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A MONUMENT TO
SCIENTIFIC RESEARCH

UNNINGHAM VACUUM TUBES, built by one of
the world’s largest manufacturers with unlimited resources,
are the product of years of research and development work

by that great scientific organization, the Research Laboratory of
the General Electric Company.

The development of the special filament used in the two new
Cunningham Tubes, type C-301-A and C-299, is truly a monu-
ment to the scientific skill of that organization and the ability of
its engineers.

The outstanding feature of this filament is its property of high V4 Ampere Filament
electron emission at a low temperature. This results in a Vacuum Current.
Tube having a greatly increased output, with only a fraction of Mutual Conductance
the filament power consumed by previous types. 700 Micromhos.

O « Cunmngham tubes are cov-
Patent NOtlce' ered by patents dated 11-7-
05, 1-15-07, 2-18-08, and others issued and pending.

Cunningham Radio Tubes Licensed for amateur, experimental and entertainment
C-301A—6 Volts 14 am use in radio communication. Any other use will be
Amplifier. .. 4 - p.-se.ﬁﬂ an infringement.

C-299—3 Volts .06 amp.

Dry Battery Det. &
Ay e 4 2o erab s o 6.50
C-300--6 Volts Gas Con- ™ ¢
tent Detector.. ........ 5.00 v W\
C-11—1.1 Volts .25 amp, ?
Dry Battery Det. and N
Amp. Special Base. .. ... 6.50
C-12—S8imilar c11

to
with standard base. ... .. 6.50 Home Offices

154 West Lake Street 182 Second Street 30 Church Street
Chicago, 1llinois San Francisco, Calif. New York City, N. Y,
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Concerning

The unique position of esteem and confidence
occupied by Burgess Radio Batteries is a natural
development of the conservative policy which
has characterized the manufacture, advertising
and sale of Burgess products.

It will be of interest to the thinking battery buyer

to know that a Burgess product is neither adver-

tised nor sold until its merit has been proven,

not only by our own rigid tests,but also those of

the foremost radio engineers, manufacturers
and experimenters in the
country.

Through friendly criticism
v and suggestions, together
withextensive research and
engineering by the C.F.Bur-
gess Laboratories, the efh-

A

DR RS ciency of Burgess Batteries
s?s‘z‘v‘i'% s has increased to a degree
' which we believe is not

(BURGESS v BRI E] o §
Ay

equalled elsewhere.

“ASK ANY RADIO ENGINEER"

BURGESS BATTERY COMPANY

EnciNeers - DRY BATTERIES - MANUFACTURERS
FLASHLIGHT - RADIO - IGNITION - TELEPHONE
GENERAL SALES OFFICE: HARAIS TRUST BLDG.. CHICAGO
LABORATORIES AND WORKS: MADISON. WICCONSIN
BRANCHES
e NEW YORK 80STON KANSAS CITY MINNEAPOLIS
"s’"NG'pu PITTSAURGH ST.LOUIS WEW ORLEAKS

IN CANADA
PLANTS: NIAGARA FALLS AND WINNIPEG
BRANCHES: TORONYOQ - MONTREAL ’ ST, JOMMN

When writing to advertisers please mention THE WIRELESS AGE
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Q/_{ USTINC. LESCARBOURA (Foot- g
- = = - 21 ing the Broadcasting Bill) hardly g
requires an introduction. As editor of g
Scientific American for some years past, g
= ~ = - 22 he has won a reputation for clear thinking 5
and a directness of style in writing; he =
B = - - 24 brings to his readers in this issue a refresh- g
ingly simple exposition of the broadcast E
situation as it looms before the people of
5 - = - 26 the United States today.
— - R _ 28 D A a s ad
@OCTOR ALFREDN. GOLDSMITH g
- = 30 (Picking upBroadcast Music) is known £
throughout this country and abroad for g
= - e - 32 his research in the realm of radio during =
the past ten years. As an eminent au. g
thority on the technical aspects of all radio =|
L e = - 34 matters, Dr.Goldsmith's story, in popular B
language, should hold a keen interest for £
_ . - - 35 novice and technician alike. g
=S el D =
[SS HORTENSE LEE (Cooki z
o - & "=l B9 Q7){}::3;;5 via Radio) presents rcadg:g
with a treat in her article on radio from
- 3 - 41 the women's point of view. Miss Lee's
reactions are sure to be checked by all
L _ i 3 readers among the fair sex with their own
Y ideas and experiences. We leave it to the
ladies to say whether or not she has struck
- s - - 44 a responsive chord.
= = = - 40 PAAAAISISR,
= i L - 54 IERRE BOUCHERON (Opportu-
lzxitieshin Radio 'Il'odai) comgs tohhis
J task with a personal background rich in
By Dr. E. Bade’ interesting experiences. ngisqualiﬁedto
- - o - 58 advise those who are thinking of making
Radio their business or profession, because
- L 1 - 61 of hisown rapid rise from an experimenter
of modest operations to Managerof Adver-
tising and 8§blicity inthe world’s largest
< . - - 62 radio company.
- - - %
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MAGNAVOX
Products

VERY condition in the

art of radio reproduc-
tion is mostsuccessfullymet
by Magnavox apparatus.

Reproducers

R2 with 18 inch horn
$60.00

R3 with 14 inch horn
$35.00

M1 with 14 inch horn; for
dry battery sets . $35.00

Combination Sets

A1-R consists of Magnavox
Reproducer with 14 inch
horn and 1-stage Am-

plifier . . . .$59.00
A2-R same with 2-stage
Amplifier . . . $85.00

Power Amplifiers
A1-One-stage . .$27.50
AC-2-C-Two-stage 55.00
AC-3-C-Three-stage 75.00

Radio users will be sent
new 32-page Magnavox Ra-
dio Catalogue on request.

denawox brings you the
“Voice of All Christmastide

HE Art of Radio Reproduction is enjoyed by every Magnavox owner.

Despite the ever-increasing quality and variety of Broadcast Programs,
many a receiving set gathers dust unlamented because of insufficient
sensitivity or an unsatisfactory “loudspeaker.”

Every Magnavox owner is a master of the art Magnavox Products can be had of good dealers
of radio reproduction—the results obtained everywhere.
by the use of Magnavox Reproducers and

Power Amplifiers cannot be equalled with ap- THE MAGNAVOX COMPANY

paratus constructed in the ordinary way. Qakland, Calif.

The special attention of dry battery receiving New York Office—370 Seventh Avenue
set owners is called to the new Magnavox Re- Perkins Electric Limited — Canadian Distributors
producer M1, illustrated above. Toronto, Montreal, Winnipeg

There is a Magnavox for every receiving set

MAGNAVOX PRODUCTS

When writing to advertisers please mention THE WIRELESS AGE
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The Outstanding Value
in New Kennedy Radio Sets

The new Kennedy Radio Model V is everywhere acknowledged as the one
outstanding value in the radio field today.

The receiving unit in Model V is a distinct advance in radio engineering.
It is a special development of extensive research in the Kennedy Laboratories
and was produced in response to an insistent, popular demand for more
simplified apparatus. After initial settings are made, all tuning is controlled
by a single dial. Yet, with this extreme simplicity of operation the selec-
tivity of the earlier Kennedy models has been retained. The new unit
responds to all broadcast wave-lengths and operateson any ordinary antenna.

The cabinet is of solid mahogany and follows a pleasing design that adapts
itself to home surroundings. Equipment includes all tubes, dry batteries,
Kennedy phones and plug—batteries are fully enclosed. Price, complete,

$125.00.

More elaborate Kennedy furniture models range from $285.00 to $825.00,
completely equipped, including built-in loud speaker.

See the new Kennedy furniture models at your

dealer or write us jor fully (lustraled particulars.

THE COLIN B. KENNEDY COMPANY

SAINT LOUIS SAN FRANCISCO

—— 5125,

Wi, 744 cauiveed

| B!

\ l-‘ 7

All Kennedy receiving sels
are regencralive. Licensed §i
under Armstrong U. S.
Patent No. 1,113,149.

I
-l

i
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“Tungar—for your Christmas cheer
makes a perfect radio year”—
and keeps the auto battery fit

wo VOER \Ul—)AT

Few Christmas gifts are so universally useful throughout

the year as Tungar—the simple little instrument that Tungar Battery Charger. Operates i
harges your radio or your auto storage battery from the eniiapngling fgmsent
€ e e y g y (Prices east of the Rockies)

electric hght circuit. 2 Ampere Outfits Complete—$18.00
5 Ampere Complete—$28.00

Owners of the finest high power radio sets are depending Special attachment for ahagging12 or

upon the storage battery for clearest near and far reception, 24 cell " B” Storage Battery—§3.00

o S, ial attach t fe h ing 2
and depending upon Tungar to keep the battery fully it A Storage B‘;’,tgrjfé’}?,s Ve
charged at “concert pitch”. Both attachments fit either Tungar

You attach Tungar wherever there is a lamp or a conven-
ience outlet. Turnit on and leave it, any hour,day or night.

Operation cost low. No moving parts to get out of order.

For years motor car owners have used Tungar for
charging their automobile batteries.

See it at any good electrical shop, or write for literature.
Address Section WA-12.

Merchandise Department

General Electric Company

Bridgeport, Connecticut

Charge em at Home, with

ungar

BATTERY _CHARGER
35A-105 v

A GENERAL ELECTRTIZC PRODUCT

When writing to advertisers please mention THE WIRELESS AGE
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The size you want—

the insulation you need

YOU don’t need to wait while your panel
1s cut to order when you get ready to
build your radio set. Just go to your dealer
and ask for a Celoron Radio Panel. He will
give you, without a moment’s delay, the
exact size you want. And—what is more
important—you get the proper insulation
for successful results in radio receiving.

Celoron is recognized by radio experts as
the best material for insulation purposes.
Its ‘high dielectric strength makes it the
ideal panel material.

Used by leading manufacturers

Many of the leading manufacturers of radio
equipment use Celoron in making their
standard parts. It is approved by the U. S.
Navy Department Bureau of Engineering
and the U. S. Signal Corps.

Celoron Radio Panels come ready-cut in
eight standard sizes, selected to meet the
needs of the set-builder. Each panel is neatly
wrapped in glassine paper to protect the
handsome surface.

Celoron panels are readily worked with
ordinary tools at home. They are easy to
machine, saw, drill, and tap.

Ask a radio dealer for one of the following
standard sizes:

1—6x 7x14% 5—7x18x3/16
2—7x 9x 1 6—7 x21 x3/16
3—7x12x 14 7—7 x24x3/16

4—7x14x3/16 8—-7x26x3/16
9—12x18x 3/16

We also furnish Celoron in full-sized
sheets, and in tubes, and can cut panels in
special sizes when desired. If your dealer
hasn’t yet stocked Celoron panels, ask him
to order for you, or write direct to us, indi-
cating by number the size you want.

Send for free booklet

“Tuning in on a New World” is the title of a booklet
we have prepared especially for the radio fan. It con-
tains .a list of the leading broadcasting-stations in the
United States and Canada, an explanation of symbols
used in radio diagrams, and several popular radio
hook-ups. This booklet will be sent without charge,
on request.

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

Diamond State Fibre Company

BRIDGEPORT

(near Philadelphia)

PENNSYLVANIA

BRANCH FACTORIES AND WAREHOUSES

BOSTON

CHICAGO

SAN FRANCISCO

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

CELORON

STANDARD RADIO PANEL

When writing to advertisers please mention THE WIRELESS AGE
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Will your battery stay
for th concert?

HERE is nothing more ex-

asperating than a battery
that ‘“signs off” just when you
are enjoying a splendid radio
concert.

A good A battery should
supply uniform filament current
during a long period of discharge.
Frequent recharging and replace-
ments take all the fun out of
radio receiving.

When you hook up your set to an Exide A
Battery you’ll appreciate what ungrudging bat-
tery service means. You'll be impressed time and
again with the value of its ample capacity-rating
and the smooth, unvarying flow of current that
it delivers to your tubes.

Features you will appreciate

From its heavy, well-made plates to its con-
venient terminal binding posts, every detail of
the Exide’s construction is designed to help you
get better reception. Vent plugs that may be
" inserted of removed by
asingletwistof thewrist
make it an easy matter
to add water or test the
battery. A deep sedi-
ment space in the bot-
tom of each cell elimi-
nates danger of inter-
nal short circuits or re-
duced life. Wood sepa-
rators of the same fine quality that are found
in the Exide automobile batteries insulate the
plates from one another and also contribute to
the battery’s long life. A stout detachable handle
across the top of the battery makes it extremely
easy to carry.

Two- and four-volt
A batteries

Two low-voltage A batteries

The Exide line has been extended
to include two low-voltage A
batteries, consisting of one and
two cells. They are designed
specifically for WD-11 and UV-
199 vacuum tubes, and are right
in line with recent developments
in radio receiving.

The two-volt Exide A Battery
will heat the filament of a quarter-ampere tube
for approximately 96 hours. The four-volt Exide A
Battery will heat the filament of a 60 milliampere
tube for 200 hours.

Exide B Battery
Current from the new
Exide B Battery is full-
powered and noiseless.
It is free from fluctua-
tions that cause hissing
and crackling sounds in
your phones. When you tune in distant stations
you know that your satisfaction will not be
marred by imitation static that sounds as
though a heavy electrical storm were in progress.

You don’t have to put up with a battery that
discharges quickly. Go to any radio dealer or
Exide Service Station and ask for Exide A and
B Batteries. If your dealer cannot supply you
with free booklets describing the complete Exide
line of radio batteries, write to us.

Exide

RADIO BATTERIES

Exide B Battery

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

Oldest and largest manufacturers in the world of storage batteries for every purpose

Service Stations Everywhere

Branches in Seventeen Cities.

When writing to advertisers please mention THE WIRELESS AGE
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The World’s Standard Loud Speaker

You Never Tire
of the Amplion

THE most striking thing about the
Amplion is that its reproduction is
never tiring. Its perfect rendition, absence
of harshness gives you a thrill that is
pleasing and refreshing.

A
o=

os==

AR X

No matter if it’s voice or instrument,
the charm is there. The message has lost
nothing in its flight through space. It
holds you and enthrals you just as if you
you were listening to the original.

|

SES
=

'B.§nl

o
7

Amplion
Beauty

R A S0 0. 0
|

The Amplion is made in several sizes
to suit all occasions and pocket books
from $18.00 for the Junior model to $66.00
for the Concert type.

il

Ask your dealers to let you hear the
Amplion. You owe it to yourself to hear
the world’s standard loud speaker before
you buy.

B i S

Folder of styles and prices on request.
R 5 e Phonograph Unit

Patentees: AR-35—$24.00
Alfred Graham & Company

Signal Electric Mfg. Co.

Sole U. S. Distributors Menominee, Mich. Amplion

Dragon
BURNDEPT OF CANADA, Ltd.
’ o AR-19
Canadian Distributors
172 KING STREET, W., $40.00
TORONTO

Amplion
Junior

Amplion Junior De Luxe L g AN AR-39

Amplion Portable $18.00 2
AR-61—$50.00 @

e

SO e e e i),
SO = e e e e i D et S a Y,

—_—
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= / The Supremacy of the AMPLION is the Supremacy of Actual Performance \\;‘
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SUCCESSFUL AMPLIFICATION

Successful audio frequency amplification is not alone a ques-
tion of tubes and transformers, but rather one of a careful
choice of all parts entering into the amplifying circuit.

The transformer is of first importance. Little need be said
nowadays of the necessity of freedom from distortion as this has
been so well emphasized that purchasers today will accept only
transformers of proven quality. Let us call your attention again
to the fact that the General Radio Co. was the first company to
supply commercially closed core audio frequency amplifying trans-
formers. The quality of these transformers has been synonymous
with successful amplification.

Type 231A Amplifying Transformer, $5.00

Socket springs must make a clean gripping contact with
the vacuum tube prongs. Many disturbing noises may be in-
troduced by a poorly designed socket. The type 156 socket has
positive contact springs, a base of real bakelite, and a polished
nickel tube. It cannot help giving satisfaction.

Type 156 Socket . . . . . $1.00

The resistance wire of the Type 301 rheostat is firmly wound on a spe-
cially treated fibre strip. The contact arm runs smooth and makes a clean,
positive contact. The base is of real bakelite. ~This rheostat is strictly a
quality product.

Type 301, 30 Ohm Rheostat . . . . $1.25

In this unit there are combined the three successful instruments list-
ed above. The result is an amplifier unit representing the best in quality,
yet at a price within the reach of all. :

Type 300D, Amplifier Unit for
UV201A Tubes, $8.25

Type 300C, Amplifier Unit for
UV199 Tubes, $7.75

Send for FREE RADIO BULLETIN 916 W

GENERAL RADIO COMPANY

Massachusetts Avenue and Windsor Street

CAMBRIDGE 39 MASSACHUSETTS

When writing to advertisers please mention THE WIRELESS AGE
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A PHONE PLUS A FIBERTONE MAKES A BEAUTIFUL MUSICAL INSTRUMENT

$

12” Fibertone
14" Fibertone $12.50

This low price places a
guaranteed quality instru-
ment within the means of
every radio owner.

Congratulating the trade

\ D‘_SITI'_“B‘;TI“_’.'ZS The Fiber Products Company wish to extend con-
partial list o 1bertone . . »
. distributors: gratulations to radio jobbers, dealers and loud
Muttiple Electric Products Co. I
%ﬁ?ﬁ'ﬁaﬁﬁ%’if Egé?&‘;;é‘y%o, speaker manufacturers upon their hearty support
Stanley & Patterson Ty, and co-operation which has so directly manifested
Continental Radio & Elec. Co. : . B
Northwestern Elec. Equip. Co. itself in increased volume of sales.
 Washington Eles, Supply Co.
Wesco - Supply” Com : i i
€. "€ Wiie Electrig Company The falthf}ﬂ efforts of those ‘who combined to
National Light & Elertre Co. produce, distribute and sell Fibertone horns are
Hartzell Sales Company, with o . ’ 0
offices _at responsible to-day for Fibertone’s popularity
gluntmgtour,‘I V&g{ Va. . . o
{;ﬂ‘rﬁ{;"u:‘;‘,‘,"a'};f’a: among radio fans who appreciate performance in
tts PRBa: :
Atlanta, Georgia, a radio horn.

HORN

36 Orange St., Bloomfield, N. J.

s S —_—
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“EVERYTONE”

(GUARANTEED)

RADIO
HEADSET

2200
OHMS

$ 3.5
3000 Ohms, $3.75

An ordinary headset at this low pricer

is not unusual—but the PACENT
“EVERYTONE” is an unusualhead-
set at a price that is low enough to en-
able you to own several pairs.

The greatest Radio Headset value
ever offered the radio public. Backed
by a written one-year Pacent guaran-
tee.

The Pacent “EVERYTONE” Head-
set—endorsed by leading radio ex-
perts—is of superior lightweight con-
struction, and embodies many new
and distinctive features that insure
clear and distinct reception without
distortion, increase the comfort to the
wearer, and guarantee complete sat-
isfaction.

Pacent Electric Co., Inc.
22 Park Place . . New York, N. Y.

Sales Offices: Chicago, Philadelphia, San
Francisco, St. Louis, Minneapolis, Wash-
ington, Jacksonville.

Pacent

THE WIRELESS AGE

2. Concentrated pull.

.3.«Increased .sensi-

Look for these
Advanced Features

1. Tripole ‘tonstruc- 7. Increased comfort.
tion.
8. Safety spark gap.

9. Genuine tinsel
B cord.
trivity.

4. Uniform recep- 10. Enclosed binding

tion posts.

5. Every tone with- 11. Tungsten steel
out distortion. magnets.

6. Weight less than 12. One year’s guar-
10 ounces. antce.

RADIO ESSENTIALS | a0

11

When writing to advertisers please mention THE WIRELESS AGE
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(@»
PRODUCTS

Moulded from
BAKELITE “SHAWLAC"
FOR UNITED STATES GOVERNMENT

—————

Thomas A. Edison, Inc. Western Union National Electrical Supply
General Electric Co. Postal Telegraph Tabulating Machine
Western Electric Union Switch & Signal De Forest Radio Tel. & Tel. Co.

International Time Recording Co.
American Transformer
Benjamin Electric Russell-Stoll

Lanston Monotype
U. S. Cloth Cutting Thomas & Betts
Hanovia Chemical '
Ward Motor Vehicle
Callaphone Klosner
Wireless Improvement
Post Electric Adams-Morgan
Eby U. S. Tool
Wallace & Tiernan

Henry Hyman F. A. D.fAndrea
Sleeper

American Radio & Research
Eiseman Magneto Pacent
Thresher Cardwell
O. T. Knode Ludwig & Ludwig

Bacarach

Who Are Nationally Known Manufacturers of

ELECTRICAL — MECHANICAL — OPTICAL —

CHEMICAL — DENTAL — HARDWARE — MUSI-

CAL — AUTOMOBILE — STATIONERS — ART

— TOY — LABORATORIES — UTILITY SUP-
PLIES AND EQUIPMENT

We Manufacture from Customers’ Moulds and
Specifications Exclusively.

We do not wholesale or retail

SHAW INSULATOR
COMPANY

: : O Founded 1892
HENRY M. SHAW, President
FRANK H. SHAW,

Vice-Pres. and General Mgr.

Works and Office:
150 Coit Street

IRVINGTON-NEWARK
N.J U. S. A.

|
|
|
5
|
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All Brandes products are
sold under a money-back
guarantee.

the Table-Ialker/

New! New in the quality of its
performance. New in the beauty
of its appearance. New in the
moderation of its price.

Another Brandes achievement—
worthy to stand beside the now
famous Matched Tone Headset.
Brandes engineers have worked
more than two years to make its
tone strong, mellow, true.

Attractive—because an expert
decorator suggested its simple
lines and neutral brown finish.

The perfect gift for every radio
" fan. The easiest way to trans-
form a one-man set into a joy for
all the family!

C. BRANDES, Inc.
NEW YORK

r]Zsze ~ Inlker

TRADE MARK REG. U.S. PAT. OFF.

® C. Brandes, Inc.

When writing to advertisers please mention THE WIRELESS AGE
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write at them. Look for him in the January
number. He has some interesting projects
under way.

tering self-important coachman might,

DECEMBER comes to announce, as a blus-
that another Milestone is just ahead.

f

:

R R R R R DI,

We all have a troubling conscience about it, for
we know that the First of the Year should
punctuate a definite progress. So in December
one makes a mental inventory and survey and
lays plans for something still bigger and better,
so that, when the New Year finally turns up,
the Old Rascal will not find us unprepared and
racking our brains for some New Resolutions,
but will find us ready to shout: “Good morning,
01d Fellow, glad to see you! Want to see what
we're doing that’s newer and finer than we did
for your predecessor? Here you are!”

WIRELESS AGE has been making prepara-
tions to pass the Milestone with a fresh offering
to Progress and making the snow fly. And we
think that our readers will care to spend just a
minute in our shop and get a line on what we
are doing and planning.

Come in and meet Mr. John R. Meagher, who
brings to our editorial de-
partment the valuable tech-
nical talent acquired by a
long, practical experiment-
ation with Radio. Mr.
Meagher will preside over
the INFORMATION
DESK to which readers are
encouraged to submit their
questions. Every one will
be carefully answered and
the most generally inter-
esting and instructive an-
swers will be published.

And here’s another thing!
We plan to have for you
every month a carefully
prepared description of a
WIRELESS AGE SET.
This will be specially de-
signed and actually made
right here in our office. It
will be fully described in
our pages so that any ama-
teur can confidently go
ahead and build one for
himself. And if you want
to see how it works, just
drop into our office at 326
Broadway, whenever con-
venient, and we’ll show it
to you.

Also we have added to
our staff Mr. W. A. Hurd,
who is going to work with
our readers and not merely

service journals.

technic Institute.

THE EDITOR

Major

Again, in the January issue, watch for Clark-
son of Radio Data Sheet fame and an engineer
of broad experience. We have secured from
him the promise to contribute each month a
double page “Test Table” in which he will tell
you just how to examine and test all parts of
your apparatus.

PEEPS INTO BROADCASTING STA-
TIONS makes a very tentative start with this
issue, but what we have in mind is to give you
B. C. L’s a place where you can get an intimate
bit of gossip about your favorite stations.
Every month a different selection of stations
will be included. Of course, we shall continue
to present the progress of Radio Broadcasting
by means of feature articles by competent
writers, and by story and picture keep you well
informed of what interesting stunts are being
pulled off in the Broadcasting World.

The Sea-Going Opera-
tor’'s Page will give you
an opportunity to chase
around the Seven Seas
with some interesting ship
operators, and World Wide
Wireless will continue to
keep you abreast of Radio
developments in foreign
fields as well as nearer
home.

We would like to tell
you more about what we
are planning ahead—some
authoritative technical
stuff, some bully stories,
articles on Radio as a ca-
reer, a page specially for
our feminine readers, some
serious discussions of the
problems of Radio devel-
opment, material for the
amateurs who are working
on transmitting sets and
radio traffic—circuits and
circuits, and more circuits
—but we won’t detain you
longer. Turn the page and
enjoy this Christmas num-

Major Jerome W. Howe, who leaves the regular
army to come to The WIRELESS AGE, has for
the past few years been in Washington on the
staff of one of the chiefs of combat branches of
the army, and engaged in publishing one of the
Howe is a graduate of
the Engineering Department of Worcester Poly-

ber.
With our best Xmas
Greetings

The WIRELESS AGE.
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GLEAR-for the Crowd!

USIC for the crowd as clear as one ma
e on the headphones! Sit back and listen.
l —shut your eyes—it’s real! Every word cle

musical note true—every mstmment wit

With the ordinary loudspeaker, there is someta.ng
l lost—-and somethmg added The lost tones are rhe-

f nchness, color, and personahty. The added so
~ are the independent vibrations of the horn ifse
! metalhc—hard—and grating.

To erase these faults was the problem. N
i another Ioudspeaker with the limitations
old one—but to create a new one withou
limitations. And we have it, in the RAD.
LOUDSPEAKER. {

First—we have grea .
To get the deep tones of the organigﬁw ] zf'f:'t:.r,

of the piano—the highest notes of the v/ olm—al¥§
with full color and richness.

Then—adjustable volume

Volume enough for a large room, yet with

to soften the tone when a near station comes | i

loucL On the RADIOLA LOUDSPEAKER you .
| control the volume with a turn of the thumb. .

And the horn

I This was a problem for acoustical ex

The mere shape of a horn can make
I ruin it. Each curve of the RADI
LOUDSPEAKER horn has been de
for pure tone reproduction. And it i
of a composition with no audible vi
of its own—amplifying withoug;‘.ﬁ

‘Radio Corporation of America

i Sales Offices: Def:t. 2064
! 233 Broadway, New York 10 So. La Salle St., Chicago, i, 433 California St., San Fraacisco, Cal,

Radiola

REG, U. 5. PRT, OFF,

This symbol ) This sviuhol

o[ quality of qlrhltty

is' your pro. is =otiv pee-
tection 4 tectipn

hm writing to advertisers please mention THE WIRELESS AGE
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"1 HAT mysterious 'thing”’ that makes hardened
criminals wideeyed with fear —the Detective
Dictograph., - R R

That motionless box that gives life itself to monster
business organizations — the Dictograph System of
Interior Telephones. . . 1 e B

That tiny black disc that brings tears of joy to the
once hopelessly deaf—the Dictograph Acousticon.

That faithful mauth that gives ready voice to dip-
lomats or jazz-kings—the Dictogrand Loud Speaker.

e S, TSR . T i Y s S N R R S T I TR T TR T

THE ARISTO CRAT Ealla i et oo st

@l‘n;.u:.a'i;.\'\.'n ,-ry;,.t Lt

All do now pay homage to this most modern of Dicto-
graph achievements—the Aristacrat Dictograph Head-
set!

Truly. here is a superb gift that will be an absolute
necessity to the professional cperator —a supreme
luxury to the amateur experimenter—and an eloquent
tribute to the discriminating purchaser!

Three thousand ohms. Priced at eight dollars.

If your dealer has not yet stocked, write to us direct

DICTOGRAPH

220 W. 42d ST.

PRODUCTS CORPORATION

NEW YORK CITY

When writing to advertisers please mention THE WIRELESS AGE
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Americas Foremost Radiophone Review”
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Bt Tt Falthne W od

By Col. Samuel Reber

Representing the Radio Corporation of America in Japan

Overlooking Haranomachi where the transmitting station of the Japanese Department of Communications is located

ENERAL SHERMAN said
G “War is hell,” and he knew.

Earthquakes and their resulting
fires are worse, and I know as I have
been through both. What happened in
Tokyo and Yokohama on the first and
second of last September is unthink-
able and incomprehensible to one who
did not go through those soul-trying
days, for the imagination of a Dante
and the pencil of a Doré can hardly
portray the horrors of that Japanese in-
ferno. Yokohama was entirely wiped
out; Tokyo a mass of flames; two mil-
lion homeless wanderers seeking a
place of safety in the streets and parks;
families separated ; children lost by the
thousand, all hungry and thirsty; more
than a hundred thousand dead and
missing ;all bridges, railroads, telegraph
and telephone circuits gone; all radio

g

stations destroyed or without power as
the hydro-electric transmission lines
began to fail. The smoking ruins of
that great city stood completely iso-
lated in its misery with no communica-
tion to the outside world. Constant
earth shocks accentuated the terrors of
the tired populace which had justed
passed through a night of horrors.
Greater misery and woe were impos-
sible.

Radio was first the herald of disas-
ter and then the messenger of hope.
It told the world of the horrors,
brought the glad tidings of help with
the speed of light, and echoed the sym-
pathy of all mankind.

Having ttied, the night before, to
reach the embassy and having been cut
off by the fire, I went there early Sun-
day morning where I found the Ameri-

17

can ambassador, Mr. Cyrus E. Woods,
calmly surveying its smoking ruins
from which he and his family had with
great difficulty escaped with their lives,
and planning to meet the grave prob-
lem of immediate relief for the suffer-
ers. America may well be proud of her
representative, as he embodies all the
qualities that characterize the best type
of our nation. His name will be ever
linked with that of Perry in all future
histories of Japan. His first thought
was to get the news to Washington and
ask for food for the hungry, as he
clearly foresaw the conditions of the
coming days. He asked me if I thought
I could get a message through to the
Secretary of State and I told him that
I would, as I was confident that the
radio station at Funabashi must be
working, and, as it is less than 20 miles
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from the city, I felt confident that the
Navy Department would find some
way to get the message there. He then
dictated to me the following message:
Tokyo, September 2nd.
Secstate,

Washington.

All Americans (in Tokyo) believed
safe stop all embassy buildings totally
destroyed but no one in embassy injured
stop food situation very acute stop send

rations at once from Philippines.
Woods

(Note. Filed by S. R. at the Navy
Department at 10 a. m., Sept. 2nd, sent
by messenger to Funabashi and trans-
mitted by radio to Iwaki which received
1t 3:30 p. m., Sept. 4th, and sent it to
Honolulu. It was received at San
Francisco which was listening in for
anything from Japan at 10:58 p. m,
Sept. 3rd. which corresponds to 4:20
p. m. Sept. 4th, Tokyo time.)

In company with Mr. John K. Cald-
well, the Japanese Secretary of the
Embassy, who, though he had lost his
all in the fire and had been without
sleep the entire night, had reported
early that morning to the Ambassador,
I went straight to the Navy Depart-
ment, which was crowded by the refu-
gees as the authorities had thrown
open the building as an asylum to the
homeless, and finally fortunately found
Commander Y. Ko, of the Imperial
Japanese Navy, Secretary to the
Minister of Marine, to whom I ex-
plained my mission through Mr. Cald-
well, as I unfortunately can speak but
a very few Japanese words. Comman-
der Ko took us to a spot in the grounds
of the Department where under a large
tree with a plank supported on two
barrels underneath it, were several
naval officers who were receiving the
official messages from the several
branches of the Japanese government
for transmission by messenger to the
Navy radio station at Kunabashi.
While Mr. Caldwell was copying my
message in legible script, Commander
Ko conversed with me in very good
English, somewhat to my discomfi-
ture, as I had possibly put the case

more plainly than the chosen words of -

THE WIRELESS AGE

K. Yonemura

The Radio Hero of the Japanese Dis-
aster tells how he gave the world its
first news from stricken Yokohama.

This thrilling story, the first to come
direct from the lips of operator Yone-
mura, has been obtained exclusively
for the readers of THE WIRELESS
AGE.

This successful bridging of the awful
chasm which earthquake and conflagra-
tion opened up between the Island
Empire and the rest of the world, from
which help must be summoned, will go
down in history as one of the most
important feats of radio and one of the
milestones of wireless communication.

But even here the wonderful mechan-
ism which human ingenuity has con-
trived would have been tragically use-
less but for the heroic human devotion
of operators.

This is the story of how radio opera-
tors stuck to their job in the midst of

devastation and terror.
I

diplomacy might suggest. Twice
again, that day, the ambassador en-
trusted me with the dispatch of other
messages which were sent through the
same channel.

The receiving and control station at Tomioka

DECEMBER, 1923

Tokyo, September 2nd.
Secstate,

Washington.

Communications have just been opened
with Yokohama stop the situation there
1s very serious and it is thought some
Americans have lost their lives stop the
casualties in Tokyo are estimated at ten
thousand stop I believe all Americans
here are safe stop the food situation
will soon be acute send supply from
Philippines at once as requested in my
message of this morning stop the fire-
proof vault of the embassy was not
fireproof and all embassy records were
destroyed.

Woods
(Note. Filed at Navy Department at
9:30 p. m. Sept- 2nd by S. R, sent by
messenger to Funabashi, transmitted to
Iwaki by radio and received by Iwaki
at 11:55 a. m. Sept. 5th, forwarded to
San Francisco by radio and received
there at 6:59 p. m. Sept. 4th which cor-
responds to 12:21 p. m., Tokyo time.)

Tokyo, September 2nd.
Commanding General,

Philippine Division, Manila.

The food situation here is acute stop
please send supply by fast boats stop it
is estimated that ten thousand lives have
already been lost in Tokyo and the situ-
ation in Yokohama is probably worse.

Woods,
Ambassador

(Note. Filed by S. R. at 10:40 p. m.
at the Navy Department, sent by mes-
senger to Funabashi, transmitted by ra-
dio to Iwaki, Sept. 6th, 7:34 p. m. re-
layed by the U. S. Naval radio at Pearl
Harbor to Cavite.

The following will be helpful in un-
derstanding the story of the Superin-
tendent of the Iwaki radio station, Mr.
K. Yonemura, who 1s the oldest radio
operator in length of service in Japan.
The Iwaki radio station is the high
power station of the Department of
Communications and forms the west-
ern end of the transpacific circuit of
The Radio Corporation of America,
the receiving and control station being
at Tomioka, some one hundred and
fifty-two miles north of Tokyo and the
transmitting station at Haranomachi
some twenty miles further north. This
station is the Japanese outlet for the
larger part of the Pacific transoceanic
traffic exchanged between the U. S.
and Japan, working with the high pow-
er stations of the Radio Corporation of
America at Honolulu and San Fran-
cisco. Funabashi, the high power sta-
tion of the Imperial Japanese Navy, is
located at the head of Tokyo Bay,
some twenty miles from the city, while
Choshi, Shiomiasaki, and Shimotsui
are coastal stations of the Department
of Communications (the Teishinsho)
for ship to shore service. Choshi is
on the coast nearly due east of Tokyo
near Cape Inubo, Shiomiasaki near
Cape Ushio in Wakayama Prefecture

(Continued on page 48)
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Costumes and Action in the Studio
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Clchhes perhaps don’t
maxe the man, but

L ) whzn Jud Landon pa-
e 7, vadks ke frkingrgear
Th= famous Grand Guignol troupe from Paris, now play- ¢ 3 2 f ane old cloihes he can
tag 7 New York, briadcasting a thriiler in the Srench T e tels a fish-story from
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A “Farmer’s Night” staged tn the studio of WGY. Where several artists are rendering their combired effort before

the microphone, the realistic effect produced by appropriate costuming and gesture reacts upon the artists themselves.

Entering into the spirit of their act in this thorough fashion, they produce a more appealing entertainment:.. The
listener is almost able to see the costumes and acting through his receiver
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Popular People and Events by Radio
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Edith Bennett,m;oncert
star, sings in Navy Day ! 7/
program at Electrical ’ 7 ///%
6no o 4 s ;,_ﬁ'y,////;/,
Ezposition to radio ac- fowis . z ;//,/7 %;//
1 "HN y w
companiment from W bt /.,”’f; //j

s oy
fedi

s,
' etecrrarrrapant?’

%

\\\\\\\\\\\\\\\\\\\\\\\\\\Q?\\\\\\\\\\\\\\\\\\\\\ SN

Dorothy and Lillian Gish—say-
ing good-by from WJZ io their :
host of friends before seiling to .., . »
Italy to start a new pictare 4, )
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Football game delivered via Radio. The ,5% T'his “People” is not verg big, but little fellers like him
control tower at Franklin Field in Phila- ’yé/’/ are “Popular™ the world over. He doesn’t have to
delphia, from which the radio announcer . “watch the birdie” any more. Radio sings and talks
describes the gridiron battle, play by play and whistles to divert his gaze and keep him quiet
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M USICAL Comedy Reduced to
Wave-Lengths. A short time
| ago radio fans were treated to a choice
et bit from the popular “IRENE,”
| when the KING SISTERS, Mary
Ty and Jane, broadcasted from WJZ




Opportunities In Radio Today

There’s a Good Position Waiting for the Right
Man. Six Different Ways of Breaking Into the Game

66 WANT to get into radio. How
can I do it?”’ This is the burn-
ing question which has been

asked of me and probably of every

other pioneer radio man during the
past year. School boys in short pants,
voung men just out of college, clerks
and all manner of business men, sales-
men, middle-aged men who are past
forty; old-young men who are past
seventy and who are still in the run-
ning in spite of what Dr. Osler said
ten years ago; girls and women—all
have asked the question of the hour:

“How am I to get into this radio busi-

ness ?”’

Judging from these healthy ques-
tions, one would think that radio is the
open sesame to all ills; that-it is the
happy solution of everyone’s career
problem; that it is all joy and no sor-
row ; that there is plenty, of money to
be made in it. All one:has to do ap-
parently is to get into it:and the sooner
the better and frequently with little
thought as to qualifications.

There are so many jobs to be filled
in as many different branches of this
big industry that it would perhaps be
a good thing if I enumerated each one

e

g Ll IS

By Pierre Boucheron

2 at this time and take up
the factorsconnected with
each afterwards.

As I see it,there are
six main branches. These
are:

‘Commercial Radio Operating
Engineering &Y
Manufacturing

Broadcasting

Merchandising

. Publishing.

" Perhaps the most romantic and
common start of many who are today
leaders in this art is that known as
commercial radio telegraph operating.
As a matter of fact, these leaders, es-
pecially in the commercial and execu-
tive: branches, started out as amateur
radio operators and then branched out
as commercial radio operators. There
are two:broad divisions in commercial
radio ‘dperating. The first is the ma-
rine operator. This individual usually
get his start as an amateur by learning
the Continental code and communicat-
ing with his nearby amateur friends,
first painfully slow in his speed of re-
ception and finally becoming an ex-
pert relay man, handling non-com-
mercial messages clear across the coun-
try. I am referring particularly to
that great body of men associated with
the American Radio Relay League.
Later, the fascination of radio teleg-
raphy, plus the desire to travel and

I
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The Marine Radio Operator—E. N. Pickerill, chief operator of the S.S. ‘‘Leviathan’
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IT'S A GREAT GAME IF YOU |
FOLLOW THROUGH

Ten years ago a group of a few
| thousand men pushed on faithfully in
their chosen work of radio. Some were
ship operators, some were land opera-
tors, some were engineers, some con-
struction men. Today, with few excep-
tions, these men have forged ahead stead-
ily and are now holding key positions
in the industry. Hard work, stick-to-it-
iveness, faith in the future of radio did
it. In short these men followed
through. Today the opportunities of
radio are a thousandfold greater than
they were ten years ago. The rapidly
expanding art of broadcasting is re-
sponsible for this. There are a half
dozen odd ways of breaking into The
Game depending upon your individual
taste and capability.

Mr. Boucheron is well qualified to
write about.this subject and to present
the opportunities open today. He
started as a “ham”’ amateur in 1907 and
never lost faith in the great future of
radio in spite of the early discourage-
ment and unprofitable ventures of the
pioneer days. Today he holds an im-
portant position within the rank and
file of the Radio Corporation of
America. This article is the first of a
series describing the opportunities of
radio. THE WIRELESS AGE plans
to cover this important subject each
month by a special article from the re-
spective pens of several prominent men
in the industry, men who will tell frank-
ly and in uncolored language how any
reader of THE WIRELESS AGE may
enter one of the several branches men-
tioned in this paper.

It will interest some of our readers
to know that this article was delivered
by radio over WJZ on October 23, 1923.
Over 200 letters were received from
| listeners asking for a copy of this talk.

The interest displayed in this subject
prompts the Editors to reprint it here
in full for the benefit of readers of
THE WIRELESS AGE.

THE EDITORS.

see new worlds, becomes uppermost in
the young man’s mind and we see
him taking the examination for a com-
mercial operating license at the local
inspector’s office. A few weeks later
he is upon the high seas on a tramp,
tank steamer or a large sailing vessel.

For a few years he roams the seven
seas, graduating from the tramp steam-
er class to the larger passenger vessels
where he meets all manner of individ-
uals among the passengers and where
he visits strange ports and becomes
familiar with the various races and na-
tionalities of the world. This is per-
haps the greatest and most fascinating
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The Radio Scientist: Alfred N. Goldsmith, B.S., Ph.D, Fellow I.R.E., Director of Research
Laboratory of the Radio Corporation of America

part of his career, for if I may use
my own case as an illustration, I can
say without the slightest hesitation,
that some of the most ideal moments
of my life were spent while a marine
radio operator. Never shall I forget the
thrill of anticipation, the feeling of ac-
complishment, the great hour of suc-
cess when I stepped aboard my first
vessel as a Marconi man.

The S.S. C was a miserable
tramp steamer of the fifth rate. She
was laden to the Queen’s mark with
structural steel and a general cargo
and was bound for the south side
of Cuba. When she got out to sea
she developed a bad list. The crew
was the most nondescript crowd I
ever saw even later after several
years of experience. There were two
Swedes. three beach combers, a college
graduate who had long since lost all
respectability because of drink, an ex-
prize fighter who had seen better days,
a clerk who had rebelled against a life
behind a bookkeeper’s desk in a dingy
warehouse and a stowaway Cuban who
was endeavoring to get back to his
beloved country, the land of tomor-
row—Lotus eaters all of them—fas-
cinated by the spell of the Tropics.
The captain was one of the hardest in-
dividuals I have ever met—"hard
boiled” is the word. He feared neither
God nor devil. The food was almost
impossible, but to me this tramp
steamer was a Leviathan. She was a
seven-day wonder. I looked up at her
aerials with an appraising eye and her
radio shack seemed like a mecca for

my dreams. The first trip on this
steamer I lived in a daze. The sea
was a revelation, tropical Cuba a Para-
dise. I shall never forget that first
trip. It was wonderful.

I spent four years of this dream life
and sailed on ships of various destina-
tions and nationalities. Incidentally,
I spent many hours in reading and in
self-improvement, a point, by the way,
which 1s often overlooked by the young
ship operator. I saw new and strange
parts and visited many foreign lands.
It was not always ideal, however.
There were storms; terrible, never to
be forgotten storms; storms where
even the captain had given up all hope
of ever reaching land again. There
were fires when the cargo had to be
thrown overboard, jettisoned, it is
called by sailors. There were ship-
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wrecks and many other lesser catas-
trophes; nevertheless it was all very
fascinating and enchanting.

It is simple enough to become a ship
operator today. One goes to a school
for training and after having secured
a license, one waits for a ship assign-
ment. This is possibly the easiest and
most beneficial way of breaking .into
radio.

The other sub-division of commer-
cial radio operating is that connected
with land stations. Ina few years the
ship operator tires of the sea and
wishes to settle down ashore. If he
has become an expert radio operator,
he is able to secure an assignment as
a land station radio operator, working
at one of the numerous coastal sta-
tions, the function of which is to com-
municate with ships at sea. Still an-
other division of commercial radio
operating is that of operator at a high-
power trans-Atlantic radio station,
such as those operated by the Radio
Corporation of America. Employment
of this sort does not necessarily mean
that the operator must exile himself to
some isolated section of the coast.
Most land station telegraph operating
is performed from a traffic center in a
large city which controls the wireless
station near the coast. Land station
operating of this kind is practically the
same as telegraph operating. It is a
step up the ladder, however, because
of increased responsibilities and great-
er opportunities. Later, the operator
may become a minor traffic official or
perform other executive work con-
nected with this branch of radio.

