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CUNNINGHAM
Ytrecror -HMPLIFIER
MODEL 12
PATENITED,

C-12—Similar
to C-1! with
standard base

COIN

S

C-300—6 Volts Gas
Content Detector

$5.00

DI
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= are using—one of more of these five Cunning-

Y ham recciving tubes will be ideal for obtaining
maximum distance reception with perfect reproduction

of both voice and music.

Three of the five tubes are designed to use dry batteries
for filament lighting. C-200, the latest development in
Radio Tubes, is comJ)act in design and highly efficient
in operation as a radio

3 frequency amplifier. a detector
and as an audio-frequency amplifier. When used for
the latter purpose, the output of two stages is sufficient

for the operation of a small loud speaker.

The most remarkable feature of this tube is the new
patented filament used which draws only .06 amperes
at 3 volts.

C-tris a dry battery tube with a special base for use
insets having special =ockets. It is a good detector and
audio-frequency amplificr. The flament is lighted
from a single dry battery and draws .25 amperes.

WHATE\'ER type of receiving set or circuit you

C-301A—6 Voits I

INGHAM
.AMleFlEﬂ
L Cc299
NTED

C-11—1.1 Volt

.25 amp. Dry C-299—3Volts

Batt--,ryf)et.and 06 amp. Dry

Amr. Special Battery Det.
Base and Amp.
§5.00 $5.00

Ctc

|
"ot

O

@ linc}//

TUBES

\\ FOR EVERY TYPE OF RECEIVING SET

C-12 is identical to C-11 in operating characteristics,
but is niounted on a standard base to permit the use
of a dry battery tube in sets equipped with standard
sockets “vithout the aid of special adaptors.
Whenever storage battery supply is available for fila-
ment lighting, the C- 300 will be the best tube to use as
a detec or Decause 1t is the most sensitive for the
reception of distant and weak signals.
Under the same condition, C-30tA will be the best
tube for amplification at either radio or audio fre-
quency. because it gives greater gain per stage than
any otler tube on the amateur market. The new
patented filament used, similar to that in C-200 draws
only .2: amperes at 6 volts. reducing the necessity of
frequent storage battery charging.

3 Cunningham tubes are cov-
Patent Notlces ered by patents dated 2-18-08
and othets i<sued and pending. ~ Licensed for amateur,
experimental and entertainment use in radio communi-
cation. Any other use will be an iniringement.

amp. Amplifier

$5.00 The care and operation of cach model of Receiving Tube

1s fully cxblained in onur new Jo-page ' Radio Tube Date
Book,”" Copies may he oblained by sending ten cents lo
onr San Francisco affice.

154 West Lake Street
Chicago, Illinocis

LALCT

30 Church Street

Home Office: 182 Second St.
New York City, N. Y.

San Francisco, Calif.
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clearer Tone/’

& K Phones are designed
for just one purpose —
the natural reproduction

of musical tones. They are sold
under a guarantee to reproduce
both high and low tones more
clearly, with greater naturalness and mel-
lowness. They will not increase the
loudness of weak signals—because a// the
tones, high and low, have to be kept in
Watural proportion, to secure such mellow-
ness as N & K gives. Volume is the job
of your receiving set.

Fans and mere beginners alike are en-
thusiastic over N & K’s wonderful clear-
nméss. Out of several hundred amateur
stations that tested N & K Phones last
year, fully 90 per cent pronounced them
the best they had ever used.

&y~ .
“Entirely free from mechanical

- 3
sounds’’ says station 1PX . . . . *‘Exclude
noise of visitors moving around operating

. 0o
room”’ says station G.R.R. ... “"Tone

soft and clear as a bell’” says 1FIl; and
so on. We will gladly send you our new
folder reproducing other comments from
fans and telling the real reasons whiy N & K
Phones reproduce more clearly than other
phones. Write now.

TH. GOLDSCHMIDT CORP.
Dept. W5, 15 William St., New York, N. Y.

T Qe L7 Head Set, Model
]\ 8@’) D_ 4000 ohms 1s
aremarkableexampleof skill-

Jul aworkmanship. Made of
nickeled brass with hard rub-
ber ear cups, accurately ma
chinethreaded to insureproper
seating of diaphragm. A
special decvice insures uniform
spacing betaveen diaphragm
and magnet poles. Magnets of
finest German steel, avound by
entirely new method. Sanitary
headband, covered with gen-
uine leather. Six foot cord.
Price, $8.50.

DEALERS:

N & K Phones are being backed by a wide advertising cam
paign that is alrcady bringing a big increase in sales. Get
in on these profits! N &K comes packed in cartons of ten
with advertising display cards for window and counter and
leaflets. 1f your jobber cannot supply you, write us today.

When writing to advertisers please mention THE WIRELESS AGE
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William Jennings Bryan on Radio - - -

Pictorial Scction - . . . . _|

The Super-Heterodyne Receiver, By R. H. Langley -

The Theater in Radio, By William A. Hurd - -
Wire Lines and Radio, By Richcrd H. Ranger
Radio in the Schools, By Truman B. Mills -
“The Heart of Radio,” By W. C. White -
Radiosyncrasy—First Prize (Title Contest) -

An Improved Superdyne, By R. H. Langley
Amplifiers, By Louis Frank - -

Sun Spots and Radio - - -

A Radio Home, By S. R. Winters -

Peeps into Broadcast Stations - -

Best Bets in Humor - -
Konigswusterhausen,By Dr. Albert /\ uburger

World Wide Wireless -

The First Survey of the Ether, By Edgar H Felzx -
A Portable Set, By Laurence M. Cockaday - -

Rails: A Radio Language Society - -

Afloat and Ashore with the Operator, By W. S Fuzpamck
Killing Receiver Noises. By R. A. Bradley - - -

The Twin Control Receiver, By H. Mace - -

COﬂf ents

When Your Motor Generator Fails at Sca, By Otto L Cums -

Non-Radiating One-Tube Reflex, By W. P. Lukens -
Your Future as a Radio Engincer, By M. B. Sleeper -
A Highly Efficient Short-Wave Receiver, By R. B. Bourne
Broadcasting Station Directory - - -

Radio Engineering, By John R. Meagher - S

Selected Radio Hook-Ups = - : .

New Appliances and Devices . . .

Industrial Inklings - - =
Information Desk - - -

Your cAuthors

QUIS FRANK (Amplifiers, of which
c)the first installment is published in
this number) is a resident of New York
City. When he graduated from High
School he secured ascholarship in Cornell
University where languages were his
special hobby. His education, like that
of many young men, \xasnnterrupted by
the war: but, unlike many n return-
ing from France, he rctumecroo Cornell
and graduated. Mr. Frank is something
of a traveler and has only recently re-
turned to this country from Spain. At
the present moment he is pursuing some
studies at Columbia University. His
knowledge of radio is of high order as
readers of his article will discover. I
R} CHARD H. RANGER (Wire Lines

and Radio) is a graduate of Mass-
achusetts Institute of Technology. He
held the commission of captain in the
S:gnal Corps of the Army and served in
the A.E. F. Heis at present a designing
engmcer in the employ of the Radio Cor-
poration of America and he has given
several demonstrations and lectures on
subjects connected with the progress of
radio under the auspices of that cor-
poration. Among hIS writings on radig
is a book entitled “Radio Pathfinder.”
Captain Ranger is_a member of the
Institute of Radio Engineers. Readers
will be interested to know that he made
the matrimonial ‘*hook-up™ last No-
vember and now lives in Brooklyn.

u/ C. WHITE (“The Heart of

* Radio”’) started experimenting
with radio at an early age. While still
a high-school freshman in 1905, he built
and demonstrated a radio transmlttcr
and receiver for the class in physics.
He is a graduate of Columbia Univer-
sity and since graduation has been an
engineer with the General Electric Com-
pany. He carried on the early devel-
opment of vacuum tubes in the research
laboratories of Dr. Irving Langmunr
Many of the actual designs of circuits
are due to Mr. White or were made
under hisdirection. He is nnw in charge
of radio vacuum tube development for
G.E. Co.

PUBLISHED MONTHLY AT WIRELESS PRESS, INC., 326 BROADWAY, NEW YORK

LOS ANGELES, CALIF., 456 So. Spring St. CHICAGO, ILL.. Marquette Bldg. GREAT BRITAIN AUSTRALIA

Coast Publlshers Co. Wheeler & Northrup 12-13 Henrletta St., London 97 Clarence St., Sydney, N. 8. W.
Yearly subscription in U. A., $2.50—Qutside U. S. A., $3.00: Single Coples, 25 cents. Entered as second class matter Oct. 9, 1913. Post Office, New York, N. Y.,
under the Act of March 3, 1819 “Copyright, 1924, Wireless Press, Inc. When subscription expires you will find & renewal blank enclosed. Return with remittance pmmptly

James G. Harbord, Pres. L. MacConnach, Sccy.
Major Jerome W. Howe, Editor

George S. DeSousa, Treas. H. L. Welke:, Adv. Mgr. Reber, Bus. Mgr,

H.
C. s. Andersun. Assoclate Editor

Because certaln statements and expressions of opinion from correspondents and others appearing in these columuns from time to time may be found to be the subject
of controversy in scientific circles and In the courts, cither now or in the future and to sometimes Involve questions of priority of invention and the comparative
merits of apparatus employed in wireless slgnaling, the owners and publishers of this magazine positively and empoatically disclalm any prlvny or rcsponslbmty
for any-statements of opinion or partisan expresslons if such should at any time appear herein. rinted In U.

