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RADIO TUBES

C-3010-—5 Volts 1-3

Ampere filament.. $o.50

Il} C-209--3 Volts.06 amp.

Dry  Battery Der. &

| Amp 3 .86.50

|l C-300—s5VoltsGasCon-

| tent Detector 5.00

C-11—rt.1 Volts.2samp,

|| Dry Battery Det. and !
|l Amp.Special Base $6.50

I | C-12—Similar to C-11

standard  base

with
1| T — $6.50

PATENT W
NOTICE

\ Cunningham tubes are
| covered by patenis dated
I1t-7-05, 1-15-07, 2-18-
| 08, and others issued and
pending.  Licensed for
| amalenr, experimental
and entertainmen{ usein
radio communication.
l Auny otirer use will be an
infringement,

—

Type C-301A gives greater Power Amplifica-
tion with only

4 Amp. Filament Current,

RADIO TUBES o

For Every Make of Receiving Set

HROUGHOUT the entire country today

Cunningham Radio Tubes are recognizet
as the ideal tube for use in all makes of Radio
Receiving Sets.
The famous Cunningham C-301A Amplifier
shown above is a high vacuum tube designed
for use as an amplitier and detector containing
a new Tungsten Filament, the characteristics
of which are long life, low power consumption,
low operating temperature and greater power
amplification than anv previous amplifier tube.
This tube has a standard four prong base, and
the glass bulb has the same dimensions as

Home Office:
182 Second Street
San Francisco

154 West Lake Street
Chicago

C-300and C-301. The filament current is only
one-fourth of the fitament current of the pre-
vious tyvpe of Amplifier tube and it is, there-
fore, possible to use four of these tubes in a set
without exhausting the storage battery any
faster than when using only one of the previous
types of tubes.

The care and operation of each model of Re-
ceiving Tube is fully explained in our new 40
page “Radio Tube Data Book.”
Copies may be obtained by send-
ing ten cents in stamps to our
San Francisco office,

30 Church Street
New York

www americanradiohistorv com
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ODELD, N& K
Head Set, 4000
ohms. 2% in. dia-
phragm. Beautifully
finished with heavily
nickeled brass casing
and comfortable,sani-
tary leather covered
head bands. 6 foot
cord, durable contact
tips. Retailprice $8.50

The Phones
That the
Fans Are All
Talking About &

OU have been hearing radio enthusiasts talk about
““That imported head set that gives such wonderful
tone’’; “The head set that is so comfortable to puton’’;
“The head set with the big phones’’. It’s the N & K

4000 ohm Head Set that they are all talking about.
In less than a year, with practically no advertising,

thousands and thousands of these phones have been put Dealers:
into use by radio set owners. So enthusiastic have they . W, ‘ 1
become that they have broadcasted the story of the N & N&K ecllenyprofit, Userlgms pre bl

K’s unusual qua]ity from one cnd of thc country to thc strate your radio sets, especially the small ones,
: . - and sell the set every time. Show your customers

other. In homes where several different kinds of head the sanitary lelalher-covcred head bands, which
. : T ’” can be easily cleaned. And take advantage of the

sets are in use, there is always a “‘scrap”’ as to who shall fmportant fact that there are no come-backs on
use the N & K. Even people who are hard of hearing N&K Head Sets. Asone N&K dealer says after
1 ith i handling them for a year: ‘I have yet to see one

get clear results with it. sair come back for repairs.”’ We are exclusive
3 : istributors for U. S. and Canada for this famous

There are very good reasons for this popularity: The imported set. We guarantee them fully and carry a
N & K'’s design was originated by one of the world’s complete stock of spare parts. Write for discounts.

leading makers, famousover a quarter century for scien-
tific and telephone apparatus. It provides extra /large
phones, 2Y4 inch diaphragm, with these four results:
broader range — equally good on high and low tones; greater comfort
to the wearer; the exclusion of outside sounds; and a greater diaphragm
area, producing a perfect mellow tone. The casing of heavily nickeled
brass—instead of flimsy stamped aluminum—provides a perfect sound
chamber, and a special device insures absolutely uniform distance
between diaphragm and poles.

Send coupon today for full information about the N & K Head Set.
TH. GOLDSCHMIDT CORPORATION
15 WILLIAM STREET NEW YORK, N. Y.

—

When writing to advertisers please mention THE WIRELESS AGE
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National Radio Institute Graduates

Are “Cashing In”

On These Wonderful Opportunities !

AVIATION

Austin Riu, one of our graduates, is now an operator of broadcast-
ing station PWX of Havana, Cuba, and earns $250 a month. Merle
Wetzel, of Chicago Heights, Ill.,, another graduate, advanced from
lineman to Radio Engineer, increasing his salary about 100 per cent.
cven while taking his training! Emmett Welch of Peculiar, Mo., right
after graduating started in Radio, earning $300 a month and expenses.

Every day some new use for Radio is being discovered. Every day
new opportunities for earning big money are being created in this
new, romantic field. Never in the history of industry has any field
offered such astounding opportunities for live wires. Hiundreds, carn-
ing small salaries now, will soon make fortunes in Radio!

More Money forYOU inRadio

[1

Are you “cashing in” on vour Radio Knowledge? Tf you're not,
you are passing up the best bet that has ever come your way. It’s en-
tirelv up to you. There’s nothing impossible in Radio for the man who
has the ambition to try.  In a few months at home, you can easily
become a recognized radio expert—and to these radio specialists,
Radio offers remarkable salaries, easy fascinating work, short hours
—and a wonderful future!

Earn $2400t0%10000aYear

You-can earn bigger pay than you probably ever dream-
ed possible. Only don’t let yourself stay in a rut. Sit  pyis FREE BOOK
up—look up—make up your mind that if others can Points The Way
make big money and big successes in Radio, so can yau. To Your Success
The National Radio Institute has a sound practical radio
course that defies comparison. It has a record of success-
ful graduates that is unquestionable evidence of its
ability to qualify you quickly for a big money position in
Radio.

Our Free Book “Rich Rewards in Radio” tells all about
the amazing opportunities Radio offers you, and describes
how you can become a recognized radio expert at home in
an astonishingly short time. Now—while your ambition is
warm—mail the coupon for this big-money Free Book!
National Radio Institute, Dept. 46BA, Washington, D. C.

=T T

National Radio Institute, Dept. 46BA
Washington, D, C.

Without obligation send me your book, “Rich
Rewards in Radio”, which teils all about the
opportunities in Radio, how spare time study at
home will \qualify me quickly as a Certified
Radiotrician so I can get one of these s lendid
positions, and how your Employment
helps me to secure a big pay job.

ervice

Name

Cilly  KhS (48 e oribia sr i orei State
. i 1 Secure practical Radi ta
Note:Radio Firms 35 seisicst Regio caverts amone

Wkten iwriting to advertisers please mention THE WIRELESS AGE
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$285, Fully Equipped With
Built-in Loud Speaker

This radio receiving unit is a newly perfected
development of the Kennedy Engineering
1t is unusual in that it combines ex-
treme simplicity of operation with the same
scientific accuracy and selectivity that char-
acterized the earlier Kennedy models. After
an initial setting is made only one dial is re-
quired for all tuning. And, when a dial set-
ting of a station is once determined, that
station will always “‘come in”" at its own set-
ting regardless of where the receiver is used.

Staff.

1t is stable in operation, reproduces music and

voice with
established

Responds to all broadcast wave-lengths—
operates on any antennae, outside type pre-
“’Re-radiation’’ has been practically

ferred.
eliminated.

&&__mgmgg@hc Royalty

Model X

remarkable faithfulness and bas
some unusual distance records.

Beautiful Radio Furniture—
o. the New Kennedy Receiver, Model X

As a graceful piece of furniture, the Ken-
nedy Radio Receiver, Model X, makes a
charming addition to any home. The
cabinet 15 of mahogany, hand rubbed to
a beautiful finish—with its delicate inlay
of satinwood and ebony and the grill at
the front, it is truly typical of the Sheraton
design. A loud speaker of superior qual-
ity is built into the cabinet—by this
means faithful reproduction of music and
voice is available to an entire family or
assembly of guests.

The control panel is symmetrically bal-
anced and immediately indicates the re-
markable ease with which the receiver
may be operated—the angle at which it is
set is the result of much study to provide
greater comfort while tuning.

The receiving unit in Model X is every-

KE N

E;E

where recognized as one of the most note-
worthy achievements in radio develop-
ment—particularly since it sets a new
standard of operating simplicity in com-
bination with the precision and selectivity
that have always been a feature of Ken-
nedy radio receivers.

The price of Model X, completely equipped
with all tubes, dry batteries, built-in lou
speaker and individual Kennedy 3,000-
ohm phones, with plug, is $285.00. Other
models range from $125.00 to $825.00,
completely equipped.

Ask your dealer to show you the new Ken-
nedy Radio, Model X, or write us direct
for fully illustrated literature.

THE COLIN B. KENNEDY COMPANY
St. Louis San Francisco

All Kennedy receiving sels are regeneralive.
Licensed under Armstrong U. S. Patent No. 1,113.149.

DY

Y

L\

I
)
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RANDMA'S happy now!
qur busy fingers and tired

eyes enjoy their well earned
rest. She's busy without work-
ing. Time doesn’t drag. Long
hours are lightened by the
worldof entertainment and fun
brought to her by radio. A
new interest fills her life!

C. BRANDES, Inc. NEW YORK

cMaiched "Tone

TRAADE MARK REG. U.S. PAT. OFF.

Radio Headsets ...

=

please mention THE WIRELESS AGE
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THREE A’S

For Six-Volt Tubes
For Two -Volt Tubes
For Four-Volt Tubes

If you take radio seriously

S?OU want to tune in distant stations, but
there is another thing you want just as
keenly—to get what you get clearly.

No matter how far or how near the station is,
for greatest clearness and for all-round satisfac-
tion, you must use storage batteries. Once you
hook up to Exide Radio Batteries you will never
be satisfied with anything less. They give uni-
form current, smoothly, quietly, over a long
period of discharge. Like good little boys, they
are seen and not heard.

For low-voltage tubes

The two newest members of the Exide family
are midgets in size but giants in power. These
sturdy little A batteries weigh only five and six
pounds each. They furnish in full measure that
uniform and unfailing power so essential to
clarity and distant reception.

They were specially designed for WD-11 and
UV-199 vacuum tubes, but can be used with any
low-voltage tube. The two-volt Exide A Bat-
tery consists of a single cell. It will heat the fila-
ment of a WD-11 or other quarter-ampere tube
for approximately 96 hours. The four-volt A
battery, having two cells, will light the filament
of a UV-199 tube for 200 hours.

For six-volt tubes
Like all Exide Storage Batteries, the Exide A
Battery for six-volt tubes is dependable and long-
lasting. It is made in four sizes—of 25, 50, 100,
and 150 ampere-hour capacities.

THE ELECTRIC STORAGE BATTERY

On land, at sea, in the air

It is the experience back of Exide Batteries that
makes the Exide give such exceptional service in
radio. There is an Exide Battery for every?purp
pose. Exides run trucks, start and light auto-
mobiles, operate drawbridges, propel under the
s€a a majority of the world’s submarines,
send your voice over
the wire every time you
use the telephone.

A majority of all gov-
ernment and commer-
cial radio plants both
on land and at sea are
equipped with Exide
Batteries. The Levia-
than is Exide-equipped.
The giant dirigible Shenandoah carries Exide
Batteries for ignition, lights, and radio.

It does not pay to get any but a known-to-be-
reliable storage battery for radio. Exide Radio
Batteries are sold by radio dealers and Exide
Service Stations everywhere. Ask your dealer for
booklets describing in detail the Exide Radio
Batteries, or write us direct.

Exide

RADIO BATTERIES

COMPANY, PHILADELPHIA

Exide B Battery

Manufactured in Canada by Exide Batteriet ot Canada, Limited, 133-157 Dufferin Street, Toronto

When writing to advertisers please mention THE WIRELESS AGE
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FADA

F

e ————ee—

“ONE SIXTY"”

The real thrill of radio is in
listening to voice or music on
the loud speaker from broad-
casting stations located in cities
a hundred or a thousand miles
away.

To tune them in almost at will
is a feature that has made hosts
of enthusiastic friends for the
FADA “ONE SIXTY” radio
receiver. Here is a four-tube
receiver combining the famous
Neutrodyne circuit with the
craftsmanship and experience
that have made the name FADA

F. A. D.

ANDREA,

WITH THE NEUTRODYNE CIRCUIT

“Dislance

synonymous with quality in
radio. Itis areceiver that is the
equal of any five-tube set of any
type or make.

Selectivity, volume, distance
and clarity are outstanding fea-
tures of the FADA “ONE
SIXTY” radio receiver. Once
the dial readings of any station
are recorded, that same station
can always be tuned in again by
returning to the same settings—
and almost always, with loud
speaker volume. Price, $120 at
dealers. Extra for tubes, bat-
teries and phones.

INCORPORATED

1581 Jerome Avenue, New York City

©\

When writing to advertisers please mention THE WIRELESS AGE.
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How to have a care-free radio party

Friends readily respond to your
invitation to hear a good radio
program. For a fine party have
your battery fully charged and
ready—you can’t get more out of
it than you put in—so:

Use a Tungar, the care-free bat-
tery charger, to charge the storage
battery at home. Tungar charg-
ing means longer battery life and
more “pep”’—plus convenience.

r Sold by Electrical, Auto-acces-
sory and Radio Dealers.

Tungar is one of
the many scientific
achievements con-
tributed by the G-E
Research Laborato-
ries toward the won-
derful development of
electricity in America.

Tungar Battery Charger op-
evateson Alternating Current.
Drices, east %( the Rockies
{ 60cycle Outfits ) — 2 ampere
complete, $18.00; 5 ampere
complete, $38.00. Special
attachment for charging 1207
24 cell "B* Storage Battery
$3.00. Special atachment for
charging 2 or 4 volt "A”
Storage Battery $1.25. Both
atachments ficeither Tungar.

GENERAL ELECTRIC

48E-13

' Tungar—avegistered trademark—is found only
on the genuine. Look for it on the name plate.

Merchandise Department
General Electric Company
Bridgeport, Connecticut

When writing to advertisers please mention THE WIRELESS AGE
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RHEOSTATS—POTENTIOMETERS

General Radio type 214 rheostats and potentiometers are a quality product. The
base is made of genuine moulded bakelite and the wire is tightly wound on a
specially treated fibre strip. A perfect, non-arcing contact is thus assured.

Where a smaller rheostat or potentiometer is required the type 301 will be found
very satisfactory. These units are similar in construction to our type 214,

The diameter of the 214 rheostat is three inches and that of the 301 is two inches.
G R rheostats and potentiometers also embody—

Fineness in adjustment
Smoothness in operation

Temperature resistance stability.

Type Price
214A—2-ohm Rheostat .............. .$2.25
214A—7-ohm Rheostat ................ 2.25
214A—20-ohm Rheostat ............... 2.25
214A—50-ohm Rheostat ............... 2.25
214A—400-ohm Potentiometer ......... 3.00
301—10-ohm Rheostat ................ 1.25
301—30-ohm Rheostat ................ 1.25
301—200-ohm Potentiometer ........... 1.25

Ty

TYPE 301 Send for Bulletin 916-W

GENERAL RADIO CO.

