with a flat-head
machine screw. turning the terminals of the
transformer towards the longer portion of the
panel X3. The radio-frequency transformer
is now fastened to the sub-hase as indicated in
Figures 4 and 5. The terminals should now be
on the side near the main panel V.
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THE DRILLING PLAN FOR THE PANEL
Ficure 8: This drawing shows where to drill the holes for mounting the instru-
ments. The correct spacings are given for the holes. The holes outlined with a
double circle should be cowntersunk. Always start drilling holes in the panel with a
small drill—one-sixteenth is a desirable size. Never attempt the drilling without using
a sheet of paper with the holes properly marked on it and then pasted on the panel,

Starting on the fixed-coupler, fasten the
brass bracket Y2 to the panel X2 with the
countersunk side of the upper holes on the
opposite side of the panel. Now screw the
bracket Y2 down on the sub-base, thus secur-
ing panel X2 in a vertical position. By a
machine screw through the lower remaining
hole in panel X2, fasten primary coil A in a
horizontal position. In the upper hole in panel
X2, fasten secondary coil B at approximately
the angle shown in Figures 2 and 4 Fig-
ures 4, 5 and 6 also show clearly the assembly
and position of the fixed-coupler.

To complete the construction work fix the
eight binding posts on the panel X1, and then
fasten the binding post panel to the sub-base
by means of the two brackets Y1. (See Fig-
ures 4 and 5.)

How to Wire the Set

When wiring, it should be remembered that
all connections from the high-voltage side of
the transformers or coil (that is to say the side
next to the vacuum tubes) should be kept about
15 inch away from other wiring and should
not run paraliel to it for any considerable
distance. This also includes the wiring from
the radio-frequency transformer to the con-
denser G.

Use tinned-copper bus wire throughout. All
connections should be bent into the proper
shape and then soldered in place.

Start wiring the filament-lighting circuit ac-

cording to Figures 1 and 2. The main posi-
tive and negative filament bus wires run along
on the side of the sockets towards the panel
and close to the sub-base. Connect the posi-
tive terminals of sockets K1, K2 and K3 and
continue the wire to the second terminal of
jack N, counting from the top. Now connect
this main positive filament bus to the positive
“A” battery binding post (No. 4) and the nega-
tive “B” battery binding post (No. 5). Con-
nect the top terminal of jack N to the positive
terminal of socket K4.

Next, connect the negative terminals of
sockets K1, K3 and K4; then continue this wire
to the horizontal binding post of rheostat L2.
Also connect the negative terminal of socket
K2 to the horizontal binding post of rheostat
L1. Connect the wvertical binding posts of
rheostats 1.1 and L2 to the filament lighting
switch P. From the other terminal of switch
P run a wire to the wavelength switch U,
Take a connection off this wire to negative “A”
battery binding post (No. 3) and the ground
binding post (No. 2). This completes the fila-
ment wiring.

Now, connect the inside terminal of primary
coil A to the antenna binding post (No. 1).
Jom the remaining seven taps of coil A to the
switch points.

Join the grid terminal of socket Kl, the
stationary plates of condenser E and the out-
side terminal of secondary coil B. Connect the
rotary plates of condenser E, the S2 terminal
of audio-frequency transformer O and the in-
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sidde terminal of secondary coil B, Attach the
St terminal of transformer () to the negative
“A” battery lead before it reaches the rheo-
stats,

Starting on the plate circuit of the first
tube, connect the plate terminal of socket Kl
to the stationary plates of condenser IF and
these plates, in turn, to terminal No. 1 of the
primary coil (' of the radio-frequency trans-
former. Jom terminal No. 3 of the same coil
C to the rotary plates of condenser V. The
rotary plates of condenscr F oare already con-
nected to the rotary plates of condenser G
through the supporting brackets Y3. Connect
the stationary plates of condenser G to the
stationary plates of condenser . Connect
terminal No. 2 of coil C to terminal P> of the

first resisto-coupler Q1. Then, connect the
B terminals of resisto-couplers Q1 and Q2
to the positive “B”  battery Dbinding post
(No. 8).

Insert the 5 megohm grid-leak J in the clips
of the .00025 mfd. grid condenser H and, with
a short piece of bus wire, connect one side of
the condenser to the grid terminal of socket
K2, Run terminal No. 4 of the secondary coil
1Y of the radio-frequency transformer to the
other side of the grid condenser.  Attach ter-
minal No. § of the coil D to the wire running
from the negative binding post of socket K2
to rheostat L1,

Run a wire from the plate binding post of
socket K2 to the Pl terminal of transformer
0. Connect the P2 terminal of transformer §)
to the positive “B" hattery binding post No. 6.

Connect the G terminal of resisto-caupler Q1
to the grid hinding post of socket K3. Con-
nect the F terminal of resisto-coupler Q1 to
the negative binding post of socket K3J.

Connect the plate binding post of socket K3
and the top terminal of jack M. Run a wire

\

from the P terminal of resisto-coupler Q2 to
the middle terminal of jack M. Connect the
hottom or frame terminals of jacks M and N
to the positive “B™ battery binding post
(No. 7).

Connect the G terminal of resisto-coupler
Q)2 to the grid binding post of socket Kd.
Connect the F terminal of resisto-coupler Q2
to the negative binding post of socket K4.

Run a wire from the plate hinding post of
socket K4 to the third terminal (counting from
the top) of jack N.

Condenser 1 is supported on the wiring di-
rectly back of socket K2. Connect one side of
this condenser to the wire running to the P
terminal of resisto-coupler Q1. Connect the
other side to the wire running to the positive
“A" battery binding post (No. 4).

Finally, ground the core of transformer O
by attaching a wire under one of the screws
which hold the transformer down.

Insert the .006 mfd. fixed condensers R1 and
R2 in the clips provided on resisto-couplers
Q1 and Q2. Insert the .1 megohm platc re-
sistors S1 and S2 between the P and B+ ter-
minals of resisto-couplers Q1 and Q2. Insert
the .25 megohm grid-leaks T1 and T2 hetween
the G and I terminals of resisto-couplers Q1
and Q2 respectively.

How to Install the Set

After the set has been completely wired,
place it in the cabinet and fasten with wood
screws through the holes provided in the panel.

The binding post panel will now fit into the
slot in the back of the cahinet and will come
approximately flush with the back of the cab-
met.

Attach the antenna lead-in wire to binding
post No. 1 (the first one on the right, look-
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ing at the rear of the set). Connect the ground
wire to binding post No. 2. Attach the “AY
battery and “B’ batteries according to the
diagram of connections given in Figure 11

See that the rheostats L1 and L2 are in the
“off” position (the counter-clockwise stop po-
sition) and that the battery switch P is 1 the
“off” position (pushed in).

Insert one Sodion )-21 vacuum tube in the
detector socket K2, and insert one UV-20l-a
or C-301-a vacuum tube in each of the remain-
ing stockets K1, K3 and K4. Insert the loud-
speaker plug in jack M.

Set the neutralizing condenser G- with ap-
proximately half of the rotor plates meshing
between the stator plates. Sec the picture
diagram Figure 2 for the correct position.
The set is now ready for use.

Operating Data

The tuning chart of Figure 12 was made up
from the stations received with the laboratory
set and, if the same apparatus has been used,
should be approximately correct in all cases.
The method of using the chart is as follows.
Pick out the station which you wish to receive
and find its wavelength from the local news-
paper. On the bottom scale of the tuning chart
find this wavelength and run a line up ver-
tically until it strikes the curve for condenser
I2; at this point run a horizontal line over to
the left of the chart and read the correct
dial setting. Repeat this process, using the
other curve, to find the correct dial setting for
condenser F,

Now, pull out the black plug of switch P,
Turn rheostat L1 in the clockwise direction
until the detector tube burns with somewhat

POPULAR RADIO

Jess brilliancy than the ordinary frosted elec-
tric light bulb. This should be about one-half
to three-quarters of the full-on position. Turn
rheostat L2 clockwise until the vacuum tubes
in sockets K1 and K3 just light. The tube in
socket K4 will not light unless the loudspeaker
is plugged in jack N.

Set the wavelength switch U on the center
switch point for a trial. The setting of this
switch will vary with the antenna used.

Now, gradually rotate condenscrs E and F
about the settings picked out from the tuning
chart until the station is tuned in. After tun-
ing in the station to best advantage with con-
densers E and F, adjust the wavelength switch
U to the best point. This is the point with
the smallest number of turns in the antenna
circuit, consistent with loud reception, If too
many turns are used in the antenna circuit
the tuning will be broad. It will usually be
jound that, for any given antenna, there will
he about three switch points at which the
tuning for high, medium and low wavelengths
can be done.

The rheostats L1 and L2 should now be
readjusted so that all the tubes burn at the
lowest point, consistent with satisfactory re-
ception.

1{ more volume is desired the loudspeaker
can be plugged in jack N. This will light the
tube in the last socket and it may be necessary
to advance rheostat L2 a trifle.

No dial has been provided for the neutraliz-
ing condenser G as the setting is permanent for
any particular tube. The setting given is ap-
proximately correct for the tubes specified and
was measured before the set was reflexed.
However. it will be found that there is some
latitude in this respect and that condenser G
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THE DIMENSIONS FOR THE CABINET
Figure 9:

This diagram (which contains the top, front and side measurcments for

the cabinet) may be turned over for construction to a competent cabinet maker
who can build from these directions exactly the right sized cabinet for the panel.
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DETAILS OF THE CON
Ficure 10: This drawing gives the necessary data for making the insulate
or strips on which the bindung posts arc to be mownted. It also giwes the
sions for the small brass brackets that are used to fasten the mstruments

baseboaid.

NECTION BLOCK AND THE SMALL BRASS BRACKETS
d block
dimen-
to the

+45

ooooo

HOW TO HOOK UP THE BATTERIES

This drawing prevents you fr
If you follow these ins
because the terminals shown in t
tions that correspond with

Figure 11:
batteries to the set.

tructions, the set will be hooked
rectly
the numbers given here.
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THIS TUNING CHART TELLS YOU HOW TO SET TIIE DIALS

Ficure 120 Cut out this diagram and paste it securely in the lid of the cabinet.
To find any wazelength, and therefore, any station of which you know the wave-
length, all you need to do iy to pick out the perpendicular line that cuts through the
wavelength you want, folloze the line up to the curved line [5 and then follow the
horizontal line, which also runs throwgl the same spot on the curved line, until you
end at the left-hand scale setting wlich gizes the proper setting for the dial marked
E. Then go throuyh the same Process with curve Foto find the proper settings for
the dial F. This iy all You need to do to tune the new set.

can be varied on each side of the correct sct-  aid of the tuning chart all controls may be set
ting before the set will oscillate, for any particular station with the switch P in
The battery switch P offers a convenient  the “off” position. Anyone can now receive
means of turning the set off and on without  that station by simply turning on the set, even
disturbing any of the adjustments.  With the if they are not familiar with its operation,

Working Blueprints of This Recerver

IN order to accommodate readers who may desire actual-
size diagrams of this four-tube Reflex Receiver with a

Sodion detector, a set of three blueprints has been prepared,
consisting of —

One panel pattern (actual size)
One instrument layout;
One picture diagram of all parts, showing the wiring.

This set of three prints will be forwarded, postage prepaid,
upon receipt of $1.10. .

Y
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Remarkable Remarks About Radio

The Effect of Radio on Newspapers
{3 HE néwspapers and press associations of the United States are al-
ready the fastest news collectors in the world. But that speed will
have to be increased to compete with radio. Inch by inch radio is edging
into the business of news distribution.”
—KarL A. BickrL
DPresident, United Press Associations

Speech in Flashes of Light
“Ip our eyes were sensitive to the ultra-red qlgctric waves which are
used in radio telephony you would see my voice transformed into so

many flashes of more or less vivid light.”
__GugLiELMO MAaRrcont

Radio; the World’s Pcac’c—mal\'cr

“OF all the complicated mysteries on this earth conceived by the brain
of man the radio is the most marvelous. We can most aptly term this
amazing instrument the soul of the world. It reflects the thought of the
world more clearly and more definitely than any other existing force.
Along with it you have the warmth and feeling of the human voice. 1t
throbs with life.

“Can we imagine its stupendous power in binding the nation together—
in making us one great big family, arousing interest in those things that
broaden our mental vision and give us a clearer understanding of human
affairs? It will help us to come into more direct contact with our brother
man. We will know him better. He will know us better.”

—BerNARR M ACKADDEN

Radio Censorship

“It is absurd to talk of setting up a radio censorship because of the
employment of a broadcasting station to advertise for chorus girls. . . .
If this country regrets the direct contacts between the home and the
dance-hall and the theater which have been established by wireless, it
should have thought of that beiore it adopted the radio. Since it is too late
to scrap the invention, any citizen who objects to the radio programs of

a broadcasting station is at liberty to tune in to some other or to shut

off the instrument altogether.”
—Tue WorLd (NVew York)

Radio and Church Attendance

“Tye effect of radio on religion is both good and bad. I believe it
discourages pecople from going to church, especially in the rural com-
munities where the sermon is often a humdrum affair. It is much more
pleasant to listen to the preaching of some well-known orator. And it
is slowly causing people to lose the art of worship, and to give up the
corporate form of expression, which seems to me essential to a com-
munity.”

—Rev. IrvINE GODDARD
Emmanuel Episcopal Church, La Grange, 1.

Radio Communication with Mars

“BELIEVERS in the theory that Mars supports life of an intelligent nature,
which, of course, has far outstripped our own in process of evolution, are
inclined to think the Martians will make elaborate efforts to study us.
As the earth is considerably larger than Mars, and granting the Martians
possession of instruments compared with which the radio is as primitive
a2s a stone hatchet, they may have better luck. Under such circumstances,
however, it is probable that we should be interesting only to Martian

antiquarians.”
—Tue WorLp (New York)
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PWHAT READERS ASK

ConbpUCTED BY LAURENCE M. COCKADAY

IN justice to our regular subscribers a nominal fee of fifty
cost of this service, and this sum ) ;
Subscribers’ inquiries should be limited to one question or one subject.

non-subscribers to cover the
of inquiry,

cents per question is charged to
must be inclosed with the letter

A Five-tube Radio-frequency
Receiver

Question: 1 have three of the
Schoonhoven radio-frequency transform-
er coils, type “D,” and would like to
know if you have had any experience
with them so that vou could send me the
hook-up of the best cifeuit to usé them
with.

