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Heavy Bakelite shells ofrich
brown color. Windings of correct
gauge wire and properly propor-
tioned for best reception. Large
bearings assure smooth operation
and Jonglife. No shding contacts;
rotor connections made with spe-
cial flexible wires,through hollow
shaft to binding posts on stator

shell.

The stops are a part of the stator and rotorand
are positive. Bakelite especially treated to pre-
vent distributed capacity. Arranged for either
panel or base mounting,

VOLUME!

HE variometer or variocoupler is responsible for the strength of the signals

received. Therefore, the size, shape, gauge of wire and number of turns in
the Kellogg variometers and variocouplers are the result of exhaustive tests
for equipment that will give the best radio reception.

Therefore, it is to your advantage to demand Kellogg variometers and vario-
couplers and know that you will receive better reception, resulting in maxi-
mum entertainment, and value from your radio set.

If your dealer does not handle Kellogg, communicate direct with us.

KELLOGG SWITCHBOARD & SUPPLY CO.
1066 West cAdams Street, Chicago

+% Tested and approved by Rapio Broapcast %
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" SUPER-HET

The World’s Best

By Performance

ADVANTAGES—

].. UNIFORM EFFICIENCY over the entire wavelength

range of 160 to 850 meters. This means that all stations, Radiophone
Broadcasting, Amateur and Commercial within this wavelength range, will
be received with maximum intensity. This very desirable feature is not ob-
tainable by any other practical method using Radio Frequency amplification.

2. SELECTIVITY by this system, greatly exceeds that obtained

in all other methods of reception. Using the Model ““C’*’ with a loop in the
Suburbs of New York, WOR 15 miles distant, operating on 405 meters,
can be completely eliminated, and PWX 1300 miles distant, operating on
400, can be received on a loud speaker. This holds true on an average cool
night. There is no telegraphic interference from 200 meter amateur stations
or 600 meter ship stations.

3. SIMPLICITY to change from one station to another, there

are only two dials to vary. The two dials can be calibrated for all the va-
rious stations, as there is only one best position for each station.

4., AMPLIFICATION is much greater than obtainable in any

other standard receiver. Total is as follows: 1st the Heterodyne Amplifica-
tion in the lst Detector; 2nd, the Regenerative Amplification in the 1st De-
tector; 3rd, the 3 stages of Tuned Regenerative Radio Frequency Amplifica-
tion, working at a low advantageous frequency; 4th, the second Detector
action, and 5th, the two stages of low ratio distortionless audio frequency
amplification.

5. RE CEIVING RANGE other factors correct, the receiving

range is in proportion to the effective radio frequency amplification ap-
plied. As this receiver has much greater effective radio frequency amplifi-
cation than all others, the range is proportionally greater.

Complete Constructional Blue Prints Consisting of Two Sheets 50x21"

Experimenters Information Service,
* WRITE FOR
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RODYNE

Radio Receiver

NO OTHER RECEIVER
CAN EQUAL

“THE ROLLS-ROYCE OF RECEPTION’®

" MODEL “C” SUPER-HETERODYNFE

Wavelength Range 166 to 850 meters. Tubes, 2 Detectors, Oscillator, 3 Tuned Radio Frequency Amplifiers, 2 Audio Amplifiers

The Super-Heterodyne is the most efficient method of short wave radio
frequency amplification known. It is used extensively by the Commercial
radio companies and various governments, when it is necessary to receive
over extremely long distances without interfcrence from near-by stations.

The remarkable results are due to the Super-Heterodyne action, which
is briefly as follows: the incoming signal, which may be any wave from 160
to 850, is changed through the use of a local oscillator, to a wavelength of
10,000 meters. At this wavelength an exact duplicate of the original signal
is amplified at radio frequency with the very highest efficiency possible,
rectified and amplified at audio frequency.

During this change a very high degree of selectivity is securcd, due to the
amplifier, which is designed to pass nothing but 10,000 meters. Accordingly
while there may be ten or more signals in the loop, only one will be reccived
al a time, the one that the oscillator heterodyunes through the amplificr.

and Two Sheets 27x21”, Our Numbers 30141-145. $2.00 Postpaid
Designers of the Highest Class Radio Apparatus in the World

476 Broadway NEW YORK CITY
CATALOGUE No. 64.

§
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Crosley

Trirdyn

$£65.00

Approved By Over 200 Experts
New Crosley Engineering Achievement

THREE tube set with five tube efficiency
—the greatest selectivity with the min-
imum effort—positive calibration to any wave
length between 200 and 600 meters. These
are only a few of the many advantages offered
in the remarkable new Crosley Trirdyn Radio
Receiver.

It was only after a vear of constant experi-
menting, that our engineering department per-
fected this exceptional receiver. Thorough
tests proved to us that it would out-perform
any receiver ever before produced. But we
were not satisfied with our own opinion. So
we shipped out 200 of these sets to experts in
every part of the United States. Their criti-

cisms are one and the same—‘‘tried out your
new Trirdyn Receiver Saturday night and
logged 13 stations, among them Cuba, New
York, and Omaha, between ¢ and 10 o’clock.
The set was very selective. During the time
this test was on, local station KSD was oper-
ating and we went through them without any
difficulty or interference whatever. The range
of the local station was not more than three
points variation in the dial setting.”

“Tried one of these sets cut and obtained
wonderful results. Were able to log all sta-
tions which we heard very successfully. This
set should go over big.” “The set has won-
derful volume and is selective”’—etc.

See this new wonder at your dealer’s

-ERBSLEY

Better-
Radio Products

Licensed under Armstrong
U. 8. Patent No. 1,113,149

*

Crosley produces more Radio
Receiving Sets than any other
manufacturer in the World

Cost Less

THE CROSLEY RADIO CORPORATION
POWEL CROSLEY, Jr., President

Formerly The Precision Equipment Company and Crosley Manufacturing Company

620 ALFRED STREET

CINCINNATI, OHIO

% Tested and approved by Rapio BroapcasT %
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A T S
Crosley Trirdyn 7 )
$65.00

)

Behind the Trirdyn Panel
Where the Extreme Efficiency is Built-in

HIS new Crosley triumph is called the

Trirdyn because of its original combina-
tion of the three “R’s”—Radio frequency am-
plification, Regeneration, and Reflex. The
first tube incorporates non-oscillating, non-
radiating tuned radio frequency amplification;
the second tube, a regenerative detector, is re-
flexed back on the first tube for one stage of
audio frequency amplification. Then it has a
third tube which acts as a straight audio fre-
quency amplifier. It uses the ultra selective
aperiodic antenna circuit and external selector
coil, which adds to its wonderful selectivity.

The Crosley Trirdyn in range, volume, and
selectivity is the equal of any five tube re-

Greater volume will,
of course, be obtained through the use of stor-

ceiver on the market.

age battery tubes, but it will function well
with any type and can be used with either
indoor or outdoor antenna.

The opinions of many experts have convinced
us that the Trirdyn is the best receiver ever
offered the public regardless of price.

Practically every radio dealer can furnish you
Crosley Radio Sets including not only the
Trirdyn, but the Model 51, a two tube set
for only $18.50; the Model V, a single tube
receiver at $16.00; the Model VI at $24.00;
the Super VI at $29.00; the Model X-J at
$55.00, and the Super X-J at $65.00.

See this new wonder at your dealer’s

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

-EROSLEY

Better-Cost Less
Radio Products

Crosley produces more Radio
Receiving Sets than any other
manufacturer in the World

*

THE CROSLEY RADIO CORPORATION
POWEL CROSLEY, Jr., President

Formerly The Precision Equipment Company and Crosley Manufacturing Company

620 ALFRED STREET -

CINCINNATI, OHIO

% Tested and approved by Ranio Broancast ¥
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for the
“Knock-Out”

Circuits

make sure
that the
transformers

are

For the One-tube Set you will
need one AmerTran, Type AF-6.

For the Two-tube Set you will
need one AmerTran, Type AF-6
(Turn ratio 5), and one Amer-
Tran, Type AF-7 (Turn ratio 33).

For the Three-tube Set you will
need one AmerTran, Type AF-6
and two AmerTrans, Type AF-7.

The AmerTran audio transformer
has long been acknowledged the
Standard of Excellence for audio
amplification. It causes the tube
to amplify in their proper pro-
portion all the notes of a full
orchestra—the full rich bass as
well as the higher notes—and to
reproduce speech with faithful
articulation.

Made in two types:
AmerTran AF-6 (Turn ratio 5)
AmerTran AF-7 (Turn ratio 3})

Price, either type, $7.00
At your dealer’s

Ametrican Transformer Company
Designers and builders of radio transformers for over 23 years

181 Emmet Street Newark, N. J.
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More Money For You

#»RADIO -

The amazing expansion of Radio has opened up
hundreds of wonderful new positions on land and

sea. Big salaries, fascinating, easy work, short
hours, and a wonderful future are offered to am-
bitious men who get into Radio now.

Take advantage of these wonderful opporfun-
ities to step into a big paying position in this great
new field. Radio offers you an opportunity to
travel and see the world, with all expenses paid.
and a fine salary besides. Or you can stay at
home and work up to a position paying up to
$10,000 a year. One of our recent graduates
secured a position one week after graduating,
paying a salary of $80u per month. Hundreds of
others report equal success.

Easy to Learn Radio atHome

Hundreds of men are alveady earning handsome incomes in
this wonder science. If you want to get into a profession
where opportunities are unlimited make Radio your carger—
become a Certified Radig-trician,

Thousands of Certified Radio-tricians ave wanted to design
Radio sets; to make new Radio improvements; to manufac-
ture Radio equipment and to install it; to maintain and
uvperate great Broadeasting stations and howme Radio sets;
to repair  sel Nadlo apparatus; to ge into husiness for
themselves; to operate aboard ship and at land stations.

You can casily and quiekly qualify in your spare time at
home through the help of the National Radic Institute, first
school to teach Radio successfully hy mail, established 1914,
No previous experience or training needed. Prominent Radig

experts  will help you. TRLEE with Course—eircuits and
par for building latest receiving set also, three instru-

ments loaned to students, making the work thoroughly prac-
tical, The same plan that has already helped hundreds of
our graduates to real success and real money in Radio is
open to you.

Send for BIG BOOK

No other fleld to-day offers such preat opportunmities as
Radio. Take your choice of the many wonderful openings
everywhere.  DPrepare now to step Into the most interesting
and best paid profession io-day. TRead about the opportuni-
ties open now—the different kinds of work—the salaries
paid.  Write to-day for the free 32-page hook that iells
how Ameriea’s first and biggest Racdio school can teach you
to become a Certified Radio-trician in your spare time, Mail
the coupon or write a leiter NOW ATIONAL RADIO
INSTITUTE, Dent. 31FA, WASHINGTO D. C.

e =

NATIONAL RADIO INSTITUTE
Dept. 31FA, Washington, D. C.

Without obligation send me your hook, “Rich Rewards in
Radio,”” whieh tells all about the opportunities in Radie,
how spare time study at hume will qualify me quiekly as
a Certificd Radio-lrielan so I can get one of these splendid
positions, and hew your Employment Service hefps me to
secure a big pay job. (DPlease write plainly.)

NUNr . e e e e dge. oo,
Strectoooooo L P Oecupation. ... ..., ...,
Cllp e L

Y Tested and approved by Rapio Broapcast %
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RADIO FREQUENCY AMPLIFICATION with the

BALLANTINE VARIOTRANSFORMER

The final ‘“‘punch” for
the “Knock-Out?” Series
of Reflex Sets

3 = - pT

vr 7z
( P ¢ CriDot.
R 8 F
BALLANTINE
N VARIOTRANSFORMER

With bakelite base
or split metal collar
; i 1 p— for panel mount.
14 ) <o, = ] Complete, ready
i : L= ~de4 b'rel. to use, price $9.60
; One-Tube Reflex —~ with Model 5 BVT -

e e G

#1f unstable, reverse panel B +

This instrument simplifies
construction and operation

TAAzE nARs

INCE its first appearance in

Rapio Broapcast for Novem-
ber, the One-Tube Reflex Circuit has
fully lived up to its promise in dis-
tance, volume and quality. And the
fans, in their letters, heartily endorse
the term ‘““Knock-Out’’ as applied to
the results obtained.

Fewer parts—greater results

The above diagram is a refinement of
the original in that the condenser-
and-coils of the radio frequency ele-
ment are replaced with the tunable

BALLANTINEVARIOTRANSFORMER.,
This makes tuning easier and prevents
oscillation due to changing the crystal
detector. Furthermore, on weak sig-
nals especially there is a marked in-
crease in volume,

The words of unbiased experts

In the January “R-B Lab.” Section,
the sponsors of the original circuit
say of the BALLANTINE improvement:
‘“Reception generally superior to that
achieved by the set described in
November.”

Send for instruction sheet

For those interested in finer reception we have prepared an instruc-
tion sheet on the One-Tube Reflex. Your copy is free on request.

BogwTor RUBBER MiFe. Ca.,
Pioneers in Bakelite Moulding’

*

324 Fanny Road, Boonton, N. J.

RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER

% 1'ested and approved by Raio Broapcast %
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* SICKLES

Diamond Weave Transformer
Coils for the Radio Broadcast
“Knockout”’ Receiver

Built for the part, and showing remark-
able performance in operation, Sickles
Patented Aug. o1, 1923 Transformer Coils T1 and T2 are unequaled

for the ‘“‘Knockout’’ Receiver.

These coils have exceptionally low distributed capacity and high inductance
value. The primary coil in T1 and T2 is placed between two 30 turn secondary
coils and connected in series in such a way that both maximum energy
transfer and wonderful selectivity are secured. Due to the increased efficiency
of these coils a 13 plate condenser can be used for tuning throughout the entire
broadcasting range. Price $3.50 a pair.

We welcome an opportunity to quote manufacturers on special coils
for special receiving purposes.

THE F. W. SICKLES COMPANY

337 Worthington Street Dept. C. Springfield, Massachusetts

O'NEIL DUPLEX

)

UDIPHONE

EARS ahead of the av-
erage loud speaker. The

acousticdiscoveries of phon-
ograph experience added to
those of radio. All of the
music and speech re-vivified

Compact

PATS. PEND. P ° .
by the “laminated voice : recision
core.”  Adjustable from the C d
" Beautiful | CXterior.  Your money re- ondenser

: K
Rubber Black funded, unless the Audi- TRADECD MAR

or Antique 4}, satisfies you. Nothing NONE OTHER
Bronze Finish

A highly efficient prod-
uct at an extremely low
price.

Die-Cast Rotor. Milled
End Posts, Novel and
effective vernier.

could be fairer. At your
$30 dealer’s or direct, if you

14 Inch Horn mention his name.
$5 additional
Be sure to write for Bulletin
“Taking the ‘Con’ out of
Condensers.”’

Who's your Dealer or Jobber?

The DUPLEX ENGINE GOVERNOR CO., Inc.
46 Flatbush Ave. Extension BROOKLYN, N. Y.

Write for 1lustrated Booklet

ONeil Mfg.Co.

715 PALISADE AVENUE
West New York New Jersey

% Tested and approved by Rapio Broapcast %
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Every fan
who wants
a better set—

will send for
this booklet!

HE first edition of this brochure
pointed the way to amazing results
for thousands of set builders.

It enabled Mr. J. Tuckerman, President of
the Federal Engineering Co. to build a set of
which he says, “We not only get the local sta-
tions with remarkable clearness and absolutely
without distortion, but we are able at any time
to tune out these stations and receive from far
away stations with equal facility. The tuning
is so extremely selective and sharp that we can
truthfully say we have never before listened
with more pleasure and enjoyment to radio
broadcasting.”

Another typical report comes from Mr. G.
V. H. Cairns of the Oakland Motor Car Co.,
who says, “I have tried all R. F. transformers
on the market, but none of them can compare
with Telos for volume, clarity, ease of operation,
and best of all—they bring in the DX station!”

The second edition is now ready—packed with
new ideas, proven hook-ups, and simplified in-
structions. It explains the Telos principle of
tuned R. F. in complete detail. It gives you an

entirely new viewpoint toward the possibilities Dealers: Assemb‘!ed ss]-.‘ts,Tcolnstruction kits, and
. separate parts for the Telomonic circuit are
of tuned radio frequency. Send for your copy. divtributed by onr liconsod  manufacturers,

Write or use the coupon below. Amsco Products, Inc,, New York, and Musio

Radio, Inec., Pittsburgh.

‘ Danziger-Jones. Inc.,

| Dept. B, 25 Waverly Place,
l New York, N. Y.
l

|

I

Telos
Radio

% Tested and approved by Rapio BroapcasT %

Send me a FREE copy of "Success with. R. T, Ampli-
fication” and complete description of the Telos principle.
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The only loud speaker that

can hold my receiving set is

the
THOROPHONE
*

—says WM. G. SMITH
High

Power
Model
S-5
$45.00

OWER that makes other loud

speakers jump off the table merely
makes the Thorophone produce greater
volume. The Thorophone will take all
you can give it and still reproduce voice
and music so naturally that you’d think
speaker or musician were right in the
room with you.

Until you have heard the Thorophone
you have not learned how wonderful
radio is. Whatever your receiving set,
the Thorophone will make it sound
better. It reproduces perfectly. The
controlled mica diaphragm; the scien-
tifically designed Thorite horn; the ad-
ditional power from the 6-volt storage
battery—these things make the Thoro-
phone the ultimate loud speaker.

For endless satisfaction buy the Thoro-
phone.

Write for Booklet

WINKLER-REICHMANN CO.
4801 S. Morgan St. Chicago, Il

The ‘“Goode’’ Two-0-One
R,

~8 Le Ton d’argent

[V BY MAIL ONLY

: $ 039

; 2

~ Postpaid

[~

5 QUARTER AMPERE

AMPLIFIER—DETECTOR

RADIO TUBE

GUARANTEED SATISFACTORY

All “GOODE" Tubes Sold Direct to the Consumer—
No Dealer Profits.

ONE—“Goode”
Detecr:r-impliﬁer . $2'39
THREE—“Goode”
Delector-o:m‘:;liﬁers. . $6'4Z

(All postage prepaid)

The “Goode’” Two-0-One A Tube amplifies or detects. Icisa
quarter ampere, six volts, Standard base silvered tube.
Send express or postal money order or New York draft ro—

The Goode Tube Corporation

. Incorporated .
EVANSVILLE - - - INDIANA

7

;/
o

IN THE STARS
“It’s A Knock-Out!”

The best job you can do on the hest
reflex hoek-up we have yet seen (the
Harkness) is of no avail unless you have
the right detector.

The detector question for the ‘‘knock-
out” set builder is compictely answered
in the STAR FIXT CRYSTAL wmade by us
and sold by every live RADIO dealer.

Price $1.25 and GUARANTEED *
The crystalis “STAR-ITE"

STAR CRYSTAL COMPANY
Oetroit, Mich,

Z 77
%

S Pranch SBMest Jaciicon &
K Branch 722 Eulion 5t

¢ Tested and approved by Ranio Broapcast %
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2.00,000,00 COMPANY

'S STANDS SouAareLy BAck

TAS

Five-Day Money-Back Guarantee
1f Not Fully Satisfied. We Guar-
anlee the Scientific to be

. One of the finest phones on
the market regardless of price.

. . The most comfortable..weight

g
//I i N
only 8 oz.

SEND No MoNEY |-

H _Order 'by mail if your dealer cannot supply you and we will ship . Made of standard double pole
immediately. Written 5-day money back Guarantee with each set. construction (no single pole

Our next year's production schedule of two million phones UN- nonsense to save expense.)

DOUBTEDLY places us as the 5. Made of the best materials

money can buy. Powerful
magnets, genuine tinsel cords,

WORLDS LARGEST HEADSET MAKERS atima cases

6. Manufactured under ideal
working conditions

THE TOWER MFG.CO. [ili% —

[-QSBROOKLlNEAVE BOSTON MASS. &= 055

SHARP

TUNING! RadeafeoualdS

Patented
Jan. 8, 1924

THE NEW HARTMAN
VARIOCUPLER

with Basket Woven Disc Rotor

Its small size saves panel space. Clearer
reception and maximum’ efficiency insured.
Dead shaft has no capacity effect in tuning.
Pig tail contacts; no live brackets. If dealer
can not supply you, write us direct.

THE HARTMAN ELECTRICAL MFG. CO.
34 East 5th Street Mansheld, Ohio

Radiol’roducts

% Tested and approved by Rapio Broancast ¥
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Improve your set with an

* ACME “lowest loss” condenser

“‘Because of low losses and sharp
tuning practically all the currents on
the antenna can now be used

Wthh one 1§ youl_‘ 1. Steel brass cone bearings adjustable.
. . . 2. Lock nut for bearing.
tunlng C[tcu[t* 3. Righest grade hard rubber. Dielectric in that part of
the field to prevent losses

N

Brass separator to which both rotary and stationary

the humP Or Peak? ) plates are soldered, making continuous circuit for each.

5. Brass silver plated plates, rotary plates logalogarithmic.
. 6. Dust proof covering

HERE are the curves of tWO. tuning 7. Stops at extreme end of movements

circuits. The hump has a high loss 8. Coiled connection between shaft and heads allowing
condenser and the peak a low loss con- lubrication of bearings.
denser Both receive broadcasting, but 9. Brass separator to which both rotary and stationary
the peak receives local and distant stations plates are soldered, making continuous circuit for each.
without interference, while the hump re- 10. Counterweight which balances rotary plates
ceives only the nearby stations with inter- 11  Noiseless friction Vernier control seven to one ratio.
ference The new Acme Condenser will 12 Brass separators to prevent twisting and to take strain

off Dielectric

change your tuning circuit from a hum . .
toa gea{{ g p 13 Panel mounting holds for 120 degrees spacing.
L
P 14 Metal heads

The Acme Engineers have been working 15 Steel bushing to prevent wear on Vernier shaft.
for two years to bring out a condenser All parts are of non-rusting metal, except steel bearing,
which would give to Radio experimenters which is covered with nickel-plated protective surface.
sharp tuning and minimum Josses. The I_En“g pg:?csaggcgg is .000016 m £ . full capacity is 0035

new Acme Condenser has these fundamen-
tal advantages and also has many new CUT OUT AND SEND THIS COUECN
improvements in structure and equipment.
See the 1llustration with explanation, and
for more information write to us for bock
let—* Amplification without Distortion,”
which contains many diagrams and help-
ful hints on how to build and get the

ACME APPARATUS COMPANY,

Dept 65 Cambridge, Mass . U S A
Geptlemen* T am enclosing 10 cents (U S. stamps or
cein) for a copy of your book, * Amplification without
Distorticn.”

most out of a set. NGIE © vt e e i e e
ACME APPARATUS COMPANY Sch:et Stt
B e e State

Dept 65 Cambridge, Mass e o e e e e e e e e e e e !

ACME ~ for amplificafion

¥ Tested and approved by Ravto Broapcast s
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© Har Ewing
WALLACE H. WHITE, JR.
The author of the bill which proposes further to regulate radio communication in the United States. Among other
things the bill contains stringent provision against monopoly in radio and provides for license fees to be collected by the
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Can We Save Millions by Altering
the Telegraphic Code?

From a Close Study of the Plan Proposed by Major-General George O.

Squier It Would Seem Possible.

This plan deserves Serious Consideration

By ARTHUR H. LYNCH

MEONE has been sleeping. In fact

so many of us have been sleeping that

we’ve simply let a problem involving

a saving of millions slip right by for

more than seventy years™ without
troubling for a solution. Perhaps our noses
have been so close to the picture as to distort
our perspective. Major-General George O.
Squier who told this story to me at the Metro-
politan Club in Washington. DD. C., a few weeks
agosaid: “ The neglect on the part of the radio
telegraph industry to alter its only product 1s
a problem in psychology of sufficient magni-
tude to warrant the study of a james.”

“QOur automobile factories, for instance,”
continued the General, ““are never satisfied with
the product they turn out. Even though they
spend veritable fortunes for machinery to make
a certain type of car, whether it be a truck
or a luxurious sedan, thev go right on develop-
ing new models. And thev find it profitable.