ENGINEERING

When one has a natural bent
towards engineering and provided also
that one has the technical preparation
such as electrical engineering it is com-
paratively simple to become a radio
engineer. Post graduate courses may
be had at various universities. There
are several in this country who have
of recent years recognized radio as a
science and who have made it part of

(Continued on page 53)

Radio Manufacturing: The Factory



Miss Anna Lewis Pierce

46 LEASE send egg recipes as
mentioned in  Wednesday's
broadcast by lady cooking ex-

pert.”

This was one of a heap of letters
Miss Anna Lewis Pierce showed me,
when I asked if women were good ra-
dio listeners. There were letters asking
for egg recipes—answers to one lecture
alone—from women all over New
York State and New Jersey—from
Ohio, Massachusetts, West Virginia,
even Canada. It is these letters that
make the radio audience real.

Anna Lewis Pierce, Director of the
Tribune Institute, runs the only news-
paper kitchen. Now. through radio,
its tests of foods and kitchen appliances
reach all the country, instead of just
the New York area. Her kitchen,
though not a very big one, is a delight.
Kitchen cabinet, electric range, every-
thing for bright, clean efficiency.
There, an expert in home economics, a
domestic science expert, a dietitian,
chemist and electrical engineer all work
together to test foods, recipes and
household appliances. All are people
of wide experience. Miss Pierce her-
self was for ten years in the Federal
Bureau of Chemistry, where the food
law is administered. Her talks are not
only interesting, but authoritative; her
recipes not only cooked, but eaten.

Many a man comes home these days
to find tempting new dishes on the
table, but his radio batteries much
weakened. And many a man listens
eagerly to the food talks, sometimes
dictating a little note next morning, to
please send his wife some of those
recipes. One man wrote:
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Cooking Eggs — via Radio

Miss Anna Lewis Pierce Runs a Newspaper Kitchen
By Hortense Lee

“New York Tribune:

“Dear Sir—Last evening while lis-
tening at the radio, I heard the address
broadcasted by WJZ, of Annie Lewis
Pierce. Subject, “"Eggs for Breakfast,
Lunch and Dinner.” To me this talk
was very instructive, and I was awfully
sorry my wife was absent, as she has
the memory for the family.

i“At the conclusion of vour talk I
understood you to say anyone wishing
the directions of preparing ‘Eggs the
Nineteen Ways,” to address as above.
I would like very much to have the
directions. Thanking you in advance,
I am very truly,

“If any charge please advise.”

But most of the letters are from
women. A young bride who says she
just started housekeeping, writes:

“Iam fortunate enough to get plenty
of strictly fresh eggs, and would like
to try a few of the dishes you mention.”

Another writes:

“I tried the scrambled eggs your
way and they were elegant.”

And so they read on:

“l was ill at that time and listened
in while in bed.”

“1 enjoy your talks over the radio
to the utmost. I know a great deal
more about food than I did before I
heard you.”

“1 like eggs very much, and I would
like to know how to cook eggs in dif-
ferent ways.”

“[ really enjoy your discourses and
make a point to chase up to my son’s
room, where he has his radio installed.
It is a crystal set he made himself, and
in my anxiety to get paper and pencil
for one of your candy talks before
Easter, I shook off the crystal, so lost
out, I am sorry to say.”

(Continued on page 25)

A corner in the busy kitchen where radio recipes are tried out
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Woodrow Wilson Breaks Silence of Years

Thousands of Letters From All

Parts of the Country Proclaim

Enthusiastic Response to His

Startling Declaration of Position

on the Issue Carried With Him
to Long Obscurity

OODROW WILSON'’S address,

“The Significance of Armistice
Day,” was broadcast by WCAP in
Washington, D. C,, and WEAF in
New York on November 10th.

He presented his appeal for Amer-
ica’s participation in world affairs with-
out compromise from his original posi-
tion. Reminding us that Armistice
Day should be a time of exaltation be-
cause of the recollections prompted, he
deplores the fact that we turned our
backs upon our associates and refused
to bear any responsible part in the ad-
ministrarion of peace, or the firm and
permanent establishment of the results
of war—won at so terrible a cost of
life and treasure—only to withdraw
into a sullen and selfish isolation which
is deeply ignoble because manifestly
cowardly and dishonorable.

In conclusion he declared that the
only way in which we can worthily give
proof of our appreciation of the high
significance of Armistice Day is by re-
solving to put self-interest away and

l

Ellen Wilson
McAdoo, on_the
left, Mary Faith
McAdoo on the

the Hotel Hamil-
ton, Washington,
C., listening-in
to their grand-
father’s speech.
Unique in their

position of “audi-
ence’” they care
little about the

whys and where-
fores of League
Covenants or For-
sign Relations. To
them it is grand-
father talking

once more formulate and act upon the
highest ideals and purposes of inter-
national policy.

And his closing words were: “Thus,
and only thus, can we return to the
true traditions of America.”

The complete success of broadcast-
ing Wilson’s speech may be better ap-
preciated from the fact that thousands
of letters were received by WEAF
from listeners-in all over the country
expressing their delight not only with

the address itself but as well with the
clearness of reception, one amateur in
Colorado claiming perfect results on his
loud speaker.

The extent to which prominent
speakers can reach. millions of people
vastly scattered over an immense terri-
tory was demonstrated as being most
practicable by radio.

A few years ago Woodrow Wilson’s
address at best could have been heard
by a comparatively small audience.

Cooking Eggs—via Radio
(Continued from page 24)
o5
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A husband and wife listened in to-
gether in one home, when Miss Pierce
spoke of eighteen-cent veal. “See,” said
friend husband, “you can get cheaper
meat.” His wife wrote indignantly to
Miss Pierce to ask where. Telling
where, and telling how to make that
cheaper meat appetizing and delicious
is a big part of Miss Pierce’s job. She
says that the man wants to eat the ex-
pensive cuts, but to pay for the cheaper
ones. And American women have yet
to learn to make the most of the inex-
pensive meats.

A man will go to a restaurant and
pay a good price for a French “ragout.”
At home, he scorns the common Ameri-
can stew. The meat is the same. The
difference is in simple matters of sea-
soning and preparation. More power
to Miss Pierce and her pleasant radio

voice, if she can turn our stews into
tastier dishes.

“Foods for Health and Pleasure” is
the general title of Miss Pierce’s talks.
Today, foods are our health remedies
—not drugs. And much of the pleas-
ure is in the preparing. Miss Pierce
puts into the job of cooking all the
interest and delight of an artist—and
is trying to spread, through her talks,
a sense of real enjoyment in cooking.
Not only her experience, but her deep
personal interest, gives her a sympa-
thetic contact with the homes she is
addressing. Many of the troubles of
these homes are brought to her, and
she finds much pleasure in helping to
smooth them out.

Miss Pierce spends considerable time
preparing her talks, and delivers them
with much spirit to a very real audi-
ence, though only the little microphone
appears before her. She has lectured
on canned foods, on vegetables, on
meats—each talk filled with practical,
up-to-the-minute, ready-for-use ideas,
with a bit of fun to make thew good to
listen to, and as much of personality
as voice can carry through the air.

It is interesting to know how this
woman lecturer feels about her radio
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audience. First, full of her subject,
with a keen, sympathetic imagination,
she feels the elation of talking to peo-
ple everywhere ; sees them listening in-
terestedly—young, old—men, women
—near, and miles away.

Then sometimes, half way through
a talk, will come a sudden sense of
utter flatness. How perfectly simple
and foolish it seems, talking to a little
instrument! Surely the people have
tuned out or gone to bed, or switched
to some other program. But the proof
of this particular pudding is right in
the dish on the table; many tables
everywhere. And in the hundreds of
letters that come in; some appreciative,
some asking for more information, for
recipes, for diet lists. These letters are
the inspiration of the radio speaker.
Keep them coming, if you want more
lectures.

.




Footing the Broadcasting Bill

It’s All Very Well to Turn the Dials and Pick Qur Choice of Several Dozen Radio
Programs, But How Long Is This Gratis-Free-for-Nothing Thing Going to Last ?

By Austin C. Lescarboura

Managing Editor’ of The Scientific American

supplied us with free gasoline, ir-
respective of what make of car
we were using ; if the phonograph man-
ufacturers supplied us with free
records for any make of phonograph;
if the electric light and power com-
panies supplied us with free current,
because we had wired our homes; if
the manufacturers of heating plants
supplied us with free coal—if any of
these things took place, then we would
have a real parallel for radio broad-
casting.
As it is, radio broadcasting is unique.
There never was anything else like
it; there is nothing like it today. And,
most likely, there will be nothing quite
like it in the future; for, truth to tell,
the present state of affairs is econom-
ically unsound—and unfair.

THE OLp StorYy oF THE EArLY BIrD

The story of how broadcasting came
about is too well known and, as a mat-
ter of history, is too recent to require
reiteration at this time. Suffice it to
point out for the purpose of the follow-
ing discussion that the early broad-
casters were moved by one of three
motives, and, in several instances, by
all three. First, they broadcasted as a
mere matter of radio telephone experi-
mentation ; in truth, that is how radio
broadcasting came into being. Sec-
ondly, they broadcasted in order to put
something in the air which the public
would want and which could only be
taken out by means of a radio receiv-
ing set, thus bringing about a popular
demand for radiq receiving equipment.
Thirdly, they broadcasted because it
afforded a new avenue of publicity at
a time when other avenues were quite
choked up. In the beginning there
were very few broadcasters, to be sure,
and these early birds certainly caught
the figurative worms as a reward for
their labors.

But these ideal conditions did not
obtamn for long. Presently, broadcast-
ing became something more or less
akin to an epidemic. Not only did re-

IF the automobile manufacturers

ceiving sets multiply by leaps and
bounds, but more and more individuals
and organizations suddenly discovered
that they must broadcast some mes-
sage or other to the public. From less
than a dozen broadcasting stations,
the number rose to 847, representing
the high-water mark of the broadcast-
ing fever, supplying good, bad and in-
different programs to well over two
million receiving sets.

The pioneer broadcasters found
themselves submerged by the avalanche
of broadcasters. They no longer en-
joyed that close and intimate contact
with their listeners which marked the
early days of the new ant, because they
now had to share their erstwhile ex-
clusive audience with hundreds of
other broadcasters. The early radio
manufacturers who had found it prof-
itable to broadcast as a means of stimu-
lating radio sales, soon discovered,
very much to their surprise, numerous
newcomers pouring into the radio man-
ufacturing field to take advantage of
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A small tax on each vacuum tube

the business created through broad-
casting.  These newcomers, for the
most part, have failed to-contribute a
single thing towards broadcasting or
any other factor which has brought
about and is maintaining the present
radio industry. And then, as though
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to add insult to injury, they have pro-
ceeded to slash prices and to indulge
in the most questionable business prac-
tices, while expecting the large radio
manufacturers to continue broadcast-
ing for the purpose of sustaining the
radio industry. Queer psychology,
this, and very much like biting the hand
that feeds them. How long would
these parasites last if the leading broad-
casters were to quit in sheer disgust!

ArL For PusLicity

As for the publicity possibilities of
radio, these are as good as ever—bet-
ter, if anything, because of the greater
number of listeners. There is no bet-
ter way of bringing a story to the at-
tention of a large gathering of people
than by radio broadcasting. Even the
mere mention of the company doing the
broadcasting has been considered ample
reward, in numerous instances. It is
thanks to this intangible something
called publicity, therefore, that we are
getting many of our excellent pro-
grams from organizations that are to-

tally disinterested in the manufacture

and sale of radio equipment.

Strangely enough, the little publicity
that these unselfish broadcasters secure
is often begrudged them. Everyso often
some bright individual solemnly rises
to criticize the mention of the broad-
caster’s name, and to call attention to
the alarming fact that said broadcaster
is deriving real publicity from his
broadcasting.  Even newspaper men
occasionally express their anxiety and
displeasure in the matter of publishing
the radio programs, with the custom-
ary mention of the call letters of the
various broadcasters. Time was when
these programs carried the name of the
broadcaster as well as the call letters,
but now the only mention made is that
of the call letters and possibly the lo-
cation of each station. Still, there are
those who feel that the broadcasters
are getting publicity—free advertising
—from the mere publication of their
call letters.
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Now just for the fun of it, let us
look into this question of free adver-
tising. Instead of dealing with gen-
eralities, we will take a concrete case
—the excellent WW] station main-
tained by the Detroit News. The au-
thor was recently informed while visit-
ing this station that it costs between
$75,000 and $80,000 per year. This
cost is due in large measure to the ex-
cellence of the WW] programs. The
WW] orchestra alone, which is one of
the very finest musical treats available
through broadcasting, represents a
considerable item in the total expenses.
The first-class soloists who go to make
the ensemble of this orchestra are paid
handsomely for their frequent per-
formances before the microphones.
Then, too, the operating staff of this
station is rather large.

Of course, WW] has served as noth-
ing else possibly could serve to spread
the name and fame of the Detroit
News. This progressive newspaper
is performing a most commendable
service for the Detroiters primarily,
and for a wide circle of broadcast lis-
teners. Indeed, the Detroit News,
through its WW] station, has become
a real national institution, extending
its activities far beyond its customary
bounds. = Whatever tangible value
broadcasting may have for this enter-
prising newspaper must come through
its efforts in the immediate vicinity of
Detroit, however, while the longer
reach of its radio arm must be consid-
ered as a most unselfish contribution
to radio.

But what are the tangible results?
What has been bought with the ex-
penditure of $75,000 to $80,000?
Merely publicity and the good will of
the listeners. The results are so vague
that they cannot be measured with any
yard-stick. No direct commercial ben-
efits are derived. The same sum of
money could be employed to buy ad-
vertising space in newspapers and mag-
azines throughout the country, if de-
sired. Why, therefore, begrudge such
publicity as WW] may receive?

Tue Hica Cost oF BROADCASTING

And so it goes with other broad-
casters. Aside from the original in-
vestment for the broadcasting equip-
ment which may range from $50,000
to $100,000 for a high-power station,
the weekly cost of a first-class pro-
gram, including the operating ex-
penses, is in the neighborhood of $2,000.
Obviously, the small broadcasting sta-
tions, with infrequent and short pro-
grams, have lower expenses, some of
them operating for as little as $250
per week. Please note that these op-
erating costs are based on obtaining
free talent, for the most part. As yet
but few broadcast entertainers are be-
ing paid for their services, but the evil

day will soon be upon us when many
of them will insist on remuneration.
With the high costs on the one hand
and the not altogether satisfactory re-
wards on the other, it is to be expected

-5 IEFORE you have finished
‘ | your perusal of this thor-
B /(‘ ough-going discussion of
\|| the Broadcasting Problem

)| by Mr. Lescarboura, who
e 4| has grown up with the
radio game since 1907 and brings to
his task a preparation given by years

‘ of careful consideration of scientific
and technical subjects—you will under-

‘ stand the character of material which

THE WIRELESS AGE is endeavor-

ing to present to its readers. Articles

appearing from number to number in

these pages will be found to be authori-
| tative, instructive and satisfying.

A FEW OF THE CHOICE ARTI-
CLES TO APPEARIN JANUARY.

“How Radio Penetrated the Grand
Canyon” is told by Colonel Birdseye,
chief of a party of the United States
Geological Survey. This article pre-
sents all the attraction which adven-
ture and the unusual can contribute,
and is moreover of wide scientific in-
terest because of the successful recep-
tion of radiophone messages far below
the surface of the globe. Think of get-
ting baseball scores 5,000 feet down in
this gigantic crevasse! An overturned
boat occasioned newspaper reports that
this expedition had been lost, but in
spite of great obstacles and difficulty
the party upset many prophecies and
proved that DX was possible in the
depths of the Grand Canyon.

“The Woman Listens In,” by Hor-
tense Lee, who contributed “Cooking
Eggs” in this number, is a presenta-
tion of woman’s reaction to radio. It
will not only be of interest to every
feminine reader but presents an angle
of radio development most important
to everyone in the radio industry.

In the January issue, THE WIRE-
LESS AGE will feature a construction
article on the application of a stand-
ard, reliable circuit to a control system
that has been simplified almost beyond
further reduction. Every radio en-
thusiast will take a keen interest in
this new departure from the beaten
track of experimenting. A dependable
circuit has been rendered so simple of
operation that even a child seeing this
receiver for the first time could select
programs as expertly as the designer.
Watch for THE WIRELESS AGE
Push-Button Receiver.

ORDER YOUR JANUARY WIRE-
LESS AGE NOW

Par i
Christmas is Coming!
What better as an Xmas Gift to a Ra-
dio Fan than a subscription to THE

WIRELESS AGE, the World’s Fore-
most Radiophone Review?

that many broadcasters are losing
heart. Not a few have quit. From a
total of 847 licenses granted by the De-
partment of Commerce for broadcast-
ing, the active number of broadcasters
at this writing is 565, or a decrease of
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over 32 per cent. While on its very
face such a drop might be considered
a serious blow to the art, as a matter
of cold fact it is a blessing in disguise.
Most of the discontinued stations were
of limited power and mediocre pro-
grams, and with their elimination it be-
comes possible for listeners, in their
respective territories, to pick up the
high-grade programs of the better sta-
tions. In fact, there are still far too
many broadcasters in the air. Here is
a case where quantity is a decided dis-
advantage. It makes for unnecessary
interference. Better to have fifty first-
class broadcasting stations, properly
distributed so as to blanket the entire
country, than over five hundred as at
present. Hence there need be no weep-
ing and gnashing of teeth over the pres-
ent mortalities in radio broadcasting,
just so long as the wornth-while broad-
casters stick to their lasts.

And here we are face to face with
the ultimate problem. We must see
to it that the real broadcasters remain
with us. Just because they are sup-

Listening-in like peeping through the knot-

hole at a baseball game
plying us with excellent programs day
in and day out is no proof that all goes
well with them. As a matter of cold
fact, they are having a rough time of
it. Talent is becoming increasingly
rare—on the free basis, of course.
time after time the announcers ask us
to send in letters of appreciation and
comment, in order that the talent may
have something by way of applause.
Yet how many of us take the trouble
of writing just a few lines of apprecia-
tion? It is the only way, at present,
in which we can repay the radio en-
tertainers.

Let us not be lulled into the belief
that broadcasting is firmly established
on the present basis. Let us not be led
to believe that it is due us. Having
paid nothing for this service, we are
not entitled to demand such service.
There are not a few among us who
have felt for some time back that lis-
tening-in under the present arrange-
ment was not unlike peeping through
a knot-hole of the baseball field. There
is a growing feeling among broadcast

(Continued on page 51)



Picking Up Broadcast Music

The Difficulties Encountered in Picking Up and Reproduc-
ing What Happens in Concert Hall or Broadcast Studio

By Alfred N. Goldsmith, B.S., Ph.D.

' HE human ear is a
truly marvelous
instrument. Few
people recognize
all the amazing
feats which the
ear and brain in
combination can
perform, and
therefore how dif-
ficult is the task
of the broadcast device which aims to
hear and pick up for the listening
radio audience exactly what is
happening in a concert hall or
studio.

To begin with, the ear
hears a tremendous range of
differently pitched sounds
from the lowest notes to the
highest. The deep boom of
an organ pipe liés at one end
of the gamut of notes which
the listener prefers to have
reproduced. At the other
end of the long range lie the
overtones of the violin and
piccolo in all their interest-
ing and tart shrillness, and
the high pitched overtones
which alone make the spoken
consonants “s” and “f”
sound natural. Actually the
necessary frequencies range
all the way from the ponder-
ous tone of about 30 vibra-
tions in a second to the
piercing sound of 10,000 or
more vibrations per second.
If the lower frequencies are
not correctly picked up the
piano sounds “tinny,” the bar-
itone voice becomes a tenor,
and the speaking voice, while
understandable, sounds thin and un-
naturgl.  On the other hand, if the
high frequencies are left out or partly
lost, the violin sounds like a flute,
orchestras give a jumbled and incom-
plete impression, and the voice, par-
ticularly of the feminine speaker,
sounds muffled and indistinct.

The ear is also capable of hearing
and appreciating a wide range of loud-
ness in a sound. One can hear and
understand a faint whisper and also
an almost deafening shout. In broad-
casting, so extreme a range of loud-
ness is hardly required, yet it is nec-
essary that the expression of a piece

The artists must be correctl

Fellow I. R. E.

of music be preserved by subduing ap-
propriately the softer parts, and ac-
centuating fully the more forceful
portions. It is not easy to find a suit-
able telephone transmitter and vacuum
tube amplifier that will preserve the
relative loudness of tones accurately.
It becomes necessary to use vacuum
tubes in somewhat extravagant fash-
ion, most of the time working them
far below the output they will give
in other service in order to avoid dis-
tortion when loud notes are produced.
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obbligato a trifle to one side, the piano farther away

Another characteristic of the human
ear, or it may be, of the brain, is the
ability to concentrate on a strain of
melody or a particular part of a
musical composition. This is particu-
larly noticeable in connection with
orchestral compositions. It is well
known that the ear and mind can pick
up and follow the melody played by
the violins of an orchestra although
the remainder of the orchestra is also
contributing its full quota to the total
of sound. To some extent this can be
imitated in broadcasting by properly
placing the transmitter so that the in-
strument carrying the melody is near-
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y disposed before the microphone.
singer, carrying the melody, right before it; the violinist with the

est to the transmitter and thus is
accentuated in the resulting broadcast
music. This, however, is always done
at the risk of exaggerating this instru-
ment unduly, or of suppressing other
mmportant instruments, and thus doing
what is known as “throwing the or-
chestra out of balance.” In fact, a
good musical critic is a necessary ele-
ment in every broadcasting station that
has any pretensions to sending out
really artistic productions.

Having mentioned the problems in
picking up music for broad-
casting, it may be desirable
to give some of the various
solutions for them which
have been found. “The tele-
phone transmitter which is
used must be a very different
device from the ordinary
transmitter used on the usual
telephone system.”  While
the ordinary transmitter suf-
fices for speech under com-

tions, it would not do at all
for broadcasting. In the first
place, it would be far too
noisy. That is, “the average
transmitter produces a cer-
tain amount of hiss and
crackle which would be intol-
erable in high-grade broad-
casting.” When carbon grain
transmitters are used, they
have to employ a special
grade of carbon and to use
very small currents so that
they will produce a minimum
of such objectionable noise.
Otherwise the desired velvety
silence when the artists are
not singing will be missing,
and the audience will be distracted and
annoyed by the hiss of the transmitter.

A second objection to ordinary tele-
phone transmitters is that they exag-
gerate certain frequencies of the voice
or music very markedly because the
vibrating diaphragm or sheet of the
telephone transmitter responds most
vigorously, or “resonates,” to certain
frequencies or pitches. This is not ac-
ceptable in sending out music. Par-
ticularly dangerous would be the effect
of such partiality for certain notes if
the transmitters were used for sending
out an orchestral selection. Some in-
struments would be partly suppressed

The
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and others exaggerated, thus spoiling
the effect. So that it becomes neces-
sary to use a telephone transmitter
which has a diaphragm which responds
as evenly as possibly to notes of all
pitches. One way of doing this is to
use a thin and powerfully stretched
diaphragm of steel or some other
strong material which will respond
equally to all usual tones. Another
way is to use the so-called ‘“glow
microphone,” where the vibrating ele-
ment is a small column of glowing gas
through which a small electric current
is passing. Yet other methods are
available, but most of them not par-
ticularly simple.

The telephone transmitter used for
pick-up in the studio has to be suitably
mounted and wired up to the rest of
the equipment. One of the photo-
graphs accompanying this article is the
pick-up transmitter at station “WRC”
of the Radio Corporation of America,
located at Washington, D. C., and
familiarly known to listeners as “The
Voice of the Capital.” Standing be-
fore it is Assistant Secretary of the
U. S. Navy, Colonel Theodore Roose-
velt and Major General John L. Hines,
Deputy Chief of Staff of the U. S.
Army. The transmitters—for there
are two inside the casing—are enclosed
in a casing which carries a design that
is highly symbolic of broadcasting. It
shows the harp—the emblem of music
from earliest times, and the spark—
which has always remained our
classical symbol for radio. Although
the spark is really not used in radio
telephone stations, yet the harp-and-
spark design is an appropriate symbol
for “music carried by radio.”  This
particular design is due to Mr. Edward
Field Sanford, Jr., one of America’s

Controlling

the quality of tone
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‘ Colonel Theodore Roosevelt, Assistant Secretary of the Navy, and Major-General John
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L. Hines, Deputy Chief of Staff of the Army, before the microphone of WRC,
“The Voice of the Capital”

leading sculptors and also, incidentally
a most ardent broadacast listener.

The amount of power which it is
possible to get from these high-grade
telephone transmitters is nearly always
very small, and it becomes necessary
to amplify it by means of a powerful
amplifier. This amplifier must also
be free from noise-producing tenden-
cies, and must amplify notes of all
pitches equally. Both these require-
ments are very difficult to meet. Either
resistance-coupled amplifiers have to be
used, or else the greatest care has to
be taken in the design of the special
transformers used in a transformer-
coupled amplifier for this work. Or-
dinary amplifiers would not serve at
all, as is sometimes evident when lis-
tening to the “music” emanating from
a badly designed broadcasting station.
A good idea of the elaborate nature of
a suitably designed amplifier is ob-
tained from the photograph accom-
panying this article which shows the
control room amplifier of Broadcast
Central, Stations WJY and W]Z of the
Radio Corporation of America at Aeo-
lian Hall, New York City. This ampli-
fier is really two amplifiers, one at the
top of the case, and the other at the
bottom. Special relays permit either
amplifier to be used at will so that

there is always a spare amplifier avail-
able in case a tube burns out or some
other defect develops in one of the
amplifiers. The contro] room engineer-
ing attendant at these amplifiers is per-
force chained to his post during the
entire performance listening to every
note that goes out through special
“monitoring sets” and maintaining
loudness and quality of the music by
the suitable controls which are pro-
vided. He also has a number of spe-
cial colored signaling lamps before him
on the control room amplifier so that
he knows just what is going on in the
studio and whether the transmitter
which he controls is actually “on the
air”’—that is, transmitting—or rot.

Clearly carelessness and simplicity
have no place in either the design or
the supervision of the pick-up trans-
mitter and control room amplifier of
a satisfactory broadcasting station.
The broadcast listener would do well
when he is especially pleased by the
clarity and excellence of an evening’s
performance to remember something
of what has been done by “brain and
brawn” in reproducing in his home the
intricate and yet delightful ‘melodies
and sounds which make up the broad-
cast program.



Radio Making Sport Interest Nation Wide

We Can Participate in the Event When it Transpires. No Need to Wait for Cold News

HOSE who know the technical,

economical and commercial limi-

tations of radio have always ob-
jected to the manner in which unsea-
soned radio editors are inclined to
speculate. Some of our more daring
and imaginative newspaper scribes
have had it doing everything from cur-
ing cancer to felling airplanes. It is a
jack-of-all-trades, capable of turning
the world topsy-turvy.

Radio is a tremendous thing and it
is easy for one to under-estimate its
importance and the far-reaching effect
that it will have upon the lives of nren.
The writer mentions these things just
to warn the reader that he is not off
on one of these highly speculative tan-
gents telling how radio is going to do
this and that with the avowed purpose
of shocking someone’s imagination. He
is not going to tell what radio can do
but what it is doing.

If there is one thing upon which ra-
dio has made an unmistakable impres-
sion it is sport. Indeed a careful ob-
server will agree that radio has proved
itself a needed stimulant, for a new
wave of enthusiasm is passing over the
entire country. This is not a phenome-
non, but the natural, inevitable out-
come of the broadcasting of sport
events.

Before the writer goes further with
his argument, he would first like to
prove to the reader, beyond the ques-
tion of a doubt, that national interest
in any sport is simply a matter of com-
munication. Offhand this may sound
like a wild statement, unfounded in
fact, but let us go back to the time of
ancient Greece with her unmatched
marathoners and discus throwers.
Practically all the sporting events at
that time were entirely local. Athens
had its meets as well
as other cities. But
there was no rousing
national enthusiasm or
keen interest in any
one particular match.
How could there be
when news traveled so
slowly?  What en-
thusiasm could a man
in northern Greece
have for an event in
Athens when it took
two weeks for the
ottcome to reach his
ears? Each particular community,
where news could travel by word of
mouth with a fair speed, could, of
course, raise itself to a normal pitch
of interest. But, in any case, there was

How could a man in Northern
Greece thrill over an event in
Athens two weeks old?

By Raymond Francis Yates

The World’s ‘Series attendance multiplied with the advent of Radio

not that great national fever that can
be worked up today. Take our world’s
series, for instance, the broadcasting of
which is still fresh in our minds. The
baseball fans of Buffalo, Chicago or
Philadelphia were just as keen about
the outcome as a man in the Bronx
whose apartment window overlooked
the Stadium. The reason is simple
enough to understand. The men in
Buffalo, Chicago and Philadelphia have
kept themselves informed regarding the
vying teams throughout the entire
year. They know the batting average.
the errors and the general record of
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each player. They read it in the news-
paper every night or they get it over
the radio. :

When Benjamin Franklin was Post-
master General of the United States,
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it took over two weeks for a communi-
cation to reach Buffalo. Compare two
weeks with two minutes and you can
easily account for the enthusiasm of
the Buffalo fan. It keeps his imagina-
tion fresh and alive because he knows
that the event has just happened. It
isn’t stale; it isn’t a thing of yesterday
or last week, it is fresh and stimulating.
Would the enthusiasm of any fan sur-
vive to thrill him if he had to wait two
or three weeks to hear of the outcome
of a sporting event? It is the rapid
spreading of news that has given to
America that great and healthy love of
sport, that has placed her in the front
rank -as a sport-loving nation.

We do not have to go back very far
in history to discover the period during
which our sporting fever began to grew
and thrive. Before the telegraph came
there were no Bob Fitzsimmonses,
Babe Ruths or Bill Tildens. If there
was a big event in Buffalo, the man in
Frisco had no interest in it for the thing
was history by the time he got word of
it. Each event was isolated to the com-
munity in which it took place.

When clicking telegraph instruments
began to feed hungry newspaper col-
umns with red hot news, there was
born in the national heart an undying
love for the thrill that comes through
the contest of human skill and power,
whether it be fighting, sculling or auto-
mobile racing. Before Morse’s tele-
graph system came into wide use sports
were practically dead in this country.
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Ask any real old man to name a few
of the champions of his early youth.
Indeed, sport was dead until 1850.
John L. Sullivan owes his fame to the
noisy little telegraph instruments that
brought the news of his prowess to
city and hamlet of the United States.
Before the Atlantic cables were in-
stalled, what did we care about the fast
English racing horses or the outcome
of boxing matches? If we can have
the details the same day the event hap-
pens the thing takes on an altogether
different aspect, especially if preceding
news items have kept us “keved un.”
1f we had to wait for the Lewiathan
to bring the news what a drop the
barometer of sports would take!

Sprorts Now BrouGHT To YOUR EAsy
CHAIR

Is it not natural therefore that radio
should bring about a great revival of
love for sport? IHere is an instru-
mentality that so effectively annihilates
space and time that it permits us io
move our easy chairs to the noisy grand
stand of the football and baseball fields,
the race tracks or the spectators’ hoats
of the regatta. No evefit, whether tak-
ing place in the clouds or the English
Channel is out of reach of the radio.
The extent of the usefulness of radio
would be appreciated by wondering
what would happen if we had to stretch
wires to these points and connect every
home to the main line by their use.

If the growth and support of sport-
ing has been brought about through
communication, we have every right in
the world to expect that radio will
bring with it a revival that will end
one knows not where. It has already
created a stir. People who never be-
fore took an interest in sports have
found them to be exhilarating. They
did not go over to the baseball field to
get this enthusiasm, it was brought into
their homes through the loud speaker
or telephones. They tasted a little bit
of it, liked it, and had more. Radio
was the first thing that actually ever
brought them into contact with clean
sport. Many of them never knew what
they had been missing until the voice
in the loud speaker brought to them a
mind picture of a great contest;
brought to them the living voices and
actions of the players as well as the
fans. Thousands awoke to find that
they had discovered a new form of
recreation. Gentle, home-loving women
who thought they never could be in-
terested in a prize fight found them-
selves standing on chairs during the
excitement of the Dempsey-Firpo bat-
tle. Business men who never liked
baseball listened to the report of one
over the radio and next day found them
for the first time lured to the grand
stand. The conversion was wholesale,
for radio is now installed in probably
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three million homes, and any convert-
ing that it does is usually done with a
vengeance and it is necessary to deal
with appalling numbers. If only five
per cent. of the listeners were made
better sport lovers the calculation
brings us to a figure of two hundred
thousand. The writer knows of a
dozen and one people who had aroused
in them a desire to see either a prize
fight, baseball or football game. Be-
fore radio they were phlegmatic and
uninterested.

A few years ago there was plenty
of room left in the grand stand at the
world’s series, although the Polo
Grounds Stadium was not as large as it
is today by some few thousand seating
capacity.

Rapio Has INCREASED GATE RECEIPTS

Last year the world’s series was
broadcasted by radio. This year, both
the Polo Grounds Stadium and the Yan-
kee Stadium, which by the way is the
largest in the world with a seating ca-
pacity of 62,000 souls, were filled to
overflowing at every game, piling the
gate receipts up to a point well over a
million dollars and only six games were
played! Never before had so much
money been taken in at a world’s series.
Never before was there such a nation-
wide interest in the games. Is it not
reasonable to conclude that radio has
been responsible for this new support?

The American Baseball Writers’ As-
sociation objected to the broadcasting
of the world’s series on the grounds
that it would interfere with the sale of
the evening newspapers that carried a
story of the games. Fortunately the
wise and able Judge Landis overruled
their objection. Did it interfere with
the sale of papers? It did not. It
helped the sale by tens of thousands,
for the fans who had heard White and
McNamee describe the action, play by
play, in the most vivid fashion, turned

Gentle,
stood on chairs during the

off their loud speakers and hied them
out to buy a paper to see how accurate-
ly the broadcasters had described the
games and also to get details of the
games not possible to report over the
radio. Practically everyone who lis-
tened and who felt the excitement had
this desire to buy a newspaper and to
read again the actions that took place.
Every newspaper circulation man in
New York City will disclaim that radio
had anything but a good influence upon
the distribution of newspapers carry-
ing sporting
pages. Here
again we find ra-
dio building up
in a constructive

way.

What holds
true of baseball
holds true of
fighting.  Half
again as many
seats could have
been sold for the
Dempsey - Firpo
fight, and what
holds true of this
also holds true of
football.

GREATER INTEREST IN SPORTS MEANS
Heavtu

There is another angle to this radio
sport situation. It has to do with the
health and well-being of the country at
large. Now that everyone with a radio
receiver is exposed to the thrill that
sport brings, Is it not reasonable to
believe that we will have more actual
participants in sport? For instance, a
man listens to the account of an ex-
citing tennis match. He may decide
at the time that tennis is just the game
he would like and next week we will
probably find him on the neighboring
tennis court trying his best to learn all
the tricks of the game. If he is young,
he may succumb to the lure of base-
ball, to running, boating or a dozen
other sports. This is happening every
day and will continue to happen.
Women, too, will be led to the tennis
court, golf links or swimming pool.

This whoelsale conversion to out-
door sports is bound to have a bene-
ficial effect on our national health and
consequently on morality statistics. It
is just another instance of the way in
which radio is bringing with it un-
dreamed of benefits. The radio horn
is a potential spreader of good.

Every sporting event of any conse-
quence that is broadcasted is now car-
ried to an amphitheatre large enough to
pale the great Coliseum of the Romans
into insignificance. Its seating capacity
is limited only to the United States,
and out of the millions who are seated
in it we can expect to win many thou-
sands over to be not only lovers of
sport, but participants as well.

3

home-loving women

Dempsey-Firpo fight



The glow of vacuum tubes in thousands upon
thousands of homes, accord former Premier of
Great Britain a farewell reception of proportions
never before enjoyed by a guest of the nation

Radio’s Torchlight Parade to

A
LISTENERS

George as he stepped on the plat-
form of the Metropolitan Opera
House in New York was an expression
of cordial feeling which only an Ameri-
can audience can accord a world hero!
But a magic eye could have per-
ceived a greater reception—the glow
of a million expectant vacuum tubes—
which exceeded in significance the
cheers of ten thousand lusty throats.
The little beacons of the ether awaited
America’s guest in hundreds of thou-
sands of homes and augmented the
army of listeners to Lloyd George’s
momentous speech of November 2nd
by hundreds of thousands. If these
glowing ether sentinels could have
passed in review before the ex-Pre-
mier’s eye he would have seen a torch
light parade which has never been
equaled in the annals of time.

Here was a reception to the mighty
leader who directed the destinies of
the world’s greatest empire through
the world’s greatest war which, though
unseen, was none the less a great step
in promoting international intimacy.
Radio broadcasting made possible an
acquaintance with one of the greatest
characters of the age which months of
speaking could not have accomplished.
The use of lines in connection with
several broadcasting stations made this
event of even still greater scope and
significance,

Three scattered stations, WEAF in
New York, WCAP in Washington,
D. C, and WJAR in Providence, R. 1.,
enabled the owner of even the simplest
of radio sets to pick up Lloyd George’s
speech almost anywhere along the East-
ern third of the United States.

The microphones on the speaker’s
platform served as the connecting link
with an extensive lay-out of special

THE uproarious welcome to Lloyd

New York
MILLION < Washington <

Providence

Lloyd George

By Edgar H. Felix

One Lloyd George Makes

Litt! a Notable Farewell

H42 Speech to the Coun-
Switchboard try

telephone equipment. The tiny micro-
phone currents which it controlled
were amplified through a special speech
input panel at the Opera House which
supplied telephone lines leading to
WEAF’s plant department.

We will not consider technical de-
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This is the announcer’s switchboard at WEAF,
through which programs coming over land
line from various other stations may be put
on the air in any or all of the Bell System
Broadcast Stations. Conversely, programs in
any of the associated Bell Stations may be
routed to any of the other stations in the sys-
tem,

Who can say that this is not the forerunner
of a super-switchboard of the future, that will
distribute programs to broadcasting stations all
over the country!
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tails more than to point out its special

functions. Before it may be used in
connection with radio broadcasting a
telephone line must be especially treat-
ed to adapt it for the purpose. The
output of these lines is subjected to
immense amplification by the radio
transmitter before it is broadcast into
the ether. Any extraneous noise or
distortion even though completely in-
audible to one listening on an ordi-
nary telephone line becomes objection-
able when broadcast in its amplified
form. To accomplish a degree of qual-
ity required for broadcasting, a sur-
prisingly large array of adjustable in-
ductances, capacities, resistances, filt-
ers and what not, must be manipulated
by skilled engineers. Preparations in-
volving extended tests contribute in no
small degree to the quality of what is
ultimately sent into the ether.

The nerve center of WEAF and its
associated stations is the special switch-
board installed in the announcer’s
booth. This board serves as an ex-
change for both incoming and outgo-
ing programs and provides for sep-
arate or simultaneous announcements
through various stations connected
with it. Cam switches on this board
control all circuits, both incoming and
outgoing.

Special telephone circuits lead from
the switchboard at 195 Broadway to
the terminus of the long distance tele-
phone lines at 24 Walker Street. All
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long distance telephone circuits cen-
tered about New York terminate in the
Walker Street Building and the trans-
mitting apparatus of Station WEAF
is also installed there, including lines
connecting with broadcasting Station
WCAP of the Chesapeake and Poto-
mac Telephone Company in Washing-
ton, D. C., and to the Outlet Company’s
Station WJAR in Providence, R. I.__

For special events, other stations
have been linked by special circuits, in-
cluding WGY, General Electric Com-
pany at Schenectady; WNAC, Shep-
pard Stores, Boston, Mass.; WMAF,
Colonel E. H. R. Green’s Station at
South Dartmouth, Mass.; KDKA and
KYW, the Westinghouse Electric and
Manufacturing Company’s station at
Pittsburgh, Pa., and Chicago, LIl re-
spectively.

Connected with the nerve center of
the station are incoming circuits some
of which are temporary and others per-
manent. For instance, the installation
at the Metropolitan Opera House was
a temporary one, but other locations
are used on a regular schedule as oc-
casional features of WEAF’s program.
Most noted of these are the Capitol
Theatre installations, the Skinner Or-
gan Company and the Bedford Branch
Y. M. C. A. Each of the features
thus made available to the radio au-
dience is appreciated as expressed in
thousands of letters each month and
it is only by the combination of wire
lines in connection with radio broad-
casting that the greatest features are
made possible to the radio audience.

Temporary input circuits through
WEAF’s plant department have been
employed from many points, including
Washington, D. C., Chicago, Ill., Alex-
andria, Va., Cambridge, Mass., New
Haven, Conn., Baltimore, Md., St.
Louis Mo., and Kansas City, Mo.

The use of telephone lines in con-
nection with radio broadcasting has
been, from the technical standpoint,

NEW YORK CITY

Transmitting apparatus of WEAF, the American Telegraph and
Telephone Company
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WASHINGTON, D. C.
Control room of WCAP, the Chesapeake & Potomac Telephone Company

highly successful. Expert judges of
speech and musical quality have de-
clared that events picked up from dis-
tant points and supplied several sta-
tions, do not suffer from objectionable
distortion. Almost any listener on the
Atlantic Seaboard can determine this
for himself by comparing the quality
of the reception of the Capitol Theatre
program which is sent simultaneously
each Sunday evening through WCAP
and WJAR as well as WEAF.

The public demand for important
speakers and events can never be met
entirely by studio events. Nor can
a standard of program necessary to
satisfy the demands of radio listeners
centering about stations not located in
very large cities be met by the broad-
casting of local talent. The exchange
of radio programs through WEAF’s
special exchange, as used on the occa-

sion of Lloyd George’s speech, is,
therefore, likely to become of constant-
ly increasing importance.

French Interested in American
Apparatus

RADIO fans in the Lille District of

France are manifesting interest in
American-made equipment, Consul
Squire reported recently, pointing out
that as permits for receiving sets may
now be obtained from the government,
there is no reason why the use of
radio should not increase steadily.
Broadcasting from Paris, London,
Cardiff and Glasgow can be heard in
Lille regularly, lie adds, the Paris con-
certs coming in on 1,000 to 1,500
meters and the British stations on 200
meters.

PROVIDENCE, R. L

Transmitting and control room of WJAR, the

Outlet Company



RADI O provides means for affording national
participation in events of national interest

Filling the Air With Tribute

Roosevelt Memoxial Day

By Stuart Hyde Hawkins

Speakers whose tributes to Roosevelt were broadcast from WJZ October 27.

. J. Hays, former secretary to President Roosevelt: General J.
Seated:
McAdoo, Magistrate of the

of the Radie Corporation of America.

And all the winds that blow

Must bear his praises sung

By an adoring people so that they

On farthest hills and over widest seas

Must hear of him and stop to pause
and listen. -Parclenus.

HEN the ancient Romans
Wheard these words, it is not

probable that they conjured a
vision of radio broadcasting as we
know it today; the words were merely
intended to express the depth of a love
which exceeded the descriptive power
of human adjectives. Yet today, taken
literally, those same words describe
with utmost perfection the degree of
love of a nation for a man which also
exceeds the scope of linguistic vocabu-
lary. For the first time in history the
ether of half the world has been ac-
tually filled with the name and praises
of a nation’s favorite; never before
has the sentiment of a people for a de-
parted leader received the fulness of
expression which was accorded that
for one of the greatest Americans of

Standing:
G. Harbord, President
Ex-Senator Calder of New York; Judge
City of New York

all time on October 27th; other lead-
ers of this and other countries may,
and in all probability have been as
loved, admired, and revered by their
people as has Theodore Roosevelt, but
science has never until now supplied
the means of expressing that senti-
ment so fittingly. Roosevelt Memorial
Day found broadcasting stations
throughout the country sending tribute
after tribute into the air, until at one
time the ether from the coast of
France to the middle of the Pacific,
from northern Canada to southern
Mexico, was filled with eulogies and
commemorative ceremonies.