Manufacturers of

Electrical and Laboratory Apparatus
MASSACHUSETTS AVE. and WINDSOR ST.

CAMBRIDGE, :: ::  MASSACHUSETTS

When writing to advertisers please mention THE WIRELESS AGE
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Founded 1892
HENRY M. SHaw

President

FRANK M. SHaw
Vice Pres. & General Mgr.

PACENT
Plug
Insulation
CARDWELL Transformer by
Insulation by SHAW SHAW

AMSCO
Rheostat
Insulation

Socket
Insulation by
SHAW

Specialists
in
Moulded
BAKELITE

and

“Shawlac”

The Guarantee
of Quality

The manufacturers, whose products are
pictured here, came to Shaw for insulation,
because nothing but the best is good enough,

They know Shaw quality will match the
quality of their products.

They take no chances in having the op-
erating efficiency of their goods impaired by
poor insulation.

What about YOUR product? Do you
protect your customers—your good name,
by insisting on the quality of the insulation
you use matching the quality you build into
your products?

Why jeopardize your market—your suc-
cess—by false economy in the use of inferior
insulation for which you must assume the
responsibility,

'he Radio public insists upon good goods.
More and more they demand insulation of
the Shaw quality.

Write us to-day about your problems and
requirements. Send samples for quotations.

And by all means start now to anticipate
your requirements for the coming year so
that you will not again face a shortage of
goods when you need them most,

western eecrric SHAW INSULATOR COMPANY

150 Coit Street
Irvington-Newark, - - New Jersey

When writing to advertisers please mention THE WIRELESS AGE
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A Transformer of Real

The winding that Kellogg developed,
was found to be most efficient for audio
frequency transformers, Its problems in-
volved the finding of the properthickness
of paper, the proper kind of insulated
wire to provide the proper number of
ampere turns, and impedance,

To correctly shield these transformers
that they may be mounted in any posi-
tion desired without losses, this brass
shield was designed. It is so arranged
that both sides are interchangeable, lock-
ing together at the base. They are finished
in a handsome maroon enamel.

Merit

Amplification
, of Entire
Musical
Range
Free from
Distortion

The wires extend through the
Bakelite top, which affords perfect
insulation, and are soldered to the
terminals in plain sight, where they
may be inspected. This also elimi-
nates any possibility of breakage of
transformer leads.

The onepiece laminations of silicon
contain no punched holes, which in many
other transformers causes eddy currents
and losses. The one-piece lamination is
exclusively a feature of the Kellogg trans-
former. It provides an exceptionally true
electro-magnetic core.

The finished job, of which we are
mighty proud. The ledds are soldered to
tinned terminals, which are under nickel
plated nuts over which are placed
knurled nuts. Each binding post is plainly
marked so that it is impossible to make
incorrect connections.

Amplify the pleasure of your radio set by installing Kellogg
audio frequency transformers. Second to none in volume, clarity
and freedom from distortion.

No. 501 —Ratio 4% to 1. No. 502—Ratio 3 to 1. Only $4.50 each

Built and Guaranteed by

Kellogg Switchboard & Supply Company

1066 West Adams Street, Chicago

When writing to advertisers please mention THE WIRELESS AGE
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“Knowing radio batteries
as I do, I consider yours
most remarkable”

—a statement made by one of
the most prominent radio
engineers.

The efficiency of your
receiving set depends largely
upon the quality of batteries
used.

That is why engineers, man-
ufacturers, amateurs and the
public at large prefer Burgess
Radio Batteries.

A

I

for oy ceut 7 o “ASK ANY RADIO ENGINEER”

VACUUM TUBES

RADIO

= RADIO BATTERIES

A Laboratory Product
BURGESS BATTERY COMPANY

Encineers - DRY BATTERIES - MANUFACTURERS
FLASHLIGHT - RADIO - IGNITION - TELEPHONE
GENERAL SALES OFFICE: HARRIS TRUST BLDG.,. CHICAGO
LABORATORIES AND WORKE: MADISON. WISCONSIN
BRANCHES
new voun 80STON KANSAS CITY  MINNEAPOLIS
WASMINGTON PITTSQURGN sT.Louls NEW ORLEANS
IN CANADA
PLANTS: NIAGARA FALLS AND WINNIPEG
BRANCNES: TORONTO - MONTREAL < ST.JONN

When writing to advertisers please mention THE WIRELESS AGE
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 NewVork's Grand
Opera~ one of the
many events enjoyed
by Magnavox owncrs

: HRadio
| Reproducers and Amplifiers |

L) ‘ -
R g l
A R

B

AGNAVOX instruments are never subject

to those internal interferences which, at crit-
ical moments, are so apt to mar the performance
of ordinary radio reproducers.

To measure the success which Magnavox engin-
eers have accomplished in the design and manu-
facture of Magnavox products, remember that
they have been sold in far larger quantities than

e =N A

_ any other radio units in the world.
| Magnavox Reproducers horn and 1 stage of amplification
! R2 with 18-inch curvex horn $60.00 ) $59.00
1 R3 with 14-inch curvex horn $35.00 A2-R consisting pf electro-dynamic
i M1 with 14-inch curvex horn. Reproducer with 14inch curvex
L | Requires no battery for the field. horn and 2 stages of ampllggasllo(r;
| $35.00
M P Ampli
'ﬁ; Magnat':osf Combination Sets ' Al_;zf(n;;:ox‘ owcr ) m‘p lg;;sso
e Al-R consisting of electro-dynamic AC-2-C—2stage. . . . $55.00
Reproducer with 14-inch curvex AC3-C—3stage . . . - $75.00
Magnavox Products are for sale at Registered Magnavox Dealers
everywhere. Write for new 32-page Magnavox Radio Catalogue. - Or. e_very ; |
. - receiving sci
THE MAGNAVOX CO., Oakland, Calif. S N
New York Office: 370 Seventh Avenue
Perkins Electric Limited, Toronto. Montreal, Winnipeg, Canadian Distributors

When writing to advertisers please mention THE WIRELESS AGE
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MATEURS who are
Aversed in or are
studying the code can
apply their training yse-
fully in the effort to reduce
interference. It is mani-

festly of no practical value
to make general complaints
to the Department of Commerce, No investi-
gation nor action can be based upon them. But
an amateur trained in the code can report an
interfering message exactly to the Department,
whereby the identity of the offender can be
established. Here’s an opportunity to be helpful,
* * *

AN DIEGO has the right idea—and evident-

ly, too, the right man. An old local ama-

teur club has joined hands with the B, (c
L’s of the vicinity in the organization of a
San Diego Radio Club, which js so fortunate as
to have as a guiding hand at the helm Judge
Eugene Daney, leader of San Diego’s legal pro-
fession and radio enthusiast. In this attempt
to associate together all persons interested in
radio, whatever their particular angles of inter-
est, may be recognized the elements of a process
which will one day bring the solution of many
of the troublesome problems of radio as we
know them today. To what extent the inter-
ests of the various shades and degrees of “ham”
and listener-in blend and merge—how their
common interests can best be served and their
differences ironed out—is a field of inquiry
which can best be approached not by individual
radio enthusiasts and writers who one and all
have their peculiar prejudices, so well as by
closer association between radio enthusiasts of
all classes.

Such association, moreover, will enable the
amateur to make his knowledge of more general
benefit. Some amateurs have made notable con-
tributions to the development of radio, as s
well known, but more and more we may ex-
pect the refinements and improvements to come
from the investigations of highly trained tech-
nical experts rather than from the efforts of the
typical amateur. However, the amateur can
continue to contribute a valuable assistance in
the spread of radio interest and consequently
the progress of the radio science and art, if he
will devote some of his attention to interesting
and initiating others in the wonders and bene-
fits of radio and lending a little aid to new
“fans” with a view to making their radio in-
stallations effective and satisfying,

* * *

aged to enjoy the benefits of radio not

only by the co-operation of amateur oper-
ators in the plans for regulating radio traffic,
but also by the effort of the Department of
Commerce to clear the ajr during broadcasting
hours of ship operators’ signals. Every listener-
in has experienced the annoyance of hearing a
code message suddenly break in upon a pro-
gram which was coming over strong and clear.
In many cases these messages are from ships
reporting their positions as js required of them
daily. And one of the wave lengths assigned
to ship operators is right in the broadcasting
band. It is now proposed to reduce this an.
noyance by requesting vessels to report their
positions before seven and after eleven P. M.

-—3 ROADCAST listeners are being encour-

FeBruary, 1924

o

OOD idea to watch the development of
G news service by radio. We note par-
ticularly KYW’s twenty-four-hour news
bulletin service which releases the news hot
from the street at half-hour intervals. This
Chicago station has displayed good sense in
placing the service in charge of two competent,
veteran newspaper men.
. There is a whiff of danger here. The right
judgment and action of humans is pretty much
controlled by the information about people and
things and events they receive. And informa-
tion, as we all know, can be variously colored
by the medium through which it chances to
reach us, In the newspapers we have a fairly
effective check upon our news dispensers
through the fact that the evidence is left in cold
print for a world of contemporary writers and
Critics to carp at. How about the news through
the ether? Once the false statements and the
distorted facts are released for thousands and
perh.aps millions of listeners to receive, as will
mnevitably occur, what record will we have other
than memory? And the other fellow’s memory
1s so likely to be untrustworthy. Perhaps we’d
better ask KYW to install a court stenographer
and a notary public in their news service studio.
And perhaps a printed and circulated “follow-
up,” publishing accurately the spoken news
items, would be practicable and effective.
. You will have to agree that there are interest-
ing possibilities in the extension of radio news
service. Furthermore, there is no need to fear
that such service will curtail the demand for
printed news. On the contrary, the effect is
more probably going to be a stimulated demand
for both newspapers and current news periodi-

cals,
* % %

E TEMPS, semi-official Paris  journal,
complains that American news gets
garbled by the British in transmission.

Not unlikely. Perhaps the British might as
Justly. complain of French influence to which
American news, destined to parts of the em-
pire on which the sun never sets, may be sub-
Jected. There is only one answer, Let us
hasten the extension and perfection of radio
broadcasting, When all corners of the globe
shall through this wonderful agency get the
message from every other corner, undiluted and
untainted, straight from the shoulder, a big
step forward will have been made toward the
better understanding between peoples. In fact,
and in pursuance of this
thought, what better Peace
Plan could be proposed
than the rapid development
of radio broadcasting on
an international basjs?
Take note, Mr. Bok.

* ® %

TO all broadcast listeners: How can youy

expect to partici.pate fully in the joys and

and the principles of radio receivers, so that
You may appreciate more fully just what a
wonderful apparatus you have, and may under-
stand how to get the utmost value from it,

H;E':
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$25 sor $10

The New/N
Ac_oushcal | rgpm

CANTO SUPERIORITY
DIRECT FROM

1. Fiber horn
Crystalline finish.
@l 2. Our own adjust-
i able loud speaking
unit, giving a wide
range of tone
quality and volume
without distortion.
3. The base of cast

FACTORY TOYOU

iron, weighing Q\:
four pounds, elim- &\

inating top heavi-
ness.

. All other metal
parts are of heavy
cast aluminum,
highly polished.

TRADE MARK 5. Complete instru-

ment stands 24
inches high, 10
inch bell.

6. Guaranteed for
one year from
date of purchase
against mechani-
cal defects of any
kind.

. No auxiliary bat-

teries required.

gust plug in on
nd stage.

l.\."'»,

iz

4

Crmmm——
- e

DEALERS
SALESMEN
JOBBERS

Their Profit Is Your Saving.

GUARANTEE.
’I?hls is truly a wor?derful oppor- Money back any time
tunity to buy this nationally known within ten days if dis-
speaker at a tremendous saving. safigiel "l fnfther
guarantee ‘to the publi-
cation carrying this ad-
Call at the factory, send us your B e U5y cach
check, money order or pay the post- and every speaker sold

master $10,00. will be exactly as ad-

vertised in this issue. ==
C. 0. D. DELIVERED FREE TO
YOUR DOOR. ) Al
hu-" e

~

”lh

auuaseet et

ANTO MF

BENSEL-BONIS CO., Inc., Dept. W.

BEL-

General Office and Factory, 417-419-421 East 34th St., N. Y. C.

When writing to advertisers please mention THE WIRELESS AGE
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Ice Bound but not Isolated

IT can’t be done, you say? We didn’t
think it could either. But listen. It’s
a long distance from the Arctic Circle
to Minot, North Dakota. We really
never thought of the two places before
in connection with one
another, until Mr. L.
H. Weeks, of the Ra-
dio Equipment Corp.,
and Ace Type V and
3B receivers brought
them together.

As you know the Mac
Millan Expedition, station WNP, is at
present frozen in somewhere near the
North Pole. We're all trying to pick
up their nightly messages. Once in a
while we succeed. But to the little Ace
Type V and the Ace Type 3B, operated
by Mr. Weeks, 9DKB, goes the distinc-
tion of being the only consistent relay
point of WNP.

Here's what Mr.
Weeks says:

November 21, 1923.

“The Little Ace Type
3B isn’t so bad for
selectivity, cutting out
a ten watter, radiating
3 amps. and bringing
in the louder B. C.
Stations. Hung up a
little record with one last night. Heard
WNP and worked him using 50 watts
and the 3B. Hi.”

ACE TYPE 3B

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

ACE TYPE V

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

December 11, 1923.

“Worked WNP the other morning
and took 1,500 words NANA stéry
for him. Took a message from him
the morning before
that was destined
for Sommerville.”

This is the first
NANA message from
WNP sent direct to
the U. S. It took
over an hour, and
the Ace Type 3B, on which it was
received, brought it in QSA without a
miss.

December 19, 1923.

“Took twelve messages from MacMillan
two hours using Ace Type Five.”

Now do you believe us? If not, we can
give you plenty more
evidence.

But maybe this isn’t
news to you. Per-
haps you have had
success in bringing
in WNP. If not keep
on trying. Your Ace
Type V or Ace 3B
may not bring them
in the first time you
try, but if they can do it in Minot,
N. D., they can probably do it for
you.

The Precision Equipmont ( Iompany

Powel Crosley, Jr., President

228 Vandalia Ave.

Cincinnati, Ohio

When writing to advertisers please mention THE WIRELESS AGE
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America’s Foremost Radiophone Review”

Vorume XI

FEBRUARY, 1924

NUMBER §

am%m

“Why | Became a Radio Fan”

A SYMPOSIUM

The Prize Contest Recently Conducted by THE WIRELESS AGE Was
the Cause for the Receipt of a Great Number of Letters Which, Taken
Together, Tell Pretty Clearly Why the World Has Become a Radio Fan

T is a pretty general trait of human
nature to want what seems to be
giving a lot of other folks a good

time. Sometimes we decide that the

ing very much about steam yachts and
trips to Europe and being president
and such magnificences.