Do~ N. TruEDALE

ANswer: In Figure 1 you will find the
circuit diagram that you request. The list of
parts that you will need for this set exclusive

of the three coils marked RFT1, RFT2 and
RFT3 is given below.
VC1, VC2 and VC3—variable condensers,
.00025 mid.:
C—mica fixed condenser, .0005 mid.;

A FIVE-TUBE RADIO-FREQUENCY

Ficure 1:

GC—mica fixed condenser, .00025 mfd.;

GlL—grid-leak, variable;

J1 and J2—double circuit jacks;

J3—single circuit jack:

AFTI1 and AFTZ2—audio-frequency amplify-

mg transformer:

R1, R2, R4 and RS5—filament rheostats, 20

ohms ;

R3—filament rheostat, 6 ohms,

The tubes recommended for the first, second,
fourth and fifth sockets are either UV-201-a
tubes or C-301-a tuhes. These tubes function
as the radio-frequency and audio-frequency
amplifiers.  The tube reccommended for the
third socket should be either a UV-200 or a
C-300 tube. The three sets of coils RFTI,
RFT2 and RFT3 should be mounted in back
of the condensers at an angle approximately
60 degrees from the vertical. This angle, how-
ever, should be varied until oscillation is re-
duced.  Note that the tube audio-frequency
amplifiers have a “C” battery of 414 volts in-
cluded in their grid circuits,

RECEIVER

This diagram shows the hook-up that embraces three

Schoonhozen radio-frequency transformer coils.
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WHAT READERS ASK

Transatlantic Tests

QUESTION : I tried, during the recent
transatlantic tests, to pick up the Brit-
:sh stations that were transmitting. 1
used your calibrated superheterodyne-
reflex. 1 had the exact settings of eight
of these stations predetermined by
means of a horrowed wavemeter but the
most I got during the test was a terrible
rushing sound and millions of whistles.

I did hear what I Dbelieve was a wom--

an’s singing. Most of the whistles and
other mnoises were bunched around the
settings on which the signals should have
come in. Another thing I noticed was
that the whistles were loudest when I
turned the loop east and west, which
makes me believe that I was actually
picking up the Dbroadcast carrier, but
along with it the radiation of thousands
of listening receivers. I can get the

west coast stations right here on l.ong

Island and therefore am pretty sure that
I could receive the British stations if
there were no radiating receivers lis-
tening in at the same time. Can't some-
thing be done to reduce this interfer-
ence? 1 cannot believe that all of this
trouble is due to regenerative receivers
alone hecause there are not enough of

them. Do any other types of receivers
radiate?
FRANK BRADLEY
ANswgr: You have had the same experi-

ence at your set during the tests, that we ex-
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perienced in the PorULAR RaDI0O LABORATORY,
The interference from radiating receiving sets
almost ~completely blotted out reception. At
least, it rendered the modulation of the trans-
mitting stations totally useless. Qther types
of sets than regenerative receivers do radiate.
Tuned-radio-frequency receivers which employ
a potentiometer for stabilizing can radiate just
as badly as the regenerative type, and home-
built neutrodynes improperly neutralized can
cause just as much trouble. Superheterodynes
witlr grid modulation of the first tube. also
can radiate. This receiver, unless specially de-
signed, can cause trouble for other listeners,
without the owner being aware of it. This is
because no whistle is heard by the operator
himself. However, someone listening in in
the neighborhood on a different wavelength
will find that he will hear a loud whistle. It
is quite evident then, that the way - to fight
the nuisance of radiation is to educate and
teach the public how to operate their sets so
that they will never allow them to oscillate or
c'osely approach oscillation.

An Outdoor Loop Antenna

Question: Can a loop antenna be
used on the roof ? \Would it be any more
efficient if so used rather than in the
room where the set is located? How far
could the loop be removed from the re-
cetving set, if at all?

ALLEN H. BERESFORD

ANSWER: Yes; a loop antenna will some-
times give much better results if it is placed
on the roof than when it is in the room with
the receiver. This is only true where the room
containing the receiver is shielded. Some
buildings are constructed of steel or have
walls built up with metal lathe for holding the
plaster. In these cases the loop works better
when placed above such a screen. However,
the leads should be kept as short as possible;
not more than 20 to 25 feet long.
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A DX CRYSTAL DETECTOR CIRCUIT

Ficure 2: This diagram gives a nozvel hook-up that
transatlantic

was successfully wused in the recent
broadcasting tests.

A Novel Circuit
. QuesTiox: Dlease give me the wiring
diagram for the four-tube and crystal
detector receiver—the set used by Mr,
T. N. Thornton in picking up the British
Broadcasting Companv's station in Bir-
mingham, England.
ALBERT JorcEk

ANxswer: The circuit diagram is shown in
Figure 2. The instruments and parts  vou
will need for building this set arce the follow-
g :

L1—honeycoml coil, size 1.-50;

L2—honeycomb coil, size 1.-35;

VC1 and VC2—variable condensers, 0005

mid. ;
C—mica fixed condenser, 0003 mid.;

GCl and GC2—mica fixed condenser, .02
mfd.;

R1, R2. R3 and R4—filament rheostats, 20
ohms

R5 and R6—plate resistances, 250,000 ohms :

GL1 and GL2—grid resistances, 14 meg. :

P—potentiometer, 400 ohms;

AFT—audio-frequency amplifying
former;

DET-—crystal detector;

J—single-circuit jack.

trans-

The tubes recommended for use with this
receiver are either DeForest DV-3 tubes, Uv.
201-a tubes, or C-301-a tubes. The coils, L1 and
L2 should be mounted in a double-coil mount-
ing with one coil variable so that the coupling
between the two coils can be shifted.

el
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Low Wave Antenna for Amateurs

Question: What length of antenna
would you advise for use with a low-
wave receiver for reaching low-wave
stations from 80 to 200 meters? 1 want
to use a single-wire antenna.

H. K.

Axswer: Use a single wire not more than
S0 to 00 feet long and not less than 40 feet
long.  Keep the lead-in as direct and short
as possible.  Make the whole construction of

the antenna as rigid as possible, so that it
cannot swing to any extent,

—_
What the Autodyne s

QuestioN:  Please tell me what an
autodyne oscillator and what the
function of an autadyne coupler is.

Frep NEeLsow

15

~ ANSWER:  The autodyne oscillator as use|
m a superheterodyne receiver consists of g
tube circuit which acts as a detector and a-
an oscillator at the same time. The autodyne
cou'plcr'usual]_\- consists of two coils, one of
\\_’hlcl.] 15 comnected in series with the grid
dircutt of a vacuum tuhe and the other in
series with  the plate circuit of the same
vacuum tube. T'he second coil is placed in
m(juctn'p relation to the first, By tuning the
grid coil with a variable condenser a radio-
requency current of variable frequency can
be generated and a beat produced between this
frequency and the frequency of signals.
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Spiderweb Secondary for a
Variocoupler

QuestioN: Would a spiderweb wind-
ing used for the rotor of a variocoupler
decrease the coupling capacity between
the primary and secondary windings?
If so, I would like to try it because I
am located in the midst of a number of
powerful local broadcasting stations and
need greater selectivity than my ordi-
nary variocoupler gives. How many
turns would I need, starting with a one-
inch core for the spiderweb coil, to
cover the broadcast range with a vari-
able condenser of .0005 mfd. capacity?

Jack H. Bexson

ANswer: Such a coil would help you be-
cause it would allow for much looser coupling.
You should have approximately 65 turns of
No. 22 DSC copper wire.

A By-pass Condenser for the
Lane Circuit

QuesTtion : I have a little trouble with
the control of regeneration with the
Lane low-wave set. The control is a
bit “sticky’; that is, the set bursts into
oscillation when the regeneration is ad-
vanced to a critical position.

WayvyNE HaMILTON
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Answgr: This condition can be corrected

by shunting a small fixed condenser across
the primary of the amplifying transformer.
This capacity acts as a by-pass for the radio-
frequency currents that flow in the plate cir-
cuit of the detector tube. Try small condensers
that vary from .0005 to .001 mfd. until you get
the one that gives the best results.

Soldering Lugs Are Preferable

Question: Which do you recom-
mend, soldering right on to the screws
or soldering lugs on radio instruments,
or, using the binding posts?

GeorGeE V. DarniL

ANSWER: Use soldering lugs. If the in-
struments you have are not equipped with them,
take off the screw nut and solder right on to
the screw itself. The more modern and better
apparatus is equipped with soldering lugs and
we believe these should always be used whether
the binding posts are part of the instruments
or not.

The Second-harmonic Oscillator

Question: Is it possible to use the
second-harmonic principle with a home-
built superheterodyne? Can you give
me some data on the coils for such use?

HaroLb VAoTTI

Answer: Tt is possible. In the January,
1925, issue of Porurar Rabio you will find an
article that describes a superheterodyne reflex

that utilizes this principle; you will also find
there the circuit diagram for the oscillator.
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A Recent Modification of the
Four-circuit Tuner

QuestioN: I have read in two news-
papers, one in Chicago and one in New
York City, of a new circuit that goes by
the name of the Filter Tuner. I am a
four-circuit fan who built one of the firsp
four-circuit receivers when it was first
explained in your magazine. This
prompts me to write you asking if there
is not a great similarity between the
filter tuner and the Four-circuit Tuner?
In my mind they are one and the same
thing except that the circuit has been
switched around a bit and the absorption
increased by adding more resistance in
the absorption circuit. \Will you kindly
advise me and also give me the correct
diagram of the filter tuner, as the two
dhagrams [ have do not agree,

GrorGE CRosS
_ANSwWER:  The circuit you want is given in
Figure 3. The principle of hoth circuits is
the same and the circuit arrangement mate-
rially the same except that in the filter tuner
the coupling from the detector circuit (that
producqs fee‘dback). is directly coupled to the
absorption circuit ‘instead of inductively cou-
pled as in the case of the four-circuit tuner.
As the feedback is therefore materially in-

creased, there must be more absorption pro-
duced in the absorption circuit for proper

control, and for this reason part of the absorp-
tion circuit inductance is shorted with a re-
sistance.  One difference between the two
modifications is that the coupling between the
antenna and the absorption circuit is much
greater in the filter than in the true four-
circuit tuner. For this reason the filter tuner
radiates when the resistance R2 is not set
exactly right.

Howls from an Audio-frequency
Amplifier

QuEestioN: I have a regenerative re-
ceiver and a two-stage audio-frequency
amplifier. This set worked perfectly
satisfactorily for the past ten months, but
lately it has developed an annoying howl,
This howl continues even when the de-
tector tube is extracted from the socket ;
in fact it gets worse when this is done.
Does not this prove that the trouble is
in the amplifier itself? My “A” batter-
ies are fully charged and I have had the
“B” batteries for only nine months, so
that the trouble should not rise from
these. Could it be that one of the trans-
formers has burned out ?

5

ANSWER: Your trouble is undoubtedly due
to run-down “B” batteries, as the symptoms
you have outlined most clearly indicate.
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A FOUR-CIRCUIT TUNER MODIFICATION

FIGURE 3: The correct wiring of the Filter Tuner is shown in this
hook-up diagram._
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A Novel Form of Tuned Radio-
frequency Amplification

Questron: | am an experimenter and
follow all your circuits that you publish
in Porutar Ramo. Will you please let
me have a circuit that employs tuned
radio-frequency amplication, with hon-
eycomb coils for the radio-frequency
coupler? 1 do not want to use any
audio-frequency amplihcation as all 1 am
interested in is to learn the principles of
radin amplibcation.  [.et me have some-
thing a bit out of the ordinary 1f vou
an.

Howarp Hot wrs

Answya: In Figure 4 you will find an m-
teresting circwit that should give you a it of
pleasure in mastering. The parts you will need
and their proser constants are given in the
follvwirg Hete:

V AR-—varfometer

Ll and | 2<bheneveomb coibh, sires L-30 and

L-Y8 respectively:

—variahle cofidesser, OO08 mid :
C—midea ferd condenser, 0008 mid ;
GC—mica fived combenser, 00MS mid ;
Gl—grid-leak. vanrahle:

Ril—Slaneent theostat, 20 ohma

~flament rheowat, 6 ohms;
i'ﬁ twe cofis 1.1 and L2 should be moonted
domtitecoll

na mounting o Qmt the coupling

Az,
T
\“‘T" e
ki % 7

between 1.1 and 1.2 mav be varied unul the
best setting has been ascertained. Use either a
30 or a UV-200 tube for the second tube
(detector ). and any hard tube for the hrst
tube (radwo- frequency amplifier).

Coupling Resistance for a Resis-
tance-coupled Audio-frequency
Amphher

Question: What do you consider to
be the most effective value of resistance
to use for the coupling resistance in the
piate circuit of a resistance-coupled am-
plifier for audro amphification?

G. S, Stuaet

Axcwer: The value we recommend i1s a
resistance of 280,000 ohms (Y megohm),

Stranded Wire for Antennas

Question: 1z stranded wire all right
for use as antenna wire or should i get
ordinary solid wire?

H. M. PrercE

Axswen: The stranded wire will he en-
tirely catisfactory. It is this type ot wire that
is need almost afways for radio antennas. The
usmal size is No. 14 seven-stranded wire
F.;!:{\t" copper or phosphor-bronze wire may he
o "
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The Surface of Mars Is Not
Too Cold for Life

ALTHOUGH the attempts to listen this summer
to supposed radio messages from the egually
suppositious Martians have come, as was ex-
pected, to nothing, the astronomers are still
actively at work collecting such data about our
sister planet as they can obtain by the telescope,
the spectroscope and similar less sensational
but more eficient instruments.

At least one important result has already
been announced, the measurcment of the sur-
face temperature of the planet made by Dr. W.
W. Coblentz of the United States Bureau of
Standards and Dr. C. O. Lampland, working
at the famous Lowell Observatory at Flagstafl,
Ariz. These measurements are based on the
examination of the heat rays that reach the
earth from the planet.

These heat rays are almost inconceivably
feeble. They come merely from the heating of
the Martian soil by the rays of the sun, for
the planet possesses, we are quite sure, an in-
sufficient internal heat to keep the surface
warm from inside. When one remembers that
these heat rays have to traverse the thirty odd
millions of miles that separate us from Mars
the wonder is that we can detect them at all,
let alone be able to measure them with any
accuracy.

Nevertheless the sensitive apparatus set up
by Dr. Coblentz and Dr. Lampland in the clear
air of Arizona and with the aid of the great
telescope of the Lowell Observatory did suc-
ceed not only in measuring the total intensity
of the heat rays and infra-red rays received
from the Martian soil but also in determining
the proportion of the total energy of this radia.
tion contained in different parts of its wave-
length range.

This last piece of information permits the
calculation, from physical theory, of the teni-
perature of the Martian surface. As a result
of their work Dr. Coblentz and Dr. Lampland
report,* “the equatorial zones are much warmer

" “New Measurements of Planetary Radiation,” by
W. W. Coblentz and C. O. Lampland. Science (Laii-
caster, Pa.), vol. 60, page 295 (September 26, 1924).