One of the most interesting and in-
spiring ceremonies 1 have ever wit-
nessed was the presentation of the
Roosevelt Memorial program to the
hundreds of thousands of radio listen-
ers from station WJZ in New York
City. It was my particular good for-
tune to be present at that station on
the evening of October 27th; good
fortune because the inner workings of
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a radio broadcasting studio are always
interesting, and particular because to
this station, one of the greatest in the
country, was allotted the longest and
most extensive program of the many
which composed the transcontinental
radio tribute. A musical program by
the band of the U.S.S. Colorado, the
latest and greatest dreadnaught of that
navy in which Roosevelt took such
pride and interest, and addresses by
four of his closest friends, were com-
bined to form one of the most expres-
sive anniversary ceremonials which
man could give.

When I entered, the band was al
ready seated in the large studio, ar
ranged in fan-shaped formation ra-
diating from a mahogany cylinder
which stood high on a severely plain
shaft near one end of the room. In
an adjoining room a man was seated
before a table on which reposed in
solitary state a black disc-like object.
into which he spoke, in that clear calm
voice radio listeners know so well. “In
honor of the late Theodore Roosevelt.
whose birthday anniversary is being
commemorated throughout the coun-
try—" and so to a short, clear, simple
and dignified explanation of the na-
tion-wide radio tribute in which W]z
was about to participate, ran the voice.
A movement of the wrist, the almost
inaudible click of a switch, accom-
panied by a nod to the leader of the
band, and the opening strains of “An
chors Aweigh,” one of Roosevelt’s fa-
vorite marches, filled the studio. And
over me swept the realization that the
studio was the most negligible part of
the vast space those notes were fill-
ing ; unseen, apparently unappreciated.
that band was playing to the greatest
audience in the world; the march
which Roosevelt so liked was being
heard in thousands of homes by hun-
dreds of thousands of the people
whom he had so enjoyed serving.

In a soft-toned, dimly-lighted re-
ception room, isolated from the studio
by sound-proof walls, sat four men,
listening with varying emotions to the
reproduction of that march which is-
sued from a cabinet receiving set in
one corner. Every one of them had at
some time heard that march in the
company of Theodore Roosevelt, for
each had been a close personal friend
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of the former President. Walter J.
Hays, former Senator Calder of New
York, Judge McAdoo, and General
J. G. Harbord were there to describe
to the listening populace the life of
“T. R.” as they had known him. As
the band neared the end of the march
Mr. Hays rose quietly and walked to
the table where the announcer sat. The
moment the last note of “Anchors
Aweigh” had died the announcement
that “Walter J. Hays, former Secre-
tary to President Roosevelt, will be the
first speaker,” and a few scant seconds
later Mr. Hays was telling the listen-
ers-in of his own contact with his
former chief. In the low, serious,
conversational tone, the talk seemed
infinitely more personal, more sincere,
than do the oratorical eulogies so often
delivered by speakers in large meet-
ings. The simplicity and unaffected-
ness of the talk, impossible of attain-
ment through any medium other than
radio, solemnized the occasion to an
inexpressible degree.

Quietly, calmly, with no stir or con-
fusion, the program was carried out
with one number by the naval band be-
tween each of the four addresses. Mr.
Hays, Judge McAdoo, Senator Calder,
and General Harbord—each speaker
took his place before the microphone,
each one described, in the dignified
convincing manner which radio makes
possible, his memories of Theodore
Roosevelt, telling in the strictest sense
of the word just what Roosevelt had
done, what he had stood for, and what
manner of man he was. From Mr.
Hays the radio audience heard the
story of “T. R.” as the First Execu-
tive of the Land, for it was in that
capacity that Mr. Hays came into daily
and intimate contact with him; from
Judge McAdoo came the description
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Birthplace of Theodore Roosevelt in New York City, dedicated as a National Shrine, Oct. 27.
Crowds outside the house could hear the dedicatory cxcrcises through svuu-sprancis

of Roosevelt as the insuppressible New
York politician, overcoming the ob-
stacles placed in his way by the “in-
terests””; Senator Calder, one of his
closest friends, told of Roosevelt as the
rebuilder of the navy; and General
J. G. Harbord, himself a former army
commander of long experience, told of
Roosevelt as a soldier, the Roosevelt
the popular imagination pictures most
often.

The beauty of the tributes lay in
their sincerity; the intricacies of vac-
uum tubes and amplifiers enabled those
men to portray Roosevelt as faithfully
as they would have done in reminis-

Prize Contest Announcement

WHY I
BECAME
A RADIO

FAN |

subject.

YOU have a chance until December 31st,
1923, to win one of the five valuable prizes
offered in the WIRELESS AGE contest.

Sit down NOW and in 100 words or less tell
us just why you became a fan—how the one ingi-
dent that changed “radio” from an impersonal
subject to one of the most important of your
pastimes came about. Why did you become a fan?

| Trae WireLess AGE offers five prizes for the
five best letters (of 100 words or less) on this

First Prize,
Fourth and Fifth Prizes, One year’s subscription to
THE WIRELESS AGE.

$10.00; Second Prize, $5.00; Third,

1923.
prizes mentioned, regular space rates will
their letters in the February, 1924, issue.

Prize contest conditions—Letters on the subject announced will be judged by the Editors of
the WiRELESS AGE with particular attention to the story value and interest in the circum
stances described. Ability to tell the story well will also be considered of course.
contest is open to everyone and entries will be accepted up to and including December 31,

Prize winning letters will appear in the February, 1924, issue, and in addition to the
be paid to tge

The

prize winners for the space given

cing together in a corner of a club.
The utter lack of dramatization, the
ordinary conversationalism of the
speeches, was more impressive, more
splendid, than hours of platform ora-
tory. Straight from their hearts they
spoke, conjuring up as much for their
own benefit as for that of the invisible
audience the memories of their com-
mon friend, talking as men talk when
effect and applause are forgotten. No
audience was there to spur them to
bursts of dramatism; apparently-—so
it seemed there in the studios—they
were unheard. And in the security of
the seeming seclusion they could for-
get themselves and remember Theo-
dore Roosevelt as they could have done
in no other way. Genuine whole-
hearted tribute it was; and that the
vast number of Americans who were
listening in could hear such a memor-
ial is reason enough, to my mind, for
the existence of radio broadcasting.

The last number by the band was
“on the air’ when the four men left;
they had expressed a little of what
T. R. meant to them and to the coun-
try; they had said it well, and in dig-
nified simplicity commensurate with
the spirit of the entire program.
They said goodby to each other and
to the studio personnel and left. To
me, the entire affair seemed to per-
sonify the man whom it honored. By
the great and yet fundamentally simple
medium of radio, in an unpretentious
and yet forceful way, the sincerest
type of eulogy had been delivered to a
great audience ; and certainly Roosevelt
was great, was unpretentious, was
forceful, and was sincere.
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"A Bank Becomes a Broadcaster

Mr. Elmer G. Johnson, announcer of WJAX

THE Union Trust Company of

Cleveland has inaugurated an in-
teresting experiment, along the lines
of adapting broadcasting to commer-
cial use. It has established a station of

its own from which to send out finan-
cial and commodity reports. Appre-
ciating the value of adding entertain-
ment to its programs, it is gaining for
itself a well-deserved popularity.

October 23, it broadcast the address
of Lloyd George, former Premier of
Great Britain, delivered upon the occa-
sion of the laying of the cornerstone of
the new Main Building of the Cleve-
land Public Library. Powerful receiv-
ing sets, with loud speakers, were set
up in the school auditortums and
classes were suspended while the stu-
dents gathered to hear the words of
the famous statesman.

Countless thousands beside the
school children heard Lloyd George
from WJAX as was attested by the
many telephone calls and telegrams
from many different states and from
Canada.

Union Trust Company’s project of
a radio financial news service to the
farmers and business people is unique
and promising.

Studio of WJAZX, the Union Trust Company, Cleveland, Ohio
30

into Broadcast Stations

Amrad WGI

ROM its lofty tower close by the

route of Paul Revere’s historic ride,
the Amrad station was among the very
early pioneers in broadcasting speech
and music across the land.
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The tower that nearly wrecked the Montreal

Express. 320-foot tower of WGI

“Sowing seeds in the air” seemed
in those early days of radio but the
odd dreams of a fanciful visionary.
How well these “seeds” took root is
evidenced by the remarkable growth
of the radio industry.

It was in the summer of 1915 that
Amrad WGI, was first erected at Med-
ford Hillside, Mass., due to the per-
sistence and foresight of Harold J.
Power, one of the great leaders in the
radio art. These were the days be-
fore present-day broadcasting licenses
were issued by the government, WGI
was then designated as 1XE, an ex-
perimental station call assigned to the
American Radio and Research Cor-
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poration. It was during 1916 and
1917 that the newspapers of New Eng-
land frequently printed stories about
radio music and speech being heard in
isolated communities and by ships at
sea—stories which seemed almost in-
credible to the reading public.

In connection with the erection of
the tower over eight years ago, there is
an interesting story:

On a Saturday noon, the workmen
erecting the tower, the first and high-
est of its kind, had almost finished their
job. However, the supporting guide
wires were not in place. This almost
criminal negligence on the part of the
workmen nearly resulted in a serious
fatality. A gentle breeze sprang up,
rocking from side to side the 320 foot
perpendicular structure which was en-
tirely unsupported. An extra draft,
and over the tower toppled, falling
across the trolley wires of an adjacent
thoroughfare, and also across the fair-
way of the Boston & Maine Railroad.
The Montreal Express was approach-
ing at 60 miles an hour, but fortunate-
ly the engineer saw the tower falling,
and was able to bring the train to a
standstill by applying the emergency
without crashing into the débris.

At once work was started to re-
erect the tower, but this was delayed
due to a protest from the trolley com-
pany, railroad, and nearby residents,
who feared the tower as a mysterious
menace to public safety. The proposi-
tion even went before the State Com-
missioners, who fortunately were
broad-gauged enough to appreciate the
far-reaching possibilities of radio
broadcasting and to recognize that the
engineering construction of the tower
was basically sound. Their judgment
has Dbeen adequately justified by the
intervening years.

OTTO E. KRUEGER

Many people have heard Otto Krueger intro-
duced to the radio audience as the conductor
of the Detroit News Orchestra, but few have
ever seen him, so here he is. A sparkling per-
sonality, brilliant musician and a good natured
“plump’” -man. The orchestra he leads was
organized in May, 1922, to play for WWJ
auditors

BROADCAST

STATIONS

Herbert Dwight Miller, the announcer of
WGI, has a keen semse of humer

Of course, the early broadcasting ef-
forts were periodic, first bi-monthly
and then weekly, and then twice a
week. Over two years ago, May 20,
1921, regular daily and nightly broad-
casting was scheduled, and has con-
tinued withaut interniission ever since.
The first Director of Broadcasting was
H. M. Tayler. The first studio was a
comparatively  primitive affair in
marked contrast to the richly furnished
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and conveniently arranged studios of
today. Three times has the studio
been entirely remodeled to keep pace
with the increasing improvements of
the broadcasting art, in order to keep
this oldest broadcasting station on a
par with the best of the recent stations.

While using comparatively low
power, 100 watts, the station has been
lLeard from coast to coast in Canada,
and the West Indies. Noted persons
of this country and Europe have been
attracted to the station.

“H. D. M.,” the genial announcer of
WGI, has the title of “Professor” or
something like that, out of Tufts Col-
lege. Herbert Dwight Miller, In-
structor of English, is the popular
Medford announcer.

“Artists often ask us what they are
to sing in,” said Mr. Miller. “We tell
them to just go ahead and sing, the
microphone will pick up the voice, but
some of them demand to see it, so we
have to take off the lamp-shade and
then they are all right. They explain
that they wish to see the thing so that
they can concentrate on something.
You know it is a new sensation sing-
ing or playing to an invisible audience.
There is no applause—nothing.

“Announcing has its difficulties. I
remember one night I was ennouncing
a recitation of ‘The Raven’ by Pie.
Imagine the laugh that went up for
several thousand miles when I made
that slip.

“One night we had a woman singer
who insisted there should be something
or other to help send out her voice.
She didn’t have much confidence in the
little microphone. Finally, to please
her, I said we would have to get out
our resonator. I did not have the
slightest idea what a resonator was,
but we found a drawing board about

JEAN GOLDRETTE'S ORCHESTRA
This is one of the recent additions to WWJ’s list of music every Wednesday and Friday noon

and every Thursday at 10 p. m.

Their music is

broadcast from the Graystone Ballroom, De-

troit's leading dance hall
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the size of a bread board, placed it on
the floor, told her that was the resona-
tor, and to go ahead. This did the
trick, and everybody was happy.

“A while back WGI used to send out
setting-up exercises every morning
about 7:30. The fellow who ran the
series used to get lots of letters from
enthusiasts who said they did the ex-
ercises, but one day a listener wrote
in stating that ‘While you read off
those exercises I lie in bed and listen
to them, refusing to get up” Our in-
structor wrote back, “That’s nothing,
I send them lying in bed myself.” (Per-
haps they were both lying.)”

Herbert Dwight Miller was born in
Saranac Lake, N. Y., 27 years ago.
He is a graduate of Dean Academy
and Tufts College. At the outbreak
of the war he organized the Tufts Am-
bulance Unit, which upon arrival in
France was immediately inducted into
the French Motor Transport Service.
Within four days after arriving at
Bordeaux the unit was sent to the
front, and saw service in the Aisne
Sector between Soissons and Rheims.
Since the war, Mr. Miller has been an
instructor of English at Tufts College.
He is a prominent member of the
Pheta Delta Phi Fraternity and is
married and has a little baby girl.

A Broadcasting Station
Without a Studio

By S. R. WINTERS

A RADIO broadcasting station with-

out a studio and with its programs
originating in New York City, is the
unique position occupied by the broad.
casting ‘station of ‘the Chesapeake and
Potomac ‘Telephone Company, Wash-
ington, D:"C., whosé call letters are
WICAP. The music, both vocal and
instrumental, and other forms of en.

THE WIRELESS AGE

When Doctor Sven He-
din, world-famous Swed-
ish explorer and writer,
speaking in the studio of
KHJ, (The Times, Los
Angeles, Calif.), recently
thrilled Radiolanders with
an account of his haz-
ardous exploration of the
Thibetan Desert, he was
equally thrilled with this,
his first experience in a
broadcast studio

tertainment dispersed by WEAF, the
broadcasting station of the American
Telephone and Telegraph Company of
New York City, are simultaneously
disseminated from the ninth floor of a
building located at 725 Thirteenth
Street, Northwest, in the national
capital.

Direct transmission from the studio
of the broadcasting station of the
American Telephone and Telegraph
Company, 195 Broadway, to Washing-
ton, a distance of 238 miles, is accom-
plished by means of the long-distance
wire service of this company. Three
telephone wires are in reserve for this
purpose—a regular wire, an emergency
wire, and an order wire. The emer-
gency electric circuit is pressed into
service in ‘case the regular wire be-:
comes inoperative, and the order wire
is a means for conducting conversa-
tion between Washington and New
York City concerning the broadcasting
service. For instance, if the musical
programs are lacking in clarity the
New York station is so informed bv
an operator in Washington, D. C.

WCAP, Washington, D. C, The broadcast station of the Chesapeake and Potomac Telephone

Company is shown here.

An interior view is exhibited on page 33
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Other than the absence of a studio
or the necessity for arranging its own
programs, WCAP is an honest-to-
goodness radio-telephone broadcasting
station—in fact, it is perhaps the most
powerful non-government station be-
tween Philadelphia and Atlanta. At
the latter city, the electric equipment
of the “Atlanta Journal” is a dupli-
cate of that installed by the Chesapeake
and Potomac Telephone Company in
Washington. Both of these installa
tions are of 500-watt power, represent-
ing the most powerful broadcasting
equipment manufactured by the West-
ern  Electric Company. Thus, the
equipment at the national capital quali
fies as a class B, 500-watt transmitting
station. It operates on a wave length
of 469 meters. WEAF of New York
City, and the counterpart of WCAP
however, broadcasts on a wave length
of 492 meters.

The room reserved for the installa
tion of electrical equipment of the
broadcasting station of the Chesapeake
and Potomac Telephone Company
covers an area of 1,460 square feet,
which is literally jammed with appara-
tus necessary for radiating music and
other kinds of entertainment on elec-
tro-magnetic waves within a radius of
hundreds of miles of the national capi-
tal. The radio room is on the top
floor of a magnificent building, which
was erected in 1918 at a cost ex-
ceeding $1,000,000, and is the head-
quarters for the officials and adminis-
trative employees of the Chesapeake
and Potomac Telephone Company.

The antenna of WCAP is formed by
extending four strands of wire from
an 80-foot mast atop the administra-
tive building to a mast on top of an-
other building, 250 feet distant. Thus
the four-wire antenna, taking the shape
of the letter T, is 250 feet long. The
admiuistrative building is 125 feet
high, and by adding another 80 feet.
the mast on this structure towers a dis-
tance of 205 feet from the ground.
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Colorado Springs, Colo.
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Richmond Radlo Shop......
Ralph W. Filygare.....
Moator Service Station.
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Omaha Central High School...
Adler’s Musie Store.......
Mereantile Trust Co. ..

Michaels Cathedral.
Wryroming Radio Corp...
Tniversity of Arizena
Oregon Agrl. Colleze
Knight-Campbell Musie Co.

Bulloek's Hardware & Sporting Goods.
Nehraska Radlo and Electric Co., Lincoln. Nebr.

Gilbrech & Stinsen. ..
First Baptist Church.
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South Dakota State College of Agri. & Mech.
Arts, Brooklings, 8. D.
. Minneapolis, Minn.

Harry O. Iverson..... g
..Portland, Ore.

Meler & Frank Co
Guy Greason ............
Winner Radio Corporatlon..
Radlg Equipment Co..........
J. L. Scroggin...........
Auto Efectric Servlce Co..
Radlo Electric Shop.....

.Denver, Colo.
+......08k, Nebr.
..Ft. Dodge, Towa
.....Douglas, Wyo.

Augsburg Seminary ........ Minneapolis, Minn.
Bunker Hill & Sulllvan Mining & Const. Co.,

Kellogg, Idaho
American Soclety of Mech, Engrs..St. Louis, Mo.
Dr. R. Shelton.......... San_Diego, Callf.

Eastern Oregon Radio Co.
Jenkins Furniture Co..

Dr. E. H Smlth..
First Baptist Chure
Markschoffel Botor C

.....Pendleton, Ore.
...Boise, Idzho

.....Moberly, Mo.
lorado Springs, Colo.

Jim Kirk........ ..Sparks, Nev,
Graceiand _College . Lamoni, lowa
McGraw Co. ..... ° Omaha, Nebr.
Pincus & Murphy, exandria, La.
Al. G. Barnes Amusement C ...Dallas, Tex.

Loulsiana State University..
Chickasha Radlo & Elee. Co...Chickasha, Okla.
Buchanan Stevens & Co.....Mt. Vernon. Wash.
Leland Stanford, Jr., Univ..Stanford Univ., Colo.
Natlonal Guards Mo., 138th Inf..St. Louls, Mo.

Arlington Garage . Arlington, Ore.
Cheney Radio Co.. .Cheney, Kans.
Crary Hardware Co........ .Boone, lows
Heidbreder Radio Supply Co. .Utica, Nebr.
First Presbyterlan Chureh........ Orange, Tex.

Emmanuel Mlssionary Co..Berrien S5pgs., Mich.
Western State College of Colorado,
Gunnison, Colo.
The- Rialte Theatre..... ......Hood River, Ore.
Utz Electric Co....... ..St. Joseph, Mo.
Central Christian Churech. ....... Shreveport, La.
Ambrose A. McCue....... .....Neah Bay, Wash.
Fallon' €O, .............. Santa Barbara, Calif.
Curtis Brothers Hardware Store,
Los_Gatos. Calif.
Star Elec. and Radio Co........ Seattle, Wash.
Robert Washington Nelson. .. .Hutchinson, Kans.
Ftanklin W. Jenkens ...St. Louis, Mo.
Philip Laskowitz...... .Denver, Colo.
Ross Arbuckles Garage.... ...lola, Kans.
Benson Tech. Student Body. ..Portland, Ore.
Gladhrook Eleetric Co........... Gladbrook, Iowa
Windiseh Elec. Farm Eguipment Co.
Louishurg, Kans.
North Central High School...... Spokane, Wash.
Yakima Valley Radio Broadeasting Assoclation
Yakima, Wash.
Alaska Elec. Light & Power Co..Juneay, Alaska
V. . Broyles........... .....Pitishurg, KEans.
Reorganized Church of Jesus Christ, of
Latter Day Saints, Independence, Kans.
Brott Laboratories........ .. .Beattle, Wash.
Daily Commonwealth . .Fond du Lac, Wisc,
Central Power Co....... .Brand Island, Nebr.
Marshall Electric Co., Inc....Marshalitown, Jowa
Post Intelligencer .............. Seattle, . Wash.
Weld County Printing & Pub, Co., Greeley, Colo.
National Radlo Mfg. Co....Oklahoma City, Okla.
The Sugar Bowl.. vev...Reima, Calif.

Liberty Theatre........ . .Astoria, Ore.
Carroliton Racdio Shop..........Carrollton, Mo.
University of North Dakota, Grand Forks, N. D.
Ashley €. Diron & Co..... . .Stevensville, Mont.
Central Power Co.... v.....Kearney, Nebr:
T. H. arren..... ...Dexter, Jowa
Le Grand Radio Co....... .Towanda, Kans.

Yowa State Teachers College..Crdar Falls, Iowa
Tunwall Radio Co...... o iRl Fort Dodge, Iowa
Texas Natlonal Guard, 112th Cav.,
Fort Worth, Texas
Colorado State Teachers College..Greeley, Colo.
Brinkley-Jones Hospital Association,
Milford, Kans.
Denver Park A t Co.....L 1de, Colo.
Conway Radlo Laboratories. Conway, Ark.
F. F. Gray........c0. . .Butte, Mont.
Westinghouse Etectric Co......Hastings, Nebr.
Nasour Bros. Radio Co..Colorado Springs, Colo.
Ahner R Wiison...... AR L Butte, Mont.
Signal Eleetric Mfg. Co .Monominee, Mich,
Panl K. Gre~nlawv . ....... ..Franklinton, La.
Natlonal Educatlonai Service. .....Denver, Colo.
‘Erickson Radio Co., Inc....Salt Lake City, Utah
Everett M. Foster . .Cedar Rapids, Iowa
Bizzell Radio Shop .. Little Rock. Ark.
University of New Alburgueraue, N. M.
Rie Grande Radio ¢ ouse.San Renito. Tex.
Rev. A. T. Frykman. .Rockford. TIL
Missoula Electric  Suppl Miseoula, Mont.
T. & H. Radio Co.. nthony, Kansas
May & Co.......... I
Southern Radio Corpo
City of Chicago....
Westinghouse Flec. & Mfg. C
Findley Etectrlc Co
Stix-Baer-Fuller
University of Texas.
Detrolt Free Drese. ..
Church of the Covenant......Washington, D. C.
ship Owners Radio Service, Inc., Premier Grand
Piano Corporation, New York, -
James L. Bush........ Tuscola, Il

ply

B d Co..... w e e o T.ouls, Mo.
Hurlburt-Stil] Electrleal C: Houston, Tex.
8t. Louls University,.... Touls, Mo

Strawbridge & Clothler. ..
Cosradlo Co. .................. Wichita, Kans.
Amerlcan Radlo and Research Corporation,
Medford Hillside. Mass,
Thomas F. J. Howlett........ Philadelphia, Pa.
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Federal Tel. & Tel. Co
Interstate Electric Co..
General Electrie Co. ..
University of Wisconsin
Sweeney School Co
West Virginia University..M
The Radlovox Company..
Loew’s State Theatre....
Jowa Radio Corporatlon...

" Kansas Cl{,{;, Mo.
Cleveland, Ohio 360
N. 360
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K. . ec C McKeesport, Pa. 234
Continental Electrie Supply Co..
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Landaus Musle & Jewelry Co., Wilk

Joseph M. Zamoiski Co
Dkial . .Oklahoma City, Okla.
..Minneapelis, Minn.
. Indianapolis, 'Ind.

Oklahoma Radio Shop..
University of Minnesota.

Precislon Equipment Co.

Shotten Radio Mfg.
Wireless Telephone
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Palmer School of Chiropractle. .
Towa State College
Arkansas Light & Power Co.
John Wanamaker .
Western Radlo Co.
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Pine Bluff, Iowa 360
08

Fort Worth Record
Nushawg Poultry Farm.

1 =
Radlo Corporation of Am Washington, D. C. ~ 489

Doron Brothers Electric Co

"University of Illinols

Department), Dallas, Tex.
Tarrytown Radlo Research Lab.,

. Atl o
_.Utica, N. Y., 273
Alabama Power Co. .
Marshall -Gerken Co.
Kansas State Agr.
Geor)zeﬁ\f., Mf’Biﬂdle &
i ews Printing Co.. .
Pord A1 b _.Dearbarn,. Mich.. 273
The Detroit News .
Loyola_ E'niversity
John Wanamaker
‘¥gldemar Jensen ..
Tulane Tiniversity

1y Drovers Journal...

mmonwealth Electrle Co
an § Milwaukee, Wise.
L. R .Nelson Co. ..
TUniversity of Missourk
New Engiahd Mator Sale

" Omaha, Nebr. '360

Halllster-Miller Motor Co.
T.ake Forest College ..

Fulwider-Grimes Battery Co.
gark:r High School
M.

. C. A
AMt. Vernon Reglster N
Arnold Edwards Plano Co...
Take Shore Tire Co
RBangor Rallway agd Elect!
Radlo Laboratories”..
First Baptist Churel
Connecticut Agri. C

_South Rend, Ind.

| Saginaw, Mich.
1 “T.a Crosse, Misc.
Lake Avenue Bantlst
Indian Pine Line Corp...
Purdue University

Tafayette, Ind, 360

C Minneavolis, Minn.
Wireless Phone Corporation ..
JTames Milllkin University..
Wortham-Carter Pub .Co.,

Erner & Hopkins Co.
‘Marietta College
John H. Stener,

Y.
Newsrk Radio Lal Newark; Ohlo 240
RBarhey Rattery Rervice
St. Lawrence University
Kavfman & Baer Co
Michigan Limestone

Clyde R. Randall
Fntrekin Etectrle Co. .......
a Wesleyan Unlversity,

od-ers, Mich. 360
New Orleans, La. 268
. ..Coumhus, Ohlo 286

Tlouston, Tex. 360

A4 P. Danlel
el e .Northfieid. Minn.

St. 0Olaf College ...

.. _Baltimore, Md.

Co..
Washington, D. C.
Alamd. Radlo, Electrle Co.....San Antanig, Tex. -3¢

fanders & Stayman Co.
Chesapeake & Potomac
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WCAS  Dunwoody Industrial Institute, Minneapolls, Minn. 246 | WIA)  Heers Stores Co. .............. Springfleld, Mo. 252 | WPAB Pennsylvania State College. .. .State College, Pa. 360
wc:'r South Daykota School of Mines..Rapld City, 8. D, 240 | WIAK Journal Stockman Co. ..Omaha, Nebr. 278 | wPAC Donaldson Radio Co. .. .Okmulgee, Okla. 360
WCAU Durham & Co. ..............Philadelphia, Pa. 286 | WIAP J. A. Rudy & Sons..... .Paducah, Ky. 360 | WPAD Wieboldt & Co. ..... .....Chieago, Ill. 360
WCAV J. C. Dice Electric Co. Little Rock, Ark. 360 | WIAQ Chronicle Publishing Co. .. ..Marion, Ind. 226 | WPAG Central Radlo Co., Ine.......Independence, Mo, 360
WCAX University of Vermont ........ Burlington, Vt. 360 | WIAS  Burlington Hawkeye-Home Elec. Co..‘ WPAH Wisconsin Dept. of Markets.. ... Waupaca, Wise. 360
WCAY Kesselman O'Driscoll Music House, Burlington, Ta. 360 | WPAJ Doolittle Radio Corporation..New Haven, Conn, 268

Milwaukee, Wise. 261 | WIAT Leon T. Noel ............... .Tarkio, Mo. 360 | WPAK No. Dakota Agricultural College...Fargo, N. D. 360
WCAZ Carthage College ............ ....Carthage, 11l. 246 | WIAU American Sec. & Sav. Bank -Le Mars, Ia. 360 | wpAL Superior Radlo & Telephone Co., Columbus, Ohlo 286
WCBA Charles W. Haimbach ... .Allentown, Pa. 280 | WIAV  New York Radioc Laboratories ghamton, N. Y. 360 | WPAM Awerbach & Guettel it al ... Y Topeka, Kans. 360

BB K. & K. Radio Supply Co....Greenville, Ohlo 240 | WIAW Saginaw Radlo & Elec. Co
wgag Zion Radio Broadcnsrvifng Station...... Zion, IIl. 345 | WIAD Jackson’s Radio Eng. Lab
WDAD Central Kansas Radlo Supply..Lindsborg, Kans. 360 | WJAF Press Pub, AEW
WDAE Tampa Daily Times.. Tampa, Fla. 360 | WJAG Huse Publishing
WDAF Kansas Clty Star ... .Kansas City, Mo. 4i1 | WJAJ Y. M. C. A .
WDAG Martin J. Laurence .... ....Amarillo, Texr. 263 | WIAK Rev, C. L. Whit
WDAH Trinity Methodist Church ......El Paso, Texas 268 | WIAM D. C. Perham
WDAI  MHughes Radlo Corporation. 246 | WIAN  Peoria Star Co.
WDAK
WDAL

Saginaw, Mich. 360 | WPAP Theodors D. Phillips .
-..Waco, Tex. 360 | WPAQ General Sales & Eng. Co.
wcMuncle, Ind. 360 | WPAR R. A. Ward ...... .

Norfolk, Nebr. 360 | wpas J. & M. Electric Co..
-..-Dayton, Obio 360 | WPAT St Patrick’s Cathedral
....Greentown, Ind. 254 WPAU Concordia College ..
Cedar Rapids, Iowa 268 | wpay Bangor Radio Lal
........ Peoria, Ill. 280 WPAZ Tohn R. Koch .
-Providence, R. 1. 360 | wQAA Horace A. Beale,

Winchester, Ky. 360
.Frostburg, Md. 360
..... Beloit, Kans. 360
.Amsterdam, N. Y. 360
..El Paso, Tex. 360
oorhead, Minn. 360
...Bangor, Me. 360
eston, West Va. 273
..Parkersburg, W. Va. 360

Hartford Courant ....... . . 261 | WIAR The Outlet Co.

fon . 360 | WIAS  Capper Publications .. -Toneka, Kans. 360 | wQAB Southwest Missourl State Teahors College,
WDAM F&r%?;: Em-f?xcvgo.n... N. Y. 360 | WIAT Kelly-Vawter Jewelry Co :Marshall, Mo. 360 Springfield, Mo. 236
WDAO Automotive Electric Co. . .Dallas, Tex. 360 | WJAX Unlon Trust Co. .......... Cleveland, Ohlo 390 | woAG E. B. Gish ........ veeees....Amarillo, Tex. 360
WDAP The Board of Trade I 360 | WIAZ  Chicago Radlo Laboratory ....... Chicago, Ill. 448 | wQAD Whitehall Electric Co. . Waterbury, Conn. 242
WDAR Lit Brothers ..... Pa, 395 | WKAA H. F. Paar ................ Cedar Raplds, Towa 268 | wQAE Moore Radio News Station. ..Springfleld,” Vt. 275
WDAS Samuel W, Walt ..Worcester, Mass. 360 | WIKAD Charles Looff ......... ... East Providence. R. 1. 240 | wQAF Sandusky Reglster ......... ..Randusky, Ohio 240
WDAU Slocum & Kilburn -New Bedford, Mass. 360 | WKAF W. S. Radio Supply Co. and Wm. Schack, WQAH Brock Anderson Elec. Eng. Co., Lexington, Ky, 254
WDAX First National Bank . ..Centerville, Towa 268 Wichita Fulls, Tex. 360 | wQAK Appel-Higley Electeic Co........Dubuque, Iowa 360
WDAY Fargo Radlo Service Co. ...Fargo, N. D. 244 | WKAN Alsbama Raq1o Mfg. Co..... Montgomery, Ala. 360 WQAL Cole County Tel. & Tel. Co. Mattoon, Il1l. 258
WDBC Kirk Johnson & Co., ..Lancaster, Pa. 258 | WKAP Dutee Wilcox Flint ............ Cranston, R. I. 360 | wQAM Rlectrical Fquipment G6. Miami, Fla. 360
WDBF Robert G. Phillips ... Youngstown, Ohje 261 | W KAQ Radio Corporation of Porto Rico, San Juan, P.R. 360 | wqAN Scranton Times ..., ... -...8Scranton, Pa. 360
WEAA Fallain & Lathrop.... ... [ '/ . Flint, Mich. 280 | WKAR Michigan Agrl. College.. ... East Lansing, Mich. 280 ( wqAQ Calvary Baptist Church ..New York, N. Y. 360
WEAB Standard Radio Equipment Co..Fort Dodge, Ia. 360 | WKAS L. E. Lines Music Co. ---Springfleld, Mo. 360 | woAQ West Teras Radio Co. -...Abllene, Tex. 360
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Aﬂoat and Ashore Wlth the Operator

As Reported by W. S. Fitzpatrick
FaviveY

visit—especially for a student of

psychology—is a marine radio of-
fice the day before a busy sailing morn-
ing, when the operators are making
their final reports and arranging for
supplies needed for their voyages.

The office in America from where
the greatest number of operators are
dispatched to ships is, of course, lo-
cated in New York. The visitor ob-
serves only an assembly of men, some
quite young and a few well on in years.
none giving outward signs to indicate
that he is other than one of a crowd
of ordinary fellows in whom no cause
for special interest can be seen. But
there’s a fund of interest here!

On one side of the office is a smiling
young chap calmly preparing to sail
for France. He is Herbert McCeney,
who was picked up at sea after swim-
ming unaided about an hour following
the sinking of the steamship Lake
Frampton three years ago. The tall
fellow who just passed him i1s R. L.
Etheridge, who almost lost his life
with the sinking of the Munroe in
1914, in which his partner perished.
He is preparing for a trip to ports on
the Gulf of Mexico.

Passing out the door on his way for
a long trip to South American ports is
Joe Welch, who twice proved himself
a hero and as many times experienced
anxious hours in an open boat in the
middle of the Atlantic after German
submarines had paid their visits.

Awaiting his turn at the desk so as
to be cleared before his departure for
Japan and China is G. B. Rabbitts, an-
other who experienced the thrill of
having his ship torpedoed and suunk in
mid-ocean.

Among the crowd, too, is seen the
dignified figure of E. N. Pickerill, a
radio man of 18 years’ service and now
chief on the Lewiathan. Two of his
five assistants are preparing for the
trip to England from which they ex-
pect to be back in less than three
weeks.

Near him is Ben Beckerman, who
has had 15 years of radio experience.
Ben is on a run to Norfolk which
brings him back to New York twice a
week.

The sailor-looking man who, inci-
dently, is an ex-soldier and who was
wounded in battle, you would surely
say is about to sail on at least a year’s
voyage. He is on a harbor tug boat!
That timid-looking very young fellow

S N interesting place for one to

with the refined manner you would
imagine is on one of the over-night
passenger boats. Through his own re-
quest he is about to sail on a five
months’ voyage to South Africa, on
which he will visit not only Cape
Town, Durban and Madagascar Island,
but semi-civilized towns up African
rivers, and this is not his first long
trip.

C. S. Thevenet, senior operator of the

new

Savannah liner “City of Chattanooga.” He

has served in that line four years

Yes, a marine radio office is an ideal
place for a trained psychologist. There
is a gathering of men and boys from
all ranks: run-away farm boys, who
never before saw a ship, to college
graduates who formerly spent their
vacation periods on the water; from
ex-army privates to lieutenants, cap-
tains and majors, and from former ap-
prentice seamen to naval officers.

As the crowd at the office begins to
grow smaller the realization comes that
this same assembly will never again be
together. The men are leaving for all
parts of the globe; some to return soon
and others not for many months. They
may pass on ships at sea and may com-
municate between themselves at great
distances; and friends may in time
come together, in this or in distant
ports, but the same crowd will never
be. for each day’s gathering at a radio
office is different.

Some folks hold the opinion that
radio operators are thin fellows cap-
able of passing behind panel sets and
making themselves comfortable in the
small cabins found on some ships.
They should see the famed operator
Bandettini on the steamer Clauseus.
Born and bred in Michigan he started
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c1ossmg the Atlantic about three years
ago when he weighed about 180. Since
then he has grown to around 280, and
is still going strong. . His joining the
Elks a few months ago certainly didn’t
take any weight off, but rather added

. to 1t, say his friends.

* ok ok

The Elks is popularly known as an
order of prosperous gentlemen. It is
fairly well represented among the sea-
going radio men. F. N. Normandin,
running on the Swiftwind between
Providence and San Pedro, is one of
the latest to join. Four members of
that order recently left the sea: Clyde
Diderick is now the proprietor of a
restaurant in Prangeville, Ill.; Edward
Freeman is one of the staff at the
WJZ broadcasting station in New
York City. A. E. Ermatinger is now
located in the middle west and Bill
Ferrick is in the Shipping Board’s
London office.

Mentioning Bill Ferrick’s name
brings to the fore one of the old time
radio men about whom there are many
inquiries, especially among the army
of ex-operators. He has a pretty good
berth as operator at the United States
Shipping Board’s receiving station in
London, England. Ferrick’s radio ser-
vice has been a long and varied one,
broken only by the couple of years
spent as postmaster of a small town
above New York City. Since then and
up to his taking his present position
he was chief operator on trans-Atlan-
tic passenger ships. Many years ago
Ferrick was at different times manager
of coast stations, notably those at New
York, Charleston and Jacksonville, all
three of which have long since been
discontinued.

A remarkable reception record was
made by Jack O’Connell, mate and
radio operator on E. W. Scripps’ yacht
Ohio, on the night of President Hard-
ing’s death, when he obtained over a
thousand words of press while the
vessel was west of the Fiji Islands. By
nine o’clock on the night of the Presi-
dent’s death, O’Connell had his story
complete and handed in to the owner
of the yacht. Upon arrival at Suva,
Fiji, the following day the local news-
papers, which had only received bare
facts, got real details from those
aboard the yacht. Some of the items
were received at a distance of 7,000
miles from the transmitting station.



Marconi Transmits on New
Waves

ANOTHER step in the development

of wireless telegraphic transmis-
sion has been realized, says Senatore
Marconi, who has returned to London
after a two months’ experimental
cruise in his yacht, according to a Lon-
don dispatch. A system has been
evolved whereby wireless messages are
transmitted with a minimum of electri-
cal power, and at very low cost.

“We have transmitted messages up
to a distance of 2,250 miles, not only
with a very much smaller amount of
power and energy, but faster and more
cheaply than with the ordinary system
of long-distance wireless,” said Sena-
tore Marconi.

“When the new system is adopted it
will mean that a power station for
long-distance work can be erected at
much less cost than at present. I have
telegraphed on this system from Cape
Verde Island, off the African coast, to
London. To send messages clearly
and more rapidly over those 2,500
miles took less power than a message
from London to Paris by the ordinary
methods.”

Senatore Marconi explained that
these advantages were gained by the
utilization of waves that have not be-
fore been used.

France Increases Ship Radio
Requirements

THE recent French radio require-
ments for vessels extending the
range of transmission fifty miles, also
affect all foreign ships touching at
French ports since October 6. The
French radio decree, signed last spring,
but which only reached this country
last month, provides that all vessels
of 2,000 gross tons, all ships licensed
to carry 50 persons, including the
crew, and also all craft having as many
as twelve passengers aboard, must be
equipped to send and receive wireless
messages by day up to 150 nautical
miles.

Merchant ships between 500 and
2,000 gross tons, licensed to carry less
than fifty persons, or with less than 15
passengers aboard, must be capable of
receiving radio signals up to 2,800
meters and preserve a watch for
emergency calls.

In establishing the minimum of 150
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miles for first class ship radio trans-
mission, fifty miles farther than the
regulations of the International Con-
vention of London in 1914, the Ameri-
can Law of 1910, and the British regu-
lations of 1919 provide, France has
taken a step forward in making for
better protection of life at sea. The
increase of fifty miles is not at all out
of proportion, however, with the prog-
ress made in radio telegraph transmis-
sion during the past ten years.

The French decree of 1923 makes it
mandatory upon the master, who rs-
ceives a wireless distress call, to pro-
ceed to the ship’s aid; this decree also
increases the number of responsible
ships by requiring all French merchant-
men and fishermen over 3500 tons to
carry radio receiving equipment even
though not equipped with transmitters.
This involves a practical acquaintance
with wireless signals by at least one of
the crew, who must be certified by the
government. It is a self-denying ordi-
nance, but is in the interest of hu-
manity in general; obviously the mas-
ter getting an “SOS” call must start
for the scene, although he could not
himself issue such a call for aid. The
masters, however, are benefited by re-
ceiving meteorological, time and posi-
tion signals and in keeping in touch
with world events, depending upon the
skill of their wireless watcher or
listener-in.

The new French regulations will
make it practically necessary for other
nations to adopt the same transmission
limits and minimum tonnage. The In-
ternational Convention will also be
concerned in an effort to preserve uni-
formity of radio laws.

It is understood that the State De-

partment Committee on Electrical
Communications, which now meets
frequently, will consider the phases of
this law which affect United States
ships.

Boston Radio Show

BOSTON’S third annual radio ex-

position will be held on December
3, in Horticultural Hall, where it is be-
lieved better facilities for displaying
the latest in radio may be had. In
addition to a large number of displays
by manufacturers and dealers, there
will be lectures, movies of radio sub-
jects, prize contests and constructional
exhibits. Local broadcasting stations
will give special programs and visitors
will be given an opportunity to see a
special broadcasting studio.

High Power Station Near
Cape Town

THE Wireless Telegraph Company
“of South Africa (Ltd.), has been
recently organized to provide interna-
ticnal telegraphic service for the Do
minion. The principal high-power
station is to be located at Klipheuvel
Station, Cape Province, about 30 miles
by rail from Cape Town. The site
comprises about 1,000 morgen—2,110
acres—of farm land and is so located
as to be about 10 miles distant from
any mountains. It is estimated that
the station will be in operation in about
eighteen months. The power of the
new station will be 750 kilowatts and
it is probable that it will operate on a
wavelength of about 16,000 meters.

Uncle Sam’s radio station at Guam
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Poland Circuit Opened

NEW record for long-distance

commercial radio communication
was set with the opening of a circuit
between Rocky Point, Long Island, and
Warsaw, Poland. The space over
which the signals must travel is more
than one-sixth the distance around the
earth.

This circuit, which is a part of the
Radio Corporation of America system,
was formally opened when officials of
the Polish Government and the Radio
Corporation exchanged greetings by
radio. It marked the first time in his-
tory when the United States and Po-
land were brought into direct com-
munication, without the messages being
relayed over land wires through other
countries.

The cost of the sending station at
Warsaw and receiving station on Long
Island was approximately $2.000,000,
and the work of building them began
in August, 1921.

The transmitting aerial at the Polish
station is similar in design to those em-
ployed at Radio Central, the Radio
Corporation station at Rocky Point,
L. I. There are ten steel towers erected,
on a large tract of land on the out-
skirts of Warsaw, and these support
aerial wires a mile in length. The re-
ceiving apparatus consists of a double
receiving circuit used in connection
with the recently developed wave an-
tenna, which is nine miles long,

Forty engineers and operators are
employed at the Warsaw terminal.

The establishment of the new circuit
gives Poland political advantages not
enjoyed by countries which must relay
their messages by land wires under the
control of neighboring countries.

Captain Donald B. MacMillan, famous ex-
plorer, who from his winter quarters in Refuge
Harbor near Etah on the northwest coast of
Greenland, has kept in touch with civilization
through his radio apparatus (Station WNP).
His ship, the “Bowdoin,” is reported as being
frozen in solid for the next seven or eight
months

| what other means can we get to-

Liebmann Prize Awarded to
Beverage

HAROLD H. BEVERAGE, an en-
gineer of fhe Radio Corporation
of America, was tendered a vote of
honor by the membership and board of
officers of the Institute of Radio Engi-
neers at their last meeting, for the out-
standing radio invention of the year
which consisted of his so-called wave
antenna. Beverage was also presented
with a cash prize of $500, the Lieb-
mann Memorial Prize, this amount be-
ing the annual interest on an invest-
ment made by the late Colonel Morris
Liebmann, a well-known radio engi-
neer. Fach year this sum is given to
the most deserving individual whose
radio inventions or developments are
of outstanding practical importance.