But there was one thing, back in a

sibilities and convenience opened up
with the telephone—and trouble, when
sister “gabs” for more than fifteen
minutes with her friend, and the

Why I Became cA Radio Fan Might be, but IS NOT the Title of this Picture

|

PRIZE CONTEST ANNOUNCEMENT—WHAT 1S THE TITLE FOR THIS PICTURE?
For the best title to this picture submitted before March 31, 1924, THE WIRELESS AGE will give as a FIRST PRIZE—A WIRELESS

AGE Reflex Receiver (described in this number).
5th prizes which will be awarded in this contest will be subscriptions to THE WIRELESS AGE. THIS IS FOR YOUI
picture about? And what is the snappy title that is needed to give the clue?

WIRELESS AGE. Don't delay.

particular thing that gives some of our
acquaintances pleasure may not afford
that same pleasure to us. Tastes dif-
fer, and capacities differ. Not all the
world likes a boxing match, and not
all the world enjoys a lecture on bugs.
Then. while most of us feel that we
could manage to find some pleasure in
a steam yacht, there aren’t vachts
enough to go around, so we quit think-

century that seems long ago, that
everyone (esired and pretty nearly
evervone sooner or later managed to
get—that was the bicvcle. Remem-
ber? What a world of new freedom
opened up with the bhicycle! And
along ahout the same era came the
general extension of the telephone, so
that everyone began putting telephones
in the home. \What a world of new pos-

17
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The next best title will receive a Second

The 3d. 4th and
What is this

Prize of Five Dollars.

Send in your suggestion to the Contest Editor, THE

butcher can’t make out whether it's
ham or famb vou want, and Central
persists in ringing vou up for the
“wrong party. excuse me, please!” And
then, some years ago, came the anto-
mobile. Again a general fever of de-
sire, still more leen and widespread!
Still further extension of Everyman's
interests and possihilities.
Today it’s Radio.
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Only in its beginning, and millions
have already responded to its appeal ;
and because millions have shown how
great a thing radio has meant and
means to them, and because radio is
within the compass of nearly every
man, woman and child, still other mil.
lions in ever increasing numbers are
going to swell the ranks of radio fans.

Why?

Becanse, like the bicycle, like the
telephone, like the auromobile and the
movie, radio represents to vou and to
every other chap and to our wives and
sweethearts and doddering grand-dads
and boisterous sons and still more
boysterous daughters—a bigger world.
A bigger world! Just that.

Of course, some like their bigger
world only to he fuller of tinkering
and experiment. and some like their
bigger world to be only fuller of lec
tures on bugs, and some want their

igger world to be only. fuller of jazz.
There's no accounting for taste. But
m whatever direction you please, radio
does make a bigger world. [f vou
are specially keen about weather, as
one of our con
testants pro-
fesses to be, you
can have weather
from Labrador
to the Gulf and
ultimately no
doubt including
the delicious
weather that
et rages around
Cape Horn—by the radio. Another
writes that he's a radio fan principally
because he can go to all the college
games—Dby radio. Still another

but there’s no need to refer vou to the
whole long list of eccentricities and
hobbies and fancies. Every one of
them gets a world of new interest and
possibilities, via radio.

Yer, withal, there are more souls
still that are finding in radio, not one
door and one avenue out into a bigger
world of one dimension; but manyv
doors and as many diverging avenues
into a world of huge dimensions, a
world of culture and science and art
and pleasure, a world of interesting
people and interesting ideas.

And rthis is why we are becoming
a world of radio fans.

Now let’s hear from some of our
readers who have taken the pains to
tell just the why of the individual
case.

Tane
“While 1 llsun_!or just

Tue Fikst Prize WINNER

Arthur N. King, of 12 Dorchester
Street. \Valtham, Mass, has been
awarded the first prize because he
wrote :

“l have a boy who wanted a
bicycle. That doesn’t read like
radio, does it? I didn’t want him
to have a bicycle. The boy then

THE WIRELESS AGE

Louise Lorraine Is a Sure ‘Nuf Fan

proposed that if I would pay half
the cost of a radio set, he would
forget the bicycle. \e compro-
nused on the radio. 'l had never
heard one! We made our re-
ceiver and have listened in from

Montreal to I{avana, but we want

a better set.

1 read six radio magazines
regularly and others when | can.

“My ears are flat and my feet
get cold while I listen for just one
more.”

There is something that rings very
true in this little 100-word letter of
Arthur's. And there's a lot between
the lines.

Arthur got his bug like a ot of
others—from the boy. But it doesn’t
always come that way. Here's fan-
making that comes out of an earlier
year and strikes a true note, Its
writer, Nelson Nichols, Jr., of Green-
lawn, Long Island, has been awarded
the second prize:

FEBrUARY, 1924

TuE SecoNp Prize WINNER -

“One night in 1916 while copy-
ing press from NAA for my
brother-in-law, who is not an op-
erator, a peculiar note was heard,
and in tuning down the loose-
coupler to around 500 meters, we
heard “Nearer My God to Thee”
being played. At that time broad-
casting was unknown, and so un-
canny was this music that cold
chills ran up and down our back-
bones, and we sat spellbound and
speechless, looking at each other.

“I became a radio fan then and
there in earnest, and probably will
continue to be one until my time
comes to leave this earth of ours.”

Brinp FaAn WiNs Prize
The Third Prize has been awarded
to Le Roy Drake, of Chicago, Ill,, the
author of the following:

“l have Dbeen blind since in-
fancy. I obtained my graded edu-
cation from the Illinois School for
the Blind at Jacksonville, Ill. I
received an advanced musical
training ; and later I studied and
graduated in electrical engineer-
ing; and the work of Nikola Tes-
la led me to the field of radio en-
gineering. I design, construct and
operate devices but follow no dog-
matic directions. Light is needed
in radio work, but much can be
done without it.

*Music and radio are insepara-
ble companions; and I try, con-
stantly, to keep posted on both
subjects. A good theoretical
knowledge of radio is a valuable
asset.”

CrystaL SET Gives First CoNCERT
A genuine and very typical response
won the Fourth Prize, for Mary

(Contined on page 61)

Mr, Felix Cadou, on the lf“' has provided radio for the whole family. They have all become fans

www americanradiohistorv com
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Outstanding Broadcast Features

..... - AN

Rear Admiral
Shoemaker, U.
S. N., one of
the speakers
during the
Navy Night
Programswhich
are a regular
feature of W.JZ

Senator Paul Du-
puy,publisherof Le
Petit Parisien, who
broadeast his first
spolen message {0 \*-
reach France from ~
America as told on

page 27

\\Q\Wf\w%w%\\ A
N Y 3
\<\\. fo) !

Just before Mr. Tom Terris gave

R

. - e N
his second tall on King Tutank- Ny
3 :

hamen’s tomb from WOR, Mr. Al-
fred McCosker showed him a map
of the IWOR broadeast territory

www americanradiohistorv com
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The Making of B. C. L.’s
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“Lve” again—still doubt-
ful—but still convinecing.
She is telling her daddy
that according to the talk
just broadeast he did not

Mozart’s “Die Zauberfloete”
is responsible for the expres-

i sion of utter concentration

on  this  youngster’s face.
fle is somewhat relieved, too,

that the “sandman” had the
decency to stay off the air

use sound judgment in his
last mvestments

N

AN 10800907

Youth will be served. [Instead of ask- %
ing innumerable questions—as of old

the new generation is content with
the elders’ evening spent in tuning in

L gz

g

Y

| e

The litile fellow has just stepped out to get the market

reports for his mother while she makes up her list of items

to be purchased when she goes shopping. Nothing like a
little co-operation from all members of the family

If it’s a bed-time story, Brother Rabbit is trying to beal a
split-second to cover with the Grizzly Bear rounding the
last corner for the home streich. Incidentally Brother Rab-
bit doesn’t know that a big wolf is waiting in an ambuscade

www americanradiohistorv com
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Humor, Opera and Jazz, Before the Microphone

R N S

l \ ?.‘lubcl Corlew, Lyric}

- Soprano, who sang the '

title role in the ﬁrslg

i ¢ Junior Operetta “Little

{ Billy Jones and Ernest Hare, famous phaonograph e %
l humorists, now a reqular feature at WEAF. You see _I?Iefll R_’fl”’.’l ; '”";" -
‘ them heve as they sound on the air X RGN a0l _Lraadcas

! . - from W.JZ

Newcomers to radio—The Brooklyn Mark Strand Little Symphonized Jazz Orchestra and Singers doing their “stuff”

to the syncopated rhythm of “feet-shaking” jasz. But we “spilled the beans” on them in “Peeps Into Broadcast Sta-

tions.” The manager of Station WJY said that they represent the “wildest” moments ever experienced in a broad-
cast studio

www americanradiohistorv com
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"lfrd:o Cunoemg in
Florida —p They should
worry about 'ebruary, or,
or that matter, about
anything else

o™
e a

"’
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South of the Broadcast Station

“Mermaiding” by radio is a
new sport on the southern
bathing beaahes. All we want
to know is, when does she

dive? Or does she dive?

‘Music While You Dine,” on that south

ern trip—now we know the lure of the

wide open spaces. The automobiles on

Broadway, just now, seem to lack the
romance pictured here

And this is adding insult to injury. They use OUR
music to play on a Florida beach while WE shiver in
New York so that it can be broadcast to them

www americanradiohistorv com


www.americanradiohistory.com

Another powerful station you must try to tune

in to your receiver

“K GO” on the Pacific

The General Electric Company’s Pacific Broadcasting Unit

EDDED in concrete, its giant an-
B tennas pointing toward the

Orient. and the American conti-
nent at its back, the General Electric
Company's first permanent broadcast-
ing unit has reared its sentinel towers
beside the portals of the Golden Gate
on San Francisco Bay—the most re-
cent of the world’s great radiophone
units.

A sister station to WGY, famous
unit at Schenectady, N. Y., it has step-
ped out of the development class, which
was WGY’s initial status, into the field
of permanency. In Oakland, Cal,
chosen for advantageous location and
important purpose, all that has been
worked out at Schenectady has been
installed to ingenious effect. In its
final analysis, the new station may be
said to be one of the world’s best—
the compacted product of many months
of experimentation in research and
development fields.

The establishment of the new Gen-
eral Electric station comes at a most
advantageous period in Pacific Coast
radio development. The Pacific has long
been one of the world’s greatest racdio

I

| S A

casting station at Oakland, Californla.
between the towers.

Antenna, 150 feet high, for the new General Electric Company broad-
The operating house is shown

By Earl Ennis

fields. Perfect climatic conditions, as-
tounding magnetic beneficence, and an
ahsence of the terrific static so familiar
to Eastern states, have made broad-
casting on the West coast a thing of
heauty and a joy forever.

Nightly listeners, who sit at their
lamps and knobs, reach out to untold
distances with ease and surety. They
span the Rocky Mountains to Chicago,
New York, Atlanta and other far
points much easier than do the Eastern
listeners working westward. One
reason lies in the fact that the West
has been lacking in stations highly
enough powered to span the 3,000 miles
from coast to coast.

But the past year has seen the com-
ing of standardized equipments. These
have carried the fame of California
stations to the East. Fragments of
weather reports, the singing of canaries
in the dead of winter, heard over
thousands of miles of intervening
space, have turned the ears and atten-
tion of the listening Eastern world to-
ward the West. There has grown up
out of these nightly
pilgrimages through
the ether, the hope
and  expectation
that the West would
do something for
the broadcasting de-

velopment . com-
mensurate with its
possibilities.

The new Pacific
Coast broadcasting
station of the Gen-
eral Electric Com-

February, 1922,

23
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The studlio of the new broadr.astin%‘

Company at Oakland, California, which is here shown nearlng completion.
The first G. E. station, WGY, at Schenectady, has been broadcasting since
A third station will probably be built at Denver, Colorado

Martin P. Rice. Director of Broadcasting for
the General Electric Company

pany is an answer to this national ex-
pectation. \Where Oriental trade flows
through the western doors of the
United States, this new station, one of
the most powerful of its kind and
tvpe on the globe, will reach out with
its invisible fingers, tangent to six
nations with its mystic touch. There
will be wrought the West’s great epic
of aerial entertainment and service in
strains of music, in tones of the human
voice, knocking on a million doors to
bring a message of commercial con-
fidence and industrial faith.

The new General Electric station

(Continued on page 56)

station of the General Electric
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In England the Struggle to Promote Broadcasting Is on in Full Blast. It 1s
Worth While for America to Watch the Problem Work Out’Across the Ocean

The Editor of THE WIikELESS AGH
has invited me 1o tell you the story of
iroadcasting in rthe British Isles.

This story, I feel, would have come
more appropriately from Mr. J. C. \V
Reith, the General Manager of the
British  Broadcasting Company, for
whatever | may say, it is he who has
been engaged for over nine months, on
a Government Conmnittee and outside
it. in fighting bartles jor radio against
odds that would freeze the blood of an
ordinary individual.  Mr, Reith has
fought, and has won, as [ am sure his
many \merican friends anticipated
ITe may not admit what 1 now suggest,
but I imagine lis success all along the
line in breaking down prejudices and
coming straight to the point mav be
traced in some measure to American
ntluences when during the latter stages
of the great war he was engaged in
vour country upou important work
associated with armaments.

Having made this reservation I ac
cept a long-sought opportunity for pay-
mg personal tribute to the wonderful
pioneer work accomplished for radio
by the United States.

\While the writer was privileged to
conduct long distance broadcasting
demonstrations in the North Atlantic.
from the CP.O.S. “Victorign” as far
back as the summer of 1920, the appli-
cation of wireless telephony to public
uses was not possible in Great Dritain
until practically the end of last vear.
Brirish wireless telephones were heing
sent to all parts of the world. even in
hundreds to China. but no practical
application was permitted in Britain
itself outside the Government Services.
This we believe was due to the fact
that our country Iying on the fringe
of an unsettled Europe could not af-

By Arthur R. Burrows

Director  of  Programs,  British

Broadcasting
Company
ford ro take risks that did not exist
in the \Western world. S for nearly
three years it was our galling exper-
ience to have 1o sit lelplessly and
watch the striking developments taking
place in your country,

Arthurs R. Burrows,
British Broadcasting Company

Director of Programs,

The time thus spent was not, we be-
lieve, altogether lost. There is an old
adage over here, that the watchers see
most of the game. Rightly or wrongly
it was decided that the promiscuous
granting  of broadcasting licenses
practiced in America would lead to
disastrous results in the more limited
territory of our islands and that how-
ever irksome it might be in the first
instance to a freedom-loving race it
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would be good policy when the broad-
casting veto was removed to have all
stations of any serious power under one
central control. Accordingly a British
broadeasting company was formed at
the end of 1922 which was given a
license by the British Postmaster Gen-
eral to establish and operate eight
broadcasting stations for a period of
two vears. The agreement was actual-
ly signed in January of this year, but
operations on a limited scale under the
auspices of a Provisional Commitiee
commenced on November 14th of
1922, three stations then being thrown
into service, London 21LO on 369
meters, Manchester 22Y on 385 meters
and Birmingham SIT on 425 meters.
Ceruain restrictions were imposed re-
garding the operation and the pro-
grams of these stations. No trans-
mission was permitted before 5 P, M.
except on Sundays and no news could
be broadcast before 7 P, M. By an
agreement between the Postmaster
General and the representatives of the
press all news had to pass throngh
Reuters (who work with the Asso-
oated Press of America), who were
made a collecting center for news sup-
plied by them and three other recog-
nized agencies.