“More efficient cars, more efficient produc-
tion methods, more rapid turnover and a
greater volume of business usually result in a
lower price and better service to the consumer
and the demand continues to grow each year.

*The present radio alphabet was adopted by the Vienna
Convention for European languages in Oct. 1851.

“Can vou imagine any automobile corpo-
ration attempting to sell wheelbarrows pro-
duced in factories capable of turning out the
best-grade pleasure car in the world?”” The
General’s eyes sparkled and the color rose in his
cheeks as he continued: “That’s exactly what
we're trying to do in radio telegraphy—and
they’re flat-wheeled barrows at that.

“WE ARE ASLEEP IN RaADIO’

“ HY, just imagine how ridiculous it

would be for a factory representative of
any large company attempting to secure orders
for his product from samples made in 1851 or
thereabouts! lt's preposterous.

“Now, let me briefly outline for you what |
maintain is one of the greatest pieces of neglect
in the entire communications art. Then,
having told vou of our short-sightedness, let me
tell you what [ think about solving the problem.
Understand me, | do not maintain that my
method of solving the problem is the best
method, nor that it is impossible to improve
uponit. All [ want to do is to demonstrate the
need for a revision of our radio, telegraph and
cable traffic which will cause a great financial
saving annually. Then I want to tell you how
| believe it can be done. [f my system can be
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improved upon, so much the better. All |

claym for it is that it is a step in the right di-.

rection.

*“Radio’s function, or to be more exact, one
of its present functions, is to transmit intelli-
gence from point to point. In the case of
ships at sea and aircraft it is the only
method. When we send a telegram or a
cablegram or a radiogram, we pay to have
a small piece of paper, bearing a few char-
acters, delivered to a person or persons some
distance from us. The more messages we
wish sent, the greater the number of little
papers the company delivering them must be
able to take care of satisfactorily. In many
instances the lines between us and the person
on the other end are heavily laden with mes-
sages sent by other folks and our messages
suffer a delay.

‘“Something must be done to offset the delay.
[t is sometimes necessary, because of the great
volume of traffic to have a great many similar
lines between two points to carry the heavy
burden of traffic. Engineers, ever since electric
signaling was discovered have studied the
action of the machines used in transmitting
and receiving this intelligence. They have
made astounding improvements and have in-
creased the speed of transmission many, many
times. Why it was but last night that both
you and | witnessed a transmission of a dot
sent from the lecture room of the Cosmos Club
to Warsaw and back again to Washington be-
fore we could say Jack Robinson.

“1f we had suggested any such thing a few
years ago people would have shaken their heads
and have had grave doubts of our mental
stability. But it was done before our very eyes.

“Although my plan is not at all confined to
radio but may be employed on the cables and
telegraph and even the telephone lines, we will
do well, for the purpose of explanation to stick
to radio and the necessary changes for all forms
of wire application will suggest themselves to
most of your readers.

“You know as well as I do that radio trans-
mission, especially over long distances, such as
between America and Europe is subject to cer-
tain atmospheric disturbances during the sum-
mer. Although engineers have made great
strides in overcoming this interference there
are many periods when it is necessary for the
transoceanic traffic to be handled at very low
speed and when it is necessary to have each
word repeated two or three times.

That means a severe crowding of the ether
lane ‘used by any two stations being used for
intercommunication and the few available
wavelengths preclude the possibility of doub-
ling up the number of stations to offset this
difficulty.

“If we consider that for a definite period of
unfavorable atmospheric conditions it were
possible for us to double the speed of trans-
mission during the favorable hours of each dav.
we would double the revenue of our system for
that period. Further than that—you know
that most of the messages sent from this
country to Europe are important. Many of
them have to do with ships, shipping, foreign
exchange and so.on. With each day, the
importance of our communication with Europe
becomes even greater. Offsetting by even a few
moments in the delivery of a message sent by
one of the large banks, like the Irving National
or National City Bank to a bank in Germany
or England may result in preventing a loss of
thousands of dollars to American investors.
Commerce to-day is on what manufacturers
are pleased to term a production basis. Speed
in communication is everything.

“Manufacturers in most lines spend thou-
sands yearly, attempting to lower costs of
production by saving a little time here and a
little material there. Efficiency seems to be
our war cry and it is just here that radio suffers
by comparison with other industries.

PRODUCING CAVE-MAN VEHICLES IN LIMOUSINE
FACTORIES

“c

E’RE selling a seventy-year old model
and turning it out in modern factories.
We have million dollar factories on occasion
covering many square miles for the sole pur-
pose of sending dots and dashes. We have been
in short, perfectly content to take things as
we find them and make the best of it.”

Then the General took a long pull on his
cigar, looked at the ceiling and exhaled the
smoke slowly and thoughtfully. He smiled,
sensing my unspoken question.

“Oh, no!” he said, “I am not discounting
any of the wonderful work the engineers have
accomplished, either in the design of trans-
mitters or receivers. | am merely saying that
they have overlooked the little pieces of paper
that carry the thoughts of one individual to
another.

“Their transmitters and receivers are won-
derful. But the product of the factories must
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For International Morse:
Present values of these letters:

O —frequency in 10,000, times length of signal . Ssux14= 11816
AN— . B © “ ‘oL a7axaa = 2730
Total 14340
Values if interchanged: .
©) -~ frequency in 10,000, times length of signal . Sgqx 10 = 8440
e P oo o SRR SN = R
Taotal 12262
Gainoas o result of interchange = 14596 — 12202 = 2284 unitx

The new total for all letters would therefore be . 92534

minus 228
40230 units
{ he ratio of the new value to the old valuc s gozso ty2aiy = 101023

I'he increasc in speed expressed in percentage is 2,27,

TABLE |
RESULTS OF INTERCHANGING THE SIGNALS FOR THE LETTERS “O” AND “M”

For Squier Alphabet:
Present value of these letters:

O —frequency in 10,000, times length of signal . 8yyx4 = 3376
M— o T . o TR C 2n3x3= &0
. Total 41105
Values if interchanged: o
O —frequency in 10,000, times length of signal . 8S44x3 = 2532
- o o " S0 TR ST = 1002
. N Toral 3624
Gain as a result of interchange = 4105 — 3625= 1371 units
The new totat lor all letters would therefore be. 13741
AMinus 71
15170 units
The ratio of the new value to the old value is 33170 1 35741 = 111,016

T'he increase in speed expressed in percentage 1s 1.6%

‘The system described here by General Squier does not disclose the additional advantage to be gained by changing the

code characters for each letter of the alphabet.
sideration of “O” and “M”,

be the International Continental code and the
code—well, I often wonder why its revision has
not been taken in hand long ago.”

Here indeed was an interesting side light on
this great industry of ours. [ wondered too.
The thought is not an entirely new one. | had
thought of it several times during some of the
fong hours of a night watch, when at sea as an
operator. It had occurred to me when the
change was made from the American Morse
Code to the Continental Code, shortly after
American ships began carrying radio as a
regular thing. 1’ll wager the same thought has
occurred to thousands of radio men at one time
or another. The psychological analysis of this
condition is, as the General puts it “worthy of
a James.”

“That,” continued the General, is my argu-
ment, in a nutshell. In this little pamphlet,
a reprint of a short paper | delivered on
this subject before the National Academy of
Sciences last May, vou will find the outline of
one systemwhich [ am sure may be used to great
advantage in any form of electrical signalling.”

The following paragraphs, taken directly
from the pamphlet, outline just what revisions
of our code General Squier advocates and
indicate some of the advantages he claims for
such a system.

CONSIDER THE CODE

“| N THE Morse alphabet we find the principle

of different time units for dots, dashes and
spaces, as the basic idea of the system. In
Standard Morse a dash is three times the

Some idea of the importance of such a revision may he seen from a con-
Other letters may be similarly transposed, as the system provides, with an additional saving

tength of time of a dot, and the spaces between
letters and words are timed correspondingly.

“These signals in International Morse (Con-
tinental), are universally emitted into the ether
from the transmitting antenna in the form of
sudden interruptions in the antenna current, or
sudden variations in this current. This method
produces about the worst possible source of dis-
turbances in the ether space for the reason,
among others, that the disturbance has no
regularity of any kind, and the speed of operat-
ing the sending key has a marked influence on
the whole phenomena. DPresent practice is
drifting away from the complete interruption of
the antenna current which is the worst from an
interference standpoint, but even the present
methods of irregular and sudden variations
of the current are still a long way from the
possible scientific solution.

“In 1915 the writer was considering t e
general problem of improving the transmission
system for submarine cables, and in connection
therewith gave study to a new form of alphabet
suitable to such a circuit. The system devised
at that time may be described briefly as a
continuous wave system: ‘C. W. versus the
‘spark’ system of the present cable practice. A
method was developed of sending an unbroken
alternating current through the cable, and
means provided for interpreting this alternating
current into intelligible signals. This system
abandoned the Morse principle of different
lengths of time for the signals as being funda-
mentally inefficient, and adopted the plan
that all individual signal units should occupy
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equal lengths of time and have equal im-
portance, whether they were dots, dashes or
spaces. The signals were distinguished by
varying the intensity of the individual sending
elements, 1.e., a dot, dash or space occupied
equal time lengths, but were of different intensi-
ties. The variation in intensity for signalling
was effected at the transmitter at the zero phase
of the resultant current flowing into the cable,
so that, theoretically, at the moment of any
operation upon the current there was no cur-
rent to operate upon.

“A point of fundamental importance in this
method is that no two adjacent signals are of
the same sign, since each semicycle is utilized to
effect signaling. giving a dot, dash or space.
Other things being equal. the variation in
intensities for each of the three elemental
signals are reduced to a minimum on the
theory that the minimum possible change of
the fundamental wave should be made. The
reason for this is that an alternating current in
the steady state, which amounts to a series of
the present cable letters "a” or ‘n’ strung to-
gether without space, can attain a speed in any
form of telegraphy many times greater than
any practical svstem. A sinusoidal wave is
transmitted through any form of electrical
circuit without distortion of any kind. and. in

fact, is the only type of wave that is so trans-
mitted.

i
1t

ARE TRANSOCEANIC RADIO STATIONS WASTING MONEY WITH A NEEDLESSLY SLOW CODE?

The photograph shows the towers of the Radio Corporation of America station at Rocky Point,
Long Island, which communicates with England, France, Norway, Poland, Germany, and Italy









How to Build a Knock-Out Four-
Tube Set

Incorporating with the Knock-Out One-Tube Reflex Receiver a
Quiet, Inexpensive and Dependahle Resistance-Coupled Amplifier

By ZEH

HE outstanding characteristic of

crystal rectified (detected) receivers,

such as the single tube reflex set de-

scribed with variations in recent is-

sues of Rap1o Broapcast, is the good
quality and clarity of the output. The re-
markably clear tone reproduction of the crystal
detector is due to the rectifying properties of
the mineral, which delivers an audio-frequency
current varying directly with the potential of
the applied voltage. This is not the case in
detection by the three-element vacuum tube.
[t is doubtful if this naturalness of tone will ever
be improved upon, and the enthusiast who is
satisfied with the volume of a single tube reflex,
need search no further for perfection in de-~
tecting fidelity.

However, it is difficult to preserve this clarity
when amplifying in the conventional manner.
This close approach to perfection cannot be
carried through two ordinary stages of trans-
former-coupled audio intensification. Though
the output is still superior to that delivered by
most amplified regenerative receivers, it has
lost that subtle quality that stamped it as per-
fect. This is particularly noticeable in ampli-
fying the single tube reflex receiver, due to the
capacitative feedback between the external am-
plifier and the tuning unit. The measures
taken to stabilize the whole, such as condensers
connected to the amplifving grids and groun-
ded, lessen am-
plification and,
in some particu-
larly obdurate
cases, tend toin-
crease thedistor-
tion prevalent, if
not inherent, in
transformer-
coupled amplifi-
ers.

TUBE'A o

TUBE 8"

BOUCK

ably represents the nearest approach to perfec-
tion yet achieved in transformer-coupled audio
amplifiers.

THE RESISTANCE~COUPLED AMPLIFIER

HILE it is possible, in the laboratory,

by means of certain balancing and cor-
rective measures, such as the Campbell filter,
to obtain perfect transformer-coupled amplifi-
cation, the writer has never heard a two-stage.
amplifier with an output quality equal to that
of a three-stage resistance-coupled audio in-
tensifier. It is significant, that in many broad-
casting stations, where perfect amplification is
essential in the speech amplifiers, the simple
resistance-coupled method is often used in
preference to complicated transformer circuits,
which their financial and laboratory resources
make available.

The reader will better appreciate the possi-
bilities of the apparatus we are going to de-
scribe, if, first, we make clear the theoretical
functioning of such amplifiers, one of the most
interesting of radio phenomena, quite easily
comprehended.

The resistance-coupled amplifier is nof new.
On the contrary, the chances are that it is the
oldest form of amplifier, the system being prob-
ably the direct and logical outcome of early
experiments to determine the voltage ampli-
fication of the three element vacuum tube,.
However, until
the very recent
advent of tele-
phonic radio
broadcasting
during those
twelve years
when telegraphy
was ninety-five
per cent. of wire-
less, distortion-

TUBE B

TUBER

—
—

The push-pull
amplifier prob-

FIG. 1

Comparing the theories of resistance- and transformer-coupled
audio amplifiers.  There is not a great deal of difference

less amplifica-
tionwas actually
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single stage of amplification. Output binding-
posts shunt the last jack when closed.

THE PANEL

STANDARD panel was used—7" x 21",
Figure 5 indicates the layout and drilling.

All holes, excepting those with specially desig-
nated sizes, are drilled to pass a No. 8 screw—
the diameter found on dry cells and large
binding-posts. The appearance of the com-
pleted receiver is greatly improved by graining
the panel after drilling—i. e.. sandpapering it
in one direction, and wiping with an oiled cloth.

THE PARTS

HE required parts are quite plainlv shown
on the diagram, Fig. 3, and are further
listed in the following descriptions:

T1 and T2, respectively coupler and R. F.
transformer, may be wound by the experimen-
ter as described in the * Knock-out Single
Tube” article appearing in the April Rapio
Broapcasr, or they may be neutroformer type
coils with rewound primaries as suggested in the
Laboratory Department of the June number.
Cs and C6 are variable condensers with about
17 plates, giving a maximum capacity of
.00035 mfd. This capacitv need only be ap-
proximated.

T3 is a good audio amplifying transformer

FIG.

Radio Broadcast

having a turn ratio of about four or five to one.
Observe the connection initials on the secon-
dary.

Det. is the crystal detector, preferably a
fixed crystal such as the Lrla or Star, or Celer-
undum.

R7 and RS are thirty ohm rheostats. Three
coupling resistances of 100,000 ohms each
(R1, R3, and R3), as well as three grid leaks
(R2, R4 and R6) are necessary. These resis-
tances will be treated in more detail later.

C1 is a small bypass condenser, a Micadon,
.0025 mfd. capacity. C2, C3, and C4 may be
any convenient capacity Micadon between
.0025 and .006 mfds,, inclusive. The first ca-
pacity was used in the receiver under discus-
sion. C7 is a stabilizing condenser. A low
capacity, .00023, or .0005 at the most, is very
effective.

J1 and J2 are standard double circuit jacks.
Carter jacks were selected by the author for
this set.

The reader will observe from photographs 6
and 7, that all condensers and leaks have been
mounted in neat clips, which permit instan-
taneous change of resistances and capacities.
This is very desirable in the preliminary oper-
ation of the apparatus. [t is important that
these mountings be of a reliable manufacture,
with no resistance losses through the bases.

7

Note the mountings into which the grid leaks and Micadons are clipped.
These permit adjustments which are alwavs desirable, and often necessary






Some Remarks in Passing
By J. P. McQUAIDE

Vice President, Moon Radio Corporation

CEIVING distant stations depends

greatly on weather conditions. If

you receive many different stations

one night and not the next, don’t

blame your set. If you do not think
the trouble is in the weather, look at your bat-
teries. They may be run down or one of your
tubes may be losing sensitivity. As a gen-
eral rule there is nothing in a radio set to
wear out and once 1t is working satisfactorily,
the trouble is usually in either the tubes, bat-
teries or weather conditions.

Don’t use any higher voltage than is neces-
sary on your B batteries, as the more voltage
vou use the faster your batteries will give out.

Some people think that because their tubes
light, they must be all right, but this is not al-
ways the case, as the filament of your tube may
light long after your tube has become defective.
Every so often, it is a good plan to take out
vour tubes and clean the points. Good elec-
trical contact is highly important in the tube
socket. Particular trouble may be encoun-
tered at the plate or grid socket contacts, and
this is the hardest to find since even if the pins
are not making contact, things look all right.

If you have just bought a set and you know

-that too.

.power to help you enjoy radio concerts.

it is of good manufacture, do not become dis-
satisfied because you have not obtained the re-
sults that some friend of yours is getting.

[n large cities where there are many so-cailed
dead spots, it is quite possible for a set to work
much better in one room than it does in another
due to the steel construction in the building.
Try moving your set from one room to another.
if you are not getting good results.

A voltmeter for your B battery registering
0-50 volts, and also a hydrometer, are good
accessories to have around.

Don’t try to make a lot of noise with vour
set. Good clear reception with less volume is
far better than reception with distortion and
great volume.

If you are getting good results from your re-
ceiving set, write and tell the manufacturer.
He will be very glad to know it.  If you are not
getting the proper results, he will want to know
Perhaps he can help vou.

Receiving sets are becoming easier to operate.
and the manufacturers are doing all in their
Re-
ceivers are not automatic, however, and should
be given some care and not knocked around
from place to place.

yER[TABLE multitudes of radio lisieners in the eastern and central paris

of the United Staies who count that Sumnday lost when they do not bear

“Roxie” and his gang from the Capitol Theatre, New York, will be much n-

terested in James C. Young's excellent story about “‘Roxie” (S. L. Rothafel), bis
gang, and his theories, which we will print in July.
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Inside Story of the British

a D. C. input of four or five kilowatts. The
main studio at KDKA 1s situated half a mile
from the transmitting station. There are also
o other studios in the city, 14 miles distant,
all of which are elaboratelv equipped. Land-
line transmissions are an important feature;
there are 43 permanent landlines covering an
arza of 225 square miles.  These take in every
church, theatre, public hall, and auditorium of
any pretensions in the Pittsburgh section.

SOME CONCLUSIONS ABOUT SHORT WAVE BROAD-
CASTING

l\ CONCLUSION it is interesting to compare

the results obtained with this 100 meter ex-
perimental transmission with those which
might be expected with the ordinary 300-300
meter American broadcasting.  As indicated
earlier in this article it proved possible to relay
the 100 meter signals for 18 hours during little

Broadcasting Experiments 119
more than a week, whereas in all probability
sufficiently good reception of the 300-500 meter
signals for relaying purposes would not be
obtained for more than 2 or 3 hours per week.
Thus it may be claimed that these experiments
with the Westinghouse Company have in-
creased the chances of American relaying
probably about ten times. Also they have
rendered it practicable to start such relaying -
at about 11:00 P.M. during the winter months,
as compared with the impossible hour (for
most people) of 1:00 or 2:00 o'clock in the
morning.

Of course perfection 1s not nearly reached,
but some of the greatest difficulties which
existed have been largelv overcome, and with
further developments the relaying of intelli-
gence and entertainment from America may
i the fairly near future become a matter of
evervdav fact.

© Keystone

THE HOTEL $AVOY BAND

awell known dance orchestra from a well known London hotel, whose excellent programs have been broudcast for the
especial benefit of American listeners from 2 LO and the other eight BBC stations
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What Does the Public

OADCAST directors seem to be
losing much sleep worrying over the
question, “What does the public
want in radio music”’? In their
well-intentioned attempts to find a
solution to this problem they send out question-
naires, or they ask at the end of a program if
the listeners will please be so very kind as to let
it be known
by letter
what num-
bers they
most enjoy-
ed. “Only
throughsuch
means,’ ’
comes the
explanation,
““can we give
you what
you want.”
One would
think from
this that
until radio
came into
existence the
American
public had
given no in-
dication of
what 1t
wantsin mu-

IGNAZ FRIEDMAN
To hear such an artist as Mr. Friedman over the radio wipes out the memory of
many mediocre performances sent through the air.
internationally famed pianist was broadcast by station WEAF

Want in Radio Music?

sic.  On the contrary this question was quite
definitely answered—so many people believe—
long before a broadcast station was thought of.
In order to find a partial answer, broadcast
directors might examine the attendance of
concerts and opera and thus find out what kind
of music the public pavs to hear. They might
well listen as one among these audi-
ences and
note how the
music is re-
ceived.
Through
these means
an idea can
be gained of
what large
numbers of
people want
in radio
music. For
one’s mu-
sical taste
does not
change sim-
ply by tun-
ng-in a re-
ceiving set.
Manyv people
listen over
radio for the
same kind of
music  that

@ Underwood & Underwood

The New York recital of this






122
they have long enjoyed through the esta  shed
concert channels.

To facilitate knowledge of what sort of music
a large public pays to enjoy, here are some
facts.

There are in this country ten or a dozen
permanently established symphony orchestras
of the first rank, maintained solely for the pur-
pose of presenting only the best in orchestral
music supplemented at times by soloists cap-
able of playing or singing works of a standard in
keeping with the rest of the program. There
are about forty other orchestras maintained for
the same purpose and all steadily advancing
into the same rank. This means that in fifty
or more cities, and in the communities adjacent
to these cities, there is a
public eager to hear the
greatest music ever
written. For the fore-
most instrumental
works of the worlds’
foremost composers
may be found in or-
chestral literature.

To hear these or-
chestras and other mu-
sical attractions of equal
standard the American
public spends more each
year than for attend-
ance at all the sports
combined, even includ-
ing those years when
championship prize
fights are staged.

The music students
who are scattered all
over the country pay
millions of dollars
yearly for serious
musical instruction.
Their teachers add to
the aggregate of these
figures by themselves
spending money to
study whenever pos-
sible under the great concert artists who, at
stated periods, conduct master classes.

There is scarcely a college of any importance
throughout the entire land that does not main-
tain a music department.

In well nigh every city, and also in large
numbers of towns, pupils in the public schools
are given opportunity to study music under

CLAUDIA
One of the greatest among living operatic sopranos and
now with the Chicago Civic Opera Company.
been heard in solos over the radio and affirms that
she enjoys singing for her unseen listeners as much
as they seem to enjoy hearing her, judging from the
letters she has received from these listeners.
Muzio’s broadcast performances have been given at the
Zenith Station now operated by the Chicago 7ribuse

(WGN)

Radio Broadcast

expert instruction, this study including also
classes in musical appreciation so that the
pupils may be made familiar with the classics.
In Cleveland, Ohio, for example, thirty mem-
bers of the Symphony orchestra—and each one
of these thirty a master on his instrument—
give instruction to school children, the cost of
these lessons being paid out of the Community
Chest.

In practically every city where a symphony
orchestra is maintained, special concerts are
given for children of school age, and although
only music of high standard is played, the
difficulty is to find accommodation for all who
want to attend. In New York, Walter Dam-
rosch, who for years has given such concerts,
was obliged last fall to
transfer them from
Aeolian Hall to Car-
negie Hall of far larger
capacity. Philadelphia,
Cincinnati, Detroit,
Chicago, Minneapolis,
and San Francisco, are
a few among the other
cities where the attend-
ance at such concerts is
limited only by the
seating capacity of the
auditorium.

America leads all the
other countries in its
patronage of music.
This is why every con-
cert artist who can pay
his way across the
Atlantic comes here
with the hope of mak-

ing a living.

Nor are these artists
heard only in the
cities. Towns of no
more than a few
thousand population
engage, year after
year, some of the best
talent that good music

may be heard rightly presented. And when
these people cannot hear an artist in their
own town they journey at much expense to
some near-by city to enjoy this privilege when
the opportunity to do so presents itself.

The sum total of the money thus spent each
year for good music in the United States is
estimated by some authorities in the billions.