NATIONAL RADIO WEEK

The Muses Worked Overtime to
Make National Radio Week
a Big Event

HE week of November 25th to

December 1st was set aside as
National Radio Week. And more,
it was National “Party” Week for
radio fans.

Broadcast stations co-operated
with the Radio Trade Association
to make that event the biggest, re-
cent celebration on the air. News-
papers throughout the country gave
their support by running special
stories, increasing their radio fea-
tures and in some cases through the
news columns,

The Wireless Age trusts that
listeners invited those - of their
friends who do not own sets to
listen-in one or more evenings dur-
ing Radio Week, We are sure the
programs were especially interest-
ing to fans and well worth their
friends’ participation in the radio
party.

Programs, throughout the event,

were arranged to present the
' breadth of possibilities in entertain-

ment through radio in the home as
well as to promote the party spirit
that is nossible by means of this
great vehicle of universal communi-
cation.

Radio parties of this sort should
become very popular. How else,
than through radio, can we have so
much real fun in the home? By

gether so informally, and yet enjoy
| the full spirit of the party?

National Radio Week was de-
signed for the purpose of extending
the field of interest in radio to those
who do not realize the range of
entertainment to be found in broad-
cast programs. Those who have re-
ceiving sets were urged to spread
the gospel of radio joy in the homes
of their neighbors. Broadcast sta-
tions and oublications have done
their part, and it is hoped that
BCLs. have been doing theirs.

And now, for your part, let your
friends “in” on some of the good
things you get with your set. Make
it a National Radio YEAR.
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BERLIN POLICE USE RADIO

Due to disorders in Germany, Berlin police

are equipped with radio. This patrol is alert

to receive calls for assistance when emergen-
cies arise

Tube “Bootleggers” Arrested

WITH the arrest in Philadelphia of
the alleged leader of a gang of
“radio bootleggers,” the attention of
the police and public was again con-
centrated on an industry valued at
many millions of dollars which has
been built up around the counterfeit-
ing of vacuum tubes and trade marks
of the General Electric Company,
Westinghouse Electric and Manufac-
turing Company and the Radio Corpo-
ration of America. According to John
S. Harley, special investigator for the
Radio Corporation, the Philadelphia
arrest is regarded as the key in a situa-
tion involving six factories located in
Newark and its immediate vicinity.

In order to obtain the necessary evi-
dence against the manufacturers, de-
tectives from New York and Phila-
delphia have been engaged along
Philadelphia’s radio row for several
weeks. Close observations were kept
at that point as well as in Newark,
where all of the manufacturing activi-
ties took place.

According to the police, the arrest
of Thomas F. Cairns, Jr., known as
the “king” of radio tube bootleggers,
will lead to the arrest of a number of
other bootleg tube manufacturers.

The life of the bootleg tube is ex-
tremely short, and, although many of
them are sensitive at the beginning they
lose their value after being burned for
a few hours. - The dealers in many
cases have lost large sums of money
through the operation of this ring of
radio vacuum tube bootleggers.



A simple set that any amateur can construct

The Wireless Age Uni-Control Recerver

By John R. Meagher

This 1s the first of a series of sets made in the office of THE WIRELESS

AGE.

It will be kept on display and any reader who can conveniently

do so i1s urged to visit THE WIRELESS AGE office and examine it

E are going to describe a re-
chiver that is not only admir-

ably suited for home entertain-
ment, but is electrically one of the
very best that can be built. In no
sense of the word is it “new”; on the
contrary, many years have elapsed
since the first of its kind was intro-
duced, but in that time countless de-
velopments, changes and improve-
ments have been made. At
present it typifies all that is
good in the rather neglected
quality of reliability.

Of its many excellent mer-
its most emphasis is placed
on the extreme simplicity of
operation. This receiver has
but one dial on which may be
marked the call letters of
both local and distant sta-
tions when they are first
heard. At any time there-
after that a certain program
is to be received it is neces-
sary merely to turn the dial
to a definite point and, if
broadcasting, the particular
station will be heard! There
is no fussing or fuming with
countless knobs ; there are no
trick or delicate adjustments;
thereisno “combination” to be
sought for ; thereis nowaste of
timeintuning nor need for “ex-
pert” operation. Simply turn
the dial to the properly mark-
ed point and enjoy the broadcasting.

A loop antenna is employed for re-
ception and six vacuum tubes, suit-
ably arranged, enable loud speaker re-
production of stations 1500 miles dis-
tant. The amplification is such that
it is entirely practicable to operate the
set either in a large hall or in the open.
Intensity: is under positive control
through use of a volume regulator—
the loud speaker may be made to
whisper, talk, shout or bellow at will.
And of more than passing interest is
the unusual compactness; the front
panel is only 7 inches by 10 inches!

Besides being simple in operation,
powerful as to amplification and com-
pact, this uni-control outfit is very sen-
sitive and selective. Selectivity, the
ability to discriminate between stations
and exclude all but the desired pro-

1st RF, 2nd RF and detector.

gram, is obtained through use of a
small loop antenna which experts tell
us is inherently selective. Sensitivity,
the ability to reach out for distant sta-
tions, is obtained through employment
of radio frequency amplification—a
modern adaptation of the “20 league
boots” of fairy stories.

Having I;eréon.all)‘r ‘sup.ervised the

The rear panel on the “W. A. Unicontrol” is only 8” x 8”1
for UV-199 tubes are mounted on it; from left to right in the top row—
From right to left in the bottom row—

1st AF, 2nd AF and 3rd AF

construction and testing of hundreds
of somewhat similar receivers, no two
of which were alike—each being an
improvement over the former—and
having located the difficulty with those
which failed to operate or failed to con-
tinue in operation we feel that we can
speak with comparative certainty on
the subject. Therefore even at the risk
of stifling originality we plan to elim-
inate all uncertainties from the descrip-
tion. There will appear few alterna-
tives, either in design or construction,
and it is our desire that the builder ad-
here very closely to specifications.
This article will cover the design,
construction and operation—including
testing and trouble shooting hints.
Then in a later issue of THE WIRELESS
AcEe, we shall give-further information
about loops, how to use an aerial with
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Six sockets

this set and how to care for the bat-
teries. Thus the entire subject will be
covered and if instructions are followed
everyone building the single control re-
ceiver should have splendid results. If
difficulty is encountered the Informa-

tion Desk of THE WIRELESS AGe will

be only too pleased to render assistance.
But we do not anticipate many in-
quiries as the design and construction
has been so simplified that a
beginner will experience but
little trouble in building this
single control receiver.
DEesieN

In planning this receiver
we were tempted to utilize
reflex amplification in an en-
deavor to reduce the contem-
plated size and cost. On
further investigation we
found that the additional cost
would be only for the vacu-
um tubes, a fairly low sum.
And as to saving space, we
were able to reduce the size
to such an extent that the
six tubes occupy consider-
ably less room than most one-
tube receivers. Naturally the
filament current consumption
of six tubes is greater than
that of three or four, but
through use of .06 ampere
VT’s this disadvantage is
made almost negligible. In
addition, it is our candid be-
lief, obtained through unbiased obser-
vation and numerous experiments,
that a straight cascade amplifier is su-
perior to the usual run of reflex sys-
tems; few people will contest the
statement that there is a “certainty” in
the amateur construction of cascade
amplifiers that is lacking in multi-tube
reflexes. And as our prime motive is
to describe a set that will work, and
work well, and in the construction of
which there will be no “guesswork”
or “tryouts’” we decided to pass up the
reflex system.

The complete wiring circuit is shown
in figures 1 and 2. It will be seen that
there are two stages of radio frequency
amplification, a detector and three
stages of audio frequency -amplifica-
tion; inter-tube coupling is provided
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through suitable iron core radio and
audio frequency transformers.

The filament circuit is rather unusual
insofar as there is not an iota of
wasted energy due to extra filament
resistances. The six filaments are ar-
ranged in three parallel branches of
two each—the resultant current (with
UV-199 tubes) being .18 ampere at 6
volts. Note especially that the circuit
is so arranged as to permit the grids of
the three audio frequency tubes to be
at 3 volts difference with respect to the
negative terminal of their filaments;
necessity for a grid battery is thus ob-
viated. Moreover, by this arrangement
the voltage on the grids of each radio
frequency amplifier is the same.

A positive acting cut-off switch and
a high resistance potentiometer are the

No rheostats on this receiver!

only extra equipment in the filament
circuit.

In figure 1 particular attention is
directed to the radio and audio fre-
quency transformer connections. On
the AF transformers G and P repre-
sent the outside terminals of the sec-
ondary and primary windings; F and
+B the inside terminals of the same
coils. The RF transformer connec-
tions are suitable for “DX"—“Vir-
bren” type; if others are used the man-
ufacturer’s suggestions should be fol-
lowed.

Great care must be taken that the
grid return leads are exactly as shown.
On the R.F. tubes they both are con-
nected to the potentiometer slider; on
the detector to the positive “A” battery
line and on the A.F. amplifiers to the
negative terminal of the filament heat-
ing supply.

It should be noted that only three
battery leads are necessary ; two are for
the 6-volt filament battery and the
other is the positive plate battery con-

Note how very simple the wiring appears in these bottom views.

nection. The negative “B” and posi-
tive “A” are joined together at their
position on the floor or elsewhere. No
tap is used for the detector plate as
with under 70 volts plate battery the
UV-199 works quite well.

The actual layout design may be ob-
served from the photographs and panel
drawings. The vacuum tube sockets
are arranged in two rows of three each
with a spacing of 274 inches from
center to center. The R.F. tube sock-
ets are in front, near the tuning con-
denser and potentiometer ; A.F. sockets
are in the rear. Both R.F. and AF.
transformers are placed in logical order
to permit of short connections. The
R.F. transformers are situated between
the first and second and the second and
third sockets and mounted under the

in the right hand illustration

sub panel. The A.F. transformers are
secured directly beneath the A.F. tube
sockets.

The variable condenser and poten-
tiometer are mounted on the subpanel
so all connections may be made before
the front panel is attached. This is
very advantageous from a manufactur-
ing standpoint as the entire assembly
is firmly arranged on one panel and re-
sults in a degree of rigidity and
strength not usual in multi-tube re-
ceivers.

There are only two knobs, the con-
denser vernier and the potentiometer
or volume regulator. The dial is
screwed to a collar on the condenser
shaft and is used solely as an indicator
of wavelength setting. The finish is
such as to permit writing on the lower
portion with lead pencil or india ink.

It will be noted that there is scarcely
an unnecessary piece of equipment and
this fact, combined with the exceeding-
ly compact arrangement permits of ex-
ceptionally short connections; the wir-
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ing is therefore solid and if all spring
contacts are made with good phosphor
bronze there will seldom, if ever, be
need for repair. In addition, insula-
tion of paneling and transformers is
good. These two features, i. e., per-
fect connections and insulation, result
in quiet operation.

A point which is frequently neg-
lected in “simplified” receivers is the
consistency of wavelength adjustment.

However, it will be observed that
ample provisions have been made to
retain that factor, to wit: the shunt
condenser across the potentiometer
slider the fixed filament resistance and
the constant value tuning condenser.
But still another precaution must be
taken—the loop antenna must keep its
original inductance value and to do this

Mounting lugs for the RF transformers are shown

the wires should be taut, connections
short and solid and it must not be
moved about too much nor placed too
close to large metallic objects.

It would be a good plan to read the
constructional details and study the
photographs before securing the neces-
sary material. It is needless to say
that only the finest components should
be selected.

EouipMENT
One .00025 (250 m-mfd.) variable

condenser with a mechanical vernier—
that shown is a Veldar——not the regu-
lar extra plate type.

One 400-ohm potentiometer; the
specified resistance is not essential, but
it should be as high as possible. There
are very few good wire potentiometers
so this item must be selected with care.

Three audio frequency transformers,
all low ratio. Those shown are Kar-
don, unmounted, for UV-199 tubes.

Two radio frequency transformers
coverjng the range of 220-550 meters.



46

One front panel, 7x10x3/16 inches.

One rear panel, 8x8x14 inches. The
six vacuum tube sockets are “spun” in-
to the sub-panel but, if desired,
standard UV-199 sockets may be
mounted on top of the panel in the
indicated position. It is possible to
purchase the sub-panel with spun-in
sockets for about $8.00 from the Kar-
don Products Co.

One battery switch.

One .002 mfd. fixed condenser.

Two .00025 mfd. fixed condensers.

Six lengths of square tinned bus bar.,

Two lengths of small black cambric
tubing.

Six mounting screws for the variable
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free terminals are touched together for
an instant a very strong double click
will be heard in the telephone headset ;
if the terminals are jomed through a
resistance the clicks will not be as
strong, depending upon the value of
resistance. [f they are applied to an
open circuit there will be no definite
click.

While wearing the headset the test-
ing terminals should be applied to the
primary and secondary connections of
both the radio and audio frequency
transformers. In each case a strong
double click should be heard. If it is
not the coil is “open” and the trans-
former must be replaced. Each trans-
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choose from; some are better than
others, but on the whole any one of the
numerous makes advertised will be
entirely satisfactory. When purchas-
ing, specify that the surfaces are to be
sanded, blasted or grained and the
edges true and square. If the product
1s “Radion” it is well to retain the
original surface.

Discretion must be used in laying out
the panels, drawings of which are not
shown because the location of holes
will vary with different makes of
equipment. If one buys all the parts
first and then arranges them on the
sub-panel there won’t be much trouble
in this matter.  Plenty of space is

to Pofentiometer slider
———
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By a special filament arrangement the grids of the AF amplifying tubes have an effective C battery of three volts—but no C battery is needed!

condenser and potentiometer—usually
flat head, 6/32, 1% inch long.

ACCESSORIES

One loop. About 3 feet square
wound tautly with 12 turns of solid
hard drawn No. 20 copper wire spaced
14 inch.

Six UV-199 or C-299 vacuum tubes.

One plate battery of 6714 volts.

One_ ‘A" battery of 6 volts.

One loud speaker or a good telephone
unit and suitable horn.

TesTiNG

Before using transformers or con-
densers it is not only advisable but
quite essential to test for shorts and
breaks; thus faulty equipment may be
detected before construction and not
only will there be more certainty of
perfect operation at the start, but also
there will be a saving of time and
trouble.

A headset and small 22-volt battery
should be connected as shown in figure
3 to provide a testing medium. If the

Complete dope about this in the text

former should be tested for shorts be-
tween windings. This may be done by
touching the test terminals to one pri-
mary and one secondary connection.
If a click is heard, the windings are
shorted and the transformer is detec-
tive.

In a similar manner, if the test ter-
minals are applied to opposite sets of
plates in a condenser, a click indicates
a short; lack of a definite click indi-
cates that the condenser is not shorted
and should be satisfactory for use. The
potentiometer should be tested by
touching the test terminals to the ends
of the resistance element. A strong
click should be heard, otherwise the
winding is open.

Remember that all testing may go
for naught if the soldering iron is care-
lessty handled while wiring. In case
one is at all doubtful regarding the
continuity of a circuit, use the test
terminals freely.

There is a comparatively wide
variety of insulating panel material to

-the sockets.

provided for both the audio and radio
frequency transformers. The  only
problem which may arise will be with
Those shown are “spun-
in” by a process too difficult for home
duplication.

If the sub-panel is not purchased
with the sockets in place, regular UV-
199 sockets may be secured to the sub-
panel. They may be mounted on top
or on bottom with only the shells jut-
ting through.

In drilling, clamp the panel to the
bench in order to have both hands free
in working and guiding the drill. Go
through steadily but do not ‘“push” as
the outer surface may chip. The front
panel need not be drilled until the rear
panel equipment is assembled and

wired.
ASSEMBLY
First, the sockets, using either
method of the two described. Make

sure that the springs are secure and
will not move out of place. The three
front sockets are fixed with the slots
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toward the rear and the back sockets
with the slots toward the front.

Then screw in the mounting jacks
for the radio frequency transformers.
Next the audio frequency transformers
under the tube sockets and finally at-
tach the variable condenser and poten-
tiometer to the upper side of the
sub-panel.

WIRING

Bus bar wire should be stretched be-
fore using as this gives additional
rigidity to the wiring and permits of a
very neat job, free from the curls and
twists in unstretched wire. The usual
method of stretching is to place one
end of the wire in a vise and with a
pair of pliers clamping the other end,
pull with sufficient force to extend the

-

sSinaltl The headset
is almost as large
as the six-tube re-
ceiver as this photo-
graph shows. Note
how the tuning con-
denser, potentiom-
eter and Dbattery
switch are mounted
on the sub panel

bus bar a small fraction of an inch per
foot.

For details of soldering and wiring
we reprint here seven points extracted
from another and previous article of
ours:

1—Solder all joints. Soldering to
a lug and screwing the lug to a terminal
does not constitute a soldered joint—
the wire should be soldered direct to
the terminal.

2—Flow the solder in all joints so
they are perfectly smooth when cold.
This requires a properly heated and
tinned iron with sufficient flux.

3—Do not be too sparing in the use
of flux, but immediately after soldering
remove all traces of paste—with scru-
pulous care.

4—Use square tinned bus bar wire
wherever possible.

5—Make 90° bends and run stiff
connections only vertically and hori-
zontally.

6—Wires more than a few inches in
length should be run against the panel
or other insulating support— they
should not be left unprotected in space.

7—When soldering a wire to a ter-
minal, aim the wire toward the center

of the terminal—do not solder it to the
side.
The filament circuit should be wired

first in exact accordance with the dia-’

gram, figure 2. Starting at the nega-
tive filament battery terminal run a bus
bar to one point on the battery switch;
from the other point to the left hand
(from front) terminal of the poten-
tiometer and thence to one filament
spring contact of each of the first three
tubes (R.F. and detector). From the
positive filament battery terminal run
a bus bar to the other end of the po-
tentiometer resistance to one filament
spring contact of each of the last three
sockets. Join the remaining filament

contacts of the first and last tube; of
the second and fifth; and the third and
fourth.

Note thae this is quite simple

as the sockets are arranged perfectly;
the third A.F. is directly behind the
first R.F., the second A.F. in back of
the second R.F. and the first A.F. sock-
et in the rear of the detector socket.
Check over the wiring a number of
times and then test by applying a six-
volt battery to the binding posts and
inserting a pair of tubes in their sock-
ets. They should light when the
switch is on. Test with all six tubes
in the sockets; if two or more fail to
light the trouble is due to one of the
following details:
(a) Defective tube.

(b) Poor contact between
socket springs and the tube studs.

(¢} Wrong wiring due to mistakes
in socket spring connections—the UV-
199 has filament contacts opposite.

(d) Broken circuit. A joint which
seems to be soldered may not be mak-
ing good connection.

The remedy in each case is obvious
and indeed the circuit is of such sim-
plicitv that we doubt if anyone will
have any trouble, provided of course
that he is reasonably careful.

In wiring the rest of the circuit con-
sider the plate and guide connections

the
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as separate aud distinct and finish one
entirely before starting the other.

Beginning at the positive plate bat-
tery binding post run a bus bar to ter-
minal 2 of the second R.F. transformer
and to terminal 1 of the first R.I".
transformer. To this bus bar connect
the flexible positive B leads of the
primaries of the audio frequency trans-
formers—running these leads in cam-
bric tubing to avoid accidental shorts.
Also connect this bus to one binding
post of the out-put terminals. Then
connect the plate springs of all six
sockets to their respective primaries.

The grid-filament circuit is. shown
in figure 1, represented in light lines;
it is self-explanatory.