BrrrisH Broapcasting CoMPANY
ForMED

The British Broadcasting Company
had as its nucleus six big firms inti-
mately associated with the wireless and
general electrical industry, the British
Thomson Houston Company, General
Electric Company, Marconi Wireless
Telegraph  Company, Metropolitan
Vickers, Ltd., Radio Communication
Company and the \Western Electric
Company, all British companies. These
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guaranteed the bulk of the capital. All
other British firms interested in the
radio business were invited to join the
comjany hy taking one or more shares
and by paying a deposit of fiity pounds
(8250.00)

The revenue for the broadcasting

programs was to come firom two
y \ recelv
ing set was required to pay ten shillings
$2.50) per annum to the Postmaster
encral for an official permit; of each
ten shillings, five were to be handed
to the British Broadcasting Company
It was further arranged that except 1n
the case of a limited number of bona
fide experimenters, who having proved
their purely scientific intent were
granted the privilege of making their
own apjaratus, every would-be lis-
tener should buy sets manufactured by
members of the British Broadcasting
Company and that these sets should
carry special royalties (varying ac
cording to the number of tubes etc.)
which should also be assigned to de-
velopment and program expenses.

Soon, however, it became apparent
that the arrangement was a mistaken
one, for as the programs developed and
the stations increased in number aerials
began to spring up everywhere which
obviously were unlicensed, and a run
was malle upon the retail stocks of
component parts originally intended
for the pure experimenter. The innate
constructive tendency of most healthy
British boys asserted itself and passed
for the time out of control.

The question of revenue became an
acute one and the need for a revision
of conditions was socon apparent. A
Government Advisory Committee was
therefore appointed to deal not only
with the peculiar situation of the mo-
ment. but to look ahead and examine
hroadcasting in all its aspects. This

BRITISH BROADCASTING

-

Miss Ellen Terry broadcasting from the London studio on behalf of the blind
(Barratts Photo, London)

committce held numerous sittings
throughout the Spring and Summer,
sifted a mass of evidence and reported
last Fall. Upon this report the Post-
master General has taken action, New
conditions have been made for the
issue of licenses and a supplementary
agreement made between the Post Of-
fice and the Broadcasting Company
extending the term for which the Coru-
pany enjoys the license until the last
day of 1926. The new agreement per-
mits transmissions at any hour of the
day and night subject to Government
sanction. It also permits an extension
of the original waveband. The new
limits are from 300 meters to 439
meters and from 461 meters to 500

Antenna system of the British Broadcasting Company’s 2L O station which operates on 369 meters
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meters. The B.B.C. royalties are also
revised under this agreement; one
shilling (roughly 25 cents) for a crys-
tal set and ten shillings (say two dol-
lars) on a one-tube set, with an extra
five shillings for each additional tube.

Tie Britisii LiCENSE SySTEMS

There are now three forms of
licenses for listeners. Firstly a Broad-
cast license which can only be used in
conjunction with a set manufactured
by members of the B.B.C. This costs
ten shillings annually. Secondly an Ex
perimenter’s license, issued to those
having a thorough knowledge of wire-
less, in the hope that they will assist
in advancing scientific knowledge. This
permits the use of components oi any
origin, and costs fifteen shillings an-
nually. Thirdly there is a Constructor’s
license, issued for persons wishing to
build apparatus at home. Apparatus
constructed under this license must em-
ploy British-made components. It may
be used for the reception of broadcast
telephony, and costs, like the experi-
menter’s license, fifteen shillings an-
nually.

There was a fourth license until the
end of October known as the Interim
license, intended for those who had
constructed sets while the whole broad-
casting position was under revision.
Over a quarter of a million of these
were issued in a few days following
the issue of the committee’s report.

The Broadcasting Company will re-
ceive from the British Post Office
seven shillings and sixpence annually
from each ten shilling license and
twelve shillings and sixpence from
each fifteen shilling license.
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The immediate result of this change
has been such a demand upon the
postal orgamzation for new licenses
that the period set apart for “roping-
in"" old defaulters has had to be ex-
tended. It is impossible to give actual
figures, but the latest returns indicate
that the number of licensed listeners
i the British Isles is rapidly approach-
ing half a million,

‘HE- BRITISH Broancasr StaTions

The British Broadcasting Company
has as its chairman, Lord Gainford an
Lx-Postmaster General. Its General
Manager, Mr. Reith, to whom | have
already referred is by training an en-
gineer, and a man of great versatility.
I'he company’s chief engineer is Capt.
P. P. Eckersley, one of a devoted hand
who played a great part in the develop-
ment of aircraft telephony during the
war. Capt. Lckersley is also known
throughout the Islands as a fount of
spontaneous humor.

The headquarters of the company
ave in London on the Thames Em-
bankment. This is also the site of the
London studio. There are now in
Great Britain eight primary transmit-

ting stations, London (21.0O) 363
meters; Birmingham (51T) 423
meters; Manchester (24Y) 370

meters; Newcastle (5NO) 400 meters ;
(flasgow (5SC) 415 meters; Aberdeen
6BD) 495 meters; Cardiff (5\WA)
353 meters, and Bournemouth (613M)
385 meters. relay station on a
wavelength of about 300 meters will
have been opened at Shefheld by the
time this article appears in print.

The transmitting stations have an
input of 114 kilowatts, the relay sta-
tion being of much smaller rating,
roughly 100 watts input. Six of the
stations have heen designed and erected
by Marconi’s Wireless Telegraph Com-
pany, one by the Radio Communication
Company and one by the Western
Electric Company. In some of the
studios Western Electric microphones
are employed. In others, including
London, a special transmitter developed
by Capt. Round of the Marconi Com-
pany is used, employing an exceedingly
flat coil of wire suspended to move
freely in an intense magnetic field. In
only one instance are the studio and
transmitting station in close proximity,
namely at Manchester. As no station
is equipped with duplicate transmitting
gear special attention has been given in
design to the problem of rapidly inter-
changeable parts.

The principle of working is to draft
at headquarters general rules for the
conduct of stations and to leave the
provincial station directors to build
around these rules special programs
of a character known by experience to
meet local requirements. It will be
obvious to anybody with a knowledge

THE WIRELESS AGE

of the British Isles that a program
finding favor in Aberdeen for instance,
would not give unalloyed pleasure to
Bournemouth and district.

SIMULTANEOUS BROADCASTING

The feature of our system which is
likely to create the liveliest interest in
America is the simultaneous broad-
casting of special events. At six o'clock
each evening the British Post Office
hands ro the British Droadcasting
Company direct trunk telephone lines
running from the London station to
each provincial station. At the London
studio there is a distributing board
with an array of speech amplifiers and
through rhis hoard it becomies possib'e
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J. €. W. Relth, General Manager of the Brit-
1sh Broadcasting Company. (The Studio photo
Sheringham, Norfolk, England)

to connect the London microphone at
the same moment to every one of the
eight transmitters, or to exchange
programs between stations. Man-
chester for instance. mav produce a
symphony concert which specially ap-
peals 1o the listeners in the Newcastle
area while at the same moment Cardiff
in Wales may be entertaining Aber-
deen m the North of Scotland. The
two main nightly news bulletins are
always radiated simultaneously under
control from London and so are also
the big London speeches. During the
opera season at the Royal Opera
House, Covent Garden, London, the
simultaneons broadcasting of grand
opera as actually performed on tlte
Covent Garden stage will take place
on an average two mghts a week. Some
thousand miles of wire, mostly over-
head, are involved in these simulta-
neous transmissions and some wonder-
ful results have been obtained. Gener-
ally speaking there is singularly Iittle
distortion in this long distance work-
ing, though naturally there are occa-
sional lapses from perfection, due to
one of the many risks accompanying
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the use of lang exposed lines of com-
munication.

Experiments have been made in the
use of ‘“‘wired wireless’”’ over the Post
Office lines and in the relaying of wire-
less telephiony from one station to an-
other, and it is pretty certain that the
latter practice will be employed from
time to time for giving to our listeners
“pictures in sound” of London by
night, the nightingale singing in its
natural haunts and one-thousand-and-
one other innovations such as will come
readily to imaginative minds.

Our programs contain, beyond the
usual features, evenings set apart for
distinet types of musical programs. A
feature of recent programs has been
special “Composer” nights when well-
known British composers conduct their
own compositions. At some stations
we have developed programs of par-
ticular interest to rural communities.
IZach station has an advisory committee
including representatives of the ortho-
dox religious sects for the selection of
Sunday speakers, and at most of the
stations rhere are also advisory com-
mittees dealing with special educational
features. A very considerable develop-
ment on the educational side of British
broadcasting may be expected.

OrpPOSITION TO BROADCASTING

The development of broadcasting in
Great Britain as already indicated, has
not been plain sailing. The moment
it became apparent that broadcasting
had something more than the elements
of a passing craze, and that we were
taking our task seriously, the enter-
tainment industry began to mobilize
its various forces. It naturally was to
be expected that detailed attention
would have to be paid to the matter of
certain “rights,” both musical and liter-
ary, but the attacks from the theatrical
managers and other allied associations
were not expected, particularly as we
had been approached by several man-
agements with the suggestion that we
should broadcast their productions.
This we actually did. Following the
radiation from London alone of ex-
cerpts of three West End playg we
had letters from listeners giving the
names and addresses of the purchasers
of nearly three thousand seats in the
more expensive parts of the theaters
so broadcast. In the case of one play
a listener wrote to state that as the
result of the wireless performance he
had actually hooked twenty-one stalls
for himself and friends. The box office
of the theater in question confirmed
this. Our argument is that the broad-
casting of an excerpt from a good play
provides for that play the finest possi-
ble advertisement. While play bills and
the usual paraphernalia of the publicity
agent may leave one feeling that in

(Continued on page 41)
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When Radio Reaches Half a Billion

High Lights of an Impromptu Address Give

Semi-Annual Convention of the Electrical Supply Jobbers

T is estimated that, measured in

I consumer’s list price, the American

public spent in 1922 between $75,-
000,000 and $100,000,000 on radio.

On the same basis it is estimated
that the American public spent during
1923 at least $150,000,000 on radio,
although this figure is probably con-
servative.

The industry will undoubtedly go on
for the next few years virtually doub-
ling in volume each year.

it is a very conservative estimate
that 2,000,000 sets are in use in the
United States. Multiplying this figure
by the size of the average American
family, you have a radio audience to-
taling approximately eight million, and
if this business is to double itself each
year for the next few years, we may
expect 50,000,000 people in the United
States using radio.

There are today in operation ap-
proximately 450 broadcasting stations
in the United States. Of this number,
about fifty stations may be regarded
as quality stations—that is, those cap-
able of doing a fairly satisfactory job
within the present limitations of the
art. The other 400 are local stations
made up of composite equipment and
operated more or less for experimenta-
tion, without regular operating sched-
ules.

The present number of stations, 430,
merely represents a transient phe-
nomenon in the march of events. Most
of these stations will probably go out
of business in time. More and more
it is evident that the purpose of the
broadcast station is to do those things
which other agencies cannot do as well
or at all. No other agency can speak
with a single voice to 10,000,000 peo-
ple. It is an instrumentality for na-
tional events, for high-grade talent,
for good music, for good lectures, and
the like, and therefore it means that
there will be erected in time a number,
possibly half a dozen, possibly three,
high-powered broadcast stations, suit-
ably located, that may constitute a
chain of national broadcasting sta-
tions or a national broadcast service,
each of these stations simultaneously
radiating the same program, whatever
it may be, with a power sufficient to
reach every city, every town, every vil-
lage, every hamlet, every home in the
United States.

Fortunately for this country, Ameri-
ca leads, and has led in radio develop-
ment, not ouly in broadcasting, but
alike in the matter of trans-oceanic
and long-distance communication,

and since it is possible to take a high-
power station in New York and re-
radiate its output in California by
radio, it is Jikewise possible to take a
high-power station in London and re-
radiate its output in New York.
Broadcasting can surely be made
commercially practicable without any
means being found for collecting from
the consumer. Just as soon as the
freedom and universality of radio is
destroyed and confined to only those
who pay for it—those who pay for
the service—just so soon as broad-
casting becomes “narrowcasting” the
fundamental of the whole situation is
destroyed. And, therefore, broadcast-
ing as constituted today is commer-
cially sound, and will remain so in the
future, although there may be selective

n Recently by David Sarnoff Before the

’ Association at Buffalo, N.Y.

methods and narrowcast methods
which will do no harm.

The General Electric Company, the
Westinghouse Electric and Manufac-
turing Company and the Radio Cor-
poration of America have spent and
will spend during the present year ap-
proximately $1,500.000 on radio re-
search and equipment.

The Radio Corporation of America
alone spent in the neighborhood of a
quarter of a million dollars for Station
\V]JZ. on the roof of the Aeolian Hali
in New York City. It is costing them
many thousand dollars a month to run.
They have another one in Washington,
D. C., and the General Electric Com-
pany will shortly open a station in
California and another one somewhere
in the Middle West.

Senator Dupuy’s Homecoming Delivered to
His People in French
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FULL-RATE RADIOGRAM UNLESS MARKED OTHERWISE

ON the night of December 11, 1923,
a voice in New York bridged the
Atlantic for eager ears in France. It
was Senator Dupuy talking.

Paul Dupuy. a great man in France,
a strong fgure internationally, stood
before the microphone in the studio of
W]JZ to broadcast a message to the
French amateurs. In his native
tongue he told them that his investiga-
tion of American journalism had been
completed, and that he was ready to
return home.

Senator Dupuy is the owner of Le
Petit Parisien, one of the most influ-
ential publications of France. He had
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come here to study American journals
and journalism. His observation of
radio development in this country was
one of his primary interests and largely
formed the text of his message to the
French amateurs.

His voice was recognized in Paris,
but the words were not distinct. In
the rural districts, however, his com-
plete message was received. A re-
port from Milan, Italy, claimed good
reception on a loud speaker.

As an expression of his delight with
the result, M. Dupuy sent a radio-
gram to General Harbord from mid-
ocean.
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“What I have to say is intended for only
three men on this continent within reach of
this broadcast station™

OOKING puzzled and yet mani-
festly much interested. the man-
ager of the broadeasting station

arose and addressed the visitor,

“1 am very sorry,” he informed the
tall young man who faced him, “but
your request is decidedly out of the
ordinary.  As 1 have told you. you are
right in the assumption that the privi-
leges of our broadcasting facilities are
available under mutually advantageous
or otherwise desirable conditions when
there is something of interest to the
public. In fact, as you know, we have
made a number of tests along this line.
But your proposition is different. 1
must submit it higher up.  Suppose,
then, vou let me have a copy of what
vou intend to say in the ten minutes’
time vou desire to purchase. You
might also let me take the check for
one hundred dollars which you have
shown me. This will expedite mat-
ters.  Will you phone me tomorrow
morning about 10 o'clock? 1 hope to
have an answer for you.”