—ATfoffett, Chicago

MUZIO

She has

Mme.


















Radio Broadcast

RUNNING ASHORE ON A COAST LIKE THIS

fs not to be relished, and it would happen more frequently were it not for the radio signals
which supplement the warning flashes from the ever-vigilant outposts of our lighthouse service

tion, and from the standpoint of the people’s interest
the question of whether or not the broadcasting is
for profit is immaterial.  In the licensing svstem put
in force by this Department, the life of broadcasting
licenses is limited to three months so that no vested
right can be obtained either in a wavelength or a
license. I believe it is safe to sav frrespective of
claims under patent rights on apparatus that broad-
casting will not cease and ncither will our public
policy allow it to become monopolized.

We heartily agree with the general sentiment
of this statement. It is an excellent thing for
United States radio that the department which
grants broadcast licenses is supervised by such
a secretary. We are not at all sure that the
statement, ‘“from the standpoint of the peo-
ple’s interest the question of whether or not the
broadcasting is for profit is immaterial.” is to be
taken at its face value. Probably Mr. Hoover
has not thought this thing through. We are
not convinced that in this sentence the whole
question as to how radio is to develop does not
rest. “Radio for profit,” the Secretary’s state-
ment notwithstanding, does not sound as though
it promised much for the listener.

London Has Hard Work Getting Through
to L. S.

E HAVE vet to learn much about
radio transmission. In the most
recent attempt to bridge the At-
Jantic westward there were nine stations opera-

ting. all connected by wire to radiate the same
program. Each of the stations was on a dif-
ferent wavelength. The power any one lis-
tener in America could pick up was that from
one station only.

Although some elaborate preparations had
been made to receive this transmission, very
meager results were obtained. The Rapio
BroaDCAST super-heterodvne seems to have
done as well as. if not better than, any other,
but even this was successful in picking up music
onlyv; Marconi's message of greeting was ap-
parently cast into a barren waste in so far as
America was concerned.

it is Marconi's idea that this trans-oceanic
transmission should be carried out by his ray
radio, and we thoroughly agree with him.
Could “mirror” stations be put up on both
sides of the Atlantic there is no doubt that
transmission would be altogether successful.
What information we have on the method
shows that if suitable mirrors were used at both
transmitting and receiving stations the signal
strength would be increased at least two hun-
dred times.

When we think of KDKA’s consistently suc-
cessful g4 meter channel and WGY’s recent
transmission on 104 meters across the Atlantic
it seems strange that the waves traveling in
the opposite direction should encounter so for-
midable a barrier. We may discover why
some day.
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Outlaw Stations to be Closed

UITE some time ago we were talking
to an engineer of the American Tele-
phone and Telegraph Company
about the development of radio and

the part his Company was playing in this de-
velopment. At that time the Radio Corpora-
tion had been formed, and, as is now common
knowledge, the Telephone Company had been
given a virtual monopoly in selling transmitting
equipment for broadcasting purposes. To
offset this concession, the Telephone Com-
pany agreed to keep out of the radio re-
ceiver business. As a result of this agreement
we have seen no A. T. & T. radio receivers on
the market, although their well known am-
plifier unit to operate a loud speaker, convinces
us that the Company certainly could design
and build very excellent radio receivers. The

© Navana. London

HUGH S. POCOCK
Editor of the #Wireless World and Radio Review of London.

BroabpcasT

Mr. Pocock,
in codperation with the engineers of the British Broadcasting Company,
had much to do with the success of the transatlantic broadcasting tests
conducted last November by his magazine, the “B. B.C.”” and Rabio
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amplifier is evidently not construed in the Cor-
poration agreement as "radio receiving equip-
ment.”’

[t seemed at once evident that the other
members of the Corporation “put it over” on
the A. T. & T. signatories. Greater profits
are possible in the sale of millions of receivers
which are used compared with those arising
from the very few transmitting stations re-
quired to cover the country. Matters which
seem so obvious are frequently not. Perhaps
those responsible for the policies of the A, T.
& T. Company looked farther than the im-
mediately visible dollar of profit.

There is no doubt about the tremendous
profits to be had from the sale of radio receivers

‘by merely glancing over the advertisements
in any paper it is easy to see that any of the
standard sets could be materially reduced in
price and still leave a handsome profit for the
manufacturer. In fact we predict
this very thing will come about in
the next few months. But of all the
millions of receivers which the Amer-
ican people have bought and which
have yielded many million dollars
of profit to the Radio Corporation
(other than the A. T. & T.) depend
upon transmitting stations for their
utility, and all the transmitting sta-
tions, according to the agreement,
are to be furnished, and to a eertain
extent controlled by the Telephone
Company.

There is apparently at least one
objectionable clause in the contract
which the purchaser of the transmit-
ting set has to sign which compels
the purchaser to agree not to use
the station for profit, as WEAF, the
Telephone Company’s own station
is continually doing. For sending
out the concert of The Happiness
Boys or Chicklet Trio and whatnot,
some firm is paying the Telephone
Company about $400.00 an hour.
Naturally the managers of other sta-
tions would like to use theirs for a
few hours each week in this fashion,
but according to the contract they
can’t. There may be other condi-
tions imposed upon the purchaser
which seem to him unwarranted,
but we hear more about this one
than any other.
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he has apparently disturbed the Radio Cor-
poration officials sufficiently to have them in-
struct the Westinghouse Co. to offer a broad-
casting set to the city. Mr. Whalen is rejoiced
that now he may broadcast without objection-
able controlling agreements. Just how the
city is going to use the set after it is obtained
Is not clear, neither is it apparent, we desire
to point out to the Commissioner, that the
stuff which is likely to be sent out from his sta-
tion will “give greater happiness to the citi-
zens’’ as he fondly hopes. If he would take
the trouble to inquire, he would find out that
most of his “million fans” are pretty well satis-
fied with the programs the other stations of the
Metropolitan area have been furnishing them
for the last year. He will have to extend him-
self a good deal to make the average citizen feel
that the municipal station is not a
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ness of the company increased to more than
$26,000,000 in 1923.- The net income of
the Corporation has grown in a manner
which should be very satisfying to the
stockholders. It was $426,709 - in 1921,
$2,074,579 in 1922, and $4,737,774 in 1923.
Practically all of the increase in business re-
sulted from the sale of receiving sets, many
of them now to be outlawed, thus making way
for others. Of the net income of the company
only 9.5 per cent. increase occurred in trans-
oceanic telegraphy and 17 per cent. in the
marine traffic of the company.

Current assets of the corporation exceed the
liabilities by more than eight million dollars and
the 7 per cent. dividend on the preferred stock
has been made cumulative. Two additional
radio channels have been put intooperation dur-

nuisance, if it interferes in any
way with these other stations.

The tone of the city administra-
tion’s criticism of WEAF’s mana-
gers is well shown by the stand
taken on the acquirement by this
station of permission to carry on
experimental work of development
during the hours from 2 A. M. to 2
P. M. In getting from Secretary
Hoover this special Class D station
privilege, he “finds this doministic
(whatever that word may mean)
company securing the one remain-
ing concession that was needed in
order to completely dominate and
control the air. This appeared in
the form of an order from the
Secretary of Commerce notifying
broadcasters that after this date
there would be in existence Class
D. or Broadcast Improvement
Class, stations. So evidently this
“doministic” company has hood-
winked Secretary Hoover and he
too, is “agin the city.”

Annual Report of the Radio
Corporation

HE immense growth in the
country’s radio is indicated
by the report of the Radio
Corporation for the year just past.
From a gross income of about
$15,000,000 in 1022, the busi-

watt broadcasting station.
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ingthe past year, one to Italy and one to Poland.
New: circuits to South America are planned,
in addition to which there are at present nine
channels in service, to Great Britain, Norway,
Germany, France, [taly, Poland, Hawaii, and
Japan. w

The report concludes with the statement
that the company’s engineers are devoting
themselves to the solution of the broadcasting
situation “with the ambition of perfecting the
service to the satisfaction and benefit of the
American people.”

Armstrong to the Front Again

N MORE than one occasion the radio

receiver has received tremendous im-

petus from the contributions of E.
H. Armstrong, the patentee of regeneration.
super-regeneration, and the super-heterodyne.
Now he has designed a new set which the Radio
Corporation is selling under the name of the
Regenoflex.

Seldom has it occurred in any field that one
experimenter has contributed so richly. The
regenerative receiver, with its ultra-sensitivity
in the hands of a skilled operator, did more than
any one other thing in the decade 1910-1920 to
advance the art of radio communication. By

Radio Broadcast

it European signals were consistently copied
in the laboratory at Columbia University,
using one triode. Ten years ago in the same
laboratory it was generally possible to hear
the West Coast stations talking to Honolulu
(by code, of course) and to copy these messages
when the stations themselves were continually
calling for repeats.

His next contribution, the super-heterodyne,
makes possible a most remarkable receiving
set. This principle offers apparently the best
method of getting high amplification of weak
radio signals, and we havealways recommended
it as the best receiver, for those who could af-
ford it. Its control is fairly simple, it is non-
radiating, and it can be made to bring in the
most distant stations, apparently still desirable
to many broadcast listeners.

For his super-regenerator we cannot say so
much. When properly built and adjusted this
set produces a lot of noise, but that apparently
is about what it is good for. As usually em-
ployed this super-regenerator amplifying ar-
rangement gives very poor quality reproduction.
Quality, 1s the one feature which the radio re-
ceiver manufacturer must strive for more and
more. Radio transmission, per se, permits of
almost perfect reproduction of voice and mu-
sic, whatever distortion occurs is due to the

AT WHN

Billy West and Billy Murray broadcasting.

WEAF’s suit against this station for alleged violation

of American Telegraph and Telephone vacuum tube patents was recentlv adjusted out of court
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A MODERN ONE-MAN GERMAN BAND
Has been evolved by this rather ingenious German who has mounted this radio set on a cart, which may have before held

his hand organ.

imperfect electrical apparatus emploved at
the transmitting and receiving stations and
the super-regenerator did not contribute much
to the solution of this problem.

He has lately been endeavoring to make the
operation of the super-heterodyne more simple
and has apparently succeeded—at the same
time lessening the number of tubes required
from eight to six. He is of the opinion that
his latest arrangement, in which regeneration
and reflexing are employed, as well as the
double detection idea, gives as good results (in
so far as amplification is concerned) with its
six tubes as is obtained with the ordinary cir-
cuit using eight tubes. The internal capacity
of the triodes, between the g¢rid and plate, is
partly compensated as is done in the Hazeltine
neutrodyne sets.

He tunes in Berlin programs and depends on the financial appreciation of his audiences for support

To make the adjustment of the local oscilla-
tor more independent of the loop antenna tun-
ing, a “second harmonic” oscillator 1s used;
the oscillator, instead of generating a fre-
quency nearly the same as the incoming fre-
quency, generates about one half this fre-
quency and the intermediate frequencv. for
the intermediate frequency amplifier. is ob-
tained by the beat note between the signal
frequency and the second harmonic of the
local oscillator.

The engineers of the Radio Corporation have
done an excellent piece of design and construc-
tion on the new set, and if it is anywhere near as
good 1n performance as the inventor claims for
it, the Regenoflex should prove to be a popular
receiver—provided the price is kept as low as
the amount of material used 1n the set justifies.

] H. M.




Pity the Poor Broadcaster

An Intimate Confession, Wrung from One of Them

By CARL DREHER
Drawings by F. F. STRATFORD

W fortunate you are to be in such
an interesting business as broad-
casting!”” A professional broad-
caster is doubtfully blessed by
being forced to hear this remark, or

something very similar, at least twice a day.

Well, it is not the worst business in the world,
by any means. At the same time it has its
drawbacks. Being in a gloomy mood, | pur-
pose to enumerate a few of them.

The wonder and mystery of broadcasting
have been so much cried abroad in the land that
many people expect miracles of the poor broad-
casters. For example, the matter of the plac-
ing of microphones. Everybody wants to be
broadcast, but the microphones must not be
visible, oh dear no. Hide them in the foot-
lights, or hang them as high as Haman in the
proscenium arch, or keep them warm behind
the boilers in the engine room, but don’t let
any of the soloists, or speakers, or even the
audience, suspect that there is a microphone
in the house. If they do, all is lost, including
honor. “What,” [ can hear them say, “the
microphones have to be placed in certain de-
finite places? A long argument usually
ensues, the broadcasting station’s representa-
tive explaining that a microphone picks up
only what comes to it in the form of sound
energy, and that the operators, far from being
able to make it behave otherwise, are different
from other people only in knowing what the
microphone will do and what it will not do.
Thus, if it is placed on the floor under the
piano, the piano will sound on the air like the
merry bouncing of ash cans on urban side-
walks, and the rest of the show will be conspicu-
ous by its absence, and the station will receive
fifty-six hundred threatening letters the next
morning from irate listeners, including the
friends and families of the performers. Finally
an agreement is almost always reached, for the
representatives of the artists discover that the
microphone is merely a round black object
considerably smaller than a man’s hand, on a
slim stand, and that the broadcasters want to

place it only about waist high, and not, as
was feared, right in front of the prima donna’s
nose. But in some cases, when it develops
that the microphone must be somewhere, and
there is no way of making it invisible like the
air, all bets are called off, and the radio audience
has to listen to something else.

IN THE STUDIO IT'S NOT SO BAD

LL this applies only to outside broad-
casting. In the studio, of course, the
operators have things more their own way.
But even in the studio, in the matter of placing
bands, for example, it is sometimes found that
the musicians balk at the positions selected for
them. We must then compromise so that a

“fairly good orchestral balance can be had on the

air with the musicians lined up so that they
can play together. Usually this is accom-
plished by getting the different pieces to
play with special loudness or softness, the
music sounding better on the air, very likely,
than in the studio. But it requires consider-
able persistence and tact to explain this to
people. ’
Some performers are microphone-shy. This
is often the result of exposure to a squawking
loud-speaker overloaded to about ten times
its proper capacity; hearing the result the
listener resolves, rationally enough, never to
let himself be broadcast. The worst of it is
that the higher a man’s musical competence,
the more severe will the case of micro-phobia
be, and the greater the loss to the broadcasting
art during its duration. The broadcasters who
try to do uniformly good work, and succeed
almost all the time, have to carry the handicap
of poor broadcasting by other stations, and
incompetent amateur and professional re-
ceiver demonstrations. The prejudices thus
engendered injure the art as a whole, and the
good stations suffer with the bad. Possibly
it was after hearing the braying of some radio
store’s horn, trying to make enough noise to
get over street traffic, that M. Clemenceau,
on his recent visit to the United States, flung a
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public address microphone to the floor on one
occasion. It makes little difference whether or
not the report is true. One can hardlyv blame
his feeling.

TRYING TO MOVE AN AMBASSADOR

OME listeners have an exaggerated idea
of the power and influence of the techni-
cal staff of a broadcasting station. Recently.
while WJZ was broadcasting the retiring Brit-
ish Ambassador, Sir Auckland Geddes, speak-
ing at the Pilgrims’ Society dinner from the
Hotel Plaza in New York City, an irate lis-
tener called up the station to complain that
the ambassador was talking too slowly, and
was there no way to speed him up? On being
told that ambassadors were in the habit of
talking as fast or as slowly as they pleased, he
hung up with & loud “Bah!” and is no doubt
now going around telling the populace what
dubs those broadcast fellows are, that not one
of them had the nerve to step up to Sir Auck-
land and say “Hey, Ambassador, speed it up a
little, wontcherr”

Every broadcasting station of any size is
bombarded with requests
from people who want to
be mentioned on the air.
Usually they are holding a
party in honor of someone,
and they explain that it
would be so nice to turn
on the radio and hear it tell
the world that this is Mr.
lgnatz Verplatz’s birthday.
and that they are giving a
party in honor of the same
at his residence on Presi-
dent Street, Brooklyn.
This 1s, of course, a matter
of intense public interest.

WHY READ TELEGRAMS?
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an everyday occurrence that no further novelty
or interest attaches to it. The stations are
glad to get word from their listeners, of course,
but the proper way to acknowledge them is by
letter. The ether, it is becoming more and
more evident, should be reserved for public en-
tertainment.

Occasionally people send in technical queries,
accompanied by hook-ups, and want them
answered on the air. Just how this is to be
done is not clear; at least until radio television
or telephotography becomes a reality; talking
about wiring diagrams, without a pencil and
paper handy, is too much like lecturing on the
fourth dimension. It 1s bad practice, in
general, to send technical inquiries to a broad-
casting station. The broadcasting engineers
and operators have to worry about keeping the
station on the air, and meggering wire lines,
and doctoring microphones, and maintaining
good quality, and it is hardly fair to ask them
to diagnose the ills of individual receiving sets,
when there are several radio periodicals with
facilities for this service and willingness to
extend these facilities to their readers.

HE larger stations, as

a matter of fact, are
discontinuing the practice
of reading or acknowledg-
ing telegrams via the air.
This was perhaps justified
in the early days of the
art, when it was a subject
for great amazement that a
certain station had been
heard in Oshkosh, 400 miles
away; but now this is such

“THEN THE PIANO SOUNDS LIKE THE MERRY
BOUNCING OF ASHCANS ON URBAN SIDEWALKS”
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*“SOME PERFORMERS ARE MICROPHONE—SHY

Keeping advertising off the air is another
extra responsibility in operating a non-toll
broadcasting station. Most of the performers
understand the necessity for this and codperate
in good faith. Occasionally an attempt is
made to put something over. One instance
is on record where a singer of popular song
hits started working in the name of a dance hall.
He was promptly taken oft the air—unknown to
him, it is interesting to observe—for the balance
of the number. Constant vigilance, and the
exercise of quick judgment, are prime necessi-
ties in the operation of a broadcasting station.

SIMON

BROADCASTING transmitter, like all

mundane objects, has to be located some-
where, but, judging by the complaints of some
of its patrons, one would not take this to be the
case. The listeners who happen to be close
by complain of the intensity of the signals, and
request that the power be cut to one fourth,
to make it easier to tune out the signals.
Listeners at more remote points want louder
signals, and urge that the station be made
four times as powerful. It is very hard to
please everyone, and broadcasting is pre-
eminently a business in which one must try to
please evervone. This brings up the question
of dead spots in urban broadcasting. Every
city station has areas, sometimes quite close
by, where its signal is weak. There is sure to
be a constant deluge of complaints from listen-
ers in these neighborhoods who want to know
why the other station, with no more power, and
perhaps farther away, is louder. There are
neighborhoods in New York City where signals

SAYS YES, BUT SIMEON—/NO
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from one or more of the local sta-
tions are below the intensity of
WGY at Schenectady or KDKA at
Pittsburgh or WDAP at Chicago.
It is hard to explain to people that
this is an act of God, that the city
was laid out or grew up naturally
and more or less aimlessly, and cer-
tainly without any thought of
broadcasting, and that the combi-
nation of man-made structures and
the topography of the region, put
together, make the transmission
what it is in any particular locality.

THE BROADCASTING STATION:
BLAME HEADQUARTERS

HE  broadcasting interests, like other

public utilities, are blamed for a great
many things for which they are in no wise
responsible, as well as for their actual short-
comings. Besides dead spots, they are blamed
for everything from high tension induction to
static. When anything is wrong with the
reception, most of the listeners can be trusted
to be fairly discriminating and to put the re-
sponsibility where it belongs, but a minority can
be trusted equally to make a scapegoat of the
broadcasting station. Of course the staff of
a broadcasting station is composed of human
beings; they are willing to be condemned for
their sins of omission and commission, but they
do not relish being castigated indiscriminately.
In the nature of their situation all their errors
become public as soon as they are made—not a
very enviable position at best. They may
broadcast beautifully for weeks, and nothing is
thought of it, but let there be a two-minute
difficulty, and a few score of listeners who never
thought of giving them a word of praise, let
fly with both fists.

Radio has one other drawback; now that it
has become a public plaything, one can never
drop it. One’s best girl insists on discussing
the causes of blasting in loud speakers,
one’s brother-in-law wants to know how to get
some tubes at a discount, the superintendent’s
set, which is out of order, has to be fixed before
he can be persuaded to send up a little heat, the
very bus boys and bootblacks inquire what is
the best set to buy, how much it will cost, and
whether it will receive Mars every night.
Popularity has its disadvantages. A high
official of one of the great corporations in the
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field, leaving on his vacation for parts unknown,
remarked gloomily:

“No one’s been told where I’'m going, and |
don’t know a soul there. I'm going to tell
everybody I’'m a plumber, so they won’t talk to
me about radio.”

There are few radio men who would not
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sympathize with this sentiment—at times. At
bottom all of them including the writer of this
jeremiad, like the business, ‘“‘business,” observe,
not ‘“game,”—for none of them is observed
leaving it. Like newspaper work, it is fast,
eventful, and fascinating. So we leave plumb-
ing to the plumbers, who don’t seem to mind.

A Correction

E REPRODUCE in Fig. 1 the Kauff-

man circuit as originally published, by
Mr. Kauffman, in a recent issue of The Radio
Globe, the Saturday radio supplement of what
was then the New York Evening Globe. We
regret that this circuit was incorrectly drawn
in the trick circuit article, which appeared in
the March Rapio Broapcasr.
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FIG. 1
The diagram, Fig. 6 in “The Truth About Trick
Circuits” in Rapio Broavcast for March. This
was published as the Kauffman circuit.  See Fig. 2

The principal electrical difference between
Fig. 2 and the circuit first published, is the
failure to indicate the inductive relation be-
tween the plate and grid coils—which, however,
was described in the text of “ The Truth About
Trick Circuits.” The interested reader will
find it worth while comparing the circuit in
Fig. 2 with the original text.
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FI1G. 2
The corrected Kauffman circuit

HAT the English listener hears, what he bas to bear 1t with, how
much it costs, and some remarks aboul the radio climale are in
W. H. Cary's “England’s Veniure inlo Broadcasting” which will

appear in July.
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The “lab’’ department has becn inaugurated by Rapio Broabcast in order that its readers may
benefit from the many experiments which are necessarily carried on by the makers of this magazine in
their endeavor to publish only “fact articles” backed by their personal observations.

THE TWO-ELECTRODE VALVE AND REFLEX SETS

1E two-element vacuum tube (a

ilament and plate), as a rectifier of

ternating current, has been known

Or many years. Its rectifying

yroperties were probably first noted

by Edison several decades back whereupon its

action was named the “Edison effect.” Later,

this principle was applied to the detection of

radio signals by Fleming, in England, his tube

being known as the Fleming Valve. - This

“valve” new finds its largest commercial

application in storage battery chargers such as
the Tungar and Rectigon.

In the triumph of the DeForest audion,

which followed the introduction of the third

element or grid, the Fleming valve practically

CRYSTAL

FIG. 1

The principle which may be followed in substituting a
two element valve for the crystal detector in any circuit

disappeared from the field of radio detection
when it had barely developed beyond the
laboratory stage. However, when the crystal
detector became popular in reflex and certain
other radio-frequency amplified circuits, the
two-element bulb again suggested itself as a
detecting possibility. It is more sensitive and
stable than the crystal, and possesses the same
admirable rectifying qualities which result in
absolute purity of tone.

There are several commercial two-element
valves on the market, and they may be added
to any crystal rectified set by substituting for
the mineral as shown in Fig. 1. The leads A
and B should be reversed in order to determine
the correct directional flow of current.

Though an extra A battery is indicated in
Fig. 1, it will often be possible to utilize the
same battery that lights the amplifying tubes—
but this may require some experimenting. In
using the common A battery, our tests have
shown that the best results are secured by
means of an unusual series filament connection,
(Fig. 2). The filament of the two-element
bulb is placed in series with the negative fila-
ment lead to the regular amplifying tubes. A
30-ohm rheostat is placed in shunt with the
valve to regulate the current passing through
it. Operated in this manner, the extra bulb
is lighted entirely without additional cost. The
energy which ordinarily would be dissipated
and wasted in heating the rheostat, now lights
the extra filament.