As the final step connect the fixed
.002 mfd. condenser between the slider

. _
~~~--Test Terminals ---~
Figure 3
Figure 3. All the material for the “W. A.

Uni-Control” is tested before being used. A
simple testing outfit is shown above

and the negative terminal of the poten-
tiometer. Check over the wiring at
least three times and of course correct
any errors. Also make certain , that
adjacent wires are not touching each
other and take care in future handling
to prevent this.

FINISHING AND TESTING

Attach the front panel to its conden-
ser ; no special brackets are necessary.
Adjust the condenser vernier and po-
tentiometer so both operate smoothly
and finally attach a suitable collar to

the condenser shaft and screw the dial

to the collar, arranging both .so that
when the 0° mark on the dial coincides
with the top indicator the movable
plates are all “out.”

Insert the grid leak and R.F. trans-
formers in their respective mountings.
All these connections should be stiff
and posttive.

Next, connect the plate and filament
batteries, the loop and the loud speaker.
Insert tubes in two sockets—say the
first and last—and push the switch

“" ”

on.” Tf the tubes light with their
(Continued on page 64)
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Col. Samuel Reber, RCA representative in Japan

How Iwaki Told the World

(Continued from page 18)

- and Shimotsui in the Inland Sea west
of Osaka. .

I had just visited Tomioka to pre-
sent to Mr. Yonemura and his staff the
generous bonus which the Radio
Corporation donated to them with the
consent of the Minister of Communi-
cations in recognition of their initiative
and their resourcefulness during the
first days of the crisis. With consid-
erable reluctance, as he is very modest,
Mr. Yonemura told me the following
story which I have set down as best I
can from memory and a few notes I
made during its narration. I am also
adding his letter to me in response to
my request to write me his story. .The
letter was written before my visit to
Tomioka.

YonEMURA’s OwN StORY

“At twelve o’clock on the first of
September, we had the most severe
shock I have ever felt. As soon as it
was over, | tested the land wires and
found the circuit to Haranomachi O.
K. but all other lines down. I realized
at once that the only way we could
get anything was by radio and I kept
a close watch for anything that might
be sent from any station and at about
seven o’clock that evening I heard
Choshi calling both Shiomiasaki and
Shimotsui, trying to send an official
message from the Chief of Police of
Yokohama to the Governor of Osaka.
This message had been sent by radio

from the Corea Maru which was then
in the harbor of Yokohama to the
Choshi station. [ have read in the
newspapers that the Chief of Police
at three o’clock that afternoon, when,
in spite of his official position, he was
unable to get even a sampan, jumped
into the harbor and swam to the Corea
Maru to send his report. On reaching
the vessel, he collapsed but, as scon as
he was revived, wrote his report and
gave it to the radio operator who suc-
ceeded in getting it through to Choshi.
I copied this report and sent it at once
to my superiors at Sendai over a tem-
porary wire which had just been
brought in. I then sent the first bulle-
tin to Honolulu. The report to Sen-
dai was the first news that the officials
there had of the earthquake and from
what I have heard from America and
what you have told me, I now know
that radio beat the cable, as it always
can. I then continued sending what-
ever reliable news I could get from
any source until the foreign corre-
spondents resumed their news ser-
vice on the seventh of September.

“I began trying to raise Funabashi
on the morning of the second and con-
tinued until the afternoon of the fourth
when Funabashi answered and began
sending me official messages for the
United States and Europe. The first
message for the Secretary of State at
Washington was received at 3:30 p. m.,
September 4th, and the second, at
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11:55 a. m. on the fifth. The one ad-
dressed to the Commanding General of
the Philippine Division arrived at
7:34 p. m. of the sixth and was re-
layed by Pearl Harbor to Cavite.
Funabashi also sent me press copy for
the Associated Press, the United
Press and the Philadelphia ILedger.

IN MR. YONEMURA’S OWN
WORDS
Iwaki Radio Station,
Oct. 6, 1923,
My dear Mr. Reber:

Many thanks for your letter and the
eulogy expressed therein on my little
service on the occasion of the great
disaster.

Immediately after a rather strong
earthquake shock at Tomioka at noon,
September 1, we found that the wires
to Tokyo and Yokohama were down
and telegraphic communication with
both cities was entirely stopped. I fore-
saw the difficulty of bringing about
restoration of the telegraphic circuits,
and it came to my mind that we must

open up connection with other radio
| stations, because radio is the only
means of communication in such an
emergency. Therefore we at once be-
gan calling up our fellow stations and
listening in for them.

At 7 p. m. on that afternoon, we
picked up Choshi Radio relaying mess-
ages reporting on the disaster in Yoko-
hama. This was the first news, sent
by the Korea Maru, then in the port of
Yokohama. This message and subse-
quently others were one after another
retransmitted to our Head Office,
Sendai, by a temporary wire connec-
tion.

In view of the fact that Tokyo was
deprived of all means of communica-
tion with the outside world as a result
of the interruption of the Bonin cable
and the land lines, I saw the necessity
of sending out the news to the world
by our own radio. On the night of the
first I sent to Honolulu -the first news
which reads as follows:

“Conflagration subsequent to se-
vere earthquake at Yokohama at
noon today whole city practically |
ablaze with numerous casualties all
traffic stopped.”

The message was relayed to San
Francisco at once and delivered to vari-
ous papers there. It is said that the
papers throughout the United States
issued extras on the morning ‘of the
first or some time during that day giv-
ing the above account of the disaster.
I was greeted with universal applause
by the papers, some of which called me
“Radio_Hero” and published my pic-
ture. For some days after that, I con-
tinued sending news several times each
day. These bulletins were copied di-
rect by San Francisco Radio, which
maintained a constant watch for us.

My work came to an end on the
seventh, for we then saw press mes-
sages from foreign correspondents go-
ing through Iwaki.

Thanking you again for your kind-
ness, I am,

Sincerely yours,




What to Do Until the Doctor Comes

HE vast number of radio enthu-

siasts, past, present and future,

may be divided into two classes:
One, the non-technical, interested sole-
ly in the satisfactory and consistent
performance of their “radio” and not
caring how and why it operates; and
the other the ‘“bug” possessing, or de-
sirous of possessing, a knowledge of
everything concerning his apparatus
from aerial to ground.

The former class is representative of
Mr. Black and Mr. Brown. Mr.
Black, having secured his receiving set
inquired of his next door neighbor,
Mr. Brown, if he could inform him
why last night’s program was received
in spite of the fact that he was using
no ground connection while the direc-
tions specifically stated that a ground
should be used. Mr, Brown'’s only an-
swer was, “Don’t ask me, Mr. Black,
I don’t even know why we receive the
programs with all the wires connected.”

For just such people as Mr. Black
and Mr. Brown this article is written.
For there comes a time when trouble
is experienced even with the finest of
receivers and if the owner knows noth-
ing about the set he will have to forego
the pleasure of broadcasting until an
expert can be called in to “doctor” the
outfit. Now usually—or at least in the
great majority of instances the writer
has observed—when the receiver is of
reliable manufacture the “faults” that
develop are of minor character and
most easily remedied. Of course it is
only natural that the non-technical
owner should consider even the small-
est part as being a bit too much for
him to tinker with. But on the other
hand it is always well to know some-
thing about the more common diffi-
culties, not only because they are prone
to come up at the most inopportune
moment when some especially inter-
esting event is to be broadcasted, but
also in order to estimate the nature of
the trouble and guard against similar
occurrences in the future.

The few tests and expedients which
follow, therefore, are set down for Mr.
Everyman to enable him to correct by
himself any of the numerous minor
“troubles” that might cause his set to
function poorly or cease working al-
together.

WHAT'S THE MATTER?

When the receiving equipment is
composed of good material throughout
- and has been working well, but for
some reason ceases to “‘percolate” as it
should, we must find the trouble and
then correct it. We know that the
latter is the easier of the two; it 1s
placing a finger on the actual fault that
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presents the harder job, but that
shouldn’t daunt one, for it’s easy, when
one knows how.

Happily a well made receiver may
be depended on for exceptionally long
service without repairs of any kind.
It is very seldom that wire connections
jar loose or break as modern construc-
tion is far from being delicate and the
makers vie with each other in produc-
ing mechanical and electrical features

Before you call in the radio doctor
find out if the trouble with your re-
ceiver isn’t located in the answer to one
of these queries:

1. Are the tubes making proper con-

tact in their socket?

2. Are the battery and other leads

in good shape?

3. Are the binding posts on the re-
ceiver and other equipment tight-
ened up?

Are all the vacuum tubes good?
Are the A battery leads reversed?
Is the A or B battery run down?

I

of durability. The one point of in-
herent weakness is that of spring con-
nections such as are encountered in
plug mountings, tube sockets and leak
holders. Otherwise the receiver itself
is seldom at fault; usually failure of
operation may be traced to the bat-
teries, tubes and their connections.

We have three distinct but naturally
interlinking subjects to consider: Con-
nections, batteries and tubes. And if
we follow a definite procedure, check-
ing each subject in turn and conduct-
ing a systematic, but still simple
search, we are bound to find “what’s
the matter ?”

We will take up the more important
first, but the correlation is such that all
three are essential to a good working
knowledge of simplified trouble shoot-
ing.

CONNECTIONS — BROKEN, Babp,

WRONG AND INDIFFERENT

Under one of these heads must come
the description of a connection that is
not electrically good.

When the receiver does not operate
properly remove all the vacuum tubes
and, with a lead pencil or similar ob-
ject lift up each leaf spring in the tube
socket so that when the V.T. is re-
placed there will be a noticeable and
fairly heavy tension against the tube
pins. Also, when replacing, twist them
back and forth in the slot so that the
friction will scrape both the springs
and tube pins and assure a clean con-
tact. This cleaning process should not
be deferred only until the receiver
stops working, but is also a good thing
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to do from time to time in order to
safeguard against the possibility of
poor contact. Then, if there are other
spring connections, bend them to make
positive and firm contact. Also tighten
the binding posts on the receiver, bat-
tertes and other auxiliary equipment.
The B battery terminals are especially
apt to loosen so it would be well to go
over them and be sure they are
clamped securely, using a pair of pliers
if necessary.

A loose connection in the B battery
circuit will be characterized by a sharp-
ly defined crackling noise. And if an
inspection of this section does not re-
veal an apparent break despite con-
tinued crackling, the B battery may be
defective—this will be taken up under
the subject of batteries.

Inspect’ carefully all wire connec-
tions leading to the batteries and out-
put: If any are not in A-1 condition,
replace them.

Also pay careful attention to the
aerial and ground connections: Be sure
that all antenna joints are soldered and
that no accidental shorts (that is—di-
rect connection between aerial and
ground) exist. The antenna should
not be permitted to sway into contact
with other objects.

If the receiver is totally inoperative
and a search for poor connections does
not result in a material change, look to
the vacuum tubes.

VacuuMm Tuses—BurNTt OUuT AND
OLp

Do they glow or light at their usual
brilliancy when the filament controls
(rheostats, switches and jacks) are
manipulated in accordance with the
manufacturer’s instructions? Or do
they fail to light at all? In the latter
event, presupposing that the batteries
are good, the tube may be burned out.
Try switching the tubes, if the receiver
is of the multi-tube type, in order that
it may be definitely established whether
any particular tube is really “blown.”

There is no permanent remedy for
a “dead” tube—a new one is the only
solution—and beware of “bootleg”
stuff for usually it is as insidious as its
namesake.

Unfortunately a tube may be a “dud”
although the filament lights as usual;
this is especially true of the low fila-
ment current type; being merely a case
of “wearing out” in service—that is,
the effective life is spent. It is well,
therefore to have at least one brand
new tube extra both for emergency use
and also to check the efficiency of old
tubes. :

Now, with both connections and
tubes checked and apparently proved
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satisfactory, but if the receiver still
does not work as it should, we must
next inspect the

BATTERIES—RUN DOowN AND
REVERSED

With each vacuum tube receiver
there are used two batteries, the A or
filament and the B or plate battery.
They may be run down or the connec-
tions to them reversed; in either case
satisfactory operation is improbable.
So we must find out whether they are
“up to snuff.”

It is a very easy matter to inspect
the wiring and see that the connections
are not reversed—do so; and if, by
chance, they are, attach them proper-
ly, being careful of course not to cause
any “short circuits,” that is, not to con-
nect the terminals of either the A or B
batteries together.

The A battery is of either the dry
or storage cell type and the normal
voltage range is from 1.5 to 6 volts, de-
pending upon the type and arrange-
ment of tubes. The B battery is usu-
ally of the dry cell type though of late
the storage B battery has become quite
popular with those who do not mind
the initial cost and have facilities for
recharging.  The B voltage ranges
from 22.5 to 120 volts depending upon
the kind of set, etc. The manufacturer
generally specifies the proper values
and his responsibility ends there. It
is up to the owner to keep the batteries
in good condition—how can we?

Well, the easiest, quickest and most
postitive way is to take a voltmeter read-
ing of both and see that they register
between 75 per cent. and 100 per cent.
of the correct value. If it falls below
75 per cent. the battery should be dis-
carded, or recharged, if it be of the

storage type.

If possible a voltmeter should be se-
cured as the action is certain. How-
ever, the majority of us do not possess
a voltmeter and some other method
must be used instead.

First we can judge the length of
time we have been using the batteries
and by a simple calculation of the type
and number of tubes estimate the con-
dition of the cells. We must assume
however that the batteries were fresh
when purchased and that no defects
have cropped up to shorten the effec-
tive life.

Suppose we use the receiver three
hours a day for six days a week and
are interested in knowing how long the
filament battery will last before a new
one must be substituted. We can con-
sider the ampere hour capacity of a
standard cell as being 25 ampere-hours
when drained by a .dry cell tube such
as the WD-11 or WD-12. With a
UV-199 or C-299 we may safely con-
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sider the ampere-hour capacity as 30.
Therefore we should be able to use a
dry cell for about 100 hours with a
WD tube and about 500 hours with a
UV-199 or C-299. The A battery (if
standard dry cells) should last about
a month or six weeks with a WD tube
and almost 3 or 4 months with one
UV-199.

Naturally if more tubes are used
without increasing the number of cells
in any way the effective battery life
will be cut in half or reduced to a third,
depending on whether one or two tubes
are added. It is usually best with
WD tubes to add another cell in par-
allel for each tube and keep the effec-
tive life the same as with one tube and
one cell. This system of parallel con-
nections is quite popular with the RC
receivers using WD-12 tubes through-
out and the three cells should last about
a month or more.

The B battery should always be of
the large size as the miniature affairs
depreciate in value much too quickly
for any service other than where quite
necessary for portable service. The
large size will last about five months
with one or two tubes and an average
of four months with three tubes.

These figures are very rough ap-
proximations as the life is also depend-
ent upon the voltage of the B battery,
the type of tubes and the proximity to
broadcasting stations—for an increase
in signal intensity is not solely made up
by the received energy, the B battery
supplies most and consequently drops
off more quickly when all reception is
from distant points.

Storage A and B batteries may be
recharged, the duration of a charge
being dependent upon the ampere hour
capacity and the type and number of
tubes which they supply.

The storage batteries’ service may
also be calculated, but it 1s much bet-
ter to make positive tests with a hydro-
meter syringe. (Note, however, that
all storage B batteries do not have the
same density of electrolyte so the fol-
lowing list may not be applicable to
them.)

Hydrometer Battery
Reading Condition

1.280 to 1.300  Fully charged
1.175 to 1.200 Half charged
1.1 or less Discharged

Make frequent hydrometer readings
for only through use of a good bat-
tery are we able to secure the most
from our receiver.

Keep the A and B batteries, wheth-
er they be dry or storage cell type, in
the best condition. Make certain that
all connections to them are proper and
before blaming the receiver, look at the
batteries.
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If so far it has not been possible to
make the outfit “kick over” propealy—
why, now is the time to get @ the
“doctor” with his tool kit and expert
knowledge.

Amateur Activities

MILWAUKEE delegates reporting
on the Second National Ameri-
can Radio Relay League Convention,
held in Chicago, was the principal fea-
ture at the season’s opening meeting
of the Milwaukee Radio Amateurs’
Club, Inc. Next was held the annual
corporate meeting at which seven di-
rectors and one vice-director were
elected, who, in turn, appointed the
society’s five general officers and seven
standing committee chairmen. The
directors, all prominent Milwaukee
radio amateurs, are C. N. Crapo, 9VD.
the A. R. R. L.’s local District Super-
intendent; D. W. Gellerup, 9AOE:
E. T. Howell, Sc. M., 9CVI; M. F.
Szukalski, Jr., 9AAP; E. A. Cary,
9ATO; F. W. Catel, 9DTK; M. H.
Doll, 9ALR, West Allis; and G. F.
Metcalf, 9CKW, Wauwatosa. The
officers are E. T. Howell, president;
M. F. Szukalski, Jr., vice-president;
C. S. Polacheck, secretary ; E. W. Rup-
penthal, 9AYA, treasurer; L. S. Hil
legas-Baird, business manager; F. W
Catel, assistant treasurer. The commit-
tee chairmen are: L. J. Topolinski,
general counsel; publications, H. G.
Fawcett; technical, D. W. Gellerup;
membership, F. W. Catel; program,
E. T. Howell; publicity, L. S. Hil-
legas-Baird ; and traffic, C. N. Crapo.
At the annual meeting the out-going
officers reported a steady growth in
membership and an increase in scope
of activities. However, the annual
membership drive has been launched.
and it is hoped that the total number
of members will reach two-hundred
before the season closes. The West
Allis Radio Club, a suburban society.
has been dissolved and its members are
joining the Milwaukee club.

The committees are all in action
The technical one remains a leader
recently giving an interesting report
entitled “C. W. Transmitter Circuits.”
Many lectures by well-known radio
men are being arranged by the pro-
gram committee. Two have already
been given ; they were “The New Tata
lum Chemical Rectifier,” by H. L.
Olesen, 9CSR, and “Vacuum Tube
Characteristics,” by J. H. Miller, Elec-
trical Engineer.

Interest in radio continues to in-
crease in Denmark, and it is estimated
that there are now approximately 10,-
000 radio amateurs in Denmark.
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Footing the Broadcasting Bill

(Continued from page 27)

listeners that they should pay some-
thing, somehow, for radio entertain-
ment. It is generally realized by now
that the present situation is unsound
and unfair, and that radio broadcast-
ing will be firmly established only af-
ter some definite means of financial
support has been inaugurated.

WHo SHALL PAvy—LISTENER OR
BROADCASTER?

How can the broadcaster derive rev-
enue for his services? That is the
question before us today. To begin
with, there are two broad sources of
revenue: first, collecting from the lis-
tener, either directly or indirectly, as
will be outlined in what follows; sec-
ondly, collecting from seekers of pub-
licity, at the microphone end.

The first idea which comes to mind,
under the heading of collecting from
the listener, is some sort of Govern-
ment control and licensing arrange-
ment, whereby receiving sets must pay
an annual tax so as to derive revenue
for the broadcasters. In this instance
we have a precedent to fall back on.
In Great Britain, the broadcasting situ-
ation is developing along quite differ-
ent lines from ours. To avoid the very
troubles into which we have fallen, the
Britishers evolved a Government li-
censing system which compels—or
tries to compel, rather—every user of
a radio receiving set to obtain a yearly
license. The Government collects the
license fees and, after defraying the
costs of administration, turns over a
goodly portion of the funds to a broad-
casting organization. Furthermore,
radio manufacturing is more or less of
a domestic monopoly, so that the
broadcasters are assured that their ef-
forts are not being wasted on promot-
ing the business of rivals, especially
foreign competitors.

This Government licensing system is
beautiful as a theory, but somehow or
other it breaks down in practice. Ac-
cording to reports, it has not been a
brilliant success in Great Britain. Many
receiving sets are operated without li-
censes, and there is considerable ill
feeling on the part of the British pub-
lic as they view the freedom enjoyed
by the citizens of other countries.

Such a method of defraying the costs
of broadcasting would be a very lame
proposition in these United States. It
would be highly resented. It would
work a grave injury to the radio in-
dustry. The Government costs of ad-
ministering a licensing system for re-
ceiving sets and collecting the fees
might well be such as to leave very lit-
tle for the broadcasters, thus defeat-
ing the very object of such a move.
And then, too, we have enjoyed radio

freedom long enough to protest vio-
lently at Government interference.
While it may be a simple matter to
check up on transmitters, when it
comes to receiving sets it is necessary
to count largely on the conscience of
the user, so far as a license is con-
cerned. It would be the Eighteenth
Amendment all over again!

High grade programs as vehicles fot
publicity

From this improbable method we
turn to an indirect means of collecting
from the listeners. How about taxing
the manufacturers and dealers in radio
equipment? Surely broadcasting is the
very foundation upon which they build
their business, and they should pay
their due share towards insuring that
foundation. It is estimated that if the
manufacturers and dealers were to pay
their proportionate share of the ex-
penses connected with the operation of
a first-class group of broadcasting sta-
tions covering the entire country, the
cost to them would be but a fraction of
one per cent. of their yearly turnover.
One association of electrical jobbers
and dealers has figured this broadcast
contribution at 1/10 per cent. of the
yearly turnover.

It goes without saying that all manu-
facturers and dealers could not be de-
pended upon to pay their due share to
the breadcasting fund. There would be
shirkers, sure enough. So in connec-
tion with such a plan it might be advis-
able to introduce a distinctive label to
be placed on all apparatus manufac-
tured or sold by members of the broad-
casting association, so that buyers with
the American spirit of fair play would
give preference to wares morally en-
titled to broadcasting rights. In this
manner it would be possible to differ-
entiate between the parasitic and irre-
sponsible manufacturers and dealers
who would not contribute towards
broadeasting activities, and manufac-
turers and dealers who were responsi-
ble for broadcasting entertainment.
Such an arrangement would add no
further burden to the radio buyer, yet
it would relieve him of all further obli-
gations to the broadcasters, since the
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radio entertainment would be paid for
by him, indirectly.

THE Pav-As-You-ENTER IDEA IN
Rapio

Anyone who has endeavored to
arouse an association of manufactur-
ers and dealers into paying for some-
thing or other must realize the gigantic
task ahead of that Napoleon of the
radio industry who may collect from
the radio manufacturers and dealers.
The plan has been formulated quite a
while back. It has been discussed. It
has been urged upon the radio indus-
try. And still, nothing is done. Broad-
casting seems so well established at
present that no one seems to be will-
ing to bother with it. And then it’s
free, so why pay for it?

Perhaps a more likely arrangement
would be the pay-as-you-enter plan,
whereby the purchaser of radio equip
ment would pay a very small percent-
dge toward the general broadcasting
fund at the time the sale was con-
summated. This collection might ei-
ther take the form of a slight increase
in the cost of radio equipment, or as an
additional sum of fixed percentage.
The main difficulty here, no doubt,
would again be the old story of the ra-
dio parasites, who thrive on radio
broadcasting without ever contributing
a single thing toward it. No doubt
these parasites would appeal to a cer-
tain kind of trade by not collecting a
broadcasting tax, thus offering radio
equipment at lower prices, as they do
at present.

Therefore, we must cast about for
some radio article which is controlled
by responsible manufacturers and suf-
fers no competition whatsoever. Im-
mediately we think of vacuum tubes.
Aside from a handful of “bootleg”
tubes which are of little or no account,
the manufacture and sale of vacuum
tubes is mostly in good hands and is
readily controlled. Furthermore, vir-
tually every listener-in uses vacuum
tubes, not only as part of the original
installation, but also as renewals from
time to time.

The vacuum tube offers an excel-
lent means of collecting funds for
broadcasting. If a small charge of 50
cents were collected on every vacuum
tube sold, the total amount of money
thus raised would exceed one million
dollars a year. Inasmuch as there is
virtually no competition in the manu-
facture of vacuum tubes, the manufac-
turers could readily set a price which
would include a broadcasting tax to
be passed on to the consumer. Of the
various devices for collecting broad-
casting revenue, a small tax on each
vacuum tube sold appears to be the
simplest, most applicable, and—if such
a thing is possible—the most favora-
ble from the standpoint of the public.
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Passine THE HAT AROUND

In view of the demand on the part
of the radio audience for nothing but
the best programs, the broadcasters
are finding it increasingly difficult to
do their work, especially under the ex-
isting  gratis-free-for-nothing basis.
It has been suggested from time to time
that some big-hearted individuals of a
decidedly public-spirited turn of mind
might well give a little thought to ra-
dio. Just as public libraries have been
endowed and public concerts have
been paid for and other things have
been done for the general public, so
might radio be supported to the ever-
lasting fame of some far-sighted indi-
vidual. A moderate sum of money,
donated to radio broadcasting, would
go a long way. It might serve to se-
cure the greatest artists, the finest or-
chestras, the leading lecturers, and so
on.

So far, nothing has been done along
this line, but it seems to be only a
matter of time before some wide-awake
gentleman of means will see a new
way of doing something for the gen-
eral public. For here is an opportunity
of doing something not merely for the
inhabitants of a town or city, but of
doing something for hundreds of
thousands and even millions at one
time. By means of radio broadcast-
ing, the philanthropical offer which
formerly benefited but a small number
of people and a single locality, is now
amplified so as to reach the multitudes
and spread over a wide area. Retail
philanthropy thus becomes wholesale
philanthropy.

Let us not leave such a task wholly
to kind-hearted individuals of surplus
wealth. There is no law against the
average individual considering a dona-
tion to broadcasting. The time may
come when we shall have drives for
broadcasting funds. If the radio lis-
teners insist on hearing certain things
broadcasted, what is fairer than to have
them join in a collection for the pur-
pose of raising the necessary funds to
enable the broadcasters to secure the
necessary features?

RaDIO A LA ScraAMBLED EcGs

Technical progress in radio may yet
evolve some simple means of collect-
ing for high-grade programs, It seems
only a matter of time when there will
be two definite classes of radio broad-
casting service—the regular or free
service, and the subscriber service. The
former is familiar to us now. The lat-
ter will make use of some secret meth-
od of transmission and reception, such
as a wave-scrambling device or wave-
changing gear for the transmitter and
receiver, so as to preclude anyone from
listening-in except a paying subscriber.
In this manner it will be possible for
the opera house, the lecture bureauy,
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the leading theater, the stock quotation
service and others to give a definite
program in return for fixed subscrip-
tion fees. The subscriber, having paid
the fee, will receive a complete receiv-
ing set with the wave unscrambling de-
vice, thus insuring a “seat” in the spe-
cial entertainments. This method of
broadcasting will afford an important
source of revenue for various theaters,
lecture bureaus, special information
purveyors and others, and will become
an invaluable by-product to their pres-
ent efforts. Such a plan is already in
effect in the form of “wired wireless.”

So much for the collecting of funds
from the receiving end of broadcast-
ing. Fully cognizant of the fact that
it is difficult to make people pay for
something which they have been re-
ceiving for nothing, we hasten to turn
our thoughts to collecting from the
microphone end. We are back again
to the matter of publicity and propa-
ganda via radio, and how it can be
converted into dollars and cents for
defraying the costs of the voices of
space.

TuE MobpERN WAy To “Hire A HarLr”

It has remained for the great Ameri-
can Telephone and Telegraph Com-
pany to evolve a means of making
broadcasting economically possible,
based on toll broadcasting of publicity
talks and features. The original idea
of the telephone organization was to
operate an out-and-out toll station or
a group of such stations, which would
be turned over to any company or in-
dividual for a fixed charge of so much
per minute. In the New York district
alone, some one hundred and fifty con-
cerns in the past year have endeavored
to purchase radio transmitting equip-
ment for the purpose of broadcasting
on their own account, and it goes with-
out saying that if all these stations had
been opened up, we would have the
story of the Tower of Babel brought
up to date.

As it was, these various companies
were induced to give up the idea of in-
dividual broadcasting stations, and, in-
stead, to make use of the facilities of
the American Telephone and Tele-
graph station known as WEAF. In
order to attract a large and attentive
audience, this station has developed
the highest grade programs which
serve as vehicles for a certain amount
of publicity features, just as the text
columns of any magazine or newspaper
serve to attract readers for the adver-
tisers.

Now the publicity featires broad-
casted through WEAF and, on occa-
sion, through other broadcasting sta-
tions of the Bell System, are ingeni-
ously prepared. In the beginning,
when the plans of the telephone com-
pany were unfolded, it was feared that
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these publicity features would be bald
advertisements, following the tech-
nique of the conventional printed ad-
vertisement. But to the credit of the
telephone company broadcasters, let
it be said that the publicity features
have been handled in a most interest-
ing and delicate manner, in most in-
stances blending in with the regular
program, so as not to detract in the
slightest degree from the high quality
of the entertainment. Indeed, some of
the most interesting talks heard over
the radio have been of a publicity na-
ture, and they have been readily re-
ceived by the public even though the
name of the product or the manufac-
turer has come in for some slight men-
tion some time during the various
talks.

Then, too, the Bell System broad-
casting stations have been sending out
excellent musical programs the cost of
which have been defrayed by certain
large national advertisers. Surely these
advertisers, paying for the use of the
station and, in several instances, pay-
ing real money for the musicians, are
entitled to a brief mention. Banquets
and meetings and theatrical perform-
ances have been broadcasted, and in
many instances these affairs have car-
ried subtle publicity, but always they
have been most interesting.

The success of the American Tele-
phone and Telegraph Company has
been based on making publicity fea-
tures of the utmost interest to the lis-
teners, first, last, and always. Rather
than let a publicity seeker or adver-
tiser say what he would like to say,
they have seen to it that the talk would
carry some real message of interest
primarily to the listener. Further-
more, they have limited the talks so as
to make them just long enough to tell
the story, but not too long to bore the
audience and lose the listener-interest.

There is no doubt but that the tele-
phone company has pointed out the
way to make radio broadcasting eco-
nomically feasible under the present
conditions. After all, it will probably
be easier to collect at the transmitter
than at the receiving end. Advertisers
have not been slow to appreciate the
entry of a new publicity medium into
the field, and more and more of them
are giving considerable thought to
broadcasting in preparing their budget
of advertising expenditures for the
vear 1924.

Meanwhile, other broadcasting sta-
tions, impressed with the progress
made by the Bell System broadcasters,
are considering the possibilities of pub-
licity talks. They fully realize that
many of their present speakers appear
before their microphones for no other
purpose than to obtain publicity, and
there is no reason why that publicity

(Continued on page 66)
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Opportunities in Radio Today

(Continued from page 23)

THE ANNOUNCER

Broadcasting has created a new profession,
the radio impresario

their regular engineering courses. I
have in mind such institutions as Co-
lumbia University, Yale, Harvard, Mas-
sachusetts Institute of Technology and
the Polytechnic Institute of Brooklyn.
The College of the City of New York
although it does not give a straight en-
gineering course leading to a degree
has, nevertheless, a well organized and
successful course of study in radio en-

gineering. Therefore, a practical way

of learning radio properly is to be
versed in electrical engineering or at
least in electrical principles; then
through amateur experimentation or
other means acquire enough radio
knowledge to become a member in the
Engineering Department of one of the
large companies and specialize in de-
signing, construction, or research.
Invention takes a prominent place
here, for there are still a great many
technical problems to be solved in
radio. Here again all is not gold that
glitters. An engineer of my acquain-
tance who carefully inspects every
radio patent issued by the United
States Patent Office, told me that there
is but one out of every thousand pat-
ents issued that is really of any bene-
fit to radio. The remaining 999 pat-
ents he calls “paper patents”’ that are
practically worthless.  Incidentally,
these “paper patents” reflect the great
lack of knowledge and experience on
the part of these would-be-inventors.
Many of these documents have been
prepared by men who have but a vague
understanding of radio fundamentals.
It would seem, therefore, that if a com-

petent electrical engineer contemplates
specializing in radio, the field is wide
open to him for fame and recognition
providing he is willing to keep close to
essentials and present-day needs.
There is, of course, the possibility for
an electrical man to pursue a strictly
electrical career, at the same time us-
ing radio as a hobby, for he knows that
he may, through due process of ex-
perimentation and research, construct
something of real importance and bene-
fit to the art.

MANUFACTURING

This branch offers opportunities to
the man of mechanical bent. Today
there are hundreds of substantial man-
ufacturing organizations who in turn
employ thousands of radio mechanics.
Indeed some of the heads of these
manufacturing organizations started
out in minor positions, such as as-
semblers, later became shop foremen
and finally decided to go into manufac-
turing on their own. This classifica-
tion may also include construction,
that is to say, the installation of large
radio plants at land stations and on
board vessels. Since the United
States easily leads in radio communi-
cation, many installations are sent to
Central and South America whereup-
on experienced and expert construc-
tion men are required to do the install-
ing. Repair and service also take a
prominent place here. In all the
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branches of manufacturing and con-
struction there are many opportunities
for a career.

BROADCASTING

Now we come to perhaps the most
popular branch of the radio game.
Broadcasting involves many activities
some of which I have already covered,
such as engineering, manufacturing
and construction, but today this branch
has become so specialized that it re-
quires specialization in the broadcast-
ing field alone. In addition to this
there are, of course, the better known
positions such as announcer, studio di-
rector, program manager, operator and
others. In fact, broadcasting has de-
veloped a brand new profession, that
of “radio impresario.” The tact, in-
itiative and resourcefulness of the
radio impresario has done much to
make radio broadcasting a {favorite
form of entertainment for millions, as
it is today.

MERCHANDISING

Here indeed is a large and profit-
able field. Merchandising, as many
know, involves several functions
known as distribution, servicing, ad-
vertising and selling. Each of these
sub-divisions are simply alive with op-
portunities today. They become par-
ticularly profitable to men who not only
have had this business experience, but
who, in addition, know radio. Thus,
the salesman who knows radio funda-
mentals has the jump on the salesman
who is simply a salesman. In other

(Continued on page 64)

MERCHANDIZING

The novelty of radio gives the radio salesman a unique advantage, but this does not lessen the
necessity that he should be a trained radio man, well equipped to discriminate between well-
made and inferior goods



Distortion-Free Amplifiers

grossed in the past in receiving,

or trying to receive, distant
broadcast stations, that they have al-
most entirely neglected the matter of
obtaining good music or understand-
able speech from their radio sets. The
writer does not wish to belittle the re-
ceiver that can bring in stations sev-
eral thousand miles away—it is one of
the great advantages of radio over
other forms of entertainment. If the
radio enthusiast does not care for the
program broadcast by the local sta-
tions, or if he is particularly inter-

RADIO fans have been so en-

15000 1o 20000 ohms resistance

By Abraham Ringel

Member, Institute of Radio Engineers

purpose of this article is to discuss
distortionless amplifiers, it is important
to note that the loud-speaker should
also be distortionless. There is still
room for considerable improvement in
loud-speakers. On the other hand,
audio frequency amplifiers may be
made absolutely perfect through the
use of resistance coupling.

In any system which is to reproduce
speech or music without distortion, it
has been shown by telephone and
acoustic engineers that it is necessary
to transmit a band of frequencies rang-
ing from about 30 cycles per second

mmake speech and music natural, With-
out them, the quality is undeniably
“tinny,” the background is gone in
music; all the lower notes of the or-
gan, orchestra, or baritone are gone;
all speakers appear to have a “down
east” twang to their voice. The higher
frequencies are required to reproduce
the other tones, such as that of violin,
flute, saxophone, soprano voice, higher
frequencies in the voice sounds. The
extremely high frequencies, above
5,000 cycles per second, are necessary
to obtain the higher tones of the violin
or piccolo. and the consonant sounds
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Figure 1. A standard two stage audio frequency amplifier with iron not giving as much amplification as that shown in figure 1, nevertheless

core transformers

ested in a feature put out by a dis-
tant station, he can readily tune in the
desired station.

It is quite safe to say, however, that
most attention is paid to the local
broadcasters, and it is strange indeed
that the fans should be more inter-
ested in freak circuits, so highly ad-
vertised, than in securing music that
one can enjoy. How many of you
readers can really say, after listening
to a violin recital over the radio, that
you actually seemed to be in the same
room with the player? How many of
you have listened to people whose
voices you were acquainted with? Did
you hear the violin itself, or the
speaker? Or did you hear something
that sounded like a violin, or a voice,
rather harsh and strident, that bore
some resemblance to that of the speak-
er? Sad to relate there are many radio
sets in use today that reproduce broad-
cast music and speech with poor qual-
ity. This is due partly to the audio
frequency amplifier, and partly to the
loud speaker used. For the present
we will leave out of this discussion the
possessors of single-tube receivers who
use telephone headsets for listening to
the broadcasting. They are very for-
tunate in that they obtain quality far
superior to that of an ordinary ampli-
fier and loud-speaker. Although the

to more than 5,000 cycles per second.
Certain oscillographic pictures taken
by the writer of speech and music as
well as many other tests made by him
supports this theory. Many notes in
various musical instruments are well
below 100 or 200 cycles per second, for
example, the organ, piano, bass viol
and drum. It is these low frequencies
below 400 cycles per second, that gives
background so necessary in orchestral
or band music. It has been shown in
recent tests by telephone engineers that
most of the energy in voice sounds,
both made and female, is between 250
and 300 cycles per second. The
writer has found in his own tests that
these low frequencies are required to

provides distortionless reproduction

especially the S, F, TH, SH and H, in
the human voice.

An audio frequency amplifier must
amplify all these frequencies equally
well in order that no distortion will
take place. If any frequencies are
emphasized more than others, these
tones will be more prominent in the
loud speaking device. Those which
are amplified less. than others, will be
overwhelmed by the rest. This is one
of the principal causes of distortion in
present-day amplifiers, and as shown
above certain portions of speech or
music are suppressed and others are
over-emphasized. There is another
source of distortion in transformer-
coupled amplifiers because of the plate

A

Figure 3. Here is an
interesting  compari-
son between the volt-

age amplification
curves of transformer
and resistance coupled
amplifiers. Note that
the latter amplifies
all audio frequencies
evenly.
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current which magnetizes the iron
cores of the transformers. This direct
current generally sets up a magnetic
flux which saturates the core, so that
as the current is increased, no addition-
al magnetic flux is produced. Thus,
only that portion of the alternating
plate current, due to the sound, which
decreases the plate current is capable
of producing any change in the mag-
netic flux in the transformer cores.
The wave shape of the resulting
voltage generated in the secondary of
the transformer is thus different from
the wave shape of the plate current,
which it is supposed to reproduce,
since the secondary voltage is deter-
mined by the varying magnetization of
the core, and this magnetization has a
different wave shape than that of the
plate current. A remedy for this lies
in the use of large amounts of iron so
that the core does not become satu-
rated. _Existing transformers would

hard to say what the varying plate
voltage will be. Suffice to say, the re-
sulting distortion is generally enough
to make the sound practically unin-
telligible, assuming that the loud speak-
er itself is able to handle that amount
of energy. This form of distortion
would be present in all amplifiers—un-
reservedly, all amplifiers—unless suit-
able power tubes were used for the
stages handling such voltages. In this
connection, it is worth mentioning, only
a 50-watt transmitting tube is really
capable of efficiently handling a grid
voltage of the order of 80 volts at
speech frequencies, without distortion.

We have already pointed out how
distortion is introduced through satu-
rating the iron cores of transformers
and overloading the tubes and trans-
formers with excessive sound currents
and voltages. It remains to indicate
how unequal response is obtained for
different frequencies with amplifying
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primary of the amplifying transformer
to currents of different frequencies. At
low frequencies this impedance is only
a few thousand ohms and is relatively
small compared to the impedance of the
tube between filament and plate. The
incoming sound currents are applied
to the grid of the amplifier tube, and
the amplified voltage sets up a current
in the plate circuit, which contains the
filament to plate resistance and the im-
pedance of the primary winding in se-
ries.  When the latter impedance is
small compared to that of the tube,
normally 15,000 to 20,000 ohms, only
a small percentage of the amplified
voltage will be available across the
transformer terminals. If this im-
pedance is large compared to that of
the tube, most of the voltage will be
available for further amplification. The
impedance in an ordinary transformer
is generally sufficiently great above 600
cycles so that comparatively little of the
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have to be tripled in size in order to
avoid this distortion. Similar iron dis-
tortion is present in amplifiers employ-
ing choke coil coupling. This type of
distortion is not present in resistance
coupled amplifiers, because no iron is
used. A somewhat similar type of dis-
tortion results when a vacuum tube is
overloaded, when the radio fan is so
desirous of obtaining noise that he uses
three or more stages of amplification,
and uses ordinary receiving tubes for
the purpose. The ordinary loud speak-
er requires about 20 volts of varying
speech voltage to produce a fairly
loud output, and this is usually ob-
tained on local stations with two stages
of transformer-coupled amplification.
If a third stage is added, with a step-
up transformer of say 4 to 1 ratio, we
have a voltage of about 80 volts on the
grid of the third audio stage. Tt is

of a regular transformer coupled amplifier

transformers and choke coil coupling.
Frequencies below 300 cycles per sec-
ond and above 3,000 cycles per second
are very important. The writer has
tested several transformer - coupled
amplifiers and compared them with re-
sistance-coupled amplifiers at various
frequencies, running from extremely
low frequencies up to 10,000 and even
20,000 cycles per second. The curve
of a two-stage amplifier using trans-
formers of very good quality, as com-
pared with ordinary transformers, is
indicated in figure 4. It will be noticed
that the amplification is negligible at
the low frequencies, rises to a maxi-
mum value at about 3,000 cycles per
second and then drops again and keeps
on falling at the higher frequencies, be-
ing practically negligible about 6,000
cycles per second. The cause for this
is the varying impedance offered by the

ure real quality of reproduction—and the price of the parts is no greater than the price

amplified plate voltage is wasted in the
filament to plate resistance. But below
300 to 400 cycles per second this im-
pedance is so small that most of the
voltage is dissipated in the resistance
of the tube itself. At high frequencies,
the question of the capacity of the
windings enters. The secondary usu
ally has some 15,000 or 20,000 odd
turns of wire and the capacity is quite
large. This capacity when transferred
back to the primary side of the trans-
former is even greater, because of the
turns-ratio between primary and sec-
ondary. It is shown in all standard
transformer theory that the capacity
of the secondary is in effect multiplied
by the square of the ratio of turns,
when considering the capacity trans-
ferred to the primary. So that if the
ratio of turns is 4 to 1, the secondary
capacity acts as if it were a condenser
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of 16 times its actual value shunting the
primary winding. If the ratio is 10 to
1, the effective capacity is 100 times
as great. This gives rise to resonance
effects, in some cases of poor trans-
formers. Very sharp peaks are ob-
tained in the neighborhood of 1,000
cycles per second, and while the ampli-
fication is large at this point, it is very
small at higher frequencies, because the
capacity tends to shunt aside these fre-
quencies and they are lost in capacity
currents in the condensers formed by
the capacity between the various turns
of the windings. It is almost impossi-
ble to build a transformer that can
amplify over a very broad range un-
less the dimensions of core, etc. are
greatly magnified.
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THE WIRELESS AGE

from the filament and would soon para-
lyze the tube. The voltage across the
grid is amplified by the action of the
vacuum tube and sets up a certain vary-
ing current in the plate circuit. If this
plate resistance is equal to the external
resistance R,, the voltage amplified in
the tube is distributed equally between
the two, and half of this voltage is
available for further amplification. If
the external resistance is seven times
as great as that of the tube, the voltage
will be seven times that dissipated by
the tube, or seven-eighths the entire
voltage generated by the tube will be
available for use. This will be the same
for all frequencies, from the very low
frequencies around 20 or 30 cycles up
to radio frequencies of about 100,000
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plification at the all-important low fre-
quencies, and somewhat less at
the frequencies above 600 cycles
per second. With four stages of re-
sistance coupling, there is a vast superi-
ority, both in amount of amplification,
and uniformity of response over a wide
band of frequencies. These curves are
illustrated in figure 3. For practical
purposes, however, three stages of re-
sistance coupling will give results that
are practically as loud as two stages of
transformer coupling, and without dis-