MYSTERIOUS MESSAGES

Judson Gayne, capitalist with inter-
national connections, director of a
score of corporations, and philanthro-
pist. was sitting on the porch of his
mansion on the North Shore of Long
Island, Friday evening, when the but-
ler came forward with a telegram.

“The boy just brought this up from
the village, sir.” the butler announced.

“Who's wiring me here? Somebody
dead?” Gayne exclaimed, hastily tear-
ing the envelope.

A glance through the contents of the
message evoked another ejaculation of
surprise.

“This is queer: some foolishness.
most likely—but I'll do it,” he thought
aloud. “Thank you. Stevens. Tell
the boy there is no answer.”

A Radio Drama of Extensive Action and Interest
By Eric H. Palmer

Up in his lodge in the Adirondacks,
Harold Dodgworth, millionaire manu-
facturer and patron of the arts, was
summoned to the telephone.

“Telegram for vou. sir,” spoke the
operator at the railroad station ten
wiles away,

“Wonder what's up! Some crazy
idea, maybe, but I'll do it,” muttered
Dodgworth as he hung up the re-
ceiver,

The wireless expert on the yacht
bearing Richard Harmstrong, banker
and sportsman, saluted and remarked :

“Kind of an unusual message I've
picked up for you, sir, if vou'l pardon
my saving so. They've been trying to
get us for some time. 1ere it is.”

Harmstrong read and then laughed

“Unusual, indeed,” he remarked.
“But, of course, I'll do it. How the
dickens did, he know 1'd be sailing off
Newport today? Here, Anna, look at
this, and tell me what's up!”

AN UNUSUAL PROGRAM

It was Saturday night. I all parts
of America, in the cities, on the farms,
and out on the lakes—and even out
on the oceans—thousands upon thou-
sands of people, hundreds of thou
sands, were listening to the voices and
the music in the ether.

Programs of song. talk, and laugh-
ter were being given from the studios
of a hundred or more broadcasting
stations,

Radio fans, everywhere, were man-
ipulating the dials on their sets, thrill-
ing themselves and their associates
with the results which carrier waves
from far-away cities were bringing to
them as if by magic. It was a clear
and cool evening. ~Reception was ex-
cellent. Even at an early hour sensi
tive apparatus in the Fast was picking
up music from Chicago.

Jut on the North Shore of Long
Island, in the Adirondacks, and on the
Atlantic off Asbury Park, three men
with their guests, were keeping tuned
in with WFFA, one of the newest and
most powerful stations in the metro-
politan district.

At 9:45 o’clock came the announce-
ment they were waiting to hear.

“This is Station W-F-F-A." a bass
voice resounded through the receivers.
“The number you have just listened
to was ‘My Hero,’ from ‘The Choco-
late Soldier,” sung by Miss Ellen Bays-
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den, contralto, of Yonkers. This num-
ber concludes her first group of songs.
We are delighted to inform you that
later on in the program Miss Baysden
will be heard again. Station W-F-J]*-A,
One moment, please. This is
Station \W-1°-F-\, New York. Ladies
and gentlemen of our radio audience,
we now have a special announcement
to make. By oral persuasion, more
than by any other consideration, a
young man has been granted the privi-
lege of addressing the radio audience
for a period not exceeding ten minutes,
on a subject distinctly personal and
hardly 1 keeping with our regular
sertes ot educational lectures. He has
espectally requested this opportunity
tonight. It is not our custom to give
permission for a request of this kind,
but there are what might be called spe-
cial circumstances, which I cannot re-
veal, and we trust you will bear with
us, 1 this one instance, and be inter-
ested in what he has to say. The
speaker chooses not to permit his name
to become publicly known; the reason
will become apparent to you in just a
moment. He wishes to be designated
just by the initials T. W. A. J. We
have seen the outline of his message
and believe you will be interested.
Mr. LW.A T

A strong and appealing voice floated
through the air.

"Ladies and gentlenien, I wish that
I could do something in which you are
probably most interested, sing” or tell
jokes to you good people, wherever you
are,” the speaker began, “but I must
inform you at the outset that what I
have to say tonight is really intended
for only three men on this continent,
each of whom is within easy reaching
distance of this station "

“Now aren't you interested?” the
announcer broke in,

“To each of these three men,” the
speaker continued, “I have dispatched
a telegram asking him to listen in. My
message 1n each case was the same,
and read as follows: ‘You will be
rendering a genuine service in encour-
aging ambition, and perhaps as great
a service to yourself, in the final analy-
sis, and to many, many others, if you
will listen in to \WFFA, Saturday
night, shortly after 9.30 o’clock. to
hear a message which is intended for
you. When you have listened will you
kindly send your impressions and re-
action to I. Wz A, J., care of WFFA.
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Signed I. W. A. J.” I trust, thetrefore,
that the distinguished gentlemen in
question—for they are distinguished
in ability and achievement—(you'll
forgive me, won’t you, for this allu-
sion—I hope, as | said, that these
gentlemen, whom [ do not know per-
sonally, but whom 1 admire, are now
listening to these remarks.

“Probably the rest of you may be
wondering what I am going to tell
them. It will be very brief; # will not
take all of the ten minutes.

‘Now, what does I. W. A, J. stand
for ‘I want a job.” That is all there
is to it. [ am advertising through the
air for that job. And the men to whom
I have telegraphed are the men who
have the filling of the kind of position
1 can occupy in best justice to myself.
This joh is an exceptional one, calling
for certain particular qualifications.
have found it impossible, within the
past month, to approach these gentle-
men in any other way than through the
air—as | would like to approach them.
I know that each could use, in this par-
ticular and exceptional way, an execu-
tive who has a vision for larger ac-
complishments—if you will not. think
it amiss for saying this about myseif.
But I must not let modesty deter me in
this—what you might call-—this adven-
ture. Your secretaries know all about
me, gentlemen. They know my name,
and | have taken the liberty of inform-
ing them that on Monday or Tuesday
they may be asked ahout [.\WW. A. J. 1
have sent each a notice under my name
as to what is meant by 1. \WW. A. J. Good
evening, gentlemen, and you, ladies and
gentlemen of the radio audience, I
hope that 1 have not bored you with
this, undoubtedly the first radio appli
cation for a position.”

“APPLAUSE” MESSAGES

“Well, that chap has some nerve,”
Judson Gayne said to a party of
friends who were listening to the loud
speaker. “Do you know, T got one of
those telegrams. And that fellow is
undoubtedly a live wire. \Who else did
he send to, I wonder. [ think I'll just
look him over. Here, you, Billy, call
up WFFA on the telephone. and leave
a note for I WANT A JOB to be
at my office ten o'clock Monday
morning.”

‘‘Well, that chap has
some nerve,” Judson
Gayne exclaimed to
a party of friends
listening to the loud
speaker

A RADIO DRAMA

Harold Dodgworth was talking.

“Operator, | want Radio Station
WFFA, New York. How long will it
take you?”

Richard Harmstrong turned to his
guests and said:

“That fellow had the gall to send
one of those telegrams to me, right on
the boat. Howard must have told him
I was out here. Bates, can you get
through a message to WFFA, asking
I. W. A. J. to meet me at the bank
about three Monday afternoon?”

¥ x x

The director ot the broadcasting at
WFFA, at 11 o’clock, beckoned to the
visitor who had been sitting quietly in
the reception room and stated :

“Here's a telegram.”

“From the Starling; that’s Harm-
strong’s yacht,” exclaimed 1. W. A. J.
“Just the very word I wanted. Thank

ou very much.”

“No thanks,” was the response.
“Maybe we’ll get the dickens for this.
Radio advertising has to be soft-ped-
aled, you know. But I wish you luck.
And, by the way, let me know, won’t
you?”

THE RADIO AKTIST INTERVIEWED

Harmstrong greeted the newcomer
with a smile, and indicated a seat.

“So, Mr. I. W. A. J., you are Donald
Russell; or, rather, Mr. Russell, you
are I. W. A. J. The name is familiar.
Did you ever play football?”

I. W. A. J. nodded.

“Then I remember you,” Harm-
strong went on genially. ‘“You ran
80 yards to a touchdown on Franklin
Field ?”

“Were you there, sir?”

“l was—and so was my nephew,
whom you bowled over !’

Both laughed.

“Now,” the financier declared, “Mr.
Howard, my secretary, has been saying
a lot of nice things about you.”
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“You will recali, perhaps, Mr.
Harmstrong, that he has mentioned
my name to you once or twice, and
said it was ‘quite special.’”

“Yes, but I have been out of town
so persistently that I have made no
appointments except for pressing ai-
fairs. You know, I can’t see a fifth
of the people who want to talk with me.
How could I be expected to do so?
But I am very glad to see you and to
have met you—over the radio. You
know, I am quite a radio fan. The
other night I heard Omaha, but I can’t
get Frisco yet—can’t sit up that late.
anyway. But to get down to the mat-
ter at hand: I do have an opening for
a man of your type—"

Russell interjected :

“Pardon me. Mr. Harmstrong. and
thank vou again. but I do not want to
misrepresent further. That is not the
kind of a job I am after, or suited for.”

The millionaire looked surprised.
and then responded a little sharply :

“Oh, if you don’t want—"

“No, offense, sir,” said his visitor.
with a broad smile. “May I explain?”’

Russell’s cheery manner smoothed
the ruffled feelings of the elder man,
who then lit a cigarette, after offering
one, leaned back in his chair and ad-
vised: “Go ahead.”

“Well, you see, Mr. Harmstrong.”
Russell started. “I have just come
from most pleasant meetings with Mr.
Gayne and with Mr. Dodgworth, whom
you know—intimately. Mr. Dodg-
worth just returned to town this morn-
ing, to see you this evemng, too, as he
happened to inform me. By the way.
| addressed telegrams to them—they
are the other two—and they listened
in and were courteous to communicate
with me.”

(Continued on page 61)
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UNT PHOEBE had written that
she was coming East 1o buy a
radio set.

All my fault—I admit it—but I
had persuaded her that radio was es-
sential to her elderly, maiden existence
only because | needed something to
talk about in my letters. Heaven
knows | hadn’t expected to convert
her, to say nothing of prying her loose
from the old homestead in Missouri
But that's Aunt Phoebe. \Vhen she
makes up her mind to do something
she does it thoroughly. And coming
to New York? WWell, when she starts
to spend money like that someone
might as well prepare for the worst.

This time | knew there was no es-
cape. | had 1o escort her on one of
those dreadful shopping tours.

Having done witli the customary
display of emotion, so sacred to Aunt
Phoebe in all family reunions, we set
ont to look for an appropriate radio
cabinet.

“Something in Early American Co-
lonial,” she explained, “would be suit-
able for the reception room but Hep-
plewhite wonld do better for the Ii-
brary. I've been thinking that we
might as well have the thing in the
library where Martha could play it
with less trouble. Martha is getting
so old now. Anyway, | think it should
go in the library.”

Martha is a distant cousin as maid-
enly, and more prosaic. than Aunt

An enlarged copy of an old Italian Jewel
Casket done in dark brown mahogany with
Grecian dancing figures in bold relief. It
represents the early Italian Renaissance Period

There are Periods in Radio Furniture as in any
other kind — Chippendale, Sheralon, Georgian,
Jacobean, Gothic and Early American Colonial

Radio Cabinets
Through a Lorgnette

Aunt Phoebe’s Tour of Radio Furniture
By William A. Hurd

Phoebe, besides having a strong an
tipathy for new contrivances from
which any form of entertainment may
be procured

Suspecting that Martha had opposed
any such radical notion as buying a
radio set, I ventured, “Could it be that
you and Martha finally agree on one
subject ?”

Aunt Phoebe visibly stiffened.

Well, we drifted about the Madison
Avenue antique shops, but found noth-
ing appropriate for radio in lleppie-
white cabinets.

At Slum’s furniture store on Fifth
\venue, Aunt Phoebe discovered an
Italian Renaissance cabinet that stood
about four feet high and would just
accommodate a good set with loud
speaker. It was done in black walnut
with hand carved figures in bold re-
lief and a conventional motif.

“It is quite satisfactory,” Aunt
Phoebe acknowledged, “but I've hard-
ly had enough time to decide.”

Understanding perfectly that she
meant to see all the cabinets in New
York I resigned myself to the inevit
able.

In Happyway'’s, just off the Avenue,
the salesman told us that they had dis-
continued their line of cabinets built
specially for radio as everybody pre-
ferred period pieces in which they
could install the wireless equipment.

We looked at a large assortment of
beautiful cabinets, or rather, I should
say that Aunt Phoebe examined them.
She always seemed to be on the point
of scrutinizing an object through a
lorgnette.

She discovered Chinese Chippen-
dale, Georgian. Sheraton, William and
Mary, and of all things, a Hepple-
white. She’s always discovering things.

“The William and Mary cabinet,”
the salesman insisted, “was the final
lot in that period and by all means
should be purchased.”

“But you appear to concern your-
self very little about the periods in
which mv rooms have been furnished,”
Aunt Phoebe suggested, “and even
though T do say so myself, the best
decorator from Chicago arranged the
appointments.”
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This cabinet set is a conventional design done
in American walnut. It has an appropriate
place with the finest furniture

The inflection of her voice carried a
note of finality. 1 knew she had her
mind set on the Hepplewhite cabinet.

"True enough,” the salesman ex-
plained as he smiled pleasantly. “You
see, periods are mixed now. A
Georgian piece will be in perfect ac-
cord with Early American Colonial or
a Chinese Chippendale fits in with
Italian Renaissance. Cabinets are es-
pecially desirable in any room, includ-
ing the hall, because they break the
line that marks the usual height of
most furniture. The only precaution
is that bright mahogany doesn’t stand
next to dull oak. Such contrasts
might well be avoided.”

Copy of an old Ellzabethan cablnet from the

days of Sir Walter Ralelgh and the Spanish

Armada. It is donec in oak, weathered finish,

and the figures hand carved in bold relief. A

conventional motif governs the design of the
frieze and drawer-fronts
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No use talking, Aunt Phoebe had
finally degenerated to martyrdom.
Copperweight’s, Splint’s, and Buckle-
Newhat, each of the best houses, as
were the others we had visited, con-
firmed the fact that a cabinet of any
period would be suitable for her li-
brary.

However, there was no argument
against the selection of a radio set
built in the cabinet providing, of
course, one could be found in good
taste.

In Lard and Tallow's, one of New
York’s finest department stores, Aunt
Phoebe was hardly impressed with the
offering of sets designed after the con-
ventional upright phonograph. The
manager of the radio department cour-
teously explained that the demand for
this style had decreased considerably,
but that they sold quite a number of
the smaller cabinets, splendidly adapted
for placing on a table or stand.

From there we took the Fifth Ave-
nue bus uptown and dropped in at
Herbs and Brewing. I was astonished
to find them bitterly opposed to cabinet
sets. The salesman plunged into su-
per-heterodyne and reflex circuits.
arguing that people wanted their radio
to look like workshop devices. That
might do for regular fans, but he made
a fatal error when he talked “techni-
cal” to Aunt Phoebe.