BY Dk,

N THE WORLD'S' |
LABORATORIES &

E. E. Free

than the polar regions which emit practically
no planetary radiation; the morning side of the
planet 1s at a lower temperature than the after-
noon side which has been exposed to the sun’s
rays for a longer time; the dark regions are
at a higher temperature than the light ones,
and a gradual rise in temperature of the sur-
face of the southern hemisphere, where sum-
mer is now advancing, was recorded.”

This is a picture not unlike that which would
he exhibited by the surface of our own earth
and this similarity goes farther. Calculations
of the actual surface temperature of Mars in-
dicate, it is reported, that the reading “under
a noonday sun is up to 20 degrees Centigrade
or even higher.” Twenty degrees Centigrade
corresponds to 68 degrees Fahrenheit which is
quite a comfortable temperature, even for ter-
restrial creatures. It must be remembered, of
course, that this is a noonday temperature. The
atmosphere of Mars is known to be thin, as
is the air of the tops of high mountains on
earth. It is probable that during the Martian
night the temperature falls well below what
we call zero. Nevertheless, the new data indi-
cates that Mars is not so bad a place to live,
so far, at least, as temperature is concerned.

The other one of our planets that has been
suspected by some scientists of being possibly
the abode of life is Venus. The temperature
of this planet was measured, also, by Dr.
Coblentz and Dr. Lampland. The results ob-
tained are mysterious in that they indicate the
planet to be actually emitting very long-wave-
length infra-red rays of its own.  This might
be explained if the surface of the planet were
still hot from internal fires, but this is im-
probable.

The most reasonable interpretation is one
suggested by Dr. Coblentz and Dr. Lampland
themselves in a subsequent communication.}
It is that the planet rotates rapidly and that
some of the heat received from the sun is car-
ried around to the dark side of the planet,
whence it reaches us as radiated infra-red

T “A Tentative Interpretation of the Radiometric
Data on Venus,” by W. W. Coblentz and C. 0. Lamp-
land.  Science (Lancaster, Pa.), vol. 60, page 318
(October 3, 1924).

180

www.americanradiohistorv.com



www.americanradiohistory.com

IN THE WORLD’S LABORATORIES

rays. The suriace of Venus that we see is
white, glistening and featureless. Most as-
tronomers imagine that it is not really the
solid surface of the planet at all but is a per-
manent layer of cloud or dust occupying the

upper layers of the planet’s atmosphere.

How to Make a Selenium Cell

SeLeNTUM cells are already familiar to read-
ers of. POPULAR RADIO as the devices which are
able to convert light variations into electric
variations. They were used, for example, in
the famous “electric dog” of Mr. John Hays
Hammond, Jr., the little battery-driven car
that followed a light in any direction. They
were used, also, by Mr. H. Grindell-Matthews
of “diabolic ray’ fame, in his apparatus for
the control of boats by light signals.

Selenium is a chemical element. In some
ways it resembles metals; in other ways it
seems to be non-metallic. Chemically it be-
longs in the group including tellurium and
sulphur. Its most remarkable property, and
the one that makes it suitable for use in these
various light-detecting devices, is the property
of altering its electric resistance when light
falls on it.

This property is not disclosed very well by
a thick plate of selenium. Furthermore, the
selenium occurs in a number of different
physical forms, ranging from a black, glassy
variety to a gray, metallic-looking powder. To

181

get satisfactory results from this element in
the electric detection of light one must have
the selenium in the form of a thin film between
conducting terminals of some kind and one
must be sure that the selenium of this film is
in exactly the correct physical condition.

Dr. E. E. Fournier d’Albe, an English scien-
tist who has been for years the chief expert
on the use of seleniwm in light detection, .as
just published a book on the properties, han-
dling and uses of this element,* from which
we quote the following description of how a
sensitive and dependable selenium cell may be
made:

“Cut with a hack-saw a piece of ordinary
writing slate of the size required—say two
inches square. One surface should be smoothed
by means of sandpaper. (If two pieces of slate
are prepared, the two surfaces should adhere
for a short time if pressed together.)

“Now cover the smooth surface with graphite
by rubbing it over with a soit pencil. After
a good covering is attained, rub in the graphite
with a piece of leather and produce a good
black polish.

“Next, inscribe a to-and-fro line in the
graphited surface with a sharp steel point, cut-
ting just sufficiently deep to penetrate the
graphite surface. The cut (see the figure)

* «The Moon Element, an Introduction to the
Wonders of Selenium,” by E. E. Fournier d’Albe.
D. Appleton and Co., New York, 1924, 166 pages,
illustrated. The quotations are from pages 42-45.

F,,._ T —— SR S
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WHERE THE TEMPERATURE OF MARS WAS MEASURED
The Lowell Observatory at Flagstaff, Aris. (shown above), is where Dr. Coblents

and Dr. Lampland succeeded in weasuring

the heat of feeble rays from Mars.

From these measurements they deduced the temperature on that planet.
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should not be more than half a millimecter
wide (about one-fiftieth of an inch).

“Now comes the more ditticult operation—
that of coating the surface with selenium.

“As the fumes of selenium are unpleasant,
the coating should be done in the open air or
in a well-ventilated place.

“Have ready two pairs of pliers, a Bunsen
burner, a slab and a narrow strip of glass.

“Light the burner and grip one corner of
the slate in a pair of pliers. Grip a piece of
selenium about the size of a hazel nut in the
other pliers. Plunge the slate into the flame,
moving 1t to-and-fro so as to get an even heat.
After half a minute or so the slate will crackle,
without actually breaking, Whip it out of
the flame and apply the selenium as if you
wanted to paint it on. It will probably collect
into drops. Apply a little more heat and you
will find a temperature at which it spreads like
butter, though it will then be too thick. Put
down the selenium bit and take up the strip
of glass. With this glass, spread the seleniumn
evenly with the exception of the ungrooved
portions at each side. The surplus selenium
will adhere to the glass.

“The above operation is dithcult, but with
some practice a smooth, even glossy black cov-
ering of selenuim can be obtained. Do not
keep smoothing after the seleniumn has begun
to congeal, or you will get a purple crystalline
variety which is quite insensitive.

POPULAK

RADIO

“After coating, the slate shotld be placed un
the iron slab to cool quickly. p

“When cold, the selenium will be quite non-
conducting. 1f a battery and a sensitive gal.
vanometer are joined to the two uncoated side
strips of graphite, no current should be indi-
cated. If there is a current, it ineans that
the grooving is incomplete at some point. The
zig-zag groove should be one continuous line
dividing the graphited surface into two en-
tirely separate portions.

“If no current is indicated, we may proceed
to ‘anneal’ the selenium. This is conveniently
done on an iron slab one-eighth inch thick,
heated with the Bunsen burner at one end, A
steady gradient of heat can thus be obtained,
one end being nearly red-hot while the other
can still he touched,.

“The annealing consists of two operations
In the first operation the black lustrous
seleniumn is converted into the gray crystalline
variety by heating,

“This consists in bringing the selenium grad-
ually as closely as possible up to its melting
point, and keeping it there for at least half
an hour,

“This can be done by putting it back on the
former spot on the slab and gradually bring-
ing 1t up to the hot end.

“Seleniuin melts at 217 degrees, Centigrade,
and on cooling returns to the black, glassy,
non-conducting  state.  Such  melting must.

HOW THE SELENIUM CELL LOOKS WHEN
The gray surface is the selenium that cot

white lines.
lated parts by the white line.

The black surface is the ¢

COMPLETED

rers the groove beneath as indicated by the
) raphgte-cogted slate divided into two tnsu-
The white strips of metal on both sides make con-

tact with these two graphite surfaces.
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CAN RADIO POWER CONTROL THE WEATHER?

According to the process of Dr. Warren and Dr.
charged with electricity may be sprinkled from an
Air Service has been testing the process.

clouds or fog below. The U. S. Army

therefore, be carefully avoided. While making
the slate gradually hotter, watch for the ap-
pearance of black spots in the gray seleninm.
If you see one forming, whip oft the slate
onto the cold slab. The black spot will then
often disappear by re-crystallizing. In any
case you will be near (he melting point.

“The final cooling on the cold slab must be
accelerated by moving the slate about on the
slab. as otherwise the selenium 'is likely to
become ‘hygroscopic’ and attract moisture.

“As soon as the slate is cool it is ready for
mounting and testing. A simple mounting is
shown in the figure. The lightest contact be-
tween melal and graphite is as good as the
heaviest, so long as it is secure. The metallic
leads should not touch the selenium coating.”

Can Radio Power Control
the Weather?

Tue more or less startling suggestion that
this may be possible has been made recently
by Mr. G. H. Daly* It is well known, Mr.

» “Controlling the Weather by Wireless,” by G. H.
Daly, Popular gWirele.v: (Londan), vol. 6, pages 647
653 (Novemher 15, 1924).

Rancroft, sand that is highly
airplane to help condense the

Daly reminds us, that rainstorms are accom-
panied by powerful electric phenomena. The
atmosphere is not merely a lot of air with
some water vapor in it; it is also the seat of
mighty electric forces and electric changes.
Why not bring man-made electric forces, in
the form of powerful radio waves, to bear on
the electric phenomena of the atmosphere?
Possibly thus man could make rain or pre-
vent rain, at will.

It is a hardy prophet nowadays who will
attempt to set any limit to what radio might
do hut the suggestion oi Mr. Daly seems to
stretch a good many points somewhat farther
than they ought to go. It is quite true that the
atmosphere is full of a vast number of elec-
tric charges, motions and fields. It is equally
true that these electric charges have much to
do with producing and preventing rain, hail,
snow and other varieties of “weather.” It is
true. even, that Dr. Francis L. Warren, of
Harvard, and Dr. Wilder D. Bancroft, of
Cornell, have perfected a method of dissipating
fog or cloud by means of highly electrified
sand discharged from an airplane.

But this airplane attack on clouds has never
produced more than a few drops of actual
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rain, if that. Nor does it destroy a whole
bank of cloud. It merely cuts a path through
the cloud where the clectrified sand particles
actually hit it. In theory, such a small path
might cause a general precipitation of the
water in the cloud layer, but in practice this
does not seem to occur.

The reason is, apparently, that the electric
forces involved in the formation of raindrops
from the droplets of a cloud, or in other at-
mospheric phenomena, are so incomparably
greater than the amounts of electricity which
man is accustomed to control that our puny
efforts are of no real effect at all. In a series
of interesting articles on the relations of at-
mospheric electric charges to balloons, Mr. A.
Baldit has peinted out that millions of volts
and hundreds of thousands of kilowatts are
the units we must use if we wish to discuss the
vast — although  widely  diffused — electric
charges of the air.}

It is in the highest degrce unlikely that the
feeble energy of present-day radio waves will
have the slightest effect on these tremendous
forces in the atmosphere. Indeed, from the
psychological point of view, it may be un-
fortunate to have this viewpoint get into the
public mind at all. There have been allega-
tions in Europe that the present prevalence of
radio is spoiling the climate. Public clamor
against this or that scientific activity has arisen
in the past from far less basis than Mr. Daly’s
suggestion, improbable as it is.

T “The Free Balloon and Atmospheric Electricity,”
by A. Baldit, La Nature (Paris), vol. 52, pages 209-
213, 225-228, 241-246 (October 4, 11 and 18, 1924).

Stations for Checking Wave-
length Standards

Tue Bureau of Standards has issued another
revised list of American broadcasting stations
which hold to their specified wavelengths so
accurately that they may be used for the

POPULAR RADIO

standardization of radio receivers or of ordi-
nary wavemeters. The list, as issued by the
Bureau,* is given at the bottom of this page.

*Iadio Service Bulletin  (U. S. Department of
Commerce, Washington, D. C.), number 91, page 26
(November 1, 1924).

Cracking the Atom

A rew weeks ago Professor T. F. Wall of
the University of Shefheld, England, an-
nounced in the newspapers that he was about
to attempt to disrupt an atom. Instantly there
spread over Great Britain so strong a feeling
of alarm that many persons telegraphed to the
newspapers and to Professor Wall himself beg-
ging that the cxperiment be not attempted.
Someone had said that atomic disintegration
might be contagious. If Professor Wall suc-
ceeded in disrupting one atomn, all atoms might
fly apart in consequence. The earth and every-
thing on it might dissolve in one atomic holo-
caust into a cloud of electronic dust.

This, of course, was utter foolishness. There
is no more reason to expect that atomic dis-
integration in the laboratory would extend to
matter in general than there is to imagine that
smelting some iron ore in a furnace would in-
stantly turn all the iron ore in the world into
iron. But back of this bit of public hysteria there
is, it seems, a real and important piece of
scientific endeavor. Professor Wall describes
it in a recent issue of that admirable magazine
of popular science, Discovery.*

The possibility of breaking down the struc-
ture of an atom has been apparent ever since
the discovery of the nature of radioactivity
opened our eyes to the real constitution of
matter. We believe that all atoms are com-
poscd of smaller particles; the protons and
the electrons. Separate these particles and we
have disrupted the atom. All this is familiar

* “:'\_u Attempt to Break Down the Structure of the
Atom,” by T. F. Wall, Discorery (London), vol. §
pages 289-292 (November, 1924).

| Greatest
Assigned }4 "'f"ﬁge dewiation
Station Owner Location frequenry W ave- }::):: 11(;'_1 fr;—;’:,gj :
(kilo- length signed Jrequency
cyeles) frequency since
Sept. 20,
. 1924
s >
NSS | United States Navy.. ... | Annapolis, Md .. ....| 17.50 | 17150 | ¢3™ fyreen
WGG Radio Corp. of America..| Tuckerton, No. I, N.J.| 18.86 15,900 2 2
WII Radio Corp. of America..| New Brunswick, N.J.| 22.04+ | 13,600 2 ‘1
WSO | Ralio Corp. of America..| Marion, Mass..... .| 25.80 | 11630 3 2
WW] | Detroit News. ... .. . . Detroit, Mich. . . .. .. 580 '517 1 '3
WCAPD | Chesapeake & Potomar| Washington, D. C.. .| 640 169 1 2
Telephone Co. ....... ) '
WRC Radio Corp. of America..| Washington, D. C. . .| 640 469 1 2
WSB | Atlanta Journal........| Atlanta, Ga. .. ..... | 700 429 1 7
WGY | General Electric Co. . . . .| Schenectady, N. V.. | 790 380 2 !
WBZ Westinghouse Electric &| Springfield, Mass. . . 890 337 '0 K
Manufacturing Co... .. ’ i
KDKA | Westinghouse Electric &| East Pittsburgh, Pa..| 920 326 1 1
Manufacturing Co. ...
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Radium Chemical Co.
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$75,000 WORTH OF ATOMIC DISRUPTION

Inside the tiny tube in froni of the opera

at the left contain other tubes ready for

walue of this radiwm i

tor is radium worth $5000. The packages
shipment lo hospitals and physicians. The
s due entirely to the fact that its atoms disintegrate and send

out the curative rays.