THE WIRELESS AGE [s a member of the Audit Bureau of Circuiations.
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For Those Who Demand the Best

’;'"’”}}”oﬂﬁ

oFfic®

’.
s.P? Supreme

In Tone and Volume

A radio reproducer specially designed—and
proved by the experience of hundreds of
users—to bring out the best that any re-
ceiving set can afford, the THOMPSON
MAGNAPHONE is free from the short-
comings that limit the possibilities of loud-
speakers of the ordinary or “telephone re-
ceiver type.” It enables you to enjoy radio

Price $3500 at its best—it multiplies the “pleasure pos-

At Dealers Everywhere sibilities” of any radio receiver.

ROD
RADIO

Licensed under Hazeltine patent
No. 1,450,080 and pending sp-
plication . No. 433,729.
Other patents pending.

ped”

The Thompson

Price, - - $150.00
Without Tubes or Batteries

The range, the selectivity, the clearness of reproduction, the simplicity of operation,
for which the neutrodyne stands in the world of radio, are exemplified in highest de-
gree in this THOMPSON NEUTRODYNE—the product of 14 years of high-
quality radio manufacturing experience. Carefully balanced, thoroughly tested, cor-
rect in design, refined in every construction detail, the THOMPSON NEUTRO-
DYNE reveals radio at its best—whether in the hands of the experienced radio en-
thusiast or in those of the newest beginner. Your dealer can give you a demonstra-
tion—ask him.

R. E. THOMPSON MANUFACTURING CO.

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

- - - " w -
¥ = = g g ==

When writing to advertisers please mention TIIE WIRELESS AGE
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MODEL I11

Carry it Like a Traveling Bag

AMARVEI. of compactness—no larger
than a traveling bag. Thesturdycab-
inet is covered with a grain-seal finished
Fabrikoid that makes it an atrractive
piece of home furniture as well as a
practical outdoor set,

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

THE WIRELESS AGE

For City Homes
and Summer Cottages

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

Model m1 is essentially the same as the latest Kennedy Receivers
but is housed in a three-compartment case specially designed for
portability. It has the same purity of tone—the same naturalness
and vividness of reproduction—the same ease of tuning. By turn-
ing one single dial, the best broadcasting entertainment is liter-
ally at your finger-tips.

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

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

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

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

THE COLIN B. KENNEDY COMPANY

SAINT LOUIS

KENNEDY

O = a4 A A s T
SUSE AU el A S L

o —
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Courtesy of
Radio Digest

For the Super-heterodyne

Bradlexstat

PERFECT FIMMENT CONTROL

For all tubes. Provides a step-
less, noiseless:range of control
that simplifies tuning and oscil-
lator control. Holds the record
for long range tuning.

B

THE PERFECT GRID LEAK

Provides a stepless range of
grid leak control from ¥ to
10 megohms. Furnished with
or without grid condenser rated
at 0.00025 m-.

B

THE PERFECT RESISTOR
Made in three ranges: —10,000
to 100,000 ohms; 25,000 to
250,000 ohms; 50.000 to
500,000 ohms. ldeal for use as
fixed or adjustable resistors.

B

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

Bradleyswilch

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

HIS remarkable radio receiver, when properly constructed,

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

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

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

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

Mail this Coupon for Radio Bulletins

If you will drop this coupon in the mail, with your

name and address, we will send you a complete set

of folders describing Allen-Bradley radio products 7
in detail. Be sure to get this information before you 7
lay out your super-heterodyne receiver. /7

7
/ Allen-
Bradley Co.

/ 283 Greenfield Av,
Milwaukee, Wisc.

/ Please send me, by return
mail, a complete set of your

Electrxc Controllmg Apparatus

283 .
. Milwaukee, /7
Gre;:geld éB— Wis. / radio folders on Allen-Bradley
) & / radio products. RUSH.
Manufacturers of graphite disc / Name ......... Cienesaeeeraes

rheostats for over 20 years /

=

an)

When writing to -advertisers please mention THE WIRELESS AGE
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Brooklyn Hears Great Britain
on the DICTOGRAND!

ANOTHER record!

San Francisco heard
Japan and Newark on the

First,

Dictogrand.

Now, Brooklyn hears Great
Britain on the Dictogrand.

Amazing?

Not to owners of
this incomparable instrument.
For Dictogrand users in every
state are familiar with the

The Master
Instrument That
Made the Record

1. Operates without
extra batteries.
2, Adjustable dial
controls volume.
3. Handscmely com-
pact in construction,
4, Finished in_a rich
ebony; set off by a
glistening silvered rim
on_the bell.

Fully guaranteed.

ONLY

$24.50

Ready to Operate

May, 1924

The “Aristocrat”
Dictograph
Headset

3,000 ohms

10 ounces (none
lighter)

Head-fit headband

Cup-curved ear
pieces

Finished in black
and orange

Guaranteed fully

SO A S e

thrill of listening to far dis-
tant stations—night after night
—right on the loudspeaker.

And they have found that
this marvelous mechanism, so - ts

a 0 5 enjoyec the artist’s
magically sensitive to faint write i1 and tell them?
impulses from the other side By all means!
of the world, is startlingly printed  mailing cards.
life-like on local stations!

drop in the mail box.

Ask your radio shop to demon- e
strate the Dictogrand!

You can use
liberally because they are
YOUR RADIO DEALER'S.

The Dictograph

“Phono-Unit”

Makes a loud speaker

of

ol A b N

your phonograph !

Uses no extra batteries
Has adapters to fit any
make of phonograph
Attached and detached

in a moment
Calibrated dial on back

controls volume
Finished in nickel
Fully guaranteed

$10.00

Dictogrand TLoud
only *“Applause Car:

your dealer’s,
write us, and we’ll ship you a
ply of “Applause Cards”*

name. Dept. F-

FREE

“Applause Cards

“—Station W-J-Z signing off.
rogram,

all means! guickly and easily with

*  They’re handsomely
All ready for you
to fill in with your comments, sign, and

Keep a pack of them near your receiving
“Applause Cards”*

‘“Applause Cards”* were originated by
this Company, makers of the popular
Speaker and the
Aristocrat Dictogragh Headset. The
s”* are Dictograph
Copyrighted “Applause Cards.”*
A big FREE package of them awaits you at
Or if he has not yet stocked,

direct, provided gou give us your dealer’s

DICTOGRAPH
PRODUCTS CORPORATION
220 West 42nd Street, New York City

bR A

If you have
won’t you

FREE AT

enerous sup-
ree, prepaid

*Cepyrighted

When writing to advertisers please meation THE WIRELESS AGE
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The heavy aluminum plates cannot touch.
Large bearings assure long life and smooth
operation. Three plate vernier for ex-
tremely fine tuning. Solid Bakelite end
pieces. Arranged for screw or soldered
connections. Size of plates correct for max-
imum volume. Easy to mount. A master
condenser that will last forever.

USE~—is the test

| CBrmg mn
L5 the Stations You Want

THE decremeter type plates of the Kellogg variable condensers furnish tle widest
tuning range possible, as the increase or decrease in capacity is constant; dials cali-
brated in wave lengths can be used. This gives the fine tuning necessary where the
greatest selectivity is desired.

In constructing a selective set the variable condensers play an important part in the
degree of its selectivity. That is why we recommend using Kellogg.

Select Kellogg radio equipment and know you have the best. If your dealer does not
handle Kellogg, communicate direct with us.

KELLOGG SWITCHBOARD & SUPPLY CO.

1066 West cAdams Street, Chicago
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Founded 1892 Specialists
HENRY M. SHAW in
President Moulded
F%‘:eleful.—l&- Gseﬁle‘:\lngr. BAKE‘!-ITE
an
“Shawlac”

The Guarantee of Quality

A Message to Manufacturers of Radio Equipment

Growing competition and rising manufacturing costs emphasize the
advantage of dependable standards:—

Quality—Quantity—Service

The increasing demand for these advantages has induced many manufacturers
of Radio equipment to

STANDARDIZE WITH <E5p>

Guaranteed Quality

MOULDED BAKELITE and SHAWLAC

Insulation

A continuous

24 -HOUR PRODUCTION

guarantees quantity with a minimum mold investment

-

A staff of experienced research, production and sales engineers guarantees
service.

We do not compete with you by selling wholesale or retail. We manufacture
from your molds exclusively for you.

Place your orders for molds and parts now and eliminate delayed production
necessary for Fall and Holiday demands.

SHAW INSULATOR COMPANY

Main Office: 150 Coit Street

Irvington-Newark, New Jersey
Cleveland Office New York City
- Stuyvesant Bldg. Sales Representatives 154 Nassau Street
Benj. Phillips Havekost & Simonds

=

When writing to advertisers please mention THE WIRELESS AGE
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Type 231-A Audio Transformer

The first closed core transformers on the
market available for use in broadcast receivers
were built by the GENERAL RADIO COM-
PANY, nearly a decade ago.

Today the type 231-A is the standard of ex-
cellence in transformer construction.

Thousands of these transformers are in use by
fans throughout the entire radio world. They
have proven a source of delight to “listeners-in”’
everywhere because of their volume and quality
of amplification.

Many of the leading manufactured broadcast
receivers are using GENERAL RADIO CO.
transformers as standard equipment-—Dhécause of
their unfailing satisfaction.

