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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
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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

www americanradiohistorvy com


www.americanradiohistory.com

10

THE WIRELESS AGE May, 1924

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
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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)

www americanradiohistorv com


www.americanradiohistory.com

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

1-|wC| . .
UCKERTON] & best when located ahead of the
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(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.”

Iy - |
T
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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
svstem of Radiotron service to be
furnished the factories by the Re-
search Laboratories was outlined and
shortly afterward put into effect.

For each type of Radiotron manu-
factured certain allowable limits of
variation in the different constants
have been assigned. These cover.
among other things. the electron emis-
sion, the amplification, the plate cur-
rent and the electrical measurement of
vacuum.  On account of the large pro-
duction of tubes. and the fact that
every tube manufactured is given sev-
eral different tests. this necessarily re-
uires a considerable numnber of rather
complex testing equipments. An im-
portant part of these testing equip-
ments 15 the various voltmeters and
willianuneters used for obtaining the
constants of the tubes,

Once a month a representative of
the Research Laboratory makes a
three- or fotr-day visit to each factory.
His first duty is to check the various
instruments on the test sets, as upon
the reading of these instruments the
whole test procedure and result are
hased. Next, the general operation of
the test sets is gone over in consider-
able detail to see if their general be-
havior 1is satisfactory.
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About twenty-five tubes of each type
under manufacture are then picked at
random from the shipping room and
these are re-tested by the laboratory
representative in the factory test sets
as a check on the accuracy of these
sets. In this way the possibility of
unsatisfactory tubes passing the fac-
tory tests is largely eliminated.

In addition to the regular testing
sets, each factory is equipped with
special apparatus for measuring such
constants of the tube as impedance,

nlament amperes at rated filament
volts, amplification constant, muttual
conductance and input impedance.

This equipment is frequently used by
the fectories in checking their daily

production.
The sample tubes selected for ex-
amination are then tested in these

~pecial equipments to obtain informa-
tion as to the average values of these
various constants. and also as we shall
sce later as a check on the testing
cquipment itself.

The factory engineers are con-
tinually testing the constants of their
manufactured product and taking the
proper steps to see that these constants
are kept within the proper limits.
The duty. therefore. of the laboratory
representative is primarily to be cer-
tain that the factories have testing
equipment that is in perfect working
condition and that they obtain correct
results in using it.

Figure 2—An enlarged view of a panel in the
testing rack
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To this end the sample tubes which
were originally selected from the fac-
tory shipping room are brought back
to the Rescarch Laboratory and all
the tests repeated on a standardized
equipment maintained for this pur-
pose. Al of these measurements are
carefully examined for discrepancies
s0 that any such discrepancies can be
investigated, the canse found and the
remedy applied.  This process that
has heen deseribed. therefore, indicates
and checks the average product of
each factory. but of still greater im-
portance, gives assurince to the fac-
tory engineers that their various picces
of testing cquipment are in satisfac-
tory condition and can be  depended
upon.  The first few months that this
system was in operation a great deal of
difficulty was experienced in making
the varions cquipments give results
that checked within the desirable limits
of crror, but ~ince that time variations
in the results from the testing equip-
ments have been rare.

Reports are then made ont covering
the comiplete series of tests on these
tubes, showing the quality and uni-
formity. and copies arve forwarded to
cach of the factories.

The sample tubes that form  the
basis of this testing procedure have
not. however, ended their usefulness
at the close of these test>. \bout one-
half of them are put on a life testing
cquipinent located in - the  Research
Laboratovy.  IFor cach type of Radio-
tron there have been assigned stand-
ardized  clectrical conditions for life
test. such as filament voltage, plate
voltage and grid voltage.

In addition to these samples ob-
tained from the factory every month.
cach  factory  ships weekly to  the
laboratory a few tubes which are also
put on lic test.

This vather extensive life  testing
cquipment 1 interesting and its con-
striction and operation will next be

deseribed. The equipment utilizes two
rooms, one in which the tubes are con-
tinuously  operated during  their life
and  the other room containing the
testing equipments in which the tubes
are tested for their performance and
varions constants at frequent intervals
during their operating life.

The life testing “rack,” as it is
called, for the UV-199, UV-200 and
UV-20L\ tubes is shown in figure 1.
This rack contains slightly over five
hundred sockets for the UV-199 tubes
and over three hundred standard
sockets suitable for the UV-201A\ or
U\V-200 tubes. On a sccond rack are
also included about 230 sockets for
small power tubes, using the standard
base. In addition, ninety sockets for
the fiftv-watt type of tube, and thirty-
five for the 250-watt 1type are included.

The cquipment for receiving tube
life testing which will first be described
is  divided into thirty-two  sections;
that is. it is possible to carry on simul-
tanconsly life tests under thirty-two
different conditions as reg ads ilament

Figure 3—Testing for electron emission, state of vacuum and general operation of tube
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Figure 4—Two of the sections accommodating the five-watt tube

voltage, plate voltage and grid voltage.
Adjustment is provided for any fila-
ment voltage throughout the entire
working range of the tube. Any plate
voltage between O and 125 can be
utilized and any negative grid voltage
up to minus fifteen volts is available
on each section, Sixteen of these small
control panels can be seen in figure |
and there are sixteen similar panels on
the opposite side of the rack.

An enlarged view of one of these
panels is shown in figure 2. TIn the
lower right hand corner of this panel is
a small voltmeter which indicates the
plate voltage. This voltage is con-
trolled and set at any desired value
by one of the slide wire resistance
units located above. The other slide
wire resistance unit is used to adjust
filament voltage. This voltage must
be set and wmaintained with great ac-
curacy, a far greater accuracy than
can be indicated Dby a small type of
instrument  suitable for location on
these panels. Tor this reason a special
highly  accurate voltmeter which is
calibrated against a standard at fre-
quent intervals is used for testing the
vavious filunent voltages.  Figure 1
~hows the voung lady in charge of the
life testing  equipment making  this
tilament voltage check on one of the
~ections.  This voltage is checked three
titmes a day.

Referring again to figure 2. the
small circular potentiometer rheostat
~hown in the center of the panel is
used to control the negative grid bias
applied to the tubes. The value of
this grid bias voltage is indicated by
the voltmeter at the lower left hand
corner of the panel. Three fuses and
three single pole switches are pro-
vided. as shown on the pauel, to pro-
tect and control the plate, grid and
filament circuits.

ILocated near the side of each of the
voltmeters shown on the paunel of fig-
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Figure 5—Panel for controlling the filament
and grid voltages

ure 2 a resistance stick will be noted.
This resistance is bridged across the
filament leads and draws a filament
current equivalent to that of several
tubes. The function of this resistance
is to minimize to an unimportant value
the fluctuation of filament voltage on
any particular section when the fila-
ment of one or more tubes burns out.

Four of the sections used in re-
ceiving tube testing are much larger
than the other sections and are main-
tained under the standard test condi-
tions. On these sections are tested the
sample tubes obtained weekly and
monthly from the factories. The re-
maining sections are smaller, contain-
ing only from twelve to thirty sockets
each and are used for running special
tests.

Methods of improving the manufac-
ture of detail design of the tubes are
continually under investigation and
also many special tests are made to
determine the effect of various changes
in mode of operation upon tube life.
No change in the design or method of
manufacture of the tubes is made until
life tests have indicated that this
change does not exert some unforeseen
or detrimental effect upon the life or
quality of the tube. For these rea-
sons a majority of the special testing
sections are continually in use.

In the standardized life test the
tubes are removed in general from the
racks at 25. 50. 100. 250. 500. 750.
1000 hours and at further intervals
of 250 hours, and tests of electron
emission and vacuum and a general
operating test are made. The making
of these tests is shown in figure 3.

THE WIRELESS AGE

Initial tests on tubes before they
leave the factory and pass into the
hands of the consumer through the
dealer are, of course. very important.
but of equal importance is assurance
that these same tubes will not de-
teriorate after a short life in the hands
of the user. It is for this reason that
these tests are made on the constants
and performance of the tubes at in-
tervals during life.

2\ second rack similar in general
construction to the first is used for the
life testing of the group of power tubes
comprising those of 3. 30 and 25u-
watt tvpes or any others of the same
general characteristics and voltage.
This entire rack is enclosed in screen
meshing.  This meshing is clearly
seen in figure 1 back of the receiving
tube rack.

Figure 4 shows two of the sections
accommodating the five-watt type of
tube, one of the screen doors heing
open.  The power tube testing rack
has plate voltages varying between 3350
and 2000 and safety switches are pro-
vided on each of the screen doors so
that this high voltage is automatically
disconnected if any of these doors are
opened.

Four sections are provided for the
testing of the five-watt type of tube.
All of these sections are supplied from
a common high voltage source. but
each section may be operated at a dif-
ferent filament or grid voltage. In a
similar way the fifty-watt tvpe of tube
can be tested on four sections, all of
these sections being supplied with a
plate voltage of 1000 D. C. [‘our sec-
tions are also provided for the testing
of the 230-watt type of tube. a com-
mon plate voltage of 2000 being pro-
vided.

On account of the high voltages, the
control for these power tube sections is
largely centralized at two points, Fig-
ure 3 shows the panel for controlling
the filament and grid voltages. TFor
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Figure 6—Panel for controlling the plate volt-
aze for the 5, 50, and 250-watt sections

convenience, the plate current meters
are also included on this panel. Owing
to tha fact that these individual plate
current meters for each section must
be at high voltage. they are protected
by grounded metal cases with glass
fronts. Therefore, from this central-
ized panel the grid voltage and load on
each tube can be adjusted.

The left hand panel of figure 6,
whicli is divided into three horizontal
sections. controls the plate voltage for
the 5 50 and 250-watt sections. Fach
of these three-panel sections contains
a plate voltmeter, a main disconnecting
switch of the plug type, an amineter
showing the total load and a rheostat
and switch in the field of the generator.

A great many of the power tubes
are o- such a low impedance that with
rated voltage on the plate and without
a negative grid voltage the plate cur-
rent would be very high so that the
heating of the anode would be ex-

(Continned on page 33)

Figure 7—A group of machines which illustrates a portion of the laboratory equipment
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Radiosyncrasy—First

A WIRELESS AGE
Receiver Awarded
for This Title Se-

lected FromOverOne
Thousand Submitted

HE WIRELESS AGE received well
over one thousand titles in the Febru-
ary-March contest.

First prize, THE WIireLEss AGE Reflex
Receiver (described in the February issue)
was awarded to A. G. Kuehn, Bristol, Okla-
homa. His suggestion for a title was
“Radiosyncrasy.”

The ingenuity of Radiosyncrasy may be
seen in the analysis of its root derivation:
Radio (its own sweet self), syn (with),
and krasis (mingling or mixing) from the
Greek; which gives us an interpretation for
the picture: mixed up radio. The in-
ventor of this new word, which may easily
become famous, probably had also in his
mind such suggestive ideas as “idiosyncrasy,”
“syncopate” and even “crazy.”

Second prize, five dollars, was awarded to
E. B. Correll, Milwaukee, Wisconsin. He
offered the title: “Youth and Age on Dif-
ferent Meters.

Unquestionably, youth and age have been,
and probably always will be, on *“different
meters.” In fact, the old issue between youth
and age was never more aptly expressed.

Third, fourth and fifth prizes, a year’s sub-
scription to Tue WIRELEss AcGE, were
awarded to Stephen J. Leo, Jersey City,
New Jersey; G. A. Wendling, Troy, New
York, and J. P. Bucher, Newport News,
Virginia. The titles suggested by each were
respectively, “Broadcasting the aunts and

Winning Titles
1.—Radiosyncrasy.
2.—Youth and Age on Different Meters.
3.—Broadcasting the Haunts and
Habits of Delayed Husbands.
4.—A Subject for Reflex-ion.
5.—A Child Shall Lead Them. |

Habits of Delayed Husbands.” “A Subject
for Reflex-ion,” and “A Child Shall Lead
Them.”

Each of the three titles very nearly won
second place in the contest. “Broadcasting
the Haunts and Habits of Delayed Hus-
bands” could have been a little more unique
in its phrasing. “A Subject for Reflex-ion”
was one of several titles on the same general
thought which directed the attention of the
reader to the subject itself and the study of
it. “A Child Shall Lead Them” was the
only title that pertinently expressed the idea
of the younger generation leading the elders
in radio.

The majority of titles received had letters
attached commending THeE WireLEssS Ack
for presenting an illustration that portrays
a situation with which all were familiar. A
few were so enthusiastic in their praise they
actually forgot to offer any suggestions for
the title itself. We observed, however, that
such titles found their way into the office
soon afterwards.

Radio in the Home

Prize

A WIRELESS AGE
Receiver to ble
Awarded to the Win-
ner of ‘“Radio in
the Home”’ Contest

4 T
e ] |

Quite unsolicited, contest letters have come
in great numbers commending the general
excellence of THE \WIreLEss AcE, offering
suggestions of future articles desired, un-
biased criticisms of recent issues, and In
general, indicating a verv real interest in the
progress of the magazine. All such letters
were pleasing, and the more appreciated be-
cause they were sent of the writers’ own
volition. The response manifestly arose
from the contest which was unanimously
voted worth while. Current opinion is evi-
dently that such contests bring home to the
reader the “human side” of radio. .

Many suggestions were based on “Jazz
and various modifications of that title.
QOthers were “Interference,” “Papa Loves
Mamma,” etc, “Static,” “No Place Like
Home,” and other titles of songs, comic
strips and popular phrases.

The “Radio In the Home” contest, an-
nounced in the April number, will assuredly
be a like success. Those who were less
fortunate in the last contest may enter the
new one with better assurance of success.

Tue WireLess Ace Contests are strictly
a family game in which all readers may
participate. The prime motive is, and will
be, a spirit of play of an evening, between
times of tuning in on the radio.

So let's sec how much fun we can have
in the new one.

—THue Ebrtors.

Contest

photo illustrating a Cutting and Washington Receiver is a good example.
receive a Wireless Age Receiver (described in April number) as first prize.
subscription to The Wireless Age or “The Wireless Experimenters’

THE NEW CONTEST—RADIO IN THE HOME
Just send us a snap-shot or photo of your radio set showing how it is arranged to fit in harmoniously with the surrounding furnishings.

Second prize. $10.00.
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If your set is "home-made” it will do just as well.
Third prize, $5.00.
Manual,” by Elmer E. Bucher, to each.

The above
The best photo will
Next ten best photos, a year's
Contest closes May 3lst


www.americanradiohistory.com

An Improved Superdyne

Six-Tubes

For Volume on Distant Stations It Is the Equivalent of a High-Priced Receiver

N this improved six-tube Super-
dyne, the various tuning coils
which comprise the antenna, induc-
tance, the tickler coil and the plate
reactance coil, are Curkoids (25 turns).
The secondary and tickler coils are
used in connection with the Curkoid
dual coupler mounting—affordirig a
very fine degree of adjustment of re-

One of the several types of superdyne receivers.

lationship. The coupling is adjusted
by means of a worm gear arrange-
ment coutrolled by a dial on the front
of the panel.

The plate reactance coil which serves
to increase the impedance in the plate
circuit to the point of maximum re-
generation is mounted on a fixed
mounting. placed at right angles to the
other two inductances.

The grid and plate tuning variable
condensers may he of any good reli-
able manufacture. Their capacity is
0005 mid. corresponding to the aver-
age 23-plate condenser. It is very im-
portant that these condensers have
very low losses.

This receiver may be used with a
loop, instead of an aerial and ground,
by connecting the two terminals of the
loop to the aerial and ground binding
posts by placing a small fixed condens-
er in series with one side of the loop.
A 00025 should be satisfactory.

Better results, however, may be ob-
tained by grounding the negative side
of the filament and connecting a small
aerial, consisting of 15 to 20 feet of
insulated bell wire strung across the
room to the stationary plate of the
first variable condenser.

In arranging the lay-out for this set
it will be found that the arrangement
in the circuit diagram will provide

the shortest possible leads. It is well
to remember that the leads which carry
radio frequency currents must be very
short and direct.

In wiring up the set the filament
leads and other parts at more or less
ground potential, should run nearer the
front of the panel in order to prevent
hand capacity effects. Also the vari-

This is a four-tube set made by C. D. Tuska Co.

able condensers should have their rotor
plates connected to the filament or
ground side of the circuit and their
stationary plates to the grid or plate or
high potential sides of the circuit. This
will almost eliminate any tendency
toward body capacity effects.

OPERATING THE SET

In the operation of this receiver
everything depends upon the radio fre-
quency stage. Great care must be used
in constructing it, both in the placing
of instruments and connecting them
up. The main thing to remember is
to hold the radio frequency tube from
oscillating when both tuned circuits
are brought to absolute resonance. It
does not really matter which direction
the rotor or stator is wound, as they
can be shifted in the mountings.

Sometimes it will be found that re-
versing the lead to the coil and plate
circuit will considerably change or af-
fect the audibility of signals. The
operation in general is apt to be a bit
puzzling at first, so a few hints on the
general manipulation of the dials will
not be out of order.

Set the resonating condenser, or
rather the one which tunes the plate
reactance, at about 20 and the wave-
length dial at about the same, and ad-
vance the tickler coil from zero until
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a click is heard in the phones or loud
speaker.  This denotes oscillation.
Work slowly on the edge of this point,
coming forward with the resonating
condenser and wavelength dials until
the old familiar squeal of a station is
heard. Tune this in at the loudest
point and then reduce the stabilizer
little by little and follow up with the
resonating condenser keeping the
squeal at a low tone until finally the
squeal is entirely lost and the speech
comes in perfectly clear. Then again
adjust the wavelength dial for microm-
eter adjustment to further clear up
the music or speech. Experience in
tuning is necessary. Do not be dis-
couraged if your first attempts are not
successful, or if it does not come up
to vour full expectations the first time
you try to tune it.

The parts used in this receiver are
as follows:

Superdyne List of Materials

One special Curkoid Dual Coupler.

One special fixed mounting for Cur-
koid Inductance.

Three 50-turn Curkoids.

Two 23-plate .0005 mfd. Hammar-
lund Variable Condensers.

Seven Eby binding posts.

One 7”x26” Bakelite Dilecto Panel.

One 7”x26” Cabinet.

Two Paragon Audio Frequency Am-
plifying Transformers.

Five Bradleystats.

One Bradleyleak,

Five Freshman Fixed Condensers.

Six Na-ald Deluxe Standard Sockets.

One pair Modern Push-pull Trans-
formers.

Three 7 Quinby Aluminum Frames.

One Warren Loop (this may be used
instead of an outdoor antenna as men-
tioned in the text).

Two Weston Plugs.

Remember, of course, that vou are
at perfect liberty to select other parts
of reliable manufacture and be as much
assured of success.

\4

.00t 0001 i 00025 \ 0005
Fixed condensers of the right capacity for the

particular type of antenna used are to be
preferred to using a variable condenser
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The range of this receiver seems
to be unlimited. With location in
Chicago, it has been found easy to
tune in western stations as distant as
L.os Angeles and Portland, Oregon, on
the loud speaker without resorting to
the head phones first, and the volume
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to block or choke when resonance is
passed. This condition may be reme-
died by touching the finger tip to the
grid terminal on the socket of the de-
tector tube. However, if this becomes
annoying it may be remedied by using
a better grade grid condenser or using
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SIX-TUBE SUPERDYNE RECEIVER 35

similar to the U\V-201A. The grid
condenser is .00025.

The best type of antenna to use with
this receiver is a single wire about 70
feet in length, and 30 or 40 feet high.

Do not touch the wavelength con-
denser aiter it has heen once tuned or

Circuit diagram of the six-tube superdyne receiver described

from KII can be favorably compared
with that of a phonograph. For vol-
ume on distant stations it is equivalent
to any of the high priced sets on the
market today. It is probably the most
sensitive set known for the number
of tubes used.

Trouble may be experienced with a
suitable grid leak. This, you will note,
with some tubes will have a tendency

a grid leak, the latter being preferable.

One very important thing to remem-
ber is never to connect a grid leak
across the grid condenser. If a grid
leak is needed it should be connected
from the grid terminal of the detector
socket to the negative terminal of the
filament with as short leads as possible.

From 2 to 3 megohms will be found
most favorable for use with tubes

balanced with the aerial, for this will
throw the entire set out of tune. The
position for this condenser must be
found by experiment.

Very much care indeed must be
taken in the wiring and selection of
instruments. It is always best to se-
lect the very best instruments, and
this is true economy, for eventually,
the better grades must be installed.

“The Heart of Radio”

cessive and soon destroy the tube. In
order to prevent the destruction of
these power tubes in case the negative
grid voltage supply should fail, the
other voltages remaining at normal, a
relay is provided which automatically
opens the field circuit of the generators
in case the negative grid bias voltage
fails or drops below a certain value.
The right hand panel of figure 6
is the main controlling panel for the
whole life testing equipment. In ad-
dition to the usual control switches,
this panel includes an indicating volt-
nieter so that any marked variation in
the filament voltage supply is easily
noted and also a recording voltmeter
in which there is kept a daily chart
of the voltage fluctuation. This daily
chart also gives a ready means of de-
termining the hours per week during
which the equipment is operated. The
equipment is normally operated from
8 o'clock on Monday morning, con-
tinuously day and night, until 12
o'clock Saturday noon. being shut
down over the week end. This gives
a normal operation of 124 hours per
week. This equipment requires the
operation of five motor generator sets
which are located in the basement of
the building. These motor generator

(Continued from page 32)

sets are among the group of machines
shown in figure 7, which illustrates a
portion of the laboratory power equip-
ment.

The motor generator set furnishing
the filament voltage supply has a com-
plete automatic regulating equipment
both on the motor and the generator
50 as to provide continnously perfect
constant filament voltage.

At the present time there are ap-
proximately five hundred tubes on
life test in this room. This represents
a value of over $3,500 in tubes oper-
ated to full life solely in order to gain
information as to their characteristics
and length of life. and to help enable
the factories to make better and better
quality tubes.

The question is often asked: “\What
is the life of a certain model of Radio-
tron?” Tt is the purpose of this equip-
ment just described. and which is in-
stalled and maintained at considerable
expense, to answer this question and to
answer it in the most thorough manner
possible. The answer, however, is not
a definite figure for any particular type
of Radiotron, hut information indicat-
ing how the life is changed by the
many different conditions under which
the tube is used. Tt is, therefore, in-
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correct to consider that every type of
tube has a definite life figure. A slight
variation in filament voltage greatly
changes the life of the tube. It also
varies depending upon the particular
combination of filament, grid and
plate voltage that is used. Because of
the fact that nearly everyone operates
a tube in a little different way and
does not have accurate instruments for
continuously maintaining the filament
voltage at a certain value it is abso-
lutely impossible to predict what the
life of a tube will be in the hands of
the user. The life of a Radiotron can
no more be accurately determined than
the life of an automobile. A certain
automobile is delivered shiny and new
from the factory. A few hours later
it may be a wreck on the roadside or
vet again it may have a long useful
life and be finally relegated to a mu-
seum where it will serve a useful pur-
pose for a century or more.

So it is with vacuum tubes. The ac-
tual life in the hands of the user can
never he predicted, but it is the aim
of the manufacturer to supply tubes
of the highest possible quality so that
if care is taken in their operation the
life under the conditions of normal
operation will be satisfactory.


www.americanradiohistory.com

A Summary of the Entire

Subject of Amplifiers

ﬂmpl@ﬁers

Amplification Without Distortion

Every kind of amplifier described with rules to guide the designer
By Louis Frank

PART 1

Single-stage amplifiers. Resistance amplifiers.
Tuned circuit amplifiers.

plifiers.

Inductance am-
Tuned Radio Frequency

To be continued in successive issues

HE radio frequency energy col-
I lected by a receiving antenna de-

pends upon a number of factors,
but even in the best of cases is small.
As a result it has been necessary in
the past to increase the transmitter
power to exceedingly large values in
order to maintain communication with
the receiving stations. The intensity
of the received signal may be enlarged
by amplifying the small received en-
ergy at the receiver and this is the
common practice today since all broad-
casting stations are operating on rela-
tively low powers and it becomes ab-
solutely essential to amplify.

Before the advent of the electron
tube the only type of amplifiers avail-
able were the old Brown relay and the
Telefunken sound intensifier. These
produced at the best very small ampli-

fications. In the case of the electron
— tube there was de-
Single | veloped a device
Stage }\'hich has inherent
Amol: n it large amplify-
mplifier | ing properties, and

-

bv the use of a
number of tubes almost unlimited am-
plifications may be secured. At the
same time the electron tube is capable
of fulfilling one of the most important
conditions of a good amplifier : namely
amplification without distortion. So
important is the entire subject of am-
plification that it may be considered the
backbone of reception today. It is
therefore the object of this article to
summarize the entire subject of am-
plifiers. emphasizing the lugh lights of
the subject.

When a small voltage is applied to
the grid of a three-clement vacuum
tube a large current will flow in the
plate circuit as a result of the well
known relay action of the tube. This
large plate current may be made to
flow through a high resistance or in-
ductance placed in series with the plate,
and across this resistance or inductance
therefore, a voltage may be developed
which may be many times greater than

the originally impressed grid voltage.
Or from the point of view of energy,
a considerably greater amount of en-
ergy will be available in the plate cir-
cuit for operating, for example, a loud
speaker, than is applied to the grid in-
put of the tube. To secure this am-
plifying action the circuits must be
properly designed.

Not only will a good amplifier am-
plify, if properly designed, but to be a

\+
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good amplifier it must fulfill one other
important condition: It must produce
in the output circuit of the tube an
enlarged and exact copy of the signal
impressed on the grid input circuit.
This will only be the case if the plate
current is always proportional to the
grid voltage. I‘rom the general shape
of the grid voltage-plate current char-
acteristic of the tube, figure 1, it will
be scen that this condition of direct
proportionality is obtained over the
small range of grid voltages where the
curve is a straight line, namely between
points A and B. Operation within this
range can be accomplished by adjusting
the value of the grid bias potential to
a value midway between that of A and
B. Thus our first design consideration
is to operate the amplifier tube always
with a negative grid bias, so that we
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work on the straight line portion of the
characteristic curve thus securing am-
plification without distortion.

When the tube is operated under
such conditions the amplification of the
tube is constant, and is called the “am-
plification factor” of the tube, repre-
sented by u,. The amplification factor
of a tube is one of the most important
constants of the tube, for the actual
amplification secured in practice de-
pends upon it. The amplification
factor of a tube is defined as the maxi-
mum theoretical amplification which
mzy Dbe obtained in the tube. Thus
if (e) volts are applied to the grid.
then the maximum possible volts which
may be obtained in the plate is u.e
voits. This maximum is never really
attained, but it may be approached very
closely in actual practice as will be
shown. The maximum amplification
which a tube is capable of giving.
nately u,, depends solely on the con-
struction of the elements and how they
are placed relative to one another.
Thus if the grid wires are placed close
together, and are made very fine, the
amplification constant increases, and if
the grid is moved closer to the filament
it will also increase.

As opposed to the theoretical maxi-
mum amplification factor of the tube
o, we have the actual or true amplifi-
cation which is really secured in prac-
tice when the amplifier tube has a re-
sistance or inductance in the plate cir-
cuit. This is called g, and is in all
cases less than the maximum factor
po. That it must be less will be evi-
dent from the following. For each
volt which is applied to the grid there
is developed inside of the tube in the
plate circuit w, volts due to the am-
plification factor p,. Now obviously
some of this amplified voltage must be
consumed in the internal plate circuit
resistance of the tube, leaving the bal-
ance of the amplified y, volts for the
output. Thus the actual output must
be less than the theoretical maximum
amplification of the tube. It is the ob-
ject of correct amplifier design. how-
ever, to make the voltage consumed in-
side the tube as small as possible, thus
leaving most of the amplified voltage
available for the output. We will now
consider the actual design of the vari-
ous types of amplifiers.

The circuit for such an amplifier is
indizated in figure 2, In this case the
amplified voltage is obtained across a
resistance placed in the plate circuit.
The question is what is the real ampli-
fication which can be obtained with
this amplifier. This depends upon a
number of factors, but assuming that
we are working with a given filament
current and plate voltage it depends
upon the amplification constant, po, of
the tube, and upon the value of the
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external resistance R. If we call the
internal resistance of the tube Rp, then
the_total plate circuit resistance is
R+Rp. It can be shown mathemati-
cally that the true amplification in-
creases as the external resistance R in-
creases. \When the resistance R equals
the internal resistance of the tube Rp
the actual amplification obtained is 14
of the maximum possible amplification
po. for obviously half of the voltage
will be consumed in the plate resistance
of the tube. If we make the external
resistance R less than that of the tube
then the real amplification will decrease
below Mp,. If we increase the value
of R then the real amplification will
increase, and it increases according to
the curve of figure 3, which shows real
amplification against the external re-
sistance R. TFrom this curve it is seen
that the practical maximum true am-
plification, where the curve hegins to
flatten out, is obtained only if the load
resistance is several times higher than
the plate resistance of the tube, say
about three times as great. Thus for
the type of tubes on the market today
like the UV-199, UV-201 A, etc., which
have plate resistances of about 20,000
ohms, it is desirable to have over 50,000
ohms in the plate.