The remaining rectifying connections must
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FIG. 2
The series filament connection recommended by the
R. B. Lab. Ri is the regular filament rheostat. Con-

nected in this manner, the extra rectifying tube is operated
with absolutelv no additional expense

be “doped out” by the operators of individual
sets, by following out the principle suggested
in Fig. 1, and by noting the manner in which
this laboratory has effected the change in the
famous one-tube reflex circuit.

THE TWO-ELEMENT VALVE—AND THE KNOCK-

OUT REFLEX

I_\' THE first place. the use of the commercial
tvpes of two-element valves is not practical
in the case of single tube reflex sets. [t is not
possible to take advantage of the big jump
in efficlency by the “free’ lighting of the
additional filament. The
commercial diodes consume
in the neighborhood of 3
ampere, while the tubes used
in these sets draw  ampere
or less.

It 1s obvious that to oper-
ate most efficiently (the best
result at the lowest possible
cost), the one-tube reflex
with a two-element bulb rec-
tifier, the rectifier must be of
the same amperage as the
main tube, and of a lower
voltage, so that it may be
lighted in series with the
main tube—using up the
spare voltage difference that
exists between the battery
voltage and the operating
voltage of the tube. The
operating voltage of the UV-
201-A is 4%, and, when a six
volt storage battery is used
to light the filament, 14 volts
are left over, generally to be

wasted in the rheostat. binding posts.

with a Western Electric “N” tube and crystal.
This being a test set, room was provided {or expansicn

14}

Even though commercial two-element valves,
meeting these requirements, are not to be had,
the matter is easily solved by making vour own
rectifying tubes, with the correct amperage
order.

“MAKING" YOUR OWN TWO-ELEMENT TUBE

lT IS only necessary to procure a standard
three element tube of the required voltage
and amperage. The plate and grid are con-
nected together, and this common connection is
used as the plate terminal of the rectifier. The
result is a rectifying tube that our experiments
have shown to be superior to the usual com-
mercial two-element valve.

If the UV-201-A, or the C-301-A. operated
from a six volt battery, is the main tube in the
single bulb reflex (which. incidently, is the best
possible arrangement. for voltages up to 2
hundred and twenty mav be used without dis-
tortion), the rectifier tube mav be a WD-11 or
-12, or a Western Electric "N tube (Fig. 3.
with the plate and grid bridged as we have
directed. The connections for this ultra ef-
ficient arrangement are indicated in Fig. 4.

The use of the WD tubes and the UN—10q. a5
a main-tube-rectifier combination is not
practical due to filament complications.  Hew-

FIG. 3
Back view of the R. B. test set. Comparing a commercial two element valwe

Note the two unused
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connection also applies to
the use of the commercial
two-element valve such as
the “ Diode.” (Employ our
connections rather than
those suggested in the cir-
cular accompanying that
tube.)

[f identical tubes are em-
ployed, for instance a
WD-12 for main tube and
another, with plate and grid
bridged, for rectifying, the
series filament commection is
still used, but the A bat-
tery voltage is doubled.

The best possible com-
bination is that first men-

FIG. 5 T tioned, i.e., the UV—201-A
X . ) o , ] as the main tube, and a
A front view of our experimental set. A very neat layout, 1 1
using a seven by ten standard panel. Antenna and ground 13-volt, g-ampere tube as
binding posts are on the left, with output posts on the right the rectifier, the series fila-
ment being lighted from a
ever, if the possession of these tubes makes this

single six volt battery.

Care must be observed to follow the initialed

connections to the audio-frequency amplifying
transformer, T3.

combination particularly convenient, the UV--
199 should be used as the main tube, and the
WD-11 or-12 as the rectifier, with an extra dry
cell connected as shown by the dotted line in A marked improvement in selectivity, due to
Fig. 4. Be sure fo follow the indicated polarities. increased functioning on the part of Tz, is
The two A batteries are “bucking” each other noticed when using tube rectification. The
(positive to positive), but are connected pur- circuit is also more stable, and the telephone
poselv in this manner. This extra batterv  shunt condenser, C3, a .0co2 mfd. Micadon,

T, UV 201-A - T,
| AP
?é Cy \ 7T C2
Ry Ry |
s P ¢ T i
p :
e ] ] S
—_— A B |
= ~ o6y +©—|——;- +l 6 Mo

FIG. 4

The circuit of our one-tube reflex plus two element valve detection, a more selective and sensitive set
than the former ““ Knock-Out” set with a crystal detector.

The extra filament costs nothing to operate
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THE REWIRED COLPITTS
OSCILLATOR

- THE NEW PRIMARY
¥ oTHEOD TUNING CoiL

THE REFLEXIT

Radio Broadcast

The May Rapro BRoaDCAST con-
tains detailed instructions on how
to make the Reflexit, and adapt it to

the tickler feedback single-circuit
blooper. [t may be added to the
Colpitts Oscillator with equal sim-
plicity.

REWIRING A COLPITTS SET

HE first thing to be done is to

«lll’”l“‘\QOQMMJ—Q

FiG. 8
The complete circuit—the re-wired blooper
plus the Reflexit. This is a real receiver

THE REFLEXNIT AND THE COLPITTS
OSCILLATOR

the evil possibilities of radiating receivers

were appreciated, the Colpitts oscillator
became very popular as a receiving circuit.
Particularly recommended to home builders by
its simplicity, it being probably the most easily
constructed of all receivers, it was widely
described under a hundred different names,
and built by a hundred thousand enthusiasts.
This circuit (which is actually a transmitting
system, and designed as such) is shown in Fig.
7, and some of the names under which it has
insinuated itself into an all too general use are,
“The Simplex,”” “The Peterson Automatic
Regenerative. " " The Flivver,” etc. A fuller
description of its characteristics and evils will
be found in © The Truth About Trick Circuits,”
appearing in the March
Rapio BroapcasT.

This circuit, which has
been exiled by all consider-
ate enthusiasts and dealers,
can be reclaimed from the
ash-can by the use of the
Reflexit, described in this
magazine last month. By
making a few changes in the
Colpitts circuit, and adding
the Reflexit, this radiating
receiver 1s transformed into
a single tube reflex set—a
real DX receiver, of mar-
velous quality. signal
strength, and superior se-
lectivity.

lN THE early days of broadcasting, before

The new set.

disconnect all instruments in
the set—leaving the receiver as if
it had never been wired. In the
Colpitts Oscillator, Fig. 7, L is gen-
erally a coil of wire, wound with
one hundred turns on a three inch
form, and tapped, perhaps, every
ten turns. Sometimes L is an untapped coil of
about sixty turns of wire, tuning being accom-
plished by varying the capacity of condenser,
C. In either case, a layer of paper is placed
over this coil, L, and a primary of twelve turns
is wound with about No. 22 wire, over the
paper. If a two and a half inch tube was
originally used as the winding form, wind the
primary with fifteen turns of wire; if a three
and a half inch form, wind ten turns.

[t now remains only to rewire the set accord-
ing to the diagram, Fig. 8. If L is an untapped
coil, it is connected across the condenser (the
former capacity feedback variable) as shown by
the dotted line. The instruments to the left
of the vertical dotted line represent those
salvaged from the old single-circuit blooper.
Flexible leads, in the rear, connect the reflexit
with the rebuilt tuner.

The Reflexit combinations will work best

FIG. O
The Reflexit is on the right
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with the UN-199, C-2¢00. L\ -201-
A and the C-301-A tubes.

Figs. g and 10 show front and rear
views of the completed combination,
which-is the famous single-tube re-
flex circuit. The apparatus phote-
graphed and described possesses
remarkable selectivity and velume,
far exceeding those qualities in the
original single circuitreceiver. Inour
laboratory, it brought in all fccal sta-
tions on the loudspeaker (with real
intensity) and not merely permitted
excellent selectivity among WEAF,
W]Z, W}Y, and WHN rail lccals),
transmitting at the same time. but
brought in KDKA on phones,
through the local bediam.

BUILDING YOUR OWNXN LAB

HE gasohine torch is a labora-

torv essential. and this month. it is our

suggested addition to the growing labora-
torv. A small torch wili cost between three and
five dollars. Do not compromise with quality,
but purchase a rehable torch. paving a higher
price for it if necessaryv.  Nothing but the very
best should go into the equipment of the radio
laboratory. It is cheaper in the long run, and
safer all the wav around.

Fig. 11 shows a torch of the most convenient
size. It is small. as compared with the hand
holding it, and vet is capable of verv heavy
work. Its uses are manv. but it will probablv

prove its genuine value o ut-nf-doors solder-

FIG. 11

v small torch, but one capable of quite heavy work

ing. Engineers have reiterated the necessity
of soldered joints in the antenna and lead-in
connections, which, however, are almost im-
possible to effect with a rapidly cooling iron,
working on the unheated wire. The gasoline
torch mayv be described as indispensable in the
erection of an efficient antenna.

It also has many laboratory uses.  The torch
is generally fitted with an iron holder, for the
heating of the ordinary soldering iron. This is
particularly convenient for experimenters,
whose shops are not equipped with electric
soldering apparatus. The electric soldering
iron. however, is much to be preférred wherever
practicable.

The iron can only be used
efficiently when soldering
small objects. For solder-
ing on wire of size lower
than No. 8, B. & S., and on
fire escapes, waterpipes, etc.,
the torch is absolutely
necessary if a good joint is
to be made.

USING THE TORCH

HE individual instruc-

tions of each manufac-
turer for the operation of
his torch should be carefully
observed and followed.
When the basin is first
lighted, the gasoline will












Adventures of a Wireless Free-Lance

faintness of that distant, husky, faltering
spark.

It was necessary for him to repeat each word
three times, and even this laborious procedure
left blanks that I filled bv guesswork. Repeti-
tion in transmission when vou are in a hurry is
always irritating, always nerve-wracking: and
on that occasion, as | tried to read that whisper
of a sound and to shelter it with cupped hands
from the rumbling of the Saurian. the squeak-
ing of the wireless room woodwork and the
shouting of the wind, it was maddening.

“Have not seen the sun in days, ” he painfully
pounded out, “and have been blown so far off
our course we can only guess where we are.
Captain says we are about Lat.—: Long. —"

The exact position figures | do not recall. [t
does not matter, for no one ever verified them.
At all events, the distressed fishing boat was
about seven hundred miles north of us. 1]
asked him about his condition.

“We are in verv bad shape.” the faint
whisper answered. " Forward cabin smashed
in. All boats gone and onlv one raft left.
Pumps can’t keep up with water. Fireroom.is
flooding. We are lving to. with engine turning

Form 763
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asking for a report from any ship within run-
ning distanceof the distressed fishing boat—and
no one answered. For ten minutes | pounded
away, trying to raise some one; and that was
the beginning of the most real tragedy | have
ever experienced. Perhaps my imagination
cut the thing out of whole cloth, but, as [ saw
it. there was [, carrying on conversation with a
man who might, in the next breath, be strangl-
ing to death in icy salt water; and the Saurian,
apparently the nearest source of help, was two
days at full sea speed away from him!

In answer to my further calls, presently a
shrill whine was heard. It was a Nippon
Yusan Kaisha boat. a Jap, on the Seattle-
Yokohama-Hong-Kong run.

“Four hundred miles due south of him.
Advise.” said the Jap.

“Keep in touch with him and try to raise
some ship nearer to him,”’ | answered.

And it was then that the third SOS of that
packed half-hour came droning in—this time
an ol tanker. The operator gave me his
position without having to be asked for it.

“Awayv off our course. but estimate Lat.
LLony. v

NOTICE

DEPARTMENT OF COMMERCE
BUREAU OF NAVIGATION
RADIO SERVICE

SECRECY OF MESSAGES—FALSE SIGNALS

The act of Cougress to regulate radio comwmunication, approved August 13, 1012, provides in the nineteenth regulation

and in the seventh section, respectively, as follows:

Nineteenth. No person or personsengazed in or having knowledze of the operation of any station or stations, shall

divalge or publish the contents of any messuges transmittéd or received by such station, except to the person or persons
to whom the sume may be directed, or their authorized agent, or to another station employed to forward such mes~age
to its destination, unless legally required so to do by the court of competent jurisdiction or other competent authority.
Any person gullty of divulging or publishing any message, except as herein provided, shall, on convietion thercof, be
punishable by a fine of not more than two hundred and fifty dollars or imprisonment for & period of not exceeding three
months, or both fine and imprisonment, iu the discretion of the court.
# * * * % * *
SEC. 7. That a person, company. or corporation within the jurisdiction of the United States shall not knowingly
utter or transmit, or cause to be uttered or transmitted, any false or fraudulent distress signal or call or false or fraudu-
lent signal, call, or other radliogram of any kind. The penalty for so uttering or transmittineg a false or fraudulent
distress signal or call shall be a fine of not inore than two thousand five hundred dollars or imprisonment for not more
than five yenrs, or both.in the discretion of the court, for each and every such offense, and the penalty for so uttering
or transmitting, or causing to be uttered or transmitied, any other false or fraudulent signal, eall, or other radiogram
shall be:a fine of not more than one thousand dol!lars or imprisonment for not more than two years, or both, in the
discretion of the court, for each and every such offense. )

(TO BE POSTED IN RADIO STATIONS)

n—as66
A FACSIMILE OF THE ORDER OF SECRECY
Which is displaved in every radio aperating cabin

only enough to head us into it. Old man
wants to know how soon vou can get help to
us. We won’t hold together manyv hours.”

[ reached up and made another mark on our
chart of the Pacific. The oil tanker was ap-
proximately five hundred miles away, in a
southeast by south direction.

TRAGEDY—700 MILES AWAY

[MAGINE having that responsibility: placed
personally on your shoulders by a man seven
hundred miles awav! | sent out a querv

?}}
Frisco

“KPH,” T called, “can you hear W

“Can’t hear anything but static,’
replied. “Handle them all.”

[ called foracondition report from the tanker.

3









A TRADING POST ON THE MACKENZIE RIVER
Probably one of the most northerly parts of the world where a radio receiving set is permanently installed.

place is just two hundred miles south of the Arctic Ocean.

This
The black outcrops in the river are beds of tar sand

A Canadian Broadcasting Station

Interesting Bits About CJCA-—a Pioneer Station in a Pioneer Country.

How

“(Great-Spirit-in Box”” Goes Along With the Trader’s Rifle, Pemmican, and Tea

By H. F.

AY EAGLE, chief of the Yellow-

knife Indians who inhabit the

Mackenzie basin district of the

Northwest Territories, away up

at the top of the map of the
American continent, and a thousand and more
miles north of Edmonton, the capital city of Al-
berta, swung his bale of raw furs from his dog-
sled in front of the fur trader’s post, grunted
an order to his squatting dogs, and entered
the store.

“How!” he remarked, in answer to the Scots
trader’s hearty greeting. “Bring furs! How
much?”

With rapid appraisal borne of long experi-
ence, the trader skimmed through the valuable
pile and named his figure.

“No good!”” grunted Gray Eagle. *“ Price
better! ask how St. Louis market from Great-
Spirit-in-Box!”

And for two days, until the trader, in his
lone post a’ thousand miles from any city, got
the latest fur prices by radio from C]JCA, the
Edmonton Journal’s broadcasting station at
Edmonton, Gray Eagle waited with true native
immobilitv. nor would he part with a fur or a

MULLETT

pelt until he knew from “Great-Spirit-in~
Box,” how the market was running.

That’s why it is safe to make the statement,
that probably few broadcasting stations on
the American continent serve a wider field,
and for more diverse uses, than does CJCA.
The station call letters daily reported by the
Journal operator, G. A. R. Rice, whose son-
orous announcement that “ this is CJCA speak-
ing—CJCA, Edmonton Journal, of Edmonton,
Alberta, Canada, the sunniest spot in Sunny
Alberta,” has been picked up away down at
Key West, and, in fact, at many other distant
places all over the United States.

From the Montana boundary to the Arctic
circle, there are but two cities in Alberta where
long distance broadcasting is done, and of these
two cities, the work done by the Edmonton
station is by far the most interesting, by virtue
of the scope and diversity of its field. CJCA,
of course, i1sn’t a station in the midst of a wil-
derness, for Edmonton is a city of 70,000 peo-
ple, growing rapidly toward the 100,000 mark,
with half a dozen lines of railway radiating from
it,and with every modern convenience such as is
enjoved bydwellers in any large city in America.
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PIONEER RADIO SERVICE FOR REAL PIONEERS

UT because Edmonton is a big and grow-

ing city practically on the edge of civili-
zation, its work with radio must necessarily
be of a pioneer nature, and much of its service
must be to a people still in the pioneer stages,
hewing out farm homes from the virgin land,
building railways into virgin territory, map-
ping, surveying, exploring, trading with native
tribes, bending miglity rivers to its wiil, and
ever pushing onward and outward even to the
shores of the bleak Arctic itself.

The romance of the Edmonton Journal's
broadcasting lies with that little army of pion-
eers out almost on the ragged edge of nowhere,
to whom CJCA means the only link with
civilization—a civilization reached onlv after
months of arduous travel in many cases—a civ-
ilization from whence. at long intervals, men
with mail bags struggle through to

153

be small and frail—portages long and hard—
camps a hard dayv’s journey in between—snow,
ice, wind, rain, thaw, fire. and everv danger the
elements may command. may lie in wait at each
turn of river or trail—but the “ Great-Spirit-in-
the-Box™ goes along with the rifle, the pem-
mican, and the tea. o

Down the broad bosom of the mighty Atha-
basca and Mackenzie rivers. when the spring
ice has gone out, and all the land is astir with
life of bird, and tree, and beast. go the govern-
ment men. forever surveyving, mapping, report-
ing—and the black box goes with them. Camp
at night means CJCA, with its music pro-
grami, its world news, and maybe, its personal
message for some one of the party.

[ts use in the fur trade has alread\ been
indicated. Two vears ago when world prices
in furs dropped heavilv and suddenly. traders
of the north were actually paving more

bring news that may be a vear old
before it reaches its destination.

But even the farm home, in this
‘land of great distances, takes on its
own touch of the romantic. for
railroads are still all too few. and
there are farms to-day, in Northern
Alberta, fifty, sixty, 2 hundred, and
.more, miles from any railway.
What CJCA means to these folks,
leading the lonely life of pioneer
settlers in a new land, can be real-
ized only by those who have shared
the lot of these pioneer people.

Qut beyond the last thin steel
line of railway that marks the edge
of a civilization itself so new as to
appear actually to the visitor un-
civilized, goes each vear that little
band of trappers and explorers,
government surveyors and mis-
sionaries, prospectors and traders,
Mounted Police and fire rangers—
to join thatotherlittle band already
there—many of them with vears of
pioneer work to their credit—many
asking nothing better than to live
and die in the lone spaces of the
Northwest.

And more and more, despite the
fact that northern travel calls for
limited equipment, the radio is be-
ing taken “down north” by these
men of the frontier. Canoes mav

THE EDMONTON “‘JOURNAL”
—Newspaper and radio plant in far-off Alberta
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for raw furs from the Indian and Eskimo -
trapper, than New York, St. Louis, or Montreal

was offering. The radio is solving this dif-

ficulty, and saving thousands of dollars.

Through thousands of miles of uncharted
timber, as the hot sun of the short northern
summer bakes the rotting vegetation dry as
tinder, goes the fire ranger, pack on back, with
his faithful dog as companion. He carrnes
with him a small receiving set and each night
after six he strings his wire to a convenient tree,
and listens to his chief, away up the river at
McMurray, sending out instructions, giving
him the news of the country and of the world,
and maybe ending up with a tune or two on
the gramophone.

Already, the Canadian Government, recog-
nizing the potential value of radio in the north-
land, has announced its intention of setting up
a string of stations between Edmonton and the
Arctic Ocean. One such station is already in-
stalled, and this year may see a government
station even on Herschel Island, the Mounted
Police headquarters for the Arctic.

Station CJCA has already done good service
for the police, in sending out urgent messages

The value
of this work may be illustrated in the case of

of wanted people, stolen autos, etc.

a foreigner, who was wanted for murder.
The fugitive was thought to be heading south
from Edmonton. CJCA broadcast his de-
scription, and in a few minutes a radio fan in
Southern Alberta, twenty miles from the rail-
way and the nearest police detachment, had
picked up the message and had telephoned it
to the police detachment.

GOOD DEEDS

N Edmonton Hospital the wife of a com-
mercial traveler lay awaiting a serious oper-
ation. Her husband was on his rounds, in
small places where the ordinary means of find-
ing him were useless. CJ]CA located the hus-
band in a few hours, and he came into the
city on a fast freight, in time to be at his wife’s
side during her time of trial.

Soon will Arctic loneliness—pioneer loneli-
ness—the loneliness of the remote farm home
and the distant trapper’s cabin—be a thing of
the past. Soon will Amokuk and his Lskimo
friends, in their ice igloo on the Arctic shores,
sooth and amuse their babies with radio stories
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from CJCA’s childrens’ hour, and Yellowknife,
Dogrib, and Cree Indian, perhaps forgetting
ancient feuds and barbaric dances, spend happy
hours listening-in while CJCA amuses them
with music and song, and all the news of the
great world of the White Man, that lies beyond
the doors of their forest wilderness.

The Journal opened its first radio station
May 1, 1922, installing a Marconi Wireless
Co.YC 3 type radiophone set, the normal input
being 500 watts, and on a wavelength of 4350
meters, the antenna output was 3 amperes.

JUST A BIT TECHNICAL

HE transmitting gear consisted of trans-

formed 100 volt A. C. to 6ooo volts A. C.,
which was rectified on one side by a rectifving
tube, and a series of condensers employed to
smooth out the fluctuations, and the resultant
supplied the plate of the 500-watt valve. Grid
modulation was the method used to modulate
the output at voice frequencies.

This set gave successful transmission as far
as Tampa, Florida. A new station was installed

MRS. THORNE

Wile of the gallant police sergeant of the Arctic. Her
favorite hobby is listening-in whenever she can get near
a radio set—which isn’t often, since she is usually far up
in the Arctic regions, where radio is considerable of a rarity

SERGEANT THORNE
Of the Royal Canadian Mounted Police, who is an en-

thusiastic radio fan. He hopes to have radio installed

this year at the police post at Herschel Island where he

now is arranging details for the execution of two Eskimo
murderers

on April 23, 1923. The set is unique in the fact
that none of the usual electrical machinerv is
used in its operation, the main source of electri-
cal energy being supplied directly from the do-
mestic 110 volt6ocycle lightingcircuit. A trans-
former supplies on the secondary side, 10,000
volts, having a capacity rating of 3 K. V. A,

CJCA’s schedule, Mountain time, is as fol-

lows:

12:30 noon, reports.

730 to 8 P. M. Childrens’ half-hour.

8:30 to 9:30 P. M. Evening concerts.

11:15 p. M. Thursday nights. lIgloo Hut
meetings.

Tuesday and Saturday nights at 10 P. M.,
calls to stations in the North West Terri-
tories are given.

(The Tgloo Hut is the name of a radio club of
clever and enthusiastic musicians, whose pro-
grams are always received with delight by the
fans.)






A Word from the Enemy

A Ship Operator Talks with and about His Friends the
Broadcast Listeners and adds Some Constructive Suggestions

By R. E. SHLUKBIER

Commercial Radio Operator

M e e

URING the two long years the
sailor member of the family had
been gone, he had completely en-
circled the globe in the capacity

of radio operator on a tramp -

freighter. [t was with some emotion, there-
fore, that he rushed home and let himself in
through the door.

Things seemed strangely quiet inside but an
entrancing odor from the kitchen reassured
him. Dubiously he moved through the rooms
to the kitchen where he stood speechless with
wonder. There sat Grandma, all unconscious
of his presence, or of anything else for that
matter, a pair of phones clamped over her ears,
darning socks. She was nodding her head in
regular momentum, and—were his eyes deceiv-
ing him, or was just the slightest rhythmic
motion of her shoulders perceptible? Sud-
denly she was all attention, her hands moved
deftly through a maze of cardboard tubes and

a seemingly hopeless mixture of wires, and a
half dozen knobs were given a slight adjust-
ment. Then the contents of a pot on the stove
was energetically stirred and the socks darned
again—double speed.