tortion !

There is one apparent drawback to
the use of resistance-coupled amplifiers.
We have a resistance of say 100,000
ohms in series with the plate. Allow-
ing a direct current of about 1 milliam-
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Figure 5. A detector

We are thus led to the only very
close approach to a distortionless am-
plifier, viz., the resistance-coupler type.
Figure 2 illustrates the essentials of a
two-stage resistance-coupler amplifier.
The input is connected in the plate cir-
cuit of a detector tube and the rectified
radio frequency produces a certain au-
dio frequency current in the plate cir-
cuit which gives rise to a voltage across
the resistance R,. This resistance can-
not be directly connected to the grid
of the next tube, since it would make
the grid highly positive and thus make
the tube inoperative.  Connection is
made through a condenser of fairly
high capacity. A condenser has the
faculty of allowing varying currents to
pass through, but offers infinitely high
impedance to the progress of direct
currents. Thus the speech currents,
or rather voltage, in R, is applied to
the grid of the first amplifier tube. A
grid leak is shown connecting the grid
to the negative side of the filament. If
this leak were not present, the grid
would acquire a very high negative po-
tential due to the combined action of
sound voltage and electron current
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and three stage resistance coupled amplifier.

cycles. The writer has actually mea-
sured the amplification of a resistance-
coupled amplifier up to 20,000 cycles
without finding any diminution in am-
plification. This amplification remains
constant because the external resistance
is not dependent on frequency as is the
case with the transformer or choke
coil coupling.

There appears to be some myth in
circulation, that great amplification
cannot be obtained with resistance
coupling. True, the amplification ob-
tained with a single stage of resistance
coupling is less than that using trans-
former coupling, but the amplification
when using resistance coupling is ab-
solutely the same at all frequencies,
and is in fact greater that that of many
transformer-coupled types below 100
cycles and above 5,000 cycles. How-
ever, it is these lower frequencies that
are of vital importance.  With two
stages of transformer coupling, enough
amplification is obtained to give satis-
factory intensity of sound from a loud
speaker. It requires just one more
stage of resistance coupling, i. e., three
stages, to give very much greater am-

Full details are given in the text

pere as the plate current, it means that
there will be a voltage drop of 100 volts
across the external resistance. It is
therefore advisable to increase the B-
battery to a voltage considerably be-
yond this value. In actual practice, it
is advisable to use B-battery voltages
ranging upwards from 150 volts to
more than 250 volts. Generally, the
higher the voltage used, the better the
amplification and the greater amount of
energy that can be handled without dis-
tortion.

In the past, resistance-coupled am-
plifiers were more or less noisy, due to
various causes. First among these was
the lack of a good quiet tube. This
trouble is obviated now by using the
UV-201-A, or C-301-A, both of which
are exceptionally fine tubes, which, be-
cause of their good exhaust are abso-
lutely noiseless. The writer has used
amplifiers of eight stages containing
UV-201-A’s and could detect no rush-
ing, hissing, or frying noises so often
noticeable in older types of tubes.
Doubtless the low filament tempera-
ture is also effective in reducing these
parasitic effects. Another source of
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noise in former years has been the plate
resistances, which were generally or-
dinary carbon rods, whose resistance
would vary with the room temperature
and humidity of the air. Now there
are available excellent resistances for
this purpose, namely, the “lavite”
type. These resistances are made by
the Western Electric Company in vari-
ous sizes: 38-W = 100,000 ohms. 38-
A = 50,000 ohms, 38-B = 12,000
ohms. The coupling condensers, of
about two microfarads capacity, should
have small leakage.  For this pur-
pose the Western Electric condensers,
type 21-D, are suitable. The grid leaks
are often an exceedingly important
factor. Their value may be from 2 to
5 megohms, but should preserve a con-
stant resistance, since any variation in
resistance is likely to manifest itself in
the form of noise in the output of the
amplifier.
that a reliable make of grid leak should
be used here. The writer has obtained
best results with the glass enclosed.
moisture proof grid leaks. All of the
above points are of great importance
and the radio fans who intend building
these amplifiers should strictly adhere
to the equipment mentioned above.
Figure 4 illustrates a three-stage re-
sistance-coupled amplifier connected to
a standard regenerative receiver. A
feature worthy of note is the radio
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It is, of course, understood

connect a .0025 mfd. condenser across
the loud speaker as a further precau-
tion against any radio frequency that
may be present in the amplifier, al-
though this is not strictly necessary.
All tubes should be UV-201-A, or C-
301-A. The detector may be a UV-200,
or C-300, but it will require some ex-
perimenting with the plate voltage to
determine the proper working point for
good detection. This will probably be
somewhere between 130 to 160 volts
—the effective voltage on the plate it-
self will be only about 20 volts. The
B-battery voltage should be as large as
possible, at least 150 volts, i. e., seven
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coupled amplifier unit. The unusual
feature here is in the method of con-
necting the jacks in the circuit. They
are shown so as to conpect the phones
on loud speaker in series with the plate
resistance. This is preferable to any
other method, since then the entire B-
battery voltage will not be directly on
the plate. The arrangement of ap-
paratus shown in figure 6 is so designed
as to make all leads connected to grid
and plate extremely short. There will
be no trouble at all from howling or
squealing 1if this lay-out is preserved.
Needless to say, all parts should be
close together in order to keep the con-
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frequency choke coil connected in se-
ries with the plate resistance and the
.0025 blocking condenser shunting the
two. The purpose of this is to pre-
vent any of the radio frequency from
getting into the amplifier. This am-
plifier is quite capable of amplifying
these frequencies and the experimenter
is then likely to be troubled with radio
frequency oscillations in the system.
‘The insertion of the choke coil, an or-
dinary honeycomb or duo-lateral coil
of about 250 turns, and a blocking con-
denser will do the trick very nicely.
The coupling resistances for the first
two stages are 100,000 ochms each, and
that for the last stage is 50,000 ohms.
The condensers are all of 2 micro-
farads capacity. Best results are ob-
tained with grid leaks of the values
indicated. It is generally advisable to

REAR VIEW

Figure 6. Top, rear and side views of the resistance coupled amplifier

blocks of B-batteries. The larger size
batteries are to be preferred because of
their longer life. It will be noticed
that the grid leaks of the first two am-
plifier tubes are connected to the nega-
tive leg of the filament, and that the
filament rheostats are in the negative
leads. In this way a slight negative
potential, always desirable, is imparted
to the grids of these tubes. In the last
tube, the grid leak is connected to a
C-battery of about 9 volts which is re-
quired to prevent the grid from be-
coming positive when too powerful a
sound voltage is produced. Such an
arrangement, four tubes in all, will
give very satisfactory loud speaker op-
eration.

Figures 5 and 6 show respectively
the wiring and lay-out of a practical
detector and three-stage resistance-

necting wires short and direct. There
is no need for shielding the stages,
since the system is extremely stable
and will not oscillate readily at audio
frequencies.

Either wood, bakelite or hard rubber
may be used for the panels. In case
wood is used, it should be of close
grained hard wood, to which two coats
of thin shellac or varnish have been
applied. This is to prevent the ab-
sorption of moisture by the wood,
which would be likely to cause noise
because of varying leakage resistances.

The quality of speech and music ob-
tained from such an amplifier will be
a revelation to the radio fan, especially
when used with a good loud speaker,
and he will feel well repaid for the
labor expended in building the ampli-
fier.



Rejuvenating Dry Cells

By Dr. E. Bade

WHEN the zinc of a dry cell is eaten
out, the cell is usually thrown
away and a new one procured. This
is not necessary; a well made dry cell
of standard make can be made to give

twice as much service as it has already
given before new ones are required.

When a dry cell goes dead, and the
zinc is still good, additional life may
be given by punching a few holes in
the zinc and placing the battery in a
concentrated solution of ammonium
chloride. But when the zinc is eaten
up, no life can be added by this method.
It becomes necessary to make a
straight Leclanché cell.

This is accomplished by removing
all traces of zinc from the outer wrap-
per of the dry cell. When the zinc is
removed, a cardboard layer will usual-
ly be found beneath it; carefully re-
move it, until the black inner layer of
carbon and manganese dioxide is ex-
posed. If it is a cheap make, the paper
will be lacking and a cloth wrapper will
be found in its place. Do not remove
this. The better grades of dry cells
will fill the carbon center rod to with-
in 14 of an inch of the top. Cover
the entire carbon and manganese mix-
ture with a piece of cloth and wrap a
strong string around it very tightly.

Then take a piece of zinc, which
can be obtained in sheets of almost
any thickness, and bore a hole nea
the top after it has been cut into strips
just long enough to encircle the car-
bon cylinder. Into this hole a bolt
is passed and a wire is bent around it,
then a nut is attached and the bolt and
nut tightened. This is the negative
pole of the battery.

Pour into an open quart jar a con-
centrated solution of ammonium chlor-
ide, and into this solution place the
carbon element. Then the negative
element, the zinc ring, is introduced,
and the cell is finished. This cell will
give, on the average, 1.1 volts. When
one volt is to be drawn for a protracted
period as in radio tubes, then a num-
ber of these cells should be placed in
parallel by connecting zinc to zinc and
carbon to carbon.
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How to Determine the Polarity
of a Phone
A

FRENCH amateur, J. Libre, of

Roubaix, vice-president of the
French Northern Radio Club, reports
a method of determining the polarity
of a phone, now used by all the mem-
bers of the club. The method is as
follows: The phone is placed on a table
with cap and diaphragm removed, and
a compass is brought sufficiently close
to it to produce a deviation in the
needle. When the needle has taken its
new position in response to the attrac-
tion of the magnet in the phone, a cur
rent is passed through the windings ot
the phone. A new movement will be
noted in the needle of the compass
If the needle swings still further in the
same direction in which it originally
was deflected, it is an indication that
the current passing through the coils
of the phone serves to increase the
magnetic field. This is the proper con-
nection. If, on the other hand, pass-
ing the current through the phone
causes the needle to swing back in the
opposite direction, the current is flow-
ing through the coils in the wrong way,
neutralizing the effect of the perma-
nent magnets. This is wrong, and
tends to weaken the phone.

BARLE- Y1 _'.'. A Wit
Alexander Udoff, 16-year-old amateur, builds

a miniature Flewelling set. Here’s compact-
ness and simplicity!




A Real 100-Volt B Battery

HE plate supply for a receiving

set presents a difficult problem to

the average amateur as there are
but two types of B batteries available
—the dry and storage cell batteries;
the first is costly and necessitates re-
newal, while the latter, if made at
home, rarely gives the service expected
of it. However, the accompanying
article offers constructional details of
a thoroughly efficient B storage bat-
tery, a battery easy to make and low
m cost, one that has sufficient ampere
hour capacity to obviate recharging
over a period of weeks with a number
of tubes draining it—and a battery of
this type will last for five years with
careful handling.

The battery here described consists
of one unit containing fifty cells giv-
ing 100 volts and is of the lead type.
The containers are glass test tubes 1
inch in diameter and 7 inches long, the
small plates are cut from regular stor-
age battery plates; the $eparators are
cut from regular battery separators
and the connecting lugs are cut from
sheet lead. The rack can be made
from pieces of wood found lying
around any workshop.

A battery containing any number of
cells can be made, but if a large bat-
tery is desired it is recommended that
more than one unit be constructed. If

By John W. Brooks

a battery of 24 volts is desired make
one containing twelve cells, following
the directions given for the larger one.
The battery described, furnishing the
plate voltage for the set above men-
tioned, gives a month’s service on each
charge and is equal in quality to any
radio “B” battery that can be pur-
chased. With reasonable care the bat-
tery should last at least three years, so

.considering the cost (about $10.00) it

makes a good investment,

For the convenience of the reader
and to make the construction as simple
as possible the various steps will be
classified under separate letters

CONSTRUCTION

(A) Plates. Thirteen positive and
thirteen negative storage battery
plates, measuring 5 inches high and
5%4 inches wide, are necessary. Each
plate should be composed of eight
grids, counting crosswise. These can
be purchased from any battery shop or
garage.

The small plates are cut as follows:
The plate is laid on a board, the same
width as the plate, then another piece
of wood is placed on the plate, where
the cut is to be made, and clamped
firmly to the workbench. A common
hack saw is used to do the cutting.
The small plates are cut from the
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larger one as shown in figure 1. The
cut should be as near the small lead
wire, running lengthwise, as possible.
Care should be taken that same is not
broken or the plate cracked in any
way. Each large plate will give four
small ones, and if care is used while
cutting not one should be wasted
When handling the small plates they
should be placed between two pieces of
wood to protect them against breakage.

(B) Separators. Eleven storage
battery separators are required. These
should be as wide as the plate and 1
inch higher.

The small separators are cut from
the large one by cutting against the
grain with a sharp knife. A steel
edge rule should be used to guide the
knife. They should be a trifle wider
than the plates. Five small separators
can be obtained from each large one.
Do not use any separators that are
cracked or split while cutting.

(C) Containers. Fifty glass test
tubes are necessary and may be pur-
chased from hardware stores, drug
stores or glass company. They should

. measure 1 inch in diameter by 7 inches

long, and can be either round or flat
bottomed. If this size cannot be ob-
tained, purchase the next larger size—
114 inches by 7 inches.

(D) Connecting Lugs. Four pounds
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of sheet lead are used to make the
lugs. The thickness of the lead is g
inch, which size comes 7 pounds to the
square foot. The lugs are cut 3/16
inch wide and the required length. If
it is impossible to obtain sheet lead,
large size pure lead wire can be used.

(E) Solution. About ¥4 gallon of
1.300 sulphuric acid solution is re-
quired. This can be purchased pre-
pared from a battery shop or garage.
The solution for the battery should
not have a density over 1280 (hy-
drometer reading). A 1.280 solution
is obtained by adding distilled water to
the 1.300 solution. When adding
water test often or the solution may be
too weak. About three pints of the
solution are required for the first
filling.

(F) Rack. The material used in
constructing the rack consists of 2
boards of white pine or cypress 1 x
12 x 20 inches, and 2 pieces of wood
1 x 1 x 4 inches.

The rack is constructed as follows:
With a rule or square measure 134
inches from each end, and draw lines
across the board, then measure 1Y%
inches from each side, and draw lines
running lengthwise of board—this will
give an oblong 9 x 1674 inches. Di-
vide this oblong into squares by draw-
ing five lines lengthwise and ten cross-
wise. These squares should measure
1% x 114 inches as shown in figure 2.

At intersection of lines, holes are
drilled, the diameter being the same as
the diameter of test tubes. A margin
of 14 inches should be left at each
side and each end of board. Do not
cut the remaining margin off until all
holes are drilled as the board will crack
at ends or sides. In the board used
for the top of the rack, the holes are
drilled all the way through by drilling
until the screw point of the drilling
emerges from the other side. Turn
the board over and drill through. The
holes in the base board of the rack are
drilled only half way through. The
upper part of the rack should be drilled
first and used as a template for drill-
ing the base. This saves measuring
off both boards. Be sure the bits are
sharp or the resulting holes will be
rugged. The end pieces are made by
cutting diagonally the length of the
1 x 1 inch material. The resulting
pieces will be triangular measuring 1 x
1 x 174 x 4 inches.

The rack is put together by nailing
the four triangular pieces on the base
board, one at each corner. The upper
board is nailed on the other end of the
pieces. The edges of the triangular
pieces and base board and upper board
of rack, should be flush.

The rack can be left unfinished or
finished as follows: Dissolve old
phonograph records in wood alcohol
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and apply with brush. Varnish or
paint should never be used.

The battery is assembled as follows:

(1) Preparing Plates. 1f full 1
inch (inside diameter) tubes are used
two plates and separator will fit tightly
in the tube. It will only be necessary
to file off rough edges of the plates.
If tubes measuring slightly under 1
inch (inside diameter) are used it will
be necessary to file the plates to the re-
quired size. When filing, the plates
should always be placed between two
pieces of wood to prevent breakage
and care should be taken that the small
lead wire is not filed through. A posi-
tive and negative plate (with separator
between) should be fitted to a certain
test tube. Sometimes it is necessary
to file the edge on one side of plate
more than the other, in order to fit

Our Chance to Listen to the
British and French Amateurs
Prizes for Sharp Ears

American amateurs are sincerely
urged to listen for signals from ama-
teur stations in Continental Europe
during the period of December 22,
1923, to January 10, 1924. This will
be the fourth series of trans-oceanic
tests under the auspices of the Ameri-
can Radio Relay League in an effort
to promote better amateur communi-
cation between America and Europe.

To facilitate receiving at this end
the French and British amateurs will
transmit on alternate nights, the trans-
mission hours from 8:00 P. M. until
1:00 A. M., Eastern Standard Time,
the French starting the tests on De-
cember 22. It is absolutely essential
that our fans do not “break in” dur-
ing the twenty days of testing as we
must lend every support to establishing
two-way Trans-Atlantic Amateur Com-
munication. Support in this direction
is practically assured as the efficiency
of our amateur transmitters was ade-
quately proved last winter during the
third series of tests.

By way of special inducement to in-
sure “quiet air” during the tests, $3,-
500.00 worth of prizes will be awarded
for the best reception reports turned
into American Radio Relay League,
Headquarters, 1045 Main Street, Hart-
ford, Conn.

This will be an excellent chance to
show that we can copy foreign ama-
teur signals.

shape of tube. If tubes larger than
1 inch (inside diameter) are used, it
will be necessary to file rough edges of
plate, assemble positive and negative
plate (with separator between), wrap
small rubber band around each end
and the unit is complete.

(2) Burning Connecting Lugs to
Plates. The connecting lugs should
always be burned to the plate and
never soldered. On account of the
smallness of lead space on plate, the
electrical method of lead burning is
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most practical. For the burning opera-
tion the following material is required :
1 6-volt storage battery; 2 pieces, size
No. 18 copper wire 4 or 5 feet long,
and about 2 feet of resistance wire,
size No. 18.

The heavy lead wire at the upper
end of plate is scraped clean. The
connecting lugs are bent as shown in
figure 3, and both ends scraped clean.
The lug should always be burned to
the side of the plate toward the oval of
the tube.

To burn lug on plate attach the 2
pieces of copper wire to terminals of
storage battery. A piece of resistance
wire 34 inch long is cut and bent
double. This is twisted, forming an
eye at one end, which is attached to
one of the copper wires. The resis-
tance wire, after being doubled, should
not be over 14 inch long. The con-
necting lug is laid on the plate where
the connection is to be made. The re-
sistance wire, held with pliers, is
touched to the lug at the desired place,
and the circuit closed by touching the
other copper wire to any part of the
lead forming the plate or lug. The re-
sistance heats quickly and will burn
away if held on lead too long. The
heat can be governed by opening the
circuit. The lead of the lug and plate
must be heated at the same time, other-
wise they will not run together. If
the reader is not familiar with this type
of lead burning he should practice
burning two pieces of lead together be-
fore tackling the plates. Extreme care
should be taken that the plates are not
injured during the burning process.

(3) Connecting the Cells. The
tubes containing the plates are placed
in the rack in the following order:
The rows run lengthwise and the posi-
tive plate in one cell is connected to
the negative plate of the next cell
Care should be taken that 2 positive
or negative plates are not connected to-
gether. The positive plates are of a
dark red color and the negative plates
are gray. The lugs are burned to-
gether by electricity. The 2 center
lugs should not be connected until
after charging.

(4) Adding Solution to DBattery.
The tubes are filled to top of separa-
tors with the 1.280 sulphuric acid solu-
tion, and the battery is allowed to
stand for 8 hours. It will then be nec-
essary to bring it up to the level again
and let battery stand for 4 hours.
After the battery has stood 12 hours it
is ready for charging. Do not add acid
after second filling ; level is maintained
by adding distilled water.

(5) Charging. 1f 220-volt direct
current is available. connect the center
cells and charge battery as 1 unit. Be

(Continued on page 66)
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A self-addressed stamped envelope will insure a prompt reply to any queries on radio

New Tubes—What Voltage?—What
Resistance?

Myr. George Ross of New York City wants
—— some wnformation on the use of ‘dry
cell’ tubes with a six-volt battery; that is,
the proper way of connecting the filament,
the correct external resistance value, and in
short, anything of interest bearing on the
subject.”

This is rather a large order, but as doubt-
less many amateurs wish to know more
about fOlament circuits with certain values
of A battery voltage and various kinds of
tubes we will cover the subject as fully as
possible.

But first we should consider just what a
filament circuit is: Figure A represents a
simple electric circuit of two series resis-
tances of 50 ohms each connected to a bat-
tery of 6 volts. The current in the circuit
will equal the voltage divided by the resis-
tance, or .06 amperes.

Suppose we knew the battery voltage, 6,
and that the desired current was .06 ampere
—find the total value of resistance. Merely
divide the voltage by the current: The
resistance necessary to restrict the current
from a six-volt supply is 6=-.06 or 100 ohms.

In a similar manner, if we know the re-
sistance and desired current rate, we may
find the proper voltage by multiplying the
two known factors. 100X.06=6 (volts).
That is, the resistance multiplied by the cur-
rent equals the proper value of applied
voltage.

The first two conditions are those radio
amateurs most frequently encounter: we
may summarize them as follows.

1, The voltage divided by the re-
sistance equals the current rate.

2. The voltage divided by the cur-
rent equals the resistance value.

€@

Applying this simple electric circuit to
radio problems, we may substitute a mental
image of an A battery for the term voltage
and a combination of the particular tube and
“size” of rheostat for the resistance, see
figure B.

Suppose we wanted to find the proper
rheostat for a UV-199 tube with an A bat-
tery of 6 volts. We know that the current
in the circuit should equal .06 ampere. Ap-
plying rule 2 we have 6--.06=100 (ohms).
Note however that 100 ohms represent the
total value of resistance; to find the rheostat
resistance we must subtract the filament re-
sistance, which for a UV-199 is 50 ohms.
The rheostat then should have a maximum
resistance of about 50 ohms.

Another case: Find the proper rheostat
for a UV-201A tube with a 6-volt battery.
Here the current is .25 amperes and the
voltage 6. The resistance should equal

6-+-.25 or 24 (ohms). As the filament resis-
tance of a UV-201A is 20 ohms, the rheo-
stat must be at least 4 ghms.

Now we will let the reader “dope out”
one. If you had a W.D.12 V.T. and wished
to use a 6-volt storage battery, what size
rheostat would be necessary? (The resis-
tance of a W.D.12 is 4.4 ohms and the de-
sired current is .25 ampere. The correct
answer will be found at the end of this
department.)

It should be remembered that the filament

50 ohms 50 ohms

!

f

: Current ~ Current
06 amp. @ 06 amp.
wp-r2 Yy-20/-4 uv-201-4  wWo-12
L r / 7

Current
25amp.

Current \ ]
.25 amp. @

of a vacuum tube may be operated advan-
tageously slightly below the specified voltage
—so it is well to make the rheostat resistance
higher than necessary.

In order to prolong the life of the A
battery we must reduce the filament circuit
current to as low a value as possible. To
do this we should avoid the use of rheostats,
using instead either the proper terminal
voltage or special circuit connections. Thus
with a UV-199 we may use two dry
cells in series without a rheostat (Figure C).
Or if we have two of these tubes we may
put them in series and use a six-volt battery
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(Figure D). This latter connection would
be of beneht in a detector and one-stage
amplifier hookup as it would enable us to
maintain the grid of the amplifier at a nega-
tive potential of 3 with respect to the nega-
tive terminal of the amplifier filament. By
judicious use of series filament connections
we may dispense not only with extra resis-
tances, but also with special C batteries.
Certain combinations of tubes with the same
filament current rate are shown at E and F.

In E, if the UV-201A is the A.F. amplifier
and the return lead from that grid goes to
the negative A battery, we have, in effect
a’ C battery of about 1 volt. By changing
the tubes and making the W.D.12 the ampli-
fier we have (in effect) a C or grid battery
of about 5 volts.

A near future issue of THE WIRELESS AGE
will contain an article dealing with vacuum
tubes, their connections and how to get the
most from them.

[Answer: Divide the voltage by the cur-
rent, 6.0--.25=24 ohms. And as the tube
resistance is 4.4 ohwms, the rheostat resistance
must equal 24 less 4.4 or 19.6 ohms.]

Inductance

Myr.R.J. McCutcheon of Pueblo, Colorado,
wants  “information on inductance coils;
which is the best type; why certain wire is
specified, what effect the winding form has
on the efliciency of the coil. In short, how
may [ design really good inductances for
short wave amateur and broadcasting re-
ception?”

Of the many different kinds of inductances
it is difficult to designate one as being “the
best,” for comparative tests demonstrate that
in actual operation there is slight difference
in the results secured with any special type,
provided the construction is in line with
modern practice. Naturally for home con-
struction we believe the single layer coil to
be most suitable as manifestly it is one of
the easiest to make and if carefully planned
will be entirely satisfactory. In addition,
calculations of the number of turns for a
given value of inductance is simple.

The winding form may have a diameter
of about 3 or 4 inches and a wall thickness
of not more than %-inch, as it is well to
keep the volume of the form as small as
possible.  Bakelite, formica, hard rubber,
wood or sturdy “mailing tubes” may be em-
ployed.

The size of wire is usually governed by
the amount of space available; No. 24 and
26 are the more common, being a com-
promise between excessively fine and medium
heavy wire, each of which has certain dis-
advantages. We prefer fine wire and
usually wind our own coils with No. 30

(Continued on page 68)



A “Super Condenser” from

France

FRENCH inventor has designed a new

variable condenser using a micrometer
handle, as shown in the illustration. Mov-
able and fixed plates are made of sections
of tubing, mounted concentrically and one
set of tubes sliding within the other with a
helicoidal movement.

In one of the first models constructed, the
capacity varied from zero to .001 mid. in 20
turns of the handle, or, in other words, a
variation of .00005 mfd. per turn. This gives
an extraordinary sensitivity to tuning, while
use of the micrometer form of handle makes
it easy to set the condenser at any desired
value. It should not be thought that the
twenty turns make it laborious to make
large changes in capacity, for the rotating
member of the condenser acts somewhat as
a flywheel, and a sharp twist is enough to
spin the plates all the way in or all the way
out in a jiffy, if speed is wanted.

The dimensions of the condenser are such
that it can be used easily in present receiv-
ing sets. As apparatus of extreme delicacy
of adjustment it will be most appreciated
by those experimenting with super-regen-

eration, with heterodynes, and with wave
meters.

The new device has the additional merit
of being practically indestructible under or-
dinary use, needing no adjustments. And
such s its manufacturing simplicity that
when it appears on the market it should be
available at about the same price as any
good condenser of the blade type.

More Space for Brandes

BRANDES, INC, New York City,

« announce the lease of another 5,000

square feet of space in the building at 237
Lafayette Street.

This is the third addition that the com-
pany has made in the past year. Early in
March, they leased the ninth floor consisting
of 5,000 square feet of floor space. In Au-
gust they purchased a new plant in Newark
containing about 48,000 square feet. With
the newly leased space, they occupy four
floors of the building.

The main office will be continued at 237
Lafayette Street.

Charger for Dry Cell Tube
Battery

O meet the demand of radio operators
for a device for charging storage bat-
teries of from two to four volts, to be used
in connection with the Tungar Battery
Charger, the General Electric Company has

developed and is now placing on the market
an efficient adapter.

This is a resistor of sturdy construction,
the resistance wire being wound on a por-
celain tube. It is designed for mounting on
the inside of the top edge of the Tungar cas-
ing, which brings it beneath the cover, where
it is out of the way and is protected against
contact.

It is expected that there will be a great
demand for this device because of the in-
creasing popularity of the storage battery
for operating the small, or so-called peanut,
types of tubes, the storage battery being pre-
ferred by a large number to the dry cell
for this purpose.

Glass Radio Parts
AS glass is a very good non-conductor,
Peterson & Hoffman, Millville, N. J.
decided to manufacture radio parts of glass.
They claim these parts are moisture proof

and with the lines and figures being moulded
in the glass there is no chance for static
leakage and no chance for the figure to wear
or rub off. They make the parts in sizes
to have the bushings fit the various size rods
and screws.
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Pacent ‘“Everytone” Headset

HE Pacent “Everytone” headset, manu-

ured by the Pacent Electric Co., New
York City has several novel features, not
least of whioh is the special design and
arrangement of the magnetic circuit. In-
stead of two poles each with its separate
windings, the “Everytone” has a single soft
iron pole piece in the center of the case. As
a result, the magnetic pole is concentrated
on the center of the diaphragm. It is
claimed that additional selectivity is secured
through this feature.

The “Everytone” headset is somewhat
lighter than usual, weighing less than ten
ounces. And, because of the sturdy con-
struction, interior terminal and safety spark
gap, this headset is quite “foolproof.”

New Type “B” Battery

A“B” battery which has recently been
placed on the market by the Burgess
Battery Company marks a distinct progress
in the utility and convenience of “B” batter
ies. This is a new type of vertical “B”
battery, the dimensions and weight of which
coincide exactly with the No. 6 dry cell
commonly used for filament current.

The new battery is a 22V5-volt “B” battery
known as the No. 5158, It is six inches in
height with a base two and one-half inches
square. The terminal connections are brass
binding posts at the top. By an ingenious
method of construction, the fifteen cells, in-
dividually insulated, are placed in a verticat
position in two inner compartments. These
compartments are arranged one above the
other, and the whole is enclosed in a non-
metallic, non-inductive, waterproof con-
tainer.

The electrical capacity of the battery at 2
milli-amperes is about 500 hours, which
places it in the group of so-called medium-
sized “B” batteries.
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The Howard Midget Rheostat

TO meet the long felt want for small

rheostats, the Howard Radio Company
is now manufacturing a Midget Rheostat,
made in three different resistances, 674, 25
and 40 ohms. The diameter of the base is
154 inches.

These rheostats are identical in design and
construction with their Standard Rheostats,
being built of the same high grade materials.
This rheostat has been designed more par-
ticularly for use in small portable sets where
space is limited and where such tubes as the
UV-199 and C-299 are used.

The Transinductor

HE limitations of both air and iron core

transformers have been overcome to a
great extent by a device called the Trans-
inductor, made by the Signal Electiic Co.
Control of the magnetic inductance, the
capacity and the amount of iron in the core
is possible with the Transinductor. With it
selective tuning is possible, increased ampli-
fication is obtained and operation over a
broader band of frequencies may be accom-
plished.

The number of combinations for tuning
purposes to be secured through the use of
two Transinductors, is very large. Experi-
ence will enable the user to tune the set
down so that he can receive nearby broad-
casting through severe static. Because of
the large number of combinations to be se-
cured, he will receive any particular station
in a number of different settings; but there
is always one combination which is best.

One of the surprising features of the
Transinductor is that the entire set of two
stages of radio amplification, detector and
one-stage audio amplification can be oper-
ated on a “B” battery voltage of only 2214.
However, for extreme volume it is advisable
to use 224 volts on the detector and 45 to
90 volts on the amplifiers.

The Transinductor is a-new transforming
principle and device, used very successfully
on radio frequency amplification. A single
unit controls the iron flux with respect to
position and amount, induction and capacity,
bringing out a high degree of refinement of
radio frequency amplification. It has 360-
degree control; and, in all of these 360 de-
grees, the important feature of selective

tuning of radio frequencies is accomplished
through the control of the transforming
electromotive-force and the magnetic iron-
core flux as well. The induced currents set
up in the secondary windings of the Trans-
inductor are always in the same relationship
to the impulses of the primary windings, re-
gardless of difference in other functions.
Its inter-winding capacity-control brings out
the highest efficiency in selective tuning.

The control of the electromotive-force in-
duction in both its primary and secondary
windings produces the greatest possible am-
plification. By being able to control the iron
flux the Transinductor is also able to broad-
en the band of frequencies received.

An Ideal Radio Receiver

THE Mu-Rad Laboratories of Asbury
Park, N. J., have designed a new re-
ceiver, known as Mu-Rad MA-17, which has
sensitivity, selectivity, simplicity and ease of
operation to satisfy the most exacting radio
enthusiast,

One dial does all the tuning, covering the
entire range of wave-lengths. Interference
is eliminated and stations selected very eas-

ily with two other dials, which are entirely
independent of the tuning dial and of each
other. The powerful, close stations can be
blocked out and far distant stations brought
in clearly and distinctly.

The simplicity of the circuit of the MA-17
makes filament adjustment seldom necessary.
Rheostats are however, provided. As a fur-
ther aid to selectivity and elimination of
interference, the MA-17 has a two-foot loop
aerial fitted into the top of the cabinet. The
loop picks up only stations in its plane.

The Mu-Rad MA-17 circuit is a combina-
tion of radio and audio amplification to pro-
duce signals loud and clear enough to
operate a loud speaker. A voltmeter in the
panel provides an instantaneous reading of
the “A” and “B” batteries.

The set is enclosed in a solid mahogany
cabinet with an Adam Brown hand-rubbed
finish. A compartment is provided in the
base for “B” batteries, which are removable
from the rear.
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Pacent Duo-Lateral Coils and
Mounts

FOR reception of wavelengths between 200
and 20,000 meters, the Pacent duo-lateral
coil and mountings may be used to form an
extremely flexible and efficient receiver.
The duo-lateral winding system is endorsed
not only because of its electrical and me-
chanical qualities, but also because of the
resultant sharp and selective tuning.

Ouo-LATEw ™
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Recently the Pacent Electric Co. developed
a new mounting plug which is much superior
to the old type in which a fibre strap
around the outer circumference of the coil
was used to clamp the coil and plug. In this
new design a very small strap passes
through the coil and is fastened to the side
of the plug in such a manner that tightening
a single screw on the front face of the plug
makes it grip the coil with a vise-like hold.

Various clever Pacent panel mounting
plugs are also on the market; they have the
good features of rear panel mounting, posi-
tive connections and vernier adjustment.
All of these devices are described in a cata-
logue, “Pacent Radio Essentials”, 1923 edi-
tion, of the Pacent Electric Co. 22 Park
Place, New York, N. Y.

New Cardwell Condenser
THE new type “B” condenser made by the

Allen D. Cardwell Mfg. Corpn of
Brooklyn, N. Y., is essentially the same as
the old type, but has these special features:
ball bearing; white-nickel end plates; spe-
cial spring contact; drill holes for mounting
special coils for Cockaday, Hazeltine and
other popular circuits.

The new types are being made in 11, 17,
21, and 41-plate sizes.
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Opportunities in Radio Today
(Continued from page 53)

words, a man who has sold phono-
graphs or pianos or automobiles will be
handicapped when he attempts to sell
radio, until such time when he has
learned the fundamentals of radio re-
ception, what goes to make an efficient
receiver and how it is installed and
operated. As a matter of fact, some
of the radio schools today are devoting
a part of their curriculum to radio
merchandising. Equipped with this
dual knowledge, radio men are ready
to take important positions in this fast
growing industry. Your modest radio
clerk of today 1s frequently the head
of a respectable selling organization of
tomorrow.

PuBLIisHING

Here, too, is a branch of the radio
industry which accommodates individ-
uals who have a bent towards publish-
ing. First there is the radio writer,
the man who understands the various
phases of radio and who is able to ex-
press his ideas in writing. In short,
the man who is gifted with the art
of self-expression and who is able to
impart the knowledge he has gained to

the masses who seek information.
Recent Facts aNp Ficures Asout
Rapro

As an indication of the potential field
of radio and the many opportunities
which are open today, I have a few
facts and figures to give here which
speak for themselves.

Let us start at the top. Latest cen-
sus figures tell us there are approxi-

mately 120,000,000 in the United
States. This means approximately
25,000,000 families or homes. Of this

number about 2,500,000 people are al-
ready enjoying the benefits of radio.
In fact when on Nov. 1 and 2, that
famous orator and world figure Lloyd
George spoke over WJZ and WEAF,
it is estimated that nearly 3,000,000
tuned in to hear his parting messages
to America.

Broadcast fans, not only in America,
but in Canada, England, France, Cuba,
Mexico and elsewhere intercepted part
or all of Lloyd George’s words. Prior
to this perhaps no other man in history
ever had so great an audience.

There are at this moment 562 broad-
casting stations serving these broad-
cast listeners throughout the United
States. Impressive also is the fact
that there are over 1,000 city news-
papers and over 5,000 country weeklies
publishing daily and weekly radio sec-
tions containing program schedules
and timely information on how to re-
ceive broadcast stations and derive the
greatest benefit therefrom. Over 250
text books on radio have been pub-
lished during the past two years.
Something like 3,000 manufacturers
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are catering to the needs of the broad-
casting fan. 1,000 wholesale distribu-
tors and over 20,000 retail dealers are
selling radio devices today. The num-
ber of people engaged either directly
or indirectly in radio totals about 250,-
000. Finally it is estimated that the
total volume of radio sales during the
year 1923 will reach the huge figure of
$150,000,000 and still it is said that this
business is yet in its infancy.
Somehow I cannot help but feel that
radio offers indeed exceptional oppor-
tunities to the man or woman who has
the right viewpoint, who is willing to
learn, who is honest and who is im-
bued with a real desire to serve,
whether the service be as a radio oper-
ator on the high seas or a clerk be-
hind the counter of a radio store.

The Wireless Age Uni-Control
Receiver
(Continued from page 47)

normal brilliancy it is safe to place the
other four UV-199s in their sockets.

Move the potentiometer slider to the
negative side of the filament and slowly
vary the condenser between minimum
and maximum settings. If a whistle
is heard, center the dial at that point
and slowly move the potentiometer
slider toward the positive side of the
filament until a point is reached at
which the whistling ceases and speech
or music is audible; or, if the first tube
is tapped lightly a loud ringing sound
should be heard, the volume of this
sound decreases as different tubes, from
the first to last, are jarred.

Of course, the above is what should
happen and will happen if the receiver
is properly built, but in the event that
something goes wrong it is necessary
to locate and then remedy the fault.
The “symptoms” of poor operation
may usually be classified under one of
these headings:—

a—No sound whatsoever.

b—Iack of volume.

c—Howling.

In any case, first inspect the wiring,
look for wrong connections, missing
connections and shorts. Test all the
transformer windings again and make
certain that the vacuum tube socket
contacts are pressing hard against the
tube pins. If no sound is heard look
particularly at the battery connections ;
see that the negative B is joined to the
positive A and that the A battery polar-
ity is correct.

Lack of volume is usually due to an
“open” in the primary of one of the
audio frequency transformers.

When there is not much volume and
a periodical “click” is heard, there is
usually a break in the secondary of one
of the audio frequency transformers.
The “click” being due to the charge
and discharge of the grid through the
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windings. A break in the secondary
does not necessarily cause poor opera-
tion however, especially if the break is
near the inner turns and the windings
have considerable inter-capacity and
sufficient leakage to prevent an accu-
mulated charge on the grid.

Howling is usually due to poor trans-
formers; we have never experienced
this annoying trouble with the make
shown when used in conjunction with
UV-199 tubes. But in order to mini-
mize this possibility we have shown a
small fixed condenser in shunt to the
secondary of the second A.F. trans-
former. The purpose is to give this
winding a differing resonant frequency
from the rest so as to prevent self-
oscillation at audio frequency. Another
method is to reverse the secondary
connections of one transformer, thus
giving it a different value of shunt
capacity; this usually works well on
the third stage.

We do not like to slide over this
trouble shooting section without giving
the reader some information, but on the
other hand, if we prolong it and make
it at all comprehensive it becomes
wearisome and indeed is apt to scare
the prospective builder.

One should not imagine he has an
immense job on his hands in building
this six-tube set for we are confident
that if a bit of common sense is used
in the construction, everything will sail
along smoothly and the results will not
only be up to expectations but far be-
vond even the most imaginative.

OPERATION

The receiver may be set up any-
where in the home though it is advis-
able to keep it as far removed from
large metallic objects as possible. The
loop should be connected to the re-
ceiver with a duplex silk covered cord
(as short as possible). The batteries
may be located at any distance from the
receiver, but the connecting cord should
be well insulated to prevent accidental
short circuitings.

To receive, push the filament battery
switch “on” and—

1—Turn the potentiometer slider to
the negative side of the filament.

2—Vary the condenser between min-
imum and maximum, centering it at
any point where a whistle is heard,
then—

3—Move the potentiometer slider
slowly toward the positive side of the
filament until a point is reached at
which the whistling ceases and speech
and music is audible.

When the call letters of that station
are determined, mark them on the dial
in small letters directly in line with the
indicator, making a small mark to lo-
cate the exact point of reception. Do
the same with all other call letters
heard.
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Dear Beaver:

@Theve are times in life when
we Braw our own pictures—pic-
tuves that no actist can paint,

Rieger Begeareh Corpn.

“The Fulfillment of an

Say Dale, that tip on Curkoid Tuned Radio Frequency you gave me last month was a
regular Christmas present.

Kept it dark, but I grafted the two steps into my old Curkoid hook-up, Yea-bo—I've sure
been pulling ’em in. And they all sound like local stations.

Now this is my party. Saved it for Christmas Eve because it’'s my first one in my own
home and I wanted just you folks here to help celebrate,

- It’s funny how things you learn when a kid keep cropping up as you slide along through
ife.

Tonight, before you came, I was fiddling with the knobs and all at once I heard some
Christmas carols.

Sounded like they used to when I was a kid and the singing cast a spell. You know, it
took me right to the singers, their old-fashioned clothing, the dark walls, the brightly-burning
logs in the fire-place, the mistletoe and holly, the pitcher of cider, the fiddles, the happy, cheer-
ful, joyous faces, that real genuine holyday cheer of the years gone by. I saw the old-fash-
ioned Christmas. Curkoids carried me through the ages, I saw the “Wise men of the East
being guided by the Star.” I was wrapped in the serenely glorious starlight of the great night.
I realized to the fullest the glories of the days that have passed.

And 1 thought how wonderful it all was that we were going to sit here tonight and listen
in with millions of other folks to singers and organs and orchestras in all parts of the country
spreading the Christmas message broadcast, and reminding us that life is not all dig and
scramble and all that sort o’ thing.

There, I've got that out of my system. Grin if yeu want to, but if you're honest you'll
"fess up that once a year, on Christmas Eve, you're doing the unusual and thinking of every
body else instead of yourself.

You are right, Gene. And it's a safe bet that the men who make Curkoids are home
right now, hoping that they are helping make Christmas happy and real to the folks who are
using them.

And say, won't there be some tickled fellows in the morning when they get a Curkoid
outfit that will bring in the New Year’s chimes from New York and Los Angeles?

THE SUDREME SNDUCTANCE PRICES
Radio frequency coupler ... .................. ik L N2 TS
TPl COUPBIET | 4: Gar@ el dA W HE T= o momm S5 e iy v =y .. 17.50
Dual coupler .. «:-suoisenssscnnseon- e, 4.50
20) K& inductance .. s tesi e mE BB 5 ORE : H AT 0 - . 1.40
25 K SO AR ek e B AR SGIA SN ek e e 1.50
35 K Q. S N L e N SR T Y P - .. 1,50
50 K $¢ IR o N o i e ) o La A 1.60
75 K L Pl IS o1 P | SR YA I 1.65
100 K ¥ ewamen gawwwamAes mam rve P b Ve B 1.70

(Made ﬁp to size 1,500 K)

Riecer RESEARCH

(ORPORATION N S

in now while prompt delivery can be

116 West 44th Street, New York made.

%

*

Ideal”

Curkoid
Radio
Frequency
Coupler
Price
$2.75

e 111y

¥4

Our New CURKOID Booklet

Send ten cents for the book-
let which tells you how to make
simple, single, two and three cir-
cuit receiving sets, regenerative
and non-regenerative, Reinartz,
Cockaday, super-regenerative and
reflex circuits, including full con-
struction data.

Curkoid
Triple

Coupler
Price
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SUPER-SENSITIVE

Teleradio head phones
accurately reproduce
the faintest signals on
either crystal or tube
sets, and bring in
voice or music with
wonderful tonal quali-
ty. Equally success-
ful for local or long
distance work. Built
on sound engineering
principles and are so
sturdy they will stand
up under unusual

2000 ohm ....., $5.50
2200 ohm ...... $6.00
3000 ohm ...... $7.00

Teleradio Vernier
worthy of these qualities.
extra heavy polished hard aluminum that will
not warp. Rigid construction throughout in-
sures perfect plate alignment. Special lock-
ing feature prevents short circuiting of ver-
nier, and provides permanent and perfect
contact. Capacity is accurate and constant.
All metal parts nickel plated.
bench or panel mounting., Guaranteed elec-

trically and mechanically perfect.

Reliability in Your Condenser

The principal factors that brand reliability in
condensers are sturdiness and accuracy.

Condensers are well
The plates are

Built for

Truly, tuning is a pleasure with Teleradio
Condensers.

TELERADIO ENGINEERING CORP.
488 Broome Street

New York City

VERNIER CONDENSERS, 23 plate $4.50, 43 plate $5.50; VARIABLE CONDEN-
SERS. 3 plate $2.00, 11 plate $2.30. 23 plate $3.00. 43 plate $4.00; RHEOSTATS (6
and 30 ohms) $1.00: Lightning Arrester, $1.00.

TELERADIO PRODUCTS

514-Page RADIO
Handbook Only $]

Just off the press. The greatest
book on Radio ever written. 514
pages. Compiled by Harry F. Dart,
B.S.E.E, formerly with the West-
ern Electric Co,, and U. S. Army In-