Working our way through the
crowds we stepped into the Manton
Flectric Company where we were
shown the small cabinet sets and a

FURNITURE

L
SRS,

A Queen Anne Period done in wax-finished hand rubbed mahogany. The tone chamber is carved
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from half-inch laminations, kiln dried maple, to climinate the natural period of vibration in the

horn.

console design which was too low ifor
convenient operating.

Finally arriving at Hand-Gripping
further on we were ushered upstairs
to the showroom. An excellent dis-
play of cabinet sets confronted us and
the salesman brought out photographs
of those not in stock.

Aunt Phoebe was particularly im-
pressed with the artistic manner in
which period pieces were unusually ar-
ranged to enhance their individuality.

A hand rubbed mahogany cabinet with inlay of satin wood and ebony.

is a blending of modern and period.
with artificially matched panelling.

The decorative scheme

It is also built as a console cabinet of American walnut

It exemplifies the late Jacobean design
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This cabinet is well adapted to modern furnishings

The day over, and Aunt Phoebe
perched uncompromisingly on the one
really comfortable chair in the living
room, the conversation naturally cen-
tered on the photographs she had col-
lected during our joyous adventures.

“Well, Aunt Phoebe, since the photo-
graphs represent the choice of sets
from which you will probably make
vour selection, what one are you par-
ticularly inclined toward?’ [ asked
with a vast amount of dignity well
calculated to impress her with the im-
portant role I had played in this, the
big event of her life.

“Dear boy.” was her disconcerting
reply, 1 wish you would put that hor-
rible pipe away. You smoke too much
to have a clear mind in performing
your cduties.”

It seemed to me that that was alto-
gether irrelevant. Besides, my effort
toward adult patronage had been ut-
terly ruined.

But being something of a stoic, or
whatever it 1s that distinguishes a man
of courage, I insisted, “Aunt Phoebe,
you have the right idea when you say
that radio should be a part of the fur-
nishings rather than a misplaced work-
shop. but which one of those cabinet
sets do you like best?”

She turned the question over in her
mind for a long while and then said,
“Each one is desirable.”

“But which one do you like best?”
I still insisted.

“Well,” she answered slowly. “the
young gentlemen who showed them to
us were so obliging T don’t wish to be
unfair in my choice.”

“Yes?" I encouraged.

“So,” she finished, “I believe we had

- better look at all the cabinets again
tomorrow.”
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Oppor.unities in Radio Today

How To Be A Radio Salesman

By
M. B. Sleeper

Radio Designer and
Technical Publisher

If YOU will

practice the rules of the selling
game as given in this story of
two young radio salesmen, you,
too, can sell radio and sell big

RIZ you one of those keen experi
menters who has become so in
terested n radio work that you
want to take it up as a means of earn
g vour living. and of carving out a
future, or the sort who is looking for
more interesting work in which there
may be a wider opportunity than a
pears to be ahcad m what you are now
doing? Have you been thinking about
making a salesman’s start in the radio
business
If so, vou can get a fairly good
angle on tlis kind of work and what
it will require of from what follows
I won't attempt 1o sell you on the idea
of purting vourself across as a radic
salesman, or disconrage you from it
[l just try to tell you, in a general
way, what you'll tind 1t necessary to
be, what you'll have to know and do,
and what vou may get out of it
his isn't a  how-to-succeed-as-a
salesman storv, but an account of two
young fellows who started at this
work, and what happened to them.
I'm going to assume that you want to
go into this work for all there is in it,
either as a stepping-off place to own
ing a store yourseli or as i start toward
bigger things which might he in an
altogether ditferent kind of business.
After the two big vears that the
radio industry has had, we find the
four sections drawing utterly difierent
development curves.  Scientific re
search has made a steady line upward.
manufacturing jumped up. dropped
more suddenlv. rose waveringly, and
15 now turnng up ar a fast rate. The
establishment oi sound merchandising
methods hardly showed above zero un-
til Spring of 1923. when it started slow-
ly up in bumpy fashion, steadying itselt
slightly this past Fall. The record of
radio retailing. however, is a most dis-
mal! failure. for practically no progress

Of all the branches of the radio industry, radlo salesmanship offers the widest opportunity for

the application of originality and personality.

He has the wide world from whaich to draw

his “selling” points of interest

in developing the art of retail radio
selling has been recorded. In fact, the
introduction of price cutting as a means

In the December, 1923, issue of THE
WIRELESS AGE, Mr. Pierre Bouch-
eron contributed “Opportunities in Ra-
dio Today,” in which he told about
the six ditterent ways of breaking into
the radio game. As there are many
thousands of people who are today
considering the possibilities of/a suc-
cessful career in the radio field, it is
natural that this article by Mr. Bouch-
eron should have received widespread
attention. Our readers were promised
that THE WIRELESS AGE would
publish a series of special articles by
well qualified leaders in the radio in-
dustry which would develop this sub-
ject in detail and inform any reader
just how to make a start in any branch
of radio. In this month’s article Mr.
Sleeper, a well-known radio designer,
manufacturer and publisher, tells the
secrets of RADIO SELLING. His
instructions, given in the delightful
form of the true experience story, will
help everyone who is engaged in radio
merchandizing, and will be of invalu-
able assistance to every person who is
new to the business. |

If you are interested in this rapidly
developing business of radio and want |
to learn all you can about it from those
who have helped to build it up—if you
are one of those already in the indus-
try who want to better themselves—
still more, if you are one of those thou-
sands who want to find a way to get
into radio and contribute to its develop-
ment-——then you must not fail to read
these articles on the “Opportunities in [
Radio Today.”
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of increasing sales should appear nega-
tively, helow the zero line.

\What does all this mean to you? If
vour can read hetween the lines, it
means that retail selling, done, after

I, by the man behind the counter,
owes its increase almost entirely to the
demand of the public, created by the
appeal of radio itself to the public
mind. It means that of all the branches
of the radio industry, radio salesman-
hip offers the widest opportunity for
the application of originality and per-
sonality

But let’s get back to you and your
part in the system of things. Rather
than give von a series of do's and
dont’s, I'm going to tell you about
two young chaps who, three years ago,
were eighteen years old. They both
started out to earn their living at radio
when they gradunated from high school.
They aren’t imaginary fellows, in-
vented for vour benefit, but real boys
whom I know intimately Lecause they
came to work for me when they fin-
ished school. Before we start with
them, however, let me remind you that
it isn’t necessary to get into a large
store in a big city. You may be in the
radio departiment of a hardware store
in a town of 25,000 people. There
may be other stores there which sell
radio, and half a dozen men who build
cheap sets to order in their cellar
shops. Your opportunity is there just
the same, and perhaps a greater chance
to develop it.
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\WHyY ONE YOUNGSTER FAILED

Larry Thayer, when he started in
behind the counter on the first morn-
ing, immediately tore off a piece of
wrapping paper, spread himself over
the showcase, and, supporting his chin
on one hand, apparently continued to
dope out a circuit he had been think-
ing about on the way from home. The
first customer, in a hurry to get some-
thing as he passed the store on his
way to work, had to wait until Larry
finished what he was doing before he
could get any attention. Meanwhile,
he couldn’t see the top row of trays
in the showcase because Larry was in
the way. Then—"“Well, old top, what
do you want?’ It happened that the
customer was too much older than
Larry to relish such a salutation.

But he patiently explained that he
was making a loose coupler, and
wanted sliders and rods. Back came
Larry, “Ob, that’s old stuff. Every-
one’s using variocouplers nowadays
for getting short wave transmitters.
Let me show you,” and he tore off an-
other piece of wrapping paper on which
to draw a sketch of it. Now it hap-
pened that the man was employed in a
jewelry store, and wanted a tuner for
Arlington time signals. There were
sliders and rods in the case under
Larry’s nose.

When the customer said, “No, never
mind,” and walked out provoked,
Larry was offended. He remarked to
another clerk that the poor nut didn’t
have sense enough to take the advice
of a fellow who knew the game. Why,
he made himself a variocoupler way
back in the old days when they only
had carborundum detectors! In “those
days” he was about nine years old, but

“Well—what do YOU want!” The customer
was too much older than Larry to relish such
a salutation
that was a matter of detail that didn’t
count.

Two weeks later, shipments of new
stock came piling in, in preparation for
the Fall trade, growing rapidly with the
establishment of broadcasting. Larry
studied each new item until he must
have known it inside out. In fact, he
didn’t have much time to wait on cus-

RADIO SALESMANSHIP

tomers. \When a man went right up to
Larry and said he’d been standing
around ten minutes just to get a couple
of binding posts, Larry, with a far-
away look in his eyes, and an air of
being imposed upon would get out the
parts, ask rather insolently, “Is that all
you want ?”’ make two or three mistakes
in the cash slip, and go back to his
studies again.

He didn’t seem to think that he was
employed to sell apparatus and not to
lock at it. Probably he didn’t realize
that his customer was offended, that a
courteous clerk in another store would
sell that man five or ten dollars’ worth
of the same new parts that we had just
put in, or that untidy sales slips are
the bane of a bookieeper’s life.

How Perry THEFT DEVELOPS

Before long, Larry’s friends started
to turn the store into a smoking room.
They hung around for hours, it
seemed. telling lies about their sets at
as much length and with as much noise
as some golfers we know whose main
topic is their shots and scores. Pretty
soou a few tubes disappeared, followed
by meters and other parts. Of course,
Larry didn’t take them, but he was
careless about leaving things out on the
counter.

Finally, someone who knew him
made a remark about the wouderful
radio set that he had, an outfit so
elaborate that he couldn’t have bought
the parts from his weekly wages. One
of our boys stopped at his house the
next evening, and, sure enough, there
were all kinds of things which, as
Larry explained, he had taken home to
try out. No one wants to have an
emplovee arrested for stealing, but in
the radio business, where “borrowing”
is so easy and so expensive to the coni-
pany it 1s necessary, as an example to
the others to secure for the offender
the maximum sentence. Because
Larry was not of age he went to a
reformatory until he was twenty-one.

I shall never forget the words of the
policeman who came for him. He said,
“If you had had any-common sense
you’d have known that, no matter how
clever you are at doing wrong, there is
always some one just a little more
clever to find you out.”

Most concerns allow employees to
take things out on memorandum, or
sell them at actual cost, to make steal-
ing unnecessary. Why Larry wasn’t
satisfied with that I don’t know.

How CuarLIE MapE Goop

The other boy was Charles Farris.
He came up from Fort Worth, Texas,
to learn the radio business. He didn’t
make any pretense of knowing radio.
In fact, he had never heard a spark
signal, but he thought there were big
things ahead in radio and wanted to be
in on them. Consequently he started
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in the packing room where he learned
the names of the instruments and
picked up a little general knowledge
about them.

Quick, willing, cheerful, working
rapidly but carefully, he soon gradu-
ated to the shop where he assembled
sockets, transformers, variometers and
what not. He was so interested in
learning everything about his work that
it, was a pleasure to move him around
so that he could get the widest experi-
ence. At the same time, he kept his

o —

He didn't seem to think that he was employed
to sell apparatus

questions for lunch time or after hours
at night.  He did less talking during
the day than any other hoy in the shop
vet he learned more. The next step
was the assembly of sets and wiring.
followed by trouble-shooting at the test
bench.

In three months’ time he was ready
for the store. No customer had to
wait for Charlie. He was ready with
a pleasant “Good morning,” and the
last customer of the day was greeted
with an equally cheeriul “Good eve-
ning.” Charlie’s system was simpie.
though it took mighty good judgment
to carry it out. \When he first talked
with a customer he decided about how
much money he had with him. Then
he set out to make him spend all of it.
That method had to be carried out with
discrimination, If a man stopped in to
buy a spool of wire and produced a
ten-dollar bill it wasn’t practicable to
sell him ten dollars’ worth of goods, as
a rule. However, there was always a
new magazine or book, a new lot of
plugs. a special on variable condensers.
or something else which, oftentimes
cost more than the thing that had
brought the man into the store. On the
other hand | have watched him sell a
customer a list of parts so carefully
that I wondered why he left him
twenty-five cents. And when I asked
him, he told me it was a man who lived
outside the city, and it cost a quarter
for him to get home!

Did those little extra sales—a maga-
zine, some screws, or a package of
soldering lugs pay? Charlie’'s sales

(Continued on page 74)
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Oberammergau Comes to America
Through the Microphone

Age Old Traditions Seek Refuge in Radio

OMANCE in Radio?
R Well, rather!
Seated  comfiortably
m the parlor of Anton Lang’s
suite at the Hotel \\aldorf
Astoria, our little party ex
hanged reminiscences of stu
lio lore while we waited to
&0 on the air. Anton Lang
was in the next roon rehears.
mg rhe talk that he would
deliver over the microphone
to an audience of one million
people, an audience remote
from Bavaria, the land of
privation and suffering. I'he
bits of gossip, long familiar
o me, nungling with the
nuiffled roar of the great city
below. Tuiled my thoughts fo
a passive state of reflection
The microphone, idly engag
mg my attention, seemed like
a crystal globe ; fancy shaped
mto pictures.

A winding road leading
over the Bavarian Alps, past
the old Monastery of Ettal,
drops down to the vallev of
the  Ammer River where
Oberammergau nestles in the
hollow of picturesque moun.
tains.

During the reign of Charlemagne the
Passion Plav was introduced into Ger-
many, gainmg a renewed popularity
when rhe Crusades caused a great re-
ligious revival. \Vhile the Christian
World dreamed of retrieving the [olv
Land from the Moslems, Oberammer-
gau was founded. And later, follow-
ing the Thirty Year’s War, a pestilence
raging through Bavaria reached this
little village and claimed so many vic-
tims that the entire population was
threatened,

On the vigil of the feasts of Saints
Simon and Jude. October 27. 1633, the
remaining villagers assembled in the

As Told by W, A, H.

A TYPICAL SCENE IN OBERAMMERGAU
The church In the background originally housed the Passion Play

churchyard and over the graves of the
departed pledged themselves to enact
the Passion-tragedy in honor of the bit-
ter sufferings and death of the Lord
every tenth year for all time to come.
In the following year the pious
promise was fulfitled for the first time.
And from father to son down through
the generations these people of Ober-
ammergau have kept their faith.
First in the church. later in the
churchyard, and finally in an open the-
ater, the Passion Play has heen per-
formed on a magnificent scale, the text
having been revised in the nineteenth
century by the parish priest of the vil-
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lage, the Rev. I'ather Daisen-
berger, who devoted his life
to the welfare of the Ober-
nmmcrgauel's.

The music for the chorus,
which explains and connects
the various scenes and tab-
leaux, was composed by the
village schoolmaster, Rochus
Dedler, m 1810.

While our party, consisting
of the announcer and opera-
tor for WJZ, Dr. Ruederer,
1+ Munich correspondent and
member of Herr Lang's
party, and a young American
of the publicity staff, were
waiting  for the moment
when Herr Lang should give
his message over the ether,
Dr. Ruederer told us some-
what of rhe home life of these
folk.

Scattered about the church
and theater. the houses of
Oberammergau, low, sub-
stanual structures of stone
with the outer walls covered
with lime, have painted upon
them the various scenes from
the life of Christ or the Vir-
gin Mary or some favorite
patron saint. Each home
contains the workshop of the owner.