Whether you are building a set or buying one,
the question of “Quality Amplification” will be
settled once and for all if you insist upon the
GENLERAL RADIO CO. transformers.

Winding Ratio 3.7 to 1.

10 to 1.
PRICE $5.00

Impedance Ratio

“Products of Proven Merit’’

Type 247-H Variable Condenser

The 247-11 geared variable condenser is the
product of extensive laboratory research by skilled
radio engineers.

In its design are incorporated features which
promote the utmost electrical and mechanical
efficiency.

Its method of vernier adjustment is particu-
larly commendable.

By using the counter-balanced gear, operated
by a pinion, capacity may be accurately controlled
to a minute degree—thus making possible ex-
treme selectivity.

Its bearings are smooth running and its dielec-
tric losses are low.

Due to its critical capacity control and general
over-all efficiency, the 247-H condenser is readily
adaptable to use in a wavemeter and filter as well
as in the receiver circuit.

Capacity of the 247-11 condenser—.0005 micro-

farad.
PRICE $5.00

Write TODAY for our Instructive Folders “Quality Amplification” and “Quality Condensers”—
also our latest Radio Bulletin 917-1V.

GENERAL

RADIO Co

MANUFACTURERS OF

RADIO AND ELECTRICAL LABORATORY APPARATUS
MASSACHUSETTS AVENUE and WINDSOR STREET

CAMBRIDGE

MASSACHUSETTS

When writing to advertisers please mention THE WIRELESS AGE
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THE PERFECT REPRODUCER

SUPER
TRANSFORMER

314-1 matio

$4.00 Audio Frequency

6-1 RraTIO
$4.50

Did you ever think what a vital part of your
phonograph is the little reproducer which rides
on the record? The most elaborate phono-
graph made, with a poor reproducer, would be
worthless as a musical instrument.

The reproducer of your radio set is your amplifying transformer. The
musical qualities of your set depend largely upon the ability of your trans-
former to exactly duplicate the incoming signals.

Many manufacturers of amplifying transformers have been devoting their
entire efforts in developing great amplification regardless of tone quality.

Thordarson amplifying transformers are designed and built with one pri-
mal aim,—perfect reproduction. The Thordarson super transformer is a
product of the combined efforts of Thordarson engineers and nationally known
tone experts and musicians, who were satisfied with only the best musical re-
production obtainable.

Thordarson amplification puts the finishing touches into your receiver,—
that “breath of life” which you have so long sought. It actually brings the
broadcast artist into your home.

Leading manufacturers of receiving sets, such as Kennedy, Zenith, Cutting
& Washington, Radiodyne, and many others, use Thordarson transformers.

Ask to hear a set using the Super Transformer and you will be convinced.

Even Amplification over the entire musical range

THORDARSON

CHICAGO ILLINOIS

When writing to i please jon THE WIRELESS AGE
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- ‘Better Radio~

right through the summer/

Some three million more listeners than
there were last year—and they’ll all

have a season of real enjoyment !

' N 1. through the country fans are headed straight

for the most amusing and enlightening
season that radio ever offered. Daily treats!
Daily helps! Daily marvels!

Three Main Developments

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

Better Programs

Selected more keenly—and chosen according to the tastes of the
vast audience whose opinions are molding the quality and tone of
the programs. An outstanding feature will be the coming pres-
idential campaign. All important messages of all the parties will
be broadcasted. More churches are planning to send their services
to vacationists. Sports will be vividly and adequately reported.
All round programs—packed with vital interest—art—news—
home hints—business— fun —good music!

Better Sena’z'ng and Recerving

Sending over diversified wave lengths to permit greater selectivity.
More powerful sending stations-——interconnections of important
stations for simultaneous broadcasting of messages of national
import—rebroadcasting from high power stations through sub-

stations located at distant points. All these make for more satisfac- i

tory reception. And the vast improvements in sets and circuits, in 7

tubes and loudspeakers assure clearer and truer reception. Surely I?]
All Brandes Products this will be a season of jollity and interest. Tune in—and get o
are sold under ¢ money- the good things that crowd the air! {

back guarantee by relia-
ble dealers everywhere.

2

Table-Talker ....310.00
50c additional
west  of the
Rockies.
In Canada ..a.814.00

st 42
# Canada..... 7.00 » °
The name to know in Radio
P R 13 e S

When writing to advertisers please mention THE WIRELESS AGE
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Clear from the skies

YOU can get greater clarity with a good stor-
age battery tl%an by any other means. If you
are in any doubt about this important matter, try
some friend’s set that is hooked up to an Exide.

Itisafascination to see how far distant a station
you can tune in, but still more fascinating to get
it so clearly that you actually enjoy the concert.

Two things to remember

There are two things to remember about Exide
Batteries: They give uniform current over a long
penod of discharge. This means not only clear
reception but economy.

The second thing to remember is that there is
an Exide Radio Battery made for every type of
tube. In addition to the “B” Battery there are
Exide “A’s” for 2-volt, 4-volt and 6-volt tubes.

From the “midget” five-pound battery for low-
voltage tubes to the larger battery for six volts,
each Exide is powerful, rugged, silent, and so
long-lasting that it makes for true economy.

Exide “B” Battery

For low-voltage tubes '
Specially designed &:I; V\gD-ll a%d .
UV-199 vacuum tubes, but can be .
used with any low-voltage tube. For six-volt tubes
The two-volt Exide A Battery con- Made in four sizes—of 25, 50, 100,
sists of a single cell, It will heat the and 150 ampere hour capacities.
filament of a WD-11 or other quar- Like all Exides, this battery is con-
ter-ampere tube for approximately servatively rated. It has extra-

96 hours. The 4-volt A battery, heavy plates, assuring constant po-

maent S S OVIISS tube for 200 Kours. RADIO BATTERIES e A UL RO

And the reason is obvious

The ExideRadioBatteryresultsfromexperienceinthe radio
field dating far back of amateur radio. In fact, a majority
of all government and commercial radio plants are equip-
ped with Exide Batteries. The giant dirigible Shenandoah
and the great ship Leviathan are Exide-equipped.

Go to any radio dealer or Exide Service Station and ask
for Exide A and B Batteries. If your dealer cannot supply
you with free booklets describing the complete Exide line
of radio batteries, write to us.

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

In Canada, Exide Batteries of Canada, Limited, 133-157 Dufferin Street, Toronto
When writing to advertisers .please mention, THE WIRELESS AGE
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nnouncing
the greatest
recent contribution

to Radio ~

New Model

T |
Z/his instrument sets a new and higher
standard of adaptability, refinement and
economy of operation.

R3 (New Model), with Volume

Control - 3 - - $35.00
R2 (New Model), with Volume Q)Olume
Control -~ - - . 50.00 @(mtmll

M1 requiring no battery for its
operation - s = - 35.00

THE MAGNAVOX CO. OAKLAND, CALIF. Mot P '
New York Office: 370 SEVENTH AVENUE B
Canadian Distributors: Perkins Electric Limited, Toronto, Montreal, Winnipeg _!' ‘i‘
i A%

AGNAVOX
The Reproducer Supreme,

When writing to advertisers please meation THE WIRELESS AGE
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S May sunshine
Aemergcs from April

showers we ask,
“What is the prospect for
summer radio?” “Excel-
lent,” answer the leaders
in the radio world. And
we, who have watched
radio develop during the past few years are well
assured that they are right. We have followed
the installation of more powerful and perfect
transmitting and broadcasting stations, and the
design of improved receivers. We have noted how
the reception reports from radio fans indicate con-
tinually more satisfactory results. So we have no
fear of any slackening of radio interest or satisfac-
tion during the long days and the hot months. It
would indicate a lop-sided development of radio
science if millions of people were spending bil-
lions of dollars for an advantage that can be en-
joyed only half the year. The fact is that advance
in radio science is affecting all its aspects, this old
summer bogey among them. More people
are within easy range of one or more stations.
Then, too, improvement in receivers has pro-
vided many folks with better and more power-
fual sets. Moreover, owners of sets are acquiring
better understanding of their operation, and are
able to get better reception due to a more skillful
manipulation of the dials. It is obvious that much
of the clamor about static in the past has arisen
from faulty operation of sets. Broadcasters are
enthusiastic about summer-time radio. They
are planning their programs ahead and are
specially planning for the political conventions
and campaigns. It would manifestly be folly for
broadcasters to make such plans if there were any
grounds for doybting the value of radio in the
summer.

*x %k X

tween winter and summer conditions and be

guided accordingly. The greatest distinc-
tion is concerned not so much with radio as with
our habits of existence. In winter we stay within
doors and cultivate indoor diversions, among them
radio. In the summer we get out in the open and
engage in a multitude of sports and outdoor ac-
tivities—and forget our radio set. Now this is
unnecessary and unwise. The radio set repre-
sents a considerable investment; why not benefit
from it the year round? You can have it on your
porch, or on your lawn. You can put it in your
boat, or in your automobile. Small, portable sets
can be taken along on vacations and outings. No
need to say goodby to radio for the summer. The
dance music and the interesting talks and religi-
ous services and all the rest of the fine programs
will continue to be in the ether for your pleasure
and profit. Enjoy them.