“Grandma!  What in the world ”

After the stormy greeting in which Mother
joined from upstairs, came questions about the
mysterious contraption. “Oh!” said Grand-
ma, “Clare made it and you know they don’t
play many gramophone records any more. |
was just listening to dance music played by
Dan’s Orchestra. You remember him don’t
your”’

Afterwards the wanderer was given a rousing
welcome by Dad and quite stampeded by his
brother Clare, one of those indescribable
American youths possessed of an insatiable
curiosity. At dinner the conversation again
swung to radio and it developed that the young-
ster had a mania, not for radio lyric sopranos or
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bedtime stories, but for long-distance reception.
He completely confounded the family with a
volley of technical terms, mildly amusing his
brother, Dad, and Mother. Grandma openly
worshipped.

Looking askance at Dad whose dial twistings
had produced no startling results, he claimed
having received Pittsburgh and defiantly
boasted that the new set he was going to build
(when he got the money) would bring in the
stations in the Middle West.

HOW TIMES HAVE CHANGED

O THIS was the result of giving that young
upstart a few crystals and coils of wire two
years before to enable him to listen to an
amateur who was at intervals broadcasting
gramophone records.  Slowly all the story was
unfolded: A near-by station had started broad-
casting music regularly which greatly stimulated
his interest. The young rascal stole or bor-
rowed every radio publication obtainable, tried
every possible crystal combination, and by
hoarding quarters exacted from Dad under var-
ious pretexts and the regular half dollar from
Mother on Saturday he finally got an audion.
To the credit of his nimble mind be it said
that Dad did not discover that filament current
was necessary for the operation of the audion
nor did he discover its source until an irate
neighbor followed two wires from the battery
of his Ford through the kitchen window to a
table in a corner where Grandma zealously pre-
served a hiding place for these works of iniquity.
The Ford stood underneath an open lean-to
close by and the neighbor seldom used it after
he returned from work at night. Whether or
not Grandma was entirely ignorant of the cir-
cumstances was not determined but that the

shadow of suspicion should fall upon her made |

no especial difference. Anyhow, the kitchen
was her undisputed domain after supper and
the rest of the family noted the youngster’s
doings only absently. Dad, now thoroughly
alive to the gravity of the situation, let the
taxes go by delinquent and purchased a storage
battery.

Clare could not have acquired his present
knowledge without paying the price in the way
of ruined tubes and materials. After a little
questioning in private, he diffidently admitted
that Grandma had been contributing her egg
money.

A few days later, materials for an up-to-date
tuner and amplifier were purchased and the two

Radio Broadcast

brothers combined their experience in the de-
signing of a receiver. Dad built the cabinet
and after the first demonstration retracted
entirely his prediction that he would not get
any enjoyment out of a loud speaker. He had
heard one of the screechy things somewhere
down town. The music produced was mel-
low and well modulated. Radio got a boost
and the professional operator was awakened to
the fact of its existence for a new purpose.
When Clare’s brother again went to sea, he
listened for the music and was surprised to find
how consistently he could hear the same voice
and the same music heard by the folks at home.
Even in the far-off Pacific on the way to the
Orient he occasionally heard music from home.

IN ONE SHORT YEAR

N NEARING the American coast on the
return voyage, he was astonished to hear
many new broadcasting stations. Staticns in
practically every state were heard. On his
arrival home he found that long-distance recep-
tion had become the regular thing and that
Clare at times was picking up stations a thou-
sand miles away with loud-speaker volume.

However, they complained of code inter-
ference. [t seemed to be the fashion to blame
this on the telegraph amateurs and so Clare
berated them with zeal, backing up his charges
with various magazine accounts of like inter-
ference. It was amusing to read these obvi-
ously inaccurate accounts and the occasional
replies from the amateurs who countered with
insidious remarks about non-selective re-
ceivers, if indeed they were not too busy to say
anything at all.

Clare tuned-in a station and his brother
found that the chief offender was a powerful
commercial station a few miles away whose
broad spark could not be tuned out at that dis-
tance even though the receiver was unusually
selective. These interfering signals from this
busy station were so continuous that the con-
certs were practically demoralized and Dad had
lost interest altogether. A Navy station also
contributed some disturbance but the amateurs
who seemed to have sharply tuned transmitting
apparatus were seldom heard even though a
few rotary spark notes and a few key thumps
seeped through. They tried wave traps and
directional antennas, with but mediocre success.

After another interval of a few months the
commercial and Navy stations installed tube
sets which left the local concerts undisturbed.



A Word from the Encmy

On the other hand, broadcasting wavelengths
had been changed,' the individual receiver’s
range increased by the addition of radio-
frequency amplifiers and code interference was
worse than ever when one tried to receive out-
side stations. It was also noted that the long-
suffering amateur was no longer abused and
that the wrath of the irate fans was transferred
to the unsuspecting commercial operator,
whose broad waves overlapped the broadcasting
when he used his 450-meter wave, Publications
were beginning to say things about ship-to-shore
communication and government officials were
complaining about not having sufficient funds
to cope with the situation.

THE PROBLEM OF CODE INTERFERENCE

INCE the writer at times probably con-

tributes to this interference he will suggest

a few of the

conditions con-

fronting the

commerical op-
erator at sea.

Many ships
have been furn-
ished with con-
tinuous wave
transmitters
working on a
wavelength of
2,400 meters
with the object
of relieving the
congestion on
600 meters and
incidentally to
increase their
working range.
Changing conditions of the past
five years, however, have more
than defeated the purpose.
The shore transmitters have been tremendously

“improved and the receivers on board ship are
now very sensitive. New commercial shore
stationson the east coast can be heardthe length
and breadth of the Atlantic and they communi-
cate directly with ships as far east as Gib-
raltar and west for hundreds of miles into the
Pacific.

It is not easy to communicate over long dis-
tances successfully through this Goo-meter con-
fusion, and so wavelengths not so crowded are
resorted to. A 7o0-meter wave was assigned
but it is too close to the 6oo-meter wave and to

WHERE THE ENEMY LURKS
A corner in radio on a cargo ship
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the 8oo-meter compass station wave to be en-
tirely practical and so the 450-meter wave which
is giving the music listeners all the interference,
is used. This wave cannot be used during most
of the broadcasting hours of the local stations,
but it is doubtful that the signals of a distant
ship are very noticeable through the loud sig-
nals of a local broadcasting station and so the
listener is still annoyed when he tries to get a
little thrill out of midnight DX reception.
While a fan is patiently turning his dials in
search of China, a host of ship operators are also
trying to get DX, and this is not nearly as easy
as is generally supposed. [t often happens
that when a wireless operator tells about com-
municating directly with his home port several
thousand miles away, the listener will not be
impressed. In fact, the idea among the unin-
itiated seems to be that, consistent with the
other wonders
of the century,
one must but
press the key to
bid dreamy
Honolulu a
fond good-
night or to as-
certain via
Hamburg,the
status of good
German sau-
sages.
Desirable
as this condi-
tion may be,
it is not as vyet
realized and the
operator is still
apt to be in-
gloriously balked by a paltry
few hundred miles and send
his dots and dashes with a
persistency born of desperation as an angry
captain moves heaven and earth in his insist-
ence to dispatch this message or that.

THE SHIP OPERATOR HAS HIS TROUBLES

VER a distance of a few hundred miles,

communication is very easy, but beyond
that, especially on runs through the tropics,
static will sometimes demoralize communica-
tion altogether even over short distances. Be-
sides there is the ever-present and obnoxious
problem of interference. Interference is be-
coming more and more serious because of the












How to Build a Teledyne Radio Receiver

In comparative tests against a five-tube neu-
trodyne, I have found that this circuit gives
considerably more volume. It is also highly
selective, and extremely easy to tune. The
detector may be set into oscillation and the
“carrier wave whistle”’ picked up without fear
of creating any appreciable outside interference.

The radio-frequency amplifier operates in
approximately the following manner:

Its grid inductance is also the antenna tuning
inductance. Its plate inductance forms a de-
livery coil and transfers its output energy to
the detector grid inductance, which is tuned by
the usual parallel variable condenser. The
output of a vacuum tube (somewhat like a dry
cell) is greatest when the external impedence of
the output circuit is equal to the internal im-
pedence of the output side of the tube. By
properly proportioning the inductance and
coupling of the delivery coil, the impedence of
the detector grid circuit may be made to
“show through” into the amplifier plate cir-
cuit at this correct impedence value when the
detector grid circuit is tuned.

THE CONSTRUCTOR HAS PLENTY OF LEEWAY

N GIVING directions as to the construction
of the Teledyne, I have purposely omitted
any detailed panel drilling layout, but have
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shown instead the correct layout of the various
parts. My reason for this is that | do not wish
to recommend any particular makes of parts;
a particular make may not always be available,
and the constructor may have at hand certain
perfectly appropriate parts of a make other
than that specified, which he would be justified
in using rather than purchasing new ones.
Good parts, of course, should be used. It is
important to keep the radio-frequency layout
approximately as shown, as it is absolutely es-
sential that no coupling shall exist between the
two grid inductances. This means that the
radio-frequency grid inductance should be
mounted at some little distance from the de-
tector grid inductance and horizontally. The
detector grid inductance should be mounted
vertically, and in such a position that an ex-
tension of the axis of the radio-frequency coil
would pass through the middle turn of the de-
tector grid winding, and at the same time in-
tercept the axis of this coil.

The arrangement of the audio amplifier is of
course optional with the builder, though some
simple shock absorber mount such as that in-
dicated should be devised for the detector and
the two audio amplifier tubes. As all four
tubes will be used at all times except for local
reception, but one rheostat is shown for sim-
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mfd. (This condenser is at all times
across the B battery, and if leaky will
run this battery down. To test for
leaks place the condenser across go volt
B battery, remove it, wait several min-
utes and discharge the condenser with a
piece of metal. A quite noticeable spark
will occur if the condenser is faultless).

11 binding posts.

150 ft. No. 26 D. S. C. wire (double silk
covered)

1o ft. No. 30 D. S. C. wire (double silk
covered)

1 3-point jack.

Miscellaneous wood and machine screws,
strip brass, regeneration coil shaft, flexi-

ble pigtail material for regeneration coil

O

FIG. 2
Right Elevation

plicity, and a two-point switch is provided, so
that the loud speaker may be operated on one or
two audio stages.

These are the necessary parts of the complete
Teledyne as shown:

panel 2" x 13" x %"
panel 6” x 24" x %"
panel 193" x 63" x #'*

16
wooden base board, preferably laminated 193" x 10
X3

"

2 good variable condensers .00025-.0003 micro farads.

3 33" dials.

2 Instrument type switches with bushings.

4 switch points,

4 switch stops.

1 pc. tubing 4" outside diameter, 23" long, "
wall

1 pc. tubing 4" outside diameter, 31" long, %"
wall.

1 pc. tubing 33" outside diameter, 3" long, 1%
wall.
good sockets for UV—199 tubes.
audio transformers.

Seven to 12 ohm rheostat with “off” position and knob.
good .00025 mfd. mica grid condenser.

3-megohm leak.

good .002 mfd. mica condenser.

paper telephone condenser of any capacity above .04

T SN

and tube mount leads, phosphor bronze
strip %"" x 26 gauge for shock absorber
spring, etc.

BUILDING THE TELEDYNE

WOULD rather leave the exact details to the

individual constructor for very much the
same reason that I do not wish to specify makes
of parts. | believe the average person who has
arrived at the stage of building his own four
tube set usually has a fair accumulation of odds
and ends, some of which certainly can be used.
A suggested layout is shown in Fig. 1. The
radio-frequency grid inductance is shown at the
left, supported from the panel by separators
which may be cut out of brass tubing with a
hack saw, and this coil may also be fastened to
the base with two wood screws at its point of
tangency. Mounted on the panel in front of
it will be seen a two-point switch which in-
cludes either 50 or 8o turns in the antenna cir-
cuit. This is necessary to cover the entire
broadcast wavelength band on all sizes of
antennas. Next is the antenna tuning con-
denser, followed by the detector tuning con-
denser. The jack shown is of the “three-
point” type. Loud speaker binding posts are
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Complete diagram of connections of the circuit

casional buildings which owing to the large 2. Connect a fixed mica condenser of 125

amount of metal used in their construction act micro-micro-farads capacity between the
as a shield, in which case an indoor antenna is antenna and ground binding posts. This
not satisfactory. size is sometimes difficult to obtain.
In using a short indoor antenna connect as Two 250 mmfd. Dubilier grid con-
follows: densers may be used in series.
t. Connect the ground lead in the usual 3. Connect the ten foot antenna directly to
manner. the grid of the radio-frequency tube.

HAT the farmer gets oul of broadcasting is the subject of an interesting

article by Roberi H. Moulton which will appear in Rabpio BrRoADCAST
Jor July.  Mr. Moulion tells how the farmer gels something oul of the air be-
sides music and how his radio receiver 1s paying him dividends.




The Uses of the Three-Electrode Tube

WHAT MAKES THE WHEELS GO ’ROUND: IV
By WALTER VAN B. ROBERTS

Readers who wish to have available a fund of reliable radio theory more up to date than most textbook:
will do well to keep this series of articles by Mr. Roberts.
subject of radio theory, are complete in themselves and each installment is comprehensible alone. This is
the fourth of the series which began in this magazine for March.—TuEe EpiTor.

All of these articles, while treating of the general

HE three-electrode tube can be used
in a great many ways, but its use in
connection with radio transmission
and reception is confined almost ex-
clusively to the following:

1. Modulation, or the process of varying the
amplitude of the transmitted radio waves in
accordance with the variations of air pressure
that constitute the voice or music.

2. Demodulation (also called rectification
and detection) or the process of converting
modulated radio-frequency alternating cur-

OSCILLATOR

FIG. 14

How an unmodulated continuous
radio wave may be diagrammed

rents into direct current varying in strength
in accordance with the original voice or music.

3. Regeneration, a process for neutralizing
some of the unavoidable resistance in the re-
ceiving circuits, resulting in greater currents
being produced by the incoming waves.

4. Amplification, or increasing the energy
of either radio- or audio- (voice or music) fre-
quency currents, without changing their form.

5. Oscillation, or the production of high
frequency alternating currents, At the trans-
mitting stations it is high frequency current
flowing in the antenna that radiates energy
under the name of wireless or radio waves.

37. MODULATION

HE simplest case of modulation occurs

when a pure note of a single frequency, such
as produced by a tuning fork, is transmitted.
When no sound is supplied to the transmitter
or microphone the transmitting station is send-
ing out radio waves of a single frequency and
constant amplitude as shown in Fig. 14. But
if an air wave or variations of air pressure from
a vibrating tuning fork hit the microphone as
shown in Fig. 15 then the modulating ap-
paratus causes the amplitude of the radio
waves to vary in accordance with the tuning
fork wave. If the original radio wave be rep-
resented by sin pt and the air wave from the
tuning fork by sin gt then the modulated radio
wave would be of the form sin pt (1+m sin qt)
where the constant m shows the degree of
modulation, that is, how large a percentage
change in the amplitude of the original radio
wave is caused by the modulation. (if m=o
the wave would not be modulated at all. I[f
m=1 the amplitude would periodically fall to
zero as shown in Fig. 16.)

38. ANALYSIS OF MODULATED WAVES*

OW the surprising part about the modu-
lated wave is that it can no longer be con-
sidered to have a single frequency. For by a
simple trigonometric formula we can show

that sin pt (14 m sin qt) =sinpt+ %] sin (ptq)t

+-r5n sin (p—q)t which shows that the modu-

lated waves must be treated as the sum of
three different trains of constant amplitude

_ *The starred sections may be omitted on the first read-
ing, since these parts are rather more technical than the
main part of the series.
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L OSCILLATOR
B “— - -—m-- AND
MODULATOR
FIG. 15

A continuous radio wave madulated by an
audio-frequency impulse from the tuning fork

waves of frequencies respectively: 1, the same
as the frequency of the original unmodulated
radio wave, which is called the “carrier”
frequency; 2, a frequency greater than that of
the carrier by the signal frequency; and, 3,
a frequency less than the carrier by the same
amount. That is, the carrier frequency being

P .
o= and the modulating frequency EQ; then
there will be sent out waves of frequencies
P

i;c’ 2% +

Q P Q
Q2 4 -

27 2= 2%

30. SIDE BANDS*

OR very high quality music all tones be- |

tween about 30 and 3000 vibrations per
second should be transmitted with equal ef-
ficiency. To transmit the former we must, as
explained above, transmit a frequency 30 cycles
greater than the carrier and another 30 cycles
less than the carrier, in addition to the carrier
itself. To transmit the 5000 we must use the
frequencies 5000 greater and 5000 less than
the carrier. And to transmit all the inter-
mediate tones, we must use the two bands of
frequencies (called the upper and lower side
bands) shown shaded in Fig. 17.
The whole range of frequencies used is called
a “channe].” In the case just described the
width of the channel is 10,000 cycles. The
important thing about all this is that broad-
casting stations do wof use only a single fre-
quency or wavelength as might be supposed
from the figure given in the newspaper radio
programs (that figure is the frequency of their

F1G. 10
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carrier wave in kilocycles per second) but they
each require a channel of definite width, and
hence only a rather small number can work at
once without their channels overlapping, which
results, from the listener’s point of view, in a
continuous whistling sound (of high pitch if
the channels overlap only slightly, and of
lower pitch if the overlapping is greater).

40. RELATION OF FREQUENCY TO WAVELENGTH

ADIO waves travel with the speed of

light, 300,000,000 meters per second.
Now in any wave motion the [requency or
number of waves passing a given point per
second, multiplied by the wavelength, gives
the speed with which the waves are traveling.
If a train of railroad cars passes a given point
at the rate of two cars per second and each car
is fifty feet long, the speed of the train is ob-
viously one hundred feet per second. Quite
similarly, if the frequency of passing radio

(CRNAINEE |

CARRIER
FREQUENCY
CARRIER CARRIER CARRIER CARRIER
FREQUENCY FREQUENCY FREQUENCY FREQUENCY
~5000 -30 +30 +5000
. FIG. 17

The complex emitted wave is composed of a carrier fre-
quency and two side bands. The whole is a “channel”

waves is one million per second, then the
length of each wave must be 300 meters to
make the speed come out the value stated
above. For a long time the term wavelength
has been used rather than frequency, but at
present the kilocycles seem to be displacing the
meters. The reason for this is that if the fre-
quencies of several transmitting stations are
given, we need only make sure that no two
are within about ten kilocycles of each other in
order to be sure that they will not interfere.
(Non-interference when waves are only ten
kilocycles apart will of course only be true if
a very highly selective receiving set is used, one
that can pick up all the frequencies lying in
one channel and none lying outside of it).
On the other hand, if we work with wave-
lengths, we must calculate anew the width of
channel expressed in meters for every different
wavelength. Thus a to-kilocycle channel at
three hundred meters wavelength is only a
three meter channel, while at three thousand
meters wavelength, it is a three hundred meter
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channel. There are about nine times as many
ten kilocycle channels available between the
wavelengths 30 and 300 meters as there are
between 300 meters and 30,000.

MATHEMATICS OF A MODULATING
FIER TUBE®

41. AMPLI-

1G. 18 shows how a vacuum tube can be

made to modulate. The grid is supplied
by means of transformers with the carrier
frequency and the modulating frequency. We
now make use of the equation given previously
for plate current, putting in the two alternating
potentials along with the C battery potential.

ip=K (B4 X grid potential)*= K (B4u[C

+ asin gt + b sin pt])?

=K [(B+ uC) + u(asin gt + b sin pt)J

=K (B 4+ wC)? which is direct current

42K (B 4+ wC) (a sin gt + b sin pt) p
which are currents of frequencies Q/2% and
r/2m

4+ K p?a? sin? qt which reduces to direct
current and current of frequency 2 9/2x
+ K u? b? sin® pt which reduces to direct
current and current of frequency 2 p/2%
4+ 2Ku? ab sin qt sin pt which can be re-

. . 0
solved into currents of frequencies =" and
P40
27.

Now of all three currents, only those of fre-

- P+Q P-0
quencies p/2w, 5~ and ,_ are near enough

13

in tune” with the antenna circuit to pro-
duce appreciable currents in it. Hence the
antenna current and the radio waves caused
by it, have the carrier frequency and the
two side frequencies, and hence correspond to
the modulated waves analysed in a previous
paragraph.

RADIO

FREQUENCY SUPPLY

THIS SUPPLIES THE GRID WiTK
THE LOW FREQUENCY VOLTAGE

Radio Broadcast

CURRENT SUPPLY
T0 OSCILLATOR

FIG. 19
A commoner method ol vacuum tube modulation

42. THE HEISING SYSTEM OF MODULATION*

HE modulating circuit of Fig. 18 is not one

commonly used: it was chosen because the
mathematics of its operation is easily worked
out from the equation for plate current. The
circuit most commonly used is shown in Fig. 19.
Two tubes are used. The one not shown in the
diagram is the oscillator that supplies the an-
tenna with radio-frequency current. ‘The cur-
rent supply for the plates of both tubes comes
through the iron core inductance or “choke”
coil which tends to keep the total current sup-
plied to both tubes constant. But the voice
hitting the microphone causes voice-frequency
variations of current in the primary of the
transformer which in turn produce voice-
frequency variations of the grid potential of
the tube shown in the diagram. These vana-
tions of grid potential cause the tube to draw
a varying amount of plate current. But since
the total current supply is kept constant, the
oscillator tube must receive more whenever
the other tube receives less and vice-versa.
The more current the oscillator tube receives
the more strongly it oscillates, while if it re-

oscillations are weakened. Thus,
corresponding to the voice, we have
varations in the radio wave ampli-
tude, in other words the radiated
wave is modulated by the voice. 1t
might seem inefficient to use two
tubes this way instead of one, but it
is not so bad as it seems, for the
oscillator by this method is part of
the time being forced well above its

-

il
g

FIG. 18
A simple methed of modulating a vacuum tube

allowable safe continuous output.
This is the Heising system of modu-
lation, and it is used in many
of the most successful broadcasting
stations.

celves less current than normal, its






Contra—Women Announcers

T THE risk of opening an argument which
A might become somewhat unchivalrous,
we are printing the letter which follows. It
was written by a producer and distributor of
phonograph records who has every qualifi-
cation to know whereof he speaks. And, as a
matter of fact, there is apparently no danger
of the broadcast announcing profession sud-
denly, or, indeed, even gradually being monopo-
lized by women, for at present there are prob-
ably not more than ten women announcers
throughout the country. (This for those who
may grow disturbed over the prospect—not an
editorial opinion).

Editor, RaDI0 BROADCAST
Doubleday, Page & Co.,
Garden City, L. [.
Dear Sir:
The phonograph industry has learned much from radio
of late. But broadcasting stations can learn some funda-
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SPEAKING ABOUT

-RADIO-

Have You Read the Article in Radio Broadcast for
Mazch Entitled

The Truth about Trick Circuits?
Buy It and Read It

NOTE~I Didn’t Write It and I'm Paying for This
Advertisement..

Allan T. Hanscom

é ’J “SERVICE IN RADIO”

_j7om The Woonsocket (RT) Call~Feb 6,1924

WHAT OUR READERS WRITE FOR US

This two-column advertisement was inserted and
paid for by an enthusiastic reader in Rhode Island

What Our Readers
Write Us

mentals from our experience with the sales of phonograph
records.

When the speaker is not seen in person, and if that
speaker be a2 woman, her voice is very undesirable, and to
many, both men and women, displeasing. 1 submit this
not as an argument, but as a fact. We have found that
a record of a woman'’s talking voice will not sell, and it has
cost several manufacturers several thousands of dollars to
learn that despite the greatness of the artist, people will
not pay good money to listen to the talking record of a
woman’s voice. Consequently, I believe that a vote of
radio fans would show great disapproval of women an-
nouncers and speakers.

HIS letter is one of a considerable

number of similar ones which have
arrived since we published A. F. Van Dyck’s
two articles on “ Man-Made Static” in the April
and May numbers.