structor of Radio. Technically
edited by F. H. Doane. Filled with
sound, practical, tested information
for every radio fan, from beginner
to hard-boiled owl. Send $1 to-day,
and get this 514-page I. C. S. Radio
Handbook before you spend another
cent on parts. Money back if not
satisfied.

Mail the Coupon To-day
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6022, Scranton, Penna.

1 I enclose One Dollar. _Please send me—
postpaid-——the 514-page I. C. S. Radio Hand-
! book. It is understood that if I am not
I entirely satisfled 1 may return this book
1 within five days and you will refund my
| money.

I

1

|

I_‘—-——.___.__..__.l

NEW COPIES FOR OLD

For each copy of the following is-
sues of THE WIRELESS AGE
that you send us we will extend
your subscription one month:

January, 1922; February,

1922; March, 1922; May,

1922; September, 1921;

December, 1921; Decem-
ber, 1920.

THE WIRELESS AGE
Room 315, 326 Broadway, New York City, N. Y,
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Footing the Broadcasting Bill
(Continued from page 52)

should not be paid for. It would seem
to the author that broadcasters, sooner
or later, must organize their broad-
casting activities on the same basis as
a magazine. The reader of any mag-
azine pays only a part of the cost of
producing the copy which he receives.
Indeed, if circulation expenses are
taken into consideration, the .reader
pays nothing to the publisher in most
instances. The burden of footing the
cost of publishing falls on the adver-
tiser, who must carry his message to
the reader through the columns of the
magazine.

In broadcasting, we may yet have
the same arrangement. The listener
will receive sixty per cent. of purely
entertainment features, free from pub-
licity of any kind. And then, ingeni-
ously interlaced among the entertain-
ment features, there will be forty per
cent. of publicity features, which will
not vary greatly from the present talks,
except that they will be more interest-
ing because of the greater thought and
care brought to bear in their prepara-
tion. He will be a great impresario
who will blend the various entertain-
ment features and the wonderfully in-
teresting talks into a program of such
strong appeal that the receiving set
dials will remain fixed.

Meanwhile, and until the broadcast-
ers solve their own troubles, we may
continue to enjoy the gratis-free-for-
nothing programs to the utmost. All
that we are asked to do is to write an
occasional line to the various broad-
casters and their artists, assuring them
of our deepest appreciation for their
efforts to please us.

A Real 100-Volt ‘“B” Battery

(Continued from page 60)

sure the positive terminal of the bat-
tery is connected to the positive wire
of the current supply. To control the
charging rate a 40 or 50-watt lamp is
connected in the circuit as shown in
figure 4a. If 110-volt direct current is
available the battery must be charged
in two units as shown in figure 4b. If
the battery is to be charged from 110-
volt alternating current chemical recti-
fiers are used to convert same to direct
current. The battery must be charged
in 2 units as shown in figure 4c. A
good rectifier can be constructed for a
few cents by following the directions
below :

One piece of aluminum 134 x 3
inches, 1 piece of lead 14 x 3
inches, and a glass cup are required.
The aluminum may be cut from an old
pail or cooking utensil.

When writing to advertisers please mention THE WIRELESS AGE
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Dubjilier Variadon

|

Dubilier ‘
Micadon

<« To Tuner

st

1

v

Dubilier Duratran

Radio - Frequency
Transformer

cap [[B]OTHER
PATS.
PEND'G,

Dubilier Micadon
The Standard
Fixed Condenser

At F the filament terminal of the grid leak is shown
connected to the negative side of the tube. Occasion-
ally better results are obtained by connecting grid
leak terminal to positive side of the tube.

The Variadon—A Variable Grid Control

ETTER than the average variable
grid leak and a fixed condenser
in a grid circuit are the Variadon,

the Dubilier variable mica condenser,
and a fixed resistance.

Better because it is difficult to con-
trol the resistance with the average
variable grid-leak but certain and easy
to control the capacity of the grid-
circuit with the Dubilier Variadon.

Thus used with a fixed resistance the
Dubilier Variadon greatly increases
both the selectivity of the set and the
volume of the signals. Thus disappear

Better than a Variable Grid Leak

the difficulties experienced when poor
variable grid-leaks are used.

Because of its compactness the Dubi-
lier Variadon readily finds a place in
the average cabinet. It is no larger
than an ordinary dial.

Price $2.50. At all good dealers.

Write for further information to de-
partment 125.

DUBILIER CONDENSER AND
RADIO CORPORATION
48-50 West Fourth Street,

New York.

DUBILIER

Dubilier Ducon

The Standard
Socket Plug

DEVICES

When writing to advertisers please mention THE WIRELESS AGE
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Magnavox
and

BAKELITE

The insulation parts of Magnavox
Radio are of Bakelite laminated

sheets and rods
The use of Bakellte laminated mate-
rial for making radio parts assures
uniformly fine results under any
climatic or temperature conditions.
Unaffected by heat or cold, of great
mechanical and dielectric strength,
and non-absorbent, it is the ideal
material for radio insulation.

The careful manufacturer and de-
signer of radio apparatus chooses
Bakelite because of his confidence
that wherever and whenever it is
used in the future it will maintain
the same resistivity which figured
in his design calculations.

You will enjoy reading our Booklet
A. Send us your name and address
and a copy will go forward by return
mail,

i BAKELITE CORPORATION
Address the Divisions

General Bakelite Company 8 West 40th St.,
Condensite Company of America Bloomfield, New Jersey
Redmanol Chemlcal Products Co. 636 W. 22nd St., Chicago

3241-B

New York

T ——
BAKELITE

Condensite

RepMAaNOL

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

THE MATERIAL OF A THOUSAND USES

New and Enlarged Edltlon
HOW TO PASS U. S. GOVERNMENT WIRELESS LICENSE EXAMINATIONS

By Elmer E. Bucher 317 Questions and Answers
WIRELESS PRESS, Inc. 326 Broadway

Learnthe Code at Home withthe Omnigraph

“Just Listen—The Omnigraph will do the teaching” THE OMNIGRAPH Automatic Transmltter will
G 9" teach you both the Wireless and Morse Codes—
rlght in your own home—quickly, easily and in-
expensively. Connected with Buzzer, Buzzer and
Phone or Sounder, it will send you unlimited mes-
sages, at any speed, from 5 to 50 words a minute.
THE OMNIGRAPH is not an experiment, For
more than 15 years ft has been sold all over the
world with a money back guarantee. E OMNI-
GRAPH 1s used by several Depts. of the U, S.
Govt.—in fact, the Dept. of Commerce uses THE
OMNIGRAPH to test all applicants applylng for
a Radlo license. THE OMNIGRAP has
successfully adopted by the leading Universities,
Colleges and Radlo Schools.

Send for FREE Catalog describing three models,

$14 to $30. DO IT TODAY.

THE OMNIGRAPH MFG. CO.
16B Hudson St. New York City

If you own a Radio Phone set and don’t know the Code—you are missing most of the fun

New York

- after.
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As this aluminum is not very pure the
plates will have to be renewed often.
A borax solution (saturated) is used.
Holes are drilled in one end of the
plates to hold the binding posts. The
plates are then bent to fit the edge of
the glass and prevent same from
touching the bottom. The lead plate is
connected to the current supply and
the aluminum plate is connected to the
positive terminal of the battery. This
rectifier will charge batteries of from 1
to 25 cells at .5 amperes (with g 50-
watt lamp in series).

The battery should be charged at a
rate of .4 or .5 ampere for the first
time, and not over .75 ampere there-
It will take about five days for
the first charge. If possible a hydrom-
eter should be used to determine the
condition of the battery while charg-
ing. The solution should test 1.300
when the battery is fully charged. If
a small enough hydrometer is not avail-
able, a voltmeter or gassing sign can be
used. By voltmeter test, the cells will
register 24 when fully charged. By
the gassing sign the solution will be
cloudy and bubbling lively when the
battery is fully charged.

(6) Care of Battery. The battery
should be kept in a cabinet to prevent
dust or dirt falling into the tubes.
Keep the battery in a cool place in
Summer and warm place in Winter.
After first month’s use examine the
battery for loose connections. Only
pure distilled water should be added
to keep solution at proper level.

List oF MATERIAL
14 Gallon Sulphuric Acid Sol.

(ASCOY =T By vmyin e 40

4 Pounds Sheet Lead @ .10.. 40

13 Positive Plates @ 22...... 2.86

13 Negative Plates @ .22..... 2.86
50 Test Tubes 1 x 7 inches @

(OIS oW S B P o s - 2.50

11 Separators @ 03 ......... 33

$9.35

The writer will be pleased to an-
swer any questions pertaining to the
construction of the battery.

Information Desk

(Continued from page 61)
double cotton covered, for in our estimation
the increased direct current resistance is
more than counterbalanced by the decreased
distributed capacity; and the D.C. resistance
is of less importance in a regenerative or
radio frequency amplifying receiver than is
the value of distributed capacity.

For amateur use we firmly believe that
solid copper is preferable to stranded con-
ductors (litzendraht). TUnless the “litz”
is of perfect quality and each strand shows
a complete circuit and unless, in making
terminals, each strand is soldered, this type
of wire will not give as much satisfaction
as solid copper. There is also the question
of “workability” and cost; litzendraht is
difficult to use and is quite costly; solid

When writing to advertisers please mention THE WIRELESS AGE
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Your Kellogg Radio Christmas

Here is a way to get a wonderful re-
ceiver of Kellogg parts that most radio
fans will tell you, are the most reliable,
durable and efficient on the market. In
several million families this year, each of
us will be racking our brains to think of
some Xmas present to please each
member of the family.

Forget all this trouble and work, and
plan a radio Christmas. Ask the boy or
dad to make up a list of reliable parts for
asimple set; then each one buy one part
for someone in the family, and you will
have a receiving set that wi.l bring
Christmas carols and the world to your
fireside, if you have efficient Kellogg parts
carefully put together.

Such assembling is an easy matter with
Kellogg radio equipment. There are
thousands of circuits, some very eflicient,
both as to distance and selectivity, that re-
quire only a condenser, coupler {or vario-
meter }, tube socket, fixed condenser,grid
leak, tube, dials, and a few other inexpen-
sive parts. You don’t need to buy an ex-
pensive cabinet to have a good radio set.

If your dealer does not handle
Kellogg, send us his address.
We will send you our helpful
and valuable radio kand
book. Start today on your
Chrlstmas receiving
set,and make every member of
the household happy.

i A RaBRoA Ao A o Ri Ao AR A AR A A AR AR AR AR ARy Aosaf 1 MiAsAIAI AsDAsA R A ArALRE AR A AR A AR B s o R BBy Ao a0 A o P o i R R R P B A

KEI.I.OGG S\VITCHBOARD
G SUPPLY COMPANY

CHICAGO, ILLINOIS
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Batteries

SAVEYOU
507%

WRITTEN 2YR.CUAR.

Concessions on tremendous purchases for our
enormous production makes it possible for us to
again slash battery prices. Thousands of Wire-
less Age readers will profit by these prices, but
they will have to act quickly. Everyone knows
the costs of materials are rising. Order today!

The World’s Best
Storage Battery
at a tremendous saving

No better battery than the “World” can be built.
That is why we can back it with the strongest
guarantee written. We maintain the quality of
our product. Our batteries have to be “right.”
And they are ‘“right.” Our tremendous steady
increase in sales prove it. World Battery Owners
«Tel]l Their Friends.” This is our best proof of

performance.
COMPARE THESE PRICES
Special 2 Volt Storage Battery............. $5.00

For WD-11 and WD-12 tubes. Will run 200
hours on one charge. Rechargeable.

Special 4 Volt Storage Battery............ $8.00
For UV-199 tubes. Same features as 2 Volt.

6 Volt, 60 AMP.......oovuuveconnncocens $ 8.50
6 Volt, 80 Amp.....ccccvvueenieencrones 10.00
6 Volt, 100 Amp......c.ooeiiiernacennnns 12.50
6 Volt, 120 AmMp.....ccoereerorncienannns 14.50
6 Volt, 140 Amp.......cccvetionninnocenns 16.00

Send No Money

You need not send a penny, just your name and
address. We ship C. O. D., subject to inspection
or will allow 5% discount for cash with order.
When the battery arrives C. O. D. read the 2-year
written guarantee before you pay one penny. You
are protected with our guarantee from every angle.
Save 50% by acting while these prices hold.

WORLD BATTERY CO.
Dept. 27

1219 So. Wabash Ave., Chicago, II1.

Radio Telephony
By Alfred N. Goldsmith, Ph.D.
The only book treating the subject
of radio telephony in all its aspects.

226 Illustrations
Price $2.50

256 Pages

Wireless Press, Inc.
326 Broadway

New York.

THE WIRELESS AGE

ke Saturn
““Above the Ordinary’’
Radio Products

Automatic Plug

Terminal tips inserted, or re- List Price
moved in a moment. Perfect elec-
trical connection without taking
apart or soldering. Your satisfac-
tion with the Saturn Automatic
Pilug unreservedly guaranteed.

Perfect Jack

A difficult soldering job made easy by crowfoot off-
set and solder-flux compound on blades. Brass brackets,
gl::(;]eﬂ-'?lxist'eld. wuél Iigundlcd corners. Blades of spring

ver. 0] silver contact ints.
every detail. ERE T

List Prices
No. 1 Single Circuit, Open... .50¢,
No. 2 * = closed 55¢.
No. 3 Double 1 il 70c.
No. 4 Single Filament control.. 750,
No. 5 Double L2 “ .80¢,

Write for Folder
The SATURN Mfg. & Sales Co.
48 Beekman Street
New York, N. Y.

THE WIRELESS
EXPERIMENTER’S MANUAL
By Elmer E. Bucher

Complete information regarding construction
details of receivers and transmitters.

Price $2.25

WIRELESS PRESS
326 Broadway New York

The Marvelous

ERMCO-STAT

The only compression rheostat on the market
recognized by manufacturers of sets—who are
using it as standard equipment. It is con-
structed to take care of all the latest tubes,
such as the U. 199, U. V. 201A, W. D.
1, W. D. 12, &c., and also anticipates many
possible’ future improvements. Sealed container
assyres unlformity and permanency. No pos-
sible loss of mixture in handling. The most
expensive construction at the lowest retail price.

A QUALITY PRODUCT!
All Radio Dealers

Type “A”™—1 Amp., 75 Ohms
5 Amp. 30 0. (4 or more tube:
Type *B’* for ‘B Battery

Manufactured by Elec. Regulator Mfg. Corp.,
Woolworth Bldg., N. Y. C.
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copper is very easy to use and is not at all
expensive.

The covering or insulation is of impor-
tance for two reasons. First, it acts as a
Spacer between the copper conductors and
in this way determines, to a large extent,
the value of distributed capacity. For this
reason alone it is well to use at least a
double covering of cotton. Secondly, the
insulation keeps adjacent turns from short
circuiting ; 1. ., touching each other. On this
last account it is advisable to employ white
insulation as the dye in colored coverings
affords leakage, detrimental to sharp tuning.

From the above statement it is evident that
an efficient inductance comprises a form of
small volume wound with fairly fine double
white cotton covered solid copper wire.

In finishing the coil, one should dry it
thoroughly in an open oven (to drive out
any moisture in the cotton insulation) and
apply to the winding a very thin coat of
collodion (which may be purchased in any
drug store). In mounting the coil keep it
removed from large metallic and insulating
bodies—use a simple bracket. Further, in
connecting the inductance, endeavor to
eliminate the necessity for taps—that is, de-
sign it so that with a small loss-free vari-
able condenser in shunt, the wavelength range
will just cover the desired band.

Possibly our saying “design it” may be
cause for a “way down east” feeling. We
assure you that it isn’t as hard as it may
seem. Almost every radio textbook con-
tains “dope” on how to find the value of
inductance, and though we have striven to
answer your inquiry as completely as possi-
ble there is a great deal more to this inter-
esting subject and, without trying to act as
a press agent for anyone, we suggest that
you get hold of E. E. Bucher’s “Wireless
Experimenter’s Manual” if you want some
good non-technical information on the
proper design and construction of induc-
tances. We personally have a well thumbed
copy on our desk.

Selectivity

Mr. R. Irvin of Salmon, Idaho, writes:
“I have a radio and audio frequency ampli-
fying loop receiver which has given excellent
results not only in the quality of reproduc-
tion, but also in the high degree of sensi-
tivity and selectivity which it affords. How-
ever, in an effort to increase my range I
have been using an outdoor antenna. It is
entirely satisfactory, but there is still room
for improvement in the selectiveness. Do
you know of any system which will give me
more selective results than an ordinary in-
ductively coupled tuner?”

Yes, it is quite possible to improve an
ordinary inductively coupled tuner to meet
the requirements of a radio frequency am-
plifying receiver, and the necessary changes
may be made easily. The difficulty with the
usual type of coupler in such circuits is due
to the high residual capacitance and induc-
tance coupling even at the minimum point.

In addition, because of the proximity and
size of windings, every variation of coupling
effects a noticeable change in. the self-induc-
tance of both the primary and secondary
circuits, consequently retuning is necessary.

A method of reducing the effect of both
objections is shown in the diagram, figure 1.
Here, the secondary coupling coil is com-
prised of only five turns and change of
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The Colin B. Kennedy

Co., internationally
renowned for their
QUALITY RECEIV-
ING SETS, are equip-
ping all their sets with
Thordarson super-
transformers.

The Zenith Radio Corporation,
manufacturers of LONG
DISTANCE RADIO RE.-
CEIVERS, famous for the
Berengaria record and their
accomplishments on the S. S.
Bowdoin at the North Pole,
also have adopted Thordarson
super-transformers as standard
equipment.

suPER TRANSFORMEr
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TRANSFORMERS FOR EVERY PURPOSE
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Radioceive Head-
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Loud $3.5—0
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coupling has but slight effect on the self-
induction of either circuit. More important,
very loose coupling is provided when the
secondary is at right angles to the primary.
It is evident that any standard coupler may
be used if the rotor is rewound with only
five turns. The only other change is the
addition of a secondary loading coil which,
for short wave reception, may be comprised
of 40 turns of No. 30 D.C.C. wire on a thin
3-inch form; this load should be placed
away from and at right angles to the primary
inductance.

\%

Sec. load

Sec. coupling ".'4.17{7025
coll - 5 turns 7]

rig. 1

00025

| Our new book catalog is ready.
| books on radio ever published.

|
|
’ Send today
’ WIRELESS PRESS, Inc.

GET YOURS

[t contains a complete list of the best

These books will save you costly experimental failures.

for this catalog

326 Broadway, New York

companies.

Radio Operators
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At the present time there is a shortage of
well trained radio operators.
uates are finding immediate employment with the largest
Course covers arc, spark and vacuum tube ap-
paratus in the shortest possible time.

Write for illustrated booklet.
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149 East 86th St.

Y.M.C.A. RADIO SCHOOLS
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Another system is shown in figure 2. Here
a variable condenser is connected between
the antenna and grid and, as the primary
and secondary inductances are separated and
fixed at right angles to each other, the only
noticeable coupling is that provided by the
variable condenser. Very loose coupling
may be obtained if the minimum capacitance
value is low. The advantage this system
offers is that of ease in construction as no
movable parts—other than the small coupling
condenser—are required.

For all around purposes the first circuit
is probably the better, although there is very
little difference in actual results.

Regenerating Above 400 Meters

Myr. Edwin Garbutt of Stapleton, New
York, has trouble making his variometer-
tuned-plate regenerative receiver oscillate
above 400 meters. He asks: “Is there any
way of making the set oscillate throughout
the entire range up to 600 meters?”

It appears that the maximum inductance
value of the plate variometer is not suffi-
ciently high to enable tuning of the plate cir-
cuit over the range covered by the grid cir-
cuit. There are numerous ways of overcom-
ing this difficulty but probably the most
effective and simple scheme is that shown in
the diagram.

Here a small coupling inductance con-
nected in the grid-filament circuit is placed
in inductive relation to the plate variometer.
This coil may be wound with 10 turns of
number 30 D.C.C. wire on a form of ap-
proximately the same diameter as the sta-
tionary winding on the variometer.

In connecting this coil there is only one
proper way. The correct connections may
be found by experiment while the receiver
is in actual operation.
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Radio Instruments and Measurements
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Theoretical basis of radio measurements,
magnetism. The principles of alternating currents,
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If the oscillations persist at the lower end
of the band despite adjustment of the plate
variometer a short circuiting switch may be
provided to short out the extra coil.

Also, look over the wiring and make cer-

1 meg.

00025

A
= [0furns N* 30 0.CL

tain that the return lead from the grid goes
to the positive terminal of the A battery
and that the grid leak also goes to this side.
Frequently, with a hard tube, increase of the
plate voltage increases the range of self os-
cillation for any given setting of the plate
variometer.

Separate Heterodyne

Mr. J. H. Cordy of Toronto, Canada,
writes: “Will you please publish a hookup
of a good separate heterodyne for use with
a radio-frequency amplifying receiver in the
reception of C.W. signals; may the same de-
vice be used equally well with a super-
heterodyne ?”

We are showing on this page a complete
wiring circuit of a short wave oscillator of
very simple construction. It may be used
with the super-heterodyne system or in con-
junction with a non-oscillating receiver for
C.W. reception. In addition, it is a valuable
instrument for the experimenter as numerous
tests and measurements may be made with
it. If desired, the one tuning control, the
variable condenser, may be calibrated in
wavelengths.

20 turns

0005
llf s

The construction is exceedingly simple.
Only one .0005 mfd. variable condenser, a
suitable inductance, tube socket and resis-
tance are required. The condenser should
be of a very good make and of the “straight
line” type if the oscillator is going to be
calibrated. The inductance is wound on a
thin 3-inch form with 40 turns of No. 30
D.C.C. wire with a tap at the exact center.

We would suggest the use of a UV-199
or C-299 as the oscillator may then be made

| up complete in a shielded cabinet with the
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fi This radio test set has been de-
signed to meet the demands com-
ing to us from serious experi-
menters, manufacturers and
dealers in radio equipment and
supplies, for a complete radio
testing outfit.

{ While the various ranges of
readings permit making practi-
cally every test necessary in con-
nection with radio receiving sets,
it has been particularly designed
for the taking of characteristic
curves of vacuum tubes.
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A and B batteries inside. Another advan-
tage of using this type of tube is that of
low filament current consumption; permit-
ting operation over a period of months with
very little attention.

It is urged that the oscillator be made
independent of other equipment and instru-
ments as it may, at some time or other, be
used for different purposes than those origi-
nally thought of. Indeed a short wave os-
cillator of this type finds its most useful
sphere in radio measurements and once the
amateur has learned how to use it the value
of making it a separate unit will be fully
appreciated.

Changing a Three-Circuit Regenerative
Receiver into a Reflex

Mr. W. E. Jones of Denver, Colo., writes:
“I have a standard wvariometer-variocoupler
receiver using a UV-201A tube as detector.
Is there any way in which I could use this
waterial in a reflex circuit?”

If you care to go to the extent of making
part of the circuit over, all your present
equipment may be used in an extremely
good reflex hookup.

You will need one audio frequency trans-
former, preierably of a low ratio, and a
good crystal detector in addition to the other
apparatus. Also, it will be necessary to
make a “major operation” on the plate
variometer. This change is noted in the
diagram.

35 turns of
N 30 DC.C
A

npn

AR

Y yso0 T

-vlll”l

A small coil of 35 turns of No. 30 D.C.C.
wire is placed in close inductive relation to
the outer winding on the plate variometer ;
and this coil is substituted in the plate cir-
cuit for the variometer. Both terminals of
the variometer are connected to the crystal
detector and primary of the audio frequency
transformer.

In rewiring, leave the antenna circuit as
it is now in your receiver. But short out
the grid condenser or remove it entirely and
run the lower lead of the secondary of the
audio-frequency transformer to the negative
side of the A battery. Be sure that the
rheostat is in the negative A battery lead
and that the secondary is grounded as
shown. Disconnect the leads to the plate
variometer and connect them to the extra
coil. Then connect the terminal of the vario-
meter to the crystal detector and primary
of the audio frequency transformer. Use
from 45 to 90 volts of B battery.

Tuning is in many ways similar to the
regular variometer method. But in this case
the second variometer is tuned to resonance
with the other circuits not to effect self-
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Manufacturers of popular sets. Equip
your apparatus with Accuratune
products.  Increased efficiency and
beauty will advance your sales.

precision
with

Universal micrometer ac-
tion and easily fingered
knobs are the outstanding
features of the Accuratune
Control. The larger knob
is used for coarse adjust-
ments, the smaller knob
operates the micrometer
mechanism. Either action
will swing the dial through
the full 360 degrees. Your
dealer will supply you with
Micrometer Controls for
your present set, or if you
are buying a new set,
choose one equipped with
Accuratunes.

EVERY ACCURATUNE

CCURATUNE

MICROMETER CONTROLS

No endorsement could better demonstrate to the individual buyer
the true merits of any product than one from a manufacturer like
Cardwell.

With any condenser, the Accuratune affords double the receptive
power through accurate and precise tuning. Anyone can secure
precision in tuning with practically no knowledge of radio.

You can bring in station after station you could never get before,
with the slightest twist of the knob. The Accuratune is not a
mere dial, but an actual micrometer control ten times more
efficient than any tuning device known.

Accuratune Controls fit any standard shaft. The Fixt-Post switch
and Rheostat Dials are built to match the Controls.

The complete tuning satisfaction derived from the Accuratune
amply repays you for the slight addition in cost over ordinary
dials.

THE MYDAR RADIO COMPANY
9-A Campbell Street, Newark, N. J.

PRODUCT IS A GOOD PRODUCT
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RHAMSTINE"®

Presents the New Victophone
— for all Phonographs and Loud- Speaking Horns

Relentless_research in the field of loud-speaker units has
resulted in Rhamstine* achieving the ultimate in tone and
volume. The New Victophone will exceed your expecta-
tions; you will appreciate its superiority upon comparison
with other loud-speakers. Every part of this new Phono-
graph unit was designed and built to excel in efficiency
and in beauty all other makes. It can be furnished to
fit all phonographs—the Standard Type fits the Victrola,
Columbia, Jewett or Sonora. Specify make of phonograph
when ordering. List Price, Standard Type, $7.50.

Order the New Victophone and test it before buying
any other loud-speaker.

The Rhamstine” Electric Solder Set
New Round Type

Here is the new model—round type—electric solder set. A
more handsome and heavier iron than the original flat model.
The tip s easily replaced when worn out. Especially adapted
for radlo work. It is highly plated and polished. Can be used
on 110 volts A.C. or D.C. Guaranteed one year. Order an
electri;:dsolder set and solve your soldering problems. Only $2.50
postpaid.

$7.50 Postpaid

Complete with Cord

Manufactured by

J. THOS. RHAMSTINE *

504 E. Woodbridge, Detroit, Michigan
“Maker of Radio and Electrleal Products

$2.50 Postpaid

Complete with Cord, two-plece Plug and Solder

VACUUM TUBES

IN WIRELESS COMMUNICATION
By ELMER E. BUCHER

An elementary text book for students, operators, experimenters and engineers.

Tells in understandable language the fundamental operating principle of the
vacuum tube.

Every important circuit used in connection with the vacuum tube is given.
A series of graphic charts in the Appendix reviews the functioning of the vacuum
tube in a most elementary manner. The technical introduction reviews the gen-
eral problems of the continuous and discontinuous wave transmitters and receivers.

202 pages. 159 diagrams and illustrations.
Price $2.25
WIRELESS PRESS, INC,, 326 Broadway, New York
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oscillation but to help in preventing it. Use
a sturdy mineral and, if possible make the
adjustment semi-permanent.

It is of advantage to have the connections
to the extra plate coil correct; try reversing
them for best results. To use groynd recep-
tion alone, connect the ground to the aerial
post and adjust the switch lever of the pri-
mary inductance for each wavelength to be
received.

Because of the inherent selectivity of this
circuit, the antenna coupling may usually be
fixed at a position near maximum coupling;
however, for extreme selectivity the variable
coupling control has many advantages.

STATEMENT OF THE OWNERSHIP, MAN-
AGEMENT , CIRCULATION, ETC., RE-
QUIRED BY THE ACT OF CONGRESS OF
AUGUST 24, 1912.

Of the Wireless Age, published monthly at New
York, N. Y., for October 1, 1923.

State of New York, }SS
County of New York .

Before me, a Notary Fublic, in and for the
State and county aforesaid, personally appeared
J. Andrew White, who, having been duly sworn
according to law, deposes and says that he is the
Editor of the Wireless Age, and that the following
is, to the best of his knowledge and belief, a true
statemment of the ownership, management (and if a
daily paper, the circulation), etc., of the aforesaid
puolication for the date shown in the above cap-
tion, required by the Act of August 24, 1912, em-
bodied in section 443, Postal Laws and Regulations,
printed on the reverse of this form, to-wit:

1. That the names and addresses of the publish-
er, editor, managing editor, and business managers

are:
Publisher, Wireless Press, Inc., 326 Broadway,
New York, N. Y.

Editor, J. Andrew White, 326 Broadway, New

ork, N. Y.

Managing Editor, None.

Business Manager, J. O. Smith, 326 Broadway,
New York, N. Y.

2. That the owner is: (If the publication is
owned by an individual his name and address, or
if owned by more than one individual the name
and address of each, should be given below; if the
publication is owned by a corporation the name of
the corporation and the names and addresses of the
stockholders owning or holding one per cent. or
more of the total amount of stock should be given.)

\V\;reless Press, Inc., 326 Broadway, New York,

Radio Corporation of America (owning all the
stock of Wireless Press, Inc.), 233 Broadway,
New York, N. Y.

he names and addresses of stockholders of
Radio Corporation of America owning or holding
1 per cent. or more of the total amount of its stock
are as follows: Cameron Blaikie & Co., 44 Broad
Street, New York; Jas. B. Colgate & Co., 36 Wall
Street, New York; General Electric Co., 120 Broad-
way, New York; The International i{adio Tele-
graph Co., 165 Broadway, New York, and United
Fruit Co., 131 State Street, Boston, Mass.

3. That the known bondholders, mortgagees, and
other security holders owning or holding 1 per
cent. or more of total amount of bonds, mort-
gages, or other securities are: (If there are none,
so state.) None,

4. That the two paragraphs next above, giving
the names of the owners, stockholders, and security
holders, if any, contain not only the list of stock-
holders and security holders as they appear upon
the books of the company but also, in cases where
the stockholder or security holder appears upon
the books of the company as trustee or in any
other fiduciary relation, the name of the person or
corporation for whom such trustee i§ acting, is
given; also that the said two paragraphs contain
statements embracing affiant’s full knowledge and
belief as to the circumstances and conditions un-
der which stockholders and security holders who
do not appear upon the books of the company as
trustees, hold stock and securities in a capacity
other than that of a bona fide owner; and this
affiant has no reason to believe that any other
person, association, or corporation has any inter-
est direct or indirect in the said stock, bonds, or
other securities than as so stated by him.

5. That the average number of copies of each
issue of this publication sold or distributed, through
the mails or otherwise, to paid subscribers during
the six months preceding the date shown above is
.......... (This information is required from daily
publications only.)

J. ANDREW WHITE, Editor.

Sworn to and subscribed before me this 2nd day
of October, 1923.

[Seal] M. H. PAYNE,
Notary Publie.

(My commission expires March 30th, 1924.)

When writing to advertisers please mention THE WIRELESS AGE
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Z ELECTRAD

Socket 50c

PRODUCTS

The NEW
DIODE

A revelation for all re-
flex work. Replaces the
crystal and overcomes
all former difficulties of
reflex circuits. Requires
no adjustments for
change of wave lengths
Gives you' the clear re-
productions of a crystal
with the sturdiness and
reliability of a tube. Neo
“B” batteries required,
Operates on less than IA
ampere from single dry
celﬁ Easily adapted to
Erla and all other cir-
cuits.

a

ly
A
in
pr

range of % to 10

The NEW VARIOHM

The latest invention in variable
grid leaks.

Each movement gives
definite new resistance. Positive-
does the work where others fail.
gradual resistance over entire
megohms. Elim-
ates circuit moises, is moisture
oof and non-microphonic. Ideal

for use in Miloplex and other cir-
cuits. Guaranteed.

75¢

terial

The LEAD-IN

Fits right under closed
window. Can
into any shape to fit
ledges.
fire-proof insulating ma-

be bent
Covered ~ with

which  prevents

THE WIRELESS AGE

79

—hook it to the
waterpipe

grounding of circuits on
wet window sills. Takes
the place of ungainly
porcelain tubes and holes
in the window sash. Al-
ways presents a neat ap-
pearance.

40¢

DEALERS—
Ask about our
franchise.

sen
supplied postpai

All dproducts at your dealer’s, otherwise
purchase price and Jrou will be

Reflex Circuit,

Write for FREE Cockaday-Diode

ELECTRAD, Inc.

428-D BROADWAY

NEW YORK

MODO

Moon “Satterlee Antennaless” Radio will produce won-
derful results simply connected to a waterpipe. No
antenna, loop or indoor wire is necessary.

Stations within a conservative 1,000 mile radius are
regularly received with a non power loud speaker on
this set.

It is the ideal set for use in apartments, automobiles,
yachts or railroad trains where an antenna is not prac-
tical. Extremely sensitive, unusually selective, yet
simple to operate.

Write today for our folder
‘“California or Newark’’

MOON RADIO CORPORATION
501 Steinway Ave. Long Island City, N. Y.

In Canada, Continental Equipment Co., Ltd.
New Birks Bldg. -

Montreal, Quebec

Satterlee

antennaless

—RADIO—

When writing to advertisers please mention THE WIRELESS AGE
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Build your own Radio Set

—and save half the labor custom-
arily involved.

The panels are completely drilled,
and the parts are simply fastened
with screws and nuts.

Any circuit desired may be em-
ployed. We have eight different
types of panels.

The crystal black panel finish,
together with the concave dials,
lend a pleasing effect—the absence
of knobs giving a clean, flush ap-
pearance.

You can build, or buy, a cabinet to
suit your individual taste.

EISEMANN MAGNETO CORPORATION
William N. Shaw, President
38 Thirty-Third Street BROOKLYN, N.Y.

Carter

Automatic Control
Rheostat
6 Ohms—$2.25 20 or 30 Ohms—$2.50

Rheostat and Jack in one. Eliminates necessity for Jacks in amplifier circuit. Attach head
phones or loud speaker to binding posts or Detector Jack and each stage of .amplnﬁcatn.o.n can
be brought in by simply turning the knob of Rheostat. Original Carter design. Positive in
action. easy to mount and install. Send for illustrated catalog giving interesting and un-
usually efficient hook-up.

arter Radio Co. |

1802 REPUBLIE BUILDING
ST CHILCIA G O i

= —

ACKERMAN RADIO
LOUD SPEAKER

Complete, Delivered to

Ready for Any Part of

Immediate Use ° the United
States.

For the price of a headset
you can have a loud speaker
that actually speaks for it-
self. Not alone that, but a
loud speaker superior to
many of the much higher
| priced ones now on the
market.
Standing 21”7 high, with
11" bell and made of heavy
metal, eliminating vibration,
together with its special
loud speaking unit, this speaker
reproduces voice and music far
_beyonq expectations,  Finished
in plain black or brown, alse
special alligator grain in black
and green or black and yellow,
i If your local dealer is unable to
supply you, send order direct to
us and pay postman on delivery,

Sold on a money-back guarantee,

Ackerman Brothers Co.,
Incorporated
301 West 4th Street
Dept. “WA”’ New York, N. Y.

Know what they are doing in
Europe — Read

The WIRELESS
WORLD and

Radio Review

Published monthly—$5.00 per year

Keep in touch with the latest
developments on the other side

Send orders to

WIRELESS PRESS, InC.
326 BROADWAY N. Y.

Retail Price

$1.85

P. P. 10c¢ extra

REGISTERED U 5. PAT. OFF.

PERFECT FILAMENT CONTRQL

Beware of carbon dust imitations of the Bradleystat.
Look for the name Bradleystat embossed on the por-
celain container. Buy a Bradleystat, today, for per-
fect filament conrrol.

: ﬂ
Electric Controlling Apparatus
283 Greenfield Ave. Milwaukee, Wis.
Mfrs. of Graphite Rheostats for over 20 years

When writing to advertisers please mention THE WIRELESS AGE
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resistant!

dielectric strength—
much higher than ever

highest in

Per-

required in radio.
fect for panels!

bakelite} |

-dilecto.!

(A Laminated Phenolic Con-
densation Material)

It is the only good in-
sulator having amazing
mechanical strength —
yet readily machinable,
like metals.

Tough, durable, super-
resistant. Resists water
and solvents. Won’t
warp. Ask any electrical
man to get Bakelite-Di-
lecto (xx grade) cut to
size for you.

The Continental Fibre Co.,

Factory: Newark, Delaware |

Dealer Service From:

New York, 233 Broadway
Chicago, 332 S. Michigan Ave.
Pittsburgh, 301 Fifth Ave.
San Francisco, 76 Fremont St.
Los Angeles, 411 S. Main St.
Seattle, 1041 Sixth Ave., So.

Patent Pending
THE PERFECT SYNTHETIC CRYSTAL DETECTOR

SENSITIVE OVER ENTIRE SU
Ne Hunting for “Spots.””

RFACE
Loud and Clear.

Endorsed by Thousands of Satisfied Users.

SENSITIVENESS
GUARANTEED

14 K,
RUSONITE CATWHIS

55.'..°:.‘M ...... 50c

K. Gold Supersensitive

WER, Price..
Permanent. WIIl Not Oxlidize. 25¢

RUSONITE REFLEX CRYSTAL
Manufactured Expressly for Reflex Clreults.

Wil Stand Up Under Heavy Plate Veltage
Price $1 00
GUARANTEED Mounted........ i

order From Your Dealer or Direct From

18 PARK ROW,

RUSONITE PRODUCTS CORP.
NEW YORK, N. ¥

Have An Established Reputation for
Honest Value, Maximum Results
And Ease of Installing

New York 180° Coupler. Is the last )

word in high grade precision construc-

tion and is incomparably superior in
both electrical and mechanical details.
Genuine Bakelite tubing, double sup-
ported solid shaft, double silk wire em-
ployed, flexible
with correct number of turns for the

pig-tail connections

new wave lengths. Metal parts nickel
plated.” The best buy
Price, $4.00.

in. couplers.

New York Condensers bring in the broadcast-
ing loud and clear with the true tone, because the
“ construction eliminates all leakage and electrical
losses—the standard by which others are judged.

11 Plate $1.50 Mica Fixed Condensers of tested

23 2.00 and permanent
43 ¢ 3.00 ;—m\ capacity, ranging
3 « 1.25 @_N_YTCITYNY from .0001 to
0 .006, 35 cents to

75 cents, of su-

Insist on New York Amplifying Transformers.
Do not be satisfied with something claimed to be
“just as good.” They are
universally  recognized
for their marvelous
amplification, purity of
tone and ability to pro-
duce uniformly perfect
results with any style of
standard tube. Price
$4.00 and worth it.

The New York Variable
Grid Leak easily tops
the field in precision,
permanency and effici-

ency. Price, $1.50.

Get literature on

Variometers, Couplers, Mica Condensers,
Inductance Tap Switches

NEW YORK COIL COMPANY
338 Pearl Street New York City

Pacific Coast—MARSBANK SALES CO., 1240 S. Main St., Los Angeles, Cal.

When writing to advertisers please mention THE WIRELESS AGE
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, Warren Radio Loop,
g Cut away to show
1 construction

Long Distance

That’s where

=— 1 2 . )

= B o
Mr. E. N. Pickerell, Chief Radio Officer,
8. 8. Leviathan—formerly a student of
the Radio Institute of America.

Travel—Good Pay
and a Big Future

"Radio

INLN Y
Keep Your gaels,

RULES Set Small

Sharper  Tuning

All over the world, our gradu- Price $22.00 , | Ono tuntng ad- |
ates are traveling—with the SUPREME Warren Radio | ;‘tlgte";":eed‘e'd'"“
;z}n‘lfrc:‘fdsihoip'ospoefii;etx;)—rt’l’\e’;_i}tllz La;)p, the mf)s,lt Directional
o . R

growth of radio opens up new Ple up the Drake co.rlrllpaf(i:t .OO.% - D=
opportunities, on shipboard H l Ch will fit mside your Selective ‘
and on shore. And the men at otel, 1cago, on any cabinet, under a table, | Picks out just the
t{:e tophare qurdgraduau;s— C] t Pl 5 P th in  almost any odd | jttlen vou want
thoroughly trained—recognized g0o0d set. ug marl athe space. Remove the un- | N

as capable. L ’ f Small
oud Speaker. You'll sightly, dangerous, | Small. ient
Study at Home 2 troublesome, old-fash- | for ortable  of

Hou mekdiigiow nothing of get it as clear and IOUd ioned outside antenna. pobtle sete
radio to start. The course be- .
A Warren Radio Loop

gins with the beginnings of as a local station. No

Wider Range of |

k Frequencies
electricity, and includes code simplifies, increases ef- ns:x‘nnslllngliefgéla- f
and modern commercial radio Speaker can compare ficiency, and makes | for regenerstive
operation. Afefwmonths’ study th P th f d tant Sl ol DA ueeisil | ctreutt, |
prepares you for a U.S. Gov- w1l a I'athe ror distan ’ e

ernment operator’s license. 3

And the license indicates your work. That’s why A Type for Every Set

readiness for your first radio

job, at a good beginning salary. thousands of Neutro- at the Best Dealers

This School Teaching d h Type A-737 (300-700 meters) &

¥ & ne owners ave i o direct]

Radio Since 1909 || 7 e
Thedoldeiit bSChI?OL The school bOUght a Pathe —the Nithes: dunrom—nan-direchinal. . 12.08
conducted by the Radio Corpor- 0 gy 5
ation of America. 90% of the beSt at any price. T’}?\ihgsziiza:ﬂdzzgti‘::;r? 18 20.00

o) S of the Corporation Tope BLIm zootnoms me

. t it i
any other radio organization in Every 'Pathe Loud Speaker ni;i)ntin;tl 18 i‘::jl):;on;quargi
the world, are our graduates. is Guaranteed directional ................... 25.00
Others, too,give them first pref- . .
erence. If you are looking for Write for Bulletin M-102.

a pr(f)‘(:ession thaf holds.the bgg- PATHE PHONOGRAPH

Baare information’ about the & RADIO CORP. V-DE-CO RADIO MFG. CO.

radiofield,andour home course. 20 Grand Ave. 533 South Wabash Ave. ASBURY PARK, N. J.
Advanced Radio Course BROOKLYN,N. Y. CHICAGO, iLL. Dept. W

Greatpopular demand by theadvanced
student, experier}:cedl am(;lteur and
wireless operator hasled to the opening OO OUBOOL S
of an ADVANCED HOME STUDY PRI
RADIO COURSE, specializing in

C. W, I. C. W., telephone and radio Small AdS Of Blg InterCSt

measurements. Investigate!

Radio Institute of America Space in this department costs only 65 cents a line

i °"';§:::b1;fs‘;'e"§”l';§9‘“‘““) Minimum space 7 lines Payable in advance

326 Broadway, New York City

Indicatebyacross X thecourse youareinterested in :

! Radio Institute of America, } ip-

t ' ROADCASTING STATION complete equip RADIO GENERATORS—500 Volt, 100 Watt
: 326 Broadway, Ne_WYMk‘ X ; Bment for sale: Station known as WIL, located 28.50 each. Battery Chargers ‘lZ.SO—I_Iixh
' Please send me full information about ! in Washington, D. C. This station needs no in- l»Feed Motors—Motor-Generator Sets. All Sizes.
+ radio opportunities today, and your i troduction. Its performances for the last two OTOR SPECIALTIES CO., Crafton, Penna,
H COMPLETE RADIO COURSE [ i years speak for the set. This station will be in

g ' operation until it is sold. For particulars write MAKE $126 WEEKLY IN SPARE TIME

d ADVANCED RADIO COURSE 0O ! P 5 9 1 08 Ninth )

: : to the Continental Electric Supply, 808 Nint Sell what the public wants—Ilong distance radio
3 i St, N. W., Washington, D. C. receiving sets. Two sales weekly pays $120 profit,
' AT, §4d - sl @ orordiabeiind Sid b eoraross ololan oJoalalalaele 5o als | No big investment, no canvassing. sharpc of
g 1 LIGHTNING STRANGE BATTERY Com- | Colorado made $955 in one month. Representa-
sRvAddressiily conaiad s o s e cie e S O pound. Charges discharged batteries instantly. tives wanted at once. This plan is sweeping the
H : Eliminates old method entirely. Gallon free to | country—write today giving name of your county.
I ettt R L L e A L L P ICS ! agents. Lightning Co., St. Paul, Minn. Ozarka, 854 Washington Blvd., Chicago.
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Federal Radio Head Sets have

built a world-wide reputation

EDERAL Head Sets are known

the world over for their sturdy, de-
pendable efficiency. Their wonderful
performance has been a big factor in
building for Federal an enviable
reputation.

For the radio enthusiast Federal builds
wmore than 130 Radio units and a com-
prehensive line of receiving sets, all
unconditionally guaranteed.

Fedeval Telephone & Telepraph Company
Factory: BUFFALO, N. Y.

BOSTON  NEW YORK PHILADELPHIA  CHICAGO
SAN FRANCISCO PITTSBURGH
St,andardRADIO Products BRIDGEBURG, CANADA LONDON, ENGLAND

J&/| CONTINENTAL

7 “New Yorks Leading Radio House”

THE SYMBOL OF SERVICE RadiOIa Vll
etk Rodis ““The Radiola Pathfinder”

Corporation of America The Radiola VII is made up of two stages of
transformer-coupled Radio frequency amplifica-
tion, detector, and two stages of audio frequency
amplification.

It is a two circuit Tuner designed for use with
Radiotron UV-199 dry cell tubes, entirely self con-
tained in a mahogany box with piano-hinged lid.

It is simple to operate yet very selective in
tuning. Economy and efficiency are only two of
the many advantages which the Radiola VII has
over other sets of today.

g

Wrile for further information

CONTINENTAL RADIO & ELECTRIC CORPN.
6 and 15 Warren Street New York, U. S. A.

When writing to advertisers please mention THE WIRELESS AGE
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DISTRIBUTORS FOR
Radio Corp, of America
(RCA)
Westinghoueral Electric
Baldwin Brandes Burgess
Chelsea Cunningham
Cutler-Hammer

Dubilier Fada  Frost
Freshman General Radio

. s
Acme  Atwater-Kent SeerCe

Enormous stocks of high grade nationally advertised radio equip-
ment are always carried by this organization to assure prompt ship- |
ments any time anywhere.
Hundreds of dealers throughout the country have found ‘“‘Hommel
most dependable and satisfactory. A trial order will con-
vince you of Hommel ability to serve you likewise.

Let us send you the new Hommel Catalogue, 236

Grebe Homecharger

Murdock

Remler Rhamstine
U.S. Tool Western Electric

IS i ; Y e )__“—g
\§ ) %ﬁj Qﬁ § i3 Egg gjw!_Mg ?

Y 530-534 FERNANDO ST. ‘ﬁ@——f PITTSBURGH PENNA

@

Get on the subscription list of THE WIRELESS AGE
and be sure of getting your copy

[ STATIC
e N Al
Interference |

is reduced to
a minimum

Better |
Reception

with the
NASSAU

Pat Pend. :
Price $35.00 IOOP m
Jobbers and Dealers
rite for
Proposltlon TRADE MARK
Eliminates Aerial and Ground
e Secret is in the Patented Winding
1500 MILES ON LOUD SPEAKER |
With 2 stages radio and
2 stages audio frequency amplification
Write for Circular “W”
Manufactured by

NASSAU RADIO CO., Inc.

60 Court St. Brooklyn, N. Y.

When writing to advertisers please miention THE WIRELESS AGE

fishing for a spot on your
detector is no pleasure at all

The GREWOL

Fixed}Detector

is always set and ready for use. No adjusting
or replacements. The most satisfactory, always
sensitive, guaranteed detector.
At your dealer’s or direct
upon receipt of 2

Write for free booklet with non-reflex hook-

ups.

RANDEL WIRELESS CO.

3 Central Ave. Newark, N. J.

5l

I’s Fun to Fish | M "0regs S

for Fish BUT— |

I’s the contact
that counts

A careful examination will show

that each contact in Na-ald sockets
and adapters is of a wiping nature
on a broad surface, and of sufftcient
tension, and so designed that ten-
slon 1s permanent, no matter how
often the bulbs may be removed
and how much the connecting
prongs in the tubes vary.

Na-ald sockets are moulded of

Bakelite with uniform cross-sec-
tion, cure and other engineering
features incorporated, avoiding
plate to grid losses and instiring
each tube to develop its fullest
effielency.

NA-ALD SOCKETS

No. 499 Socket, 199 tubes. .. .$0.50
No. 429, Adapter, 199 tubes.. .75
No. 400, De Luxe, 200 tubes. .75
No. 401, Small Space, 200 tubes .35
No. 411 W. D. 11 Tubes.. .75
No. ‘4;0 Two in One,

D. 11 or 200 tubes. .50
Na-ald Circuit Booklet

packed with each Na-ald
product.

Write for “Why a Bakelite

Socket,” and other descrip-
tive literatuve.

ALDEN MFG. CO.

Manufacturers of . Sockets
and Dials for every radio

requirement.
Dept. A 52 Willow St.
Springfield, Mass.
Cable Address: Aldenco

mnh‘o %) :p HODUE
e

ANA-ALDES
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PHONES

Dealers Write

WIENER WIRELESS
SPECIALTY CO.,, Inc.

21 Academy Street
Newark, N. J.

A Booklet You WillWant

By W. J. Merritt Garvey, of New York World’s
Radio Section, Handbook of Helpful Hints for
Radio Set Builders, includes tables, charts,
legends, statistics and carefully selected hookups
with diagrams and full descriptions. Reading
this interesting book we discovered Mr, Garvey
recommended the FIL-KO-STAT. We bought
an edition of the books and will gladly send a
copy anywhere at handling cost 10c. postpaid.

RADIO STORES CORPORATION, Inc.
Sole International Distributors for

:KOsTAT

Fllament Control of Infinite Adjustment
Dept. WA 12-218 West 34th St. New York.

YELLOWTIP

MICROMETER ADJUSTING

CRYSTAL DETECTOR

Increases the Efficiency
of Your Crystal Set

SET

Finer tuning, clearest possible reception,
constant adjustment until you wish to
change, then—*“A Twist of the Wrist—
If's Set.” Excellent for reflex and other
circuits. Write for folder and name 2
of your mearest dealer.

Dealers and Jobbers—Write for Attractive Propositien

WHOLESALE RADIO EQUIPMENT CO.

Exclustve Factory Rapresentatives
39 William Street, Newark, N. J.

PREPARED RADIO MEASUREMENTS
with
SELF COMPUTING CHARTS
By Ralph R. Batcher

A book that is devoted entirely to simplifying the methods of determing elec-
trical and geometrical constants for radio instruments and appliances.

The accuracy of these charts is above the accuracy with which the various
factors that enter in the formulas can be measured with ordinary means.

Price $2.00