It would appear that the more we
increased the value of the external
plate resistance R the more true am-
plification we would get. However
from figure 3 we see that while this is
so the actual increase in amplification
after point A is reached is very small
for the greatly increased value of re-
sistances. In other words we have
here reached the practical engineering
limit. ITowever there is another draw-
back to actually increasing the value of

— the resistance R.
One-Step The  amplification

| Resistance | °f @ tlul)eldepenl(ls
A lified upon the plate volt-
mp age actually applied

to the plate. Now
if we have a constant plate battery volt-
age it is evident that there must be a
drop of voltage across the external re-
sistance R.  Thus only part of the
plate battery voltage is applied to the
plate. The greater the resistance R the
greater will the drop across it be. and
the smaller will be the actual voltage
applied to the plate, thus decreasing
the amplification obtained. 1f we
wanted to keep the effective voltage on
the plate constant irrespective of the
external resistance R we would have
to increase the plate battery voltage as
we increased R, in order to counteract
the voltage drop across R. This is
very costly, hence there must be some
limitation to the increase of the exter-
nal resistance R. Tor these reasons in
actual amplifier design it is not desir-
able to go beyond about three times
the tube resistance for the value of the

external resistance R. Thus for the
20,000 ohm tubes at present on the
market a suitable value for R is about
50,000 to 60,000 ohms.

The circuit for this amplifier is in-
dicated in figure 4, in which it is seen
the amplified voltage is developed
across an inductance in series with the
plate circuit. In general the resistance
of this inductance is much lower than
its reactance at the frequencies em-
ployed and it may therefore be neg-
lected. In such an amplifier the true
amplification is directly proportional to
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the reactance. The larger we make the
reactance the greater is the true am-
plification obtained. Hence by making
the inductance L very large we can
approach the theoretical maximum
amplification very closely. This type
of amplitier will give higher amplifi-
cations in general than the resistance
amplifier above described.  For the in-
ductance I, is an iron core inductance,
and its resistance is therefore very low
compared to its reactance. Thus there
is a very small direct voltage drop in
it. hence the entire plate battery volt-
age is effective on the plate of the tube.
In using inductance coupled amplifiers
care must be taken to prevent satura-
tion of the iron core, for direct cur-
rent flows through it and magnetizes
it. If it becomes saturated distortion
will occur. There are just two prac-
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tical ways to avoid this. The first is
to use an inductance having an iron
core with very large cross-section, so
that the small plate current will create
only a very low flux density. This
precaution need be observed only if
the inductance is a closed core affair.
The second way to — —

avoid distortion due |  Qne-Step
to saturation of the e e
iron core is to use | Amplifi
an open core in- pither

ductance, or aclosed
core inductance with a small air gap.
The sinall air gap or open eore effec-
tively prevents saturation. The exact
value of inductance to use for maxi-
mum amplification is not very eritical
Iut should be about two times the
value of the internal plate resistance
of the valve at the lowest frequency
used. To illustrate by means of a
practical example, suppose you desire
this amplifier for receiving hroadcast-
ing. Then we may consider the lowest
frequency received as about 50 cycles,
since music ranges in frequency be-
tween 50 cycles and 10,000 cycles. At
30 cycles the reactance of our induc-
tance should be at least twice the in-
ternal resistance of the tube, which for
the usual type of tubes as the UV-199
and UV-201A is 20,000 ohms. Thus
our reactance should be about 40,000
ohms at 50 cycles. Since reactance is
given by the simple equation :

Reactance — 6 X frequency X in-
ductance == 61{l., we have

40000 = 6 X 50 X L
therefore inductance = L =
henries.

For the frequencies higher than 50
cycles the reactance will be greater,
hence the amplification may be some-
what greater at the higher frequencies,
so that it is seen that no loss of ampli-
fication is thus secured.

133

O~E Stace Tuxen Circuit
AMPLIFIER

In this type of amplifier a tuned
radio frequency circuit is used as in
figure 3, and the amplified voltage is
developed across the tuned circuit. In
general this circuit is a radio frequency
circuit and can therefore only be used
for radio frequency amplification. If
an analysis is made of the impedance
of this circuit it will be found that to
currents of the same frequency as its
natural frequency it offers the maxi-
mum impedance. Ilence for any given
current value the maximum voltage
will be generated acvoss the circuit at
its natural frequency. At this natural
frequency, or resonant frequency of
the circuit, the circuit behaves like a
pure resistance whose value is given
by the simple equation

R effective = ——
CR
(Continued on page 68)
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Sun Spots and Radio

Prominent Radio Engineers Refute Astronomer’s Theory

ROFESSOR MORECROFT, Dr. Goldsmith and John V. L. Hogan, knowing that The Wireless Age is at all times primar-

ily concerned with publishing authoritative material, submit their statements which are designed to impress our readers

with the importance of understanding the profound difference between a theory and a basis of fact. With due respect to
Professor David Todd. the three prominent engineers point out that his theory of Sun Spots and Radio is only a theory, un-
supported by sufficient evidence of proof and that, furthermore, static will not interfere whatever with our mid-summer’s radio.

Letlers to THE WIRELESS AGE from

Dr. Alfred N. Goldsmith

Chief Broadcast Engineer. Radio Corporation
of America

tells “The Wireless Age” readers that the
coming summer will give us plenty of
radio enjoyment.

To the Editor:

An investigation of electrical dis-
turbances of radio reception discloses
the remarkable irregularity of the ef-
fects observed and demonstrates the
difficulty of predicting the strength of
electrical disturbances (static) at any
future time.

As a general rule. static is least in
the early morning and in the cold win-
ter months. On the other hand, there
are sometimes very severe periods of
static at night and even in the coldest
weather.

Static varies from year to year,
sometimes being unusually weak for
several vears in succession and some-
times being strong one year and weak
the next, and so on.

Then too, there are some years when
static is sharply “bunched” during a
given limited portion of the year, the
remainder of the vear being relatively
free from static.

Many theories have been advanced
to account for static. Lightning
storms, electrical currents in the upper
layers of the atmosphere, electrical
bombardment of the upper atmosphere,
earth currents, and changes in the
magnetic condition of the earth have
all been suggested as possibilities. Pre-
sumably, any imaginative geologist,
meteorologist, or astronomer could
evolve a goodly volume of fairly plausi-
ble theories based on his specialty.

But to correlate such theories with
the systematically  observed facts
over a long period of time is quite
another matter. In the first place, an
enormous volume of information has
to be experimentally gathered and this
information must then be statistically
analyzed. In the second place. effects
must be predicted on the basis of this
theory and the effects actually found
to occur as predicted.

So far as radio engineers are con-
cerned, neither of these requirements
has vet bheen successfully met; and
consequently, interesting as any par-
ticular theory may be, it cannot be
regarded as more than a pleasantly
suggestive and stimulating thought.

Professor J. H. Morecroft

Columbia University, President of the Institute of
Radio Engineers, Consulting Engineer,
New York City

says we cannot predict static conditions
from present established data.

To the Editor:

There is no doubt that radio will
continue to furnish us instruction and
entertainment during the summer
months as it has during the winter.

The connection between certain vari-
ations in the earth's magnetic field and
the presence of spots, or storm centers,
on the sun seems to have been reason-
ably well established but. in so far as
I know, there is no proof at all which
shows a dependence of our enemy
static upon the changing magnetic con-
dition in the earth so brought about.
It seems quite likely that such a con-
nection does exist, but it may be so
slight as to be negligible. Quite likely
the atmospheric disturbances which
cause us most of the trouble classed
under the head of static are of terres-
trial origin. Although much less vio-
lent in character than are the sun’s, our
earthly storms are so much closer that
their effect on radio receiving sets may
be incomparably greater than is that
of the sun’s storms.

\What then about the coming sum-
mer with the predicted prevalence of
large, well-defined sun spots? Shall
we be so disturbed by these solar tur-
bulences that listening will constantly
remind us of frying eggs, in the sput-
tering spider? We have no reason at
all to believe so. The coming summer
will give us as much, or more, enjoy-
ment from radio than have its pred-
ecessors. The change in activities
which the reasonable listener will de-
velop as the summer advances, will be
due to calling in his first lines of attack.
Instead of listening to stations thou-
sands of miles away, which naturally
send to him very weak signals, so weak
in fact that they are well buried in
static, he will deign to listen to sta-
tions nearer home, which because of
their nearness, will put at his disposal
signals much stronger than the atmos-
pheric disturbances, signals which will
therefore be free from objectionable
noises to a degree sufficient to make
radio listening still a worth-while man-
ner of spending the evening.
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John V. L. Hogan

Fellow and Past President. Institute ef Radio

Engineers
Member, A, 1. E. E.

protests that broadcasting was successful
in the summers of 1922 and 1923 in spite
of atmospheric conditions.

To the Editor:

May I suggest that Proiessor Todd's
prediction carries with it a number of
unsound implications® To say, as he
does in the April number of your
magazine. that “during the coming
vear radio reception will be most diffi-
cult because of heavy static dis-
charges” is necessarily to be misunder-
stood. Perhaps a careful reading of
his entire article, coupled with a knowl-
edge of radio transmission phenomena,
would allow one to assign a proper
weight to the bare statement that I
have quoted. I fear, however, that
many of your readers will be led astray
by the brevity and positiveness of the
prediction, and that they will consider
it certain that static will prevent effec-
tive broadcast reception this summer.
Hence this letter.

The fact is that any prediction as to
static is unsafe. We know too little
about its origin and causes to warrant
any prognostications. Professor Todd
may be certain that we shall have un-
usual solar disturbances, but even if
we do there is no certainty that static
caused by them will prevent radio
transmission. We have the proof of
this in Professor Todd’s own statement
that sun spot activity which broke up
transatlantic cable service did not pro-
duce static strong enough to interfere
with transatlantic broadcasting!

In the spring of 1922 most radio
engineers feared “summertime static.”
When the summer of 1922 was over,
they commenced to wonder why so lit-
tle static disturbance of broadcasting
had been observed. Some pessimists
insisted that it had been an especially
good summer for radio, and said
“Wait until next July!” But the sum-
mer of 1923 disappointed them again,
fcr good broadcast reception was pos-
sible right through the hottest months.
There 1s no real reason to expect the
summer of 1924 to be any different.

The main technical reason that
broadcasting keeps on performing sat-
isfactorily in the summer months is
that the transmitters generate powerful
continuous waves of high frequency.
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Whittemore builds

A RADIO HOME

Government’s Radio Engineer plans a home
with a complete radio installation
By S. R. Winters

RCHITECTURAL  plans  for
A the building of many homes in
the future will make specific
provision for the convenient wiring
and installation of radio-receiving in-
struments. Not unlike facilities for a
shower bath, the folding bed, electric-
light fixtures and the coal bin, the
blueprints of the architect of tomorrow
will include a systematic plan for in-
stalling a radio-telephone receiving set.
This foresight in the building of resi-
dences will not only recognize radio
as an integral unit among the con-
veniences of maodern homes, but will
contribute to the pleasing arrangement
of the installation of such apparatus.
Fortunately for the popularity of
the inclusion of radio facilities in the
specifications of the architect, I.. E.
Whittemore, formerly alternate chief
of the Radio Laboratory of the Bureau
of Standards, but recently appointed
secretary to the (overnmental Inter-
department Radio Advisory Commit-
tee, is among the first if not the first,
to make specific provisions for the
installation and arrangement of radio
instruments in his home, The 7-room
house now being constructed for Mr.
Whittemore at ldgemoor, Maryland,
about eight miles from the heart of
Washington, is being erected accord-
ing to original plans contemplating the
convenient and pleasing arrangement

of loop antennas, Dbatteries, loud
speaker and other units for the recep-
tion of radio communications.

Of course. the facilities for install-
ing the radio equipment will he largely
devised by Mr, Whittemore. How-
ever, the contractor who is building
his suburban residence has been in-
structed to lay a conduit from the
basement, where battertes will be
placed, to the second floor of this
home, thus obviating the unsightliness
caused by ordinarily depositing the
hatteries under the cabinet or table on
which the receiving instruments proper
are mounted. Wires from the second
floor to the first fioor will connect with
a loud-speaking device. which can be
operated when a group of persons
desire entertainment, information or
other intelligence borne on the invisible
clectro-magnetic waves,

The study of Mr. Whittemore,
which he modestly describes as his
“den,” will be on the second floor of
his residence where the radio-receiving
instruments will be installed. The
latter will be placed on book shelves
which may be closed, thus hiding from
view any unseemly mechanism. The
terminals for the antennas and those
of the receiving set will be brought
together in one plug board. The lead-
in wires from an overhead antenna
will come from a nearby tree and

WTSI0E
ANTENNA
LEAD-IN

Loep IN
FRONT WALL

N BASEMENY

A i
STORAGE BATTERY POWER

£
e S|
k Ty T
i =
S iy
Ny

The radio home designed by L. E. Whittemore
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L. E. Whittemore

pierce the walls of the home to the
antenna plug. In addition to an out-
side antenna, Mr. Whittemore has in-
stalled two large loop antennas, com-
prised of single turns of wire at differ-
ent sections of the walls. The use of
two loops, situated at different angles,
will enable the operator to readily
avail himself of the directional char-
acteristics for reception. a peculiar
virtue of a loop or coil of wire.

This “radio home —if this term is
permissible—owned Dby the secretary
to a government committee in which
is reposed the administration and reg-
ulation of radio among the various
government departments ax well as the
exercise of a profound influence on
radio broadcasting and commercial
traffic. should serve as an example for
popular duplication. Mr. Whittemore,
in his former capacity as alternate
chief of the Radio laboratory of the
Bureau of Standards, was among the
vanguard in the development of this
science.  Therefore, his judgment in
modifyving the blueprints of the home-
building architect to make specific pro-
visions for radio installations carries
with it a prestige and scientific knowl-
edge that deserve widespread emula-
tion aund as a result it is not unreason-
able to assume that “radio homes™ will
beconte increasingly popular in the
near future.

The article on the construction of
a super-heterodyne which it was an-
nounced would appear in this num-
ber was not completed by the time |
| of going to press and had therefore
to be omitted.
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Olive Ann Alcorn, dancer, late Winter Gar-
den star, giving hervvtl‘g}ks on dancing from

Hot Hoot Owl Stuff

BROADCASTING Station KG\V,

out in Portland, Ore., tries to
shape its programs so that in the course
of a week every kind of listener, re-
gardless of his tastes will have some
entertainment that particularly suits,
but the one weekly program that seems
to suit all is the meeting of the “Keep
Growing Wiser Order of Hoot Owls.”
One clerk is kept busy on “Hoot Owl”
mail all the time and during a meeting
two telephones and a telegraph loop
are kept constantly busy.

The “Hoot Owls” do not sound like
regular radio stuff. They sound as
though there was a dandy party going
on in the next room and somebody had
left the door open. Of course, it is all
carefully staged, more so than a regu-
lar concert, with every minute of the
two hours carefully scheduled, but the
general effect is as though it were all
haphazard and pure fun. The degree

The St. James
Choir of male voices
broadcast from WEAF

Peeps Into

Broadcast Stations

team is made up of the best wits in
town, one merchant, one law_\'er, a
wholesaler, a piano dealer, the owner
and manager of a booking service and
an insurance man; also the manager
of KGW and a goat that is always
heard, but never seen.

The *“Hoot Owls” always come ol
the air with an orchestra overture, the
“Hoot Owl” song, the first and only
regular announcement, and then the
meeting is turned over to the grand
screech who calls the roll and starts
the fun. The first order of business
is the initiation and the ride on the
goat. From then on it is frolic, music
and ad Iib wit. All solos are put on
with orchestra accompaniments and
sometimes two orchestras and six
singers besides the degree team are
introduced.

One member of the degree team
started to tell a story one night. He
was promptly stopped by three other
members. Ten minutes later he tried
again and got a bit further—there was
a blonde opposite the traveling man in
the Pullman car—before he was stop-
ped. A third attempt brought him to
where just as the porter turned his
back. He tried for four meetings to
tell that story, but the degree team or
the orchestra always drowned him out.
The mail doubled and every other letter
was an urgent request or a demand
that he be allowed to finish. Threats,
bribes and mandates came in galore.
One old woman came to the studio to
see what the place looked like, ostensi-
bly, but before leaving she asked the
secretary in a whisper if she couldn’t
hear the rest, but the story has never
been finished.

Lots of requests come in to broad-
casting stations to have certain people
sing or play, but so far as Dick Haller,
manager and director of KGW knows,
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Richard V. Haller,
announcer and di-
rector of KGW

&

he has only one group so popular that
the listeners kick when they are not
on the program at a “Hoot Owl” meet-
ing. This group consists of Helen
Lewis, Kathleen Duffy and Ruth
Meade, all of whom sing and play at
least one instrument each. They’ve
never been known to pull a flop, nor
have they ever given the audience all
it wanted.

Women aren’t allowed in the “Hoot
Owls.” Men and boys who listen are
entitled to membership cards and they
are issued by the thousands. The
degree team, those who put on the
programs, is a closed organization,
requiring a unanimous vote from the
others on the team for admittance and
each man must be talented in some way
to be eligible. There is at present a
long waiting list with a full-fledged
bishop at the top.

Lady Martin Harvey Startles
CKY Listeners

QUITE a sensation among radio

listeners was created by Lady
Martin Harvey’s address at Central
Congregational Church, Winnipeg,
broadcast by CKY. The eminent
actress denounced alleged activities of
the communists among children and
made statements which were warmly
contradicted by several listeners who
telephoned the broadcasting station.
The responsibilities of broadcasters
for remarks made by speakers during
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church services or on public
platforms has not yet been
defined. To make broad-
casting authorities responsi-
ble for opinions expressed by
speakers would surely be to
impose hardship tending to
restrict ireedom of speech
and to curtail the use of
radio. Many excellent ser-
mons and addresses would
never have been heard had
the Droadcasting director
been expected to insist on
their bemng written out in
advance and censored.

Moving a Broadcast
Station

T took only one concert,

broadcast from the new
studio of WJAN. to prove
to the Union Trust Com-
pany, which owns and oper-
ates this station. that WJAX
was getting out over the
entire country from its new station
just as successfully, and perhaps more
so. than from its old location in the
Citizens Building.

The new studio is located upon the
twentieth floor of the new twenty-story
Union Trust Building, the largest bank
and office building in Cleveland, which
is shortly to be occupied by the Union
Trust Company itself.

The moving of the broadcasting

virginia and Maxime Loomis, two tiny Movie Stars appearing at KFI

station to the new building was simply
the forerunner of the moving of the
entire bank.

During the process of moving, prize
contests were arranged so that im-
mediately after the new station was
ready tor business, announcements
were broadcast. The prizes amounted
to well over $1.000, which was offered
by Cleveland radio dealers and manu-
facturers to determine what distance
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was reached by the new sta-
tion, as well as clearness of
reception. Replies were re-
ceived from Miami, Florida,
and points in the extreme
west.

Speaking of Bears

FROM the land where wild

game is still plentiful has
come a request to WGY, the
Schenectady. N. Y., radio
broadcasting station, that
child-eating bears be deleted
from bed-time stories for the
children. In a country
where bears are a frequent
sight such stories, it 1s ex-
plained, put fear in the
hearts of children.

The letter came from I, J.
Lee, a resident of Lee Val-
lev, seven nmiles from Massey
Station or New Ontario,
Canada. Mr. Lee is the first
settler of the place which is
named after him. He is well over
seventy years old and has lived at Lee
Valley for thirty years.

“I want to file a protest,” writes Mr.
Lee, “against the bedtime stories for
the children about bears eating up little
boys or wanting to. Remember that
stuff goes to this new country where
there are bears. There are few chil-
dren going to school who haven’t seen
a bear.”

Paul Whiteman and his world famous Palais Royal Orchestra broadcasts from WEAF
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Best Bets in Humor

’S Matter Pop?

LAY AT LAST You i
TESIN To TALY Tine I

Ix Deep
SMiTH—"It must take a lot of money to

Eclipsing the Ancients

follow the radio craze. I hear you have a By WiLLiamM HARVEY BRADFIELD

new outfit—what kind of receivers are you
going to have?”
SmyTHE—"I don’t know. The court hasn't
appointed them yet.”
—American Legion Weekly.

Methuselah, Methuselah,
He lived three thousand years ago,
And 'cause he died in early youth,
Knew naught of Radio.

Befuddled Radio Enthusiast—*Been wait-
ing for over an hour—when does that con-
cert commence?”

He never had a crystal set,

Much less a Neutrodyne;

He never heard “The Cat” announce
Nor knew. the ether’s whine.

Cleopatra, Egypt’s queen,

Though hemmed around with wealth,
Could never listen in at night

For hints upon her health.

King Solomon, so wondrous wise,
And wed a thousand times,

Could never dance around his house
To South Sea Island chimes.

So, though the ancients had their fun,
Their wealth, their slaves, their glory,
We fellows with a home-made set
Itave got ‘em skinned. begorrie!

A MisNOMER

It is indeed a cynic who refers to radio
as wireless after winding coils, connecting
parts and putting up the aerial

—Life.

Mutt and Jefi—Yes, Aint Science Wonderful

SO Ss!
A sailor has no EZ time,
When on the DP sails.
It's RD finds, aloft to climb,
Exposed to 1C gales;
And then in KC makes a slip,
Or if he DZ grows,
A tumble off the RD ship.
And into the CE goes.
—Life.

Solitude By H. T. Webster

—N. Y. World.
By Bud Fisher

o —— — - —— ~ — T =T
UK Tomevs A smamr ) M6 T ma ne Hears A % | e ceraes) BARNED 1F ) (sl v |
¥ MAn! HE ToLd te Toment | | FLY waLong on A w»al | ceo -ecp  J ] T xNew. |"“ LOTIFS | r -
| THAT SCLEATISTS HAve [ | PAD Easy At Pl over Eo L oo |S€6 1F You || BLEA ‘{:;":; oowhn, |
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N its development the
great wireless  station
of Konigswusterhausen
near Beriin forms an in-
teresting experiment. it
shows in a work of many
the great arc-gencrators
The sending energy

vears how
have been created.
for this giant station 1s now used for

wireless telegraphy as well as for
telephony.

l.et us pursue the growth of this sta-
tiont,

The first and for ten years also the
only applicable system for generating
continuous electric oscillations. was in-
vented by V. Poulsen in 19C3. Wire-
less telephonic communications over
short distances were alreadyv demon-
strated by Poulsen in 1904. \When the
Gierman Poulsen patents were offered
to the C. Lorenz Aktiengesellschaft in
1906, this firm recognized that during
thie next years it would be possible only
by means of this system to telephone
by wireless. Consequently this firm
devoted itself for a long time in the
construction of wireless sets, fittecdl out
for radio telephony.

Since 1910 radio telephony was prac-
tically used for military and naval pur-
poses; i. e., only by the Lorenz-Poulsen
system.  That nothing was known
about this matter for so long a time, is
only because the monopoly of using
radio telephony had been conceded to
the German Navy. The reasons for
keeping this system a secret having dis-
appeared, it is now possible to publish
an account of the development of the
Poulsen arc system.

As can be seen. the development of
the arc-generators used in Konigswus-
terhausen was influenced bv the en-
deavor to create and to perfect a sys-
tem of wireless telephony. WWhile in
other giant stations wireless telegraphy
was nsed for communication, this was

oYe!

||°||
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Konigswusterhausen

By Dr. Albert Neuburger

German Correspondent
For The Wireless Age

done at Nonigswusterhausen by tele-
phony. Now this station serves, as has
wreaay been mentioned. for telegraphic
transmission as well as for the tele-
phone service.

Aside from the arc-generators it may
be mentioned that there wre other
methods of producing high frequency
clectrical oscillations of a continuous
character; t. e., oscillations of constant

amplitude.  These methods are the
high-frequency generator, the tube.

and the arc-system.

\While the high-frequency generator
system is based upon the tendency to
generate high-frequency oscillations for
radiotelegraphy directly from genera-
tors, and while in the tube transmitter
syrtem triodes serve to generate oscilla-
tions, there is used in the ar.-system a
direct current arc which s able to
charge and discharge a condenser cir-

- cuit in rhythmical succession.

I'he Danish inventor, \aldemar
I’oulsen, in order to transform direct
current energy to high-frequency

energy caused a magnetic field to act
upon the arc and made the arc glow in
an atmosphere of hvdrogen and thus
devised the practical use of the arc
transmitter in wireless traffic.

The arc itself was generated be-
tween two electrodes. the positive one
of which is made of copper while the
negative one consists of coal.

The coal electrode is turned round
its axis by means of a special motor so
that fresh points of this electrode are
always burnt. Tn this way not only the

Control panel of the Konigswusterhausen radio station
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houses the

The building that
apparatus

transmitting

coal is burning uniformly, but also the
arc is always of the same length.

The connection of Poulsen trans-
mitters is either direct or intermediate
circuit connection. For the radiation
of the oscillations produced by means
of the arc both ends of the lamp are
connected to the aerial and to the earth
(direct connection) instead of the in-
ductance and capacity of the closed
circuit. In the other case the aerial,
by means of a coil. is coupled to the
inductance of the closed circuit (inter-
mediate circuit connection).

As distinguished from spark trans-
niitters it is not possible to operate with
the working current absorbed by the
arc for the purpose of radiating the
energy in the sense of Morse inkwriter
signals, because the arc would be much
disturbed or totally quenched. If the
ignition were renewed again and again,
apart from other difficulties in trans-
mitting. speed would he slackened.

In the service until now two methods
of operating have been used, one of
which is based upon detuning the aerial
in so far as a second wave, a so-called
detuning {or “back wave”) is sent out
during the intervals between the sig-
nals.

These are the principles of the arc
system in which a good many improve-
ments have been made during the last
vears by the Lorenz Company and
especially by its engineers. Dr. Gerth
and Dr. Pungs.

The Lorenz-Poulsen sender of today
has two rotary electrodes. By making
both electrodes rotate and by replacing
the copper electrode by a second coal
electrode, the constancy of oscillations
is guaranteed so that a good hetero-
dyne reception is possible. The arc
noises which formerly had been noticed
are totally removed.

(Continued on page 60)


www.americanradiohistory.com

RADIO NEWS
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FROM ALL OVER THE WORLD

Broadcast Reception on Mov-
ing Trains in England
and America
THE possibility of listening-in and

connecting up with the chief broad-
casting stations in the country while
traveling by train at a high speed, by
means of an indoor aerial, has been
established.

A six-tube set was recently installed
in a train of the English Great Western

The submarine oscillator and depth finder

Railway. Connection was at once se-
cured with the London broadcasting
station, and was maintained through-
out the whole of the journey.

Forty miles from London, and at a
speed of eighty miles an hour, the re-
sults were surprisingly good, being
clearly heard from a loud speaker above
the noise of the train. Sixty miles
from London, there was no diminution
in the strength of the reception. At
this point a change over was made to
pick up Birmingham, and this was
accomplished. Later tests in the use
of head phones and in getting other
stations were equally successful.

Delegates to the Convention of the
Telephone and Telegraph Section of
the American Railway Association re-

cently held at Colorado Springs were
able to try out the great possibilities
of radio on moving trains. The special
train bringing delegates from Chicago
was equipped for radio reception with
a seven-tube heterodyne. The aerial
consisted of two wires stretched the
full length of the car on either side of
the roof. The ground was made to the
car water system.

The train left Chicago about ten in
the morning and reception continued

ik s h
recently perfected by the navy department

good throughout the day and evening.
The next morning. Sunday. the dele-
gates attended church and took part in
a service three hundred and fifty miles
away.

Many interesting phenomena were
recorded during the trip. Whenever
the train passed through a cut approxi-
mately as high or higher than the car,
the signals were somewhat decreased
in intensity, but immediately returned
to normal strength when the car
emerged from the cut. Sand or stone
seemed to have approximately the same
effect so far as the observers could
tell.

Iron bridges and steel frame build-
ings, or heavy power, telephone and
telegraph pole lines produced the same

4
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effect in a greater or lesser degree. On
the other hand, passing trains did not
appear to produce a noticeable decrease
in signal strength.

The most pronounced effect of
shielding was observed as the train
crossed the Mississippi at Davenport
while the Palmer School was sending.
Between the steel spans, the signals
increased in strength momentarily, but
as the train passed between the steel
girders, there was a weakening and the
signals were almost inaudible with the
amplification used.

Neutrodyne Royalties in
Dispute
THE Hazeltine Research Corpora-
tion has brought suit against the
Freed-Eisemann Radio Corporation in
the Eastern District Court of Brook-
lyn.

The Hazeltine Corporation collects
royalties on all neutrodyne receiving
sets, which are designed in accordance
with the neutrodyne principle invented
and patented by Professor L. A.
Hazeltine of Stevens Institute of
Technology. This corporation sought
a temporary injunction against the
F-eed-Eisemann Corporation which
manufactures neutrodyne receivers.