Edifor, Rapio BroabcasT
Doubleday, Page & Co.,
Garden City, L. I.

Dear Sir:

Perhaps it might interest you to know that your article
in April on ‘“Man-Made Static” describing the trouble
caused by an electric heating pad enabled me to discover
the cause of a disturbance which had been causing me hours
of profanity for over a year. Exactly the same situation
as Mr. Van Dyck described had been happening in my
house and | had been blaming everything and every one
in the vicinity except the offending pad.

Fifteen minutes after reading the article in Rapio Broap-
casT, | had found the trouble. Of all the excruciating noises
which bother the radio fan, this one caused by heating pads
is the worst; it fairly sets one’s teeth on edge. Compared
with it, static of the worst kind and regenerative noises
sound like the sweetest music. That was certainly a most
profitable investment of twenty-five cents.

ErnesT F. Dow

ETTERS are still coming in, inspired by
Carl Dreher’s two recent articles on “Is

the Broadcast Listener at Fault?’” and “1s the
Amateur at Fault?” There is, of course,
much to be said on both sides, and only by the
honest saying of it can the situation be clarified.

Editor, Rabio BroapcasT
Doubleday, Page & Co,,
Garden City, L. 1.

Dear Sir:

Carl Dreher’s recent article on “Is the Broadcast
Listener at Fault?”’ interested me, but | should like to
make a few additional observations.

The case of 9 RR, who is the gentleman referred to by
Mr. Dreher as expressing sweet sympathy with the mid-
night broadcasters can best be understood by remembering
that he lives in the same city as the ““ Kansas City Night-
hawks.” When g RR keeps quiet from 8 until 10:30 p. M.
in compliance with the law, and then is kept off for another
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four hours hecause nothing will tune-out WDAL's har-
monics while they have their alleged frolic, it can be ex-
pected that he will be in a different position to most other
amateurs, so his feeling should not be taken as a general
cne.

It has often been remarked that the enforced quiet hours
have reduced interference from amateur stations. This is
a point which 1 should like to hear more correctly stated.
It is true that when this regulation was made, some owners
of single circuit receivers got less interference, but the
general interference was not altered at all. Too many
amateurs are going around confessing that their sets create
interference, whereas, quite probably they do not. The
spark is the only type of transmitter which | know does
create interference serious enough to be noticed. 1 think
that even an ICW set is harmless.

While in New York last year, | was listening to 2RK on a
single-circuit receiver, at a point about a mile distant from
him, and I found the tuning quite sharp. From experi-
ments which | have made from time to time in the last
five years, I am inclined to believe that if interlerence is
cencountered from a CW station, the fault is with the
receiver. One should never lose sight of this point. As
a matter of fact, the improvement in design ol receiving
sets is so rapid that I think the present compulsory silent
period will be lifted in a year or so.

H. S. Gowan,
Kitchener, Ont.
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NOT ALL “APPLAUSE’’

Goes to broadcasters. This card, done in
full colors, hove in the office not long ago

“To Begin Wilh, Radio Saved My Life.”

Editer, Ravio BroapcasT,
Doubleday, Page & Co.,
Garden City, L. [.

DEeAR Sik:

You asked some time ago for letters telling “ What Radio
Has Done for Me.”” Well, to begin with, radio saved my
life. This I did not fully realize until after my doctors had
explained it all to me, but now I know it to be true.

Some two years ago, | found | had serious lung trouble.
I tried to fight it “standing up” for a while, but soon my
doctors sent me to Asheville, N. C., where | remained in a
sanatorium and made no progress. Considering myself a
gone goose, and preferring to die among my own family
rather than passing out at Asheville, | came home, down
and out. | practically gave up, and lost all interest in
everything. The combined pleadings of my family and
doctors to buck up, did not make any impression on me
whatever,

One day a strange chap came into my bedroom and
began to fool around with some wires and a box on a small
table near me. He did not have much to say, and | was
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in such a state that | thought he had something to do with
my funeral. | rather thought that this stranger’s presence
was only another indication of the complete care my family
was taking of me and that this was the real beginning of the
end.

Then the chap said: “Say old man, try these on your
head and see if they fit.” | wondered whether people were
now having their heads measured for burial. Anyhow he
placed the contrivance over my head, and | don’t think [
have been before or since so near heaven as | was then.
| heard a voice and music and actually believed | was leav-
ing this earth.

Making a long story short, | became as interested as a
six-year-old. The set was installed on Friday and on
Monday, my doctors said to me, ““You have made as much
improvement in the last three days as we could have ex-
pected in a month. From then on, [ lived in bed with the
phones on. But | did not stay there very long. . . .

Not long ago ! was out riding with my doctor, who
remarked to me that | owed my complete recovery not to
his gond work especially, but to the beneficial effect of the
radio set at the psychological time.

T.B.S,
Atlanta, Ga.

A British Amaleur Reports

Editor, Rapio BROADCAST,
Doubleday, Page & Co.,
Garden City, L. .

DEaRr Sir:

If you have space for the following, I would like to report
reception of the following American radio amateurs. |
used two valve, detector and one low-frequency valve.
If any of them are interested and can verify same, | would
be glad of a card.

Received on 25 November, 1923, about 10:30 p. M.
E. S. T. 2CXL, 8MZ, 8TR, 8UF, 8AGO, 8CPD, 8CPO,
8XAW, oCR, gAMK, 2EL (working sHL) BAMM (work-
ing oWC).

Received 10 February, 1924, about 8 p. M. E. S. T.
1AL], 1AOL, 1APY, 20MF, 5AIR, oZL, 2CEl (working
sAIC), 8COI .

These dates and times are calculated in Eastern Standard
throughout.

Yours truly,
A. C. SiMoNo,
Wellington Road,
Mablethorpe, Lincolnshire,
England.

“Joy Unconfined”’—about the Roberls Set.

Ediior, Rapio BrRoADCAST,
Doubleday, Page & Co.,
Garden City, L. 1.

DEeARr SIR:

The sole fault [ have to find with your famous one-tube
knock-out reflex receiver is that users frequently run into
a faulty fixed or variable crystal and as a result grow
dissatisfied.

This is borne out by my own experience, for | have had
wonderful results, when the crystal “was feeling well”’ on
three different occasions with all conditions other than the
crystal the same. So far | have tried several crystals.
With one semi-fixed crystal | seemed to get the most
satisfactory results—when that was adjusted right and
fastened, | could get three to four houts of perfect re-
ception. Then | had all Chicago stations, Detroit, Spring-
field (Mass), Philadelphia, Fort Worth, Dallas, North-
field, Atlanta, and once, Oakland, Cal., but apparently
after that favored spot lost its sensitivity, the set would
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FADA

Announces a New Audio Frequency Transformer
and New Variable Condensers

FADA
Audio Frequency
Transformer
No. 171-A, $6.00
FADA
Variable Condensers
No. 142 (15
plates .0003 mf)
$3.00

No. 144 (23
plates .0005 mf)
$3.50

policy of producing only the fin- means just one thing—condenser

est of radio apparatus, F. A. D.  satisfaction. The new FADA con-
Andrea, Inc., announces a new Audio  Jenser is made in two capacities—
Frequency Transformer suitable for  j5.plate, capacity .0003 micro-farads,
all circuits, and particularly adapted ;3 23_ p;late .0005 micro-farads; and
to Neutrodyne receivers. each the exact capacity at whlch it

A high average amplification over  is rated. Radio frequency losses are
all audio frequencies is the out- reduced to a minimum by special
standing accomplishment of thiS [ ,tor wiping contact brushes. A
new FADA transformer. Encased . ;o “|ow.loss” condenser with an
in bakelite with nickeled binding efficiency exceeding that of con-
posts, it looks twice its worth. Try 3 lin . h hisher
FADA Audio Transformers in your ensers selling at much hig
receiver and know what uniform  PTIC€S.
and distortionless amplification Dealers are now ready to supply
really means, FADA transformers and condensers,

F. A. D. ANDREA, INC., 1581 Jerome Avenue, New York

IN KEEPING with its established The name FADA on a condenser

™ FAD ANDACA INC.
DgN 2 lEnsto BY ;_
”5" sumo MANUFACT ““
nD
n o ;, :u"» o

% Tested and approved by Rapro Broancast ¥
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9\NOTCHES FOR
L00P WIRE

AN OSCILLATOR COUPLER FOR THE HMAYNES
SUPER-HETERODYNE

IMENSIONS for a suitable coupler are as follows:

The stator is of formica or bakelite tubing, 3§" in
diameter and 21" long. It has two coils wound on it,
each of 18 turns of No. 22 D.C.C. wire. The coils are
separated by a 1"’ space.

The rotor is of the same material and is 3’ in diameter
and 13" long. One coil of 15 turns of the same wire is
wound on it.

Mechanical details of the mounting support and rotor
shaft have been omitted as these differ in various types of
standard couplers. The stator coil is set at a 45° angle to

Broadcast

the base. This reply gives only the dimensions of the coil
forms and number of turns for each winding. See Fig. 3.
A single-circuit “blooper” into a double-circuit
receiver with the chances for radiation materially
reduced, is shown in Fig. 4. The dotted lines show how
the circuit looked as a single-circuit radiator. Coils § and
T are the stator and rotor respectively of a standard
coupler. Ci is changed from the series antenna connection
to a shunt connection across the stator which then becomes
the secondary. The primary consists of about ten turns
of D.C.C. wire (sizes 24 to 18 will do) wound directly over
the secondary. This serves as an untuned primary.
When the wave trap, shown elsewhere in these columns
is used with this modified circuit, an additional absorption

circuit is provided which also tends to diminish the radi-
ation of the type of receiver to a negligible quantity.

SINGLE CIRCUITS AND ‘BLOOPING”

N EASY, quick method of changing over your

FIG. 4

THE GRID LEAK AND CONDENSER

HE grid leak and condenser supplies the grid of the
| tube with rapid surges of electron changes.
The theory of its action is as follows:

Suppose electrons surge from the tuner windings into one
side of the grid condenser. The electrons which were on
the grid side of this condenser will then rush out on to the
grid of the tube, and cut down the plate current. But this
will be so quick as to produce no effect in the telephones.
On the back surge, however, something else will happen.
The electrons will then rush out of the tuner side of the
grid condenser to such an extent as to pull some electrons
away from the grid of the tube, and thereby make it posi-
tive. This will mean that some of the free electrons in
the tube will be drawn to the grid of the tube and out on to
the wire connecting the grid to the condenser. On the
next return surge of electrons on the tuner side of the
condenser from the tuner, these extra electrons which
came from the tube are no longer free, but are trapped
between the condenser and the grid of the tube. They
cannot get out of the grid back into the vacuum of the
tube because the grid is not heated as the filament is. The
result is that the grid is more negative than it was before
because of the excess of the electrons it now has. The
plate current in the tube will therefore go to a lower value
than it did before. This trapping of electrons will continue
on each positive swing of the grid so that the grid will soon
reach an average negative value below where it started, by
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Licensed under Armstrong U. S. Patent No. 1,113,149

MacMillan Listens to Honolulu
and New Zealand “Tunes In’” California

From a little ice-bound
schooner—eleven degrees
from the North Pole—comes
this message:

“Am very thankful that
Arctic Exploring Ship Bow-
doin is equipped with com-
plete Zenith radio apparatus.
Here at top of world, in dark-
ness of great Arctic night, we
have already listened to sta-
tions practically all over the
United States, from Europe,
and even from far away

[ Ky TH

TRADE MABR

Long-Distance Radic

The new Zenith
nlodel 3R 3R ‘“Long-Dis-
tance” Receiver-Amplifier com-
bines a specially designed dis-
tortionless three-stage amplifier
with the new and different Zenith
three-circuit regenerative tuner.

Fine vernier adjustments—in
connection withthe unique
zenith aperiodic or non-resonant
“selector’’ primary circuit—make
possible extreme selectivity.

2,000 to 3,000 Miles With
Any Loud-Speaker

With the new Zenith 3R satisfac-
tory reception over distances of

Honolulu. Zenith has united
the ends of the earth.—MacMillan.”

Again, from far-off New Zealand comes a report
of radio reception even more startling:

“It may interest you to know that the writer last
evening landed KGO, Oakland, California, between
6:45 and 7:30 P.M. Heard his call four or five times
distinctly, and jazz music. As San Francisco is 6,300
miles from New Plymouth, and only one tube was
used, we think this is a very fair performance.”

—(signed) H. Charles Collier.

The sets used by Captain MacMillan and Mr.
Collier are earlier models—since improved by the
additionofa third stage of audio frequency. These
new models represent an achievement not dupli-
cated in any other set on the market, Write to-day
for full particulars and name of nearest dealer.

Zenith Radio Corporation

McCORMICK'BUILDING, CHICAGO, ILLINOIS

2,000 to 3,000 miles, and over, is
often accomplished in full vol-
ume, using any ordinary loud-speaker. The Model 3R is
compact, graceful in line, and built in a h.ghly 1 60
finished mahogany cabinet - - $

The new Zenith 4R *Long-Distance” Re-
MOdel 4R ceiver-Amplifier comprises a complete
three-circuit regenerative receiver of the feed-back type.
It employs the new Zenith regenerative circuit in combination
with an qudion detector and three-stage audio-frequency
amplifier, all in one cabinet.

The Zenith 4R may be connected directly to any loud-
speaker without the use of other amplification for full phono«
graph volume, and reception may be satisfactorily 85
accomplished over distances of more than 2,000 miles $

R R e el e e

- - B

ZENITH RADIO CORPORATION,
l Dept. 1-G 328 South Michigan Avenue, Chicago, 1.

Gentlemen: . .
Please send me illustrated literature on Zenith Radio.

D oY e Y-

|
I
|
I

AdArESS . . .ot

% Tested and approved by Rabio Broapcast %
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TRADE MARHK

RADIO-REPRODUCTION
LOUD SPEAKER

““The Musician of the Air’’

Presi lential Conventions!

The Republican Convention,
Cleveland, June 10.

The Democratic ConveAntion,
New York, June 24.

A Message to
the Public!

HE very next best thing to being actu-

ally present at these two events, of
national and international importance, is
to hear their ATLAS RE-PRODUCTION.
Bring these momentous proceedings and
orations right into your home in all their
original naturalness for the entertainment
and instruction of your family and friends.
Get all of these speeches, every word clearly
inflected, in the full, undistorted tones of the
speaker. Just as realistic as though you
were actually there. Buy your ATLAS
NOwW!

TRADE MARK

Complete $25

Atlas Unit with
phonograph coupling $13.50 Booklet “A”’ upon request

Muttiple Electric Products Co.Inc.

Makers of Mono—TIME- LAG FUSES—Multiple
2 ORANGE ST. NEWARK, N. ]J.

District Offices in

Boston, Mass.  Philadelphia, Pa.  Baltimore, Md. Pittsburgh, Pa. Detroit, Mich.
Chicago, Ill.  St. Louis, Mo.  Denver, Colo.  San Francisco, Cal.

Sole Canadian Distributors:
Marconi Wireless Telegraph Co. of Canada Ltd., Montreal, Canada.

% Tested and approved by Rapio Broapcast sk
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The Leading Jack
PACENT

And in order to keep it always in the
lead, improvements are made from time
to time to increase its already well known
durability and neat appearance.

Some of the recent improvements are
listed below together with the now farmous
“Pacent Jack Specifications.”

1 A new design of tapered springs
greatly improves its neat appearance
and contour.

2 Heavier nipple construction, avoids
any possibility of stripping threads or
breaking.

3 A lock washer in addition to flat
washer under the head of assembly
screw, increases sturdiness and pre-
vents wear of insulation.

4 Finer Micarta insulation.
5 Entire frame satin nickel finished.

Pacent Jack Specifications in addition

to those listed above

Coin silver contacts (riveted to springs).
Genuine German silver springs.
Nickel plated brass frames (not iron).
Extra booster springs.
Lugs fantailed for convenient soldering.
Provided with three washers.
Fits any panel }’ to §”/
All details prec1sely accurate.
Rugged construction throughout.

There are ten types of Pacent Jacks—a
jack for every circuit.

Strict adherence to these specifications in mak.
ing Pacent Jacks has won for them the distinction
of being used as standard equipment by many of
the leading set manufacturers.

Write for Catalogue B-6

PACENT ELECTRIC Co. Inc.
22 Park Place New York, N. Y.

Pacent

RADIO ESSENTIALS

]

ahe Everp Night
Cmdilentﬂfight %

' TRAP OUT THE INTERFERENCE
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|

uﬂl\

"'“ ‘\m\\\\

Selectivity —which is merely the abil-
lty to cutoutinterference—is the dom-
matmg diflerence between the very ex-
pensive sets and the moderately priced
ones, Why pay $50.00 1o $200.00 extra
for increased selectivity, when for $8.50
you can get a FERBEND WAVIE
TRAP ewhich wwill absolutely cut out any
interfering station, no matter how loud
how close by or how troublesome.

Add a Ferbend Wave
Trap to Your Set

You will find it a valuable addition.
It is designed and manufactured com-
pletc by us, after years of carcful exper-
imenting. It is not to be confused with
imitations hastily assembled from ordi-
nary parts. The price is $8.50. Ship-
ment is made parcel post C. Q. D. plus

a few cents postage, 1f you prefer, you
can send cash in full with order and we
will ship postage prepaid. Send us your
order today.

,““‘\\nm..mn

il ||||
l“ I‘H’

el FERBEND

ELECTRIC

COMPANY

”Igi g;tharaﬁtﬁe 19 E.South Water St.
bend ?Vu.ve CHI(;AGO

Trap, when Descriptive Folder
properly con- on Request

nected to any
workable res
cewing set,will
tune out any
interfering
station.

L P e

FERBEND

“The Crystal With aSoul”

(Reg. U. 8. Pat. Oflice)

THE TALK OF THE
RADIO WORLD

(19 2
DE-TEX-IT
COMPLETE $1.25
A Perfect Fixed Detector
Best for Reflex and Crystal Sets

POWER—TONE—VOLUME

Catwhisker troubles eliminated. Requires
no adjustment. Will not burn out.

Celerundum Crystal 50c.
" Some territory still avatlable for live jobbers.

Celerundum Radio Products Co.

170 Summer Street Boston, Mass.

% Tested and approved by Rapio BROADCAST Y






RADIO BROADCAST ADVERTISER

The new

METALECTRIC

Soldering Iron

Operates on any electric current with
the simplicity and efficiency g
of a writing instrument. |

Accepted as the logical solution NOW
to radio soldering problems by ONLY
leading manufacturers and
GUARANTEE amateurs. $3.75
Money IJ;ul-k
any time with-
in ten daysif Amp](-? heat
diss atisfied. capacity
We further
guarantee to Handle
the publica- always
tion carrying
this advertise- com-
ment that fortable
each and
iR every speaker -
SHE AcousTicaL AMPLIES will  be sold Rg;‘lew
EL;.. ANTO on the above able
T terms and the tips Anindestructible all-metal
instrument » quality instrument with a
will be exactly worth while guarantee.
o 3 as offered in 7 J
Bl this issue. If your dealer cannot supply you,
order direct or write for descriptive cir-

Pri |c¢

DELIVERED
FREE TO
YOUR DOOR

You can
only buy the
BEL-CANTO
direct from

cular. We will ship in exchange for re-
mittance or by P. P. C. O. D.

POST ELECTRIC CO. MFRS.
Radio Section 30 E. 42nd St., New York

B-Metal Refining Co.,
Detroit, Mich.
Gentlemen: — Kindly quote me your

k price per dozen on your B-Metal Loud
Talker b0 Crystals. 1 now have oneof
use in a reflex cireuit,

us, the Man- ‘ ov it is used, the better re-
ufacturers. We save you these threc profits, i y e igned €. B. Tamberson.

and dealer. B-METAL REFINING CO.
9th Floor 525 Woodward Avenue, Detroit, Mich,

7 Points of BEL -CANTO Superiority

1. Fiber Horn, Crystalline finish. I I: I l l:l : FANS
2, Our own adjustable unit. D A S, ]

8. Heavy metal basc, eliminating top heaviness.

4. All other metal parts heavy cast Aluminum highly
polished.

5. Height 227, Bell 107, X . .

6. GIL:;x‘ll}\n”t‘eded one year against mechanical defects of The General Radio Co. make the highest quality

7. No extra battery required, just plug in on the 'phone | functioning superheterodyne apparatus.

c ”"”Aiult' fnct . heck . A super heterodyne must give perfect radio oper-
all at our factory, send us your check, money order, : fee t ie Sunl— PN . .
or pay the postman $£10.00. Prepaid to any part of ation o.therwme it is junk—and most super he.telo
U. S. and Possessions. dyne kits, etc.,, on the market are nothing but junk.

Use General Radio Apparatus and make a real
SENT FRE RADIO LOGGING | super heterodyne—if your dealer does not carry

CHART—GET ONE | this quality radio material, THE APPLIANCE
RADIO CO., 1331 B'way, New York City will

supply you at low cost.
BEL'CANTO MFG. CO. The Jaynxon Gr-1 pick up transformer goo
Lo ) meters is made especially for the General Radio
Bensel-Bonis Co., Inc., Gen. Officc and Factory | (o, super heterodyne radio frequency transformers.
417-419-421 E. 34th St. New York City | The Jaynxon Gr-1 is the very heart of any super
Tel. Vanderbilt 8959 heterodyne. To be used in conjunction with the
three intermediate RF transformers, None Better.

I, | List $s.00.

% Tested and approved by Rapio Broapcast %
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LIEUT. VICTOR GREIFF,
Engineer for RECEPTRAD

specifies

FRESHMAN] %

DOUBLE ADJUSTABLE

CRYSTAL
DETECTOR

Model SW-5
Two-Tube Reflex

LIST PRICE, $65.00

Address Radio Receptor Co.
57 Bank St., N. Y. City
for description of this set

Other Freshman

Parts Used by
Receptrad:

Mica Condensers
Variable Condensers
Grid Condensers
Vernier Dials

—the ideal crystal for Reflex!

IT 1s significant that one of the

foremost manufacturers of receiving
sets as well as parts for Reflex, Super-Hetero-
dyne, etc. whose two-tube Reflex Receiver calls
for a panel-mounting crystal detector, should
specify the FRESHMAN double-adjustable
unit. Of the hundreds of detectors which have
been offered to the public, the Freshman has
proven the best for reflex and general service.
This is because its basic design is radically dif-
ferent from all ordinary types and it affords new
features hitherto never considered possible.

Advantages of Freshman
Double Adjustable Crystal Detector

Withstands high plate voltages!

Always gives a perfect contact!

Mounts neatly on panell

Remains set vnce adjusted!

Cannot be jarred off the sensi-
tive point!

Permits turning the crystal from
panel!

Adjustable for tension and posi-
tion of contact!

Never short-circuits!

Is protected by a non-merallic
housing!

Price of Freshman double-adjustable,

crystal detector, for either panel $1.50

or base use, complete with crystal 1

Freshman Super Crystal, with non- 50
metalic housing. . ................ c

No more searching for the sensitive spot- -merely turn the knob as you would a dial!

Gives panel layout, list

Other Freshman prod-
ucts include fixed Resis-

etc. At your dealer’s. If

FREE { Write for cir-

* cular C-12 .

giving building plan of tances, by-pass conden-
New York Times Reflex. " Py ¢ sers, variable grid leaks,

.
of parts required, etc. \-79 d
Operates loud speaker on a a 10

two tubes!

106 SEVENTH AVENUE, NEW YORK CITY

Gondenser ¥Pooucts i s wond vor

be supplied postpaid.

% Tested and approved by Rapio Broapcast %
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SYDELL’S RADIO TRADE DIRECTORY & SERVICE

422 WEST 31st STREET, NEW YORK
Chickering 9840-9841

Dear Sir:

Effective April 1, we advance the price of our Retail
Radio Dealer's List to $50., the Combination List to $60, ond
make an additional charge of $15 for a year's service in keep-
ing the list up to date. A further advance in price will take
place July 1, due to the deily addition of names.