1o readers of PoruLar Ranro from the numer-
ous articles on atomic structure that have ap-
peared 1n these columns in the past two years.

About two years ago, indeed, two experi-
menters at the University of Chicago believed
that they had succeeded in disrupting the
atom of tungsten by exposing very fine tung-
sten wires to enormous electric currents. The
wires literally exploded. Helium gas was
found—or was believed to be found—in the
space in which the wire had been. It was as-
sumed that some of the tungsten atoms had
burst apart, helium being one of the products.

Unfortunately, the careful repetition of this
experiment at the University of Chicagot and
at the Mount Wilson Observatory, in Cali-
fornia,f led to negative results. It is still
uncertain whether the tungsten atoms really

t “The Absence of Ielium from the Gases Left
After the Passage of Tlectrical Discharges,” by S. K.
Allison and William D. Harkins. Journal “of the
American Chemical Society (Easton, Pa.), vol. 46,
pages 814-824 (April, 1924).

t Noted in a report of the Observatory in Popular
Astronomy (Nerthfield, Minn.), vol. 32, page 152
(March, 1924).

were disrupted or not. But meanwhile Dr.
Ernest Rutherford and his assistants at Cam-
bridge, England, have succeeded in disrupting
thirteen different atoms by bombarding them
with the fast-moving particles that fly out
of radium.§ One of the products of the dis-
ruption is hydrogen and this is the only prod-
uct that has been identified. To this extent,
at least, atomic disruption is an accomplished
fact.

The disruptions accomplished by the aid of
the radium particles occur on so small a scale
that it is difficult to tell anything about them.
More important, if true, is the atomic trans-
mutation said to have been accomplished by
Professor Adolf Miethe, of Charlottenburg,
Germany. Professor Miethe, as every news-
paper reader knows, believes that he has trans-
muted mercury into gold. In the mercury
inside a mercury-vapor lamp, after some 200
hours of operation, Dr. Miethef found traces

§ Porurar Rapio for January, 1924, page 88.

{l Professor Miethe published a brief preliminary
description of his experiments in Die Naturwissen-
schaften (Berlin) for July 18, 1924
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Connecticut Telephone and Electric Co.

|

I

WHERE THE SODION ION DETECTORS ARE MADE
This piciure shows one of the stages in the manufacture of the sodion detector
tube—the wewest farm of which will fit into standard sockets in radio receiving
circutts

of gold. Ilc believes that the long exposure
of the mercury atoms to electric stress comn-
verted some of them into gold atoms. It is
highly desirable that this experiment be re-
peated by other scientists and this is now being
done, in America, under the direction of Pro.
fessor I H. Sheldon of New York University.

Professor \Wall proposes to attack the struc-
ture of the atom in still a different way. In-
stead of using heat plus clectricity, as the
Chicago scientists did, or clectricity alone, as
Professor Miethe did, Professor \Vall pro-
poses to use magnetism. The revolving elec-
trons inside an atom probably behave, as all
moving electric charges do, as though they were
magnets. It ought to be possible. Professor
Wall thinks, to bring to bear on these internal
clectrons of an atomn, magnetic fields strong
enough to drive the electrons out of their paths
and cause the atom to fly apart.

In order to obtain the immensely powerful
magnetic fields which he nceds Professor \Val]
proposes to use condensers of large capacity.
These will be discharged suddenly through a
coil surrounding a magnetic core. This causes
a momentary but enormously intense mag-
netic field at the point where the field of this
coil is concentrated. Here the atoms to be
disrupted are placed. Tt is hoped that some
signs of breakdown will be obtained but none
have been reported as yet.

Whether Professor Wall succeeds in this
experiment or not, whether or not Professor
Sheldon confirms the gold-making experiment
of Professor Miethe, we are approaching step
by step a better knowledge of how to attack
and control these forces and particles inside
the atom. We may be sure that atoms will
be “cracked” successfully some day, even if
not as a result of the experiments now under
way.

An exclusive article by Professor Wall will
appear soon in PoruLArR Rabpio.

The Sodion-Ton Detector in a
New Form

THE sodion detector tube, a tube operated by
atoms of metallic sodium each of which has
lost one electron and become a sodium “ion,”
was described in this Department of PopuLAr
Rapro in March, 1924. The original form of
this tube would not oscillate nor would it fit,
without modification of the circuit, into most
of the standard receiving hook-ups. To over-
come these handicaps to public favor the mak-
ers of the Sodion tube have now devised a
new type of the tube which will oscillate, may
be inserted as a detector in place of the usual
tube in any circuit and will fit into the stand-
ard tube socket. Three of the new tubes have
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been tested by the technical department of QST
and the results are now reported.*

One of the characteristics of the original
Sodion tube was, it will be remembered, that
it contained no grid, the usual function of the
grid being carried out by a third, semi-cylin-
drical electrode called the “collector.” In the
new tube this collector appears to have been
replaced by a grid-like cage of wire placed
between the fHlament and another cage of
wire which serves as plate. Otherwise the
tube is not much altered. It is still neces-
sary to run it hot in order to vaporize the
sodinm atoms upon which its operation de-
pends. The heating is done, as before, by a
coil of wire around the glass bulb which coni-
tains the vacuum. This bulb is contained, in
turn, in an outer glass shield which is not air-
tight but which serves as a protection. The
filamient is novel in that it is made of tantalum
wire instead of the more usual tungsten.

According to the tests reported the mutual
conductance of the tube was 260 microhms,
the plate impedence was 51,000 ohms and the
voltage amplification was 22.36.

Are the Blood Corpuscles
Minute Condensers?

Trir most important constituents oif human
blood, as well as of the blood of other red-
blooded animals, are the tiny red corpuscles or
“hlood cells,” many millions of which are con-
tained in a single drop of the living fluid. It
is these red cells that give the color to the
Dlood : it is by their aid that the blood carries
oxygen from the lungs to the tissues of the
body ; physicians use the number and character
of these red corpuscles to assist their diagnosis
of disease, Few parts of the human body are
more essential or more interesting than these
minute red-colored specks of living matter
that float about in our arteries and veins.

It has long been suspected that these cells
have electric propertics that are important to
the proper discharge of their functions in the
hody. All living matter is more or less elec-
trical in its nature. It is a perversion of this
idea that led to the exploded Abrams delusions
which were mentioned in this Department last
month, The Abrams ideas are wroung—per-
haps purposely and fraudulently wrong—Dhut
that must not blind us to the fact that there
exist some real electric properties of living

* «The New Sodion D-21 Detector,”
QST (lartford, Conn.), vol. 8, numher 5,
23.26 (December, 1924)

anonymous.
pages

—
0o
~1

matter which it is the task of orthodox scrence
to investigate and, if possible, to put to use.

One interesting observation with  especial
reference to the electric properties of the red
corpuscles of the blood has heen published re-
cently by Professor J. F. McClendon, a well-
known physiological chemist of the University
of Minnesota* Professor McClendon has
measured the electric conductivity of a mass
of red blood corpuscles extracted from the
blood of an ox, using both direct current, and
alternating current of 1,000 cycles a second as
well as a current of one million cycles a sec-
ond. At 1,000 cycles the conductivity is ahout
the same as for direct current, but at one mil-
lion cycles (corresponding to a radio wave of
1,000 kilocycles or 300 meters) the conductivity
of the red blood cells comes out ahout 40 per-
cent greater than at the lower frequency.

As this is only a preliminary experiment,
Professor McClendon is properly caretul about
committing himself to any specific explanation
of this fact, but he suggests the one that will
occur immediately to any radio engincer, name-
ly, that each red hlood cell is a tiny condenser,
the wall of the cell being non-conducting while
the interior mass of fluid or whatever it is, is
a fairly good conductor, A simple analogy
would be a small rubber sack filled with dilute
sulphuric acid or with salt water.

[f this is really the electric nature of the
red blood cell it is apparent that a direct cur-
rent cannot pass through the cells at all. It
will traverse blood by way of the solution in
which the red cells are floating, passing, as it
were, through the chinks between the red cells.
The same will be true, to an approximation,
for alternating currents of low frequency, as,
for example, the 1,000-cycle current that Pro-
fessor McClendon used.

But for high-frequency currents the con-
denser action of the corpuscles will come into
play. The electric alternations, analogous to
radio “waves,” will pass through the corpus-
cles themselves, just as a radio-frequency wave
will pass through a low-capacity condenser.

If this conclusion is confirmed by later work
and if such a condenser action proves to be a
general property of the living cells elsewhere
in the body as well as in the blood, we will
have taken a long step toward understanding
the mysterious effects of high-frequency cur-
rents and waves on the human body as well
as the electric relations of life itself.

* “Electric Conductivity of Red Blood Corpuscles
1Tsing ITigh Frequency Alternating Currents,” by I.
. McClendon. Science (Lancaster, Penna.), vol. 60,
page 204 (August 29, 1924).

The Next “How to Get the Most Out of Your Ready-made
Receiver” Article

The third article of this helpful series will tell you how to get
the most out of a Melco Supreme Tuned-radio-frequency Receiver.
This receiver has five tubes and is one of the latest models with

an inclined panel.

In a near issie of PoruLar Rapro,
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Tios department s conducted by Porcrak Kavio LasokaToRY for the purpose (:f 'r‘euc[)mgl t;.,

radio experimenter and the broadceast listearer dnformed conceriing the uufcu'sl 1;;7'1,11110113‘ (12[“ t_:.}

approved developments in radio equipment. Only such_apparatus as has been tested ai
endorsed by the Laboratory is noted in these colunns.

JACKS BATTERIFS ) .
Jacks: Pacent Flectiie Co Twniho battery; Primary Al f. C.ap. -
]:I: i S0 M. and Sabes Co. lne Rubat vechargeable wedt # Batteries;  adi
i G o ({0 i Cory. Rabat Co. ) i} .
; Mjf)‘”_ '\‘!' /I"“ "'\Il-',“”".' Radie Corp. Sudbencd BT batteries (wel); Sullnfncl Fleetric Ce
S oot ddrv batteries: Twin biry Cell Battery (o
GRIDLEARKS AND REFSISTANCIES US] dadio S0 and “RB7 batteries; U, S, Laght
P : S ) P & Heal Corp.
Cartridge rosistaiccs: Pacent Ilectrie Coo ) I\'lj .![;n‘ I_'I”‘(,)\, : Universal Battery Co.
(,;ri:l Joale ond condenser: Planstichl Radio Service Woestinghowse rystal case ‘,A“l',, g (md‘ «
>( ® ST N P Co batterics: AWestinghonse l nton Battery ('.0
.[.\%““[“‘-)[’"-' ,‘/.Ijl,mztll ! " I‘;‘:lI“I“ 1l S T it Radio (1 illard radio batteries; Willard Storage  liatiery
wri [t el PR Cdho NS &
Sl S - SRy 0] R ries; Wizard Buatiery
ariable grid resistances; Walnat Fleetie g, H ('7“)”'1 AT and TR batteries; U iR
Co. ol morop Qa0 “B" tteries: World
Kovalty < avialdle  griddoal; Wireless  Products . ',I‘I ,S'm("f““ AT and BT batteric
Corp. Battery Co.

Royalty resistance wnits: Wireless Produets Corp. VARIABLE CONDENSERS
Resistance Uit Yaxtey NMitg, Co, Thoydarson cariable condenser; Thordarson  Fle

S SNNU D@ tric Mig., Co.
FIXED CONDENSERS 7.8, Tool cartable condenser; U1 S, Tuol Cao,,
Condenser  and  grid-deal; Planstichl Radio Ine. )
Service  Co. 'ariable condinser: United Scientific Labs., Tne
“Buildewp” odica condensers: Chanles Scliindler, ariable condenser; The Westwyre Co.
Fived condenser; Statfod Radwo Co.
Fived condenser: Waluant Electiie Mig. Co. FUNING INDUCTANCE UNITS

Fived condenser; Yaxley NMfg. Co.
BATTERY CIHLARGERS AND RECTIFIERS

Trurney's spider-web  plev coils; Tristan Sales
Caorp. ) .
Uncle Sam master tuning coil; Uncle Sam Elec

Kumbold battery chaygers; P Co Rumbokd, tric Co. ) )
Portable rectificy: Sterling Mg, Coo Work  Kite cariometer; Workrite Mfy. Co.
Ualley battery charger; Nalley  Flectrie Co, Work Kite variocoupler; Waakrite Mfg. Co.

A VARIABLE RESISTANCE ELEMENT
OF CARBON .

Nawte of instruanent:  TFilament rheostat.

Description: A variable resistance element
composed of a number of carbon-mate-
rial disks. By adjusting the pressure
upon the pile, the resistance is controlled,
A screw and attached knob is used for
this purpose.  All exposed metal parts
are nickelplated. The disks are held in
a metal cylinder,

[Jsage: In a filament circuit for controlling

ey the filament current.

Single pile of carbon disks assembled in a Outstanding features: A single-pile rheostat,

metal cylinder with  pressure control.  Single-hole
mounting.

Maker: Muarshall Electrie Co.
188
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SWIITCIIES
Filament lock switch  Walbert Mig Co.
Saitch, Walnart FLlectrie Mg ()

SOCKETS AND ADAPTERS
I T socket, Union Radio Corp
Safety rim socket. MWallhert Mig (o
Walnart socket, Walnart Fklectrie Mfg, Co.

RHEOSTATS
Uinity 1ermier vheostat, Umty Mig. Co.
Kheostot Wilcox  Laloratorres
Hoark Rue termier rhoostar, Workrite Mfg  Co.
Rheostat, Yaxley Mfy, Co

RADIO CARINETS
De Lwve radio cabincte; TTtility Sapply Co
Radio valinet furnitiere; Whaling Waood Product
(

Wonmdeor Londepoalvr comsde, Windaor Furniture

Co

A RADTO FREQUENCY  TRANSFORNER
IN A AT

Name of instrument :
former

Deseription A transtormer  designed  for
radto-frequency  amplification on wave-
lengths slightly higher than those ordi-
narily used for broadcasting  (about
1,200 meters).  The transformers are
matched up to the same ifrequency and
have a sharp resonance curve. The
coils are dry, and are demoistirized and
retained in a  vacuum tube.  Neatly
mounted on a bakelite base.

Radio-frequency trans-

[ “saye In a medivm wave radio-frequency

amplifier or in a superheterodyne re-

ceiver for inter-stage coupling.