* % X

RADIO fans must recognize a difference be-

ICHAEL FARADAY was one of the
world’s most valuable experimenters. He
lived about a century ago, and electrical
science, in pursuance of its pleasant custom, com-
memorated his genius by naming an electrical unit

the farad. Gladstone, the British statesman,
watching Faraday at work, probably while he was
thrusting a bar magnet into a coil of wire and dis-
covering that a current of electricity was thereby
induced in the coil, asked, *What’s the use of it?”
Faraday retorted, “There is every probability that
you will be able to tax it.” Today the experiments
of Faraday and a long train of scientists have
brought us radio, and now our own Gladstones
pounce upon it as a new thing to tax. A 10%
tax on radio receivers: this is the enormity which
our Senate is considering. Why enormity more
than any other tax? Because radio is not a luxury,
like tobacco and perfume, except in a very narrow
sense. Viewed more broadly, it is a newly devel-
oping science with vast and unmeasured possibil-
ities of contributing to the blessings of our civil-
ization. Governments do not tax developing
science; they encourage it.

y 7T\ HIS from one of our
r readers, We are glad

to be assured that our
broadcast station directory
is appreciated. We en-
deavor to keep it posted up
to date accurately and be-
lieve that it supplies a real
The Canadian list was not permanently

need.
omitted, and in this number not only does it re-
appear, but we have also added the British, French
and Cuban stations.

plaintiff does not come into court with clean

hands, in an answer in the Federal Court to
charges brought against it for broadcasting copy-
righted music without license. This answer is
framed into a remarkably clear exposition—from
the broadcasters’ point of view—of the contro-
versy which is arousing more interest as the ac-
tivities of the American Society of Composers,
Authors and Publishers become more effective in
limiting the broadcasting of musical numbers. Its
salient points are: (1) That this broadcasting sta-
tion (like many stations) is not receiving any
profits from its activities and is only incurring ex-
pense therefor; but is broadcasting in the hope to
create a feeling of good will among its listeners;
(2) that the transmission of music by means of
radio is a development not known or contemplated
when the present copyright law was passed, which
fact should make that law inapplicable to broad-
casting; (3) that broadcasting and the sale of
music are both forms of inter-state commerce and
that the Society of Composers, Authors and Pub-
lishers have in effect entered into a conspiracy in
restraint of trade in violation of the Sherman Anti-
Trust Act and (4) that the method practiced by
this society are threatening and coercive. Alto-
gether a rather strong ard ingenious defense. It
will be interesting to note the outcome.

T HE Chicago Board of Trade protests that the

L

www americanradiohistorv com


www.americanradiohistory.com

May. 1924

THE WIRELESS AGE

Licensed under Armstrong U.S. Patent No. 1.113.149

Eleven Degrees from the North Pole

Ice—endless miles of ice,
as far as the eye can see.
And frozen fast in the ice,
amid the deadly stillness
and the unearthly lights
of the Arctic, a staunch
little eighty-nine foot
schooner! But Donald B.
MacMillan and his band
of brave explorers are not

Long-Distance Radio

The new Zenith 3R “Long-Distance”
MOdeI 3 Receiver-Amplifier combines a spe-

cially designed distortionless three-stage amplifier with the
new and different Zenith three-circuit regenerative tuner.

Fine vernier adjustments—in connection with the
unique Zenith aperiodic or non-resonant “selector” primary
circuit—make possible extreme selectivity.

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

The new Zenith 3R has broken all records, even those set
by its famous predecessors of the Zenith line. Satisfactory
reception over distances of 2,000 to 3,000 miles, and over,

alone tonight.

Under their ice-bound hatches they listen eagerly
to the news of the outside world, broadcast to them
from the Zenith-Edgewater Beach Hotel Broadcasting
Station, Chicago—to violins in Newark, Schenectady,
Los Angeles—to singers in Atlanta—to alively orchestra
in Honolulu.

Stations in all these cities—and in several hundred
others—they have readily tuned in; yet the Bowdoin
tonight is only eleven degrees from the North Pole!

Out of all the radio sets on the market, Dr. MacMillan
selected the Zenith exclusively—because of its flawless
construction, its unusual selectivity, its dependability
and its tremendous REACH.

And you can do all that Dr. MacMillan does, and
more, with either of the two new models described
at the right. Their moderate price brings them easily
within your reach. Write today for full particulars.

Zenith Radio Corporation

McCORMICK BUILDING, CHICAGO

is readily accomplished in full volume, using any ordinary
loud-speaker. No special skill is required.

The Zenith is the only set built which is capable of being
used with all present-day tubes as well as with any tubes that
may be brought out in the future. The Model 3R is compact,
graceful in line, and built in a highly finished mahogany $160

cabinet

The new Zenith 4R “Long-Distance” Receiver-
MOdeI 4 Amplifier comprises a complete threc-circuit
regenerative receiver of the feed-back type. It employs the new
Zenith regenerative circuit in combination with an audion detector
and three-stage audio-frequency amplifier, all in one cabinet.

Because of the unique Zenith “selector,” unusual selectivity is
accomplished without complication of adjustment.

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

ZENITH RADIO CORPORATION,
Dept.X, 328 South Michigan Avenue, Chicago, Illinois

Gentlemen :
Please send me illustrated literature on Zenith Radio.

AdAress......cicieieiiiieiiieiieiiiiiiones sessesscensesietciesssosesisiass sessesee

When writing to advertisers please mention THE WIRELESS AGE
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‘**'THE AIR IS FULL OF THINGS YOU SHOULDN'T MIS§S8"

Get ready now for
summer radio

Your radio batteries have servad you well and faithfully
over the long winter months. Now a great radio summer is
at hand. To enjoy summer radio at its best, equip your
receiver with the best batteries you can get. Put in new
Eveready Radio “B" Batteries and see what wonderful, long-
lived service they will give.

Made especially for radio use, Eveready “"B' Batteries will
operate the loud speaker at maximum volume for long or
shorter periods, depending on how rapidly the current is
taken out of them. Packed full of pep and punch and go,
Eveready “B™ Batteries pour out their power the moment
you turn on the tubes. Scientfically made for long-lived
radio service, the cells renew their vitality when idle—
responding instantly with fresh vigor.

! Eveready “B" No. 767 is the standard amplifier
| Battery, and gives 45 powerfu!, dependable, zippy volts
| Five sturdy Fahnestock Clips rake this big “B™ Battery

available for soft detector tube use as well—varying the
voltage from 1614 to 2214 as required.

Insist on Eveready “B" Batteries, remembering that they
are the product of thirty years of experience and know-how
in battery making. Designed and made under the super-
vision of the finest electro-chemical laboratory known to
science, the quality and efficiency of Eveready Radio Bat-
teries are assured. For maximum battery economy and ser-
vice, buy Eveready Radio Batteries—they last longer.

u

Manufactured and guaranteed by
NATIONAL CARBON COMPANY, Inc.

Headquarters for Radio Battery Information
New York San Francisco

Canadian National Carton Co., Limited

Factory and Offices: Totonto, Ontario
Informative and money- nvinl booklets on radio batteries sent free on
requut If you have an; radio writs to
. Furness, Manager Radlo Dlvl:lon anonnl Carbon Company. Inc..
198 Orton Street, Long Island City, N,

Eveready No.
v . 766
Sror:h *B" Battery. 2234
o volts. _Six Fahne-

Battery : 5 « stcek Spring Clips

; Ly °
by T Radio Batteries
A" arifics tone
Aedte LR wE
ttecy for use
Sver s for 5 —they last longer
33 J5vole L
“B" Battery

When writing to advertisers please mention THE WIRELESS AGE
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Willlam Jennings Bryan
Tells us
Radio will help bring World Peace

I Radio is the greatest invention placed to the credit

of human intelligence. It is the most wonderful thing
that man has thus far drawn from God's storehouse
of mysteries. 1t is so new and has opened a ficld so
large that no one can estimate its future useiulness.
Already it has brought music and instruction of many
kinds to a constantly increasing number of people.

Being mterested in the politics of the nation, 1 welcome
the hroadeasting station as a great instrumentality for the spread
of mformation. It will not be long before candidates for local
offices will be able to address their constituents over the radio
just before election, thus heing able to take advantage of all the
information gained during the campaign.  Even presidential
candidates can address a large percentage of the nation the day
before clection, concentrating their arguments upon the con-
tested issues and answering any misrepresentations that may
have been made.

The abuse of so tremendous an influence would be so harm-
ful, that the Government, acting for all the people, mayv be relied
upon to insure fairness in the use of broadcasting apparatus,
and, used with fairness, its value to the public will be inestimable.

« Itis not too carly to calculate the use of the radio as a means
of bringing nations into closer communication. \When, in No-
vember, 1921, President Harding opened the largest wireless
telegraph station in the United States, he received answers from
twenty-six nations that read his message, the farthest being Aus-
tralia, Peace ought to be brought nearer and war be more
quickly banished from the earth when the executives of all the
nations can confer as if around a council table.

This appreciation and an-
alysis of Radio was written
expressly for THE WIRE.
LESS AGE by

Mr. William J. Bryan.

William Jennings Bryan is one of
the first of our big political leaders
to realize the possibilities of Radio
and to develop them. In this picture
he is shown examining the apparatus
that transmits his “winged” words to
hundreds of thousands of listeners.
This was in the Hotel Commodore in
New York City, and with him are shown
Mr. James W. Gerard, former Ambassa-
dor to Germany (turning the dial), Mr. J.
W. Hughes, a lifelong friend, and Senator
Edward I. Edwards. Station WJZ broadcast
Mr. Bryan’s speech on this occasion.