We still address your mail at $2.50 per thousand and
give service at the old prices, as stated below. :

Very truly yours,
THE SYDELL SERVICE.

WHAT WE OFFER OUR CLIENTS

Al lists . .
Source Of Names: of] lists compiled from correspondence with over 1,000 sources

information, including Chambers of Commerce, news-
papers having radio departments, radio magazines, and the trade generally. New names are
listed as soon as business is started. Removals and failures are checked daily. Lists are kept
as near 100% perfect as possible.

Retail Dealer’s List: We have 7,500 names, arranged by cities, and states, and

alphabetical under cities, comprising only legitimate

PRICE $50. radio dealers, such as exclusive li‘adio stores, established

electrical houses, and department stores. Others claim to have lists of 10,000 to 15,000 names,

but you save waste on printed matter and postage if you use our lists. Price includes state
guide cards. Also sold by states and sections of the country.

4 jc¥e The most important names in the radio field are on this list of 1,000

JObber $ LISt' jobbers and 200 manufacturer’s agents, whose names were carefully

PRICE $10. compiled for their ability to effect national distribution in the least
possible time. So-called jobbers are not on this list. Price includes guide cards,

4 je¥e We now have 2,500 names in this classification arranged
ManufaCturer S LISt' alphabetically with guide cards. We believe it to be the

PRICE $15. most complete list of its kind and well worth the price.
. . . 7 . % ‘e - ere
Comblnatlon Llst: We will furnish our complete list of 7,500 retailers and 1,200

jobbers and manufacturer’s agents, stenciled on 3 x 5 cards
PRICE $60-75. for $6o, or give you cards and a year’s service of additional
names and corrections for $7s.

1 1] Where we address your advertising matter we make
AddreSSIHg Your Mall' no charge for the list, as many other concerns do.
$2.50 PER 1000

Careful service is given within 12 hours after receipt
of mailing pieces.

Free Delivery at POSt Office: If our clients so desire, we will deposit

their mailing pieces in the General Post

REBATE ON ALL RETURNED MAIL Ofhce of New York free of charge, This

saves loss of time and expense. Postage rebated on all undelivered mail addressed from our
own lists.

Other Service Charges° Complete multigraphing service at standard prices;

affixing postage stamps soc per 1,000; folding, 5o

celits per 1,000 (motions); inserting circulars in
envelopes, 5o cents per 1,000; sealing envelopes. 50 cents per 1,000. These charges are based
on rapid, expert service.

« Most of the radio trade and fan publications are using our lists and service
Reference‘ as Radio Dealer, Radio Digest, Radio Retailer and Jobber, Radio World,
Radio Broadcast, Electrical World, etc.

Terms. Upon receipt of your remittance or C. O. D. order we will give immediate service
* or make prepaid shipments. Our reference: Corn Exchange Bank, Pennsylvania
Branch, New York City.
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ltse HOMMEL
SERVICE
to budild your radio
busirness

Y aligning vourself with the

Hommel Organization you have
access to ample stocks of the lead-
ing lines of radio equipment at all
times, and can serve your customers
promptly without the necessity of
tying up vour own working capital.

Hrite for Hommel’s Illustrated

Eneyelopedia No. 246 B Investigate These Qualities
of the New
LUDWIG HOMMEL & COMPANY o
Wholesale Jobbers Exclusively UNID YNE Recelvlng Set
929 Penn Avenue IRST you will find greater simpli-
PITTSBURGH - - -~ PENNA. city in operation than has ever

been offered before. There are just
two control dials for all tuning opera-

(W— W] tions.

Then you' will discover that it has a
remarkably long range with especially

g ' fine tone and volume; while a high
sﬁ,q VOLTmg P l 5 ¢ g

-a-n-. . rolong degree of selectivity will enable you
4 AW to tune out the strongest local station.

! Tllbe We have encased this compact, super-

. four tube set in a beautiful solid ma-

Llfe hogany cabinet and yet you will find

it reasonably priced.” No matter how
many other sets you have heard or

* tried, it will pay you to Investigate
the wonderful qualities of the NEW
With this Weston Voltmuer the user can always duplicate UNIDYNE

instantly any voltage required. Fxact tuning is thereafrer
a simple matrer.  Although this model 301 costs slightly

more than a tube it is invaluable because it saves many Write us and we will give you the full

tubes from burning out. For quick and easy tuning, it is details and the name Df a dealer cwho cwill
an absolute necessity.  Case diameter 3§ in, g/aa’ly demonstrate the Unidyne for vou.
Bz:ioklet 7 deseribes all the /fz;i.rton
radio instruments. IFrite for it to-day hd .
WESTON ELECTRICAL INSTRUMENT CO. United Mfg. & Dist. Co.
179 Weston Avenue Newark, N. J. 9511 Cottage Grove Avenue, Chicago, IlI.

WESION

F/ectr/ca/ Indicating Instrument Authorities Since /888
STANDARD~The World Over

% Tested and approved by Rapio Broabcast ¥
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NAZELEY’S *

eORJEN

The Original Folding Loop

PATENT PENDING

UR imitators have never duplicated
our exclusive features.

Wired through bakelite channels—a
necessity for complete insulation, no other
folding loop has this feature.

GENUINE BAKELITE CENTRE-
PIECE. .
Solid detachable base of heavy metal.

Handsome morocco covered carrying
tube.

Rich mahogany finish.

Folds up like an umbrella—works like
a charm.

IDEAL FOR YOUR SUPERHETER-
ODYNE.
One dozen to a case. List $7.00

J. NAZELEY CO.
571 Hudson St. New York

Get results you never dreamed of
0oy putting the famous ROLL-O
Long-Distance Crystal on your set.
Complete satisfaction guaranteed
with any tvpe of crystal set. Sta-
tions 800 miles distant received
regularly. and even longer distances
are common. H. J. Hallam, 5 Koe-
nig Ave.. Cincinnati, got 11 stations
the same night, P. H. Reynolds,
6253 Norwood Park Ave. Chieago,
says he vses a horn and ean hear
plainly ten feet away. W. E. Tgk—
lenberg, Union Central Bldg. Cin-
cinnati, says ROLL-O Crystals beat
anything on the market. He got
Springfield, Mass., Hastings, Neb.,
Schenectady, and Pittsburgh the
first night he tried ROLL-O Crys-
tals. Other enthusiastic users have
sent us unsolicited reports of the
unequaled pleasure these crystals
have given them, Hundreds have
thrown away cheap, inferior crys-
tals to use the ROLL-0 exclusively.

Two ROLL-G-Long-Distance Crys-
tals, two special catwhiskers worth
25¢. our sepecial instruetions and
hookups worth 50c—all for only $1.
Crystals alone 50c each, Money
back without question if not satis-
factory. Send check or money order

to: *
'l'l O #ADIO CORPORA TG
1 3Y,4A-530 INNATI.0HIO

——R A DIODYNE

NO LOOPS—NO AERIAL
Ready for operation by grounding to a water pipe or radiator,
and throwing a few feet of wire on the floor. Uses any stand-
ard tubes—dry cell or storage battery. Extremely selective.
Simple to operate—only two controls. Wavelength from
200 to 700 meters. Write for Folder describing this (antenna-
less) receiver.
WESTERN COIL & E. CO.

318 Fifth Street Racine, Wis.

DUBILIER DEVICES

MICADON

fixed condenser

DURATRAN
radio-frequency

Q @ \4 11.4 transformer

{ DUCON

€ \ZﬂCBS socket-plug

Special

REG 4.3 CAT OFR Condensers

S%ILy

Painstaking research, an experience extending over fifteen
years in meeting the radio needs of the principal governments
and commercial organizations, and rigid adherence to the high-
est manufacturing standards are responsible for the world-wide
acceptance of Dubilier Devices.

The familiar Dubsilier trademark is 2 guarantee that the device
upon which it appears is a product of the Dubilier organization
and that it has been made according to Dubilier standards.

DUBILIER CONDENSER AND RADIO CORPORATION
42-44 West 4th Street New York, N. Y.

BOB, SON OF BATTLE

‘‘Is the greatest dog story ever written!”’
ASK YOUR BOOKSELLER

ADIO TUBE

EXCHANGE

We Repair All Standard Makes of Tubes ﬁ'

Including
W.D.110r 12

V. 199 0r C. 2 $
O 1iop1ss 209 :! 50 I

o]

U.V.201A or C. 801A
D.V.1orD. V.2
U.V.2000r201
C. 800 or 301

All tubes guaranteed to do the work.

RADIO TUBE EXCHANGE
200 BROADWAY NEW YORK

All Mail Orders Given Prompt Attention
Ordlers sent Parcel Post C. O. D,

¥ ‘Tested and approved by Rapio BRoADCAST Y
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,¢Tl'11$ Radlo Battery Has
- “Qver Twice The Life”

HE Burgess Radio “A” is exclusively
i radlo battery, designed especnally
for service on the “A’” orfilament circuit
of dry cell vacuum tubes.

In Radio service it has over twice the
fe ‘of the ordinary No. 6 ignition battery.
~icosts:approximately the same .. .has
a rapld recovery to high voltage after
short, penods of rest . . .- practically no
- voltage s lost when not in use.

Replace your worn out “A” battery
with a Burgess. Compare the service in
our own set under any and all condi-
: -hen let your experience guide you.
~future purchase of Radio ‘A’ ‘B’
tteries; there’s ‘a Burgess Bat-
every radio purpose.

\"NY‘RADIO ENGINEER”

. RADIO BATTERIES
BUHGESS BATTERY COMPANY

L Engineers - DRY BATIERIES - Manufacturers
liFLASHLlGHT -“RADIO -- IGNITION - TELEPHONE
eneral SalesOffice:HarrisTrust Bldg.,Chicago
Laboratories. and Works: Madison, Wisconsin
N .

HAMMARILUND

“Just Be Sure It's a Hammarlund”

Palents
Pending %

New @& Model ““B”’

HAMMARLUND

VERNIER  VARIABLE

CONDENSER

Will Increase Your Range and Volume
ELIMINATES INTERFERENCE

(1) T.owest lases (too smull (41 I\L grounded to frame

to measure) (=) e come bearings
() MHcrometer Vernier (L Ihmh ing contacts
(3)  Soldered brass plites =) Tikes any size dial

Worite for New aud Tutovesiing Folder

HAMMARLUND MFG. CO.
144-146 W. 18th Street, New York

HAMMARLUND

Which is the BEST Hook-up?
Which is the BEST receiving set? *
Which is the BEST headphone?
Which is the BEST rheostat?
Which is the BEST variometer or coupler?
Which is the BEST grid leak?

Etc., Etc., Etc.,

Which is the BEST Condenser?

HILE the claims of the various manu-

facturers for the superiority of their
products are interesting, it should be kept in
mind that with ONE exception there is no
concensus of authoritative opinion which
single item really IS the best,—the acknowl-
edged standard for comparison.

It is a significant fact that of all the
various kinds of radio apparatus on the
market to-day the CARDWELL CON-
DENSER is the ONLY unit which is rec-
ognized by engineers and technical
Editors of National prominence as the
ONE best.

The Allen D. Cardwell Manu-
facturing Corporation
81 Prospect St. Brooklyn, New York

% Tested and approved by Rapio Broancast ¥
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Atwater-Kent and BAKELITE

The enthusiastic commendation accorded
Atwater-Kent Radio Broadcast Receivers is due,
not alone to the fine workmanship which they
exemplify, but to the simplified operation made
possible through the use of molded Bakelite.

The cxcellent electric properties of Bakelite

provide complete insulation which remains
unimpaired under all atmospheric or climatic
conditions.

Its great mechanical strength, permanent
beauty of finish and color enhance the value of
any Radio Equipment in which it is used.

The permanence of all the properties of
Bakelite has caused leading Radio Manufac-
turers to adopt ‘The Material of a Thousand
Uses" as standard insulation for the manufacture
of parts and complete units.

Write for a copy of our Radio Booklet R.

Sena for our Radio Map

Enclose 10cand let us send you the Bakelite radio map.

the call letters,

BAKELITE
Condensite
REDMANOL

are the registered
Trade Marks for the
Phenol Resin Products
manufactured under
patents owned by

BAKELITE
CORPORATION

It lists

wave. length and location of every broad-

casting station in the world. Address Map Department.

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Office:

636 West 22d Street

N A

For sending_ *
or receiving —
Bakelite- Dllegto Panels are FAULTLESS

Panets ol thi »oviving perfeet \u\np in
many of the At in thous
bomes it b5 ma hieve NS DA
ception, threug h vantageous (umlitic&

bakeﬂétﬁséilecto

(A Lammated Phenolic Condensation Material)

The U, %, te-Dileeto for
nearly ten ¥ X te-Dilectn by
its silwlu red stripe. wel it rm an:d drilled for

you,
THE CONTINENTAL FIBRE CO.
Factory: Newark, Delaware
Service on Bakelite-Dilecto {(also Continental-Bakelite,
Conite, Contex and Vulcanized Fibre) from:

PORK, Woolwartl Bldw, « l[lt \(.H MWrigley Building
01 hﬁh ave, ClRea, 75 Fremont St
TR, HIll Rt \l \]ll,l ]lHl \1\||\ Ave, Ro.

Offices and Agents Throughout (he World

Possi )\

its many valuably,

nal Corps have uw[ Ba

luux draler can

Series
“FR”

Condenser

PATS. PEND.

Designed  to  ground
the rotor to frame, clec-
trically and mechanically
perfect.

TRADE CD MARK

" NONE OTHER

We have reduced the electric-
al losses to an immeasurahle
minimuni.

Seme profitable jobber territory

still open.

Write for Bulletin ‘‘Facts for Fans’’
on Condensers

The DUPLEX ENGINE GOVERNOR CO,,
46 Flatbush Ave. Extension
BROOKLYN, N. Y.

Inc.

% Tested and approved by Rapto BroapcasT +*
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Uv-199
and

stand-

ard base
Over half a million in use—not one
has been broken. Dielectric loss
less than bakelite, fibre or com-
position sockets. Standard on
leading sets. Approved by Radio
News Laboratories. Nickelplated
or baked-on dull black enamel fin-
ish. For base or panel mounting.
Heavy genuine phosphor bronze contact
sprmgs low resistance; high elasticity
(to insure perfect contacts.) Guaranteed
by the largest producers of unbreakable
sockets. At dealer’s or direct—postpaid

WALNART E RIC MFC. CO.

Dept. 309 Chicago

The ‘New Portable

Voceleste

(VOICE FROM THE SKY)

Wherever you go; touring,
yachting, camping, take all the
delights of high class radio with
you. The New Portable
Voceleste is a self-contained,
6-tube set with internal bat-
teries and folding
loop, completely
housed in beautiful
black grained lug-
gage case, 10 by 14
by 18 inches
and weighing
only 30 pounds
with batteries.
A set of great
range, splendid
tone and remarkable selective qualities. Voceleste ro-
tating loop, mounted on bracket, folds instantly and
stows in case. Sweet tone loud speaker is part of set.

Get in touch with the nearest
Voceleste Dealer or write direct
to manufacturers. Sets selling
onsight and some profitable Deal-
er territories are still open.

Manufactured by
The Radio Products Mfg. Co.
Cleveland, O.

Your Spare Time--

What Is It Worth?

Will you sell a few of your extra
hours for more of the better things
of life—the little luxuries everyone
wants?

Your extra hours are worth $1.00
each. You canearn $4.000r $5.001n
3 or 4 hours each week right among
your own friends and neighbors.

The work 1s pleasant and dignified.
Every intelligent American man or
woman can do it regardless of their
present duties; and there is no cost
of any kind.

Pin your name and address to this
advertisement. Send it to-day. We

will do the rest.

DOUBLEDAY, PAGE & COMPANY
Box 10 Garden City, N. Y.

Perfectone Products %

Loud Speaker . $15.00

Phonograph Attachment 8.75

Phones . . . 5.00
PERFECTONE RADIO CORP.

490-D Broome Street New York

PATENTS

Send sketch or model to-day for examination and report. Rzcord of
lnvcnlwn blank on which to disclose your invention and NEW guide
book, ‘‘How lo Obtain a Paleni,” sent free. Promptness assured.
nghest references. WRITE TO-DAY. CLARENCE A. O’'BRIEN,
Registered Patent Lawyer, 199-B Security Savings and Com’] Bank Bldg.,
directly across street from Patent Office, Washington, D. C.

Crescent Lavite Resistances Absolutely Non-Inductive

12,000
48,000
50,009 ( 0hms

100,000

Dealers write for discounts.

Used in all circuits.
5 LIBERTY ST., JAMAICA, W. Y.

Special resistance to order.
CRESCENT RADIO SUPPLY CO.

% Tested and approved by Ranio Broancast ¥
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BOYS, HERE'S A WINNER

The Roberts TWO TUBE Knockout Circuit

Flivver Actually New

Untried Theory Developed by an Expert
Trick Circuit Tested and Proved
Rehashed Hookup Endorsed by Radio Broadcas\
Tube Army Needed Simple and Inexpensive

Combining — Neutrodyne -- Regeneration — Reflex

COAST TO COAST ON THE LOUD SPEAKER

KGO Actually heard at Princeton University with an indoor antenna ! !'!
{See May Issue Radio Broadcast)

Complete equipment of five genuine

ROBERTS SPIDERWEB COILS

(TRADE MARK REG.)

made according to Mr. Roberts’ specifications—mounted, $8 00

ready for installation—with Radio Broadcast’s “How to
make it” instructions and list of parts.
Manufactured exclusively by Eugene T. Turney Lab. Inc.

b
TRISTAN SALES CORP. ., 2%4 2. 571 Hudson St., New York

DEALERS: The Jobbers are rapidly being supplied—get ready for one of the year’s best sellers.

8% HOURS

ON THE AIR

With Two Tubes

T-2
Transformers

T-1 and T-2 Coil Transformers for the
Harkness “Knock-Out” sets were described
in the November and April issues of Radio
Broadcast and are completely outlined in
the “Knock-Out” Booklet, published by
Radio Broadcast.

They are wound on Formic Tuhing and
mounted on Duplex Compact Precision
Condensers.

The complete T-1 and T-2 mounted on

A committee in Philadelphia hears 49 stations, from
Cuba to Los Angeles, actually sign off.

condenscrs,
$8-00 . ag ’ dealers
Two Coils separate  and  ready  for UNCLE SAM %”{j‘ﬁfﬁg Coil
mounting. $3.50. DOES THE TRICK

e e . , N N This is a calibration of a set submitted to a committee

Your order ?‘l“ .bc sent (:' 0. D and will he of engineers. Remember, the same stations will be
guaranicedugainst imperfections of manufacture. heard at the same points on the condenser night after
night. Ask your dealer or write us for free diagram of

QUEENS RADIO LABORATORY Unele Sam Cireuit.

Uncle Sam Electric Co.
6 Medina Place Elmhurst, New York Plainfield New Jersey

% Tested and approved by Rapio BroADCAST %
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Add Miles and Smiles
with Branslon Standard
Radio Parts

Branston
Kit
No. R-99

$36.50

In the Summertime—You Need the
Best Receiver You Can Build

Branston
Honeycomb Coils

and Geared Back and Fronl
Panel Mountings. Best for
Selective Tuning.

All sizes; mounted or un-
mounted. Note sturdy, sub-
stantial, permanent construc-
tion and beautiful tinish. Gen-
uine Bakelite used throughout.
Licensed under De Forest Pat-
ents.

Send 2¢ Stamp for New
Honeycomb Coil
Hookups

Compiled by experts and in-
cludes five good Honeycomb
Coit “Hookups'' and complete
catalogue of famous Branston
Radio Apparatus.

BRANSTON

Build a Super Heterodyne Receiver that will bring in
whatever you want in the Summertime, when adverse
atmospheric conditions demand the best instrument you
can get. (And remember, when next winter’s big radio
programs come in, you will have the best possible receiver
to get them). -

Branston Kit No. R-99 contains 1 Oscillator Coupler, complele
with mounting brackets, bank wound inductance and adjust-
able coupling coil with locking device; 3 Intermediate Radio
Frequency Transformers. Very sharply tuned and completely
shielded; 1 Special Transfer Coupler for first or last stage of
Intermediate Frequency; and 1 Specially designed antenna
Coupler so that either loop or antenna can be used. This ap-
paratus has been specially designed for Super Heterodyne,
Ultradyne, and similar circuits. It has been rigorously tested
and proved better than any heretofore obtainable.

“Super Heterodyne Construction”

Our Book (one dollar) explains operation of Super Heterodyne receivers,
gives circuit diagram and full size panel layout. It contains complete
directions for building a Super Heterodyne Receiver that will be extremely
selective, free from interference. and in fact. better than any other radio-
receiving method. 'The amateur with this book, can easily build a superior
receiving instrument.

CHAS. A. BRANSTON, INC.
813 Main Street Buffalo, N. Y.

In Canada—Chas. A. Branston, Ltd., Toronto. Branch Officc, London, England
Manufacturers of Branston Violet Ray High Frequency Generators

Reg. U. S. Patent Office

% Tested and approved by Rapio BroapcasT ¥
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Every Question | e e b e o
ANSWERED
for only $1

At last you have under one cover
a Complete Radio Handbook

JUST OUT
514 PAGES

Compiled by
HARRY F. DART,
E.E.

ISR

Formerly with the
Western Electric
Co., and U. 8.
A‘rnll(y d.l“s".i.“t;r Will improve any receiving set, making difficult tuning easy
ol adio. ech-
nically edited by Money Back Guarantee
F. H. Doane. Trice 3-inch size........ &2.50 Price 4-inch si

Reguolar fitting 5/16 shaft, 1/4 and 3/16.....ccc0enrnvne i@ €ach extra

Extra Advantage of the ACH

Can be attached or removed from any instrument,

........ 85.00

40,000 ALREADY SOLD :’> Rough tuning same as any dial.
3. Movement so fine that the eye cannot detccy blxttjle ear can,
O more need you turn from book to £ Automatically locks fnstrunsent so no jar can disturb it.
. 5. Dial yrounded reducing the Lody capacity to a minimum.
bOOk, hOp]ng to find what you want. 6. Special dial 2 graduations where ordinarily one.
It is all here, in 514 pages crammed full MAIL ORDERS SENT PREPAID IN U. 8. A,
of every possible radio detail. Written A.C.HAYDEN RADIO & RESEARCH CO.

in plain language, by engineers for lay- BROCKTON, MASS., U. S: A.

men. Clears up the mysteries, tells you

what you want to know. A complete in-
dex puts everything within your reach .
in a few seconds.

IT EXPLAINS: Electrical terms and TUBE

circuits, antennas, batteries, genera-
tors and motors, electron (vacuum) SUPER_
tubes, every receiving hook-up, radio

and audie frequency amplification,

broadcast and commercial transmit- HETERODYNE
ters and receivers, super-regeneration,

codes, license rules. Many other fea- Genuine UTRADYNE Parts

tures.
Under one cover. Yes, it is all in

one volume of 514 pages of clear type
with hundreds of diagrams and illustra-

tions. Takes the place of eleven or more Including 30 inch
specialized texts, each costing from two COMPLETE MAHOGANY CABINET
to ten times the dollar you pay for this with Drilled and Engraved Panel $
j o 4 : {Less Tubes and Batteries)
single book. Belongs in every radio- Jmmediate Deli
equipped home, on every amateur’s table. mmediate Delivery
Literature on Request

Send $1 to-day and get this 514-page I.C.S.
Radio Handbook—the biggest value in radio
torday, Money back if not satisfied,

Any Type Set Built to Order

5
INTERNATIONAL CORRESPONDENCE SCHOOLS I

Box 8296-B, Scrapton, Penna. ;

I enclose One Dollar. Dllease send me—post-pald—the 514- 1
|

|

|

]

1

1

1

I
1
|
1
i pege 1. C. 8. Radio Handbogk. It is understood that if I
| am not entirely satisfled I may return this book within five
1
1
I
|
1

BROADCAST SERVICE CO.

1 Union Square New York City

days and you will refund my money.