The motion was denied by Judge
Ir.ce, who ordered the Hazeltine Cor-
poration to return to the Court all
royalties paid them by the defendants.
pending a further hearing. which is set
for June 7, 1924,

At the same time the Court accepted
the offer of the IFreed-Eisemann Cor-
poration to place in the hands of the
Court the full amount withheld by
them awaiting adjudication.

The Freed-Eisemann Radio Corpor-
ation contend they should pay royalties
or. certain patented parts only while
the Hazeltine people demand royalties
on the complete receiver.

The defendants also charge fraud on
the part of the law firm of Pennie,
Davis, Marvin and Edmonds, alleging
that, when the Freed-Eisemann Radio
Corporation contract was signed, the
lawyers who represented both parties
held stock in the Hazeltine Research
Corporation without disclosing this
fact to their clients, the Freed-Eise-
mann Radio Corporation.


www.americanradiohistory.com

May, 1924

Austrian Chancellor Inaugu-
rates Radio Service Between

London and Vienna

DR. SIEPEL, Austrian Chancellor,

in his address on the occasion of
the inauguration of the wireless service
between London and Vienna, presented
a vision of the great future world-
service of radio which is full of
promise. His hopes for radio are em-
bodied in the following extract from
his address.

“One would not fully appreciate the
most modern means of communication
—wireless telegraphy—if one only
attributed to it an importance in the
economic life of the nations. Its ex-
treme importance is confirmed by the
fact that the means of entente between
nations have in wireless a particularly
efficacious acquisition. The interests
which divide nations are rarely ma-
terial. If the nations knew one an-
other better they would understand
and appreciate one another better. Let
us hope that wireless telegraphy and
telephony will perform wonders in this
direction and will contribute to abolish
not only distances in space. but also
moral distances. One of the greatest
inventions of modern science would
thus serve the end aitmed at by the
I.eague of Nations. Ve Austrians
have learned for our salvation that the
league of Nations is an effective in-
strument for the entente between the
nations. and we are very anxious again
to express our thanks, and at the same
tinie the wish that the irresistible waves
of good will and international unity
will find in the near future the way to
the heart of all nations hoth near and
far.”

The radio receiving loop of the giant S.S.
Leviathan

%

% <
The radio photographic machine designed by C. Francis Jenkins and exhibited at the

Washington, D.

Prominent Engineers on Radio
Standardization Committee

PRESIDENT J. H. MORECROFT,
of the Institute of Radio Engineers,
has appointed the following as mem-
bers of the Standardization Committee
of the Institute for the year 1924-25:
E. H. Armstrong, L. A. Hazeltine,
A. N. Goldsmith, J. V. .. Hogan, J. H.
Dellinger, C. A. Hoxie, A. E. Reoch,
I.. W. Chubb. II. W. Nichols, I'. H.
Kroger, R. F. Gowen, L. E. Whitte-
more, Bowden \Vashington and Capt.
Guy Hill. Donald McNicol is chair-
man of the committee.

A book of definitions of radio en-
gineering terms was published by the
Institute in 1922 and the work of the
new committece is to bring this im-
portant work up to date in view of the
many forward steps which have heen
made in the art of radio since then.

Transcontinental Radio Chain
Established

ARRAI\'GEMENTS have been com-

pleted for the establishment of
stations in five cities in Western
Canada. There remains only Van-
couver to complete the transcontinental
chain of radio stations that will make
the Canadian National Railways. Ar-
rangements for the establishment of
stations in Winnipeg, Saskatoon, Regi-
na, Edmonton and Calgary have been
completed.

These stations are not new, like
CKCII in Ottawa, but are stations
already existing with which the Cana-
dian National Railways have conie to
agreement for the broadcasting of
programs. In Winnipeg, the Manitoba
Government telephone station CKY,
using the 450-meter wave length, will
broadcast every Thursday evening;
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C., radio show

from Saskatoon the radio supply sta-
tion CFQC will broadcast every after-
noon between 3 and 4 o'clock; from
Regina. station CKCK, 420 meters,
will broadcast each Tuesday evening;
irom Calgary. station CICN, 440
meters, will broadcast every \WVednes-
day evening, and station CFAC, 430
meters, every Thursday evening; from
Edmonton, station CJCK, 450 meters,
will broadcast every Friday evening.

Radio Shows

ARR[\NGE.\’IENTS have been com-
pleted to have the first annual
International Radio Show, Sept. 22 to
28. at Madison Square Garden. It will
be held under the auspices of the Radio
Manufacturers’ Show Association.

A similar show will be held Nov. 18
to 23 in Chicago at the Coliseum. A
ten-year lease has been taken for
Madison Square Garden and the
Chicago Coliseum, as it is planned to
stage the show each year.

One of the features of the exposition
will be an Amateur Builders’ Contest,
divided into three classes as follows:
High school boys, grade school boys
and the third for girls.

Radio in South Africa

IN Cape Town at the present time

there are three amateur stations who
indulge in experimental transmissions,
on 200 meters namely: AIA (J. S.
Streeter. Esq.), Thursdays, 8 P. M.;
AIV (B. Jeffs, Esq.), Tuesdays, 8
P. M.; AlQ (H. Rieder, Esq.), Sun-
days, 8 P. M.

During a couple of weeks in Decem-
ber, 1923, a 6 kw. \Western Electric
transmitter was installed at Johannes-
burg. This station was heard by con-
siderable numbers of amateurs all over
the Union of South Africa.
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Diners being entertained in a Philadelphia tea-room by radio

Washington and Rome in
Communication by Radio

INCE February 20th, the Navy

Communication Service at \Wash-
ington has been in daily touch with the
San Paolo radio station at Rome. This
circuit. closed as unreliable some time
ago, was recently reopened with
IDO, San Paolo. a new radio trans-
mitting station in Italy, which operates
on a wave length of 10.750 meters.
The messages come to Washington on
a loop receiver in the Navy Building
over a distance of about 4,500 miles,
but go out from station NSS at
Annapolis on 17,145 meters. Com-
niunication is not effected except be-
tween 11 and 12 midnight each night.
and so far only eight or ten messages
have been exchanged a night.

Canadian Broadcast Fading

RADIO enthusiasts in the zone be-
tween Montreal and Toronto, have
for a long time been puzzled by the
difficulties attending the reception of
broadcasting from these cities.

To settle the question definitely and
conclusively the E. B. Myers Company
sent out an expert from Montreal to
make tests and obtain data at numer-
ons points hetween Montreal and
Toronto. The results of these tests
are illuminating and highly interesting.

Looking east it would appear that
Station CFCA reaches to Belleville
fairly well. but at that point the gap
appears to commence. For instance—
Peterborough. at a northern angle, is
almost isolated from the Toronto sta-
tion, though Montreal stations reached
in on occasions.

Kingston hears but little of either
Montreal or Toronto, but the chief fac-
tor there is that, Kingston being located
at the head of Lake Ontario and water
routes being most conductive, the
powerful American stations sail in
with great strength. and practically
drown out the weaker Canadian sta-
tions,

1Zast of Ningston is the apparent
“resistance belt.” Brockville, Prescott
and Cornwall are seemingly indifferent
to Canadian broadcasting, though the
latter city breaks in on Montreal occa-
sionally.  To catch Toronto is an
interesting bit of news among the fans.

As far as Montreal is concerned,
Toronto is not isolated hecause of any
atmospheric conditions. despite the
failure of a very large percentage of
amateur operators to receive the Queen
City’s broadcasting. The trouble seems
to be caused by simultaneous broad-
casting by Montreal and Toronto sta-
tions and if the program times were
altered so as not to conflict, Toronto
could be heard readily enough. The
majority of complaints come from the
central districts of Montreal. Resi-
dents in the suburbs and in the upper
lever seem to be able to receive Toronto
fairly frequently.

Japan’s Broadcasting
Development

AP[’LICATIO.\"S for erection of

broadcasting stations in Japan
have already been filed by nearly a
dozen corporations and individuals,
They are all well-financed powerful
enterprises. In Tokio, beside the Radio
Corporation of Japan which is stated
to have its connections with the Radio
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Corporation of America, the Annaka
Te.ephone Apparatus Manufactory,
the Japan Electric Power Company,
the International Wireless Company,
the Matsutaka Kinema Company, the
Toxio Municipal Electricity Bureau
l.aboratory and others are mentioned
as applicants. They are all planning to
broadcast musical, theatrical and other
entertainment.

The Tokio Stock Exchange and
some newspapers in Tokio and the
Yokohama Exchange at Yokohama
have also applied for permits. They
will specialize in giving price quota-
tions and general news.

The applicant at Nagoya is a new
corporation supported by leading busi-
ness people of the city. It will make
the central provinces of Japan its area
of activity. Not only will it broadcast
entertainment, but news matter, and
price quotations as well.

At Osaka the “Osaka Asahi,” one of
the biggest and most enterprising news-
papers in Japan, has applied for a per-
mit to broadcast entertainment and
news.

The newspaper has a small broad-
casting station already, but use is not
yet permitted although on the ground
of conducting experiments it is oper-
ated.

The Government wants the corpora-
tions to be merged into one corpora-
tion, apparently because it will simplify
Government supervision. Prior to the
grant of permits the Government will
induce the corporations to hold con-
ferences and see if they can bring
about a merger.

The owners of receiving sets must
have their receiving apparatus adjusted
by Government officials to the wave
lengths of their broadcasting stations.
They can listen in only to broadcast-
ing from the station to which their
receiver is tuned.

Many radio fans are disappointed
because of this law and radio dealers
too, find it a handicap in business de-
velopment.

I. R. E. Radio Officers for 1924

THE recent election held by the

Institute of Radio Engineers re-
sulted in the following being elected to
serve throughout the year 1924: j. H.
Morecroft, president; J. H. Dellinger,
vice-president, and W. F. Hubley,
treasurer. New members elected to the
Board of Managers are: H. W. Nichols
and A. H. Grebe. Other members of
the Board are: Melville Eastham, Ed-
ward Bennett, L. A. Hazeltine, Donald
MecNicol and Lloyd Espenschied.

Dr. A. N. Goldsmith was re-
appointed secretary for the present
vear.
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The First Survey of the Ether

Physical Barriers Obstruct
Many Electromagnetic
Waves
By Edgar H. Felix

RE ether waves all-pervading? Is
our generally accepted theory of
the composition of matter cor-

rect? Is it true that we have only elec-
trons circulating freely in a nothing-
ness of ether, collecting in groups of
various kinds to form atoms and mole-
cules > Do all such collections of elec-
trons respond in the same way to elec-
tromagnetic waves set up by our radio
transmitters 7

There is much supporting evidence
to indicate the general correctness of
this theory. \We have taken sensitive
receiving scts far below the surface of
the carth and successfully picked up
broadcasting in the Giant Cave of Ken-
tucky and in a tunnel far under the
Hudson River. Receiving sets have
functioned successfully on aircraft,
moving trains and submarines. Is it
not correct to conclude that ether
waves travel through any kind of mat-
ter and are not interrupted by physi-
cal objects?

On the other hand. many peculiar
transmitting  conditions have been
noted which supporters of the theory
have difficulty in explaining. One fa-
mons eastern broadcasting station is
heard throughout the West and in
Lurope, but is difficult to pick up in
New England. Another carried ex-
tremely well hundreds of miles to the
South and West, vet is quite difficult
to pick up a few miles to the north-

The field of radio waves as affected by conditions

ward. Evidently there are physical
barriers which obstruct the travel of
electromagnetic waves which cannot be
attributed to the directional effect of

the transmitting antenna.
Subterrancan metallic deposits are
sometimes cited as the cause of trans-
mission difficulties. The experience
of amateur short wave transmitters
does not serve to confirm this theory.
Amateur stations in New York have
greater difficulty in establishing com-
munication with stations in Boston and
Portland than they have in communi-
cating with stations in Ohio and Illi-
nois. The Central Western stations
are twice as far away. with mountain
ranges and mineral deposits lying in
their path. Neither

. ) mountain  ranges
ety , | f nor metaliic de-
! P posits obstruct the
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Contour map showing radio field strength of transmission in New York
City with station WEAF working

C T York to New ling-

land: on the con-
trary. they have the
% advantage of a fair
proportion of over
water transmission

VX

when communi-
A cating with New
York.

Judging from alt
this conflicting evi-
dence. no satisfac-
tory answer to the
question of Thow
clectromagnetic
waves travel and
what conditions af-
fect them will be
had until a com-

plete survey of
the ether is made.
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in New York City

The chief difficulty which has stood
in the way of a thorough survey of
the ether has been lack of simple and
practical measuring equipment by
means of which the intensity of re-
ceived signals may be accurately meas-
ured. Fundamentally, such an equip-
ment is simply a means of measuring
the received current in an antenna of
known constants. But accurately
measuring weak signals and maintain-
ing accurately constant conditions in a
recetving system is most difficult.
Messrs. Ralph Bown, Carl Englund
and H. T. Friis presented a paper be-
fore the Institute of Radio Engineers
which described a field strength mea-
suring system which has been used
successfully in making a survey of the
ether of the city of New York. The
device consists of a sensitive receiving
set, a carefully shielded local oscillator,
both coupled by means of an adjust-
able resistance with a loop antenna.
Readings and comparisons of the re-
ceived signal and signals produced by
the local oscillator of such a value that
they exactly equal in intensity the re-
ceived signals served as the basis of
measurement. The entire apparatus
was mounted in an automobile and
measurements were made at many
points. In a later paper by Ralph
Bown and G. D. Gillett, the results of
the first extended scries of measure-
ments was made public. The results
obtained are indicated on the accom-
panying airplane map. Station WEAT
1s shown in the center and curved lines
are used to indicate definite levels of
reception in the same manner that iso-
metric lines indicate temperatures on
a weather map. The first circle shown
is a level of 100 millivolts per meter
(Continued on page 60)
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A Reflex With a Valve Instead of Crystal

THERE is one serious drawback to

the use of a crystal as a detector in
single tube reflex sets. This is in the
matter of adjustment. The operator
has to be forever fooling with the
“catwhisker” and eventually he be-
comes tired of it and gives up in dis-
gust. This is not so when more than
one stage of radio frequency amplifica-
tion is used, because the radio fre-
quency signal then becomes so strong
that the crystal adjustment makes rel-
atively little difference.

Another drawback with the crystal
detector in a simple single-tube-crystal
reflex receiver is the fact that such a
simple set seldom makes use of a po-
tentiometer for controlling regenera-
tion. It is all done with the crystal
adjustment.

Our readers will recognize that this
is true—if they are using such a set—
because they will remember that they
have to readjust their crystal for any
considerable change in wave length.

A Fleming valve or diode tube as it
is called by one manufacturer, is one
of the original vacuum tubes, having
two elements, a filament and a plate.
The tube when used as a detector
alone. without any radio-frequency
amplification. is a steady reliable de-
tector, but it is not very sensitive.
It is not quite as good as a fine piece
of crystal. However, when the radio-
frequency signal has been amplified as
in a reflex set. surprising results have
been obtained. This is because the
radio-frequency voltages applied to the
plate and filament path of the tube
have been sufficiently increased to pro-
duce the proper response through the
tube.

The tube used in this way has two
distinct advantages, in the reflex set,
it produces just as good a signal as
the crystal, but it needs no adjust-

A Portable Set
By Laurence M. Cockaday

R
CRYSTAL. DETECTOR OPEN

ELECTRAD- DIODE
APPLIED TO
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OF «CRYSTAL
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DIODE REFLEX
(m STAGE RAOIO, DETECTOR & ONE STAGE AUDIO AMF

ment for sensitivity, and it needs no
further adjustment for wave length
changes, just set the filament rheostat
to the most sensitive point and the set
is ready at all times.

A small portable set has been giving
satisfactory signals from a loud speak-
er on local signals and has been pick-
ing up DX quite consistently on the
phones.

ParTS FOR SiMPLE REFLEX RECEIVER
One Fada variocoupler and 3-inch dial.
One nine point multiple inductance switch.
One Amsco variable condenser .0005.

One 3-inch dial.

One Cardwell radio-frequency trans-
former.

One Cardwell audio-frequency
former (For First Stage).

One W.D. vacuum tube.

One Electrad diode tube.

Two Micadon fixed condensers .001 mfd.

One 1¥-volt dry cell.

One small B battery, 45 volts.

Two rheostats, 6 ohms, and 2 knobs or
dials for same.

trans-

One regular vacuum tube socket.

One diode tube socket.

One pair N & K phones.

One panel 7 x 12 inches.

Cabinet 7 x 12 inches.

Four ft. connecting wire and 4 ft. of
bus wire.

Six binding posts Eby Junior or others.

Wire solder.

Your dealer can supply alternative parts
at his discretion.

‘n building the set, the best proce-
dure would be to mount the vario-
coupler on the left end of the panel—
looking from the front—with the vari-
able condenser beside it.

The two rheostats should be mounted
next beside the condenser with the
WID-12 and the diode tube directly in
back of them respectively.

Then mount the two transformers
on the base in such a manner that the
connections will be as short as pos-
stble.

In wiring the set, follow the dia-
dram exactly, connecting the two
fixed condensers, one across the pri-
mary of the audio-frequency trans-
former and the other across the phones
and the “B” battery. Keep all the
wires as short as you are able to and
keep the grid connections isolated
from the other parts of the wiring as
much as possible.

If vou already have a one, two. or
three tube reflex set with a crystal de-
tector vou may use one of these titbes
obtaining an extra rheostat, a drv-cell
of 1% volts and connect it directly to
your present crystal detector stand as
indicated in the figure. This will en-
able you to compare the two methods
of detection for yourself.

You will be pleasantly surprised by
the quality of the signals received on
this little set and will find that you have
been amply repaid by trying out the
circuit.

RAILS: A Radio Language Society

NEW radio organization is
A here. It is led by well known

radio men who are developing
the use of the Auxiliary International
language Ilo for amateur and broad-
cast work.

The organizer is O. C. Roos, a Fel-
low of the I.R. E., who has taught the
language for many years. He corres-
ponded in 1911 from the wilds of the
Orient with engineers in FEurope,
Kashmir and Japan. and taught Fili-
pinos and Chinese to use the language
in exchanging the products of thetr
country with teachers in England.
“Ilo” (now called “Ido” by many),
now being taught in Boston’s two radio
schools, gratis, is meeting an actual
demand among radio fans.

The new organization is called

“RAILS”—or Radio Auxiliary Inter-
national Language Society. Its ex-
changes of information with foreign
fans will be by radio telegraph or post.
It will eventually publish an official
monthly—probably next Fall — and
will give lectures on radio subjects as
a means of teaching “Ilo.”

The officers of the RAILS so far
chosen are E. F. W. Alexanderson,
and John Stone Stone, honorary presi-
dents; John Hays Hammond, Jr.,
honorary vice-president; O. C. Roos,
president; C. E. Kolster, vice-presi-
dent; George Lewis, executive secre-
tary ; Guy Entwistle, treasurer. There
are also foreign correspondents, lingu-
istic advisers and other officers to be
chosen.

The organization will be a link be-
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tween the amateur, or broadcast lis-
tener. and the radio leaders in foreign
fields. Much interest is shown by the
fact rhat Mr. Roos is getting about 35
letters a day at Beacon Chambers, Bos-
ton, Mass., at the the Boston Sundav
Advertiser in regard to the work he is
doing. He will answer all questions
addressed to either of the above places.

Radio communication is making
every fan “world-conscious,” and this
feeling is dissolving before our eyes
the age-old prejudices against a syn-
thetic language which so many literary
folk have hitherto invoked to impede
the movement. Radio amateurs may
do in two years what academicians and
literary lights have failed to do in sev-
eral decades. The slogan of the new
society is “RAILS Across the World.”
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AN FRANCISCO boasts an old-

tumers’ club called “Radio Pio-
neers,” comprising men who were in
the radio profession prior to ten years
ago.

The Atlantic Coast is not quite as
fortunate in having such an exclusive
organization, but if there were one it
would produce some mighty
keen rivalry.  As a matter
of fact the Atlantic Coast
could have a fairly large or-
ganization of pioneers who
are right notw sca-going oper-
ators and who entered the
ficld as such over fifteen
years ago.

Many of these men are
well  known while others
have kept in the background;
nevertheless all have records

to be proud of. R. W.

E. N. Pickerill, chief
operator of the Lewviathan, the pride
of America’s merchant marine, was
a professional radio operator nine-
teen years ago. lle has seen varied
service both at sea and in shore
duty and now has seven assistant
operators under him on the big ship.

During the war he was a lieute-
naut aviator i the United States
Army. Pickerill is a real American—a

member of the Sons of the American
Revolution.

Lenjamin Beckerman was assigned
to a ship of the Old Dominion Line in
1908. lle is still running on that line
as senior operator of the Jefferson,
and this long service was liroken only
by his naval enlistment during the war
and by not more than a trip or two on
other steamship lines.

Frank E. Black, chief operator on
the big trans-Atlantic liner America,
started before the head telephones
canie into use as receiving equipment.
In his day the incoming messages were
recorded on tape which, incidently,
also recorded all the static and light-

By W. S. Fitzpatrick

ning flashes. Old telegraph operators

in Black’s class began to read the click
of the relay. which enabled them to
pick much more of the message out of
the static and have it on paper some
little time before those who had to
translate from the tape. This eventual-

it s
Toms E. N. Pickerill O. L. Goertz
Iy brought about receiving by sound
rather than sight, and had it not done
~0 there would be no present day broad-
casting. At the time Black started no
signal~ had been heard at as great a
distance as a hundred miles! s I-rank
Black an old timer? Rather!

Arthur Cohen. an assistant on the
Adumerica. started his radio career in
[February. 1905. and has been actively
engaged in it practically ever since,
even during the war when he was a
naval radio instructor at Cambridge.

Milton O. Green dates his radio ser-
vice back about fifteen years. He was
manager of the New Orleans coast sta-
tion thirteen yvears ago, has since been
chief on large trans-Atlantic passenger
liners and is now on the Isthmian Line
freighter Steel Seafarer.

Herbert M. Rodebaugh is said to be
the oldest man both in years and in
point of service along the Atlantic
Coast. He had the distinction in 1917
of being in charge of the first ship to
carry a girl junior operator, which. in-
cidently, is the ‘same ship on which he

B. Beckerman

is now running—the Foward of the
Aerchants and Miners Line.

Robert W. Toms, now on the Steel
Trader, has been continuously engaged
as a ship operator more than sixteen
years, this record being broken only
by his war service in Irance, during
which time he engaged in the famous
battle of the Mons. He
holds a medal issued by the
British government as one
of the number who actually
saw the '‘Angel of Mons,”
which appeared one night
during that bloody battle.

Oscar L. Goertz became a
wireless operator on ships
during 1906. [From 1914 to
1919, he was in the United
States Army  Signal Corps
on foreign service in the
Philippine Islands. He holds
. a Signal Corps experts’ cer-
lificate showing proficiency in radio
and telegraph circuits, as well as oper-
ating and maintenance. Following his
discharge he again took up ship oper-
ating and for the past two years was
chief on the President Van Buren run-
ning between New York and London.
He is now temporarily assigned as sen-
ior on the Jamestown.

James F. IForsyth—they all call him
“Doc”—now running Dhetween New
York and Mediterranean ports on the
Carenco, is said to have not had a trip
off as a vacation in the past thirteen
vears and five months. Doc is one of
radio’s old stand-bys and one of the
best. .

Henry F. Bollendonk, one of the
Leviathan’s crew, is primarily a tele-
graph operator with experience on rail-
road, Western Union, stock, press and
cable circuits. He became a wireless
man on ships in 1910.

Robert Lee Etheridge, is, as his
name suggests, of old Virginia stock.
He entered radio in February, 1910,

(Continued on page 74)

J. F. Forsyth

C. E. Stevens

H. Hatton

E. J. Marschall R. W. Young
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F. W. Harper

M. B. G. Rabbitts E. W. Rogers
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Trouble Hunling in the Radio Receiver

Killing Receiver Noises

O the broadcast fan who has not

the working knowledge and ex-

perience of the hardened ama-
teur, a radio set not working properly
or entirely out of order in most cases
presents a problem quite out of his
ken. The conglomeration of knobs,
condensers, rheostats, sockets and
transformers seems quite akin to the
proverbial Chinese puzzle. While he
knows, perhaps. the general workings
of the “insides.” he is at a loss to
know where to start, if for instance
during the course of an evening’s pro-
gram the set goes dead. Now if this
same fan had before him an outline of

By R. A. Bradley

the things which can go wrong and
why they go wrong and how to set
them right, he will then have a good
idea of where to start and consequently
be able to trace his difficulty immed:-
ately. without aimlessly connecting and
disconnecting wires and making futile
adjustments. To this end we have
prepared this outline, “Trouble Analy-
sis.” This is the initial instalment and
succeeding issues will give the second
and third of this series.

1. There are various sounds which

come out of the phones or loud speaker
of a radio set, which to the uninitiated
mean nothing, but to the expert or old-
timer each means a definite thing—
either natural and uncontrollable or the
exact indication of trouble—where it
i1s and what to do to remedy it. We
have done our best to describe in cut
and dried words these sounds. classi-
fying them under noises and squeals.
In this instalment we tackle the noises
since they generally mean actual
trouble. whereas squeals more often
denote improper adjustment or lack of
experience in tuning on the part of the
operator.

| varying in intensity and appear-
ing spasmodically.

1. Crackling and frying noises l

2. Crackling of fixed intensity,
irregular in occurrence—accom-
panied by the momentary loss of
signal—out and in.

3. Crackling present only when
set is jarred or moved.
|
ND SOLDER SOLDER

1. This may be due to atmos-
pheric disturbances, and this form
of noise is probably something entirely
beyond our control and which no radio
set can eliminate. Most prevalent in
summer time though very bad preced-
ing, during and following a rain storm
and during a fairly heavy snow. Static
should not greatly disturb reception
from local stations.

2. Antenna—The swinging of an
antenna so that it makes contact with
any non-insulating or conducting object
will set up in the receiver a great
crackling noise, sometimes totally ob-
literating any signal. An antenna
should be as taut as the wire will stand
and the masts properly guyed or sup-
ported to prevent swinging in any wind
short of a gale. Very often too little
attention is paid to insulators. Obser-
vation has shown us that a man will
spend two hundred dollars on an
elaborate receiving set and then go to
the “5 and 10” for his insulators. Your
antenna together with the ground con-
nection constitutes your entire and only
means of intercepting the tiny bits of
energy which are converted in your
receiver into music and speech, so
make it good and permanent.

3. Broken or unsoldered connec-
tions. Very often in bought sets as
well as home made, bad connections
develop. Sometimes noises may be
traced to a badly soldered joint or one
that is not soldered at all. The best
way to find such a joint is to move all
the wires with the finger tips while the
set is running. Upon striking the
right one there should be a pronounced
crackling in the phones. For the pur-
pose of such a test the wires should be
merely touched and very lightly as a
more complete contact with the fingers
will produce other sounds which are
apt to be confusing.
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N THE RADIO DOCTOR.

In nine out of ten instances the aver-
age person can remedy his own diffi-
culty if a definite procedure is fol-
lowed. There are a few things to do
first, just as they tell you to do, before
the doctor comes. If you were to call
in an expert in your particular case, he
would in all probability ask you about
the “symptoms” before even touching
the set. He would ask you the state
of charge of your storage battery, the
condition of your B-batteries and prob-
ably ask you what results you had ob-
tained from the set previous to its “ill-
ness.” Then he would turn to the set,
turn on the rheostats controlling the
filaments of the tubes and if the tubes
lighted properly, it would mean to him
that the filament circuit was all right.
| Then he would insert the phone plug
in the jack and if he heard a slight click
as the plug made contact with the
prongs of the jack, he would know that
the B-battery circuits were correct and
complete. With this start he would un-
doubtedly endeavor to make the set
give forth some sounds by which he
could trace the difficulty just as we
have outlined their various meanings in
this article, If the set refused to re-
spond at all, and was to all intents and
purposes a “dead set” he would then
follow a different course which we will

outline in a following issue.

NOISES
SILENCE |

SQUEALS
B

| Which of these three are
‘ “getting your goat?”’
This series of |
‘ Radio Diagnosis Articles
will help you to get better results
from your receiver
| June: Sgueals
’ July: No Signat

Watch for these numbers
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4, Complete fade-out and in of
signal while set is untouched and
undisturbed in any way, accom-
panied perhaps by slight click-
ing or crackling.

' MAKE SURE
J7THESE ARE
NOT LOOSE

5. Marked fading and reappear-
ance of signal upon jarring set.

BE SURE THESE
N AKE 600D
| ./ CONTACT

6. Continuous and loud frying
and crackling noises despite ad-
justment of dials or rheostats.

S —_—
7. Marked hissing despite adjust-
ment of dial, controlling means of
regeneration.