It is clearly of value to get an ap-
praisal of radio from our great national
leaders, and who in the forum of na-
tional life has impressed his character
more indelibly upon us than William
Jennings Bryan, silver-tongued orator
and long the idol of a great national
party?

All people will not accept his precise
political and other pronouncements, but
none will deny his mental calibre, his
fighting quality, his high purposes or
his great service to his country.

He is still a “young,” active man of
64 and yet has been thrice nominated
by the Democratic Party for President;
has been Secretary of State and still is
a foremost leader in many important
movements looking toward reform and
progress.

In his early political career he was

renowned for a championship of tariff
for revenue only, of bimetalism and of
regional banks such as are now rep-
resented by our Reserve Bank System.
He advocated constitutional amend-
ments providing for an in-
come tax, for woman suf- l
frage and for prohibition.
He has led the movement
for prohibition like a knight
in shining armor and is still
in the lists.

As secretary of state in
President Wilson’s first administra-
tion he will be remembered chiefly
for his negotiation of Peace Treaties
with 32 nations.

Mr. Bryan is easily the most influen-
tial leader of the Democratic Party to-
day and is devoting his great talents to
combating the Darwinian theory of
Origin of the Species and in support of
the Volstead Act. And he is using
radio.

17
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A Radio Slant on lnteresting Folk

Joe Cannon
gave up smoking for
radio.  After a brilliant
career as Speaker of the
House of Representa-
tives, “Unele” Joe in-
tends to enjoy radio
e s v iy =~ N, *’r-.ﬁ_.‘.,.ibr' broadcast entertaimmment

: -

““i"’ll’”*”'”;"”i"f :i':H- 'm i 1

Presentation of a Radwla Grand to the Governor of @',,.I"
Honolulu, Hawaii. R. R. Carlisle, of the R C A 1s tun- (&
ing in for the benefit of Governor and Mrs. Larringten

i
3
) | 1]

The famous “Astor Coffee Dance Orchestra,” which is officially known as B. Fischer & Company. This orchestra has for

some time been a star feature on the programs of station WEAL'. In “Peeps Into Broadcast Stations” another popular

orchestra is shown. Both illustrate pertinently the widespread public interest in orchestral music since the advent of
broadcasting

www americanradiohistorv com
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The Super-Heterodyne Receiver

By R. H. Langley

Radio Enginecer, General Electiic Campany

EREADPS the casiest way to un-

derstand  the  Super-lHeterodyne

svstem of radio broadeast recep-
tion is to consider a mechanical analogy.
Pictore a simple pendulum,  This will
consist, let us say, of a hilliard ball
hanging at the end of a picce of slender
string or thread.

11 the upper end of this is fastened
to some stationary support, such as a
hook in the top silt of a doorway, the
pendulum will swing when it is first
put up, but will finally slow down and
come to rest.

If the ball is now drawn slightly to
one side and released the penchifum will
swing and we shall tind that it makes a
certainn. nnmber of swings per second
depending primarily upon the length of
the string. 11 the string is shortened
the ball will swing more rapidly and
will make a greater number of comuplete
swings per minute. Let us take the
pendulum off of the stationary hook
and hang it from the center of a string,
stretched quite tight between the two
sides of the door. 11 we now start the
pendulum. it will move the supporting
string very slightly due to the fact that
the string is not absolutely rigid.

If we hang a sécond pendulum of
exactly the same length as the first on
this string, and start one of them going
it will communicate its motion to the
second pendulum throngh the string
and the second pendulum will very soon

ey

" stemar wave w00 K

ik

The ncw super-heterodyne receiver which the Radio Corporation of America has added to its
line of Radiolas

swing almost as far as the first one did
when it was started.  When this time
comes it will be found that the first
pendulum  has  practically  stopped
swinging,  The second pendulum will
now drive the first one and in a few
more swings the first pendulum will
have all the motion and the second pen-
dulum will be practically at rest.  This
interchange will go on hack and forth,
hetween the two pendulums uatil all
the energy in the system has been dis-
sipated and both pendulums will then
come to rest.

Suppose now, that the second pen-
dulinn had been made slightly Jonger or
<horter than the first one. The two
pendulums would then have ditferent
frequencies of swing. and would not he
in resonance with cach other. If the
first one was started the second one
would pick np some motion from it,
but not nearly so much as it would if
they were of exactly the same length,
and the first one would never stop en-

MODULATION

i R

=
SRy

OSCILLATOR 1040 K

i

1

il

H .l.

ToE

1

: WTERMEDIATE  FREQUENCY
H _AIKC 1 ar MODHATION

SIGNAL WAVE
MO KC i KC AND 40 KC WISHLATION ==

i e e
__AUDID FREQUENCY 1 KC

Oscillogram showing relation between the different frequencies in the
super-heterodyne receiver
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tirely until the system came to rest.
\Vhen the two penduhuns are of dif-
ferent lengths consider what will hap-
pen to the string from which they are
hanging.  Remember that the string
will move as a whole, that is, one part
ol it cannot move forward with one
pendulum while the other part is mov-
ing backward with the other pendulum.
What will this string do? It is being
urged to move at two different fre-
quencies at the same time. This it can-
not do. The only thing it can do. and
the thing which 1t does do is to move
at a new frequency whicn will be found
to he the difference between the fre-
quencies of the two pendulums.
Suppose now that we hang a third
pendulum on the string and adjust its
length so that it will have a frequency
exactly equal to the difference between
the frequencies of the first two pen-
dulums. When the two pendulums
are put into motion they will move the
(Continued on page 27)

Illustrating by pendulum the principle of the
super-heterodyne
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The T heater in ‘Radio

Mary Picliford in “Dorothy Vernon of Haddon

Hall.” The inset shows a typical family

situation—Douglas Fairbanks staging an ex-

clusive performance for Mistress Mary. His

exuberance is largely due to his having finished
his “T'hief of Bagdad”
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Being the (Chronicles of One S. Pepys, Radio Fan

HI< theater in radio is more sig-
nificant to me than ever it was
hefore. It means that I can
choose a play to my hest
liking without submitting
to the tyranny of crities
or the abominable coun-
cil of my alleged iriends.

In truth. the twirling
of the dials on my radio
set in quest of a good
show will be a pastime
comparable only to my
present habit of brows-
ing through a bookshop.
The ecstasy of tfireside
abandenment can never
be realized in public.

Selecting the particular
play to my best liking
will be a comparatively
simple process of elimi-
nation. | do know that
a play to be broadcast
must of itself he good.
There | have a standard.

Theatrical reviews im-
ply something of the
noblesse oblige; that note
of finality I am not will-
ing to accept. It seems
to matter not whether
they be authoritative.
And if T am in company
with a friend 1 find that
1 may not question the
virtues of a dramatic
criticism unless I ques-
tion the viewpoint of my
companion.

The theater has always
engaged my interest, but
I do find a greater fasci-
nation in radio. It is
therefure pleasant to ob-
serve the theater — that
institution ordinarily re-
luctant to emerge from
its old crystallized forms
—come to radio for its
broadcast blessing and entertainment.

On the whole, T have found broad-
cast shows to be enjoyable; for good
lines and lively music bring to me en-

By William A. Hurd

tertainment of a most delectable order.
Scenery and costumes cannot be
broadceast.  Droadcast announcers can

Constance Binney in Sweet Little Devil

attempt to do little more than describe
the effect, which I find is often mis-
leading much in the same manner that
[ discover my impression of a charac-

21
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ter i a hovk does not coincide with
that of the artist. And so likewise do
many unspoken situations lose much

of their value in radio.

Opera would lend it-
seli in especial to broad-
casting. for its situations
are of small consequence.
The entire plot is con-
tained in two, or perhaps
three. short paragraphs
which the editor of the
libretto chooses to label
as the “argument.” and
by way ot proving his
contention, gives it front
page space.  The magni-
tude of some few opera
settings can scarce be
crammed into the limits
of a stage—as those of
Wagner. But I would
lief as not employ my
imagination. comfortably
ensconced in a morris-
chair at my radio, than
struggle to peer under
the chandelier from the
family circle, four bal-
conies above the privi-
leged class who work
their way down to grand
tier hoxes from posi-
tions of office boys.

I will enjoy drama on
my radio when it has
heen properly developed
for broadcasting, At
such time, broadcast sta-
tion personnels will in-
clude players who have
radio personalitics that
supplement the so-called
stage personalitics. And
before the microphone,
characters need have no
thonght other than of
their lines, which may
well portray the author’s
emotions through voice

inflection in an understandable manner.

* ok ok

The theater made its début in radio
some time since when it was thought
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The Theater in Radio
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musical reviews were in truth written
for broadcasting. But | withheld my
concurrence, | bethought me the pro-
ducers of such extravaganzas were
somewhat confused sinee none of us
could be sure for what purpose they
were intenided.  And it seemed to me
that the Dbroadeast announcers were
themselves confused, what with dis-
jointed scenes to explain, and situa-
tions so impossible the audience must
see them to comprehend the joke
which, forsooth, begins at the box of-
fice.

Wheretor, since musical reviews-
which are on the order of extrava-
ganzas—arce ill-adapted to broadcast-
mg, I must content myself with mw-
sical comedy.  And 1 find it is not
difficult.