Outstanding features:  Coils dry wound and
dehydrated in a vacuum. lLow distributed
capacity windings.  Sharply peaked res-
onatice

A‘I(lkl"

St. James Laboratories, Tne.

TURES
Unizversal tubes; Universal Radio Laboratories.

Equipped wwith soldering lugs

Dry-ccound and dehydrated coils 00 a cacuom

HEADPITONES
Tower's Screntific headset: Tower Mig, Co.
Awmhassador phones: Tower Mig, Co.
Berwick Supreme headphones: Triangzle Eleetrn

Trading Co.

Trimm headsets: Trimm Radio Mfg Co.
Professional ieodset; Trimm  Radio Mfg, o
Dependable hieadset: Trimm Radio Mg, Co.
dmpl-tone phoncs: Union Fabrie Co.
IHarren phones: Warren Radio Pliome Mfg. (o
Hork Rite concert headset; Workrite Mig, Co

DIALS

Dial: Trufix Radio Products Co.

KNnob and dial: Walbert Mfg. Co.

[ial: Walnart Flectric Mfg. Co.

ork Rite E-Z-Tune dial: Workrite Mfg., Co
KNpobs and dials: Yaxley Nfg. Co.

A MEDIUM FREOUENCY TRANSFORMER

Naunie of instrument: Radio-frequency traus-
lormer.

Description: A transformer  designed  for
radio-frequency amplification at a longer
wavelength than that used for ordinary
broadcasting. The workmanship on the
coils, the general construction, and the
design are of the highest order and make
the instrument a suitable one to be in-
cluded in the intermediate stages of the
superheterodyne amplifier. The coils and
leads are inclosed in a moulded bake-
fite shell. with the terminals brought
out to soldering lugs.

Usage: In a high wave radio-frequency
amplifier or in a superheterodyne re-
ceiver for inter-stage coupling.
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- ’ v Quitstanding Jeatures: A well-made  instru-
went with @ good muplification factor
and suitable resonance curve,

Maker:  Rauland Mig. Co.

= s v s gt At S
38

A NEW  MODEL  OF AN OLD TFAVORITE

Nuame of instrument:  Variable condenser.,

Deseription: A coudenser of the grounded-
rotor type with the insulation spaced so
that it is not in the dense part of the
clectrostatic field,  Only two insulating
pieces are used. The design of the bear-
g is excellent and the rotation so
snooth that a good regular capacity
curve is assured.  The losses at high
frequencies are negligible.

Usage:  Inoany  radio-Irequency  circunit  for
g,

Qutstanding feato es: Rigid construction and
carciul workmanship,  Low loss,  Good
Connections,

Maker:  Hannnarhd  Migo Co.

NI,

-

. . . j . - AUDIO-FREQUENCY TRANSFORMERS
. . 5 ol oD
Hard rubber uz.mlufu/_:_/ strip.  Equipped weith Tntorstige. postey amplif g {ransformedi Tho
coldering lugs darson Eleetrie Mfg. Co.
Chorderson  super audio-frequency trunsformer
Thordarson Fleciiie Mfg. Co.
Caited awdio-prequency transformer; United Mfg,

MISCELLANEOUS A\t ESSORIES & Dist. Co.
Insurtube, Terlee [Electric & NMfg, Cuo.
Dial adjusters; Union Radio Corp, . CRYSTAL DETECTORS
Unity electric soldering iron: Unity Mfy. Co. Volfotip  crystal  detector;  Wholesale  Radio

Soldering Lir, Valley Foirge Chemical Co.

Solder fluw and rvosen core solder; Valley luorpe
Chemitcal Co. R e e

“Cross Cowntry” chedt (parts and histiuciions KECEINVING SETS

lqnipment Co,

Vesco Radio Co. Thowmpson neutrodyne receiver; R R Thompson
Univernier; Walbert Mig, Co. Mg, Co. ’
Lettered binding posts; Walnart 1 leciric Mig, Co, Sectianad  radio outfits; Tresco Radio.
Adjuster; Walnan Elecwrie Mg, ¢ o Tuska recetver: C. . Tuska Co.
DX-10-Point  antewna  whe: Xandell Conp. Radivdyne vecelver;, Western Coil & Electrical

Westwyre soldering iron, The Wearwyre Co. (o
LI crystal receiver; The Westwyre Co,
LOUDS PEAKERS Zenith receivers; Zenith Radio Corp.

Th((‘mzp.s‘ou Magnathione, R0 Thompson Mfg, POTENTIOMETERS
)

Co. Poteutiometer: Tnited Seientific Libs., Tne
AT»L.mbretom_: loudspeaker ; ‘Fimbretone \ig. Co. Pul.'ul[.uu:'tw'" Yiaxley .\”r‘;- Co ,
Tommons Talkers; ). S. Timmous. ’ ’

Berwick Supreme loudspeaker; "Uriangle blectro

G (oo I’HO:\'()CR.\}’II ATTACHMENTS
Concert model speaker; Trimm Radio Mig. Co. Dudeetone; Teagle Co.
Homespeaker; Tiimm Radio Mfg, Co. Trivom  plionograph  attachmient: Trinnn  Radiu
Trinity loudspeaker; Trinity Kadio Corp. Mig, Co.
Black Beauty reproducer: United Radio Canp,
Van-Le reproduces: Van le Corporation, PHONFE PLUGS

Professional reprodiucer; Voluma Produmn. Inc.

Moon loudspeaker: Wilson Uteneil o, G s-circult plug: G E. Walker Co., Inc.

Work Rite concertrole; Waorkiite Mig., Co. Plug; Yaxley Mig. Co.
X1TS I’ANELS
. . Celesto sl 2 -k s Prin 1 .
Superheterodyne kit; Victoreen Rudio. b Sn\p([)nl; z“}sz black panels; ‘Priangle Rubber &

This h§t of apparatus approved by the Porurak Rapio Lasorarory will
be continued as a part of the WHA'I’S NEW IN RADIO APPARATUS
department until all instruments, parts and complete sets have been in-
cludeq. The.hstmg 15 alphabetical by manufacturer’s name and the install-
ment in this issue goes through the letters T and Z. Next month the depart-
ment will be'gm_ listing manufacturers whose names begin with the letters
A to C, Thxg list will also include new apparatus and parts that have been
tested in the luboratory since the first insiallment appeared,
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[riems of general interest that you ought to know; bits of wuseful information that
every radio fan ought to know.

DX Stamps 1o Ferify
Reception Clarms

Herearter, the radio listener will have to
exhibit proof of his cliims of long-distance
reception by presenting a “verification stamp.”
Some of the principal broadcasting stations in
the country have launched a plan that promises
to furnish a new hobby to the radio public and
the DX fan. Each station has a supply of
steel engraved stamps, printed in ditferent col-
ors for the stations on different wavelengths.
To receive one of the stanmips the fan must
write in to the station giving the time he heard
it broadcast aud the numbers he picked up.
The station staff will then check back on its
records to verify the numbers reported. If the
report is correct the fan will receive a stamp
that bears the call letters of the station,

+ o+
Metronome Ilelps Listeners
to Tune I'n

Tue Breslau broadcasting station in Ger-
many has established a loud-ticking metronome
in its station. This is operated for some time
before the regular program is broadcast. The
ticks enable listeners to distinguish clearly the
loudness of the signals and to tune in bhefore

the programs are broadcast.
ok %

Fans Offer to Buy Gl Set for
Government Ship

A Grour of broadcast listeners around New
York City has offered to purchase a CW
transmitting set for one of the Government
ships that has been creating havoc with ama-
teurs through its spark transmitter. They have
forwarded a letter to the Postmaster-General,
requesting that the Post Othce Departmeut get
rid of the obsolete spark transmitting equip-
ment on the U. S. mail bhoat President. This
is a matter of concern to radio listeners along
the vast coast lines and the Great Lakes region
of the country, for a large percentage of ship-
to-shore traffic is carried on ahmost altogether
by the spark transntitting systen,

101

Radio a Government Monopoly?

A prorosal for making radio broadcasting in
France a government monopoly was announced
in the Chamber of Deputies a short time ago
by one of the secretaries of the government
bureau that controls the post office, and the
telegraphs and telephones. The Chamber has
passed a bill covering this proposal and has
sent it to the Senate. This is particularly sig-
nificant to Americans, coming as it does at the
same titne as the decided stand assumed by
Secretary Hoover against governiment opera-

tiot.
* ok %

Ship at the Pole Hears "Frisco

I~ the early part of December, a Norwegian
ship 15 degrees from the South Pole reported
hearing station KFS at San Francisco. Un-
sticcessful attempts were made to establish two-
way communication. This is one of the long-
est nurth-and-south* records made.

*  *

d Gong Announces Radio
Programs

Tue crash of a big brass gong is sounded
by the Hamburg station in Germany for in-
troducing its programs. After each number
two-minute intervals are recorded by two
strokes on the gong, to assist listeners in tun-
ing. These are followed by a single stroke
that announces the beginning of a new selec-
tion. A news bulletin in English is broadcast
every night at 10.50 Greenwich time (about
6 P.M. Eastern time) on a 387 ieter wave-
tength,

* % %

“Radio Pistol” Summons Aid

A MINIATURE transmitter has beeu invented
by an Englishman who designed it to be car-
ried on the person and operated like discharg-
ing a pistol in the event of a hold-up or an
cmergency.  The signal thus transmitted can
be received at short distances so that the
police could recognize the characteristic note
of this type of set at listening-in stations.
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Musical Tryouts by Radio

Mr. PauL SpecuT, an American musician
who reccently completed an English concert
tour with his band, has recommended some ad-
ditional American bands and orchestras for
English engagements. In order that the British
agents may hear these bands and judge them
without the necessity of crossing the occan Mr.
Specht will arrange, it is announced, that the
performance of these bands will he broadcast in
New York, picked up in England, and sub-
mitted to the agents in that way.

bid bt #

New Telephone Receiver Ilanys
onthe Ear

A Nrw form of telephone receiver for radio
use has appeared on the market in Germany.
It is very light and the receiver proper is sur-
rounded by a thin cap of rubber, the opening
in which is large enough to permit the whole
contrivance being. hungson the ear.

x @ b

American Concert is Relayed to
South Africa

A NumBER of American broadcast programs
have been picked up recently in England and

POPULAR RADIO

re-radiated by the British stations to their
local audience. One of these seems to have
reached across the equator to South Africa. A
listener in Capetown writes to the Wireless
IWorld (London) saying that he heard it.

* * *

Radio Has Tallest Goncrete
Structure in the World

Tue distinction of being the tallest masonry
structure in the world, long possessed by the
great smokestack of the copper smelter at
Tacoma, Washington, has been lost, says the
Engineering and Mining Journal (New York)
to the concrete tower of the radio station be-
longing to the Japanese Government, the sta-
tion that did such good service after the re-
cent earthquake. This tower is 660 feet high.
The Tacoma smokestack is only 573 feet high.

* k%
Spain Joins the Radio Procession
SraiN has given a concession for radio

broadcasting and for the manufacture of radio
apparatus. As soon as the necessary transmit-
ting stations can be erected local programs will
be broadcast from a studio near Madrid and
British concerts will be picked up and re-
layed. PTT (Madrid) is already operating.
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RADIO SPEEDS UP THE WORK IN A BERLIN BAKERY
Music has long been recognized by efficiency experts as a factor in making lighter the

burdens of those who labor with their hands.

Here is a snapshot in a workroom

in which a radio receiver is part of the equipment.
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Underwood & Underwood

BROADCASTING THE BELLS OF ST. CLEMENT

For the first time, the old nurscry rhyme,
by the bells of St. Clement Danes Chaoreh, Strand, Londoi.

“Oranges and Lewons,” was broadcast
It was quite a problcin

1o focaie the microphone so as to gel clear reproduction of the bells and vet elim-
inate the vibration of the woodwork and the mechanical noises.

Harnessing the Short 1laves

Ster by step the scientists arve completing
the conquest of the radio waves thal are
shorter than one meter. From France comes
the report that the cathode-ray oscillograph
has recently been used successfully to detect
and examine waves down to J0 centimeters
long, a trifle over onc foot. This means a
frequency of one billion cy;clcs a second.

* *

Texas Has the Greatest Number
of Broadcasting Siations

Tue number of broadcasters in each state
seems to he determined by a combination of
population and area. Texas, which is the lar-
gest state though by no means the most popu-
fous, has the largest number of broadcasting
stations, 42. But the second state is Pennsyl-
vania, which is populous but not especially
large. It has 41 stations. California, again a
large state, is third, with 39; and Ohio, a pop-
ulous one, is fourth wit*h 3(?':

*

Ban on the Broadcasting of N ews

Tur issuance of the first private transmit-
ting license in Indja has just heen announced.
It has heen granted to the Radio Club of Ben-

gal. The broadcasting of concerts and weather
reports is permitted, but it is expressly for-
bidden 1o broadcast anything in the nature of
news.

* k¥
An Effect of the Ice Age on Radio
“Tuae Ice Age was over, in this part of the
world at least, some 30,000 or 40,000 years ago.
Yet it has greatly influenced radio in the Chi-
cago district.” A recent statement issued by
the U. S. Geological Survey remarks that the
zones in and near Chicago where radio fans
get good ground connections easily, as comn-
pared with other zones where ground connec-
tions are very difficult to obtain, are delimited
hy the materials—sand, gravel or clay—Ilaid
dowi by the great ice sheet that covered that
part of the countrz du:ing*thc Ice Age.

Music from Vacuum Tubes

Tur making of musical devices employing
the principle of the oscillating audion seems to
have absorbed the energies of many experi-
menters this summer. At least five such out-
fits have been described in print and several
others have been exhibited. All this was done
by Dr. Lec de Forest years ago. His results
and methods were described in PorurLar Rapio
as long ago as November, 1922.
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The Helping Ham

A Hapry example of that kind of co-opera-
tion that has distinguished American radio
amateurs was demonstrated on Election Night
when a New York City fan copied election
returns from WEAF and telegraphed them to
station KGO at Denver. In announcing these
gratuitous reports KGO publicly thanked the
New York amateur for his assistance to Rocky

Mountain listeners.
* * *

Does Change in the Tide
Affect IWavelengths?

THE amateur radio station 1MO at Wiscas-
set, Maine, installed for the purpose of estab-
lishing communication with the schooner
Bowdoin that brought back Captain Donald
MacMillan from the arctic last fall had not
been in operation more than twenty-four hours
before mysterious changes were observed in
the wavelength of the transmitter. The ad-
justments of the station were inspected, and a
wavemeter was employed frequently to check
the oscillations. Finally it occurred to the
operator that, as the antenna and counterpoise
had been suspended from the dock over the
water, the tide might have something to do
with the condition. Wavemeter readings taken
at the ebb and flow of the tide, when com-
pared, showed that in every case the wave-
length increased with the rise of the tide and
decreased with the fall. The operator believes
the tide affected the capacity of the station’s
counterpoise.