1

4. Phone cords and loud speaker
cords often give trouble in the way of
producing noises in the set. To test
for this trouble, the phone cords should
be stretched and jerked while the set
is in operation. If in jerking in this
way all sounds go out with a click the
trouble, you can be sure, is a broken
wir€ in the cords and these should be
replaced. However, if the trouble does
not lie here, the connections in the re-
ceiver cases should be examined and
if necessary the phone cap and dia-
phragm removed to ascertain whether
there is a poor or broken connection
here.

5. Sockets—There are on the
market today only a few really good
sockets. So this is a place where
trouble often develops. If you have
a manufactured set do not attempt to
substitute other sockets for the ones
therein, but if yours is home made,
spend a dollar for a good socket with
good contacts and throw out your 15
cent “mounted mud” ones. Remember
that a tube is no better than its socket.
Dust often collects on the contact
springs. These as well as the tube
prongs should be kept clean by touch-
ing them up with a fine file once in a
while. Be sure the prongs have plenty
of “pep” in them and are bent up far
enough to exert pressure on the prongs
of the tubes.

6. B-Batteries.—Any fault in the
B-battery leads may be traced at once
by inserting the phone plug into the
jack and removing it. There should
be a slight click if all is well. If there
is none, trace the plus B lead from
battery to phone jack. One of the
most well known and reliable manu-
facturers of B-batteries advises the
discarding of 224-volt units when the
voltage has dropped below 17 volts and
the 43-volt batteries after they have
dropped below 35 as then the battery
becomes noisy and produces much of
the hissing and frying noises that we
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hear in some sets. This noise is present
only in the dry B-batteries, the storage
B-battery not having this characteris-

tic. If you have a neutrodyne or
superheterodyne or any set having five
or more tubes it will pay you to install
storage batteries instead of the dry cell
type. The recharging is simple and
inexpensive and the original cost very
little higher than the dry battery and
it will prove in the end cheaper.

7. Do not force your tubes. You
may find that by “racing” the rheostat
you gain a little in volume. This only
shortens the lives of the tubes and
should be avoided on soft detector
tubes. A pronounced hissing will be
noticed when the rheostat is advanced
too far.

Next month we will describe
“Squeals.” whence, wherefore, why
and why not. Watch for it. Cut out
this article and save it to use with the
following ones as the series complete
will form a convenient means of
“knowing” your set.

Wireless Age Set Pleases

Mr. Abraham Ringel's article on
“Distortion-I'ree  Amplifiers” in the
December munber still elicits favorable

attention irom readers. llere 15 a
sample.
Tue \WikeLess AGr:

Gentlemen—!I am  so  enthusiastic

over the operation of a set built from
a hook-up published in a copy of
WikeLEss AGE I am writing vou im-
mediately upon the completion and
trial of the set.

The set is the one described by
Abraham Ringel in the December,
1923, issue. It is the four-tube re-
sistance coupled amplifier.

It does everything the writer claims

and far more. In addition to the most
perfect and clear reception I'll ever
ask to hear. vou can plug in several
sets of headpliones on the second and
third tubes without affecting the op-
eration of the loud speaker in the least.

\While Schenectady, which is only
30 or 40 miles away, was broadcasting
its second anniversary program last
night. and the set in question hooked
up for the first time with no altera-
tions whatever, I was able to pick up
Atlanta, Georgia, and Memphis, Tenn.,
not to mention nearer stations on a
loud speaker.

It operates a Western Electric 10A
speaker perfectly without the use of
the power amplifier with as great vol-
ume as any one would ever ask to
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hear and also without any distortion.

Instead of 201-A tubes, I used +
U\'-199s and only 80 volts of B bat-
tery. I used four grid leaks (a vari-
able one on the detector), four grid
concdensers (Dubilier) and 3 Lavite re-
sistances. one 48,000 and two 80,000
ohms.

WIRELESS AGE is the only publica-
tion I have ever been able to build a
set according to their instructions and
have it work satisfactorily without
subsequent alterations. Kindly extend
my compliments to Mr. Ringel as well
as to WIRELESS AGE.

Most sincerely,
GEORGE HAYNES,
Hoosick Falls, N. Y.
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HIZ desire for radio sets which

operate with dry-cell Dhatteries,

fewer dials. and which are ca-
pable of operating a loud speaker effi-
ciently, is taking our radio fans by
storm. In this article let me introduce
to you a radio set that takes up only
one square foot of space on your desk
or library table. This set is twin con-
trolled.

It might interest you to know just
why we call this a Twin Control; it
means, that you tune by means of one
dial which has a hole bored through it
and through which a shaft is placed
to operate a coupler which is mounted
on the back of the condenser. This
systemn of control can be used not only
for the circuit given. but for any cir-
cuits embodying a condenser and coup-
ler.

We will not claim that after you
have built your set you will be able

to hear night after night a station 750
miles away. but we will say that if it
is constructed in accordance with the
instructions here given you will get
satisfactory results providing that you
have at least two good things to aid
you besides the set: a good aerial, and
a good ground.

As you are not a laboratory work-
er we do not show a laboratory expe-
riment; we merely show you, as the
architect shows you a finished plan of
a house, a good radio set that will be
a pleasure to look at, and fit for any
room in your home. We have made
this layout simple and neat.

It i1s always of advantage to test
parts of your set before assembly.
You can test several different ways,
but the best for your home test is a
small voltage battery and a pair of
phones. First test the phones and
cord and the battery; put one end of

The
Twin Control
Receiver

An Easily Built Regenerative Set

By H. Mace

EQUIPMENT

| One 23-plate or of .0005 mfd. capa-
city condenser which is vernier vari-
able. It must have a spring tension on
the back to hold the main rotating
plates from moving of their own free
will, when the vernier attachment is
taken off.

One standard make medium size
variocoupler.

(The Fischer Single-Trol may be
used in place of separate coupler and
cor.denser.)

Three standard tube sockets. These
may be of the gang variety.

One 6-ohm rheostat.

One switch lever, with 3 points and
2 stops.

One base panel 8"x9".

One front panel 7”x10”, grained.

‘ One phone condenser .001.

One grid condenser .0005 and grid
leak 14 to 5 megohms.

Nine lengths of bus bar.

Two brass brackets to mount panels.

One single circuit jack.

One special shaft of the size to fit
the small hole through the condenser
and also the coupler rotor.

One Cutler hammer—snap switch.

Two audio frequency transformers.

One four-inch dial, and a small knob
to fit the smaller shaft.
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Circuit diagram of the three-tube regenerative receiver using two controls for tuning
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View above the sub-panel showing tube sockets, vario-coupler and

variable condenser

the phone cord to the negative post of
the low voltage battery; this will give
you two open ends which when placed
together should give vou a click. If
this does not happen either the phones
are defective or the battery is dead.
If it is (). K. you can then test couplers
and transformers by placing the ends
of the plione cord across the open ends
of a single coil of either the coupler
or transformer which should give you
a click. If there is no click you should
look for an open or broken wire in the
circuit. If the coupler is defective you
can repair it, but if it be the trans-
former you must take it back to the
dealer and have him replace it. Test
vour variable and also your fixed con-
densers for shorted plates; of course
when a condenser shorts you will get
a loud click. If the fixed condenser is
defective you must get a new one. If
the variable condenser shorts, bend the
movable plates.

ASSEMBLY

In assembling this set it is advisable
to start assembling the parts on the
base panel. Measure up the holes for
the different parts, then mark them
and drill your panel. Then fasten the
angle brackets to the front ends on
the edge of the panel, and mount the
jack, tuner and switch to this panel.
Your radio set is now ready to wire.
It is best to put all your sockets on
the left hand side and the transformers
on the center bottom of the base panel,
then the rheostat and switch lever to
the right hand side.

WiriNG

In wiring the set let me suggest that
vou start one side of the battery and
finish up on all connections on the A
battery, then take in the B battery con-
nections. Then take plate connection,

ACCESSORIES

One special cabinet to fit the set.

One A battery of voltage great
enough to light the tubes used.

Four 2214 volt B batteries.
Three 201 A or 3 WD-12 tubes.
One pair phones.

One loud speaker.

Two phone plugs.

Several feet of flexible single-wire
lamp cord for battery and aerial and
ground connections.

by-pass condensers, and then the grid
wires and aerial ground binding post
connections. After you have finished
the wiring check each wire on the set
with the connection in the drawing.

When soldering see that all your
soldered connections are tight and will
not come off when roughly handled.
It is advisable, but not necessary, to
solder the transformer connections. I
used mounted transformers, you may
use any type, mounted or unmounted.

It is advisable when the set is fin-
ished to first connect the A battery and
see if the filament circuit is complete
so that your tubes will light. This
does not mean that the set is perfect
as you may have a mistake in a B bat-
tery connection. So after testing the
tubes with just an A battery take the
tubes out and make all B battery con-
nections along with the A battery con-
nection. Then test with a voltmeter
across the filament terminals of the
sockets and see that the voltage reads
the same as that which is generated by
the A battery. If it is above that gen-
erated, you must look over your set
for a wrong connection in the filament
circuit. After you have done the above
vou must then connect up the aerial
and ground, and the phones.
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The transformers, rheostat, fixed condensers, etc., are placed underneath

the sub-panel

I would like to caution you to guard
against getting the tickler coil reversed,
or the transformer connections re-
versed. Look out for wrong battery
connections. In soldering be careful
not to get solder upon the fixed con-
denser so as to short it. Make sure
your connections are all tight.

I have not placed a rubber panel
vernier on this outfit, but one might
be used to advantage.

Civil Service Examination
THE United States Civil Service

Commission announces an open
competitive examination for Junior
Radio Engineer.

The examination will be held
throughout the country on May 7. It
is to fill vacancies in various branches
of the Government service. at an en-
trance salary of $1.860 a year.

Applicants must have been graduated
with a degree in engineering, prefer-
ably in radio engineering, from a col-
lege of recognized standing; or must
be senior students in such course and
furnish within three months from the
date of the examination, proof of
actual graduation.  Applicants who
have completed two full vears of the
engineering course may substitute for
each of the additional years, one year
of experience in radio engineering.

Competitors will be rated on general
physics and chemistry, pure and ap-
plied mathematics. practical questions
on radio engineering, and education,
training and experience. IFull informa-
tion and application blanks may be ob-
tained froni the United States Civil
Service Commission, Washington,
D. C,, or the secretary of the board of
U. S. Civil Service examiners at the
post office or custom house in any city,
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When Your Motor Generator Fails at Sea

our motor generator aboard the
Sugillenco ceased to operate, I
found it necessary to try several ideas
in order to restore our ability to trans-
mit.
\We took out the armature, repainted
the places where it had been scraped,

ON February 26th, 3 P. M., when

J

€ ¥ fuse n r I
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Hook-up of the emergency transmitter

—

and replaced it. Tests were made of
both fields and armature, but still the
armature refused to rotate.

I then devised a system to get alter-
nating current for transmission with-
out the use of the motor generator, the
system being to interrupt periodically
the direct current from the batteries,
running it through the primary of the
transformer. and thus get alternating
current from the secondary. The
theory of operation of the transformer
would then be like that of an induction
coil.

The rotary gap was first used to in-
terrupt the Dbattery current—contacts
to the rotor being placed at opposite
points on the stator. ~ The rotor re-
volved at such high speed that these
contacts were either broken or perman-
ently thrown away from the disc. This
interrupted the battery current per-
manently. so the rotary gap could not
be nsed.

The next attempt was to send with
an electric fan. operating an interrupt-
ing wheel. Connection to the base of
the fan and contact to the fan blades
could not be used, for when the battery
current operated both the fan and the
transformer primary, a theoretical con-
denser was formed between the arma-
ture windings and the fan shaft on

An Emergency Transmission

By Otto E. Curtis

Operator, S. S. Sugillenco

which the blades were mounted. Theo-
retical data determined that in time
the dielectric stress across the insula-
tion of the armature windings would
cause this insulation to deteriorate, and
thus short circuit the windings, render-
ing the motor useless.

Hence an insulated bushing was
made with a file by turning a spool
mounted on the fan shaft and to this
was affixed eight tin fan blades. Con-
tacts to these were made with brushes.
Due to the irregularity and flexibility
of the tin blades the note was rough
and unreadable.

TuHE SysteM Tiat WORKED

The final system that worked is
shown in the accompanying diagram.
A wooden wheel, nine inches in di-
ameter, had mounted upon it a brass
wheel cut with eight teeth. A hole was
bored in the center of the brass disc.
so as to insulate it from the shaft. The
entire wheel was then mounted on the
fan shaft with appropriately keyed
bushings, made from wooden spools.
The spaces between the brass teeth
were filled with pieces of iron, in-
sulated from the brass and electrically
dead. These were for the purpose of
making the entire surface “flush” and
to prevent a jumping of the brushes.
The right-hand brush operated to
break the contact every time a tooth of
the brass disc passed. while the left-
hand brush received continuously the
current from the disc.

In the diagram, the current will be
seen to pass respectively, from the
positive pole of the battery through
two opposite safety contacts on the
antenna switch, through the key.
primary of the transformer, “inter
rupting wheel,” 6-ampere fuse, salt
water rheostat. and thence to the nega-
tive pole of the battery.

To determine the resistance of the
circuit four cells of storage battery in
series, giving 8.6 volts, were counected
to the circuit battery leads, and the
amperage of the circuit measured, first
with the salt water rheostat short cir-
cuited and then with the resistance of
the salt water in circuit. This volt-
age divided in each case by the am-

E
perage (R = —) gave first the re-
I

sistance of the circuit without the salt
water rheostat and then with it. Thus
the proper circuit constants were de-
termined.
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Another easy wav to make the
wheel, would be to saw the brass disc
into sectors. Thirty-two sectors would
give an easily readable note.

A small induction coil carried by the
operator for emergencies in which the
motor generator refuses to function
and cannot be fixed at sea will elimin-
ate the necessity of any such amount
of work.

All messages I had on hand to send
were transmitted by this system to
WXNY. and communication went on
without loss of time.

Radio Telegraph Receiv-
ing Record

The world’s speed record for copy-
ing of radio telegraph code signals was
shattered when A. E. Gerhard received
straight copy at the speed of 5914
words per minute, at a contest held at
the Fourth Annual Convention of the

A. E. Gerhard,
holder of the ra-
dio telegraph re-
ceiving record of
5914 words per
minute

Radio

Executive
at the Pennsylvania Hotel,
New York, March 7th.

What a remarkable accomplishment
this is can best be appreciated, perhaps,
when one figures that his record is
three times the average speed used in

Second District
Council

ship radio communication. Gerhard,
who is an operator in the employ of
the Radio Corporation of America, is
here shown holding the trophy
awarded by the Second District Exec-
utive Radio Council to the winner of
the contest.
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Non-Radiating One-Tube Reflex

Here Is a

HLERIL can be no denying that the

reflex type of circuit has been

much in the public eve of late,
but it is also undeniable that it has not
met with the favor it deserves. This
is due to several things. In the first
place the reflex circuit has generally
heen heralded as the solution to all an-
tenna difficulties and is supposed to
work on a loop or on a very short -
side antenna,  This is true, but the gen-
eral public usually takes such state-
ments to mean that a reflex set will
work as well on a small antenna as a
regenerative set will on a good outside
antenna. That is where disappoint-
ment ensues. Recently the makers of
the Iirla products have stated that
while their reflex circuits can be used
on loops. reception improves propor-
tionally with better aerials approaching
the maximum with a good outside
aerial; and that is a true and concise
presentation of reflex facts.

Another clement which prevents re-
flex popularity is the fact that so much
emphasis has been placed on multi-
tube circuits and not enough on the
single tube. The latter is highly effi-
cient. easy to build, easy to operate.
surprisingly stable in its action and
very true in its reproductive qualities.
I am hoping that more and more of
the single tube sets may be used and
that experimentation with multi-tube
circuits will be left to the lahoratories
and specialists. There is no reason

why eventually it may not be as easy
to build and operate a 3-tube reflex
as it is a 3-tube regenerative, but right
the

now single-tube reflex is all I

Simple,

Single-Circutt Tuning
By W. P. Lukens

Easily Constructed Set With

Map showing the range of the one-tube refex receciver

choose to bet on for 100 per cent. re-
sults in the hands of the usual B.C.L.

I.et me recount a few of my own ex-
periences. then decide for yourself
whether the reflex has merit.

Some eight months ago I had run the
gamut of Armstrong. Reinartz, Ultra-
audion and similar circuits; had read
and heard much about the “Super,”
Flewelling, and others of that class,
and had finally decided—considering
the presence of a potentiometer and an
R. F. transformer in my junk box—
that the reflex afforded considerable
fields to conquer. For several weeks

[ collected circuits ranging from 6-tube
R.F. to single tube reflex. studying
them until I had some little idea of
what went on in them. Then one day
in a newspaper I found a simple little
single-tube reflex circuit which looked
easy to start on. As I recall, it had
so many resemblances to my ultra-
awdion with one stage that I promptly
re-wired the latter in accordance with
the reflex diagram—using as extra
parts an R.F. transformer, crystal,
fixed condensers and potentiometer
from my junk box. Even the socket of
(Continued on page 76)

FIGURE 1

Hook-up of the one-tube reflex using a tapped primary instead
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FIGURE 2

of a variometer for tuning
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The standardized reflex hook-up used by the author
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E. F. W. Alexanderson, chief consulting en-
gineer of the Radio Corporation of America

HEN you see, on a radio man’s
Wcar(l, Imanex Pert, A. M.,

LR.E. Radio KEngineer, don’t
take him too seriously. Associate mem-
bership is extended quite broadly to
persons who are interested in the work
of the society ; but full membership is
another matter and a real radio engi-
neer, who will probably be a full mem-
ber of the Institute of Radio Engineers,
is an individual whose qualifications are
worthy of emulation.

Of all branches of engineering, radio
is one of the most interesting. and,
within the last few vears particularly,
those who have made real contributions
to the art have been adequately re-
warded. Others, who have done im-
portant, if not spectacular work. have
no cause to complain. for they have
been able to command high salaries for
work of a miost fascinating character.

In every man’'s life there is usually
the recollection of a council of war,
held during the third or fourth year of
high school, on which his whole future
turned. [ imagine that. in many of
these councils nowadays, radio is the

Your Future as a Radio
Engineer

With Thousands of Experimenters Planning to
Become Radio Engineers, the Field May Appear
Overcrowded, But the Process of Elimination
Has Left Plenty of Room at the Top
By M. B. Sleeper

Radio Designer and Technical Publisher

RADIO AS A CAREER

In the December number of THE
WIRELESS AGE, Mr. Pierre Bou-

| cheron contributed a highly interesting

| article which presented a survey of the

opportunities in radio today. This
subject, of vast concern to thousands
of American boys and young men and
their “dads” and well-wishers, has been
developed more in detail in later num- !
bers. In February, Mr. M. B. Sleeper,
the author of this article, contributed a |
story describing how one may become
a radio salesman. In March, Mr.
W. 8. Fitzpatrick, whose activities lead
him into daily contact with the careers
of a great many ship-operators, told of
the opportunities that await the ener-
getic and ambitious young man who de-
cides to become a ship operator. In
our April number, Mr. Sleeper, who has
had considerable manufacturing expe-
rience in his own career, told of the
opportunities in radio factories.

This series of helpful Radio Career
articles is designed to satisfy an in-
sistent and definite craving on the part
of great numbers of people to know
just what opportunities this rapidly de-
veloping business of radio offers to the
earnest and ambitious success-seeker,

topic under discussion. Perhaps you
are thinking that your war council is
not far off, and you are preparing for
it, reading, asking questions. taking
stock of yourself.

Before all others., you must settle
one point—do you like mathematics?
Don'’t side-step or temporize. Either
you enjoy mathematics and get good
marks, or you hate the subject and you
get poor marks. [If you can cat fig-
ures, stand by for the next questions.
If equations are just groups of little
dancing devils, you are probably head-
ed in the wrong direction.

Don’t say, “Yes, but I love to play
with radio, and I know I can become a
radio engineer.” No doubt you do
love to play with radio, and perhaps
you can make a success of radio as a
life work, but not as an engineer. Your
part may be in manufacturing, broad-
casting, publishing, or selling.

A radio engineer, by degree, must
first go through the four years of col-
lege necessary for the degree of elec-
trical engineer, followed by two years
of postgraduate work before he be-

Sennd

in radio
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ing receiving instruction in practical work of assembling apparatus and conducting laboratory experiments
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comes a radio engineer. There is an-
other problem to be settled. Are you
willing to put in those six years of
study, and can you afford it? Per-
haps you feel that the four years are
only preliminary, and that you'd like
to start on the last two right away. If
S0, vou are wrong, for an engineer is
a man of education, not merely a prod-
uct of a college laboratory. Studies
other than engineering subjects con-
tribute to the general education of an
engincer, for he cannot carry on his
work most effectively without an un-
derstanding of and an interest in the
world affected by his endeavors. As
for the studies required for the de-
gree of electrical engineer, thy are ab-
solutely essential, for radio is electrical
engineering plus special training cov-
ered by the extra two years. In many
cases, the radio engineer is assisted by
electrical engineers.

I have had experimenters say to me,
“That’s all very well, but the knowl-
edge required for Armstrong to invent
regeneration was no more than [ have
right this minute.” \Wrong again!
Any experimenter may know enough
to ook up a feed-back circuit, but it
was the imagination of a trained en-
gineer that first conceived the idea that
something useful could he accomplished
by coupling the grid and plate cir-
cuits. Morcover, it is not enough to

R. H. Langley, in charge of the Receiver
section of the radio department of the Gen-
eral Electric Company who produce the
Radiolas, is a graduate of Columbia Uni-
versity. He has been an engineer with the
Wireless Improvement Company, the Marconi
Company, and has been with G. E. Co. the
past four years. He has taken out several
patents covering specific features of radio
design

invent, for the fundamental idea is of
little value until it is expanded into the
widest usefulness. If Ileming had
added a grid to his valve, it would have
been an audion. 1f De [Forest had
connected his audion differently, he
would have set up oscillations, and if
Armstrong had controlled the oscilla-

RADIO ENGINEERING
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Laboratory testing of receiving apparatus

tion in one tube by means of varying
the plate current in another tube, he
would have invented the modulating
system contributed by Heissing.

These men were not merely experi-
menters. They had educated imagi-
nations capable of conceiving that par-
ticular ends might be achieved by cer-
tain means. \We have been taught that
high power, transmitted at long wave-
length, was necessary for transmission
across the Atlantic, but Frank Conrad
built a special set, of low power,
operating not on twenty thousand
meters or even six hundred meters,
but on one hundred meters, a wave-
length below that used by amateur
stations, and his set was picked up in
England with sufficient volume so that
it was possible to re-transmit the
speech and music from English broad-
casting stations.

The untrained imagination. of an
experimenter would not have prompted
stich an attempt. On the other hand,
it would have accepted the general un-
derstanding that it was impossible.

But suppose you do go through the
six years of college. What then? You
leave with a training that has fitted
vou for radio research work, but what

does that mean? That you know
everything about radio? By no
means! You know the radio of the

laboratory and such practical phases
as you may have interested yourself
in particularly. The problem is in find-
ing a place where your knowledge is
wanted. There are only a few of those
places.

You may carry on at the university
for a year or two as an instructor,
where you will have a chance to do
work of your own, perhaps of such
value that the returns from it will pro-
vide a sizable income. You may act
as a consulting engineer for radio man-
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ufacturers. If, during your years as
a student, you have established a repu-
tation by writing for the technical pub-
lications, you can maintain a general
consulting practice.

All the larger concerns connected
with radio, such as the General Elec-
tric, Western Electric, and American
Telephone and Telegraph, have oppor-
tunities for radio engineers who can
handle rescarch problems, some of
which are directly concerned with prod-
ucts to be manufactured, or which are
involved in manufacturing, while
others are intended to supply informa-
tion and knowledge on matters which
seem, at the time, unrelated.

Some research workers grow into
the laboratory, while others grow out
of it. That 1s largely dependent 1pon
the personality of the individual. Suc-
cess, which is a point of view, may
come equally to the man who loses
himself in the research laboratory, or
who becomes prominent in the public
mind, perhaps as a chief engineer or
as an executive leader in a new scien-
tific achievement.

You have no reason to fear that you
will be unable to make use of your
training if you really become a radio
engineer, for the number who can
carry on through those six years at
college is all too few. They are diffi-
cult years, trying the ability and the
strength of purpose to the limit, mak-
ing the title of Radio Engineer well
carned and valuable to hold.

There is no crowding at the top of
the ladder in this profession because,
of thousands of radio experimenters
who think they would like to be engi-
neers, only one wants to make the
grade hard enough to be willing to
work and make the sacrifices which
are required. If you do carry through

(Continued on page 82)
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A HIGHLY EFFICIENT

HORT-WAVE RECEIVE

A “Golden Rule’’ Set That Is Also Adaptable To
Broadcast Reception With Excellent Results

wave receiver, several things must

be taken into consideration.
Among these the most important are
wavelengths to he covered. high effi-
ciency, freedom from vagrant capacity
effects and case of control.

The receiver herein described was
designed especially for the recent trans-
Atlantic receiving tests. Although the
wavelength range of the receiver is
from about 80 to 220 meters, it will
be shown later on in this article how
this remarkable tuner can be easily
changed to cover the
220-550 broadcasting
wave band with ex-
cellent resuits. All
the well known types
of receiving circnits
were  considered.
fromthe superhetero-
dvne to the single
circnit  regenerative
tuner. The super-
heterodyne was the
only circuit using
radio frequency
amplification  which
was favorably con-
sidered, but there
was no time in which
to build one, as the
tests were already
under way.

IN choosing a design for a short

By R. B. Bourne

The outstanding features of this
tuner are great selectivity, exceptional
signal strength with but one stage of
audio frequency amplification—remark-
able ease of adjustment—Two con-
trols!—Practically non-radiating be-
cause of an untuned antenna circuit.
This makes it impossible to bring the
secondary circuit into resonance with
the antenna which brings about re-
radiation.

meters. No taps are provided, the
whole coil being used for every adjust-
ment. Theoretically, stronger signals
will be received on a given wavelength
when the inductance is high and the
capacity small. It will appear there-
fore that better results on the upper
part of the range would be obtained
if a larger coil and smaller capacity
were used, but we must remember that
it is of vital importance to be able to
shift quickly from 200 to 100 meters.
The reason for this as as follows:
Signals from Europe at times fade
completely out. It is
necessary to be able
therefore to cover
many different wave-
lengths and to be
able to shift back to
any station instantly.
This is particularly
true when listening
for several stations
all of which are sup-
posed to be transmit-
ting at the same
time. With all this
in mind, it was de-
cided that the gain
realized from having
the best possible
ratio of inductance
to capacity would
be oftset by the

Experience with losses incurred in
many types of re- using  switches
ceivers had shown : and the time lost
the writer that where The Bourne short wave receiver remodeled for broadcast reception in making adjust-
the time for making ments.

best adjustments is limited, as in ama-
teur relay work, the best results are to
be expected from a tuner with two con-
trols at the most. A further advantage
might be expected if one of these ad-
justments were to be very broad so
as to hold for a relatively wide band
of wavelengths.

Accordingly the circuit chosen was
that shown in the accompanying dia-
gram. It will be seen that this is a
three circuit tuner, with an aperiodic
or untuned antenna circuit, tuned
secondary and ordinary tickler. It
might seem at first thought improbable
that. with but one stage of audio fre-
quency amplification, signals from
European stations could be heard with
so simple an arrangement. Neverthe-
less no less than twenty-seven different
Furopean stations were copied. some

of them with a signal strength suffi-
cient to enable them to be copied ten
feet from the phones. This was par-
ticularly the case with f8AB, Nice,
France, whose 110-meter signals were
copied every night of the tests.

This reception is primarily the result
of elimination of all losses possible.
Taking each part of the circuit sepa-
rately. let us see what losses can occur
and what can be done to reduce them.
We must remember we are dealing
with very high frequencies, as the
tuner must be capable of tuning well
below 100 meters.

The coil system as shown consists
of two spiderweb inductances. These
are so mounted that the tickler can be
rotated with respect to the antenna and
secondary coil. The secondary must
tune from about 80 meters to 220

8
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In the diagram, L, and L, the
antenna and secondary coils respec-
tively are wound as one coil. L, con-
sists of three turns and L, of 15. The
coil is made on a form consisting of
nine spokes made from six-inch spikes
driven into a wooden hub. Holes are
first bored in the hub making the with-
drawal of the spikes easy. The hub
is two inches in diameter. Enough
cord is wound on this form to make
the diameter two and three-quarter
inches. The purpose of the cord is to
make the removal of the coil from
form easy, as it drops off when the
winding is complete and the spokes
removed.

We start winding from the high
potential end and wind on 15 turns of
number 22 D.C.C. wire. At this point
the wire is looped and twisted for the
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ground tap.  The insulation is bared
close to the coil and the wires soldered.
Three more turns are then wound on,
in the same direction.  This brings the
antenna tap of the coil on the outside.
The reason for this is that with the
antenma and ground turns outside of
the secondary, the latter is shielded by
the winding itself and if the coil is
mounted so that its plane is at right
angles to the panel. no capacity effect
from the hand will be noticed. ou this
account. \Vhen the winding is finished
it is made rigid so that it can be re-
moved from the spokes and be seli-
supporting.