In the musical comedy, scarce four
minutes clapse  between any  spoken
line and the next musical number. |
am not beset with puzzlement when
characters talk, for dialogue is of a
light order to suit the plot.  And who-
soever would converse must cleave to-
gether lest 1 be at great pains to iden-
tify their voices in my loud speaker.
It seems to me that any chance word
will occasion the untoward entrance of
the chorus, which nceds no encourage-
ment at all, and if the principals spoke
at any distance apart there would he
an unscemly confusion of tongues.

* *

The public prints announced the
broadcasting of Mary Jane McKane
direct from the theater. And 1 did
hail the announcement with great joy
for I had never before heard a musi-
cal comedy on my radio.

Virginia Smith and Nick Long, Jr. in

“Lollipop

THE THEATER IN RADIO 23

Mary llay and Hal Skelly seemed
less concerned with the importance of
their lines. which I deemed were very
vood, than how much fun they could
have with their parts.  And in truth
they were merrier than ever 1 thought
two stars could be in the same show.

Mistress Dertha Drainard, the win-
some announcer for W [Z, was at great
pains to learn the cue for each fade-
out, of which there were five in the
first act, because she might otherwise
find herself trying to announce with no
light at all, and her notes would then
be of small consequence. .And in that
matter, | thought she was prudent for
I have too often. myself, tried to lo-
cate a torch light in the dark. She
did manage adroitly in her announc-
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Marjorie Gateson,
one of the princi-
pals in  “Sweet
Little Devil,” lis-
tening in on her
radio in her dress-
ing room between
acts

ing since the operators had removed
the control apparatus to the roof hav-
ing been overcrowded back stage. And
they changed their location so near the
beginning of the show that Mistress
Brainard was not able to arrange sig-
nals with the stage manager, which
fact. alone. [ thought would confound
the most placid operator. \Watching
for a change of scenes at such great
distance from the stage and vet ex-
plaining each episode in a fashion that
was intelligible seemed to me a mark
of courage,

The second act I deemed of less
merit than the rest as there was scant
music, so uncertain were the charac-
ters who would marry which other.
But when the last act had done I was
consoled in the matter of music for
the producers were »inclined to be
doubly profligate, and I was minded to
go straightway to a ticket vender and
purchase a reservation in the front
row, for T am unduly liberal in con-
nection with expenditures on such af-
inirs that please me.

* K %k

I deemed myseli in good fortune to
hear Mary Jane McKane, so at my
radio betimes, tuning on various me-
ters, at great pains to learn how I
chould set my dials for Sweet Little
Devil.  After some reflection, I did
gecide that my recciver is a mystery
which my understanding may never en-
compass, and [ should not like such a
scandal to get as far abroad as my
own household. T tuned in, not the
least knowing low it was accomplished,
and I am content to leave such prob-
lems to those more learned in the art,
which is, methinks, to leave them un-
solved.

Constance Binney did so sparkle as
a Sweet Little Devil, I deemed my-
self ill cast with such mortal stuff as
clay. And all the players seemed live-
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lier than ever |
thought any could be.
and the next day 1
strove to learn by in-
quiry of the publicity
agent if they were
inspired  before  the
microphone, which
he stoutly denied,
telling mie that such
capers would scarce
compare with their
frolics hehind the
scenes. So [ bar-
gained some time
with him that I might
see for myself such
unseemly conduct
back-stage, he being
loathe to have publi-
city get into the pub-
lic print, but to which
1 paid no heed, nor
was he unwontedly
depressed that 1
should have back at
him  with my pen.

1 nwst look to the improvement ot
my mind for there are many matters
of which I am grossly ignorant. and it
was only after | had gone behind the
scenes that I learned actors are like
other people. The characters of Sweet
Little Devil have a radio back-stage
which they enjoy between times of act-
ing, and a receiving set provides thein
with as much pleasure as anything. |
displayed my amazement, so arousing
their mirth that an unseemly gale
swept through the gathering, and a
great lightness came in my head. and
I bethought me of the cynical Mark
Twain, who quoth., “All things are
made lovely.”

I did observe that inicrophones were
distributed about the stage in such a
manner that any one could be used
for broadcasting without the others
being connected. This. I learned, was
necessary since the one placed in the
footlights had to be cut off during danc-
ing numbers because the foot steps
would interfere with the transmission
of the music.

The day passed in serious converse
with the producer who methought was
unfair in the matter of broadcasting

THE WIRELESS AGE

Part of the cast of “Sweet Little Devil” listening in on the radio between appearances
on the stage. The set is operated by the electrician who stands at the switchboard above

ouly the one act, 1 striving to con-
vince him that no play at all is prefer-
able to too little. My discourse was so
cloquent that 1 doubt if he will ever
agam want to see a radio fan. But the
wisdom of my cajolery was borne out
hy the great number of telegrams and
cpistles received in response to the
prize of a handsomely framed photo-
graph of Constance Bimney, autograph-
ed by herself, offered to the listener
who first acknowledged the reception
of the name of a relative spoken by
Mistress Binney and next repeated by
the leading man. and a like prize to
the listener at the greatest distance
from New York, the name being
Uncle Sylvestor. Sweet Little Devil
went off the air at 10:45 and the first
reply came in at 10:30, but I am con-
founded to know of what greatest dis-
tance the show was heard as epistles
seem never to stop coming, nor the
most remote rigioil ,\;et heard from.

[Zarly supper and at my radio, tun-
ing in for Lollipop. I had been so

pleased with the other musical come-.

dies. I knew this one would afford me
an evening of real luxury. And in that
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I was not disap-
pointed.  Ada-May

\Weeks does harbor a
trait which 1 do like
in all women, fortu-
nate enough to be so
gifted — the posses-
sor's appeal to my
protective inclina-
tion. And the pro-
ducer was prodigal
with music numbers
much to my liking.
A costume specialty
in the last act, which
of course could not
be broadcast, an-
noyed me since it did
lack any point, so-
ever, on my radio,
but I had great ad-
miration for the
adroit fashion of
Mistress Brainard’s
announcing, she
making it very live-
Iy

In such good measure did the com-
edy lines of Lollipop make the issue
between trade unions and exclusive so-
ciety a seemly jest that 1 was mindful
of what great moment a viewpoint can
be to either one and yet be of no con-
sequence at all. So I decided that I
would fain purchase a ticket at such
time that my purse was not put to it
for the droll necessities of life, which
1 swear exceed my tenacity.

* % %

So up to see Mr. D. Fairbanks and
Mistress M. Pickford, who had been
persuadad against their will to broad-
cast from WJZ, and I did hail the op-
portunity with great joy, for both have
wort my esteem, which methinks is
not peculiar to myself inasmuch as I
did gain entry to the studio only with
dex:erity of a subtle order, there be-
ing so many about the place.

Mistress Mary was, forsooth, very
pale, she being frightened before the
microphone, which I thought would
not happen if it had been concealed in
a camera, but the studio manager
would have none of my ideas, he striv-
ing to convince her that she need but

(Continued on page 70)
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Wire Lines and Radlo

Making Radio Waves Stand
Still

R. RANGER, the author of this

article, gave a demonstration
and lecture a few weeks ago before a
meeting of the Washington branch of
the American Society of Electrical
Engineers. which was well attended
by radio fans.

He pointed out how by means of a
system of powerful sending stations
located at widely separated points along
the coast and connected by land wires,
as illustrated in this article, it is possi-
ble to avoid interruption due to static

disturbances and thunder storms by |
dodging them since we have a selec- |
tion of several paths by which to send

the radio waves.

By actually sending signals from the
lecture hall in the Cosmos Club to
Warsaw, Poland, and getting the sig-
nals relayed back, he demonstrated the
speed of radio waves to his audience.
Then, in order to impress the character
of these waves upon his listeners, he
made them slow down and finally stand
still. For this purpose he used the
long coils shown in the accompanying
photograph. Connecting an oscillator
to one end of the coil, he sent electric
impulses down the coil. The speed of
these impulses or waves was delayed
due to the inductance properties of the
coil. Moreover the distributed capacity
was high, so that it was possible to
reduce the speed of the electric waves
to one-thousandth of the initial rate,
Then since these waves started back
from the far end of the coil they met
the oncoming waves and thus an effect
was produced of standing waves.

Mr. Ranger then pointed out a useful
application of this principle. By means
of a tape record made by a syphon
recorder a ship is able to observe the
standing waves as it passes them suc-
cessively and from a knowledge of the
wavelength is able to calculate its dis-
tance from the sending station, so that
we have here a Radio Log for the
further aid of navigation.

How Each Help to Make
World’s Communications

of Greater Use to Mankind
By Richard H. Ranger

Mcmber uof the Institute of Radio Engineers

IMITATIONS to radio? Certainly!
But they are only relative limita-
tions which are being overcome

progressively.  Selectivity in  simul-
taneous transmission is a serious fea-
ture becoming more pronounced as
radio uses Dbecome niore extensive.
But wave sclectivity is marvelously
cfficient and will become more so as

necessity demands it. In addition,
the possibilities in directive trans-
misston and reception will enhance

the traffic capabilitiecs of the ether
enormously. May we not imagine the
radio central of the future as the cen-
ter of a hub of wires extending
from the city out a little distance into
the country, where directive transmit-
ters and receivers extend the wire
spokes into wireless rays to reach all
parts of the globe instantly. The same
wave length may then be used simul-
taneously on separate spokes of the
radio wheel without nwmtual inter-
ference.