Henry Miller

INVENTOR WINS IMPORTANT RADIO
PATENT SUIT

After four legal battles with the Government,
Dr. James H. Rogers of Hyattsville, Md., dis-
coverer of an undersca radio communication
method, won his rights to his patent. He is
shown above with his submarine radio trans-
mitter that was used during the war.

Thunderstorms Come in Cycles

A FrencH scientist, M. "Abbe Gabriel, has
established to his own satisfaction the theory
that thunderstorms, the bugbears of the radio
fan, have a definite cycle of maximum and
minimum activity. He has found that for =z
period of seven years electrical storms will be
at a minimum; for the next twenty years they
will appear at an average rate, followed by
ten years of exceptionally heavy rain and elec-
trical disturbances. To reassure radio ama-
teurs he announces that we are just starting
on the minimum period of this cycle, which
should mean decreased static discharges for

some years to come.
* * *

IVhere Are the l/Vild Wives
Straying?

Have you lost either a wife or a bulldog?
If so, you may apply for help to your local
broadcasting station. According to an an-
nouncment from one of the largest stations,
such appeals are numerous. Requests, indeed,
for the return of lost dogs and lost wives at
present are running about even. Husbands are
cither less prone to stray from the fireside or
else they are not considered worth retrieving
in this age of feminine independence, for so
far no requests have been made to locate miss-

ing husbands.
* ok *

France Puts a Censor on the Air

RaApio communication in France will be sub-
ject to police supervision following a recent
order of the Minister of the Interior. A spe-
cial service has been organized at the Sureté
General (which corresponds to our Department
of Justice) whereby future air conversations
and messages will be censored by the officials
who will “listen in.” The reason given for
this movement is the possibility that the ene-
mics of the country may use radio stations to
spread harmful propaganda, as groups of for-
eigners have used various means to spread
reports detrimental to French finance and
credit, which has reacted on the Bourse,

Radio Race Around the World

Won in Five Seconds

Rapio signals were sent around the earth in
five seconds recently in a test that originated
at high-power stations near New York City.
The letter “S” was sent three times in a west-
erly direction and the letter “C” three times
toward the east. The westward signals that
started at Tuckerton, N. J., were relayed
through. San Francisco, Honolulu, Malabar,
on the island of Java, London and Riverhead,
N. Y. The eastward signals were sent out
from Marion, Mass., through St. Aisse in
Francq, Saigon in Indo-China, San Francisco
and Riverhead, N. Y. The operators working
the eastward signal won the race by a second.
The race started in New York where keys
controlled the distant transmitters,
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4“TROUBLE
SHOOTING”

i T o —

ConpuUcTED BY S. GorpoN TAYLOR

Every radio receiver requires a careful balancing of all of its parts if the best results are to be

obtained. Two receivers made from exactly the same design mnay [
variations in the parts used, the skill of the experimenters and the jocations of the
This department is conducted for the special benefit of readers

owing to
recetver.

radio receivers described in Popurar Rapio and

give widely different results,

who have built the

who want to profit from the expericnce of

others in operating them—to learn the little kinks that get the maximum results.

Hook-up Changes in the Pressiey Superheterodyne Receiver

(This set was described in PoPULAR Rapio for
December, 1924)

It will be noted that there are some dis-
crepancies between the text, the schematic
diagram on pages 580 and 581, and the picture
wiring diagram on page 582 in the December
issue. While the connections as given in these
three portions of the description will all work,
best results will be found with the connections
as shown in the picture wiring diagram on
page 582, or on the picture wiring blueprint
which is an exact duplicate of the diagram on
page 582 but much larger in size. Therefore
the builder of this receiver is advised to fol-
low the picture diagram or the blueprint in
wiring up the receiver. These are correct ex-
cept that the numbers 1 and 2 on transformers

L, and L. should be reversed. The instrument
and panel layouts as shown ‘n the descriptive
article are correct, as are the panel and instru-
ment layout blueprints.

The Use of UV-201-a or C-301-a Tubes
in Place of the WD-12's

For those who wish to use six-volt tubes
in place of WD-12's in the first five sockets of
the Pressley Superheterodyne Receiver the
hook-up is given in Figure 1. The only change
required is to place the filaments of the tubes
in parallel and to substitute 6 or 10-ohm rheo-
stats for J1 and J2. Incidently, this is the
correct schematic diagram of this receiver
when used with 201-a tubes.

Resistance-coupled Four-circuit Tuner

(This set was described in PoPULAR Rapio for
October, 1924)

As a result of investigations made of four-.

circuit receivers constructed by readers ac-
cording to the description in the October issue,
the following suggestions are offered in the
hope that they may help other constructors of
this receiver who are not getting the results
that they are justified in expecting.

It is well to start with a repeated assurance
that this receiver should prove excellent in

selectivity, tone quality, volume and distance
reception. 1f the owner does not find this true
of his receiver, then it is not working properly
and the following ideas should prove helpful
in eliminating the trouble. Incidently, if any
of the readers of Porpurar Raplo, in experi-
menting with this receiver, should discover
any remedies for troubles which they may have
encountered and will inform this department
of same, we shall be glad to pass the informa-
tion along to other readers.

The single turn of bus wire which comprises

195
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L A REVISED WIRING DIAGRAM OF THE
PRESSLEY HOOK-UP
Ficure 1: This agrees with the picture diagram published tn
the December, 1924, issue of PoPULAR Rabio except for changes
in filament wiring to allow for the use of UV-201-a tubes

coil “A” should be shifted to different posi-
tions on coil “C.”" If it is moved to the left
(further from coil “B”) selectivity will be
improved because of the looser coupling be-
tween coils “A” and “B.”" On the other hand
volume is sometines increased by moving it
closer to coil “B.” A little experimenting will
show just what position is best {for any par-
ticular receiver.

Be sure that the Gridenser across the pri-
mary of the audio-transformer is of 0005 mfd.
maximum capacity. This instrument is also
made with a maximum capacity of .001 mfd.
maximum, but the minimum capacity of this
latter type is too large for satisfactory use in
this receiver.

If one is in doubt as to whether he has the
proper Gridenser, a fixed condenser of .00025
mfd. may be substituted and if general results,
and especially the selectivity, are improved it
will be an indication that the Gridenser was
the wrong size.

A little study should be given to the proper
adjustinent of the detector rheostat and the
potentiometer to determine just where the
point of maximum efficiency lies. The way to

www.americanradiohistorv.com

tentiometer winding to smoke is the use of

go about this is first to set the rheostat at a
high value; about 4 turn in a clockwise di-
rection from the “off” position. Next turn the
potentiometer knob to a point where the de-
tector tube becomes noisy (a continuous hiss-
ing or roaring sound), then turn the potenti-
ometer back until this noise just stops. Note
the volume and quality of signals at this com-
bined setting. Repeat this procedure, starting
with the rheostat turned a little further in a
clockwise direction and readjusting the potenti-
ometer just below the hissing point. Continue
this with the rheostat in several different posi-
tions until just the right point for best results
1s.obtamed. In some cases tke hissing sound
will not be produced until the rheostat is
turned on halfway or more. In that case
start the experiments at this point instead of
Y4 way cn as mentioned above. Usually the
18-volt tap on the detector “B’ battery is best
to use but 1614 volts sometimes proves better
for distance reception. It is true also that
some detector tubes require much higher or
lower connections to the “B” battery;
Another condition which will cause the po-
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the same “B” battery for both detector and
amplifier. When this is done the potentiometer
will heat up when the arm is near either end
of the winding. With the Four-circuit Re-
ceiver, when a potentiometer is used, there-
fore, a separate “B” battery should always be
used for the detector (this is the battery which
is connected to binding posts 5 and 6 at the
back of receiver in the diagram in the October
jssue).

Proper Detector Tube

1 6-volt tubes are used the detector should
be either a UV-200 or C-300. UV-201-a tubes
should not be used as a detector in this cir-
cuit as the tuner is designed for a soft tube
and a tube such as the 201-a does not have
the proper characteristics to adapt itself as a
detector in this tuner. When dry-cell tubes
are used they should be UV-199 or C-299 as
both detector and amplifiers. The use of
WD-11 or 12's and the C-11 and 12’s is not
adv sed.

Some builders of

the resistance-coupled

Four-circuit Receiver report that their receiv-
ers repeat; i.e., the same local low-wave sta-
tion can be tuned in at two separate settings
of the dials. That is, a 360-meter station may
come in with both dials set at 28, and again
with both set at a higher setting around 70.
While this is not true of the model receiver
constructed in the laboratory, it is evidently
due to the stabilizer coil and condenser being
tuned to the wavelength of the transmitter,
which brings the station in at the higher set-
ting. In that case the stabilizer circut acts
as the secondary and simply forces the signal
through the secoudary proper. Just why this
should occur in some receivers and not in
others is a mystery. However, this difficulty
can be overcome by avoiding settings with the
first dial which may cause the repeating. Thus
in the example given above, when it is desired
to tune in a high-wave station which comes in
at about 70 on the dials, keep the first dial
about 10 points below the second dial setting.
This will permit tuning in the station which
rightly should come in with the dials set at
70 but will prevent the low-wave station from
repeating.

Four-circuit Tuner with

(This set was described in PoPULAR Rabio for
May, 1924)

Despite the October article describing a four-
circuit receiver using resistance-coupled amplifi-
cation, much interest is still evident in a combi-
nation of the four-circuit tuner and the distor-

Distortionless Amplifier

tionless amplifier such as is described herewith.

The complete hook-up of this five tube com-
bination is given in Figure 2. The tuner-detector
layout is practically identical with that shown
in the tuner of the four-circuit receiver de-
scribed in the October issue, except for the
location of the variable grid-leak on the panel,
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|

PANEL VIEW OF THE FOUR-CIRCUIT TUNER 1

treuke 3: The lettering above indicates the panel layout for the tuner describea ’
herewith that is a modification of the set described in the October, 1924, issue of |

Porcrar Rabio. i i

|

the use of separate rheostat and potentiometer, might be added that this 0005 mi{d. condenses
and the use of a 0005 mtd. variable condsener  was later replaced with one of 00035 mfd
across the coil “B," instead of the .00035 con- capacity.)  The arrangement of instruments !
denser mentioned in the October issue. (It is shown in Figures 3 and 4.
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REVISED WIRING DIAGRAM OF THE FOUR-CIRCUIT TUNER

Ficure 2: This shows the conmpleie hook-up of the five tube combination. The
letvers correspond with Hflosc m t/zc"Mq,v 1924, issue with the following exceptions:
L and L—"Tmprozed jacks, double circuit; M—"Tmproved” fack
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KEAR VIEW OF THE FOUR-CIRCUIT TUNER SHOWING INSTRUMENT LAYOUT

Ficure 4: Note that the instriment layout in the amplificr does not follow that
given in the Oclober, 1924, issuc. [Tlowever, this revised plan permils a better
balance of panel controls without reducing the cfficiency of the sct.
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FTHAT EMPLOYS THE DISTORTIONLESS AMPLIFIER

small letters correspond with symbols used in the October, 1924, issue. The large
k—Bradlcystat; s—Amsco 400-ohm potentiometer; C.—Amsco 20-ohm rheostat;
vingle circutt. The diagram corresponds with the pictures on these pages.
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The Maximum in Volume and
Tone Quality

The tone qualities and volume of the Four-
circuit Receiver described in the October issue
were so far above those of the ordinary re-
ceiver that they apparently left little to be de-
sired in these directions. “However, in experi-
mental work in the Porurar Rapio laboratory
these qualities have been carried still further
and the ideas adopted are now passed along
for the benefit of readers.

It is generally acknowledged that the re-
sistance-coupled amplifier is the best for true
reproduction of voice or music. However, the
type of coupling is only one element in the
accomplishment of good reproduction. The
vacuum tubes and the loudspeaker are of great
importance also. The use of resistance-coupling
amplifies all tone frequencies in proper propor-
tion but the average loudspeaker does not: and
the ordinary six-volt vacuumn tube is incapable
of handling properly the last two stages.

To surmount these difficulties two changes
were made, as follows: (1) Western Electric
power tubes (216-A) were substituted for the
UV-201-A tubes in the last two stages. This
required no change in the receiver except to
change first, the No. 1A Amperites for two of
the No. 1 Amperites, as the power tubes re-
quire 1 ampere filament current; and second,
the new type Western LElectric loudspeaker
No. 540-AW was used. This is the “cone”
type which does not have a horn but instead

POPULAR RADIO

is so arranged that a large diaphragm dis-
tributes the sound directly. This loudspeaker
has much the same qualities as a resistance-
coupled amplifier, in that it is. fr'ee from fre-
quency discrimination in amplifying.

The Amplifier Grid-leaks Must Be
Carefully Selected

When the plug is inserted in the different
jacks the tone quality should remain unchanged
with resistance coupled amplification such as
employed in the Four-circuit Receiver. If
such is not the case it is an indication that the
resistance of the grid-leaks is not correct. If
signals are clear when plug is in the third
jack Dbut distorted when plug is inserted in
the fourth jack, the grid-leak of the last tube
should be replaced with one of 4 megohm re-
sistance. If there is distortion in the thir
jack a !4 meghom leak should be used with
the next to the last tube and either 4 or 1/10
megohm leak with the last tube. Another way
of telling whether the leaks are of the correct
value is to place the thumb and forefinger on
the terminals of the leak mounting, while thg
leak is in place. If the tone quality is better
with the fingers so placed it is proof that the
leak resistance is too high.

Numerous other helpful suggestions regard-
ing this particular receiver and the Four-cir
cuit in general will be found in the “Trouble
Shooting” department of the July, November,
December, 1924, and January, 1925, issues,

Proper Connections for the Potentiometer-rheostat

Since the article in the October issue was
prepared the form of the “Dubl-Wundr” has
been changed, necessitating somewhat different
connections from those shown in the October
issue and on the Porurar Ranio blueprints.
The original instrument had three binding posts
on the back and one on the side. The new
type has three binding posts on the back and a
spring lug below the center binding post for the
other connection.  This spring lug corresponds
with binding post No. 3 in the diagram in the
October issue and binding post No. 3 of the new
type corresponds with binding post No. 4 of
the old. Therefore the connection which was
shown going to binding post No. 3 in the dia-
gram should go to the spring Ing and the
connection which went to binding post No. 4
should go to No. 3 of the new type. Connec-
tions to binding posts No. 1 and No. 2 remain
the same on both old and new types,

It is important that this instrument be cor-
rectly connected.  Otherwise the receiver will
not be selective. The “A” battery will be
short-circuited when the potentiometer arm is
set near one end of the potentiometer winding,
This will make the instrument smoke and in all
probability burn out the fine resistance wind-
ing of the potentiometer.