Varnmishing or dipping such a coil
into collodion increases its capacity
which defeats in a measure the purpose
of the spiderweb method of winding.
We must keep the insulation high and
make the coil rigid and yet not increase
the capacity of the windings appreci-
ably. The best dielectric known is air
and we rely on air for both
insulation and low loss
dielectric, excepting where :7
the turns cross in the
spiderweb. It is at this
point where moisture may
be in the insulation on the
wire and cause leakage.
Accordingly we bake it out
and make the coil rigid by
rumning into the winding
molten shellac. Pure flake
shellac is pulverized and a
small quantity spread on the
winding where the turns
weave i and out. A moder-
ately hot iron is then used
to melt the shellac and im-
pregnate the windings at
this point. The iron is kept
on until the shellac no
longer bubbles showing that
the moisture present has
been boiled out. No more
shellac is  used than is
necessary to thoroughly im-
pregnate the criss cross point.  When
the shellac cools it will he found to be
extremely hard and the coil may now
be removed from the form, and any
bare spots on the inside touched up
with the hot iron.

The tickler coil is wound on the same
form and consists of 20 turns of the
same size wire. [Flexible leads are
soldered to the tickler terminal wires,
The tickler is mounted on a hinged
support made of thoroughly seasoned
mahogany.  An elliptically  shaped
dowel is made to fit into one of the
open spaces around the edge of the
coil and the dowel fitted to the wooden
shaft which extends through the panel
and is fitted with a knob. The antenna
and secondary winding is mounted in
the same manner and the two so ar-
ranged that the coupling may be varied
by turning the tickler. The polarity

In constructing receiving sets now-
adays the average man pays more at-
tention to adding three or four tubes
to his set in an endeavor to reach out,
than he does to cutting down losses in
his tuning apparatus and the selection
of his tuning instruments. For in-
stance, a simple regenerative set was
made up using a well known—though
not very efficient variable condenser to
tune the secondary with. A log was
made of the stations heard and their

| respective audibility. Then this con-
denser was removed and another sub-
stituted in its place. This second con-
denser had exceptionally low losses and
while it cost perhaps a dollar more, the
log of the same receiver using this con-
denser showed that the selectivity was
greatly enhanced and the audibility on
distant as well as local stations was
much greater, about thirty stations be-
ing logged that were absolutely in-

| audible with the other. This proved
unquestionably that when care is used
in the selection of the various elements
in your set better results can be
counted on.

High Ratio

L

=

=3

T

uropean stations

of the tickler is best determined by
trial.

The next and probably the most im-
portant part of the circuit from the
standpoint of losses which may exist
is the variable condenser. It is of
0005 mfd. capacity and was chosen
because of its rigid construction and
very low losses. Hard rubber is the
solid dielectric used. The rotary plates
and shaft are grounded, thereby elim-
inating further losses and body capa-
city effects. This condenser will tune
the secondary inductance from 80 to
about 220 meters. To check the effi-
ciency of your condenser, substitute
others in its place. Some condensers
will render inandible signals on 100
meters which with a good condenser
are entirely readable.

The grid condenser is of about .0002
mid. and is made up of three sheets
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Circuit diagram of the receiver that tuned in twenty-seven different

59

of copper {oil with mica dielectric.
The active surface of the plates is
about 34 inches square. The grid leak
was found by trial to be 1.5 megohms.

C, is a by-pass condenser and is of
mica with a capacity of 001 mfd.
This is comected from the battery side
of the tickler direct to ground so that
no radio frequency passes through the
B batteries and phone cords.

The whole arrangement was
mounted hehind a piece of thoroughly
seasoned wood. The variable conden-
ser is mwunted in the usual way.
Terminals are brought out in the rear
on a small subpanel of hard rubber.

One point of importance is the wir-
ing. Air is used for insulation as
much as possible and the wiring is so
arranged that the shortest possible
lengths are nsed. Square copper bus
is employed as this lends itself to neat
wiring and is rigid. Soldering of
joints is very important in keeping the
set quiet. The flux used 1s
rosin dissolved in alcohol.
Dry rosin is O. K. but
harder to worle with. The
iron must be hotter than
when using paste. Rosin
flux has the additional ad-
vantage of forming a pro-
tective coating over the
joint soldered.

This set was used in con-
junction with an antenna 30
feet high and 60 feet long,
a single copper wire. It 1s
important that all joints in
the antenna be soldered. It
is better and not difficult to
bring the antenna wire
right into the set itsetf. The
fewer insulators used the
better. We have to deal
with very weak signals of
extremely high frequency
and no precautions must be
overlooked. A loose connec-
tion in either the antenna or
eround system mayv introduce high
enough resistance to render wasted all
the other precautions taken.

It is found in tuning that the tickler
may be turned out as far as possible
for 100-meter work and regeneration
controlled nicely by the filament rheo-

—

]
It might seem improbable that, with
only one stage of audio frequency am-
plification, European stations could be
heard with this simple hook-up. Nev-
ertheless, twenty-seven stations in
Europe were heard with it.

stat. For 200-meter work, the tickler
must be brought up close to the secon-
dary. It is not necessary to change
this adjustment for a range of wave-
lengths between 160 and 220, leaving
the receiver uni-controlled for this
range. The set oscillates nicelv over
(Conlinucd on page 74)
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Konigswusterhausen
(Continued from page 43)

To get the highest possible efficiency
now, the aerial and earth are conducted
across a special self-induction coil with
variable collector and two parallel block
condensers to the two electrodes of the
arc (connection Herzog). The aerial
output is considerably increased in this
way. By joining an intermediate cir-
cuit a sharp tuning of the sender and
an absolute freedom from harmonics
is obtained.

The new operating method, which is
used today in each and every Lorenz-
Poulsen sender. is based upon the total
checking of the aerial current as far as
the zero value because of increased
damping. Operating is accomplished
by directing the current in the auxiliary
magnetization circuit. The coil is em-
ployed in a peculiar connection.

The new telephony method also em-
ploys the magnetic influencing coil. As
early as in the ycar 1913, the first trials
were made with the new telephony
method. Till then the energy in the
Poulsen transmitters had been directed
immediately to the aerial by micro-
phones connected in parallel, but it be-
came clear that this method could not
be used with efficiency as the number
of microphones became too great and
the synchronous use of them was im-
possible. Therefore, Dr. Pungs elab-
orated a system which, for transmit-
ting the oscillations of the sound to the
aerial, uses a coil with an iron core. In
this method the coil with a particular
iron core is connected to the aerial.
The speaking and telephony current is
conducted to it by means of the micro-
phone and special amplifier-devices.
By this varying current the iron alters
its magnetic resistance and therefore
the current in the aerial. In this way
it is possible to control any energy in
the aerial by a single microphone. The
energy in the aerial varies according
to the size of the station by 10, 20. or
more 1. . in time intervals which may
amount to fractions of 1/1000 of a
second, owing to the sounds of the
speech.

In the course of tine there has been
used at Konigswusterhausen a good
many senders of small and gradually
increased energy. Already in 1919, it
was possible to transmit, by nieans of
a small arc-generator with an aerial
energy of about 3 kilowatts. telephonic
communications as well as concerts,
which were received with clearness at
Moscow, a distance of 1.700 kilometers.
In June. 1921, the play of the great
opera in Berlin was transmitted to the
whole of central Europe. I7or this pur-
pose small microphones were installed
at the stage boxes. The music and
singing excited the microphones. and
were thus transferred over the wires

THE WIRELESS AGE

to the radio station at Konigswuster-
hausen. Here they were imposed on
the 4-kilowatt sender and radiated into
space.

From nearly all countries in Europe
the perfect reception of the wireless
opera was confirmed. In August, 1921,
the first wireless conversation was car-
ried out from a subscriber’s apparatus
in Berlin over the normal lines to
Nonigswusterhausen and thence by
radio.

3y these and other successes, which
followed rapidly, it was proved that
the arc transmitting system could work
in the same way as the high-frequency
and the tube system. As a result the
station of Konigswusterhausen was
completed for telephonic and tele-
graphic transmission.

At present it contains a great num-
ber of arc senders and a corresponding
number of aerials. The smaller of its
senders — partly tube senders-—are
used for the German traffic. The two
arc senders of 10-kilowatt (aerial-
energy) for a wave-length of 2,600 to
9,000 meters and 32-kilowatt (aerial-
energy) for a wave-length of 4,000 to
20,000 meters are for the European
traffic, the latter one also for the traffic
with Asia, A further great arc-sender
of 50-kilowatts will be built and trans-
ferred later on into a new building.

= =1 oy a3 14 - -\'\_I
The C. D. Tuska Superdyne receiver of the
typs described on page 34, installed in home
surroundings

Survey of the Ether

(Continucd from page 47)
which indicates the field strength in
thousandths of volts per meter. The
average crystal receiving set requires
a feld strength of approximately 10
of these units for satisfactory opera-
tion, while a sensitive vacuum tube
receiver may operate with field
strengths ranging from 14 to as little as
1/10 of a unit.

If the progress of ether waves was
not affected by man-made obstructions
and better transmission over water,
each volume level of reception would
be indicated by a perfect circle with
WEAF as its center. But the pano-
rama indicates very clearly the effect
of various surface conditions. The tall
buildings in the Times Square area
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cause a heavy dent inward so that the
distance from WEAF to the 100 milli-
volt circle pointing northward is less
than one-quarter the distance east and
west. The absence of high buildings
directly east and west of the station
and the improved transmission over
the surface of the water, considerably
elongates the curve.

The curves indicating field strengths
of 75, 50, 41, 30 and 20 millivolts all
concentrate in the district of high build-
ings at the lower tip of Manhattan, a
distance of two miles. Yet slightly
to the west of this direction, where the
waves travel largely over the water,
the same 20 millivolt circle extends so
as to include practically all of Bayonne,
New Jersey, some points on the circle
being a distance of nearly 10 miles
from WEAF; as compared with but
two 1miles in the direction of the Bat-
tery.

Another interesting area is that in-
dicating the poor reception in Central
Park. The southern end of Central
Park is but six miles distant from
WEAF, yet because of the tall apart-
ment buildings surrounding it, there is
a reraarkable reduction in the energy
received, The southern end of the
park is on the circle indicating a level
of 7.5 units. This falls rapidly to 5
units, then a few hundred yards fur-
ther north to 214, 2. 114, and finally
at the center of the park to a level of
reception of but one millivolt per
mete-,

At greater distances it was found
that the city of Newark is on a level of
10 units reception. Directly west of
Newark there is a large inward inden-
tation. showing the influence of the
steel buildings in Newarkion reception
beyond. Messrs. Bown and Gillett,
however, draw the conclusion that such
effects are quite local. They are radio
shadows, which, like the shadows
caused by tall buildings as the sun sets,
have but little or no effect on the il-
lumination over very large areas. As
a result, curves such as those just given
are only of local interest and do not
give any indication of how clearly more
distant receiving sets will hear a broad-
casting station. They should not be
interpreted as meaning that a receiving
set many miles hehind a row of tall
buildings will be seriously affected by
their presence. Only high mountain
ranges and large bodies of water, and
immediate local conditions need be con-
sidered in judging the possibility of re-
ceiving from a particular direction.

It is to be hoped that more extensive
data will be collected in the future.
The worl already done has proved such
a revelation and developed so many in-
teresting facts, that further investiga-
tion is sure to bring out much additional
evidence as to how ether waves travel
and what conditions obstruct their
progress.
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BROADCASTING STATION DIRECTORY

The Most Authentic, Up-to-the-Minute List of Stations Broadcasting in the United States, Canada,

England, France and Cuba

KFHX

KFID
KFIF
KFIL
KFI0
KF1Q

KFlu
KFiX

United States Stations

WaeslInghouse Elee. & Mf«. Co.. E. Pittshurgh, Pa.
Westinghouse Eice. & Mfgr. Co.. cleveland, O.
Bouthern Electrle Co. .8an Dicro. Calil.
Nowhonse Ilotel 5nll Lake City, Utah
Savoy Theater ... .San Dicgo, Callf.
Oregon Inslltute of Technology. Portland. Ore.
Smith Tughes & Co.. .Ploenix, Arlz.
Star Bulletln “onoluiu, Tawaif
Frank E. Siefert. Bakersfield. Callf.
Rhodes (‘o. seattle, Wash.
Automoblle (‘ln [ Los Angcles, Calif.
Eleetric Supply Co Wenatclhee, Wash.,
Nlchols Academy of Danclng...... Denver, Calo.
Rellinkham  Publishing  Co...Belllngham. Wash.
MeArthur Bros. Mercantlle Co...[’heenix, Arlz.
Ntate (‘ollexe of Washington....Pullman. Wash.
Western Radlo Corh.... .Denver, Colo.
Untversity of Colorado <Boulder, (‘olo.
The Electrie =hob. foscow, Idaho
Studlo LIgiting Ser ollywood, Calil.
Boiso 1ligh Sehoal. ....Roise, Idaho
The Radio Den... .Santa Ana, Callf.
Virgin's Radio Rervic -Medford. Ore.
F. A. Buttrey & Co . Mont.
Wo K. Azill.... . Calif.
Reuben 1. Horn.. al . Calif.
First Preshyterlan Chureh...... Tacoma, Wash.
Ktmball-Upson Co. . Sacramento. Calif.
Leese Iiros. rereu Wash.
Troinidad Gas ectric Supply The
Chronicle News, 'rrlnhlad Cole.
The Cathedral Laramie. \Wyo.
Nielaen Radio Supply Co. Phocnix, Arlz.
Frank A. Moore Walla Walla, Wash.
Eiectrle Service Station (Inc.)...Billlngs, Mont.
Rlchmond Radio Sitop. Rlchmond Calif.
Ralph W. Fiygare. ..Ogden, Utah
Fred Mahaftey, Jr.. - Houston, Tex.
Western Union College. 1
Omaha Central IHish School
Adler's Musie Store. ... Baker. Ore,
Kt Miehael's Cathedral oise, Idaho
Unlversity of Arizona. Tueson, Ariz.
Oregon  Agricultural  College. Corvallis, Ore.
Knight-Campbell Musie Co. -Denver, Colo.
H. Everett Cuttlng _lozeman, Mont.
Bullock's lldw. & Sporting Goods, York, Nebr.
Glibrecii & Stinson. -Fuyettevllle, Ark.
Fust Bantist Clurel -Shreveport, La.
Seuth Dakota State College. lxn.\oklnzs 8. Dak.
Harry Q. Iverson.... Minncapolis, Minn.
Meier & Frank to. -I'ordland, Ore.
Guy  Greason ... Tacoma. \Wash.
Winner Radio Corporation. Denver, Colo.
J. L. Scrogsin ..0Ouk, Nebr.
Auto Electric Serviee Co ort Dodie, Iowa
Felix Thompson Radic Shop ..(asper, Wyo.
Augsburg Seainary ......... Minneapolis. Minn.
Bunker 111l & sulllvan Allnhu: & tuncentrating
Kelloge, Idaho
Alneriean Society of Mech. l-,m.: St Louls, Mo.
Jenkins Furtiiture Co. . . Boise, Idaho
Eastern Orexon Radio Co endeleton, Ore.
E. M. Smith Ilillsboro. Ore.
Markshetlel Motor ¢ .Unlorado Springs, Colo.
Nerada State Journal . parks, Nev.
Graceland Colleke Lamaonl, lawo
Mctiraw Co. ()mulm Nebr.
I'lucus & Murphe Mexandria, La.
Al. G. Barnes Amusement Co......Dallas, Tex.
louisiana State University....Batun Roure, La.
Chlckasha Radio & Elcetrie Co..Chickasha, Okla.
Leland Stanford Eniversity, stanford Univ., Callf.
Arlington Garage .. Arlington, Ore.
Crary liardware ('o. -Boone, lowna
Helbreder Radio Supply o......Utica, Nebr.
First Presbyterlan Church. .. ..Orange, Tex.
Emwmanuel Missionary Colles
Berrien Springs. Mich.
Western State Collexo of Colo., Gunaison, Cole.
Itialto Theatre. ... .Hool River, Ore.
Utz Radio & Electric B St doseph, Mo.
Central Chrlstian hurch. hreveport L.
Ambrose A. Mctue. eah Bay, Wash.
Fallon & ('o.. anta Barhara, Calif.
Star Eiectrie & Radio Co Scattle, Wash,
Ulittord J. Dow.... .Lihue, Hawail
Ttohert . Nelson Hutehinwn, Kans.
Earle C. Anthony (Ine.). 3 Angeles, Callf.
Itoss  Arbuekle's Garag «....lala.  Kans.
Benson Polytechnic institute -Portland, Ore.
Windisell tilec. Farm Eqip, Co., Lonisburg, Kans.
North Cential 1ligh  Sehool . -Shokane, Wash.
Yakima Valfey Radio Bmmlcnnhu. Association,
akima, Wash,
Alaska Elee. Likht & I'ower Uo.. Juncau, Alaska

Reorzanized Church of Jesus Chrest of Latter Day

Saints, Independence, Mo.

8
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252

242
226

240

KFIZz

KFIB
KFJC
KFIJF
KFJI
KFIK
KFJL
KFIM
KFJQ
KFIR
KFIv
KFIw
KFIX
KFJY
KFiz
KFKA
KFKB
KFKQ
KFKV
KF KX
KFKZ
KFLA
KFLB
KFLD
KFLE
KFLH
KFLP
KFLQ
KFLR
KFLU
KFLV
KFLW
KFLX
KFLY
KFLZ
KFMB

KFMaQ
KFMA
KFMS
KFMT
KFMU
KFMW
KFMX
KFMY
KFMZ
KFNC
KFNF
KFNG
KFNH
KFNJ
KFNL
KFNV
KFNX
KFNY
KFNZ
KFOA
KFOB
KFOC
KFOD
KFOF
KFOH
KFO0J
KFOL
KFON
KFoOP
KFPB
KFSG
KGB

Huelsiman.
Fond du lag, Wis.
Marshall Electrie Co Marshalltown, lowa
Keattle I’ost-Intelligencer .Seautle. Wash.
National Radio Mfg. Co Oklnhulna Clty, Okia.

Dally (‘ommonwealth and Osear A

Liberty Theatre .. Astoria, Ore.
Delano Radio & Eleetric Co....Iiristow, Okla.
Hardsacg Manufacturing Co. Ottumwa, lowa

University of North Dalota, . N. D.

Electrie Construction Co..Grand Forks. N. Dak.
Ashley C. Dixon & Son....Ntevensvllle. Mont.
Thomas H. \Varren. Iowa
Le Grand Radio Co... . Kans.
Iowa State Tecachers , lona
Tunwall Radio Co CFort Dudue, lowa

Texas Nat'l Guard. 113th Car.. Fort Wortlh, Tex.

Colorado State Teachers Collexe..Greeley, Colo.
Brinkley-Joncs Hospital Assn., Mllford. Kans.
Conway Radio Laboratories. Conway, Ark.
F. F. Butte, Mont.

Westinghouse Elee. & Mfg. Co., Hastings, Nebr.
Nassour Bros. Rudio Co., Coforade Springs, Colo.

Abner R. Ment.
8ignal Electrle Mfg. Co.....Menowlnce. Mich.
Taul E. Greenlaw. Franklinten, La.
National Education Serrice. Denver. Colo.

Erlckson Radio Co...
Everctte M. Foster..
Bizzell Radio Sbop.... JLittle Rtock. Ark.
Unlversity of New Mexico..Albuquerque. N. Mex.
Rlo Grande Radio Supply House, San Benito, Tex.

Snll Lakc Clty, Utah
Cedar Raplds, lowa

A. T. Frykman.. 8000 -Rockford. Il
Missoula Electrio Supply l1ssoula. Mont,
George R. Clough...... veston, Tex.
Fargo Radio Subply Co. .Farge, N. Dak.
Atlante Automobile Co.... .Atjantie, Iowa
Christian Churches of Little Rock,

Little ltock, Ark.
University of Arkansas.,......Fayetteville, Ark.
Morningside Coliege ..... Sioux City, lowa
Freimuth Debartment Store ..Duluth, Mlinn.
George W. Youns... Minneapolis, Minn.
Stevens Bros. -.=an Mareus, Tex.
M. G. Sateren.... .. Houghton, Mich.
Carleton Colleke .« Northfield, Minn.
Boy Scouts of Awmerica Long Beach, Calif.
Roswell Broadeasting Club......IRoswell, N. Mer.
Alonzo Monk, Jr ...Corsicana, Tex.
Henry Field Seed Co -Shenandoah, Towa
Wooten's Itadlo Shop.. -Coldwater, Miss,
State Teachers Coilefe. pringticld, Mo
Warrensburg  Electrie Shiop....Warrcnsburg Mo.
Radio Broudcast Association..Paso Itobles, Calif.
L. A, Drake......... .Santa Hosa. Calif.
Peabody Radio Service .. I'enbody, Kans.
Montana I’honograph  Co. .. lielena. Mont.
Royal Iadiv ¢ <Burlingam, Calif.
Rhodes Co. ... . -Seattle, Wash.
Glenwood Technical Assn., Mhmelpolls, Ainn.
First Christian Chureh. Whittier, Calil.
The Radio Shop.... Wallace, 1daho
Rohrer Electric Co farshfield, Ore.
Radio Liungalow Jortland, Ore.
Moberly High School Radio Club. . Muberly, Mo.
Leslle M. Nehafbuch............. Marengo, lowa
Echophone Radio Shap -Long Beach, Calif.
Willson  Construction Co .Dallas.  Tex.
Edwin J. Brown......... cattle, \Wash,
Echo I’ark Evangelistic Assn., Los Angcles. Calil.
Tacoma Daily Ledger.. Wash.
lNaliock & Watson Itadio Service..Portland, Ore.
Northwestern KRadio Mfg. Co Lortland. Ore.
General ctrie Co.. Oalland, Calif.
Marlan A, Mulrony lonofuiu, llawali
Iortlind Morning Oregonian. .Portland. Ore.
8t. Martins College. . Lacey, Wash.
Times Mirror Co. L3 Angeles. ¢alif.
Louis Wasmer Wash.
C. 0. flould.... Calif.
Northwest Radio Service Co. Wash.
Bible 1nst. of Los Angeles, Los Angeles. Calif.

Warner {tros. Rtadio Sapblies Co., Lakland, Calif.
‘Fribune  Pubiishing  Co. Oakland, Calif.
Reynolds  Itadlo Co ..Demer, Colo.
san Joaluin Light & Power Corp.. Fresno, Calif,
Love Electrie Co... ««.Tacoma, Wash.
Grays ltarbor Radio Aberdeen, Wash.
Radio Sumply o Los Angetes, Calil.
LEleetric Lighting Supply Co.. Los Angeles, Calif.
New Mexico College of Agriculture & Mechanic

Arts, State Collewe, N, Mex.
Detrolt Folice Department Mich.
Hale Bros. San Franclsco, Calif.
Apble City Radio Club. Hood River, Ore.
Doubleday-11ill Electric Co. Pittsburgh, Ia.
Charles D. an Jose, Callf.
Berkeley Daily Gazette. . -Berkeley, Callf.
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360
266
423
360
360
360
275 |

WBBL
WBBM
WBBN
wWBBO
WBBP
wBBQ
WBBR
wWBBS
WBBT
WBBU
WBBV
WBBW
wBBY
wWBBZ
wWBL
WSB
WBT
wBZ
WCAD
WCAE
WCAG
WCAH
WCAJ

WCAK
WCAL
WCAM
WCAO
WCAP
WCAR
WCAS

Post-Dispateh  ................. 8t. Louls, Mo.
Prest & Dean Radio Uo and Radio Research
Society of Long Beach. 1'alif.. Long Beach, Calif.
First P'resbyterian Churel .Seattle, Wash.

Esxaminer Printing Co.....%an melsm, Calif.

City Dye Works & Laundry Ue.,

Los Angeles, Calll.
Coast Radlo Co............... El Mente, Callf.
Portabie Wireless Telephone Co., Stockton. Calll.
Tos Angeles Examiner...... Los Angeles, Callt.
Modeste Ilerald Publishing Co.. Modesto, Callf.
The Elertric 8hop............. Honofulu, Hawall
Westinghouse Eleetric Mfg. Co..¢hieago. IN.
Preston D. Allen. o .. Oakland, Calll,

Lake Clty. Ulah
Wenatehee, Wash.

The Deserct News. . Sal
Wenatchee Bat. & Motor Co,

Valdemar Jensen New Orleans, La.
Tulane Unirersity New Orleans, La.
Ohlo Mechanlcs Instltute. ...... Clncinnatl. Ohlo
Chicago Dally Drosers Journal....Chleafo. Il
1. R. Nelson Co Newark, N. J.
T'nlversity of MIssourl. .Columbla, Mo.
Omaha Graln Exchange .Owmnaha, Nebr.
Lake Forest College. .. .ake Forest. Ill,
John B. Tawrcnce... .Harrisburg, Ia.
I'arker High School. ....Dayton. Ohle
Y. M. A ‘Washington. D.

Arnold Edwards Plano Co. Jacksonvlile, Fll
Lake Shore Tire (o sSamlusky. Ohio
Bangor Rallway & Eleetrie Co .Bungor. Me.
First DBantist Church......... Worcester, Mass.
Connectleut Agricultural College....Storrs, Conn.

F. A. Doierty Automotive & Radle Equlpment
Co.. Saglnaw, Mich.
Ott Radlo (Ine).............. La Crosse. \\ll.

Lake Avenue Baptist Church,.Rochester. N.
Robert F. ... Dover, Ohlo
Haverford College Radlo Club .Harverford. Pa.
Scott High School........... ...Toledo, Ohlo
Essex MfR. Co. ..Newark. N. J
Holllday-I1all . Washington, Ta.
Victor Talking Machine Co ..Canulen, N. J.

Johm H. De Witt. Nashville, Tenn.
College of Wooster ..Wooster. Ohlo
Henry B. Joy... Mount Clemens. Mich.

John Magaldi, Ir.. Phlladelphia, 1'a.
Coliseum Place Baptist Church..New Orleans, La.
Purdue Tniversity .. ..\West Lafayette, Ind,
sterling Electric Co. Minneapolis. Minn.
The Dayton Co Minneabolls, Mlnn.

Wireless I"hone Corporation.. I'aterson, N. J.
James Mlllikin  University. . ...Decatur, Il
Wortham-Carter Tub. Co. (Star Telegram),
Fort Worth, Tex.
Ermer & Hopkins Co...ooo.enn... Columbus, Ohlo
John I1. Stenger. Jr.. .Wilkes-Barre, Ia.
Western  Electtic Co.. New York, N. Y.
Newark Radio Laboratories. Newark, Ohlo
Batbey Battery Service.... .Reading, I'a.
Alfred It Marey..........oo.oee Syracuse, N. Y.
Georgla School of 'Technology...... Atlanta, Ga.
Irving Vermllya .Mattapoisett, Mass.
J. Irving Bell. I'ort Huron, Mich.
Indianabolis  Raclo JIndianapolis, 1nd.
Neel Electrle Co ‘West Palm Beach. Fla.
Grace Covenant Church.. . Riehmomd, Va.
Frank Atlass Produce Co ~EAneoln, HL

Ao B Dlake... ..., ngton. N, C.
Michigan Limestone & Chem. Co., Rosers. Mich.
Petoskey 1ligh Sehovl. Petoskey. Mich.

I I
N. Y.

Frank Crook Pawtucket,
Peonles Tulpit
I'irst  Baptist
Lloyd I3ros.

Jenhs Motor xales Co.
Johnstown Radio Co.
LRuffner Junior Iligh School.
Waushinkton Light Infantr.

Church
..... Pa.
Monimouth, 10,
LJobnstown, 1
Notfolk. Va.
Charleston, 8. C.

Noble ®. Watson. Jdndinnagolis,  Ind,
T. & 1. Radio Co Anthond. Kans.
D. W. May (Ine.).. vewark, N, J.
Southern Radin Corporation fotte. N. C.

Westinghouse Fiee. & Mg Co.

||rn|;luhl Mass.
St Lawrence Unlversity N.Y

Canton,

Kaufmann & Baer Co. Pittsburkh, Ia.
Clyde K. Randail.. ew  Orleans,  la.
Entrekin Eleetrie Co. ..Uu.umbus, Ohio

Nebraska Wesleyan Universaty,
University I’lace, Nebr.

Aifred I>. Daniel. . .. loustun, Tex.
St. Olaf Collese \arxlunhl. Minn.
Villanava Colicre I'a.
Sanders & Rtaynwan Co. Md.

Chesapeake & [*atomac Tel. Uo., Washington, D. €.

Southern Radio Corp. of Texas, San Antonio, Tex.