Think of the possibilities such an
arrangemtent would lend to broadcast-
ing. \With a ring of high-powered sta-
tions connected to a central studio its
superior progranis could go out in all
directions and cover the country.

P110TO-RADIOGRAPHY

Fortunately, radio waves seem to
keep their form pretty true through-
out their entire journey. They may
be ahsorbed or they may get chopped
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Suggested plan for central studios and
directional transmission from the city
suburbs

up by other ether waves, but such as
do get through are true to form. No

ether friction seems to exist which
would change a sharp wave front into
a long, drawn-out one with decreasing-
ly small waves fore and aft, as hap-
pens with water waves, for example.

This characteristic opens up a new
hope for achievement of the long-
sought photo-telegraphy, such as has
been attempted since light-sensitive
selenium cells were first discovered
half a century ago. [or practical
photo-telegraphy, the minute varia-
tions in light intensity of a picture
must be communicated faithfully to
the distant receiver. Radio offers this
capability.

New devotees of the radio are not
leaving it to radio engineers to venture
such predictions as the foregoing.
They are making confident prophecies
themselves. And they are a fruitful
source of speculation as to the future

Captain Ranger demonstra-
ting the speed of radio waves
at the Cosmos Club in Wash-
ington. Note the long coils,
by means of which he pro-
duced standing waves
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of radio. Naturally one of the most
common grounds for such speculation
is the question: Will radio ever replace
telephone lines? Tlow long a lease on
life have the telephone and telegraph
companies when radio hits its real

stride? We will look into that ques-
tion.
Radio will never reign supreme.

Why > Because the ultimate question of
whether one device or another will be
used to do a given job is an economic
function of how much each costs.
Therefore in certain specific fields.
wire lines will continue to be more
practical, while radio will unquestion-
ably supplant the wire lines in others,
as well as setting up new fields that
wire lines could never hope to touch.

That which will determine the real
fields of wire lines and radio depends
chiefly on the characteristics of the
substances involved as the transmitting
media. Wire lines go from one speci-

fic spot to another and as such afford
the best means of selective intercom-
munication where large numbers of
connections

individual, simultaneous

LINES

Fixea, Meaium
daistance connections
Telephone , Burglar,
Police, Fire alarms,
Telegraph, Ticker,
Power.

are desired. particularly for relatively
short distances. In this field comes
the telephone, burglar and fire alarms;
telautograph or other indicating de-
vices; local telegraph and ticker ser-
vice.

Radio has pre-eminently the fields of
mobile communication. such as to
ships at sea and general dissemination
of news now so wonderfully expanded
into radio broadcasting. \hen air-
ships and aeroplanes become more ex-
tensively developed, radio will be
ready, particularly in the important
“beacon” work, to be the radio light-
houses. The uricertainties of war give
radio the distinct advantage in con-
necting the combat units. But it is to
be expected that radio may have the
more useful role of bringing all na-
tions near together to rub off the sharp
corners of overstrained elbows.

On the borderline hetween wire and
wireless come the fields of long dis-
tance telegraph and telephone. It is
extremely doubtful if wire telephony
could ever bridge the Atlantic, even
if it were economically sound. But
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radio has done that in a hit or miss
way in the amateur tests. and in a
regular way by the big trans-Atlantic
stations when the high-power engi-
neers set out to do the job. The ques-
tion o: when this will become a com-
mercial reality only awaits the usual
formalities of international as well as
interccmpany agreemeunts.

The trouble with telephony over
such great distances by wire or cable
is of the extreme attenuation or de-
crease in the original signal input in
traversing such long lengths of energy-
consuming wire. Radio. too, is at-
tenuated, chiefly at the sending and re-
ceiving stations themselves, due to the
fact that our spreading wire antennas
have a relatively poor hold on the
“ether,” which is the radio-conducting
medium in space. But on long dis-
tances, these end losses become the
lesser part of the whole loss. This
wonderful enveloping layer of radio
ether over the earth’s surface is really
a pretty good carrier of our words
when once the waves have started. It
makes a big difference where they

RADIO

Mobite Stations,
Ships, Air service
Radio véacons,
War uni?s,
Broaacasting [from
the stuaiol
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start from, which is why the high-
power stations are on the shore. So
for distances of three thousand miles,
radio comes distinctly into its own for
the interchange of rapid vibrations
such as constitute voice and music,
even though this effect spreads to the
four winds. \When convenient means
are established for sending radio
waves in one direction only, radio su
periority will be greatly enhanced. as
has already been clearly indicated in
directional experiments,
The normal cable
telegraphy  speed  is
generally around thir-
tv-five words a min

(

ute. A hundred- .

word-per-minute cable 8 N N“SIWK -.
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eminently adapted. Likewise the
directional receiving station does
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UCKERTON] & best when located ahead of the
T T re s line of action of the transmitting
(j: W66 stations and away from electrical
disturbance centers.  Such char
V{rﬁ*:'l:rcsron .:_ id | CAPE MaY acterizes the selection of River
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INMlustrating the great

wire system involved

in radio transmission
and reception

radio has already hit one hundred and
twenty-seven words per minute across
the Atlantic.

Here is where the joining of wire
lines to wircless becomes of tremen-
dous importance in over-all effective-
ness. Lor transmission efficiency, the
flat and even marshy coast lands are

trans-\tlantic receiving station
of the Radio Corporation. Iere the
radio waves are ptcked up and turned
into audible tones by regular receiv-
ing sets. But this is far irom the
trade centers. o from Riverhead in-
to New York Uity run eighteen wires
to carry the audio-currents as the sig-
nals from across the seas to the oper-
ators in the real radio central of New
York City. The distance is only eighty
miles so that the currents can be read-
ily handled over this distance by reg
ular wire telephone practice.

Other wire lines run all the way up
to Marion. Mass., from New York to
control the eiffective transmitting sta-
tion at this point. Thence other wires
run on to Chatham, Mass., where a
most effective marine station has been
built up which has many records of

TELEGRAPH AND TELEPHONE
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keepmg 1 touch with ships right into
the [inglish Channel

Southward from New York run
linies to the transmitting station at New
Jrunswick and Tuckerton., New Jer-
sey, each having two separate complete
transmitters. \nother wire runs on to
Philadelphia where the connection to
the marine station at Cape May, New
Jersey, is located and also to the im-
portant message distributing office at
Washington. D. ¢

It takes one-sixtieth of a second for
2 radio wave to cross the Atlantic. It
takes one-hundredth of a second for
the audio tone produced from this
wave to go the cighty miles from
Riverhead to New York. This gives
a picture of the relative speeds of wire-
less and wire considering the great
differences in distance. This time is
not accumulative on the messages as
one wave after another keeps piling
through the whole network, giving
one, two or even three operators all
they can do to change the dots and
dashes into typewritten messages.

So wire and wireless unite in the
radio art to give to the country the
most economical and effective service
that these sister arts of electricity have
yet to offer.

DT

supporting string at the new frequency
and the string will swing the new pen-
dulum at exactly its own period and it
will consequently be set into motion.

Now the first pendulum represents
the incoming radio waves. - The second
pendulum represents the wave pro-
duced by the oscillator tube in the re-
ceiving set.  The third pendulum re-
presents the so called intermediate
frequency amplifier.  This is an ampli-
fier built to worlk at one particular fre-
quency, and because it is so built, it
can he made very efficient, much more
efficient than any amplifier which is re-
quired to work over a considerable
range.

The incoming radio wave may be

Super-Heterodyne Receiver

(Continucd from page 19)
anywhere from 220 to 350 meters wave
length which corresponds to frequency
ranging from 1.360.000 to 545,000 cy-
cles per second. .An amplifier cannot
be built which will amplify all of these
various frequencies equally and effec-
tively. If. however. we have a tube in
the receiving set oscillating at any fre-
quency to which we desire to adjust it,
we can arrange matters so that the dif-
ference between the frequency of the
incoming wave and the frequency of
the local oscillating tube is exactly the
frequency which the intermediate fre-
quency amplifier has been built for.

As we change from one broadcasting
station to another and consequently
from one frequency to another, we

WWwW americanradiohistorv com

change the frequency being produced
by the oscillator an equal amount so
that the difference is always the fre-
quency of our amplifier. That this re-
sult has been accomplished by the ad-
justment is indicated by the signal re-
ceived in the loud speaker. In other
words there is no response in the loud
speaker until the frequency of the local
oscillator has been adjusted to the
proper relation with the incoming sig-
nal. namely, that which gives a ditfer-
ence equal to the frequency of the
amplifier.

Another advantage of this method
is that the intermediate frequency am-
plifier can be made very highly selec-
tive to tune out interference.
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Just think whal radio will
do for the little red schoolhouse!