While the manufacturer has placed a slip in

cach “Dubl Wundr” container, calling attention
to the changes made, apparently many users
failed to follow the manufacturers instructions,
with results as mentioned above. It may be
added here, however, that all connections shown
in the October issue and the blueprints, other
than the two mentioned above on the “Dubl
Wundr” are correct, Therefore the other
changes shown on the slips which come with
the “Dubl-\Wundrs” are neither necessary nor
advantageous, '

If the “Dubl-Wundr” was incorrectly con-
nected in the first place but was later changed
the potentiometer winding should be carefully
tested to make sure that it has not been burned
out while incorrectly connected. I1f moving the
potentiometer knob seems to have compara-
tively little effect on the volume of signals it
1s an indication that the winding is broken or
burned out. In such a case the instrument
should be replaced because this condition will
prevent the receiver from working as it should.

It.ha.s come to light that some dealers. are
furnishing the “Dubl Wundr” with 20 ohm
rheostat windings and 400 ohm potentiometer
wmdmgg fer use in this receiver. This rheo-
stat resistance is incorrect and should not be
used. The proper resistances are: 6 ohms for

the rheostat winding and 400 ohms for the
potentiometer,
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| previous experimental work.

ONDUCTED

Clips Are Handy for
Experimenting

N attempting to try out some new
hook-up the fan often makes conuec-
tions rather hurriedly with any scraps
of wire that may he lett over irom some
Irequent-
ly one or two connections in the circuit
hooked up in this way are so poor that
they affect the working of the circuit.

If you have much experimenting to do,

i sl =

it is wise to cut a number of pieces of
wire, varying in length, and solder clips
on the ends. Then when you want to
make up a new circuit it is easy to clhp
the wires on where they belong with
the assurance that all connections are
tight.

Smooth Holes in Your Panel

THE next time you have a radio panel
to drill try a g to )% inch standard
taper reamer for the larger holes. First
drill the panel with a »g-inch drill and
then run the reamer through till the
hole is large enough for the shaft of
the instrument or the jack which you
are fitting to the panel. The reamer will
work just as easily in tough bakelite as
it does in hard rubber and the hole will
he perfectly clean with no chipped
edges.

One Rheostat for All Tubes

IF the tubes in the receiver you are
building are all of the same type, vou

sy ALsErt G. CRrRAIG

can get satisfactory filament current reg-
wlation by placing the tubes in parallel
with each other and in series with onc
rheostat which should be in the negative
Jead to the battery. The only drawback
to this arrangement is that all the tubes
must be kept burning even when you
need only one or two for the local sta-
tions.

Be Careful of the Phone Cord

ONE drop of acid from the battery
will ruin a phone or loudspeaker cord.
The acid eats its way into the fabric
covering and finally weakens the cord so
that it breaks at that point. It would
not he so serious if it ruined the phone
cord at once for a new cord does not
cost much. The trouble i1s that it usu-
ally causes sizzling and crackling noises
and weak signals for weeks before the
source ol the poor reception is discov-
ered.

A Gasket for Your Loud-
speaker Unit

Ix ftting the londspeaker unit to the
horn part of the apparatus which 1s

often purchased separately, the unit
sometimes does not fit tightly. A ring

cut from an old automobile inner tube
that has outlived its usefulness males
an ideal gasket because the rubber is
springy enough to make an airtight and
soundtight joint. Select the thickest part
of the tube to cut.

201
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When to Use Loop or Indoor

Antenna

AN indoor antenna is more ctficient
for receiving radio signals than a loop
but the latter has directional properties
which make it exceptionably valuable in
some locations. 1 vou live in a steel
framed building in which metal lath has
been used on the walls, the efficiency of
cither a loop or an indoor antenna will
he low.  The only way to overcome this
diffienlty is to nse an outdoor antenna
or clse to use at least a five-tube set.
But, even the most powerful receiver
canot he expected to bring in distant
stations on a loop or indoor antenna
when  the whole room is practically a
nietal hox.

Put a Condenser in the Ground
Lead

Tue instruction sheets which accom-
pany many types of chargers for use
on storage “A7 and "B batteries diredct
that the battery be disconnected  from
the receiving set while the charger is in
use. This is Tecause there is a chance
that a short-circuit may occur through
the grounded circuits of the receiver.
The antenna circuit is, of course, insu-
lated from the ground and if you con-
nect a .5 mfd. condenser in series with
the ground lead, vour whole set will he
insulated so that you will not have to
disconnect the hatteries while yon are
charging them. The condenser will not
effect your reception,

-_
A Simple Switch Stop

Most  radio  dealers carry  regular

switch stops which can be placed  at
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each end of the row of switch points to
keep the lever from moving . too far
Sometimes  there 15 not room on the
panel for these regular stops. An easy
way to make one 1s to cut a small.rec-
t:m‘gle from a piece of sheet brass and
drill a hole near one end, large enough
to pass over the stem of the switch
point.  After you have bholted the switch
point to the panel, it is a simple matter
to hend up the end of the hrass against
the side of the switch point to form a
stop for the lever.
Wire Your Detector Tube
Correctly

Tre best arrangement for the wiring
of a soft detector tube is to connect the
filament side of the secondary circuit to
the negative terminal of the detector
tube socket. When a hard tube such as
the U'V-201-a is used as a detector, the
filament wire from the secondary cir-
cuit should be connected to the positive
socket terminal. Remember this point
as well as the resistance of the rheostat

when vou change from one tube to the
other,

Brass Angle Brackets
Are Useful

SUHORT Dbrass strips bent in the form
of a right angle and with screw holes
bored near each end are now in stock in
most radio supply stores.  Such brackets
an be made at home by the radio fan
but the stores sell them so cheaply that
home construction is not worth while.
They are useful for mounting a sub-
panel on the front panel or for mount-

g the panel in a vertical position on
the basehoard.

-_—

In constructing and putting into oper,
i PoruLAr Ravio readers frequentl
passed along, would be helpful to others.
ing” department is maintained to assist e

out their troubles,

ation the receivers described
N orin across kinks which, if

The “Trouble Shoot-
xperimenters in 1roning
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WHAT s the biggest thrill YOU ever got over the radio? Have you ever picked

up a call for help?

listened in on a conversation of peculiar personal interest to yourself?

Or located a lost friend—or helped to run down a fugitive, or

For every anec-

dote, humorous or grave, ranging from 50 to 300 words in length, the Editor will pay

upon acceptance.

Address contributions to the Editor, ADVENTURE IN THE ATR

DePARTMENT, 627 117est 43d Street, New York City.

Snake Charming by Radio

HAT many animals and reptiles are

peculiarly sensitive to sotunds—par-
ticularly to music—is generally known.

Indeed, the secret of the snake charmers’

of India is said to lay in the noise made
by the musical instruments which are
plaved during the performances. The
following Adventure induces one to
speculate to what extent these hypnotic
sound waves may be transmitted by
radio :

I couldn’t call such a sweet-voiced little lady
a snake charmer, so I must leave her nanie out
of this storyv—and anyway she is not as im-
portant as the snake, When she sang “The
End of a Perfect Day” at station"WAAC, New
Orleans, no doubt she .looked into the micro-
phone and saw a vision of tired sons of toil
gathered at the evening fireside, faithful ne-
groes in from their cotton picking listening to
massa’s black box, but—

My pal and 1 were north of the city in the
woods, barely out of the swamp country, mak-
ing an overnight stop on a three-day hunting
trip. We had run our car some distance from
the road to reach an ideal camping spot. With
supper out of the way and our campfire and
our pipes glowing brightly, we tuned in our
radio set and reclined on the ground to blow
smoke clouds and end what had been a really
perfect day of outdoor life.

After the first few numbers the daylight lelt
us, leaving only a few rays of light to penetrate
the dense foliage, and our fire of soft wood
had dimmed to embers, “When you comne to
the end of a perfect day,” the little lady then
sang in a voice full of pure melody. It caught
us, I guess, just as the composer intended it
should, and cast something of a spell upon us.

The fire was low and the stars were out
wlien the song was over. 1 looked about me
for fresh wood and reached for a branch a few
feet away. Most of the branches had been
straight at that camping spot, but this branch
curved at the very end, which was raised some
six inches above the ground. T recall tiie facts
now, but was not alert emough to ponder over
them at the time,

I took hold of the branch. It was smooth
and cold—and a needle in its end suddenly
seemed to run through my arm to my shoul-
der. In an instant the heel of my boot was on
the “branch” while it squirmed its last.

A rattlesnake’s pilot it was, a poor harmless
little mootcher., Its vivid bands of orange and
black were beautiful before our flashlight. Tt
had met death, beguiled by the voice of a
woman. Although the rattlesnake may have
Leen more than a day’s journey behind the pilot,
we took the radio’s warning and moved on,

—SAMUEL A, CRAWFORD

I Get a Dun by Broadcast

f]“‘() dun a man by postcard is contrary
to law—as it should be. \What
should be thie penalty of dunning by ra-
dio, which 1is infinitelv more public?
Presumably the operator took the law
into his own hands in the following in-
stance:

To start at the beginning, T must explain
that our test buzzer for use with the old crys-
tal apparatus has a note similar to that of the
five-hundred cycle transmitters that are now
so widely in use, and that it is silenced in a
box of waste. )

One morning, shortly after ten o'clock, a
station signing KZLZ called me. Giving him
“K” (go ahead) I copied:

“This is senior operator KZIZ.

When are

*203

www.americanradiohistorv.com


www.americanradiohistory.com

204

you;”going to pay back that ten-spot you owe
me ?

I racked my brain but could recall no such
debt.

Changing over our send-receive switch, I
asked:

“Who are you, please:”

Next I copied, "You know who I am.”

Believing that to be the end of that transmis-
sion, I changed over to “send” position to ask
another question, when I heard the sender con-
tinue :

“You borrowed it last month in Halifax.”

Then 1 noticed that the aerial switch was
in send position.

I tumbled. I am getting used 1o this sort
of thing.

Quietly pushing open the door to our sleep-
ing quarters, 1 found the aggravating secon.d
operator, Bert Lane, with one hand over his
mouth and the other manipulating a small tele-
graph key, which, investigation revealed. was
connected across the test buzzer push button
under the operating table and leads run
through a drill hole in the partition. )

I have asked the steward to cut down on his

mneat orders. .
—Caxapiax OPvERATOR

I Listen In on a Consultation That
Saves a Man's Life

O more persuasive argument for

learning the code can be offered

than is put forward in the following

Adventure from a former ship operator.

Once learned, the code 1s never ior-
gotten.  Indeed, Thomas A. Edison,

who started his career as a tclegraph
operator and who since his hoyhood has
had little or no time to bother with code
practice, can still walk into any telegraph
office and read what is coming over the
wires, even though the speed of the mes-
sage is so great that his hand is no longer
able to write down what his mind ac-
tually receives:

While T was exploring the ether one evening,
[ picked up a ship, evidently a good distance
from the coast (judging from the weakness of
his signals), trying frantically to cstablish com-
munication with the shore station at New York
through a hopeless barrage of interference.
Radio traffic on 600 meters was particularly
dense at the time, but in a moment when recep-
tion was clear, I was startled to read:

. . . for God’s sake hurry, the man is
dying can’'t get his breath unable
to take any food or drink for . days”

The message was signed “KICP”; upon in-
vestigating the call book I found the S.S.
listed under those letters.

Shortly the New York station answered:

“QRM” (interference) “QTA” (repeat).

Again the vessel tried to get that urgent mes-
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sage through, but it was oif no use; the ether
was so crowded with radio messages on 600
meters, that it was impossible for the two to
establish communication. Finally, after sev-
eral unsuccessful attempts, the New York sta-
tion advised the vessel to “QSY 450”; in other
words to thange to 450 meters wavelength. 1
also re-tuned, and soon heard the vessel again,
as he repeated the message, sending each word
twice to insure correct reception.

In a moment, New York answered him
“R R R” (received OK), and told him to
“stand by” a moment for an answer. Then
New York, having consulted the Marine Hos-
pital, sent this message to the master of the
vessel; my own hand trembled with excitement
as 1 copied:

“Be quick; run small rubber tube past ton-
sils; through this tube man can take water or
milk; give him five grains asperin tablet every
three hours. Where are you bound for and
what is your distance?” It was signed “Sur-
geon in Charge, Marine Hospital.”

Moments passed that seemed like hours as 1
wondered 11 that vessel. away out there some-
where on the wide Atlantic, had been able to
get the niessage which might be the means of
saving a life. I kept my receiver right on- 450
meters and anxiously awaited results. Sud-
denly the silence was broken by a faint:

"R RR...OK KICP OK. We will {fol-

low instructions. We are bound for Boston
and we are still 800 miles out. Will call you
later.”

Eight hundred miles irom Boston! That
probably meant 1,000 miles from New York,
and the message had been received through all
the interference! And still I listened for him
on 450 meters. It was fifteen minutes later
when I heard him call New York and then he
signalled:

“Directions followed. Patient resting quiet-
ly. Think we can save him. Thanks a thou-
sand times over. KICP.”

—E. J. Quixsy

The Radio Command That

Never Came

HOUGH the Royal Air Force test-

ing station at Farnborough, Eng-
land, may still contain skeptics, a recent
experience there of a voung flight com-
mander has doubtless converted several
members of the British army to a belief
in the kindness of fate. Here is a
report of his experience:

The camp was in a high state of excitement
over the arrival of a visiting general who was
noted for his sharp tongue and disciplinary
actlong—-espemally when he descended upon the
commissioned personnel and demanded a
demonstration of the efficiency of their radio

communication with the flight squadrons in the
ait, Things simply had to move—especially
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Western Flectric

BASEBALL SCORES BY RADIO

By means of a cluster of fowr loudspeaker horns adjusted to the tof of a sedan that
carries the receiving set, this mobile radio station can collect a crowd anywhere by
merely tuning in. It is shown here entertaining the students at Princeton University

when he told me just before T slipped the head-
phones over my ears and *‘took off,” that all
orders would be given by himself.

The planes went into the air splendidly, the
radio men came onto the field, ser up their one
wire antenna pole and “tuned in” 1 unusually
short time, and the squadron leader could see
the general pick up the microphone to start the
drill.

“Turn right, turn—" came the monotone.
Nervous and tense, I wheeled away before the
third conmunand. (All commands are supposed
to be repeated three times before execution.)
Again the order flashed.