William Iteed Daonsnody Industrial Institute,
Minncavolis. Minn.
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South Dakota State School of Mines,

Rapld_City, S.
Durham & Co.. .Philadelphia,

Dak.
Pa.

J. C. Dice Electric Co .Little Rock, Ark.
University of Vermont. .Burlington, Vi,
Kesselman O'Driscvll Co. Milwaukee, Wis,
Carthage College .... .Carthage, IIl.

Charles W. Heimbach.
University of Michigan.

.. Allentown Pa.
Ann Arbor, Mich.

Wilbur . Valiva. o 1.
Uhalt Radio Co... New Orleans, La.
floward S, Williams. . -Pascagoula. Miss.
L hversity of Mississlppi .Oxford, Miss.

Bacr & Fulier Dr) Goods Co.

t. Louis, Mo,
University of

e\Rs Austin, Tex.

Detroit Free Press, Detroit, Mich.
Tampa Daily Times. ...Tampa, Fla.
Kansas City Star.. Kansas City, Mo.
I Tauraree Martin. Amarillo, Tex.
Trinlty Methedist Church (“ou(h) 5

The Courant ..........
Automotlve Electric Co
Roard of Trade
Lit Brothers

Samuel A, Wa
Slocum & Kilbumn
Radio Equipment
Kirk, Johnson & Co.

Chureh of the Covenay ashington, D. C.
James L. Rush... .Tuscola, IIl.
Frank D. Fallaln, Flint, Mlch.
American Tel. & Tel ok, Y

Wichita Rozrd of Trade.
Cornell University .....
University of South Dakota
Borough of North Plunﬂeld

Bhepard Co. ...... Providence, R, I.
Ohio  State lnhersl!y .Columbus, Ohlo
Mohile Radlo o ... Moblle, Ala,

Baltimore American and News Publishing Co.,

Baltimore, Md.
Heeht Co. Washington, D. C.
Daridson Bros. Co Sioux City, Towa
Tris Theater .Houston, Tex.
Renwood Co. St. Louls, Mo.
Turlhurt -8t Eleetrieal  Co . HHousten, Tex.
Nt Louls University......... Louis, Mo,
Dallas_ News and Dallas Journal...Dallas, Tex.
Carl F. Woese................ Syracuse. N. Y.
H. C. Sputley Radlo Co...Poughkeepsie, N. Y.
Elcctric Supply Co.......... Port Arthur, Tex.

Hi-Grade Wireless Instrum’t Co., Asheville, N.
Times Publishing Co.......... St.
Hutchinson Elec. Service Co.

C.
Cloud, Minn,
Hutchlnson, Minn.

Missouri Wesleyan College. .Cameron, Mo.
New Columbus College. . .. .. Sioux l-‘lll!. 8. Dak.
Unisersity of Nehrask: incoln, Nebr,

Strawbridge & Clothier..

Phllldelphll. Pa.
Lancaster Elee. Sup,

& Const. Co., Lancaster, Pa.

Cecil Loyd.............. .Pensacala, Fla.
Glenweod Radlo Corporation .Shreveport. La.
Ernest C. Albright. ..Altoona, Pa.
South Bend Tribune th Bend Ind.

American Radio and Rese.
\(ed{ord Klllllde. Mass.
.Ph llBldelphh. Pa.

Thomas F. J. Howlett

Federal Tel. & Tel, Co ufTalo, Y.
Interstate FElectric Co. w Orleans, La.
General Electric Co. chensctady, N. Y.
University of Wisco Madison, Wis
State University of Io owa City, Towa
Ciark W. Thompson alveston, Tex
Marquette University 1lwaukee, Wis.
University of Cincinnati. Cincinnati, Ohio
Hafer Supply Co.. .Joplin, .\lo.
Toherts Hardware Co. . sburg, W.
University of Rochester (Eutmln School of
Music), Rochester, N. Y.
Otta and Kuhns................. Decatur, Tl

Paramount Radio & Elee. Co., Atlantic City, N.J.
Courler-Journal and Loulstilie Times,

Loulsville, Ky.
Wilmington Eleel. Spee. Co.. \\Ilmlnzton. Del.
Rensselaer Polytechnlc lnsmule
RKweeney School Co..
Radiovox Co. ..
George Schubel ..
Joslyn  Automobile Co
Galveston Tribune .
Howard R. Miller.
Gustay A, DeCortin
Heer Stores Co..
Fox River Vailey Radio Sup.
Journal-Stockman Co. ........... Omaha, Nebr.
School of Eng’s of Milwaukee, Milwaukee, Wis.

Chronlcle Publishing Co.. Ind.
Paducah Evening Sun. B
Home Electric (o Burlington, Iowa

'\\mer(cln Trust & Sasings Bank..Le Mars, Iowa

L. vl .lcl\cesport Pa.
t‘ontinental Elec'l Supply Co..Washington, D. C.
Gimbel Bros, ............... Philadelphia, Pa.

Jackson's Radio Eng'g Laboratories, Waco, Tex.
Muncle Press and Smith Elec. Co.. Muncie, Ind.
Norfolk Daily News ..Norfolk, Nebr.
Clifford L. White Greenuwm Ind.
D. M. Perham.
Peoria Rtar ...,
Capper Publications
The Outlet Co .
Pittsburgh Radio Sum-ly Houu. Pitusburgh, P
Kelley-Vawter Jewelry . M

Union Trust Co.....
Chlcago
Denison  Unlversity
Wiiliam P. Boyer Co
Deforest Radio Tel. &
Hadlo Corporation of Amerle
,Iladlo Corporation of A
L F. P

l'hlrlcs Looff

. 8. Radlo Supply Co....
lnlml Battery Service Co.
Dutee W, Flint
Radio Corporation of Porto
Michigan Agri. College,
Laconia Radio Club.
RBrenau  College .
WKY Radlo Shop..
Cutting & Washington

.Cranston,
co. San Juan, I'. R.
East Lansing, Mich.
Laconia, N. H.
ainesville, Ga.
.Oklahoma, Okla.

o (‘nrpcrnl
\linnclpﬂ“s. Minn.

Samucel Woodworth ....... Syracuse, N. Y.
Wauee Electrical \umvl) Co. ..Waeo, Tex.

mont_Farm Machine Cor] eliows Falls, Vt.
Nuaxlor Eleetrical Co.. ....Tulsa, Okla,
W, V. dordon. ... Loulsville, Ky,
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| WLAQ Arthur E. Schilling. a Kallmlmo. Mich.
WLAV  Eicctric Shop
WLAW Police Dept.,
WLAX Putnam Electrie Co.
wLB Minneapolls, Minn.
WLW  Crosley Mfg, ..Cineinnatl, Ohlo
WMAB Radio Supply Co Oklahoma, Okia.
WMAC Clive B. Meredith. .Cazenovla, N, Y.
WMAF Round Hills Radio Corp.....Dartmouth, Mass.
WMAH General Supply Co... ..Lincoln, Nebr.
WMAJ Drovers Telegram Co. -Kansas City, Mo.
WMAK Norton Laboratories -Lockport, X, Y.
WMAL Trenton Hardware Co............Trenton, N,
WMAN First Baptist Church. .Columbus, Ohlo
WMAP Utility Battery Sersice. ...Easton, Pa.
WMAQ Chicage Dally News...... Chicago, Il
WMAYV Alabama Polrtechnic Institute....Auburn, Ala.
WMAW Wahpeton FEiectric Co........ Wahpeton, N. Dak
WMAY Kingshighway Presby. Church. St Louis, Mo.
WMAZ Mercer University ...
WMC  Commercial _Appeal
WMU _ Doubleday-Hili Electric Co. \\‘ashlncl&n
WNAC Shepard Stores ....... . Boston,
WNAD University of Oklahoma
WNAL R. J. Rockwell......,
WNAN Syracuse Radio Tele]
WNAP Wittenberg College
WNAQ Charleston Radio Elec.
WNAR C. C. Rhodes........
WNAS Texas Radio Corp, and
WNAT Lenning Brothers Co..... Phllndelphin. Pa.
WNAV  Peoples_Tel. Knoxville, Tenn,
WNAW Henry Kunzman..... 167, Fort Monroe, Va,
wz;\x Dakota Radio Am\arltus Co..Yankton, S. Dak.
WOAD Friady Battery & Electrle Corp. . Sigourney, Iowa
WOAE Midland College Fremont. Neb.
WDAF Tyler Commerelal College. ... Tyler, Tex.
WOAG Appollo Theatre.......... _Belsidere, TIl.
WOAH Palmetto Radie Corporation...Charleston, S. C.
WOAI  Southern Equipment Co. San Antonfo, Tex.
WOAN James D. Vaughn... awrenceburg, Tenn.
WOAO Lyradion Mfg, Co. -Mishawaka, Ind.
WOAP Kalamazoo College Kalamazoo, Mich.
WOAR Henry P, Lundskow. ...Kenosha, Wis.
WOAT Boyd M. Ham Wilmington, Del.
WOAV  Pennsylvanla \nl Guard, 112th Inf., Erie, Pa.
WOAW Woodmen of the World ....Omaha, Neb.
WOAX Frankiyn J. Wolff Trenton, N. J.
woc Palmer School of Chiropractic..Davenport, Iowa
wot lowa State College. lowa
WOK Plne RBluft Co.. Pine Bluft, Ark.
w00 John Wanamaker Philadelphla Pa.
WO0Q  Western Radio Co. o,
WOR L. Bamberger & Co J.
WOS  Missourl State Market'gy Bu..Jefferson City, Mo.
WPAB Pennsylvania *tnte College..State College, Pa.
WPAC wnaldson Radlo .Okmulgee, Okla,
WPAH Wisconsin Dept. ol Markets. Waupaca, Wis.
WPAJ  Doolittle Radio Corp......... ew Ilaven, Conn.
WPAK Nurth Dakota Agricultural College,
Agricultural Colleke. N. Dakota

PAL Avery & Loeb Elettrle Co.......Columbus, Ohlo
WPAM Auerbach & Guettel..
WPAP Theodore D, Phillips
WPAQ General Sales & Englneering (u

WPAT st. Patrick’s Cathedral
WPAU cConcordia College.
WPAZ John R. Koch..
WQAA Horace A. Beale, Jr ...Parkesburg, Pa.
WQAC E. B. Gish..,...... ....Amnrlllo. Tex.
WQAD Whitall_ Electric  Co .Waterbury, Conn.
WQAE Moore Radlo \ewn Statfon......Springfleld, Vt.
WQAF Slndusky Register......... Smdulky Ohlo
WQAL (oles County Telep & Tele,
WOAM l-,lectrlcll Equinment Co, .
WQAN Secranton Times.......
WQAO Calary Baptist Church.
WQAQ W, Texas Radlo Co. (Abllene Dllgy Reporter)
WQAS Prince-Walter Co................
WQAV Huntlngton & Guerry (Ine.)
WQAW Catholic University.... a
WQAX Radio Equipment Co.
WRAA Rice Institute,,
WRAD Taylor Radio Sho)
WRAF The Radio Club

RAH Staniey N. Read
WRAL Northern Statex I

RAM Lombard College

WRAN Black Hawk Electr
WRAD St. Louls Radio Service Ci
WRAV Antioch College.
WRAW ‘Avenue Radlo Sho
WRAX Flexon's Garage

RAY Radio Sales C
WRAZ Radio Shop of Newark.

RC Radlo Corporation of Am
WRK Doron Bros. Electrical C
WRL Y'nion College... .
WRM University of Il Urbana, IIL
WRR Clty of Dallas, Polic Signal Dept.

WTAM
WTAP

Dallas, Texas

Tarrytown Radlo Res'rch Labd., anrytc“n N.Y.
Southeast Missouri Siate 'l'enrhem LColleg

Cape l‘-lrlrnlrau. Mo.

Clemson College, =, (l‘

(“lemson Agricultural Col,
L -Provldence.

JoOAL
Loren V. Davis an

Leonard. Jr.

G. “Chicago, lll
lnlted States Playi

“Cincinnati, 0,

Grove City College. e Uity, Pa,
Franklin Electric Co Brookville, Ind.
Allentown Radio Cl Allentown, Pa,
Doughty & Weleh Elec. 11 River, Mass.
Donghoo-Ware Hardware .Plainview,

Tex.
Y

Port Chester Chamber of

Chase Electric Shop
\lllnla Journal.
& .\I. Elcctrlcul

CO..vvvnia
Flll Rh‘er Dull)‘ Herald Pu

Penn Trafc Co.
Louis J. Gallo
Kern Musle Co.
Carmen Ferro.
The Radio Nhor
Toledo Radio & Kl
Willard =toraze Battery Co.
Cambridge Radlo & Electric

Cawmbridge, 111

www americanradiohistorv com

252
390 | 8EV
242 8GT

Mav, 1924

8. H. Van Gorden &
Reifance Eiectric Co.
Charles E. Erbstein

Edlson Electric Illuminating ¢ oston, Mass.
Ruegg Battery & Electrie Co Tecumseh, Nebr.
Agricultural and \lerhanlml “Colleke of Texas,

College Station, Tex.
Williams Hardware (o

............ Streator, IlL
Iodar-Oak Leaves Broadcast, $ta., Oak Park, 1L

.Osseo, Wis.
Norfolk, Va.
.Elgin, NL

Son

Thomas J. McGuire .Lambertville, N. J.
Kansas State Agri. Coll. Manhattan, Kans.
Hoenig, Swern & (o. Trenton, N. J.
Sanger Bros........ ...Waco, Tex.
Wright & Wright (Inc.). . Philadetphia, Pa.
Lawrence J. Crowl .Joliet, Tl
Galvin Radio Supply Co. mden, N. J.
Michigan ('ollrxe of Mines Hou;htnn. Mich.
Ford Motor Co .Dearborn, Mich.
Detrolt _News. .Detroit, Mich,
Loyola University. New Orieans, La.
Canadian Stations
The Calpgary Herald.. Calgary, Alta,
Star Pulilishing & P x Co. Toronto, Ont.
Marconi  Wireless ’leleszruhh Co. Uanada,
Montrea!, Que.. Canada

Abitibi Power & Paper Co..Iroquois Falls, Ont.
La Cie. de L'Evenement.. ...Quebee, P. Q.
Ltd.. Enlmnnlon. Atla.

', Grant Radio, Ltd.
Semmelhaack-Dickson. Ltd.
Radlo Specialties, Lid....

Laurentlde Alr Nervice, ‘Ont.

-Sudbury,

The Radio =hop. London, Ont.
Sparks Co aimo, B, C.
The Eleetric Shop, <katoon, Nask.
Queens I'niversity Kingston, Ont.
University of Montreal Montreal, (ue,
Westminster Trust Co ew W cslmlnsler. B. C.
Radlo Engineers... Halifax, N. 8.
The Albertan Publlshi .Calgary, Alta,
Marconi Wireless Telegraph Co. of (’anada, Ltd.

Taronto, Ont.
Canadian Wireless & Elec. Co., Quebec, Que.
Western Canada Radio Sullnly..\‘m;rh. B. (.
e V td..
Vancouer, B. C.
Riley & McCormack, Ltd.. ......Calgary, Aita,
The Hamllton Spectator.. Hamilton, Ont.
Northern Electric Co., Ltd fontreal. Que.
The Edmonton Journal. itd .Edmonton, Alta.
J. L. Phillipe Landry..... fontl Joll, Que.
ndon Free PPress I’rinting C .London, Ont,
The T. Eaton Co.. Lud... Toronto, Ont.

Sprott-Shaw Radlo Co. ..
Maritime Radlo Corp.. Ltd.
Simons Agnew & Co...
Perelval W, Shackieton
The Evening Telegram...

Vanconver, B, C.
-8t, John. N, B.
Toronto, Ont,
..0lds, Alta.
.Toronto, Ont.

La Presse ¥ C . P,
Vancouver Daily Province... ancouver, B. C.
Canadian Indp. Teiephone Co Toronto, Ont.
Canadian Natlonal lhll“uu Oltnwl. Ont.
Lender Publishing Co.. egina, Sask.
Dr. G. M. Geldert (}'or Oul\rn Rldlo Assn.),
ttawa, Ont.

P. Bums & Co.. Lt
Wentworth Redloe Suppiy Co .Hamilton, Ont.
\llnltnb- Telephnne System. ... Winnipeg, Man.
v, Odium. .. .. ..ol Yancouver, B. C.

.Calgary, Alta.

British Stations

London 365
Rirmingham 475
CardIift  ...... 350
Bournemouth 385
Manchester 375
Newcastle 400
(.Ilsgow 420
Aberdee 485
\hvfnel(l (relay statiol 303
French Stations
........... o L. 40
l'arls (},Iﬂel Tower) . 2,600
. 1,780
Plrls . 450
Cuban Stations
Cuban Telephone Co.. ...Habana 400
Pedro Zayas ...Habana 30
Alberto 8. de Bustamante ...Habana 241
Mario Garcia Vélez.,.. ..Habana 36
Frederick W. Borton. ...Habana 26l
Frederick W. Borton. ...Habana 32
Westinghouse Elec. ('o. ...Habana 22
Roberto K. Ramirez ...Habana 23
Heraido e Cuba. ...Habana 27
Luis Casas ...... ...Habana 2§
E. Sanchez de Fuente: .Habana 35
Fausto Simon .. . Habana 270
Manuel G. Salas. ..Habans 280
Raul Pérez Falcon. ....Habana 150
...Habana 20
..Habana 18
208
Amadeo Saenz 2!
Leopoido V. 361
Frank IL 34
Frank 1L 27
Antonio T. Fi 12
Eduardo Terry 225
José Ganduxe ienfuegos 30
Valentin Ulllva 1 nfuerm 201
Josefa Alvarez ibarlén 22
Pedro Nogueras .’amaguey 228
Salvador Rionda ............. ....... Camaguey 35
Alfredo  Broocks Santiago de Cuba 241
Alberto Ravelo . Santiage de 'ubs 25
Andrés Vinnet antiago de Cuba 22
Pedro C. Anduz ntizge e Cuba 27!
Edurade Mateos Santiago de Cuba 18
Juan F. Chibas. ..santiago de ('uba 26
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THE WIRELESS AGE

RADIO ENGINEERING

An Experimental Home-Laboratory Course
in Simple and Advanced Radio Design
By John R. Meagher
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Inter-Tube Coupling (Continued)
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HOSE students who have built up the test set described
Tin the February Radio Engineering may readily make
relative tests of the efficiency of different methods of
inter-tube coupling by merely adding an extra socket, rheostat
and potentiometer to the rest of the equipment and making a
few minor changes. Arrange the circuit as shown in the
diagram so that there will be one stage of radio frequency
amplification with a single circuit aerial connection and a
vacuuin tube detector.
Provide three FFahnestock clips (1, 2 and 3) in order that
any type of coupling system may be connected in the circuit.
Then, while some good broadcasting station is on, try each
of the methods of coupling shown on this page last month.
Make a note of the results with particular regard to volume.
It should be found that the ‘variometer tuned impedance’
and the ‘condenser tuned impedance’ are very much alike.
The ‘air core choke’ (being merely a broad—not definitely
tuned—tuned impedance) may be represented by leaving the
variometer tuned impedance in one position, that is, not adjust-
ing it for each wave length. [f the variometer were wound
with resistance wire and had

choke, when properly designed, differs from the air core choke
in that it is broader or presents a high impedance to a greater
range of frequencies. We have often heard of the high im-
pedance of telephone receivers to RF variations; if this is true
they should make excellent RF inter-tube chokes or couplers.
If an extra pair is on hand try themn for this purpose—it will
be found that they are rather poor and we can thus safely
question the necessity for ‘by-pass’ condensers.

So far we have considered only auto-transformation—where
one impedance is common to two circuits—here the grid and
plate. A more practicable scheme is inductive transformation
—using transformers.

The best type of transformer for any particular frequency
would be one in which both the primary and secondary circuits
are tuned to that frequency.

The next best type of transformer for any particular fre-
quency would be one in which the secondary is tuned to that
frequency and in which the primary has sufficient impedance
to secure a voltage variation across its terminals consistent
with the maximum possible variation; and this impedance
value can safely be lower than

r

very little distributed capacity

the highest value which is in-

it could be used as an untuned
air core choke—being adjusted
once only to obtain sufficient
inductance at the maximum
wave length in order to make
the RI° tnbe oscillate over the
entire range. In this connec~
tion, as to the proper value of
impedance in the plate circuit,
we may point out that an in-
finitely high value would be
best for ‘transformer action’
but when a certain amount is
reached, the RF tube oscillates
and it is necessary to use either
less impedance or else place a
so-called ‘looser’ in the grid
circuit of the first tube—the
latter is by far the better plan.

Doubtless the resistance coup-
ling will be found very poor,
for wave lengths under 300
meters at least. The iron core

HIS is the fourth of a series of articles forming
an educational and interesting course in radio
fundamentals. Have you followed it from the
start? If not, hunt up your back copies and read
them thoroughly. Written in the language of the lay-
man, this course started with a few simple instruments:
variable condensers, coils and tube accessories—a

home laboratory outfit, the use of which, as outlined |

by Mr. Meagher, teaches the mystery of radio in an
easy-to-understand and interesting-to-learn fashxon.
The author, working on the theory that a prmc1ple is
more easily understood when a person works it out
with his own hands than when it is told to him or
when he reads it out of a book, has given a thorough
course in fundamental circuits and their operation.
The experimenter has a chance then to actually see
the results of his experimentations and does not have
to depend on the words of others. We sincerely advise
all our readers to follow this series and learn radio
fundamentals easily and thoroughly. The author, in
the first installment, recommended that students of
this course supplement his instructions by reference
to E. E. Bucher’s “Wireless Experimenter’s Manual”
which is published by the Wireless Press, Inc., also
“Radio Communication Pamphlet No. 40” published

| by the Bureau of Standards.
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finity—because the voltage vari-
ation across the primary does
not increase in direct propor-
tion to the impedance.

For untuned transformers to
operate over a broad band of
frequencies it is necessary to
keep the distributed capacity
and the circuit capacity as low
as possible; otherwise the wind-
ings will have well defined
peaks and be poor at other fre-
quencies. In designing untuned
RF transformers one point has
generally been overlooked—
that is, the effect of any im-
pedance in the plate circuit
upon the grid conductance of
the same tube: the static ca-
pacity of the grid is much less
than the actual capacity when
the plate impedance is high.

(To be continued.)
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Selected Radio Hook-Ups
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E have had many requests from our

readers for the Harkness Two-tube

Reflex Circuit shown in figure 2.
The antenna tuning coil consists of 15 turns
of No. 28 DSC wire wound on top of the
secondary coil which is wound with 40 turns
of the same wire. A piece of 214" card-
board tubing will suffice as a form for
these windings. The Radio Frequency
transformer is wound on a similar piece of
tubing, the primary having 35 turns instead
of 15 and the secondary 40 turns. The
circuits are tuned by means of two 23-plate
0005 mfd. variable condensers. The con-
denser across the secondary of the first audio
frequency transformer is a .0005 mid. fixed.

Neutralizing cond

FIGURE 1

P

o avdle amp.

IGURE 1 shows an adaptation of THE

WireLess AGE Three-Tube Set de-

scribed in the March issue. Instead of
using a crystal for a detector, a standard tube
is used, and the output of the Tuned Imped-
ance tube is fed into two stages of the ordi-
nary untuned radio frequency amplification.
This comprises a receiver which is almost
the utmost in sensitivity. The antenna for
use in connection with this set may consist
of about 20 feet of No. 18 paraffined bell-
wire. It may be found necessary to insert

a leak of about one and one-half megohms
between the grid of the second tube and its
positive filament leg to prevent the tube from
blocking.

@

+8

ﬂ]
s

FIGURE 2

%

N figure 4 there is shown the hook-up
I for a very simple regenerative receiver

using a detector and one stage of audio
frequency amplification. There are only two
tuning controls; the secondary condenser
and the plate tickler. The tuning unit may
be made by removing about 10 turns from
the primary of a standard 180° variocoupler
and winding in their place about 6 turns of
No. 22 DCC wire. This winding forms the
primary circuit while the winding from which
the 10 turns were removed forms the second-
ary coil. The rotor of the variocoupler is then
used as a tickler coil. This set tunes much
tnore sharply than the old “single circuit”
and is every bit as easy to construct. The
tuning condenser across the secondary is a
23-plate .0005 mfd. variable.

4 } -8 l+5 57
L

FIGURE 3

IGURE 3 shows a corking three-tube
F set along the.lines of a neutrodyne, in

fact it really is a “one-horse” neutro-
dyne using just one tuned radio stage with
neutralizing condenser, instead of the more
common two stage. The two radio fre-
quency transformers consist of 15 turns of
No. 22 DCC wound on a 3” form and about
34” from this another winding of 50 turns
more. In each case the larger winding is
shunted by a 23-plate variable condenser
and tunes the grid circuit.

.58 © _
.

DET.

FIGURE4
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K. E. Loud Speaker
HE Kirkman Engincering Corporation,
New York City, manufacturers for 10
years of the K. L. line of ¢lectrical protec-
tive and wiring devices. announces the per-
fection of a new design radio loud speaker.

Dealers, johbers, and radio experts de-
clare it unusually faithiul in sound repro-
duction,

“Knowing the limitations of acoustical
laws,” says a well known New York dealer,
“I would unhesitatingly agree that the K. 12
lLoud Speaker has secured perfection in
volume and clarity as far as is humanly
possible.”

No batteries are used with the K. I
lLoud Speaker. An adjustable diaphragm
controls the volume and eliminates distor-

=
()

The 14-inch bell horn is finished in

tion.
handsome black crystalline and nickel. The
Alpha Electric Company of 151 West 30th
Street. New York City, is the distributor of
the New York district.  The price is $25.00
list.

Mozart Baby Grand
Reproducer

HIE Mozart-Grand Co. of Newark, N. J.,

annoutice the production of a complete
line of Mozart Baby Grand, Mozart-Grand
and Mozart Coucert Grand “reproducers.”
Shipments have commenced on the Baby
Grand.

While instruments of the rceflex type,
broadly speaking, are not new, the design
is entirely original and has been developed
with a techuical and practical care, probably
never previously hestowed on this class of
werchandise.  [ts extraordinary reproducing
qualities, its extremely low center of grav-
ity with resultant steadiness and its general
heanty of outline guarantee it a worthy place
amonyg all that is superlative in radio neces-
sities today.

EW APPLIANCES §°
AND DEVICES

=

3 }2‘@7.: g

The design is certainly original insofar as
placing the electrical unit in such an acces-
sible position. The best of these units, like
any other piece of delicate mechanism, may
require attention at times and if they have
to he sent back to their manufacturers, why
should it he necessary to return the whole
horn or even a heavy and bulky base?

The color scheme is black and gold. The
unit and other fittings are heavily gold
plated, the combination resulting in a charm-
ing cffect which will harmonize perfectly
with any furnishings from the simplest to
the most pretentious.

The dimensions, of the Mozart Baby
Grand are: diameter of bell, 12”; height
overall, 1214”; length overall, 1214”. Price
complete with unit and cord, ready for at-
taching, $10.00.

New Dial Has Ribs for Grip
AN innovation in Radion dials has ap-

peared in the form of a dial having
a ribbed surface. They are made in black
and mahoganite with gold graduations in
three and four-inch diameters. The ribs
radiate from the knob nearly to the beveled
edge and provide easy rests for the fingers
when delicate tuning is necessary. .\ ver-
nier cffect is thus obtained, and a very small

motion of the dial may be sccured with a
considerable movement of the l!inger tip
placed near the periphery.

This dial is equipped, as are other Radion
dials, with a semi-circular slot in the back
which corresponds to the scale indications
and fits 2 stop peg in the panel, thus pre
venting damace to internal rotor leads< and
imiting the dial movement to the semi-cir-
cular scale. The metal insert is made to
fit a one-fourth-inch shaft, but there is a
removahle sleeve which may he inserted for
use with a three-sixteenth-inch shaft,

65
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New Crosley Two-Tube
Receiver

TIIE New Crosley Model 51 incorporat-
ing a tuning element of the Model V
recciver, used by Leonard Weeks of Minot,
N. D., in his consistent handling of traffic
with MacMillan's expedition at the North
Pole, has met with instantaneous success
since it was first placed in the hands of
distributors by The Crosley Radio Corpo-
ration. This new set sells for $18.50 and
consists of a detector using the genuine
Armstrong regenerative tuning and detector
circuit, with the addition of onc stage of
audio-frequency amplification. This makes
it possible to use a loud speaker upon local
stations or with stations that have excep-
tionally high power transmitters. One Mul-
tistat takes care of both filament voltages
in the two tubes used. Provision is made
for a “C” battery and a grid leak if the
owner desires to use them. A\ two-step
audio frequency amplifier may be used in
connection with this set.

Reports have already been received from
owners of this new set, one man having re-
ceived 68 stations, including some on a loud
speaker. This little set is built in a hand-
some mahogany cabinet and makes an ideal
receiver for placing in the living room or
any other part of the home. Its operatior
is so simple that children can use it with
case and any type of vacuum tube may he
used with good results.