The villagers, themselves, are a quiet,
simple folk, artisans in the woodcarving
crait and painting and pottery, living
devout lives to better prepare them-
selves for their réles in the Passion
Play. Each child hopes for the highest
honor known to the Oberammergauers,
the part of Christus, accorded to that
one who has led the most exemplary
life.

Woodcarving is the principal occu-
pation of these villagers, but pottery
and painting are an important and
highly developed part of their activi-
ties. A rigid custom rules that son be
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apprenticed to his father, thus main-
taining the traditions and excellency of
their art.

Early it was conceded that Anton
Lang would be chosen for the Christus.
He ployed that réle in 1900 and again
in 1910, and probably for the last time,
because of his age, in 1922. The latest
performance of the Passion Play was
delayed two years on account of the
great World War.

The war ; the suffering following the
ravages of that war! My thoughts ab-
ruptly came back to the hotel room and
the mission that brought the fourteen
players from Oberammergau to Amer-
ica.

Anton Lang entered, smiling, a lit-
tle confused.

Shaking his head slowly, he said,
*It doesn’t seem passible that a million
people can hear me when I talk into
that instrument. They have told me
that your people will hear me and know
of my mission in all parts of the coun-
try if 1 tell them over the radio.”

Into the microphone, slowly, pas-
sionately, he delivered his plea for the
preservation of Oberammergau tradi-
tions which his people have so courage-
ously maintained for three hundred
years.

He described the work of their
hands, their woodcarving and pottery
and painting, the schools that were
founded for the teaching of these arts,
and their plight now that their products
are a luxnry in Germany and their
world markets gone.

They do not raise their own food
and it is food they lack. His people
face starvation,

Simply, earnestly, he declared their

real concern to be for the children who
must carry on the traditions of Ober-

OBERAMMERGAU BY RADIO 35

Anton Lang. the Christus of the Passion Play delivering his first address to America through

the microphone which was connected by direct wire to station WJZ. The announcer and opera-

tor, at the right, found it difficult to convin'c‘c H:r.r Lang that he could actually talk “through
the air®

ammergaun. The older folk, having re-
signed themsclves to the inevitable,
look to the future generarion for the
fulfillment of their ideals.

The profits of the Passion Play are
used to increase their educational facili-
ties, and the general improvement of
the town, but the 1922 performance
was a financial failure. adding to the
burdens of an already devastated iand.

And now the delegation of Ober-
ammergau players have come to Amer-
ica, not for charity, but to sell the prod-
ucts of their labor at the exliibitions to
he given over the country.

Having concluded. Anton Lang look-
ed up with the curious twist of his
head so characteristic of him.

“] can hardly believe your people
have heard me—so many of them,” he
said, rather plaintively.

On the left, Andreas Lang, Sr., in the middle, Anton Lang, and Guido Mayr on the right,
putting the finishing touches on some of their carvings and pottery
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Seemingly in answer to his doubt,
telephone messages began to come m,
and a few moments later, a telegram
was rushed to the room. His audience
lhad been there! They had heard!

“Radio is truly a great marvel,”
terr Lang replied to my query, “and
much more marvelous than in Ger-
many. In my country we don’t know
so much about these things. I could
never talk to such a vast audience
there.”

Asked if lie had been nervous, he
answered, *“] made some mistakes and
it made me feel that perhaps I was not
the one to be chosen for a task of such
great—" (he referred to his transla-
tion dictionary and found the word)—
“responsibility.”

The American publicity staff mem-
ber laughed and said to Anton Lang,
“Had your talk been any better they'd
have thought it was one of us.”

“But.” protested Anton Lang, “the
fate of a stricken people hidden away
in the Bavarian Alps might be decided
by the message to the Americans
through that microphone.”

Years of tradition, the fulfillment of
an ideal and the faith of a sacred vow
hanging in the halance—the weight of
a microphone tipping the scales! I
wondered if listeners-in realized the
dramatic power of broadcasting. Cen-
turies were here spun into a single
strand to be woven into a span of a
million threads reaching out into
American homes.

“Why don’t vou broadcast the Pas-
sion Play?” [ asked.

“Never, never,” Herr
claimed, “it is too sacred.
never commercialize that!”

Lang ex-
We can
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Little Journeys Into Radio Computations

Some Short Cuts and Interesting Relations in
Radio Calculations Told in Practical Illustrations

fied to hear the music and give no

heed to the insides of the receiver.
But many of them build their own ap-
paratus and must have some knowl-
edge, at least, of circuits and their
functioning. A certain percentage of
very hard-boiled BCL's go in for de-
signing sets and working out problems,
and for these hardy souls the following
article is written.” Only the elements
of radio computation are taken up, but
even so a good many telegraph ama-
teurs. if they will read the article, may
discover something new, for many a

SOME broadcast listeners are satis-

By Carl Dreher

ever medium it travels, and in the fre-
quency of vibration of the radiating
object.

One should always try to understand
a mathematical relation physically and
concretely if possible. In the case of
an antenna, for example, we have an
alternating current of very high fre-
quency. For every oscillation of this
current a disturbance or wave starts
out from the antenna with a speed of
300 million meters, or 186,000 miles,
per second. If the antenna belongs to a
broadcasting station, there may be one
million such oscillations, and the same
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Figure 1—Frequency trap.

man who can copy his twenty words
per minute does not know why, ii he
doubles the number of plates in his
variable condenser, it will tune to only
1.41 times the former maximum wave-
length, while ii he doubles the number
of turns in the inductance it will tune
to twice the wavelength. However
no attempt 1s made to cover the whole
field of radio calculations; instead. at-
tention is called particularly to short
cuts and interesting relations through
practical illustrations.

Radio i1s a matter of waves—wave-
length and f{requency —so the first
equation we must consider is the fun-
damental formula of wave motion. If
we have any object—not necessarily an
aerial—emitting waves——not necessar-
ily electric waves —we may write

v
A=- (1
n
where A is the wavelength. v the
velocity or speed of the wave in what-

Figure 2—Chart showing relation of wavelength in meters to
frequency In kilo-cycles

number of waves, every second. A
wave starts out into space, and a
millionth of a second later the next
wave sets out in pursuit. The first
wave by this time has traveled 300
meters. Hence we see thar the wave-
length corresponding to a frequency—
n in the above equation—of 1,000,000
oscillations per second, is 300 meters.
This is a good constant to remember
for mental computations. By means
of the formula we can readily calculate
the wavelength corresponding to any
frequency, or the frequency corre-
sponding to any wavelength. The two
have an inverse relationship. As one
grows. the other diminishes. Thus,
while 300 meters corresponds to one
million oscillations or cycles per sec-
ond, the ship communication wave-
length, 600 meters, has only half a
million oscillations per second; 6,000
meters, which is used for medium high
power communication over consider-
able distances, rates only 50.000 cycles
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per second ; and if we now double the
wavelength and get into the band of
high power transoceanic communica-
tion, we find that 12,000 meters corre-
sponds to 25,000 cycles per second.

As we have seen, 600 meters is the
wavelength of a 500,000-cycle oscilta-
tion. Or we may speak of 500 kilo-
cycles, a kilocycle being 1,000 cycles.
Turning the figures upside down, 500
meters is the wavelength corresponding
to 600 kilocycles per second. Halfway
between the lines cross; 550 meters
have the same number of kilocycles.*

The constant v in the wavelength-
frequency equation is, as stated, 300
million meters, or 186,000 miles, per
second, for light or electric waves.
That seems fast, but it is really none
too fast, for as H. S. Osborne points
out in his paper “Telephone Trans-
mission over Long Distances” in the
Journal of the A LLE.E,, October, 1923,
if electricity traveled with only the
speed of sound, that is, if v were only
1,100 feet per second—it would take
seven hours for a word to travel from
Californmia to Cuba, as in the recent
5.500-mile demonstration between Cat-
alina Island and Havana. Actually it
takes less than one-tenth of a second,
even though rhe voice currents on a
telephone line travel a little slower than
radio waves, so that there is nothing to
worry about. However, as Mr. Os-
borne says. “This emphasizes the
necessity for using electrical means for
the transmission of speech over great
distances.” It would hardly do to
make some sweet remark to a girl on
the other side of the continent, and
have the answer come back fourteen
hours later; she would be too old by
the end of the conversation,

At present the tendency is to classify
stations not by wavelength, but by fre-
quengy, and to speak of kilocycles in-
stead of meters. This is because tun-
ing depends on kilocycles, and while a
separation of two kilocycles between
two stations corresponds to only a few
meters at the higher frequencies, at
the lower frequencies it amounts to
several thousand meters. Thus if one
talks in meters the effect is confusing,
for it is hard to understand why a sta-
tion on 597 meters is no harder to tune
out on 600 meters, than a 25,000 meter
station on 30.000 meters. The fact is
that in dealing in kilocycles we remain
in the field of electrical circuits, wher-

‘The precise figure is 547.6 based on the true
value of v which 15 299,820,000 instead of 300,000,
000 as generally used.
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as when we speak in terms of wave-
length the constant v is introduced, so
that the move to allocate stations to
certain frequency bands is in the direc-
tion of purely electrical calculation and
discussion, in place of the foreign
though connected element of linear
measurement. However, as we are
now used to thinking in terms of the
old arrangement, it will take some time
to swing over to the more logical treat-
ment proposed by the Second National
Radio Conference.

Having now seen the relationship
between wavelength and frequency, we
may discuss the factors which deter-
mine the frequency in electrical cir-
cuits. These are inductance and capa-
city, provided by the familiar coils and
condensers of radio apparatus. In
such an oscillating circuit the energy
changes rapidly from the electrostatic
to the electromagnetic state, being
stored up first in the condenser, then
in the coil, and alternating continually
from one to the other. The number of
times per second that this change oc-
curs is the frequency—the quantity n
in the fundamental equation. If we
call the inductance L and the capacity
C, we can readily see that as these
quantities grow larger, the energy will
necessarily take longer to move from
its capacity residence to its induc-
tive residence, just as it would take
longer to move the furnishings out of
a large house rather than a small one.
The frequency, therefore, varies in
sonie inverse ratio to the inductance
and capacity. The agtual relationship
is

1
n = 2xyLC (2)

If this value of n is substituted in
the equation (1) in order to get the
wavelength in terms of the inductance
and capacity, we obtain___

A = 2xvyLC (3)

But this is not in a form suitable for

computation.  For this purpose the
equation may be resolved into the form
AZ
L=0281 — (4)
C

In (4) A is in meters, L in micro-
henries, C in micro-microfarads, these
being practical quantities used in radio
designing. L and C may thus be chosen
for any desired wavelength. In prac-
tice, the wavelength is known, some
value of either L or C is chosen, and
the other quantity is then calculated.

Suppose, for example, that we are
designing a frequency trap, in the form
of a simple resonant circuit, as shown
in figure 1, placed in the antenna lead.
It is desired to trap out amateur sig-
nals only, so that the upper limit need
not be over 300 meters. A 23-plate
variable condenser is available. Of
course 23 plates as a rating of capacity

RADIO COMPUTATIONS

does not mean much, but the usual ca-
pacity of such a condenser is 500
mmfd. Substituting 300 meters and
500 mmfd. in their proper places in
equation (4), we find that the neces-
sary inductance is a little over 50
microhenries. A spiderweb coil with
an inside diameter of 134 inches,
wound with 25 turns of No. 22 S.C.C.
wire, will serve the purpose.

The calculation of inductance is not
within the scope of this article, which
is intended only as an introduction to
the subject of radio computations. It
may be mentioned, however, that the

37

and multi-layer coils, the reader is re-
ierred to Circular No. 74 of the Bureau
of Standards, “Radio Instruments and
Measurements,” now out of print as a
government publication, but obtainable
in book iorm from the Wireless Press.
While these equations are more com-
plicated than (5) above, they are all
sumple algebraic expressions and no
special skill is required to use them, al-
though familiarity with the slide rule
certainly reduces the labor involved.
One important rule should be noted
in regard to the characteristics of in-
ductances. \With any given shape or
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is first steep and then flattens out.
increasing with the number of turns.
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gapacity being fixed. The curye

In (b) the concavity of the curve is opposite. the steepness
These two forms neutralize each other so that, as shown
in (¢) wavelength increases linearly with the turns if C is constant.

Figure 4—Comparison

of transoceanic and broadcasting stations’ power and frequency

best formula for cases where ordinary
accuracy is sufficient, is that of Loreng,
given on page 41 of “Formulae and
Tables for the Calculation of Mutual
and Self-Inductance,” by Edward B.
Rosa and Louis Cohen, Reprint No. 93
of the Bureau of Standards. This
formula applies to single layer cvlin-
drical coils of any practical length, and
is given in the simple form
L=an*Q (3)

where a is the radius of the solenoid in
centimeters, n the total number of
turns in the coil, and Q isa factor de-
pending on the ratio of the diameter of
the winding to its length; the value of
Q for various values of this ratio is
given in an accompanying table.

For formulas dealing with special
forms of inductance, such as spirals

www americanradiohistorv. com

form of coil the inductance varies, in
general, with the square of the number
of turns. Doubling the number of
turns, that is, gives four times the in-
ductance ; tripling the number of turns
multiplies the inductance by nine; and
so on. Now. equation (4) involving
wavelength, inductance. and capacity,
may be re-written in the form

LC
AT =- (6)

0.281

or o

v9§L.C
A= (7)

0.53

or, roughly, o

r=2yLC 6]

(Continned on page 76)
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HE Arabian Nights! How we
have thrilled at these strange
Oriental tales that, more than

any other stories in the world, have
satistied youth's boundless capacity for
imagination and belief! And of the
whole collection of fanciiul romances
which has Leen aptly called a great
three-decker to carry tired people—
tired big people no less than tired little
people—to Islands of the Blest, what
is more often retold and more cleamy
remembered than the story of Aladdin
and his wonderful magic lamp?

With but the mention of the tale it
all comes back to us—how the wicked
hut potent magician came out of Africa
to China and used a poor, shiftless,
good-for-nothing orphan tailor’s son,
\addin, as a means to get into his
possession a wonderful magic lamp
which was 1o be found in a remarkable
cave without an entrance deep under the
ground; how the magician caused the
earth to break away and disclose the
cavern into which le dispatched Alad-
din aiter the lamp; and how Aladdin
suffered the magician’s anger at nearly
the price of his life.

But Aladdin came through the or
deal as do most of the heroes of the
stories we love, and remained the
lucky possessor of the magic lamp.

That magic lamp and its gigantic
genie who appeared whenever Aladdin
rubbed its surface—what indescrib-
able wonders it worked! You remem-
ber. of course, how it provided Aladdin
with rich feasts, and brought him a
glorious, lovely princess. and how it
provided troops of slaves with costly
gifts, and. finally, how it transported
a whole palace from China to the mid-
dle of far-away Africa and brought it

. Aladdin's Magic Lamp

There Is No Magic in Any Lamp as in the Radio Bulb
By Jerome W. Howe

back again.  Wonderful magic lamp!