% Tested and approved by Rapio Broancast ¥
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RHAMSTINIE *

At Last!

Perfect
Reproduction
with the

RHAMSTINE*
NEEDLEPHONE

(Phonograph Loud Speaker)

Two generations of manufacturers have perfected the phonograph until to-day it stands as
the most perfect reproducer of music in the world. No radio loud speaker in clarity,
mellowness, cello-like beauty of tone has ever approached the perfection of the mica repro-
ducer, tone arm, and wooden tone chamber of the phonograph.

With Any Phonograph—No External Batteries

The Needlephone brings these advantages to the radio. It is not a loud speaker—it has no
diaphragm—it cannot produce metallic sounds. It does transform the electrical energy of
your radio into mechanical vibrations which through your phonograph needle are trans-
mitted to the phonograph reproducer. It makes your phonograph the world’s finest loud
speaker.

The Needlephone requires no batteries. Simply connect it to your set as you would a head
set or a loud speaker and place the phonograph needle on the reed in the center of the

Needlephone, It operates any make of phonograph (except Edisons not provided with
Victor attachment).

Prove It—Test [t—At Our Risk

The Rhamstine* Needlephone is different—it is new—it is revolutionary. It gives you
more perfect reproduction than any loud speaker. We want you to prove this to your own

satisfaction, so we'll send it on a positive, money-back guarantee, you to be the judge.
Send the coupon to-day.

[ —— e e e o —— -

Price Complete / J. THOS. RHAMSTINE*

with 6-ft. cord /, 506 E. Woodbridge Street, Detroit, Michigan
¢ / Send me the Needlephone. Tl pay the postman $10 upon its arrival.

7 Icis distinerly understond I may return it if I desire, within 5 days and

p 7 teceive a refund in full,
AN /
/ NI i e e
4 /
/

USE THE COUPON [

*Radio and Electrical Products

% Tested and approved by Rapro Broabpcast v
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_——,

TR e

Alfiegy

(X ('i_g”‘ 1)
5

-, MICHIGAN s 72

N\ orand Two-Stage
A Amplifier. Brings
&_ Just .the set to take on iy faroff stations
“%=Y vacation-camping or tour- on any loud speak-
ine trip. Space i 1. er. Not excelled

g{y P p . 41n back by sets at twice
é{.for hatteries, C€Very~  the price. Model
¢ thing self contained. M 12,

Tl £75 55
\ /,,.{ z:me hl't ‘:llt-
_%ﬂm\\ you this sum

yé///

\\‘}\\\\ mer.

Pat.
1,113,140-letter
pending 807,388.

%icgnsed un(b\ }\X

Write for
Illustrated folder

DISTANCE - VOLUME - SELECTIVITY 3~

NN ] - o \
* /7//"’ N XA

Watch for our special announcement in July issue = // / // m‘\\ \ k\\
MICHIGAN RADIO CORPORATION 35 Ottawa St., GRAND RAPIDS, MICHIGAN l f f‘ \\ \\ \ ?\ k\

W

= Quality Not Sacrificed GO "S U

E‘ Here ia real battery '

. quality, guaranteed to_you, at
= prices that will astound the en-
foay tire battery-buying public. Order

= direct from factory. Put the Dealer’s
—;1 much more than half, and so that you can be
= convinced of true quality and performance, we
=
~

&ive2 Written Two-Year Guarantee

TR

Profit in your own pocket. You actually save ‘

ldeal for obtaining long
distance reception, Good
volume, and clearness.
Tested and approved by
high authorities.
Mail Orders Filled
with Money Back
Guarantee.

Hereisyourprotection! Noneed totakeachance. '
Ourbatteryis right—and the priceis thelowest
evermade. Convince yourself. Read the prices!
Special 2-Volit Radio Storage Battery, $3.75

Special 4-Volt Radio Storage Battery, 6.00

6-Volt, 60 Amp. Radio Storage Battery, 7.00

6-Volt, 80 Amp. Radio Storage Battery, 8.00
6-Voit, 100 Amp. Radio Storage Battery, 9.50
6-Voit, 120 Amp. Radio Storage Battery,11.50
6-Volt, 140 Amp. Radio Storage Battery,13.00

=
=
=
*\
=
== ) Stor:
\ We ask for no deposit. Simply send name
=
—
=
X
N
=
S~
=
R
X

and address and style wanted. Battery will
be shipped the day we receive your order
Express C. Q. D., subject to your
examination on arrival. Our
guarantee accompanies
each battery, Weallow 5%
discount for cash in full
with order. You cannot
lose! Act quick. Send your
order today—NOW,

TUBE CO-
23 East 26th Street
New York City
New York

\\\\\\\\i\\\\\\\\\\\\ \\\l Lty

Arrow Battery Co.
1421 South Wabash Ave.
Dept. 10 Chicago, Il

Dealers and Agents trade solicited

% Tested and approved by Rapio Broapcast







RADIO BROADCAST ADVERTISER

The famous Ultradyne Engineers
recommend

ACCURATUNE

80-1
MICROMETER CONTROLS

On Ultradyne and Super-Heterodyne
receivers, in which close tuning ap-
paratus is employed, engineers rec-
ommend micrometer controls in
preference to ordinary dials. R. E.
Lacault, A M.ILR.E., designer of the
famous Ultradyne, recommends only
the Accuratune Micrometer Tuning
Control for use with this set.

The Accuratune is not a mere dial,
but an actual micrometer tuning con-
trol, very responsive to the slightest
touch of the micrometer knob and
ten times more cfficient than any
other tuning device. Stations that
have never been heard hefore, are
brought in clearly when tuned with
the Accuratune.

Designed for either coarse or precise
tuning and to fit all standard con-
denser shafts. Guaranteed. Price
$3.50. At your dealers, otherwise
send purchase price and you will be
supplied postpaid.

THE MYDAR RADIO COMPANY

9-D Campbell Street Newark, N. J.

Radio, Ltd., Montreal, Canada
Canadian Representatives

Famous Guaranteed Quality and Service—
Backed by Years of Successful Manufacture ang
Thousands of Satisfied Users.

Prices That Save and Satisfy
Auto Batteries Radio Batteries

6 Volt 60 Amps. $_8.50
6-Volt 11 Plate, $12.25 6-voli 80 Amps. 10.00
6-Volt 13 Plate, 14.25 6-Volt 100 Amps. 12,50

6-Volt 120 Amps. 14.5
12-Volt 7 Piate, 17.00  glygi 120 Amps. 16.00

Special 2-Volt Storage Battery for W.D.11 and 12 tubes.
‘Will run 200 hours on one charge. Rechargeable. $5.00.
Special 4-Volt Storage Battery for U.V.199 tubes. Same
features as 2 Volt. $8.00.

Shipment express C.0.D. subject to examination. 5%
Discount for cash in full with order.

2-Yr. Guarantee Bond in Writing
With Each World Storage Battery
proves satisfactory World performance. Mail this ad
with your name and address and we will ship battery day
order is received; and give you a 45-Volt “B’’ Battery and
Hydrometer Free with each battery
purchased. Write today.

World Battery Company
Dept. 24,1219 S. Wabash Ave.
CHICAGO, ILL.

|

alkite

PATENTS

APPLIED FOR fBai[eiy C/’Q?ger
Noiseless and Indestructible

A new battery charger for Radio “A” (6 volt) batteries.
Entirely noiscless. Has no moving parts, requires no at-
tention or adjustment, and cannot get out of order, No
bulbs to break. Simple and unfailing in action. Can be
used while the radio set is in operation. A positive econom-
jcal charger for home use. Can also be used 10 charge “B”
and automobile batteries. If your dealer can’t supply you,
sent direct on receipt of price. MNoney back guarantee.

Price $19.50 (#23¥est

of Rockies

Dept. C5 Fansteel Products Co., Inc.
North Chicago, Illinois

v Tested and approved by Ranio Broancast %
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Timmons Tyjkers *

Eventually all Loud Speakers
Will be in Cabinets

This is a development that is bound to come just as phonograph
horns were put into cabinets. There is no sacrifice of tone because
of being in a cabinet. As a matter of fact, tones from Timmons
Talkers being “reflected” are pure, true and absolutely without
distortion. Because of this Timmons Talkers make an especial
appeal to musicians.

This “reflecting” of tones is accomplished by
using two horns—one facing the other—and
is similar in principle to the strings and
sounding board of your piano.

We'll be glad to send you a cut-away view showing all
the details of Timmons Talkers, including “Reflected
Tone.” OQur folder, “Volume Without Noise,” will be
sent at the same time.

J. S. TIMMONS, 339 E. Tulpehocken St.
GERMANTOWN PHILA., PA.

GIVE YOUR SET|| FROST-RADIO

A CH ANCE I A Better Socket

At a Lower Price
T HIS FROST-RADIO Shock-

Absorber Socket has genuine
BAKELITE base for panel
or table mounting, sponge
rubber cushion. Nickel g
plated metal parts. See it
at your dealer’s.

HERBERT H. FROST, Inc
154 West Lake Stree:t i
PYREX BROADCAST RECEPTION INSULATOR Chicago : Illinois

(R Your Yeighibor

e —— o

FROST-RADIO

No.
618—
$1.00
List.

The unsuspected cause of your trouble may | me

be poor insulation of the antenna.
Pyrex Insulators eliminate leakage and keep
the radio currents where they belong.

PRICE 45¢ EACH
AT THE BETTER DEALERS

CORNING GLASS WORKS

INDUSTRIAL DIVISION
CORNING

A loud speaker of the better
class—combining clear, natural
tones with pleasing volume.
Priced at $35.00 and worth it.

Guaranteed to give complete satis-
faction or money back. The Callo-
phone is tested, and sealed. We will
keep it in repair and adjustment as
long as this seal remains intact.

Ask your dealer, or send direct to
THE
CALLOPHONE COMPANY

i of NEW YORK, Inc.
216 Mercer St. New York

NEW YORK | g -

———
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FEDERAL ANNOUNCES

its latest achievement in the field of radio—

The “No. 102 Special” Federal Re-
ceiving Set will be demonstrated to
radio enthusiasts beginning May first.

If you do not know the name
of the Federal Dealer in your
locality, write immediately {o—

FEDERAL TELEPHONE AND TELEGRAPH CO. *

BUFFALO, N. Y.
New York Jé\

Philadelphia /

" o Ja
Ne/i (] ~ ’
Chicago g & :
Prramaceh ' Hederal
San Francisco s g’ .
Bridgeburg . Sumdars RADIO Produits

Longti‘: ,ag:gland Standard RAD] O Products

WE REPAIR
RADIO TUBES

Boston

Look for this sign

“KILLS REFLEX TROUBLES”

T P SU G- E
LA OV 500
& REPLACEABII 99 ... 00

SOLID GOLD UV-201-A....... 3.00
p— o wHisHER Voo o 300
5 ADJUSTABLEE Moorhead. .. ....3.00

Gv. Plain Detector2.75
6v. PlainAmplifier3.00

MAIL ORDERS SOLICITED AND
PROMPTLY ATTENDED TO
Dealers and Agents Write for Special Discount

H. & H. RADIO COMPANY

g §
SPECIALLY ADAPTED ™ h .
FOR REFLEX WORK P. 0. Boyzz.p _ mton Hill StanonNEWARK, N. J.

“Lincoln” Detector
Creating tremendous sensation. Enclosed, fixed,
adjustable. New. Brings in distant stations loud MU /A'\ The %
and clear. You need it. Price only $2.00. ADb- L § g ¥ Ultimate
in
Radio

solutely guaranteed for one year.
\J E RS Reception

Jobbers, Dealers: Wire or Write. Mention this ad
LEARN THE CODE AT HOME with the OMNIGRAPH

Lincoln Mfg. Co.,Los Angeles, Calif. R E C
“Just Listen — The Omni- THEOMNIGRATPH sntomatic Transmitter will teach you both the Wircless and Motse Codes—right in your own

gfaj)h will do the t:aching” home—quickly, easily and inexpeasively., Connected with Buzzer, Buzzer and Phone or to Sounder, it will send you un-
limited tmessages at any speed, from & to 50 words a minute.

THE OMNIGRAPH is not an experiment. For more than 15 years, it has been sold all over the world with a money
back guarantee. The OMNIGRA PH is used by several Depts. of the U. S, Govt.—in fact, the Dept. of Commerce uses the
OMNIGRAPH to test il applicants applying for a Radio license. The OMNTGRAPT has been successtully adopted
by the leading Universities, Colleges and Radio Schools.

Send for FREE Catalogue describing three models, DO IT TO-DAY.

THE OMNIGRAPH MFG. CO., 16K Hudson St., New York City

If yor oien @ Radio Phone set und don’t know the code—you are missing most of the fun

REMOVABLE

EASILY r
MOUNTED B

% Tested and approved by Rapio Broapcast %
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An Expert Says:
Resistance Coupled Amplification!

G.Y. Allen, of the Westinghouse Electric and Manufacturing
Company, writes in the May RADIO BROADCAST:

“True, great improvements have been made, but the fact remains that fundamen-
tally the transformer cannot ever give distortionless amplification. For those who de-
mand quality the resistance coupled amplifier is unquestionably the most desirable.”

“Cost” is no longer a draw-back. The Daven Radio Company has developed
the following parts which make it possible to build a three stage resistance coupled
audio amplifier at less than the cost of an ordinary two step amplifier.

The Resisto-Coupler

holds the coupling resist-
ance, gridleak, and isolat-
ing condenser. It has four
connections, Plate, B plus,
Grid, and Filament, simi-
lar to the ordinary trans-
former, which makes the
substitution simple,
should the experimenter
desire to reconstruct his
present amplifier, rather
than build a new one.

The Resisto-Coupler,
without resistors or con-

denser . . $1.50.

If you have difficulty in obtaining any of these parts, let us know.

Daven Precision

Resistors
OHMS
5,000 . $1.00 each
12,000 to
50,000 . g5 7
100,000 ohms to
10 megohms 5007

We recommend coup-
ling resistances of 100,000
ohms, with leaks of I, .5,
and .25 megohms respect-
tvely in the 1st, 2nd, and
3rd tubes.

Daven Condenser
Mounting
Standard mica condensers
may be clipped in and
out of the mounting, per-
mitting the experimenta-
tion so important in reflex

and other circuits. We
recommend this mount-
ing for the input bypass,
and stablhzmg (1f used)
condensers in resistance
coupled amplifiers.

No. 52 Condenser mount-
ing without condenser

. .40
We shall

be glad to help you if you will forward to us your dealer’s name and address.

DAVEN RADIO CO.

RESISTOR SPECIALISTS

13 Campbell Street

*

Newark, New Jersey

% Tested and approved by Rapio Broapcast %
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This set, when erected has a range of over 1,000
lﬂlie.s. The cabinet is elegantly finished in a beauti-
ful, lustrous mahogany. You can sell it at a hand-
some profit if you care to, after you have completed
my course. Remember, you do not pay a single
penny for it.

Membership Is Valuable!

Upon completion of my course, you receive a
membership in the Radio Association of America.
This designates that you are a thoroughly trained
Radio man. It gives you prestige and a standing
in your community not otherwise possible.

Thousands of Big Pay Opportunities

My course enables you to construct, install, operate, repair
and sell Radio equmment As my rep-
resentative, you can, using either your
full time or spare time, take orders from
your friends and neighbors.  You can
easily rarn from $35.00 to $125.00 a week
msta]lmg Radio sets in your locality. It
is being done every day by my students.
enjoy them would 4 Yyha others have done, you can do.
he putsing it very 0 hi d th
mildly — indeed, T n this very day there is someone in
crave them. vour neighhorhood who is buying a
And, about the | Radio Set from somcone clse and is
job at the Operadio 1 having Radio work done by others. On
Corporation: yes, L this very day there are hig pay Radio

PROOF

Dear Mr. Mohaupt:
Your lessons are

vory casily digesti-

ble. Tosey that 1

got it, thanks to
;’?m, lt1 am learning positions that are going begging. This
to he an fuspector will be repeated tomorrow and for

at present, but 1711

long lime to come. Time is precious.
nnt stop there.

Begin at once to get the training that
will fit you to cash in on this great
chance. At least investigate. Majl the
conpon to get the interesting bulletin
“Radio Facts.”

A. G. Mohaupt, Radio Engineer
Radio Association of America
4513 Ravenswood Ave., Dept. B6, Chicago, Ill.

Please send e
additional lessons
as soon ag possibie.

Gro, A, Grarssie.

The
amazing
expansion of
Radio has opened
thousands of wonder-
ful new opportunities.
Big salaries, easy and fas-
cinating work, short hours and
an excellent future are offered to
ambitious men who enter the Radio
field now.

Radio Experts Earn
$3,000 to $10,000 a Year

New Radio Stations are being erected every day.
Thousands of corporations are putting in private
stations. Every large vessel requires its Radio
Staff. From everywhere comes the urgent call for
Radio Trained Men. There is almost no limit
to the pay. Will you step forward and grasp this
brilliant money-making chance or are you going to
let days drift by and let others take in the cash?

“Learn by Doing’’ Method

My course is not “high-brow.” Tt is written in plain every-
day language that can be understood by any man. You need
have no previous training or experience. I give you a receiving
set so that I can take you through the various steps of Radio

work in a practical way. You will be delightfully astonished
in having made clear to you the wonderful forces of Radio that
appear s0 mysterious to the untrained person.
I have re'mdv for yon a copy of
“Radio Facts” which tells you of
the latest opportumtles that exist
in the great field of Radio. I want
you to note my ‘“Money Back” guarantee that protects you
absolutely, I also want to tell you ahout the big free 1,000
mile Radio Tube Set that I give away free with my course.
I urge you to act at once. Fill in your name and address on
the coupon and mail it to me immediately.

Do manmmsny MAIL COUPON 1 v s o

A. G. Mohaupt, Radio Engr., Radio Assn. of America,
4513 Ravenswood Ave., Dept B4, Chicago, Til,

Please scnd me details of your Home Study Course—also
your Free “Radio Facts™ and information on how I can get
a FREE 1,000 mile Radio Set.

;‘ P-l- S SRR N M

NAME .o
CITY .o STATE. .......ovee
P rppe—p— -
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PERFECT FILAMENT CONTROL
For all tubes. Provides a stepr
less, noiseless range of control
that simplifies tuning and oscil-
lator control. Holds the record
for long range tuning.

B

THE PERFECT GRID LEAK
Provides a stepless range of
grid leak control {rom ! to
10 megohms. Furnished with
or without grid condenser rated
at 0.00025 m-i.

Br

THE PERFECT RESISTOR
Made in three ranges:— 10,0600
to 100,000 chms; 25,000 to
250,000 ohms: 50,000 to
500,000 ohms. [deal for use as

. fixed or adjustable resistors.

B

THE PERFECT POTENTIOMETER
Made in 200-0hm and 400-chm
ratings for all circuits. Gives a
smooth, stepless range of poten-
tial control, so essential for
super-heterodyne circuits.

Bradlexswitch

PERFECT BATTERY SWITCH

A compact, enclosed battery
switch which requires only one
hole in panel to mount it.
Nickel-plated and well buile.
Should be installed in every
set to protect tubes against ac-
cidental burning. Saves time,
tubes, and baneries.

Courtesy of
Radio Digest

h\ Y ]

For the Super-heterodyne

HIS remarkable radio receiver, when properly constructed,

is a marvelous hook-up for selective tuning and long range.

It is gaining in popularity, everywhere, and is destined,
no doubt, to become one of the leading types of receivers
among discriminating radio enthusiasts.

The surest way to build a successful super-heterodyne receiver
is to use only the finest parts. Among the important items are
the adjustable grid leaks, potentiometers, special resistors, fila-
ment rheostats, and battery switches, In fact, there are no parts
more important than the grid leaks and condensers. '

For these parts, standardize on Allen-Bradley radio products
listed on this page. They represent the experience of rheostat de-
signers with more than twenty years of training in this impor-
tant field. Attempts have been made, from time to time, to
imitate Allen-Bradley radio products, but without avail. They
stand supreme in their feld, and with a record of successful
petformance that places them in the front rank of high-grade
radio products. :

Mail this Coupon for Radio Bulletins
If you will drop this coupon in the mail, with your
name and address, we will send you a complete set

of folders describing Allen-Bradley radio products Ve
in detail. Be sure to get this information before you Ve
lay out your super-heterodyne receiver, Ve

/ Allen-

=7 Bradiey Co.
Electric_Controlling Apparatus / 278 Greenfiald Av.
Mliwaukee, Wise.

2 / Please send me, by return

GreeZ\‘gel d Milwaukee, o miil, a complete set of your

Ave. Wis., / radio folders on Allen-Bradley

== / radio products. RUSH.

Manufacturers of graphite disc / Name c.cvierornonrtireesoessenss

rheostats far over 20 years

arcr

¥ Tested and approved by Rapio Broapcast %
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More Power for Summer

WheN you take radio away with you—take
Eveready Radio “A" and “"B™ Batteries, the
batteries whose great power lasts longer. Re-
member, summer's the time when radio signals
are weaker.

Batteries do get used up in time. The ones
you've been using, though partly exhausted,
may be satisfactory for the strong winter signals,
but are probably inadequate for the weaker
summer signals.

For a “B™ Battery use the familiar standard
22 }4-volt Eveready "B" Battery No. 766. It has
variable taps for “'soft” detector tubes. Put
two, threeor four in series to provide sufficient
power for amplifying tubes.

To light the filaments of your dry cell vacuum
tubes for the longest time, use Eveready Dry
Cell Radio "“A™ Battery No. 7111. The Ever-
eady * A" will astonish you by its long-sustained
vigor. Itisadvisable touse two Ev eready A"

THINGS

YOU SHOULDN'T

Rl

Nuo. 7111
Eveready
“A" Dry Cell
The best
bateery for use
with dry cell

. No. 766
“B" Battery, 2214 volts

Radio

connected in multiple for each WD-11 or WD-12
tube—this gives the “economical eighth” ampere
drain per cell which insures maximum economy
and longer life. For sets employing one to three
UV-199 tubes use three Eveready Dry Cell Radio
A" Batteries No. 7111 connected in series.

The greatest electro-chemical laboratory
known created these famous dry cell batteries
on which radio largely depends. The experience
of thirty years in battery making stands back of
them.

Buy Eveready Radic ““A,” *B" and “C” Bat-
teries—lively, peppy, longlived producers of
power.

For your light-weight sets to take camping or
on hikes, Eveready has suitable small batteries.

Manufaceured and guaranteed by
NaTioxal Carsox Corzpany, Inc.,New York, San Francisce
Headquarters for Radio Buttery Information
Canadian National Carbon Co., Limited, Toronto, Ontario

Informative and money saving booklets on radio batreries sent free

on request.

Comypany.

If you have any questions regarding radio batteries,
write to G. C. Furness. Manager, Radio Division, National Carbon
Inc..

226 Thomgson Avenue, Long Island City, N. Y.

M 1SS

rVEREADY

Radio Batteries
* ~they last longer

Y Tested and approved by Ranio Broancast 4



HAT is the question every radio

* dealer hears today. “Is it a genuine

Radiotron?’ Be sure to look for
“RADIOTRON" and the RCA mark on

This symbol of

T otettion the vacuum tube—to be certain of clear
reception and long service. There is a

RADIOTRONS Radi £ ¢ £ .
Radiotron WD-11 55,00 adiotron for every type of receiver.

Radiotron -12 $5.0 .
Radipiron UY-195 5300 Asl:l for the one you v’vant by its name.
Radiotron UV-200 $5.00 :
e UV-201-4 $3.00  And be sure you get it!
S o e e hein haresionics and Radio Corporation of America
circuit diagrams. Sales Offices:

N M 233 Broadway, New York
RADIO CORPORATION OF AMERICA | 15, 1, Sallc St., Chicago, Ill. 433 California St.. San Franciern

Dept. 36. (Address office nearest you.)
Please send me your free Radio Booklet.

Name
Street Address
Ciey R.F.D.

State

% Tested and approved by Rapio Broancast v
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