F-F Battery Charger

NCREASING interest has been displayed
lately in the type A. B. I-I7 charger

manufactured by the France Mfg. Co. of
Cleveland, Ohio.

This charger incorporates all the {eatures
that have made the type 6 charger so popu-
lar, and embodies new and exclusive refine-
ments that are of interest to the user of the
storage battery.

The type A, B, charger charges 2-4-6-volt
radio ““A” batteries. 6-volt auto batteries
and “B” Datteries from 20 to 120 volts;
therefore it is rightly called the triple duty
charger.

Some distinctive features of the F-F
chargers are: Carbon to carbon contactors
that cannot burn or stick; a high charging
rate that tapers down as the requirements
diminish: acts independently of battery,
thereiore it will charge a dead hattery.
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The new bulletin of the France Mfg. Co.
containing information on battery mainte-
nance, station calls and wiring diagrams for
basement installation of batteries is just off

the press and can be had by sending a postal
to the above company at 10360 Berea Rd.,
Cleveland.

Sherman Wire Fittings
Assortment number three of the Sherman

Wire Fittings for Radio, manufactured by
the H. B. Sherman Mf{g. Co., Battle Creek,

THE WIRELESS AGE

_ SHERMAN
WIRE FITTINGS FOR RADIO

o, S

Mich., contains small terminals for use in
building radio sets and labor-saving wire
fittings for installing them.

It includes genuine Sherman Fixture Con-
nectors, the famous device by which strong,
safe connections between wires can be in-
stantly made without soldering.

The workmanship and material of this
line are the very best. Articles included are
those which wide experience and active par-
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ticipation in radio development have proven
practical and popular,

New York Condensers

THE New York Coil Company have de-

veloped a line of 23 and 43-plate con-
densers of both vernier and standard types.
Possessed of high electrical qualities, they
are of metal frame construction with genu-

ine bakelite insulation. The plates are of
heavy hard aluminum with wide spacing and
the contact is of the spring type.

They have adjustable cone bearings to
take up wear and knobs and dials are fur-
nished with the vernier type.

INDUSTRIAL INKLINGS

THROL'GH an agreement just signed be-
tween the Radio Corporation of America
and the Brunswick-Balke-Collender Com-
pany, phonograph manufacturers, millions of
radio fans throughout the United States
will receive for the first time, operatic and
musical programs rendered by famous ar-
tists whose services have hitherto not been
available to broadcast companies. Under
the contract recently concluded, the phono-
graph company gains the right to install
radio receiving sets in combination with
Brunswick phonographs. In turn the phono-
graph company will add its share to the
public service now rendered by the princi-
pal broadcast stations and aid the develop-
ment of free broadcasting to the public, by
permitting the stations of the Radio Cor-
poration of America and those ol its asso-
ciates to broadcast during the periods when
its artists are recording for phonograph
reproduction and to encourage artists to
aid the program at other times as well. An-
other imteresting provision in the contract
places at the disposal of each company, the
technical and research facilities as developed
by the other, so that the experiences of
both industries may be available in the de-
velopment of the art in the future.

THE Buifalo [Forge Company manufac-
ture the Junior Bench Drill. The fea-
tures which have made it adaptable to radio
parts manufacturing is the fact that the
spindle can be driven at 3,000 r.p.m., and
still remain in periect halance. The drill
has a substantial cast iron frame and a
round table mounted on a substantial sup-
port. It is regularly supplied with a No.
2-A Jacobs chuck. The construction is of
the latest design and may be cither pulley
or direct motor driven.

THE American Hard Rubber Company,
New York City, send out regularly pub-
licity by Brainard Foote, their radio engi-
neer, which is of an excellent character.

HARLES H. LEHMAN has resigned
as President and General Manager of
the Dictograph Products Company. Mr.
Lehman was the founder of this organiza-
tion and under his active management the
company has developed irom a small be-
ginning into an international organization
with world-wide distribution. Mr, Lehman
has been interested in the radio field since
the early days of the industry, and his genius
as an executive has been recognized as an
important factor in the upbuilding and stabil-
ization of the radio industry. He has also
been prominently identified with several other
industries and is a director of the Falls
Motor Company and of the Kookwik Prod-
ucts Corporation.

Mr. Lehman has not as yet announced
his future plans, but it is understood that
he is to head a very large radio organization
now being incorporated for development and
manufacturing purposes.

His successor in the Dictograph Corpo-
ration has not yet been selected.

LDEXN MANUFACTURING CO.,

Springfield, Mass., have devised a unique
method of publicity in circular letters to the
trade which embody information of a per-
tinent sort. These letters are so constructed
that they can easily be made into an article
by editors of publications.

HE Manhattan Electrical Supply Com-
pany, Inc, New York City, have a win-
dow display on Red Seal Dry Batteries which
cleverly portrays their use in radio rather
than the article itself as an individual unit.

www americanradiohistorv com

R. H. T. GREELEY has been ap-

pointed Advertising Manager of the
General Radio Company of Cambridge,
Mass. Mr. Greeley was a member of the
class of 1919, Dartmouth College, and was
formerly of the advertising staff of the Win-
chester Repeating Arms Co. of New Haven,
Conn.

The General Radio Company of Cam-
bridge, Mass., have purchased 20,000 feet
of land adjacent to their present factory
and will start construction at once on a
four-story concrete building. This new
unit will have the same capacity as their
present building, thus doubling their pres-
ent facilities.

HE Mica Insulator Company, 68 Church
St., New York City, has had an election
of officers.

Mr. L. W. Kingsley becomes chairman
of the Board, Mr. Edward T. Wood. be-
comes President, Mr. Edward Nelson be-
comes Secretary and Treasurer,

These gentlemen have for a very long time
been identified with the Mica Insulator Com-
pany. This company has been one of the
p.oneer developers of insulation products for
almost all electrical application. Many of
their products having been employed for
thirty years in the electrical industry, Some
of their better known trade-mark brands in-
clude Micanite, Armatite, Empire, Condu-
cell, ete.

THE Shaw Insulator Company of New-
ark, New Jerscy, report the appointment
of Benjamin Phillips as their Cleveland Dis-
trict Sales Manager, with offices in the
Stuyvesant Building, 3030 Euclid Ave,
Cleveland, Ohio.
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CONDUCTED BY R. A. BRADLEY

Due to the great volume of correspondence which this department entails we are forced to remind our readers on the following points :

Be sure to enclose a sclf-addressed stamped envelope wi.th your letter.
your set please enclose a rough sketch or hook-up if possible.

Make your questions clear and con.cise.
Do not ask us to make comparisons between different makes of apparatus or sets.

If you wish information on

Detector Tubes

Mr. J. H. W'arden of New York City
has been having a great deal of trouble with
his detector tube, @ UV-200. He says,
“Uhen | have a station tuned in and then
attempt to bring it up in volume by turning
up the plate variometer, the tube flops over
nto oscillation.  When [ turn the variom-
eter back again, then, the station goes com-
pletely out”

re -8s +8

Mr. Warden, you have, in the UV-200,
the most sensitive detector tube in existence,
but also the most critical and hardest to
humor. A UV-200 is a good test for a
man’s self control. It is critical in plate
voltage using anywhere between 1614 and
2214 volts, The proper voltage can only
be discovered by experimenting. The fila-
ment voltage is almost as critical, requiring
generally, less than five volts. A vernier
rheostat of some description can be used
to good advantage in controlling this. Now
the way to get the most out of a UV-200
or any ‘“soft” dctector tube is to use a
good potentiometer across the “A\” battery
to control the B-battery voltage. This also
acts as a sort of vernier adjustment in con-
trolling regeneration and is the secret to
DX reception in a regencrative receiver.
The circuit in figure 2 shows how this is
connected into the set.

~ds

. §
4 A p8e amp B+
Two-Step Amplifier
Mr. B. H. Law of Reading, Pa., requires
a hook-up for 2 UV-712 R.C.A. audio fre-
quency transformers in connection with 2

WD-12's. Below is shown the hook-up for
a two-stage amplifier using these instru-
ments.

“B” Battery Control and Shielding

“I want to apply a switch to control my
B batreries of which | have two 45-volt
wnits. I would like to use a tapped voliage
from 45 to N, Also I would like to know
if I would profit any by shielding the back
of each wvariable condenser dial with a thin
sheeting of copper. Should this be groundcd
to the axis of the condenser?” Signed,
. F. Berkley, Cincinnati, Ohio.

The diagram for using a switch to regu-
lated your B battery voltage is shown be-
low. The purpose of the “dead” contacts
hetween the “live” contacts is to prevent
shorting the cells of the battery in case the
switeh is left touching two adjacent con-
tacts.  Answering your second question, if
in conuecting up your variable condenser in
the circuit, you connect the rotor plates to
the ground or filament side of the circuit
and the stator plates to the high potential
or grid side of the circuit you will obviate
the need for shielding of any description.

——ipe
fo 8" &,
—

1f it is variometers that are giving you the
trouble then it will be necessary to shield.
In any case do not allow the shielding to
come in contact with any metal part of the
instrument. Any attempt at shielding the
dial of the instrument, itself will be entirely
unsatisfactory.

Harkness Reflex Circuit
Mr. Harvey G. Rice of Burke, Va., asks
for the diagram of the Ilarkness Reflex
Circuit Receiver. The diagram for this set
is shown on our page of circuits in this
issue,

Three Circuit Regenerative Receiver

Myr. Henry L. Galson writes, “I want to
thank you for the answer to my inquiry
about my three circuit regenerative receiver.
I have wno trouble in getting distant stations.
KDKA | have every evening and KFKX
quite as regularly on my one tube set. This
proves the quality of information given out
by your wagazine. which I am recommend-
ing to my friends.”

67

www americanradiohistorvy com

Push-Pull Amplifier

I have read much about “Push-Pull” am-
plification and [ would like to add a step
of it to my present two-stage amplifier.
But I do wnot know how fto hook it up.
Will you please send mie a diagram for one
stage of push-pull to be added to an ordi-
nary home made set. Thus writes Mr. J. A.
Ramsey of New Orleans, La.

Ps s
~4+(-8 -3

The hook-up fur this amplitier is shown
below. The outstanding f{eatures of push-
pull amplification are increased volume, clear-
ness of reproduction and elimination of dis-
tortion, although distortion already pres-
ent in the straight audio amplifier will be
quite as much in evidence in the push-pull
stage. Although all tubes lend themselves
well to this type of amplifier the UV-201A
and the 216\ serve the best. In the Febru-
ary issue of Tur WIRELESS \GE there was
given a very fine treatise on push-pull am-
plification, including among other things
hints on the use of the ordinary audio fre-
quency transformer in such an amplifier.

Improved Reflex Set
Below is shown a diagram for connecting
up an “Improved Reflex Set” published in

issue of THE WIRELESS
M. A. Robinson of
This set can be

the May,
Age, for

1923,
which Mr.
Washington, D. C., asks.
made up from parts usually found around

the experimenter’s lahoratory or work-
bench. The antenna tuning inductance con-
sists of fifty turns of No. 24 D.C.C. wire
tapped every ten or twclve turns.

(Continued on page 86)
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Paragon Model 111
$175.00

“IT WAS PETER RABBIT—"

4

‘---and all dressed up in his new suit to
go on the journey with Reddy Fox”, comes
the voice over the radio. The children sit
spellbound. Mother, thankful for this few
minutes’ rest every evening, closes her eyes
and leans back in her chair. Now the
radio will take care of the children—she
needn’t worry.

Paragon Receivers are rich in tone value.
Music, from the crash of a chord to the
sob of a saxaphone, is reproduced clearly
just as it is played. Voices are distinct and
understandable. Static noises are reduced
to the absolute minimum.

Because of Paragon selectivity and sensi-
tivity you can tune in on and get any
station you want, and hear the program
without interruption or jamming from
other stations.

The Paragon Model 11l comes in a finely
finished mahogany or burled walnut cabi-
net which is an addition to any home.
This instrument offers you the ultimate in
radio enjoyment.

Write for illustrated Bulletins of Paragon Radio Receivers

ADAMS-MORGAN Co.
8 Alvin Avenue, Upper Montclair, N. J.

ARAGON

Reg.US Pat. OfF

3-CIRCUIT RECEIVER

{

May, 1924

Amplifiers
(Continued from page 37)

where L 1s the inductance, C the ca-
pacity, and R the resistance of the
tuned plate circuit. [f a curve is taken
cf the amplification which this system
gives at different frequencies it will
have the appearance of figure 6. From
this curve it is seen that maximum
amplification occurs at the fundament-
al frequency of the tuned circuit, and
that for other frequencies on either
side of the fundamental the amplifica-
tion falls off very rapidly. Conse-
quently such an amplifer differs from
those previously discussed in that it
is a selective amplifier. The more se-
lective the amplifier is the greater will
e the amplification at the particular
frequency to which it is tuned, and the
less the amplification at other fre-
quencies. Consequently such an am-
plifier involves to some extent a so-
called critical adjustment. This is
what makes tuned radio frequency am-
plifiers so difficult to get working right,
as all amateurs know by now.

l.et us see what conditions determine
the selectivity of the amplifier. The
main factor determining the selectivity
of the amplifier is the sharpness of
timing of the radio frequency circuit
LRC in the plate circuit. As the re-
sistance R of the coil decreases the
decrement or damping of the circuit
likewise decreases. The condenser tun-
ing will then become finer and more
critical, the result being great selectiv-
ity with high amplification at the na-
tural frequency ot the circuit, and re-
latively less amplification at other fre-
quencies. But a low coil resistance
means that the tuned circuit is a very
efficient circuit, since the resistance
losses are low. Hence we see that an
efficiently tuned circuit will make a
highly selective amplifying circuit.

Furthermore from equation (1)
which gives the effective resistance of
the tuned circuit, we see that the effec-
tive resistance is directly proportional
to the ratio L/C. The higher the
ratio L/C the greater is the effective
resistance, and therefore the greater
the damping. The greater damping
rasults in broader tuning and therefore
gives a less selective amplifier. Thus
to maintain a highiy celective amplifier
the tuned circuit must be built so that
the ratio of L/C is low; that is there
must be low inductance and high ca-
pacity,

If ainplification is desired on one
wave length or over a very narrow
banid of wave lengths, this circuit has
a great advantage in that other fre-
quencies other than those at which
amplification is desired are not ampli-
fied very much. For a highly selective
tuned circuit amplifier, then, we see
that the following conditions must be
met, First the resistance of the in-

When writing to advertisers please mention THE WIRELESS AGE
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Understand Radio

An Introduction to Radio

For the Whole Family
In Two Volumes—Handy Pocket Size

FREE TO YOU

We want you to know “THE WIRELESS
AGE” (America’s oldest radio magazine) and
our laboratory tested text books. TO GET
ACQUAINTED we offer you this fine little
set of books ABSOLUTELY FREE with one
year’s subscription to “THE WIRELESS

314x5 Inches
Flexible

Leather Cover

Fully Illustrated

96 Pages In )
Each Book AGE” $2.50 A YEAR (Outside U. S., 50c
Price 2 Volumes extra). SAVE A DOLLAR.
$1.00
ANSWERS YOUR QUESTIONS—Every novice in radio
always asks the same questions: What is a radio wave? What’s In Them?
How is it made? How long does it take to get to me
from the broadcasting station? Is there any difference VOLUME 1
between the dot and dash waves and the music waves? An Introduction to Radio
What is a condenser for? What is a variometer? What Radio Telephony
is the difference between a variocoupler and a loose The Various Instruments Used in Radio Trans-
coupler? How are the ear phones made? What does the mitting and Receiving Outfits
crystal detector do? How does a vacuum tube work? VOLUME 2

What is the grid leak for? Is there any danger that my

antenna will be struck by lightning? How can I tune my Technical Terms Explained

set to get the loudest signals? What is the difference How to Set up Receiving Outfits
between radio frequency and audio frequency? What is a Primer of the Vacuum Tube
potentiometer for and how does it differ from a rheostat? How to Set up Radio Transmitters
And scores of other questions. All are answered in this International Morse Code and Conventional
book. Signals
Make no mistake. This is a non-technical book. All
who can read English can understand it. Funny how hard e o e

it is for an expert to talk shop so everyone can under-
stand—there are a number of good technical books, but
this is the best book we have ever seen of the hardest
kind to do well.

An introduction to Radio. That is just what it is. Mr.
(Miss or Mrs.) Reader, we take great pleasure in intro-
ducing Radio. After a few hours you can meet the other
members of the family and talk radio with them as you
can’t now.

If you were sajling for France you would study an ele-
mentary text book on the French language—here is your
book for your trip to radio land, the most fascinating
country ever discovered by modern science. Explore it

ORDER BLANK

WIRELESS PRESS, INC,, Date
326 Broadway, New York.

I enclose $.......... Enter my subscription to
“The Wireless Age” for one year and send me
free a set of “An Introduction to Radio.” I also
........ extra sets for some of my friends.

knowingly, as thousands are now doing, with a receiving DX ¢+ -
set and “An Introduction to Radio.”

BT 3 = =

Ity cveeretnieieneseanenonnnesensosnnnsoanenans

WIRELESS PRESS, Inc. IRt +errerenreeeerreeeeneeeeesea e eenerre

326 Broadway
NEW YORK .

D New Subscriber D I am now an AGE
subscriber

e L L L L L L e T T T )
£
I
=}
-+

A-5-24
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“MINUTE MAN?”
 Radio “Recerving Set

INCORPORATING "

Pathe Type «P” Phusiformers

S f

Manufactured and Dbiarketed Under Li- l
censed Agreement, Patent Pending

| PRICE
$12500 l(]

’ (tubes, batteries extra)
|

cl HE new five-tube “Minute Man” was specially
constructed to meet the demand for a receiving Ml
set embodying these features: \“

No Squeals I
Tune in either with a loud speaker or head
phones without any squeals or rasping. At
any setting of the dials there is none of this ‘
unpleasantness so prominent in many other
sets.

Pure Tone ‘
The reproduction of broadcasting by the (
“Minute Man"” is remarkable for its clarity

| and sweetness of tone, increasing your en-

|| | joyment a hundredfold.

Simplicity |
The “Minute Man” is simplicity itself to

operate. The dials can be adjusted by a
|. ‘ child—and the set is “Fool-proof.” The dial

settings are constant. A station once located
can always be brought in without preliminary
searching.

Genuine mahogany cabinet and panels.
Gold engraved dials,

Free Booklet
Booklet “How to Build a 5-Tube
‘ Receiver, Using Three Phusiform.
ers,”’ sent free on request. Address
}, Dept. 225.

' PATHE PHONOGRAPH & RADIO CORP,, |

“ 20 GRAND AVENUE, BROOKLYN, NEW YORKI
— = - I S |

Write Dept. 225
For catalogue and prices of

Dealers and Jobbers ’|
Pathé line. |

May, 1924

| ductance coil L. must be very low. Sec-
ond the tuned circuit must be so de-
signed that the ratio [./C is small, that
is capacity must be predominant. If
on the other hand a relatively non-
| selective tuned amplifier is desired, that
is one which will amplify equally well
on a wider band of wave lengths, then
the following conditions must be met.
First the resistance of the tuning coil
should be high. Second the ratio L/C
of the tuned circuit should be high,
that is the inductance should predomi-
nate.

This system in amplifiers possesses
very great importance. For while we
have thus far considered the tuned cir-
cuit to be composed of a lumped in-
ductance and a lumped capacity, it will
shortly be seen that this need not nec-
essarily be the case in order to have a
tuned circuit. Thus we may have in
high frequency amplification an ap-
parent inductance amplifier, but which
in reality is a tuned circuit amplifier
owing to the distributed capacity act-
ing as the tuning condenser. Thus in-
ductance amplifiers may be very selec-
tive due to this reason. This same
reasoning applies also to transiormer
ccupled amplifiers.

The Theater in Radio
(Continued from page 24)
imagine herself talking into a tele-
phone.  Whereupon, she discoursed
with seeming eloquence on the subject
of Douglas. and was nearly through her
ccmpliment when her hand trembled
and she quoth, “Dear me, I am terribly
nervous.” Forthwith, she regained her
confidence. as her secret was out and
nothing of great consequence came of
it

Then Douglas, none the worse for
microphone fright. did speak most gal-
lantly on the subject of Mistress Mary,
he becoming so enthusiastic he half
| arose from his chair and gesticulated
in such fine fashion I did regret his
pentomine could not be broadcast. Nor
was I at an end to my envy, having
seen him in person, for I bethought
me of the furnishings I had wrecked
in my home. so incompetent am I in
the matter of leaping about, and I have
been at great pains to match his
sprightly conduct.

A bank of seven cameras faced them
before they had finished broadcasting
which did suit their notion of how to
finish off in great style. and I was in
particular impressed with their pa-
| tience, of which I have small store,
they posing for near fifty minutes.
Great numbers of pictures were made
and I secretly praying that some
plague smite all photographers. Mis-
tress Mary doffed her hat, she acting
in accord with a protest that any of
her face could register over well and
{ I was struck in especial with the mar-

\When writing to advertisers vlease mention THE WIRELESS AGE .
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Federal Announces—

its latest achievement in
the field of Radio

The “No. 102 Special” Federal Receiving Set will be \
demonstrated to radio enthusiasts beginning May first. I
If you do not know the name of the Federal dealer in ‘

your locality, swrite immediately to

FEDERAL TELEPHONE AND TELEGRAPH CO. ‘
BUFFALO, N. Y. |

Boston New York Philadelphia Chicago

Pittsburgh San Francisco
Look for this sign i ; Bridgeburg, Canada London, England
Seardern FADD Freducr ﬁ ﬂ etal

| — ‘ Standard R A DI () Products l

I(se HOMMEL
SERVICE

to build your radio
szz.fmess

ﬂ DISTRIBUTORS FOR
o of

Radio Cor of Amenca
| RCA)
. 9 3 o d LY h iﬁ | Elect:
Complete stocks of strictly high grade nationally advertised radio l 6“::,,:,‘5_“\“,:3(,".«m
apparatus are constantly carried by this company to enable you to Baldwin Brandes Burgess

build your radio business on the right foundation. Your success is Cunningham
dependent largely on the products you sell, and your ability to serve Culer-1{ammer

Dubilier  Fada From
yeur ustomers Sromgily Feethman Gentrat Radio

Aligning yourself with the Hommel organization makes it possible Grebe  Homecharger
for you to always have access to ample stocks of the leading lines huedock

N . . ; q 7 Remler Rhamstine
of radio equipment without the necessity of tying up your working U.S. Tool Western Electric
capital |

And other

leading manufacturers
Let us shote you how you can advantageously use Hom __
mel Service. Write for the Hommel Encyclopedia 246-E.
T A2 W e W e e
i & z k- T z e
g ia 'i' :". I =
3 E g g i _llj_fié__z

530 534 FERNANDO ST, ——-*ﬁ_ml’z‘i’.::-—— PITTSBURGH p
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vel of her hair which was a golden
cern yellow in color, and 1 bethought
me what a pity it was that films prove
so inadequate in the matter of portray-
ing such beauty. Whereupon I was
at pains to converse with Mistress
Mary and Douglas on the limits of the
cinema, but he put me at score straights
or. the problem of Dbroadcasting even
the approximate results achieved in
the silent drama. Nor had I recourse
to aught than speculation on the pos-
sibilities in the public prints which I
deemed could furnish pictures of the
cast and such scenes as would illus-
trate what play was broadcast. To
which he acquiesced lustily enough.
pointing out that such methods were
sufficient for radio plays, but did flout
me on the score that musical comedies
are of a character which the public
prints and radio do enhance, and I
was reminded of my inclination to go
. straightway for tickets after I had
| listened in on those that were trans-
mitted from the stage. And he did
convince me finally.

Mistress Mary, attentive betimes,

f oY Your hespoke me seriously for being such a

I 'ere lt ls ” dullard, she telling me that her radio
discourse on “The Thief of Bagdad,”

oo ﬂecel'ylng Set which Douglas was at some length to

produce, would so arouse curiosity that

3 3 the Liberty Theat rould hold
A t?u.ly beautiful | 22 (S | the crowds. And Douglas quoth that
of living room furniture

Patent Pending

he likewise had told the radio audience
of such episodes that were of interest
concerning Mary's new picture, “Dor-
othy Vernon of I[{addon Hall,” and he

and thoroughly practical to accommodate your receiv- deemed the seating capacity of the Cri-

ing set?> Then consider the new RADIO-SPINET. terion Theater would be, forsooth.
scant enough.

1 did learn that neither had been un-
duly liberal in their estimate of radio
for I had great difficulty to purchase
even standing room, but I was not at
any great pains to endure no seat at
all as T found both shows to my liking.
the more for having learned of things
that did not appear on the screen.

ok ok

AVEN'T you long wanted something really decorative

It places the receiving set in exactly the right position

for comfortable operation—just as though you were

writing at a desk. Back of the receiving set, and completely con-

cealed from view, is a large, roomy, accessible compartment for

all batteries (both wet and dry), charger and wires. Ample

space is provided on top for any portable loud speaker. At each

end of the cabinet is a convenient, roomy drawer. The RADIO-

SPINET perfectly accommodates most popular types of radio in-

struments, and is furnished in your choice of various beautiful
mahogany finishes.

., . . .
Summed up. the RADIO-SPINET answers all of your cabinet After some reflection, I did decide
that radio provides me with more plea-

sure than ever I thought was possible
in this day of costly entertainments.
The theater in radio means that I may
twizl the dials of my receiver in quest
| of a good show and trust to none other
than my own best judgment. Dra-
matic criticisms and the council of my
friends have cost me dearly. for no
one, save myself, can know what show
I like best. And I have likewise been
{ a victim to great inconvenience be-
cause of my suburban residence.

requirements;—it is the final step to the completion of your

radio assembly.

Use the coupon below
to send for complete
detailed information.

- S W S N RS B 6 S e e S S S S S S S S S S R RS

Bay View Furniture Co. ,\:

Holland, Michigan i i In truth, the twirling of the dials on
t] . . . »
Please send at once descriptive my radio will now be a pastime in
ease sen 5 . 5 .
folders telling all about the new ST. ADDRESS ..o......ooiviiiiiiii i, which I may overindulge with im-
Radio-Spinet. Quote us price punity.
and give full details of your The theater has. indeed. come to ra-
several dealer helps. LT Y P P LT T Rer=ror SR AT R N Ty

dio for its broadcast blessing. And I do
Dﬁ he]icve T am. ll]_\'SEh. ])IESSCd tor that.
\When writing to advertisers please mention THE WIRELESS AGE
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l VACUUM TUBES

THE WIRELESS AGE

Big Savings

Laboratoo;y Tested
Radio Books

Pick out the books you want and
Buy at these Rock Bottom Prices

e —

Here is the greatest list of radio books ever pre-
sented. In this list are books that are known and
used the world over.

Our stock room is overcrowded—we must reduce

Regular Class
BOOK AUTHOR Price No.
Practical Wireless Telegraphy...E. E. Bucher $2.25 35
Vacuum Tubes ................. E. E. Bucher 2.25 35
Wireless Experimenter's Manual..E. E. Bucher 2.25 35
How to Pass U. S. Government
Wireless Exams. ........... E. E. Bucher 75 10
How to Conduct a Radio Club..E. E. Bucher 75 10
Alexanderson System .......... E. E. Bucher 1.25 18
Practical Amateur Stations....... J. A. White 75 10
Acquiring the Code.................. Gordon .50 6
Practical Aviation ............... J. A. White 2.25 30
Prepared Radio Measurements........ Batcher 2.00 30
Modern Radio Operation........ J. O. Smith 1.75 26
Radio Inst. and Measurements
Bureau of Standards 1.75 26
The Oscillation Valve................ Bangay 2.75 40
Elementary Principles of Wireless—Part 1
Bangay 1.75 25
Standard Tables and Equations........ Hoyle 3.25 50
Wireless Telegraphy and Telephony.Dowcett 3.50 55
Thermionic Valve .................. Fleming 5.00 80
Wireless Transmission of Photos...... Martin 2.00 30
Telephony Without Wires.......... Coursey 5.00 80
Selected Studies in Elementary Physics. . Blake 2.00 30
Operation of Vacuum Tubes in Radio
Brown .35 4
Technical Instruction for Wireless
Telegraphists...Hawkshead and Dowsett 3.50 55
Elgie's Weather Book.................. Elgie 2.00 20

the weight per square foot. This gives you the
chance to buy these books at a tremendous saving.
Take advantage of this opportunity to complete

your radio library.

Regular  Clam
BOOK AUTHOR Price Neo
Alternating Current Work............ Shore  $2.00 25
Magnetism for Home Study......... Penrose 2.25 30
Radio Directory and Call Book.............. 1.00 12
1923 Year Book of Wireless Tel.

& ‘Tel: (Cloth)id « swas s csiapive ad'ieseiakuids 6.00 80
1923 Year Book of Wireless Tel.