WIRELESS PRESS, INC. 326 Broadway, New York

Vs
 FANSTEEL

Balkite
e b attcry Chargel'

has no vibrators, bulbs or moving
parts and is entirely noiseless

The Fansteel Balkite Battery Charger for
Radio“A” Batteries [6 volt] is an entirely H

FANSTEEL
BALKITE

is a new metal developed for
this charger. It acts as a valve,
allowing current to flow into
the battery but not out of it. It
is the most efficient charger
valve made, is practically in-
destructible, and does away
with noisy, delicate vibrators
and fragile bulbs.

The Gould Storage Battery
Company is also marketing,
under the Fansteel Balkite
Patents, a complete battery and
recharging unit known as the
Gould Unipower, into which
this charger, under the name,
“The Fansteel Balkite Rect-
fier,” has been incorporated.

new type of rectifier, based on the use of
Fansteel Balkite, a new and rare metal de-
veloped for this purpose. It is entirely
noiseless. It cannot deteriorate through
use or disuse. It has nothing to replace,
adjust, or get out of order. It cannot dis-
charge or short circuit the battery, and
requires no attention other than an oc-

casional filling with distilled water. It will r
not overcharge, and cannot fail to operate
whenconnected to the batteryandline cur-
rent. Itisunafiected by temperature or fluc-
tuations inline current. It is simple,efficient,
and indestructible except through abuse.

The Fansteel Balkite Battery Charger will charge the ordinary 6 volt radio*A”’or

automobile storage battery at 3 amperes, from 110-120 AC, 60 cycle current, It Dept.

comes complete and ready for use. Get it from your dealer, or use the coupon below. 7-B
FANSTEEL
PRODUCTS

Price, $18
($18.50 West of the Rockies)

FANSTEEL PRODUCTS CO., Inc.

Dept. 7-B North Chicago, Illinois

Co., Inc.,
No. Chicago, 1ll.
Enclosed please find
$18. ($18.50 west of the
Rockies.) Send me the
Fansteel Balkite Battery
Charger for Radio 6 volt **A”™
Batteries. If 1 am not entirely
satisfied 1 will return it and you
will refund my money.

Dealers and Jobbers: The Fansteel Balkite
Battery Charger does away with com-
plaints and replacement troubles. Write
for literature and discounts.

INGITES g s i sioss aiarsid 48 0 S—

Streatl. . . .« ot s abavr]- N oabbi il

=
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Variable Grid Resistance

WALNART

WALNART e@lc MFG. CO.

Clears up signals

Gives longer life to batteries
Simple to operate and install

Will last indefinitely without de-

Can be used with or without a

Complete with $
Dial and Pointer

terioration or loss in efficiency.

fixed condenser.

The one Variable Grid Resistance
that has given entire satisfaction.

We also manufacture Variable con-
densers,
sockets, standard, and UV199, ver-
nier adjusters, inductance switches,
etc, of highest quality. Ask to see
them at your dealers.

Dept. 503,1249 W.Van Buren St.
Chicago, Illinois

plain

00

List

and vernier, tube

IVrite for folder of complete line of Walnart Radio Parts

.
Naturally Radio Development ——
ofe
Demands an Improved Rectifier
/ 74 PORTABLE ‘eeee
) )
@1PLUI RECTIFIER
A Still Better Design
PROGRESS in radlo engineering has brought about E—
the adoption of the five ampere maximum charg-
ng rate, with the number of contacts reduced to
one—a design that means increased simplicity and
ease of adjustment.
Sterling’s Portable Rectifier has still greater improvements. Special wear-resisting
carbons of large cross section area to guard against ‘’freezing’’ or sticking.  Quletness
and almost total absence of sparking. Can be connected to battery without regard to |
polarity: Tapering charge prevents overheating, excessive gassing and attending evils.
Built for 110 volt A. C. to charge at maximum of 5 amperes.
50 and 60 cycle, 6 and 12 volts 16.00
25 cyele, 6 volt............... $18.50
Add $1.00 West ocky
STERLING “B"” BATTERY CHARGING ATTACHMENT i)
Consists of a lamp reeeptacle and Sterling 5 ampere meter neatly mounted in small
hardwood cabinet. Provided with cord attachment, plug, terminals and all dips necessary
for its operation. With Sterling Rectifler this attachment can be used to charge one, two
ar three, 24 volt sections of a storage battery connected 1s series.
List Price $5.00
THE STERLING MANUFACTURING COMPANY
2847 Prospect Avenue Cleveland, Ohio —

-

VACUUM TUBES

In Wireless Communication

By ELMER E. BUCHER

The best text book on the market devoted solely
to the various applications of the Oscillation Valve

Price $2.25

THE WIRELESS PRESS,
326 Broadway

INC.
New York

Critical Circuits

Require Good Mica Condensers

FRESHMA
NOISELESS
TESTED MICA
CONDENSER

MEFG, BY »
l. “CHAS. FRESHMAN CO.Inc

The FRESHMAN 18 so designed that constant
equal pressure 18 exerted on the condenser plates
over the entire area. They are the only con-
densers that do this and therefore the only con-
densers that avold nolses which are due to variable
pressure on the plates.

Capacity Capaci
L0001, .. .0035. ty

At your dealers, otherwise send purchase
price and you will be supplied postpald.

Ask your dealer or write for our free
diagrams of the Neutrodyne, Sensational
New Kaufman Circuit No. 2, Flewelling
and other Circuits,

(I;GS. Fresllman (5 |nc.
\Radiod Gondenser Moducts

108 Seventh Ave. New Yark

WOC-TRESCO

Licensed Under Armstrong U. S. Patent No. I,113,149

A long distance
1,000 mile 600
meter range re-
generative tuner
for $10.00—add
f)arcel post on 6
bs. New circuit,
startling  results.
Cheaper than crys-
tal set. Uses any
aerial. Amplifiers
to match set for

Circulars  free—full

your loud epeakers.

mstructions.

TR E S C O Davenport, lowa

LOUD
SPEAKER SET

$18.50  <\=  $4.50

ROYILLOYE

A complete loud
speaker of superior
qualities. Will repro-
duce music or speech
with no distortion.

HEAD

No extra batteries re.
quired. Will operate
at one or more stages
of amplification.

Comes complete with 4
6 foot cord. 24” high
—14” bell—Crystaline
Finish,

Loud Speaker Unit with special
phonograph attachment $8.00. Can
be attached to any horn or phono-
graph arm.

We are the makers of the “Royal-
fone” King of All headset at $4.50.

Royal Electrical Laboratories
Newark, N. J. Dept. WA

MING oF
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9hg; choice of foremost

ngineers
Jfor over 17 years.

Sold by
aH dealers

C\W
S

o=

v

7AW I i
RADI6 PROTECTOR e
Approved by the National Type RB-2 Price $135.00
Boardof Fire Underwriters

Announcing a

New Paragon Receiver
—the Ideal Family Christmas Gift

What could be a more wonderful Christmas gift than a

Ask YOUR Insurance Agent

ﬂ L.S.BRACH MFG. CO.,
Newarlg ~NewJersey

e —

SOLDERALL

Metal in Paste For

‘ SO\DER ; radio receiving set that you know is the best that money
B can buy? Think of the pleasure it will bring to every

Handy

ectrica

member of the family, young and old. Think of the happi-
ness it will mean to you every night of the year.

PARAGON Radio Receivers are famous as the three
circuit pioneers which have proved their superiority by
eight years of practical operation.

The newest PARAGON, pictured above, is the last word
in sensitivity and selectivity. The superiority of this type
over all other classes of receiving equipment has been thor-
oughly proved by the long list of distance records which it
holds. Included in these records are the reception of the
first transcontinental amateur message, the reception of the
first trans-Atlantic message, and the unbroken communica-
tion which it has maintained with the McMillan Expedition
frozen in above the Arctic Circle.

The operation of the new PARAGON receiver is so mate-
rially simplified that even in the hands of a novice it equals
in every way the performance of the older type in the hands
of an expert.

You need only switch on the tubes, set the calibrated dial
and turn two other dials that automatically give you their
proper position for the reception of any given broadcasting
station.

In appearance it is an addition to any home. All cabinet
work is of mahogany with a brown mahogany finish. All
metal parts showing, inside as well as outside of the cabinet,
are nickel plated. 989, of the wiring is invisible. The whole
outfit is compact, neat, solidly built, and finely finished.
It is the ideal Radio receiver and the ideal holiday gift.

i]'u%Zf

ol Fvery El
Connection Needs

goidesrall for Perfect Reception
Jhe Only Convenient Metal Solder,

PARAGON DISTRIBUTORS

— for —

Colorado, New Mexico, Idaho, Montana,
Wyoming, Arizona, Western Kansas,
Utah and Nevada

Complete Lines of Standard Apparatus.

Write for our Price Bulletin.
Wholesale Only.

T W W e g o S o e o W - M e+ o

The Rocky Mountain Radio Corporation
1512-1516 Broadway, Denver, Colo. ]|

An sllustrated (atalog of Paragon Radio Products
is yours for the asking

A FISCHER Product
EVEN THE EXPERTS LOOK
NO FURTHER-—They know

This 180° Multi-Coupler is splen-
didly built, Bankwound, with a wave
length of 800 Meters, 5 Soldered
Leads, Bankwound Stator on genuine
Bakelite Tubing, Kiln Dried Rotor,
Fahnestock Spring Clip Connections,
Aluminum Mounting Base, Non-Con-
ductive Adhesive.

20 Diagrams $4§2 Free with each

For sale at your dealer’s—otherwise send the
$4.50 directly to the Manufacturer and you will
be supplied postpaid.

G. H. FISCHER & CO.

123 LIBERTY ST. NEW YORK CITY

Dealers: We believe in the proper distribution of Paragon Radio Prod-
ucts. Our Exclusive Distributors are particularly interested in territorially
protected dealers, who will concentrate, solicit and serve the consumer
in the sale of Paragon Radio Receivers. If interested, write us for details.

ADAMS-MORGAN CO., 8 Alvin Avenue, Upper Montclair, N. J.

Pacific Coast Sales Representative:
Paul Sutcliffe, Room 400, San Fernando Bldg., Los Angeles, Cal.

PARAGON

Reg. U. S. Pat. Off,

RADIO PRODUCTS

To 00« G0 o e o Qu o S0 o i o b o B0 o 00+ Gt o D0t < B0 o B o P+ b o Qo o b o 0 o Gbw o $b- o St oS40 < 0% © 9 o B 0 S0 2 | | f)«
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WESTINGHOUSE

“A,”” “B’’ and “C”’
RTAL@E BATTERIES

For all radio requirements

W Better Batteries
Better Radio Reception

Every radio fan knows the importance of sustained bat-
tery voltage in a radio receiving set. A sudden drop in
filament voltage, for example, is exasperating. Right here
the name Westinghouse becomes significant. As in auto-
mobile batteries, Westinghouse Radio Batteries are the
finest Westinghouse can build. The new @"TMG.“ types
are especially efficient. Even-powered, slow-discharging,
you’ll quickly note their superiority for fine tuning, signal
holding and sound volume. So economical, too! They
last indefinitely and are easily recharged at a few cents’
cosl.

GMTALCA.SE “A” Batteries—One-piece glass case with solid
glass cell partitions and plate rests. Visible interior. 2, 4 and
6-volt sizes. (BWIAL(AIE “B” Batteries—The 22-MG-2 (22 volts)
is a wonder for steady, noiseless, full-powered service. Recharge-
able, of course. Larger types, too. Also “C” batteries in 6-volt
units.

WESTINGHOUSE UNION BATTERY CO.

Swissvale, Pa.

.v =5

e " Rainbow Multi-Plug and (8 ft.) Cable

Either panel or binding post mounting.

Does away with unsightly wires.

Leaves set free from live wires when not in use.

Several hinding post ends can be connected to different sets—using
one plug and cable connected to batteries, etc.

/ W Ideal for dealers—and experimenters.

B*“”P‘L#DET B+ Prices Multi-Plug & Cable Panel Mounting type, $4.00. Binding
Post type, complete, $5.00.

Write for illustrated folder of Howard B. Jones Radio Products.,

HOWARD B. JONES, 612 S. Canal Street, Chicago, IlI.

A=

Showing Contacts

l
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EASTERN COIL SETS

for the

COCKADAY
CIRCUIT

it

3
(4 Circuit Tuner) E;

are now a standard, and in universal use,
due to their efficiency in this wonder circuit.

Made as per specifications of Mr. Cockaday,
using No. 18 wire with D coil, bank-wound.

C lete A bled Set
B, C and D Cofls. .o oL $2.75

Hook-up directions and material list furs
nished free with each set of coils.

Mail Orders Filled. Dealers Communicate

EASTERN RADIO MFG. CO.

22 Warren St., Dept, W. A., New York, N. Y.

Here’syour opportunity. Radioneeds

you. Win success in this fascinating field.
Trained men in demand at highest salaries.
Learn at home, in your spare time.

Be a Radio Expert

I will train you, quickly and easily, to design,
construct, install, operate, repair. maintain, an

sell all forms of Radio apparatus. My newmethods
are the most successful in existence. Learn toearn

$1,800 to $10,000 a Year
F R E E ‘Wonderful, home-construction, tube
receiving set, of latest design.
Writefor‘‘Radio Facts’’ free. Engineer Mohaupt.

American Electrical Association
Dept. G-:2 4513 Ravenswood Ave., Chicago

““For the Grid of your Tube’ Use

Grewol Vari-Grid

A small enclosed vernier variable con-
denser built especially for the grid circuit,
and wherever 11 and 23 plate condensers
are used. Equipped with variable grid leak;
replaces old style condensers. Small and
compact, one hole to drill; takes up only
134”. 100% improvement in distance and
reception.

At Your Dealer’s or Sent $2 25
Direct Upon Receipt of o
Write for Booklet

Randel Wireless Company
3 Central Ave. Newark, N. J.

When writing to advertisers please mention THE WIRELESS AGE
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GETS ’EM FROM
COAST TO COAST

Clearly and distinctly, too! For our
users tell us that Cincinnati hears
Frisco, Denver hears Schenectady,
New York hears Havana! Scores of
long distauce records were made on
these instruments last year so with
the many new refinements incorporated
the result obtained now will be far
better than ever.

Highest quality at lowest price

This has always been the MIRACO
keynote and the thousands of sets
now in use are a fitting tribute to
MIRACOQO'S excellent performance.
Many new improvements, such as new
sockets resting on shock absorbing
pads—a refinement found only in the
most expensive sets—rheostats with
multiple resistance windings, making
it possible to use either dry cell or
storage battery tubes, and a new alu-
minum shield that prevents annoying
body capacity effects, are embodied.

Cabinet is of solid mahogany—
workmanship the finest — operation
extremely simple yet always depend-
able.

2 tube outfit shown above....$29.50
4 tube outfit shown below... 54.50

Write for our new bulletin today,
Dealers —Jobbers
Write for our proposition quickly.
Agents!

There’s still some territory open—
write or wire.

THE MIDWEST RADIO CO.
821 Main Street Cincinnati, Ohio

EMPIRE

OILED TUBING

To banish those mysterious noises
and shorts in radio sets use Empire
Oiled Tubing, sometimes called
“Spaghetti.”

MICA INSULATOR CO.

68 Church St. 542 .
New York Se li)ceaag?orn St

Works: Schenectady, N. Y. 2030-F

|
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> CAn
preciated
Gift

Charges Radio and Auto Batteries at Home
Over Night = For a Nickel!

For a friend who owns a radio set or automobile, what could be more appropriate than a gift which
would eliminate the inconvenience and expense of taking his battery to a service station every

time it requires recharging? The

World )/
Py e

is such a gift, appropriately dressed up in a beautiful Christmas package, too. It charges any
AUTO, RADIO or ‘B’ storage battery in the simplest, quickest and most efficient manner pos-
sible.  Connects to any lamp socket—operates si ently—requires no watching. Fully automatic
in operation—absolutely safe.

HOMCHARGER’S TEN POINTS OF SUPERIORITY

1. Simple—Only one moving and wearing part, 6. Fool-Proof—Can be operated by anyone.
replaceable after thousands of hours use for Attach to lamp socket and connect battery
$1.00. Will last a lifetime. either Way,lit will always chargke. High-grade

e N ammeter eliminates guess work.
2. Efficient—Usesless than one-half the current 7. SaforNodanger o fshock or fire. Tested and

of any bulb or liquid type rectifier. Will charge X I
any radio or automobile battery for a nickel. approved by Fire Insurance Underwriters
3.  Quick—Its high charging rate of 7 amperes everr){]w};ere,_ Clveitaferlng charge—will not
2 LIPS =D overheat or injure battery.
climinates long waiting for battery to become Beautiful—Mahogany and Gold Finish.

charged. Will charge any "A™ or "B’ battery ;
over night, or three times as fast as a 2-ampere Ungqualifiedly Guaranteed.

S0

machine. 0. Pf)pulz%rzlsyogrged—gRetags at $18.50 %)m-

L 3 3 Kt t L

4. Clean]—No expensivil bulbf1 tfo break 8;1 acids gocldeb(y all dcal:rl:l 2) QSxtIashECIERY)
to spill or replace. o acid fumes. arges BROADCASTING LIST. Ask

4 . your

without muss, fuss or bother. FREE dealer or write direct for Free

5. Dependable—Tungsten contacts insure con- Homcharger List of Broadcasting Stations,

tinuous operation—prevent sticking and stop- and Circular Describing the Gold Seal Hom-

pirg. charger.

DEALERS! JOBBERS!

GOLD SEAL HOMCHARGERS in their attractive Xmas.p_acka%es are going to be “best sellers’’
to the holiday trade. Write for our elaborate merchandising plans and then prepare to get your
share of this }lgig “Homcharger Xmas business’’.

Insist on the GOLD SEAL

ACCEPT NOSUBSTITUTE. Like all good products, the HOM-
CHARGER has been.widely imitated. No other charger is
just as good. INSIST on seeingour registered trade-mark, the
*GOLD SEAL,” on nameplate and carton before purchasing.

ke AutomaticElectrical DevicesCo., 119 West Third St.'Cincinnati,0.
co~ Largest NMlanutacturers of Vibrating Rectifiers in the World ~°

YOUR OPPORTUNITY

Read Page 91 of this issue

When writing to advertisers please mention THE WIRELESS AGE
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A. R. R. L. Station Clinton, Iowa
Always GLAD to Q. S. R. 728 Bluff Blvd,
Sept. 29, 1923,
Electric Specialty Co,.,
Stemford, Conn,

Gentlemen:=

1t has been sometime since I have written
you, but want to let you know that the 500 Watt, 1000
volt Motor-Generator Set of your make, I bought one
year ago, has given perfect service. Have gotten all
districts - Mexico, Cuba and Canada with it. People ‘
marvel at tne quality of modulation. All say I sound
like 'a Broadcasting Station.

I work Hew York City often, also 0il City,
Leuisiana., All report that I sound like I am using
battery for plate, instead of Generator.

Thought that I would let you know of the

success of this outfit, as L believe in letting the
manufacturer know of the fine points ag well as tne

poor ones.
oy o
A& Phateys

TAan ab KA.

| Precisely Lath

Practical Wireless Telegraphy

More than 90,000 copies of this book have been sold—your copy is
ready to be shipped. Price $2.25

WIRELESS PRES S, 326 Broadway, New York

s,

New York, N. Y. l Rankin, Pa. (Pgh. Sub.) ‘ Chicago, Illinois ’ San Francisco, Calif.

30 Church Street 403 Rialto Building

=

| 14 COPPERWELD ANTENNA WIRE

| LEADILAND GROUND WiE
w‘,‘,fﬁ‘m,m ]| 17 COPPERWELD LEAD-IN AND {_&fﬁr—‘f’_‘
| GROUND WIRE IN CARTONS | -t

B e Strong—Efficient—Durable—Inconspicuous
Has the Underwriters’ 0K

100, 150 & 200 ft. per carton 25, 50 & 100 ft. per carton

The construction directions and Underwriters’ regulations on the carton answer all questions

SAVE TIME—BUY IT IN CARTONS

“COPPERWELD”

Braddock Post Office 129 S. Jefferson Street

IN CARTONS ~ -
TN “The Ideal Radio Antenna” COPPERWELY"
T s el Strongest—Most Efficient—Best g

DeceEMBER, 1923
U.S

TOOL CONDENSERS
Aol

1&;/////2; /.-" e
diShafi
Insure Exact Alignment
THE bearings, where

continued use first
tests the quality of a
condenser, in U. S. Tool
Condensers are ma-
chined as carefully as
the parts of the finest
precision instruments.
The main rotor shaft fits
its bearings with just a
micrometer determined
space between to give
smooth, frictionless turn-
ing, but without enough
space to allow side or
end play. Consequently
wear is reduced to insig-
nificance. Another rea-
son why all U. S. Tool
Condensersare so uncon-
ditionally guaranteed.

Write for booklet and
the name of your near-
est dealer.

U. S. TOOL COMPANY, INC.
113 Mechanic St., ‘Newark, °N. ]J.

STYLE W
RADIO KEY

A speed key designed
for radio transmission
and with which cramp
is unknown.

Other types carried in
stock.

Sample by mail $4.00.

Send Stamp for Cata-
log No. 45-W.

J. H. BUNNELL & CO.
32 Park PIL, N. Y. C.

When writing to advertisers please mention THE WIRELESS AGE
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% Solve Y /
olve Your
7 7
/ hrist P t Probl /
Christmas-Present Problem
. .
Z O ® %
. 1 d Rad .
g An Introduction to Radio .
. .
2 7
7 7
7 . 2
% In Two Volumes—Handy Pocket Size for Z
7 7
% . %
% : the Whole Family Z
L , : 7
2 ,%
. | INTRGDUC .
. fasniciimes ['REE TO YOU .
Z L/ 1 : w e Z
% 1 [ =Y | %
Z \ %
2 %
Z II We want you to know “THE WIRELESS Z
Z { AGE” (America’s oldest radio magazine) and Z
é 312 Vsollumﬁs our laboratory tested text books. TO GET Z
. AR che [ ACQUAINTED we offer you this fine little 7
Z FLielathIeﬁ Ctov;ard ! set of books ABSOLUTELY FREE with one Z
"9 Pages In | | ' vear’s subscription to “THE WIRELESS Z
Z Each Book | WIRELEGS FRESSH AGE.” $2.50 A YEAR (Outside U. S., 50c 7
Z Price 2 Volumes 1 NEW YORK extra). SAVE A DOLLAR. %
7 $1.00 7
2 7
7 2
% %
7 . 7
7 ANSWERS YOUR QUESTIONS—E ice in radio ’ 2
7 p very novice in radl ? 7
% always asks the same questions: What is a radio wave? | What s In Them Z
7 How is it made? How long does it take to get to me L 7
Z from the broadcasting station? Is there any difference An I tVOd Ut.MEtl Radi Z
Z between the dot and dash waves and the music waves? L lga(ri(i)ou’f‘ell(:zghgnya 10 %
7 What is a condenser for? What is a variometer? What Th ! I ts Used in Radio T
é is the difference between a variocoupler and a loose e Various nstrugxeas o 18 ; LOCIrdn S Z
% coupler? How are the ear phones made? What does the | mitting an ecelving Outfits 7
7 crystal detector do? How does a vacuum tube work? VOLUME 2 é
é What is the grid leak for? Is there any danger that my Technical T Explained %
é antenna will be struck by lightning? How can I t?fne my Howe(t:omSC:t uperig:ceivfggangutﬁts Z
% set to get the loudest signals? What is the difference . 7
between radio frequency and audio frequency? What is a Primer of the Vacuum Tube 7
7 : s How to Set up Radio Transmitters 7
% potentiometer for and how does it differ from a rheostat? Int tional M p Cod nd C tional %
7, And scores of other questions. All are answered in this jutennationd orseSign(;ls a onverona Z
7  book. Z
/ 7
% Make no mistake. This is a non-technical book. All %
7 who can read English can understand it. Funny how hard jeesceasssccsssccsssscsssccscscssccsnnccnann
z it is for an expert to talk shop so everyone can under- 1§ é
Z stand—there are a number of good technical books, but : Z
z this is the best book we have ever seen of the hardest lr ORDER BLANK Z
i Z
7 kind to do well. : 7
Z An introduction to Radio. That is just what it is. Mr. § WIRELESS PRESS, INC, Date Z
% (Miss or Mrs.) Reader, we take great pleasure in intro- g 326 Broadway, New York. Z
é ducing Radio. After a few hours you can meet the other : _ Z
g members of the family and talk radio with them as you I enclose $.......... Enter my subscription to g
é can't now. H “The Wireless Age” for one year and send me Z
é If you were sailing for France you would study an ele- : free a set of “An Introduction to Radio.” I also Z
% mentary text book on the French language—here is your want........ extra sets for Christmas presents. %
% book for your trip to radio land, the most fascinating 1 é
Z country ever discovered by modern science. Explore it : N %
Z knowingly, as thousands are now doing, with a receiving QITLE ] mib (bR 93 el L |~ 200+ 900 olCe Ly é
Z set and “An Introduction to Radio.” : Z
7 - SHTEEt = Bilamad T B e o ole - v5am s - Biaihis -8 e Rl FES e e s 7
. : |
gg ' (CHir7 I = s S IR~ -~ = .. Z
% WIRELESS PRESS. Inec. i .
7 - SEAEE o 1 e w215 7 1o LR o < = ek g 7
326 Broadway f .
A : 7
’ 1 D New Subscriber D I am now an AGE 7
% NEW YORK : : %
é 1 subscriber 7
7 o
2

S\
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CATALOG p=s
EVERYTHING IN RADIO

One of the largest complete stocks in the
world. 40 diagrams of latest Hookups.

DEALERS ALL OVERTHE U.S. || Rapio «nv ATTERIES

Mak.ing big profits handling our supplies. 24-hour At Factory Prices
service. Goods shipped same day order received. Greatest radlo “B” batters on market. Full num-
ber voltage taps; QUALITY GUARANTEED;
LOWEST PRICES; brings In concerts LOUDER
AND STRONGER; will work on_any tube or loud
speaker, Order by number TODAY with check,
money order or pay postman C. O. D.

No. 522B 22/, volt variable, reg. $2.25.... 1.52
No. 522A 222 volt variable, reg. 3.00....1.85
No. 545A 45 volt, 8 taps, reg. 5.50....3.25
WHOLESALE RADIO DISTRIBUTORS Bt e e Sl =

Dept. U 6 West 14th St. Kansas City, Mo.

PR EXLXPANRXONPEL A

IMITATED BUT NEVER DUPLICATED

Cincinnatl, Ohio

: DEPENDABLE
—for all new wave lengths
SOLID COMFORT ||| 5o o e s et

tunes in all new high wave

ComeS With The Use Of The l:"lgstgi- type, gives double selec-

tivity of ordinary 90° instrument.

n o —Tubes of genuine grade XX
PADE pramw bakelite wound with single green

AUDIOPHONE sk -donated Wice,

REG. U. . PAT, OFFIOE —Angular movement of rotor
gives super selective tuning with
. . l f ease.
because nOthlng 1s lost from —Direct flexible leads to Fahne-
o e . stock clips eliminate contact
the original broadcasting. | ol e

—Aluminum die cast frame re-
duces body capacity. For bench

Not only is it easily possible to distinguish the 3
or panel mounting.

words of the spealker, but also the minute gradu-

ations in pitch, timbre and quality of overtones VARIOMETER
which distinguish individual voices. Write for descriptive
[ Specifications

The Audiophone is complete and self-contained—
needs no separate battery or other accessories—
goes to you ready for use on connecting to your
receiving set. It will prove a source of lasting
pride and pleasure.

Audiophone Sr. ... ....... Price $32.50
Audiophone Jr. ............. Price $22.50

Dealers write for trade prices.

Shamrock Manufacturing Co.
314-316 Market St. Newark, N. J.

SHAMR@CK

FOR SELECTIVE TUNING)

. 180° VARIO-COUPLER
Bristol One Stage Power VARIOMETER

Amplifier e
P PRNRL AR RALRN AN LV L

If greater volume is desired, over what you
already obtain, use the Bristol One Stage
Power Amplifier. No C Battery required.

Price $25.00

ra

Get on the subscription

THE BRISTOL COMPANY list of
Waterbury, Conn. The

Wireless Age

Please send me with-

aut lcostlon obligati'on Name .... ¥ g g T e P g T Y et s i q im ‘ | ,
to myseli, Bulietins 'll and you’ll be sure of
Nos. 3006 and 3011- IStrect Al DINON A I « o rai. s « | iy Ak s bl o S = 2o i

on Bristol Audiophone
and One Stage Power
Amplifier. (Y eimbg » Tt = = SOt o = B Dot SNBSS o = % = F4 £ 000 o -

getting your copy.

— i |
When writing to advertisers please mention THE WIRELESS AGE
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Cut is one half actual size. R E Patent Pending

Hear Them All CLEARLY

with PREMIER

“HEGEHOG”

TRADE MARK

AUDIO TRANSFORMER

Little but mighty—a wizard for volume and tone quality. Look at the cut. It
shows the “HEGEHOG” one-half actual size. “Small,” you say. Yes, but inside
this “Little Wonder” you will find more efficiency, more reproduction volume, and
less distortion than found in any other Transformer, regardless of size, price or
design. The secret is in its patented construction. [t is shielded 100% against

EATH’S foreign noises. Fully guaranteed. Yow'll want them in your next “hook-up,”
so get all the facts NOW. Our Free Bulletin No. 99 gives them fully. Send

° for it.
RadiantCondensers

Heath Radiant Condensers will tune as per-

fectly years later as they do the day you in-
stall them. The plates (which in other con-
densers buckle and get out of alignment) in |

Rear View

Radiant Condensers are permanently FLAT

by a patented process. They are pressed in- 0

to absolute flatness and then tempexiet}; s;: A Super Vernier
that they can never lose that flatness 00

for the Radiant trade-mark, impressed on RheOStat
every rotary plate of Heath’s Radiant Con-

‘;e/r:::ier, Geared Like a Watch 100% EﬂiCienCy from your tUbeS

Adjusting knob geared to vernier plate so
that an ordinary turn is reduced to miero- ‘ PREMIER
meter fineness. Positive, accurate, durable.

No play. Separate tension adjustment. “ . ,,
Write for illustrated booklet and name of the
nearest Radiant Dealer.

LIST PRICES

$3.20

and worth it.

VERNIER TYPE TRADE MARK
é3 ]I';iate :nclug{mz %Zﬁ; gllal anél &no[l: ......... gg.OO T R bsti f he P . “M AT”
5 Plate including al and knob...... .$5.50 p— 1
e g i e here is no substitute for the Premier JCROSTAT”—no other instrument

that gives such perfect control of the current delivered to the filament of radio
tubes. New principle—two windings in parallel—one 6 ochm—other 40 ohm. Ab-
| solutely noiseless. Infinite control—handles any tube—Cap. 3 Amp. Bakelite

moulder—silver etched dial. Do not install a rheostat until you know all about
the “MICROSTAT.” Our Bulletin No. 99 explains it in detail. Send for it.

Jobbers and Dealers
Write Immediately for Proposition

It’s FREE.
& Ele i Mf CO. Ask for and insist on *‘HEGEHOG"* and ““MICROSTAT”’ at your dealer’s
¢c. WIS PREMIER ELECTRIC COMPANY
203 First Street 3809 Ravenswood Avenue Chicago

Newark, N. J.

LEARN THE CODE

Get all the fun there is to be had from your wireless set.
Learn to read the dots and dashes and double your pleasure.

The Marconi-Victor Records

provide the ideal instruction

SIX DOUBLE FACED RECORDS—TWELVE LESSONS

From the alphabet to press and code work. Actual oper- 2 .
ating conditions repr%duced. Satisfaction guaranteed. P rice $5'OO per set
WIRELESS PRESS, Inc. 326 Broadway, New York

When writing to advertisers please mention THE WIRELESS AGE
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\ NEW MU-RAD RECEIVER MA-17

EARS of scientific achievement anticipated
| in this super set, the Mu-Rap MA-17. A new
‘ sensitivity, greater distance, fuller volume—with
the absolute simplicity and substantial construction
of the famous Mu-Rap MA-13. Most recently
discovered principles are embodied and the future
thoughtfully considered in the designing of the
Mu-Rap MA-17.

Three stages of radio and two of audio frequency am-
plification and detector. Owmne tuning dial and two se-
lecting dials, each independent of the other. Plug-in
type r. f. transformers to care for changes of tube
type or wave lengths. Panel-mounted volt-meter for
quick reading of A and B batteries. Solid mahogany,
Adam Brown hand-rubbed finish cabinet with loop
fitted into top and compartment in base for “B” bat-
teries. Guaranteed for 1000 miles reception using only
a 2-foot loop.

WRITE FOR BOOKLET AND THE NAME OF NEAREST DEALER

Mu-Rap LaBorartories Inc.
808 FirTH AVE ASBURY PARK. NEW JERSEY

RADIO FANS
Tune in on station

WEAF (New York)

every Thursday at 8.50 P. M. and listen
to a story or article selected from

HEARST’S
INTERNATIONA AL

This is one of the most popular weekly features
on the air™

FREE

Write for Free Copy of the Latest Radio Reprint
D. It contains a complete story from Hearst’s
International Magazine. Address Radio Editor,
Hearst’s International Magazine, 119 West 40th
Street, New York City.

Hook Up and Description
of the famous ESSEX ONE
TUBE COAST TO COAST
CIRCUIT

FREE

to the first 1,000 fans who send in
a 2c. stamp and the names and
addresses of five friends who are
interested in Radio.

ESSEX MFG. CO., 119 Mulberry St.
Newark, N. J.

|
|
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trademark
is on all

RADION

PYanels

It absolutely guar-
antees you the lowest
phase angle differ-
ence, the lowest die-
lectric constant, the
highest resistivity,
and supreme mois-
ture, gas and acid re-
pelling properties.
Eighteen stock sizes, in

black and mahoganite

6x7 6x10%5 6x14
6x21 7x9 7x10
7x12 7x14 7x18
7x21 7x24 7x48
9x14 10x12 12x14
12x21 14x18 20x24

These leading manufacturers of CON-
DENSERS adopted RADION ENDS

Amsco Products, Inc.

Commercial Screw
Machine Prod. Co.

Elgin Tool Works,
Inc.

Freed Eisemann Ra-
dio Corp.

General Radio Co.

Heath Radio & Elec.
Mitg. Co.

Jewett Mtg. Corp.

Pacent Electric Co.

Superior  Instrument
Co.

because RADION is the best possible
insulation against current losses in high
frequency reception.

AMERICAN HARD RUBBER COMPANY
11 Mercer St. New York

RADION

Panels -Dials-Knobs~Sockets-Insulators

(58 &L

THE WIRELESS AGE 95

o

GnhanceYour Set
yi* PIONEER~

Beauty Is Only Skin Deep?

—not always

Might just as well build a good look-
ing set as not.

Build your set with Pioneer Variome-
ters and Variocouplers and you have a
set whose instruments are not only the
most efficient yet devised but that for
sheer beauty have nothing to equal them.

Pioneer Variometers and Variocouplers are
made of genuine Bakelite, moulded in our own
factory. A rich deep mahogany finish—the wir-
ing is covered with pure green silk. The hard-
ware is heavily nickeled. It will stand up. All
contacts are positive—both instruments are made
for either table or panel mounting.

Ask your dealer or write us.

"PIONEE ORPORATION

105 Pioneer Ave., GALESBURG, ILL.
Sales Agents in All Large Cities

10«

METALECTRIC SOLDERING IRON
(Indestructible All-Metal Quality Instrument)—** Guaranteed’’
“Designed to meet the Requirements of the Discriminating Assembler”’

%
= TS
= = = —— & !L’w

Interchangeable tip ONE-HALF ACTUAL SIZE $5.50
Operates with the Simplicity, Comfort, Ease and Efficiency of a Pen

Of your dealer or write

POST ELECTRIC CO., MFRS. (Radio Division), 30 East 42nd St., N. Y. C.

When writing to advertisers please mention THE WIRELESS AGE
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Amateur Radio Stationsof the United States

Supplementary List brought up-to-date from November WIRELESS AGE

e L
=
—
[>]

e e L L LY S O

®o00o O Wor 00 0000 00 CUONCDO0 00000 ONGNCO0N0000 00 QOO0 COODOLGOCO 0RODOD O0DOD  DOODOD OO 0O 0P 000D
&
&

First District

Walter T. Mills, Jr., 20 Pelham St....Boston, Mass.
Bertram H. Plerce, 8 Dyer Ave...... Everett, Mass.
Walter R. Gilbert, 73 Wellington St..Worcester, Mass.
Forrest E. Thompson, 119 Webster St.,

Haverhill, Mass.
Brown, 14 South St.. .Eastport, Me.
Frederick Best, 18 E. Crescent ....Augusta, Me.
Albert H. Carr, 1 Dean Ave..Warehouse Pt., Conn.
Charles A. Kibling, 274 Mass. Ave....Boston, Mass.
Phillips Exeter Academy Radio Club..Exeter, N. H.
John A. Baker, 120 Myrtle St....Claremont, N. H.
Irwin B. Burdick, 84 River Ave...... Norwich, Conn.
James W, Farmer, 11 Hillside Road, Watertown, Masa
CHANGES
Wesley J. Brigham, 4 Pleasant Ave., Somerville, Mass.
Rlchard Drew, 51 Washington St.......Ayer, ass.
Paul A. Girard, 845 Trumbull St .Hartford, Conn.
. B. Smith, 11 Stark St......Manchester, N. H.
Albert H. Waltt, 30 Elllson Rd.Newton Centre, Mass.
Alfred W. Costello, 100 Stoughton St.,
Dorchester,
Elmer Gobalet, 49 Pleasant St......Worcester,
J. F. Furey, 50 Williams St... .. Hartford,
George B. Davy, 15 Penhallow St...Doreester,
Ralph J. Reid, 38 Norman 8t..........Salem,
Phillips E. Strout, 42 Bay View Ave.,
Salem Willows,
Leonard H. Marshall, 27 Vernon Pl..Stamford,
Maleolm H. Robertson, 24 Washington St.,
Springfield,
Harold Gould, 54 Essex St........ E. Lynn,
E. R. Edwards, River St........ Ballardvale,
Thos. A. Bastable, 72 Arcadia St...... Revere,
Russell E. Cushing, 243 Eagle St..North Adams,
B. L. Barrett, Superior Coil Co..Harwichport,
Everett C. Nash, 99 Moreland St.,..Worcester,
George Cox, 67 Gates . Lowell,
Geoffrey E. Warburton, P. 0. Box 152,
Harwichport,
S. Kruse, 18 Rodney St.......... Hartford,
N. B. Judkins, 1474 Pawtucket Ave..Rumford,
R. E. Mayo, 75 Preston St....... ...Windsor, Conn.
Barkis M. Zartarian, 101st Inf. Armory, Boston, Mass.
W. L. Isherwood, 383 Burgess St......Berlin, N. H.

Grover C.

Mass.
Mass.
Conn.
Mass.
Mass.

Mass.
Conn.

Mass.
Mass.
Mass.
Mass.
Mass,
Mass.
Mass,
Mass.

Mass.
Conn.
R. 1

D. B. Clarke, 17 Park Ave,...Northampton, Mass.
Eighth District
Charles E. Nichols, 739 Weadock Ave..Lima, Ohlo

John C. Gorman, 199 Claremont Ave....Buffalp, N. Y.
Alfred R. Marcy, 113 W. Raynor Ave., Syracuse, N Y.
W. A. Peterson, 1542 Lilllbridge Ave..Detrolt, Mich,
Arthur Menkhaus, 1926 Westwood Ave.,

Cinelnnati, Ohio

Harry 8. Weber, 1113 Walnut St........Dover, Ohlo
Edward B. Huffman, Second St........ Elyria, Ohlo
Donald W. Exner and Francis P. Keiper,

307 Founders” Hall................... Ithaca, N. Y.

Burton P. Williams, 3220 Orleans St., Plttsburgh, Pa.
Henry James Crislek, 422 W. Washington St.,
Medina, Ohio
John Henry Dando, Jr., R. F. D..Mountain Top, Pa.
Robert D. Craig, 4414 Water S$t...Wheellng, W. Va,
Arthur V. McNamer, 97 W. Northwood Arve.,
Columbus, Ohlo
Harold Seielstad, 2203 Coplin Ave...Detroit, Mich.
Fred J. Ash, 56 N. Balch St............ Akron, Ohio
Harry Smith, 113 Gillett St .Palnesville, Ohlo
Earl D. Colvin, Willlams St............ Milan, Ohlo
Willfam Rodgers, 187 W. MeclIntyre St.,
Pittsburgh, Pa.
Charles Dengler, 44 Unlversity Ave....Delaware, Ohlo
Edgar K. Leavenworth, 937 Chicago Blvd.,
Detroit, Mich.
Arthur C. Morrow, 529 W. Church 8t.,
Elmira (Portable), N. Y.
Clirord Cluff, 25 Kirby St....... Battle Creek, Mich.
Nelson H. Clark, 669 Michigan Ave..Holland, Mich.
Glenn E. Chase, High St............ Pomergy, Ohlo
Gordon B. Atkinson, 3700 McGraw Ave., Detroit, Mich.
Albert Espelage, 1779 Queen Clty Ave., Cincinnati, O,
Frank W. Walker, Colfax Ave.,, R. F. D, No. 1,
Benton Harbor, Mich.
Lawrence Cook, 731 Delaware Ave......Buffalo, N, Y.

Rex Edward Perkins, 79 E. Main St..LeRoy, N. Y.
Richard P. Lippelman, 8326 Reading Road,
Clneinnatl, Qhlo

Walden S. Tracy, 235 Garfield Ave....Findlay, Ohio
Berle M. Dysinger, 822 Maple Ave....Findlay, Ohio
Louis M. Earick, 2464 Auburn Ave....Toledo, Ohlo
Willfam J. Hunter, 3021 Northwestern St.,

Detroit, Mieh.
Willlam R. Thompson, 228 W. 2nd Ave.,
Columbus, Ohio

Edward J. Govern, 25 Vick Park B.Roehester, N, Y.
Fred Whitney Redding, 1162 Franklin Ave.,

Columbus, Ohlo

Charles B. Young, Jr., 522 S. Prospect St.,
Grand Rapids, Mich.
Paul W. Heasley, 677 Blalne Ave....Akron, Ohlo
Laurence M. Evans, 1018 Tomlinson Arve.,
Moundsville, W, Va.

Walter T. Swelgard, 8153 Chapin Ave., Erle, Pa.
Floyd Willlams Bell, 379 E. N. Broadway,

Columbus, Ohio
James C. Lisk, 902 8. Elizabeth St....Lima, Ohlo
Keefer R. Ling, 419 Third St......Cresson,
Edward J. Miller, 28 Railroad St..... .llion, N. Y.
Harold L. Passenger, 105 S. Carver St..Warren, Pa.
John H. Botbyl, 514 Monroe St..Grand Haven, Mich.
William Peuser, 1019 Sunset St....Scranton, Pa. |
Harold W. Schultz, 209 S. Fifth St..Saginaw, Mich.
Charles A. Campbell, 310 Clinton St...Wauseon, Ohio
Cecil B. Delaney, Fourth St. . ..Dennison, Ohlo
Willlam E. Battison, 3040 Merwyn Ave.,

Pittsburgh, Pa.
Clyde J. W. Smith, 417 Russell St..... Sharon, Pa.
Bert Greenspoon, 155 Broadway..Saranac Lake, N. Y.
Homer D. Wood, 900 James St....Wilkinsburg, Pa.
Harry ¥, LeMasters, 1264 Second St., East Akron, O. |
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Edward H. Wallace, Jr.,, 1012 Chestnut St., Erle, Pa.
Howell Jones, 132 Louisa St........ Utica, N. Y.
Willlam A. Mason, 304 Delaware Ave..Loraln, Ohio

CHANGE OF ADDRESS
Willlam E. Brindley, 706 Lamar St.,

Wilkinsburg, Pa.
Raiph Balass, 11820 Parkhlll Ave., Cleveland, Ohio
Cnaries Albert Quick,

1228 Butternut St.,
Syracuse, N. Y.
Chris Hobson, 27 Chestnut St....Wilkinsburg, Pa.
Elmer W, Reeve, 1001 W. Washington St.,
Ann Arbor, Mich.
Richard P. Kuntz, S. View Road......Dayton, Ohic
Owens A. Hutcheson, 812 Stealey Ave., W v
. a.

Princeton,
RE-ASSIGNED
Robert ¥. Hunt, 228 N. Eighth St., Cambridge, Ohlo
Jdohn A. Cameron, 134 N. Barry St..... Olean, N, Y.
Carl A. Entrokin, 821 W 10th Ave..Columbus, Ohio
Kirke E Davis, 194 Glendale Ave.,
Detroit (Portable), Mlch.
Jesse O. Ellison, 130 E. Ludington Ave.,
Ludington, Mich.
George F. Miller, 2232 W. 101st St., Cleveland, Ohio
Ernest F. Goodwin, 803 Congress St., Ypsilanti, Mich.
Carl Crawford Jones, Main St........ Clayton, Ohio
Reginaid L. Downey, 103 Hale Ave.,
Princeton, W. Va.
Frank R. Day, 41 Canal St., Schuylkill Haven, Pa.
Herbert DeWeese, 618 Chestnut St., Greenville, Onlo

Willlam H. Johnston, M.D..,...... ..Collins, Ohlo
Edward H. Klinke, 102 Elesbree St....Sayre, Pa.
Maurice H, Pancost, 1101 Climax St..Lansing, Mich.

Robert J. Hunter, 426 Arnett Bivd..Rochester, N. Y.
Fredericik R. Thomas, Jr., 1400 Second St.,
Moundsville, W. Va.
Robert Zinn, 1429 Academy St......Kaiamazoo, Mich,
William M. Ambrose, Ridge Road......Glrard, 'Pa.
Frank C. Richardson, Avenue A & Grove St., 57

Cambridge,
Wayne Snyder, Box 28......... White Haven, Pa.
Ellsworth N. Willis, 16 Palmer Place,
Lancaster, N. Y.
Don R. Canady, 3439 W. 118th St..Cleveland, Ohio
Ralph 8. Wiebusch, 219 Gray Ave..Greenvllle, Ohilo
Clarence A. Arntz, 1826 N. E. Third 8t., Canton, O.
Jonn M. Jeftords, Cawmp Brookiyn....Paupack, Pa.
Harry J. Mills, 1501 Corporation St....Beaver, Pa.
Harry A. Neville, 4234 Lydla St....Pittsburgh, Pa.
kdwin A. Hadden, E. 55th Bt. & Scoville,
Cleveland, Ohio
Forrest I. Phippeny, 186% W. Grand River Ave.,
East Lansing, Mlich.
Lloyd C. Wingard, 919 Franklin $t....Fremont, Ohio
Boy Scouts of America (Cieveiand Couneli),
Payne & E. 24th St............ ..Cleveland, Ohio
Judson K. Prosser, 616 Ontarto St....Buffalo, N, Y.
Walter E. Struesser, 1695 Taylor St., Detroit, Mich.
Theodore G. Brown, 6 Pansy St....Rochester, N. Y.
John Milkovie 855 Penn Ave.......... Midland, Pa.
Willard J. Hamburg, 3996 Lovell St....Cheviot, Ohio
Henry M. Merrill, 688 Diagonal Road..Akron, Ohio
C. L. Terrer (Portabie}............. ..DeGratt, Ohnio
William R. MeShaftrey, 112 Third St..Monessen, Pa.
Eugene John Huber............ ..... Falrfield, Onio
Lawrence K. Garland, 304 S. Fourth St., Apolio, Pa.
Lawrence Q. Cook, R. F. D. No. 2....Bryan, Ohio
Carl J. Brinkman, 1944 Maple Ave....Norwood, Ohio
M. E. Johnson, 93 Sawyer St....Rochester, N. Y.
George M. Cooper, 202 Beaver Ave..Sewickley, Pa.
C. B. Dariing, 14516 Shaw Ave..kast Cleveiand, Onlo
Branko Lazich, 16 Eureka St....... .Pittsburgh, Pa.

CHANGES OF ADDRESS
George F. McGarrett, 147 Sterling Ave.,
Bultalo, N. Y.
Walter L. Leatherman, 821 Gordon Ave.,
Van Wert, Oblo
Austin N. Edwards, 2206 Burnet Ave.Cincinnati, Ohlo
George K. Rollins, 125 Vinewocod 8t.,
Birmingham, Mich.
Roy T. Van Niman, 119 8. Buckeye St.,

Woaooster, Ohlo

George W. Parker, R. F. 'D. No. 7, Box 1,
Mt. Ciemens, Mich.
Arnthur, (G Baties, s bl te s g df 4 s Laabdl . 1 Sulivan, Ohlo
Emery Quaiman, 538 Broad St....... Elyria, Ohio

Robert S. Mehard, 1509 Market St., Youngstown, Ohlo
Harry W. Butler, 2837 Albion St....Toledo, Ohilo
H. Hartwell Hurd, 915 Helmsdale Road,

Cieveland Heights, Ohlo
George T. Hart, Clifford & Thomas Sts.,

Rochester, N. Y.

Charles W. Brestle, 1 Ingram Ave....Grafton, Pa.
Wesley B. Hargraves, 1223 H. Howard St.,

Akron, Ohlo

Kenneth Stettinius ..Lakemont, N. Y.

Howard E. Mohler, 50 Van Vorst St....Utlea, N. Y.

Robert F. Faudree, 325 Third St., Chester, W, Va.
Oran D. Baldwin, 410 8. Colllngwood Ave.,

Eastwood, N. Y.
Eugene E. Noble,

509 Pearl St.,

outh Brownsville, Pa.

Barnet H. Baskin, 1803 Brightwood Ave.,
Cleveland, Ohio
Sencca M. Dotterer, 135 Defiance St., Leipsle, Ohlo
Harry 8. Curry, 423 Prescott Ave....Scranton, Pa.
Arthur R. Smith, 2048 Clarkdale Ave., Detroit, Mich,
Henry J. Caiderhead, 47 8. Eighth St., Kenmore, O.
Glenn & Ray Boundy, 513 State St., Grove City, Pa.
Charles Marx, 44 Mason Ave....Binghamton, N. Y.
Joseph B. Gardner, 4514 Whetzel Ave., Cincinnati, O.
Marion Y. Law, 1406 Geruna St........ 0Owosso, Mich.
John H. Schneider, 98 Fair St..Cooperstown, N. Y.
William R. Butler, 660 Stuart St....Dayton, Ohlo

Samue: Dewey Coniey, 2803 Frontenac BSt.

Pittsburgh, Pa.
Charles H. Emerick, 501 Maple St....Eaton, Ohlo
Harry L. Pearson, 1028 Morrison Ave.,

Pltsburgh, Pa.
Robert H. Collingnon, 2222 Willow Ave.,

Niagara Falls, N. Y.
Lex M. Depp, 919 E. Mahoning St.,
Punxsutawney, Pa.

J. L. Smith, N. Y. State Armory....Syracuse, N, Y.
Pliny W. Sigafoose, Cor. Main & W. Saffel Aves.,
S8ycamore, Ohlo
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Lawrence V. Wells, 325 Smith Ave..Lansing, Mich.
Fred L. Buck, 80 LeRoy St....... Potsdam, N. Y,
Harold B. Noice, 22 N. Ogden Ave., Columbus, Ohlo
Jesse R. Leach............... ....Middletown, Ohio
Tremaln M. Hughes, 311 Lenox Ave..Oneida, N. Y.
George H. Ransom, 178 Washington St.,

Harold Lockwood, 3 Easton St.......... Kane,
William A. Hausding, 908 State St.,

Traverse City, Mieh.
George E. Bourne, 859 Washington St.,
(Name changed) ............ 909 o Dayton,

SPECIAL AMATEUR STATIONS

Ohlo

5306 Waestminster
«.+s..Plttsburgh, Pa,
St..Lansing, Mich.
Frank D. Fallain, Pollce Bldg. Beach St.,
Flint, Mich.
Henry Grossman, 12343 Forest Grove Ave.,
Cleveland, Ohio
Alvin L. Anderson, 17 E. Liberty St..Hubbard, Ohio
Elmer W. Reeve, 1001 W. Washington St.,
Ann Avrbor, Mich.
F. 1. Phippeny, 136% W. Grand River Ave.,
E. Lansing, Mich.
George M. Withington, 816 Fifth St.Marletta, Ohio
John H. Stenger, Jr., 66 Gildersleeve St.
Wilkes-Barre,
J. 8. Strobel & Earl Weimer, 42 Poplar Ave.,
Wheeling, W. Va.
Harry S. Weber, 1113 Walnut St......Dover, Ohlo
K. A Duerk, 1000 Wilhelm St...... Defiance, Ohio
Clyde E. Darr, 137 Hill St..Highland Park, Mich.
Warren Wright, 1119 E. Fountain Ave.,
Springfield, Ohlo
Clifford H. Galloway, 612 Park St..Barnesville, Ohlo
Burton P, Williams, 3220 Orleans St., Plttsburgh, Pa.
Robert C. Bohannan, 1816 Dover Road,
Coiumbus, Ohio
Charles E. Holmes, 310 W. Brown St.,
Grand Rapids, Mich.

Ninth District

Robert K. Karlowa, 5000 Brady Rd., Davenport, Towa
John A. Gjelhaug................. Baudette, Minn.
Laurence E. Dutton, 4931 N. Hoyne Ave., Chicago, 11l
School of Engineering of Mliwaukee, 415 Marshall St.,

Milwaukee, Wis.

Pa.

Melvin Hartwick.................. . Janesville, Minn.
George R. Serivner, 324 N. Elmwood St.,

Kansas City, Mo.
Charles D. Curtis............... Pembina, N. Dak.

Omie E. Sheckler, 916 15th Place, N. E.,
Mason City, Jowa
Maurice H, Nelson, 1914 Kishwaukee St.,

Rockford, Il
Martin Mayes, 314 Ash St....Jefferson City, Mo,
Leslle G. Van Slyke............... Shickley, Nebr.
Louis R. Gomberg, 1912 Greysolon Rd.,

Duluth, Minn,
Bert E. Badgerow, 9901 Florence Height Blvd.,

Omaha, Nebr,

George E. Zembal, 406 Buchanan St., N. E.,
Minneapolis, Minn,
John C. Harrower, 1138 N. Waller Ave. .Chicago, Ill.
Virgil Binder, 628 Walnut St....Ft. Wayne, Ind.
Herbert C. and Charles L. Valley, 1100 Irving PlL.,
Racine, Wis.

Henry Stubenrauch, Jr., 3118 Park Ave.,

City, Mo.

Kansas
Ralph B. Spindler, 602 Franklin Ave.,

Valparaiso, Ind.
South High School Radio Club, Cedar Ave. and
TR 8 TIE J 00 0000 B0 oy 6 e ot o Minncapolis, Minn.

Roy Towne, 1133 Kentucky St....Lawrence, Kans.
LeRoy E. Frelberg, 3728 St. Louis Ave., Chicago, Ill.
Franklin Baker, 402 5th St..... .Petersburg, Ind.
Harold C. Walnutt................. Hopkinton, Iowa

Raymond Kraft, 3750 N. St. Louls Ave., Chicago, Ill,
Samuel Ram, 1153 N. Spaulding Aw ,..Chlcago, III.
Miles B. Houghton, 916 Madison St....Elkhart, Ind.

Dale A. Fish, 2524 Acoma S .Denver, Colo.
Orin 8. Parker, 1301 Carmen Ave Chicago, IlI.
Edrie D. Trout, 801 Jefterson St. arleston, IIl.

Marvyn 8. Adams, 328 E. 17th Ave....Denver, Colo,
Leroy E. Howard, 1514 Superior St....Racine, Wisc.
Stewart C. Hoeper, 434 Washington St., Neenah, Wisc,
MWVRILer™ CENIREETr. Sl o % bl b btd Virginia, Ill.
Roland B. Brown, 1045 E. 19th St..Lawrence, Kans,
Theodore W. Dresen, 313 N. Francis St.,

Madison, Wisc,
Theodore Gross, 5121 N. Qakley...... Chicago, Itl.
Richard N. Lynn, R, F. D. No. 1, Virginia, I,
Basil D. Rauth, 1518 Spring St., Jettersonville, Ind,
Arle V. Van Ravenswaay, 714 Morgan St.,

Boonville, Mo.
William L. Wilhelms, Maln St...Parkersburg, JIowa
Paul J. Scott, 609 Locust St..........Rockford, Il
John G. Schroeder .. Wisner, Nebr,
Thomas J. Casey..... ......Farmington, Minn.
Daniel S. Popini, 31 8. Morgan St...... Chieago, Ill.
Richard C. Lindsay, 5012 S. Washburn Ave.,
Minneapolis, Minn.
60th Ave. and
Clcero, 11
ltown, Ia,
itt, Towa
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Kenneth E. Pepper........... St. Wise,
Theodore Johnson, R. F. D. No. 5....Shertdan, Ind.
Raymond C Machler, 1263 Lee St....Evanston, Ill,
Herbert J. Elle, 1615 Meade Ave. ...Chicago, Ill.
Westinghouse Elee. & Manufacturing Co.,
Hastings, Nebr.

CHANGES

Arthur Elkins, 10215 Vernon Ave.,, Chicago, IH.
Ralph R. Leach and Charles C. Proudfit, 2733
E. Grand Ave.................. Des Moines, Jowa

Earl H. Beardmore, 903 N. Hersey St..Belolt, Kans.
Charles A. & Earl L. Frase, Box 74, Ravenna, Nebr.
Ray C. Schryver, House No. 30......Primers, Colo.
Eugene W. Ruppenthal, 1271 37th St.Mllwaukee, Wis.
Gustaf A. Gummeson, 5303 Third St....Clinton, Iowa
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Ace Type V

Licensed Under Armstrong

U. 8, Patent No. 1,113.149

This set sells foe $20.00. Its low cost to-
gether with efficiency and sirnplicity makes
the great demand for it increase daily.

A long range Armstrong receiver. Stations
from coast to coast can be heard distinctly.
An Ace Two-step Amplifier in connection
with this set at $20.00 makes use of loud
speaker practical. Has Crosley Maultistat,
which permits use of any make tube.

Then there isthe Ace 3B, an Armstrong Re-
generative Radio Receiver which combines
detector and two stages of Audio frequency
amplification. This set sells for $50.00.
Prices do not include batteries or tubes.

Make Him Smile On
Christmas Morn

Make him happy — give
him a real gift that will be
enjoyed by both young
and old—give him an Ace
Radio Set.

The Ace Type 3C Conso-
lette shown in the lower
right corner is a compara-
tively new addition to the
AceFamily. Ithasabeauti-
ful solid mahogany, wax
finished cabinet and great-
ly adds to the appearance
of any home.

This set consists of a regen-
erative tuner, detector and
two stages of amplification,
with built in loud speaker.
The tuning circuit is li-
censed under the Arm-
strong U. S. Patent No.
1,113,149 and due to the
particular method of wind-
ing Crosley coils it is ex-
ceptionally selective. Has
sufficient room inside cabi-
netfordrybatteries,making
a complete self-contained
long range receiving outfit.
Has phone jack for tuning
with head phones; Crosley
multistat; filament switch;
Crosley moulded con-

denser, beautifully en- .

graved formica panel. Uses
any kind of tubes. Price
$125, with stand $150.
Prices do not include bat-
teries or tubes.

Let an Ace Radio Set bring §

happiness to someone on
Christmas morning. If your
dealer cannot supply you order
direct mentioning his name.

List price west of the Rockies 10%
higher. In Canada tariff added.

The Precision Equipment Company
POWEL CROSLEY, Jr., President

1228 Vandalia Avenue

Cincinnati, Ohio

An cAce
Radio Set
Will Do It

ACE TYPE 3C
CONSOLETTE
WITH STAND
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1228 Alfred Street

“No wit to flatter left of all his store,
No fool to laugh at, which he valued more.”
—Pope.

Since the earliest days, laughter and gaiety
have been the most sought after things in life.
In ancient times stately rulers unbent, courtly
knights forgot seriousness; beautiful ladies be-
came more alluring as the clever quips and
merry pranks of the court jester brought a
sparkle to their eyes and drove dull care away.
But they were limited to the clownish antics and
slapstick comedy of the jester.

Moderns have unlimited sources of amusement.
Every broadcasting station has its Jester; its
humorous stories; amusing songs and clever
comedies. Each night the air is filled with mer-
riment.

With a Crosley Model X-] radio receiver, amuse-
ment may be brought clearly and distinctly to
your fireside. Sitting comfortably in an easy
chair you forget dull care. The magic wand of
the radio sends worry scurrying.

The very moderate prices of all Crosley instru-
ments bring radio within the reach of all. No
matter which Crosley Model you may select you
can be assured of the maximum results at the
lowest cost.

Let a Crosley Radio Receiver bring fun, laugh-
ter and good humor thto your home.

cROSLEY

Better-Cost Less
Radio Products

See the Crosley Line at Good Dealers Every-
where.

Werite for Free Catalog. This fully describes the
Crosley line of radio receivers which range in
price from the Model VI, a 2 tube set at $30, to
the graceful Consolette Model X-L at $140. It

also shows the complete line of Crosley parts.

CROSLEY
el v

CROSLEY MODEL X-J. Price $65

For tuning out local interference and bringing
in distant stations this receiver is unexcelled.
It is a 4 tube set combining one stage of tuned
radio frequency amplification, detector and two
stages of audio frequency amplification.

Nowhere can a better set be purchased at any price.

Cost of necessary accessories $40.00 and up.

CROSLEY MANUFACTURING CO.

POWEL CROSLEY, Jr., President

Cincinnati, O.

cROSLEY 5
cModel X~J

The Broadcasting Station 1I'LW is maintained by the
CROSLEY MANUFACTURING COMPANY

MAIL THIS COUPON TODAY

Crosley Manufacturing Co.,
1228 Alfred St:, Cincinnati, O.

Gentlemen: Please mail me free of charge your
complete catalog of Crosley instruments and parts
together with booklet entitled "The Simplicity of
Radio.”