Bur no more space can be spared
here for such pleasant reminiscence,
tor the purpose here is to tell about
another magic lamp, discovered cen-
turies and centuries after this old brass
vil-burner of Aladdin’s, and not in
ancient China, but in twentieth-century
Lngland and America. And this mod-
ern magic lamp, 100, can provide feasts
and undreamed-of pleasures, and trans-
ports on an instant the wonders of
far-away phices to our very hearths.

Yet there is a great thing about this
modern magic lamp that cannot be
satd of its ancient prototype. 7Tlere
was only one Aladdin recorded by the
“Arabian Nights." Today we may all
of us be Aladdins and possess a magic
lamp, not the least bit less potent and
mysterious and wonderful than the old
hand-rubbed arricle of mythological
ages ago.

Aladdin’s Jamp was not found in a
day. The Adjrican Magician spent
forty years in experimenting with en-
chantments, so the story runs, and
after a successful operation of geo-
mancy, whatever that may be, he
learned of the existence and location of
the marvelous lamp. Then ensued the
long difficult travel from Afuica to
Aladdin’s home, and finally the thril-
ling adventure of the subterranean
cavern.

The modern magic lamp was, like-
wise, the product of long years of
patient investigation which led 1o the
development of a two-element tube
from which the air was evacuated. An
English scientist, Dr. H. A. Fleming,
was the first to apply this “valve,” as
it was termed, to the reception of radio
waves. This was in 1904. This tube
acted like a valve because it permitted
the currents of electricity to flow only
in one direction, It thus rectified them
into a pulsating direct current, which
was then effective in actuating the dia-
phragms of the telephone receiver.

Soon after Fleming’s application of
this “valve,” as the English still call
it. 10 radio, Lee Delorest, in the
United States, developing Fleming's
discovery. added a very important fea-
ture, the grid, which gave us a three-
electrode “audion” in which the grid
served to control the current passing
between the plate and the filament.
This was an important step in the de-
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velopment ol the new “‘magic lamp,”
but stll the “genie” was not the sort
of chap who, like Aladdin’s, could be
always depended upon.

This early tube was rather erratic,
and sometimes it worked and some-
times it didn’t. But it afforded suffi-
cient prool of the possibilities of the
vacuum tube 10 cause the great elec-
trical companies of America to take up
its exhaustive and extensive study
And so was perfected in course of tine
the wonderful vacoum tube as we
know it today.

It was found that the vacuwm tube
was etfective not only as a detector in
the reception of radio waves, but also
as an oscillator to produce radio waves
in the transmitting apparatus; so it has
come about that the vacuum tube is the
primary element upon which radio de-
pends, and when we consider all the
wonderful results today that came
from radio communication and radio
broadcasting, it is apparent that the
little vacuum tube is a veritable Alad-
din’s magic lamp.

The ancient Aladdin had only to
rub his lamp; the present-day Aladdin
must have a little knowledge about his
lamp m order 10 get the best service
from its “genie,” and so I am present-
ing here a brief description of the dif-
ferent kinds of vacwum rtubes, their
various characteristics and some notes
regarding the proper use of them.

The chart on the opposite page con-
tains data on the proper plate, grid and
filament voliages for the “UV” and

Dr. Lee DeForest
tube that won it

with the medal and the
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“C” and “WD” tubes commonly used
in receiving sets.

As there is very little current flow-
ing in the grid circuit, the “C” battery
will last about as long as it would
normally last when not in use.

In using vacuum tubes, one should
always closely adhere to the manufac-
turer’s specifications as to the proper
voltages best suited for that particular
tube. One should be very careful not
to apply excessive voltage to the fila-
ment terminals, as this is quite disas-
trous, as the filament will either burn
out or be so injured that the operating
life of the tube will be shortened con-
siderably.

In general, the selection of vacuum
tubes depends upon the type of bat-
tery available for filament heating. 1f
only dry cells are to be used, our choice
is necessarily limited to vacuum tubes
of the dry-cell type: that is, those of
such construction that the filament
consumes but little current; permitting
use of dry cells for a comparatively
long period,

Of the dry cell tubes, the UV-199
(C-199), the WD-11 and 12, there is
little difference as far as actual results
are concerned. However, the UV-199
is especially suited for amplification in
untuned transformer, cholke-coil or re-

¥

VACUUM TUBES

Professor J. A. Fleming holds lectures for
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and wireless telephony

sistance coupled radio frequency ampli-
fiers, as it has a low capacity between
the plate, grid and filament electrodes;
furthermore, the fact that the filament
current is so small (.06 of an ampere)

makes this tube preferable to the WD
tubes.
There is no necessity of critical
regulation of the plate or filament
(Continued on page 70)

. Max. . Amplifica- | Mutual OPERATION
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Design of Loop Antenna

Part |

How One Can Easily Obtain the Correct Dimensions to Use
Without Mathematical Computations

By Ralph Batcher, E.E.

Author “Prepared Radio Measurements” Wireless Press

I'TH the increasing use of radio
Wfrequency amplification and the

desire on the part of many ama-
teurs to avoid cumbersome outdoor
aerials, loops of all sizes and shapes
have gained an increasing popularity.
However, there is a distinct lack of
practical information on the design of
this type of antenna. To fill this need
a series of three articles will be pub-
lished in TuE \VIRELESs Ace and a

1

|

Frgure 2

Figure £

Box and plane type of loop antenna

study of them will enable any amateur
to design and construct his own loop
for broadcast and amateur reception,
The series of articles will trear the sub-
ject in an easy-to-undersrand, non-
mathematical way, including the deter-
mination of the value of inductance
necessary and how to make the loop to
obtain this value; mechanical consid-
erations and finally. signal strength
with loops and a discussion of then
directional properties.

Beifore the mechanical design can be
taken up. the electrical design must be
first considered. The connnon method
of tuning a loop antenna is to shunt a
variable condenser across its terminals
This condenser should be the best ob-
tainable and should be selected as one
having the greatest maximum-mini
mum capacity ratio possible. A con-
denser with this ratio equal to 10 will
In most cases give a wavelength ranve
not much over 2-—that is, the minimum
wavelength receivable will be around
half rthe maximum. To thoroughly
cover the broadcasting wavelengths a
higher wavelength ratio is generally de
sirable, so a variable condenser with a
capacity radio of around 30 should Le
selecred.

In selecting a condenser it is also
preferable 1o use one with a small max-
imum capacity. In this way more turns
may be used on the loop and a greater
signal strength obtained. It is to be
remembered, however, that in most
cases the smaller the condenser the
smaller the capacity ratio. In most
cases for the broadcasting range an
0005 mfd. condenser may he used.

\fter selecting a condenser and de-
rernuning  the maximum  wavelength
desired the following table may be used
to determine the inductance valie
which must be supplied by the loop:

There are two general types of loop
antenna in common use: (A) the box
type (figure 1) where all turns have
the same dimeusions, and (B) the plane
type (figure 2) with all turns in the
same plane and with the center turns
smaller than the outer turns. Of the
two types using the length of the outer
turn as a basis of comparison, the for-
mer is a little more efficient in most
cases although the difference is not
great. This is due to the fact that it
has a little less distributed capacity and
has a larger inductance and a larger
area per turn, while the former type

MAX. INDUCTANCE DETERMINATION

N Max. A 300 400 500
Cap. 0004 63.2 113 175
0005 50.5 9% 140
001 25. 45 70
0015 17 30 47

r if desired the formula
A?
|
3600 C
or any other of the standard and com-
mon methods can he used.

This novel indoor loop antenna consists O\SVWi;le scwn to an ordinary window shade.

by
40
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600 1000 2000 3000 Meters

250 700 2800 6350

200 560 2250 5000 | Micro-

100 280 1120 2530 henries
67 187 750 1700 |

has a somewhat neater appearance and
is generally easier to construct.

The following charts will enable the
proper size and turns to be selected for
the desired inductance. The specifica-
tions in these charts are especially pre-

Designed

Bullock
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Graphs giving constructional data for design of inductance coils

pared for loops shown as type A. (But
it will be shown later that the same
data applies to type B if the value “a”
is taken equal to the length of the aver-
age turn divided by 4.)

The data applies only to square loops
with the wires spaced 14, 1% or 34 inch
apart. It makes no difference how the
loop is mounted (whether the sides are
vertical or oblique), either in the mat-
ter of the resulting inductance or in the
matter of the received energy. If the
loop is used near metallic or plaster
walls or metal pipes, both the induc-
tance and received energy values are
affected.

Three sets of curves are shown from
which the inductance of any number
of turns and size of loop may be read,
for the ordinary range of values used
in receiving loops. These curves are
based on actual measurements on a
series of loops, the data being hitherto
unpublished. The wire used was the
equivalent of No. 14 B. and S. gauge.
The values have heen checked and the
accuracy should be within 10%, de-
pending on the care taken in interpola-
tion.

Two theoretical formulas have been
published from which the inductance
of a loop mnay be computed, but each
is more or less involved for rapid com-
putations. The first may be found in
Jarb. Drahtlose T. & T., page 276, in
Vol. 1919, by A. Esau. Practical tables
are included there for the determina-
tion of the constants. The second is
shown as Formula 165 in Bulletin No.
74 of the Bureau of Standards. These
publications should be referred to in
case the theoretical inductance is de-
sired.

In any loop constructed for the or-
dinary broadcasting wavelengths it is
advisable to space the wires at least 74
inch or more if practical. The spacing
in practical cases depends upon the
number of turns, since a large number
of turns with large spacing gives a

Joop which miay be cumbersome to han-
dle. The spacing should therefore be
as large as convenient consistent with
practical loop dimensions.

From an inspection of the curves in
figures 4, 5 and 6 it will be seen that
the desired inductance can be obtamed
from a number of different combina-
tions of turns, spacing and loop dimen-
sions. All factors considered, except
appearance and room space, it is de-
sirable to build a large loop with few
turns rather than a smaller loop with a
greater number of turns. The reasons
will be taken up in a following chapter.

From the above outline it will be
seen that all the factors in loop con-
struction can be selected to suit the
builder’s convenience, except one, but
that one must be carefully computed.
These factors are:

1. Maximum wavelength desired.
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Graph for constructing inductance coil having
one-quarter-inch wire spacing

2. Maximum capacity of variable
condenser,

3. Spacing of wires.

4. Length of side of square of the
loop.
5. Number of turns.

If the values for four of these fac-
tors are picked out, the fifth can be
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readily solved by use of the table and
the charts.

The next instalment will deal with
mechanical features of loop construc-
tion, and the final instalment will take
up the theoretical considerations. direc-
tional properties, etc.

The second article of this series by Ralph
Batcher will appear in an early issue of THE
\VIRELESS AGE.

Broadcasting in the Britisht

Isles
(Continued from page 26)

the purchase of tickers there is the
element of a gamble, wireless gives to
the individual an opportumty for
sampling the play and backing his own
judgment.

Certain theatrical managers search-
ing around for further arguments
against the broadcasting of plays have
suggested that great damage might be
done by the broadcasting of a play
which, although most successful on the
stage, has not the essentials for a radio
triumph. This is a dubious reflection
on those responsible for. the broadcast
programs. No play would be sched-
uled for broadcasting that had not
been thoroughly tested out with a mi-
crophone on the stage and headphones
at some remote point.

Happily every management has not
taken up this hostile attitude and we
are still able to broadcast from actual
plavhouses grand opera, Shakespeare
and non-musical modern plays. We
are making arrangements to perform
actually in our own studios plays of
the character now denied to us else-
where, and feel confident that in having
a free hand for the development of
that special technique of translating
action in terms of sound we shall prob-
ably produce more entertaining resuits
than would he possible if we relied
solelv on the theatrical managers’ as-

sistance.
(Continued on page 67)
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Voice Doesn't Work Well on Soft
Carpet

CANDAL?®?
enough!”

Thus was Mr. Felix’s reply 1o our
request for sone “peeps” behind the
scenes at the studio. He happens to
be the publicity manager and “trouble
shooter” of WEAF,

“Listen.” he continued, “why don’t
you write a story about the trials and
tribulations of a broadeast studio per-
sonnel

“l'or instance. we have artists sched-
uled for the air who send their photos,
demanding that we get them in print,
which we certainly try to do, but fail
mg. thev threaten to cancel their dates.
\nd, mund you, after we have released
our programs to the papers

“On one occasion. a brilliant artist,
due to go on the air, stepped into the
studio.  When she discovered that she
stood on a heavily carpeted tloor, there
was an 1mmediate protest. ‘I cannot
sing if | stand on a soft carpet. It is
absolutely impossible. My voice is not
the same.”  (Of course the carpet was
necessary 10 the successiul broadeast
g of the program but we've had pre-
vious experiences.) ‘Certainly madam.
vou win. It is only the less experienced
arusts than yoursel{ who do not realize
that they cannot sing as well from a
softly carpeted Hoor. Just one mo-
ment. this shall be remedied.’

“Recently, a new announcer handled
his first program. His mother had lis-
tened-in but had failed to recognize the
voice of her son—so carefully had he
applied the art of correct tone and
enunciation for the microphone in ac-
quiring a ‘radio voice.’

“On the other hand, not many days
previous, another new announcer had
been heard by a friend whom he had
neither seen nor been in communica
tion with for several vears, but who,
nevertheless. had not questioned for a
moment the identity of the announcing
voice, and telephoned a message of
congratulation.

“One other little incident was a tele-
gram from the station in Kansas City

Scandal

that was broadcasting President Cool-
idge’s message to Congress by a direct
wire from the Capitol. They claimed
that they could hear President Cool-
idge turning the pages of his manu-
script.  An immediate check was made
through the observing operator who
sat in the gallery of the [louse. And
strangely enough, the Kansas City sta-

Margaret Madigan, well known young soprano
who has broadcast from W]JZ several times

tion had actually heard the rustle of the
manuscript over 3,600 miles of tele-
phone line used in the event.”

Chicago Enters Northern Solitude
N the stroke of twelve every Wetl-
nesday night a program is broad-
cast from W]JAZ for a little band of
men who sit huddled together in the
forepart of the schooner RBowdoin
‘frozen in.” 11 degrees from the North
Pole. Dr. Donald B. MacMillan and
his exploration party are thus able to
make a weekly visit hack to the States
-other thau that, silence confronts
them.

\t a dinner given Dr. MacMillan,
March 21st, 1923. he told of the true
hardship of the Arctic—not the cold,
not the lack of food. but the awful
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silence, so terrible indeed that men go
mad hecause of it.  He recalled one
expedition in particular when this
tragic fate befell a number of the party
and the only way the remainder of the
crew could get back to safety was to
shoot them.

One of the guests at the dinner sug-
gested that radio equipinent should be
taken on the next expedition. Two
months later Dr. MacMillan arranged
to take with him a dependable outfit.

So there they are—Dr. MacMillan
and his crew of seven within a few
miles of the North Pole, the deck of
the boat covered with snow, to shut
out the cold and keep within the little
heat it is possible to generate.
Stretched Letween the high masts of
the Bowdoin is the antenna wire.

In Chicago, promprly at midnight.
the announcer of WJAZ changes the
call letters 10 9XN ‘and c