“Turn left, turn—" the planes were off to-
ward the western horizon like a flock of
pigeons swinging over the roof tops.

Suddenty a cold chill fled down my spine.
The angry voice of the general came clear
through the headplones, as the camp grew
smaller behind me.

“Attention, there,” it barked. “Wait for the
third command before execution or I'll jolly
well crash you out of the service, sir! Now,
stand by!”

I braced myself to count the forthcoming
commands. None came. I looked back, but
could see only trees and farmhouses. On we
roared, over villages and towns, fields and
woods: still rio orders. Perhaps something
was wrong; perhaps the genera] was only
waiting to see what I would do; T dared

not return to investigate now. The sun
dropped lower on the horizon, took on a
reddish tinge. Ahead squatied a city, fringed
by masts and smokestacks, ships, piers, and
the green sea lying flat beyond. I soared to
pass over it at proper height, calculating that
it was Bristol, and that we were headed out
into the Irish Sea.

Stubbornly, smarting still from the repri
mand, T drove on, despite a vague wonder as
to how far we would get into the open sea be-
fore our petrol gave out. Once more | checked
up my headphone and radio counections.
Everything was sound; my antenna, leading
out from the fuselage, was intact. [ tlew on
toward the vast expanse before us.

Suddenly my engine choked, roared. coughed,
and died. T was out of essence. Giving the
signa!, | hunted a place to land anc volplaned
down, out of one danger into another. Upon
landing 1 demanded the nearest telephone and
braced myself for the interview by wire with
the camp commander.

“Well, hello, old man,” came cleerily to my
astonished ears. “Bristol, eli? Devilish glad
to hear from you. Didn't know how to keep
you from heading for North America. Trouble
was on our end. Young Jones. out on patrol,
didi’t know about the test, came in without
seeing the aerial pole and carried it away on
his landing gear. . . No, no one hurt—except
the feelings of the radio men. The general
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was in a bit of a pet. but he took it out on
them, Threats only, Report in the mormng.

.. Good-night.”

Slowly 1 returned to my plane, threw the
headphones aside, and ahnost caressingly
rapped my hollow-sounding gasoline tank.

: —LIEUTENANT

Putting the Cat Out by Radio

T may Dbe possible. soon, 1o turn over

a few houschold tasks to radio
broadcasting stations. For example, it is
conceivable that the cat may be put out
at night by an order delivered at a given
hour by a radio broadcasting station:

When Station WGY 1 Schenectady re-
cently broadcast a “Farmers’ Program”
numerous numbers were introduced as part qf
a celebration of the fiftieth wedding  anni-
versary of Josh Quinby and his wife Saman-
thy. The ammouncements were all informal
and instead of signing off in the usua. formal
manner “Josh™ after speeding the departing
guests called to the cat preparatory to locking
the kitchen door and blowing out the lights,
His call, “kitty, kitty, kitty,” was carried to
a great many homes with the following result
as related in two letters received B WGY

“To couvince vou how periectly we re-
ceived your program,” wrote Mollic Ches-
brough of Addison, N, Y., I will tell yvou that
our pet kitty was Iying on the sofa asleep.
When the groom of fifty vears ago was call-
ing kitty to put her out, our kitty immediately
got up to sce who was calling him and for
two or three minutes did not remove his gaze
from the magnavox.”

Charles J. Chase who runs the general store
at Sebec Station, Maine, writes “Our cat heard
you call and knew it was~ hedtine and hid
away and did not want to be put out”

—C. D. WiooNer

Music from a \Weak Bartery
AVE vouw ever explained weak re-
ception on vour set on the ground

that vour “battery i~ weak —puarticu-
larly when yvou are showing off vour
receiver to some one who iz listening
in for the first time> The next time
you do we'll wager that vou will think
of this story:

Bones White had been a corporal in the
16th U. S. Infantry regiment—one of the first
of the colored troops to see overseas service
—and he never ceased telling of how the in-

fantry in general and the 16th Infantry in par-
ticular had won the war. Indeed. he was so
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engrossed in his war stories that he could not
find time to work, so his wife Sarah took in
washing to keep the wolf away from the door.

One evening as Bones was collecting wash
at the home of one of Sarah’s customers he
was invited to listen in on the radio for the
first time. He sat in amazement as a band
concert came in, very iaint though clear.
Finally. as he bowed to go, his host invited
Bones to call again—and like all radio fans,
he made the excuse of “the battery being
weak.”

“Tf it's all de same to you. ma’am,” Bones
rephied, “wonld you-all mind if I’d call again
wlhen de iufantry am aplaying, ‘stead o’ dat
weak bat’'rv?”

—ANDREW SESSELMANN

I Give My Guests a “DX” (?)
Treat

VERY experimenter in radio sooner

or later runs across some startling

phenomenon that iz generally easily ex-
plained.  Tlere is one:

A short time ago I decided to try the sound
chamber of my phonograph as a loudspeaker
in conjunction with a radio-telephone receiver.
Rather than move the phonograph upstairs
where my apparatus was, 1 ran two wires from
the set to connect the phonograph to the tele-
phones, T then connected in series with this
headset another pair of telephones at the re-
ceiver upstairs to enable me to tune in. After
experimenting I turned out the tubes but did
not immediately remove the headset.

A few minutes later T heard clearly a piano
seleetion, which 1 recoguized as a favorite of
my hrother. I had a hunch and went down-
stairs,  Sure enough my brother was at the
piano 1 the parlor playing the selection him-
self: the headset in the phonograph there was
acting as a telephone transmitter. From this
I conceived what 1 thought was a grand idea.

Some friends were coming in the next even-
ing to listen to my set and 1 determined to
give them a surprise. I brought them up-
stairs, but left Bill down in the parlor. After
we had heard several selections from WGY
I put all the headsets in series with the pair
downstairs, thus disconnecting them irom the
radio sct. Bill rendered a couple of selections
on the phonograph and then announced in
regulation broadeasting fashion:

“This is station NYZ at San Francisco. Our
next selection will be Souzrenir by Drdla.” The
visitors were amazed: they had not expected
to hear such a far-off station.

However, a few minutes later Bill, who was
evidently getting tired of being a broadcasting
station. piped up:

“Say. Gordon. I think I'l go home now.”
Wherenpon T had to get out.

—G. E. Piee

(J] Questions about articles will receive prompter veplics if the correspondents
will specify the issues and page numbers of the subjects of their inquiries.
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CoNDUCTED BY RicHARD LORD

A limited number of questions of general scientific interest will be answered each
montl in this departinent. Readers are invited to send in questions that have puszled
them—Dbut the selection of questions for answer cannot be guaranteed nor can ques-
twons outside the radio field be answered by mail.

What is a Wheatstone Bridge?

THis is an arrangement of circuits devised
many years ago by the great English physicist,
Wheatstone, and used to compare two re-
sistances with each other. The arrangement
permits the circuits to be so adjusted that the
same voltage exists at the center points of
two branches of the circuits, each of which
contains one of the resistances to be compared.

Does the so-called “‘ratio” of a trans-
former wmean the ratio by which the
voltage is increased ov wmerely the ratio
of the amount of wire in one coil to the
amount in the other coil?

Boru. The amount of wire in the two coils,
expressed as the ratio of the number of turns
of wire in the primary to the number of turns
in the secondary, determines the ratio by which
the voltage is increased. For example, a five-
to-one ratio means that the secondary coil has
five times as many turns of wire as has the
primary. It alsé means, within the limits of
practical work, that the voltage of an alter-
nating current will be increased five times in
passing through the transformer,

What is mcant by magnetic hysteresis?

IF you take a piece of unmagnetized iron
and subject it to a magnetizing force of known
intensity, as, for example, by placing it in a
coil of wire through which- flows a known
electric current, you will obtain a certain
amount of magnetization of the iron. If you
increase the current the iron will be more
highly magnetized. Suppose, then, that you
decrease the current, The iron will lose some

20

of its magnetism, but not all of it. Also i1
will lose the magnetism more slowly than the
electric circuit loses its current. The mag-
netic effect, both during the magnetization of
the iron and during the loss of its magnetism
lags behind the electric cause that is produc
ing the magnetic behavior, This lag is called
hysteresis, -With alternating currents this
hysteresis causes a loss of energy in iron
cores exposed to the current, the lost energy
appearing as heat.

Who invented the word “electron”?

IN its modern sense of the smallest known
particle of electricity the word was first used
by Dr. G. Johnstone Stoney, a distinguished
Irish scientist, in a paper presented to the
Royal Dublin Society in 1891, The word itself
is, however, the ancient Greek word for amber,
this substance having been distinguished in
ancient times for its property of becoming
electriied when rubbed. 1In languages still
more ancient than Greek the word can be
traced back to a very ancient root-word mean-
ing to shine or to glitter. This fact is curious
to recall in connection with the modern uses

of electrons as producers of light.

How is a ground connection obtained
for wradio transmission on an airplane
or an airship?

IT is not. Ground connections are impossible
under such circumstances and the radio in-
stallation has to be designed to do without a
ground. Sometimes a loop is used for trans-
mission but more often the body of the air-
ship or some of its metal parts are used as 2
counterpoise.

g

/
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IVhat is a hot-wire telephone?

Iy an  alternating current, similar to an
audio-frequency current, is passed through a
very fine wire of platinum or some similar
metal and if the size of the wire is such that
the current heats it, the air in immediate con-
tact with the wire will be heated too. 1f, then,
the wire cools off a little during the periods
between the alternate pulses of current, the
air will cool too. This alternate heating and
cooling of the air will set up—when the condi-
tions are just right—a sound wave in the air.
Thus an electric alternation may be converted
into sound, much as it is in the ordinary tele-
phone. This hot-wire telephone is, however,
less efficient and dependable than the ordinary
electromagnetic telephone and it has never been
put to much practical use.

What were the old-fushioned wet bat-
teries once used in telephone work, und
would they wmake suituble A" batteries?

ThrE Daniel cell, formerly much used in tele-
graph work, consists of a zinc electrode and a
copper electrode in a solution of copper sul-
phate. The cell was usually arranged in a
glass jar. The copper electrode was a piece
of copper in the bottom. The zinc was cast
into the form of a crow’s-foot and was hung
at the top of the jar. The e¢lectrolyte was a
saturated, slightly acid solution of blue vit-
riol.  This cell gives about 1.1 volts per cell.
It needs to be kept on closed circuit, as other-
wise the zinc solution, which forms at the top
of the jar by dissolution of the zinc crow’s-
foot, diffuses down into the copper solution
and temporarily stops the operation of the
cell. This cell can be used for “A” batteries,
but is not advised, as the internal resistance
is relatively high and a number of cells have
to be used in parallel in order to produce much
current,

What was the origin of the language
called Esperanto, now advocated as an
international radio language?

It was made up, as a purely artificial lan-
guage, by a Polish scientist, Dr. L. L. Zamen-
hoff, of Warsaw. It contains a large number
of word roots that are taken from Polish,
Latin and other languages, but essentially it
is an artificial product. It was proposed
by Dr. Zamenhoff in 1887, since when it has
heen somewhat modified by numerous scholars,
Several other artificial languages have also
been proposed.

Why is static so wmuch worse in the
United States than it is in England ?

IT has never been definitely proved that it
is worse here than on the other side of the
Atlantic, although this impression seems to he
prevalent among fans who have worked on
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hoth sides. 1f there really is less static in
England we can only guess at the reasen for
it.  Perhaps it is because England lies in a
more northern latitude and has fewer thun-
derstorms,

[s there any metal that has an electric
1esistunce great enough so that it can be
used for grid-leaks and similar devices?

No. The metallic element called bismuth
has a resistance about 70 times greater than
the resistance of copper. This is the highest
resistance of any metal known to us. But this
is still far too small a resistance (too good a
conductivity) for use as a grid-leak,

How many electrons are necessary to
operate a vacuum tube?

THts depends on what kind of a tube it is.
For each milliampere of current flowing be-
tween the filament and the plate there pass
across this space each second approximately
6,000,000,000,000,000 electrons.

What are the newly discovered *‘zeta
rays’?

THis is a name given to some “rays” ob-
served recently in experiments on the collision
of two atoms, or of an atom and an electron.
Ihe nature of these zeta rays is still unknown,
but if they are real at all they are probably
particles of some kind—electrons or fragments
of atoms—rather than ether waves.

What is the meaning of an exponent
like a square but with a minus sign;
thus 1072 ?

THESE negative exponents signify roots, not
powers. For example, the one quoted means the
square root of 10. The plus exponent means
always a power, as a square, a cube, a fourth
power, and so on. Similarly, there are minus
exponents to indicate the cube root (10-%),
the fourth root (10-*), the tenth root (10-*%),
and so on.

What is the difference between an
ampere-hour and a plain ampere?

THE ampere is the unit of strength of current.
When we speak of a current of one ampere we
mean that a certain quantity of electricity is
flowing in the circuit during each second so
long as the strength of the current remains
the same. The ampere-hour is another unit
and indicates 2 definite quantity of electricity,
ot a rate of flow. It is the quantity that will
have flowed through a circuit if a current of
the strength of one ampere is maintained for
one hour. Similarly, a current of one-tenth

of an ampere for ten hours equals an ampere-
hour, and so on.
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' The more you expect of your radio set
| the more you need Celoron

ELORON is the standard insulating material
among radio manufacturers. It is the choice of
nearly a million radio fans for radio panels and
tubing.
In the face of such evidence, can you do better
than to use Celoron for the building of your radio
outfit?

Celoron Panels and Tubing

Celoron is uniform, practically indestructible, and
readily workable.
Celoron does not soften under heat or detericrate

: e : Cel bing has all the ;
with age as do rubber and composition materials. It et o Sy ll the suluring
does not chip or crack, even if worked near the edge. in all sizes.

The dielectric strength of Celoron is many times
higher than the most severe insulating requirements.

Ask your dealer to show you his assortment of
Celoron panels and tubing.

BT CaonoN
} CrionoN
CrioroN
CrronroN

Diamond State Fibre Company

the oldest and largest manufacturer of vulcanized hard fibre
and laminated technical materials in the world

Wherever you see a factory chimney, there you will ind countless electrical 3 LAD]
and mechanical uses for Celoron and Diamond Fibre. v

Bridgeport, Pa., and Chicago, Ill.

When you see this display rack

you can be sure of getting gen.-
l C E I uine Celoron Panels.

IRADIO PANELS

Al apparatus advertised in this magasine has been tested and approved by PopuLAR Rapio LaBORATORY

‘ www.americanradiohistorv.com
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1'he Best in Radio Fomapment

RECEIVIN SETS

ONLY a great receiving set can
give you a true realization
of the perfections attained in
radio.

T