EADIN'. Ritin’ and 'Rithmetic
made up the three R’sin the cur-
riculum of the Little Red School-
house days. Not many of us can re-
member that far back. but all of us
are aware of the fact that great strides
have been made in school work in the
past decade. Among the latest addi-
tions to the three R’s has been Radio.
Schools have heen notoriously slow
in adopting new methods during the
past and this habit has interfered with
the extension of the radio to school
work. There are alwayvs those who
hold to the old ways and fight the in-
troduction of the new and the novel.
“We got along all right in the old
days.” the conservative school board’
member declared. “Just look at the
big men that were turned out by the
little red schoolhouse. All these new
fangled methods only add to the taxes.”
the cheese-paring educator complained.
As a result the radio has had to take
a back seat in the school affairs of
most cities. But not so in Dayton.
Ohio. Realizing that this modern
scientific marvel is destined to play a
big part in our lives and that the full-
est use should he made of it in our
evervday activities, Dayton educators
were among the first to adopt the radio

dio in the Schools

Superintendent Paul C. Stetson, head of
the public schools of Dayton, Ohio, says that
radio in the school provides recreation, en-
courages scientific studies, inspires to artis-
— tic development and destroys provincialism

By Truman B. Mills

:_,“;. ¥ :

. T e |
Superintendent Paul C. Stetson, head of the
Dayton schools, is very enthusiastic over the
use of radio in education

as an adjunct to present day educa-
tional methods.
Although the introduction of the

Radio_has been added to the
three R's. Students are taught
how to broadcast programs
as well as how to manage
apparatus

28
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radio was tried out first as an experi-
ment in school work, it has now be-
come an established part of the edu-
cationzl system, and is being expanded

to meet the growing demands of
teachers and pupils.
Results far bevond expectations

have heen obtained through the use of
the raclio in the schools, and plans are
now under way to make Dayton one of
the foremost cities in the United States
using the radio. Pupils have taken
an extraordinary interest in the ino-
vation both {from the standpoint of
broadcasting and receiving.

When first suggested, it was thought
that receiving stations only would be
established in the various schools so
that the pupils of the grade and high
school departments could take advan-
tage of the programs that are being
broadcest daily throughout the coun-
try. Later, through the interest and
enterprise of pupils and wide-awake
faculty members a broadcasting sta-
tion was established in Parker high
school. This is one of the four high
schools of the city and is given over
to training of the freshman students.

At the outset the board of education
made an appropriation of several hun-
dred dollars for the purchase of equip-
ment and installation. This was of
course only the preliminary move. Ad-
ditional money has been expended and
a complete broadcasting outfit has been
purchased.

Stivers and Steele high schools now
have receiving stations and the grade
schools of the city are one by one put-
ting in instruments for receiving. The
new Roosevelt high school, which is
just being completed and which will
be one o7 the largest and finest equipped
high schools in the United States, will
have a receiving station.

The Parker station ts WABD, and
has an assigned wave length of 283
meters, or 1060 kilocycles. The oper-
ating schedule has been on Friday
night of each week from seven to
eight o’clock. Plans for the future
call for operation two or three nights
of each week, as material is being
gathered together which will require a
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lengthening of the present schedule.
Paul Jackson, who was graduated from
Steele high school last June, is the
commiercial operator in charge of the
station. The outfit used is a Western
Electric CW-931. The users report
that it is giving very good service.

The programs for the most part
have been made up of talent taken
from the student body. but as there
has been a demand on the part of out-
siders to come in and furnish programs
it has been necessary to put some re-
strictions on the use of outside talent
in order to give the fullest play to pu-
pils.  Any pupil who is capahle of
playing a musical instrument, of sing-
ing. reciting or reading. is invited to
apply for a place on the programs in
as mauy numbers as he, or she, wishes
to appear.

Here. then. is one
use of the radio in the
schools that tends to
develop the latent tal-
ents in the pupils and
causes them to aspire
to greater things in
self-expression. It is
not hard to imagine
how elated a young
person is when he is
permitted to take part
in a radio program
and send his voice out
through the air! Dut
this is only one of the

ways the radio ex-
cites interest among
pupils.

There is a feeling
among the school
folks and parents that the future holds
much in the way of radic development
in ecucational work. One of the pro-
posed plans calls for the broadcasting
of talks of distinguished persons that
come to Dayvton. Take for instance a
recent case: Rov ]. Snell, the arctic
explorer and writer, was in the city
and gave interesting talks in the
schools.  As it was, he had to go around
to the different school buildings to
reach the thousands of children. In
the future it is planned to have such
speakers give their talk in one school
and broadcast the speech to the pupils
of other schools all at one time. thus
saving much time and effort.

Superintendent Paul C. Stetson. head
of the Dayton Schools. who is very
enthusiastic over the use of the radio.
said:

“In a recent article by H. G. Wells.
this noted English author made the in-
teresting observation that in a short
time our educational methods would be
completely revolutionized due to the
two great inventions of moving pic-
tures and the radio. \r. Wells pre-
dicts that, in a short time. textbooks
will be discarded by the public schools
and that lectures will be delivered on

Parker High School in Dayton, QOhio, where radio is

RADIO IN THE SCHOOLS

science, literature. history, etc.. by
means of motion pictures. He states
that the possihilities of the use of mo-
tion pictures have not been realized in
the slightest degree. The radio is
classed by Mr. Wells as one of the
greatest boons to modern civilization.
It is his feeling that in a few years.
students will assemble in a lecture room
and hear lectures on chemistry or
physics by the most famous scientists
in the United States.

“Although Mr. Wells may have al-
lowed his enthusiasm for moving pic-
tures and radio to carry him too far
mn his prediction of what will happen to
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the work in the public schools. that
these two great inventions are having.
and will have, a profound efiect on
our educational system. will not be
doubted.

“Dayton is fortunate in having made
a very good beginning in the use of
both motion pictures and the radio.
Our plan for visual education has be-
come widely known as the Dayton Plan
and is being used extensively in many
cities. Dayton is one of three school
systems in the United States which
now hold broadcasting licenses.

“There are four main purposes in
the use of the radio in the public
schools in Dayton at present. In the
first place, we are trying to develop
interest in the radio as a means of
education for the pupils who belong to
the radio clubs. There are no organ-
ized classes in the radio work. but
many of the lectures which are re-
ceived over the radio are of an educa-
tional nature. \We are attempting to
correiate some of the work of our
music department with the concerts
which come over the radio. In the
second place, we feel that having both
the receiving and broadcasting stations
<crves to stimulate research work in
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electricity. The radio ciub has a real
educational and technical value. Many
of the young men who are members of
this club are acquiring a real mterest
in scientific problems through their
contact and work with radio. In this
way it provides a valuable function in
vocational guidance. e do not know
how many young ten may be stimu-
lated to follow scientific lines by hav-
ing their interest aroused through
membership in this club.

“In the third place. the radio in the
schools is quite important since it has
a definite recreational value. The
schools of today are more than places
where children are grouped together
to learn certain definite lessons. A
very important part of the modern
school is to provide the right sort of
recreation. Through the installation
of a radio station it
is possible for us to
entertain large groups
of students with the
very best lectures and
music. It has a fourth
value—namely that of
promoting  sociability
among the entire stu-
dent body.

“We trust that the
radio stations in our
various schools will
be valuable in enlarg-
ing the pupils’ hori-
zons. A great country
B like America tends to
&8 break up into small

groups which allow

their socia] provincial-

ism and prejudice to
work against the country as a whole.
The automobile has heen a great factor
in breaking up this provincialism and
prejudice. It is no uncommon sight
to see cars from Texas, California.
Maine. Florida and Michigan. parked
side by side on the streets of any large
citv.  This means that these people
are going back home with a broader
vision and new ideas of what consti-
tutes their country. e hope that the
radio will have the same effect. \When
a class has heard a concert from Pitts-
burgh. they will unconsciously become
more interested in ['ittshurgh. It will
cease to be merely a name and will be-
come more of a reality. \When one
can he in communication with people
thousands of miles away. he will no
longer harbor narrow prejudices which
are a drawback to the broad develop-
ment of any country.  The develop-
ment of radio is certainly in its in-
fancy.  No one would be so foolish
as to predict its future. but it is a
source of satisfaction to know that the
various high schools and elementary
schools in Dayton have been wide
awake enough to take advantage of this
great invention. It will be a factor in
building 1tp a complete school system.”
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“The Heart of Radio”

Vacuum Tubes Worth $3,500 Operated to Gain Information as to Their
Characteristics and Length of Life for the Benefit of the Radio Fan

L

HIL General  Electric Research

Lahoratories are usually thought

of as the Dirthplace of many
new electrical developments, such as
the drawn tungsten wire incandescent
lamp. the gas filled Mazda lamp, the
Coolidge X-Ray tube, the Pliotron and
the X-I. flament vacuum tube, to
mention onlyv a few of its many contri-
butions.  This laboratory, however.
has another very imiportant function
to perform m the service that it ren-
ders the various athliated manufactur-
ing groups.

The most widely kuown example of
this is Mazda Service which is carried
on in relation to the manufacture of
incandescent lamp~. Mazda Service is
not directly rendered to the individual
purchaser of lmups. but to the manu-
facturing groups where these lamps
are made.  This Mazda Service in-
cludes not only gathering and dis-
tributing of lamp manufacturing in-
formation. but also syvstematic and
perindical examination of the quality
and charactevistics of the lamps under
maitfacture at the different tactories.
This service results in better lamps to
the public.

\ considerable number of the prob-
lems involved in the manufacture of
vacuum tubes are identical to those
of incandescent lamp making. and in
the case of Radiotrons. uniformity
and quality are. if anything, of even
greater importance than in lamps. At
the same time. the manufacture of

By W. C. White

Engineer, General Electric Company

Figure 1—Life testing rack for UV-199, UV-200 and UV-201A tubes

these tubes requires a somewhat new
technique in comparison with lamps.
and therefore, this problem of good
quality and uniformity is much more
difficult.

About a year ago a rather extensive
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