&) TEln( PAPER) irowt 4 it s b T & Tl 4 2.50 30
Lessons in Wireless Telegraphy...... Morgan .35 3
Operation of Wireless Telegraph

Apparatus . ...vviiiiiiiiiiii e Cole .35 3
Home Made Electrical Apparatus

Vol 1 . oo - oo 454 b5 5 aogbbprs Powell 35 3
Home Made Electrical Apparatus

Val, B jioairmiye pebacsans §ases Powell 35 3
Home Made Electrical Apparatus

Voli 8 et sfusess dnsndn s swi Powell 35 3
Home Made Toy Motors............ Morgan 35 3

HOW TO ORDER

Select the books you want. Add their class numbers
together—multiply by five—that’s the price you pay. The

saving is evident at a glance. This is a real opportunity.

Include a year's subscription with your order,

AND GET ANOTHER BARGAIN

THE WIRELESS AGE
Regular Price $2.50 a year—Class No. 45
Postage outside U, S. 50 cents extra

Send all orders to

WIRELESS PRESS, Inc.

326 Broadway New York City
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FADA ‘“ONE SIXTY'" NEUTRODYNE RADIO RECEIVER

Clarity

Radio is most enjoyable when the programs of music
and other forms of entertainment are coming in sweet
and clear; loud enough to be heard perfectly on the
loud speaker, yet faithfully reproducing the voice of
the singer or the harmonies of the instruments,

Clarity of tone is a feature that has made hosts of
friends for the FADA “One Sixty” radio receiver. No
matter where the station tuned in may be located—in
the East, or in the West, the clarity of tone produced
by the “One Sixty” is remarkably lifelike and pure. And
so powerful is this wonderful receiver that the majority
of broadcasting stations, both local and distant, can be
heard clearly and plainly on a loud speaker.

Quality—in design and workmanship—characterizes
the FADA “One Sixty” through and through. Combin-
ing as it does the famous Neutrodyne principle with
skilled FADA craftsmanship, the “One Sixty” repre-
sents a great feat of radio engineering.

In selectivity, volume, distance getting, clarity and
fine appearance, the FADA “One Sixty” is unsurpassed.
To hear it perform is to be convinced, It will be weil
worth your while to visit your dealer and see this
receiver. Price $120. This does not include tubes, bat-
teries or phones.

F. A. D. ANDREA, INC.
New York City

1581 Jerome Avenue

YSIDA

FRadLO

TAD ANGRCA (C.
N LR
""N lumo muunt‘““ N
RO
1 _..‘ .-,..".....,. = W...u

[ S i
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Short-Wave Receiver
(Continued from page 39)

the entire range excepting at about
145 meters where careful adjustment
is necessary. The tube oscillates very
readily at 100 meters.

Now in order to change this receiver
| so that it will cover the broadcasting
wavelength range it is only necessary
to add a few turns of wire on the two
coils. The antenna circuit (L,) i
stead of having 3 turns should have 6
turns of wire. The secondary coil
(L,) is a continuation of L, and
should be wound with 40 turns instead
of 15. The tickler coil should have
about 20 turns and if the whole re-
ceiver is made with great care and ac-
cording to these instructions even less
turns may be used.

[A set embodying these changes
was built in our laboratories and has
been used with great success in receiv-
ing distant broadcasting stations, prov-
ing unquestionably superior to an-
other set of reliable manufacture which
embodied three stages of radio fre-
quency  amplification. — Eprrovr’s
[ NotE.]

Afloat and Ashore With the
l Operators
(Continmed from page 49

and will be remembered as one of the
heroes of the Monroe disaster-in 1913.
in which his partner, Frederick J.
Kuehn, lost his life after giving his
life belt to a woman passenger. Ether-
idge is now on the Standard Oil tank
steamer Baton Rouge.

Harold Hatton, now on the steamer
I. C. White, was a well known ship
operator running out of New York
twelve years ago.

Eugene O. Lemieux, now on the
Canadian steamer Ormes, but running
between New York and the West In-
dies, received his first assignment on
an American ship in September, 1907.

Emanuel J. Marschall was assigned
to a passenger ship twelve years ago.
He is now senior on the Red D Liner
Maracaibo.

Frederick \W. Harper, operator on
the Hahlira, has been a radio man since
April, 1912.

M. B. G. Rabbitts has traveled to
all points of the globe during his thir-
teen vears’ continuous \adlo service
and is now on the tanker Standard.

E. W. Rogers started as a radio
operator in June, 1909, and has had
many experiences during the past fif-
teen vears, the most peculiar of which
was when he read his own death notice
in the newspapers following his return
| from a voyage to South Africa on a
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TRADE
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Item 35
A FEW GOOD COMBINATIONS.

Many other sets for various combinations of tubes.

“ESCO”

MOTORS — DYNAMOTORS — GENERATORS — MOTOR- GENERATORS

Used by more than 150 Universities, Colleges, Research Labs., etc.

Item Description Recommended for

2 350V 40 Watt 2-6 watt separate Fil. supply.

7 500 V 100 4-5 ‘ with separate Fil. supply.

8 500 V 150 “ 5-5 “ 2 mod. 1 mast. osc.-2 osc. sep.
Fil. supply. .

13 1000V 300 * dbl. comm. 2-50 “  with separate Fil. supbly.

15 1000V soo " o 3-50 *“ or 2-50 watt and 4-5 watt as
speech amplifier and mast. osc.
Sep. Fil. supply.

16 1000V 650 . . 4-50 ‘“  with separate Fil. supply,

20 1500V 500 " " 2 to 3-50 “ with separate Fil. supply.

24 2000V 500 “ “ 1-250 “  with separate Fil. supply.

26 2000V 1000 - “ 2-280 “  with separate Fil. supply.

31 500V 100 *“ 10 V 60 Watt same as item 7 but with Fil. supply.

35 1000V 300 * 12 V 180 e g e w e “

11 2000V 500 14 V 200 Woow s ogg ow P “

Special sets made to order.

MARK

Many Federal,

tate, County and Municipal Depts.

Write for Bulletins 237B and 242A Listing over 200 combinations.

ELECTRIC SPECIALTY CO.

231 South St., Stamford, Conn., U.S. A.

Send us your problems—we’ll help you solve them.
Pioneers in Developing and Perfecting High Voltage Wireless Apparatus.

LearntheCodeatHome withthe Omnigraph

“Just Listen—The Omnigreph will do the teaching” THE OMNIGRAPH Automatle Transmitter

will
teach you both the Wireless and Morse Codes—
right in your own home—quickly, easlly and in-
expensively, Conuceted with Buzzer, Iuzzer and
Phone or Sounder, it will send untimited mes-
sages, at any
THE OM

world with a money back guarantes. THE O
GRAPH 18 uscd by several Depts. of the U. B

Gost.—in fact, the Dept. of Commerce uses THE
OMNIGRAPH to test all appiicants applying for
a4 MNadto license. THE OMNIGRAPH has been

successfully adopted by the leading Universitles,
Colleges and Radio_ Schonls.
S8end for FREE Catalog deseribing three models.

DO IT TODAY.

THE OMNIGRAPH MFG. CO.
16B Hudson St. New York City

If you own a Radio Phone set nn-;l don’t know the Code~—~you are missing most of the fun

$25 for $10

HE FAMOUS
BEL-CANTO

LOUD
SPEAKER
DIRECT
FROM
MFR. TO
YOU

PRICE sm
DELIVERED
FREE TO

YOUR <
DOOR

YOU cannot buy the Bel-Canto
through any dealer, only direct

from us. We save you these three
profits — Distributor, Jobber and
Dealer.

Sent prepaid to any part
of U. S. and Possessions

GUARANTEE

Money back
any time with-
in ten days
if dissatisfied.
We further

~

POINTS OF
BEL-CANTO
SUPERIORITY
1. Our own Fiber horn,
Crystalline Anish.
. Our own ldlun.uhlej

.

speaking unit,

volume without dis-

tortion,

3. The base of cast guaral“?c _tO
Iron, “weighing four || the publication
pounds, ellminating

carrying this
advertisement

ton heaviness.
. All other metal parts l

are of heavy cast
aluminum. ' [g hly that each and
nolished. g

5. Complete instrument | | CVETY speaker
BtandamnZTiegpine will be sold
righ, 10-in ell.

8. (}uarnnrleed (rior on? on the above
ycar from ate o
purchase against me- !erms and the
chanical defecta of immstrument
any kind

will be exactly
as offered in
this issue.

BEL-CANTO MFG. CO.
BENSEL-BONIS CO., INC.
General Office & Factory
417-419-421 E. 34th St., New York.

fes required.  Just
nlug dn on  second

| 7. No auxlliary batter-
stage.

BREL-CANTO MFG. CO..
Bensel-Bonis Co., Inc.,
417.421 East 34th Street,
New York City.

Gentlemen:

Please send me on ten days trial 1 BEL.
CANTO ag advertised, 1 agree to pay post-
man $10.00.
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F “Look at That Workmanship!”

1 The wiring—and there is little of it—is in-

THE WIRELESS AGE

A striking feature of the new Eisemann
Receiveristhe unusual interior construction.

No confusing array of criss-cross wires—
just a group of fine instruments so arranged
and co-ordinated as to give the utmost elec-
trical efficiency.

visible. All leads are short and direct, thus
eliminating causes of interference and im-
proving the quality of reception.

All of which reflects engineering skill of a
high order.

ASK YOUR DEALER
Descriptive Literature on Request

EISEMANN MAGNETO CORPORATION
William N. Shaw, President
38 Thirty-Third Street Brookiyn, N. Y.

T,

T
I AT

e o eui e Jones Multi-Plug and Cable
P i The Standard Radio Set Connector

Either panel or bmdmil oSt mountmg

Does away with umsighdy wires,

Leaves set free from llve wires when not in us

Several binding post ends can be connected to dlﬂ‘erent sets—using one
plug and cable connected to batteries, etc.

Ideal for dealers—and experimenters,

Prices, Multi-Plug and able Panel Mounting Type, $4.00. Binding

N Post type, complete, $5.00

Showing Contacts Write for illustrated folder of Howard B. Jones Radio Products

Howard B. Jones, 612 S. Canal St., Chicago, Ill.

May, 1924

sailing vessel during the war. He left
New York :at the time the German
submarines were along the American
coast and in a storm the first day out
his wireless equipment was demolished,
and a life boat was lost. The finding
of the life boat and the fact of no word
being received from the vessel seemed
to furnish proof that she had been tor-
pedoed and sunk with all hands. Rog-
ers is a big man physically, has a big
deep voice, a big heart and a big knowl-
edge of radio operating. He is well
thought of by his co-workers. He is
now on the Winona.

Charles L. Fagan, who has been
senior operator on the Grace Liner
Santa Elisa for the past two vearswith
no thought of a change, is rounding
out his twelfth year as an exclusive
passenger ship operator, this record be-
ing broken only by about six months
spent as a railroad operator in 1918,
bur on leave of absence from his em-
ployers.

Charles E. Stevens on the Santa
Cecilia has seen more than a decade of
years go by while serving as a ship
wireless operator; George Kavanagh.
senior on the City of Birmingham,
abcut as many, and C. S. Thevenet,
senior on the City of Chattanooga,
about twelve, the most of which has
been on the Savannah Line, with the
exception of his service as a naval
radio operator during the war.

Carl L. Jones is another old-timer
and has run on ships under six differ-
ent flags in the past nine years. He is
now on the tanker Joseph Seep.

These men represent the pioneers of
the Atlantic coast who are still radio
operators aboard ships in active duty.
It is to be regretted that the presenta-
tion could not be completed by photo-
graphs of all. If there is a pioneer
whose name should have been men-
tioned and is not, we would be glad
to hear of him.

One Tube Reflex

(Continucd from page 33)

the amplifier tube was useful as a
socket for the R.F. transformer, and
only my grid leak and one rheostat
were left over. It worked 100 per
cent. as soon as the last connection was
made.

On local stuff it gave volume enough
for vne room; its distance range was
approximately the same as for the
ultra-audion; it was practically as easy
to tune as the ultra-audion—especially
when using the WD-11 tube; but the
quality of reproduction. particularly
on distant stations, was far superior to
that of any regenerative set.

Further experimentation has led to
standardizing the single-tube reflex

When writing to advertisers please mention THE WIRELESS AGE
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MAHOGANITE
Dials that
match the set

Like all

other distinctive
Mahoganite has its
imitators. But these imitations
arc on the surface only. MNa-
hoganite is not a surface hnish.
The clectrical values of Mahog-
anite extend through the ma-
terial.

The only way to assure your-
sell of genmine Mahoganite
Panels, or Dials which match
the panels, is to make sure that
the RADION Trademark 1s on
every one that you buy

21 Stock Sizes

Mahoganite and Black

products,

6x 7 7x14 8x26
6x10'% 7x18 9x14
6x14 7x21 10x12
6x21 7x24 12x14
7x 3 7x26 12x21
7x10 7x30 14x18
7x12 7x48 20x24

RADION

The Supreme Insulation

PANELS

Dials, Sockets, Knobs, Insulators

Look for this
stamp on every

A

genuine RADION

roaDE PAN'F}% PANEL. Be-
RAD[ON f":,, ware of substi-
s % C0.XY. s and imita-

AMEiIl(‘T;ﬂ 4ARD AUBBER D

At all good Radio shops or write to

American Hard Rubber Co.

11 Mercer Street New York
(TG el WA PR TR T

| 3

THE WIRELESS AGE
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Rl (/s You Gaze at theSlars—

i
> e —Y

A -

n-..-i-.w»

The gentle calm of a bright starry night flls us with
Little did we dream a while back that today,
far and wide in the unknown, thousands of voices,

mystery.

e 5w b

hurled by electrical energy, are rushing at unheard of
speed through space to all points of the compass.

L)

more homes people are anxiously tuning in on their

T3 vssseees

radio’s groping in the air, hoping to catch the sound

Scarcely a sound, a slight turn,

W A person here, a group there—in fact, in a million or
1% .
l‘:ﬁl of a far away station.

¥

:’ ! clearer comes voices, a quartet is singing; so clear and
|| \‘ " distinct come the soft gentle melody that the listeners

|
|

|
| .'\M |
A elimination of howling and distortions, install Jefferson

i “l a faint noise, another adjustment and then clear and
| . : 3

close their eyes, the singers seem to be in the very

room with them.

Y

If you desire clearer reception, greater volume and the

transformers in your set.

There’s a Jefferson Transformer for every circuit.

Write for amplification data and interesting descriptive
literature.

JEFFERSON ELECTRIC MFG. CO.

~7) 431 So. Green St., Chicago, 1I.

EEEAR AN

e < T I e e e e o e i e o I o e e = o e = I o i S i e
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s

Radic Offers Unkimited Opportunities|

Last year was a $175,000,000 radio year, and Radio has just com-
menced to grow! Get in on the ground floor. Train for a posmon as

Radio Operator or Radio Installation and Service man. New Radio
Sales and Service course. Radio Operators’ course by correspondence.

SEND TODAY FOR ILLUSTRATED BOOKLET

Y. M. C. A. Radio Institute
New York

149 East 86th Street
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Balanced/
RADIO RECEIVER

Tﬁe SHEER WEIGHT of overwhelming
merit has given to the name, “EaGLE”, in a
short time a tremendous significance—the
greatest of neutrodyne receivers. Hearsay,
mere “claims” or boasting could not have
produced such sensational prominence. This
is the verdict of radio engineers, leading au-
thorities and of radio fans who have made
an absolutely unbiased comparison.

B> The secret of the EacLE’s marked su-
periority is its infinitely fine balance—as per-
lect, as flexible, as dependable as that of the
carefully trained tight-rope walker to whom
balance means life, itself. Balanced tube
capacities is the fundamental principle of the
neutrodyne receiver.

Each EacLE NEUTRODYNE RECEIVER is bal-
anced by a neutrodyne expert with the same
unhurried, painstaking precision as devoted
to the first EaGLE. As easily operated as a
phonograph. Guaranteed without reserva-
tion.

’(!I.’I'IIIIIIIIIIII

YT LT ITZIITI2

(XXX LI XTI

LTI TIZXT:

.

QRIIIIIZIIVI I T IVIITITIIITITITI?ITITZ

FHY

Licensed by  Independent Radio  Manufacturers.
Ine., under Bazelllne Patent No. 1,450,080, dated
March  27th, 1923, and other patents pending.

Write for lllustrated Leaflet

wE OAR ABovE
N ‘»//

.,%: @m ’

EWARK NEW

24 Boyden Place

THE WIRELESS AGE

THE SUNDAY
RADIO ADDRESSES
of the

REV. S. PARKES CADMAN

are now-being reprinted in the

CHRISTIAN HERALD

Over 200,000 small town circulation of the highest type

May, 1924

shown in figure 2 as the most satisfac-
tory type.

In place of the wooden variometer
shown there may be used instead, a
tapped tube-wound coil, a fixed coil, a
honey-comb coil or an Estru variom-
eter, but the results will be not quite
as good. The All-American audio
transformer and Acme A-2 transform-
er have been found to give about equal-
lv good results. The All-American
radio transformer and the Acme R-2
have been tried, and function about
equally well. Several types of poten-
tiometers have been tried and .001 fixed
condensers have been used instead of
tle .002 and .0025 shown. Perhaps it
is a matter of personal preference, but
I use All-American audio and radio
transformers, a Fada 400-ohm poten-
tiometer and any good variometer,
while the fixed condensers are usually
Micadons of the value indicated. The
thing which makes this circuit unusual
is the fact that almost any sort of ap-
paratus may be used with good results
and none of the values are critical.

Tu~ING THE SET

[n tuning, I usually set the variable
condenser with the plates one-quarter
to one-third in, then leave it alone, ex-
cept as the vernier blade is used for
very fine adjustment. Practically all
turing is done on the variometer and
if :he condenser is left alone in a cer-
tain setting the variometer dial may
be calibrated very closely to wave
length readings, or a station may be
identified by the variometer reading.

The potentiometer is most useful on
distance work. Thus it will be found
that one extreme position gives maxi-
mum oscillation and volume and the
other extreme position gives minimum
oscillation and volume. TFor the long

| wave lengths the potentiometer is set

for greater oscillation, and this is also
true for stations of less than 360
metars. As the wave length decreases
from 500 meters to 360 meters the po-

| tentiometer must be moved toward the

“low” end, as otherwise the excessive
oscillations will produce howling and
whistling. On local stuff the potenti-
ometer is not very critical. but on dis-
tanca it is very important. \Vhen us-
ing a WD-11 or \WWD-12 tube the po-
tentiometer may almost be disregarded.

The type of crystal is not very im-
portant, and a fixed crystal—Grewol,
Erla or “B” metal—is usually used.
I prefer the Grewol. Any sort of
crystal may however be used, for all
you need is some species of rectifica-
tion.

A 2-Tuse Ser WiLL Give Loup-
SPEAKER VOLUME

Then if you want real volume on
this set, just hook on one stage of am-
plification. Local stuff will come in

When writing to advertisers please mention THE WIRELESS AGE
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MU-RAD  RECEIVER
Selective —Sensitiv-e r

Designed to
Meet a

A
NEW i@
5 Tube [g

SPECIFICATIONS \ S

Cireuit—2 stages of R. F.
Amplification, detector ana £ | PEP
stages A. F. amplification—an

Non-Radiating — Single Control

COAST to coast reception under proper conditions.
Loud speaker reception on a thousand mile range,
all wave lengths. Completely cuts out the strongest
local stations, Surprisingly slmple contro]—Lust one
dial, the settings of which are AYS the same
for ecach station. Requires only a single wire an-
tenna. Uses either dry cell or storage battery tubes.
Tubes and batteries last twice as long as in other
5 tube receivers because tubes burn at low tempera-
tures.

Write for Literature

Mu-Rap LaBorAToRIES INC.
808 FirTH AVE. ASBURY PARK, NEW JERSEY

%i éﬂnw«Qnﬂnﬂh«n«h@-ﬂ"-g_»g)-uhmﬂn

LeLeeRERE @i@ 1

entirely neéw clrcuit.
Antenna—Single wire—20 feet

to 130 feet long. élg

Cabinet—Hand
mahogany with rubber feet. | ?
12% Inches hy 73 inches by 15

Inches deep. Engraved Forme .[

rubbed  solld Iy

0
Wave Lenoth Range—230 tol él
550 meters—practically the en-
tire broadeasting spectrum.
I'RICE
(without $l l 0
accessories)
B 1

| % -
Police S er

Charles E. Pearce
who erected and oper-
ated the first suecessful
police radio station in the
world—a former student of iy
the Radio Institute of America.

Radio-

== = e e e i e

AR

RADIO

Paragon Audio-Frequency
Amplifier Transformer
Price $5.00

No. 81

lute minimum. It chokes out ['[
scratching, hissing, and hollow ].l
tones. If you want to add effi- Iji
ciency and better tone quality to ||
your set add this valuable unit. II
Write for Complete Catalog of Paragon Radio Parts. ;‘-:

ADAMS-MORGAN COMPANY i
8 Alvin Avenue, Upper Montclair, N. J. Il

Reg. U. S. Pat. Off,

GON

PRODUCTS .

1

Voice tones and the harmony of I.’-
music lose their value and beauty I.l
if the slightest distortion takes I
place. Soft, full, well-rounded ]
tones are essential for satisfactory lil
reception, ||’|_
The Paragon Audio-Frequency i

Amplifier Transformer No. 81 re 1
duces tone distortion to the abso- I

R

2

79

your chance

From no knowledge of radio—to
licensed operator. From operator
up the opportunity ladder to the
big jobs at the top. And a life of
fascinating interest, well paid.

The Radio Institute of America is
conducted under the auspices of the
Radio Corporation of America, the
greatest radio organization in the
world. This insures the most thor-
ough and up-to-date instruction, and
therefore means preference for
positions when you earn your gov.
ernment license.

The demand for trained men is great
—and growing. Write today! Get
your start—and grow with radio!

Home Study Course

Conducted from New York City. Full
instruction for those who cannot attend
the San Francisco resident school.

A. Complete Home Study Course. From
beginnings of magnetism through code
and commercial practice. Prepares you
for U. S. operator’s license.

B. Advanced Home Study Course. For
the advanced radio student and exper-
|enced amateur. Specializes in C. W.,
I. C. W,, telephone and radio measure.
ments

Send the coupon for full information

326 Broadway

Radio Institute of America

(formerly Marconi Institute)
Established 1909
Western District Resident School
New Call Bldg., New Montgomery St.,
San Francisco, Cal.

HOME STUDY DIVISION

Indicate by a eross X the course you are interested In:

Radio Institute of America,
326 Broadway, New York
Please send me full information about
radio opportunities today, and your
COMPLETE RADIO COURSE OO
ADVANCED RADIO COURSE O

When writing to advertisers please mention THE WIRELESS AGE

www americanradiohistorv com

New York City



www.americanradiohistory.com

THE WIRELESS AGE

BRISTOL
SINGLE CONTROL
RADIO RECEIVER

Using Grimes Inverse Duplex
System

Patents Pending
Most Simple to Operate

The set for those who want results with little ef-
fort. Anyone in the family can quickly learn to
operate it because technicalities and guesswork are
eliminated—One Control Dial does it all.

Does Not Interfere with Your Neighbor

Other close by reception is not disturbed when you
tune in with this non-reradiating Receiving Set. It
gives you a comfortable sensation of freedom to be
able to change from one station to another knowing
that you will not interfere with your neighbor’s
receiving.

Choice of Aerial or Loop

Where conditions make it difficult to install an
outside aerial, as in congested sections of cities,
ood results can usually be had by using inside
oop. In fact, the directional feature of the Loop
often brings in stations not possible with a sta-
tionary aerial.

Mounted in solid mahogany case with walnut finish,
the Bristol Single Control Radio Receiver is hand-
some in appearance. The price is $190.00. Bul-
letin 3013-V describing this set will be mailed on
request,

BRISTOL

TRADE MARK

AUDIOPHONE

REG. V. . BAT. OFFICE

Loud Speaker

This is known everywhere as the Loud Speaker
with the quality tone. Not only is the tone natural
and without mechanical distortion, but is sufficient-
ly big in velume to be easily heard in a large room
or all throuﬁh the house. Comes to you ready to
use-—no auxiliary batteries are required.

Made in three models:

Audiophone Senior .......... Price $30.00
Audiophone Junior .......... Price 22.50
Baby Audiophone ........... Price 12.50

THE BRISTOL COMPANY, Waterbury, Conn.

CA RTE IndUCtaI?IS,ﬁSSWitCh

Mounts back of panel. All connections out
of sight. Only one hole to drill. Heavy
phosphor-bronze contact arm and pig tail

I ‘ insure positive contact. Special numbered
E I dial knob. Send for Catalog.
oy 1o o
Rear view showing how each solder ' “Id rfter Rdd
terminal and contact are made in T 1802 REPUE

one piece.

CHIC

Mav, 1924

loud enough to fill the house and dis-
tance will usually loud-speak sufficient-
lv to fill a room. Also the amplified
signals will be remarkably clear and
undistorted, especially if you place a
.0005 fixed condenser across the sec-
ondary of the amplifying transformer.

| Without this you may experience a

thin, shrill whistle. Common *“A” and
“B” batteries may be used, but I pre-
ter separate “B” batteries, placing from
125 to 150 volts on the amplifier plate.
cither with or without a “C” Dhattery.
Of course, use a 201-A tube in the
amplifier as well as in the set. for hest
and loudest results.

If vou add the amplifier unit you
now have a 2-tube set. and you can
plug into either the first or second tube,
Just as with a regencrative circuit,
FFor headphone work vou will seldom
plug into the second tube, because on
local reception it would buckle the
phone diaphragms and also your ear
drums. For distance work on head
phones vou may occasionally use the
second tube. Primarily however the
second tube is for loud speaking.

Now you will want to know what
you can expect from this circuit. I
am using a single wire aerial about 40
feet high, 75 feet long, with about 35
feet of lead-in. The map shows the
szations received during the first nine
days of November, on the single tube.
on headphones. Of these stations I
have tested only a few for loud speak-
ing on the second tube. However, very
good volume in one room was obtained
01 the following:

KDKA —Pittsburgh  WOAW—Omaha
WLW —Cincinnati \WWDAF —Kansas City
WGR —Buffalo WHB —Kansas City
WOS —Jefferson WFAA —Dallas

City, Mo. KFKB —Kansas
KSD —St. Louis

It is my Dbelief that the set will loud-
speak on the second tube any station
it gets clearly on the first tube. Thus
KH]J, Los Angeles, was audible three
feet from the phones, on the first tube,
while WDAF, WHB, KDKA and
WFAA are often audible all over the
rcom on the first tube.

By way of experiment a hbed has
been used as an aerial, bringing in
practically the same stations as on the
outside aerial, but with less volume.
This is in a first-floor apartment. On
ten or fifteen feet of wire as an aerial,
all of the local stations will loud-speak
or. the second tube, and several out-
side stations were received clearly.
The set has received Cincinnati with-
out ground or aerial; operates beauti-
fully on distance without any ground;
will always bring in ten to fifteen out-
side stations in the course of an even-
ing while there are from one to three
local stations on; and on a silent night
captured just 30 outside stations, one
being KFEL—Denver—and one being
KI*I—Los Angeles.
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10;South LaSalle St., Chicago, Il

WHOLESALE DISTRIBUTORS

FOR

District Sales Offices:

Radiolas - Radiotrons

Radio Corporation of America
Sales Dept., Suite 2066: 233 Broadway, New York

433 California St., San Francisco, Cal.

ILLINOIS

NEW JERSEY

OHIO

TUSCOLA RADIO SUPPLY
STATION
Dependable Radio Apparatus
TUSCOLA ILLINOIS

NATIONAL LIGHT AND
ELECTRIC COMPANY

Co-operative Merchandisers

289-291 MARKET STREET
NEWARK, N. J.

THE MILNOR ELECTRIC
COMPANY
Large Stocks—Quick Service

129 GOVERNMENT SQUARE
CINCINNATI, OHIO

MAINE

PENNSYLVANIA

ATLANTIC RADIO CO., Inc.

Complete

Service

21 TEMPLE ST., PORTLAND, ME.

RADIO DISTRIBUTING
COMPANY
Guaranteed Radio for Every Purpose

8 WEST PARK STREET
NEWARK, NEW JERSEY

GeneralRadio special Service,to
ene i Dealers on Radiu Cor-
COI‘pOratlon poration of America

Products, in Pennsyl-
toth & Cherry Sts. vania, New Jersey-

i i Delaware, Maryland,

Philadelphia Bt ovare, X vmbia:

806 Penn Ave. Virginia and West
Pittsburgh Virginia.

MARYLAND

JOS. M. ZAMOISKI CO.

19 NORTH LIBERTY STREET
BALTIMORE, MARYLAND

TRI-CITY ELECTRIC CO.

52-56 LAFAYETTE STREET
NEWARK, N. J.

WUDWIG HOMMEL S0
30504 FEEbET S TR RIS PENK

WHOLESALE EXCLUSIVELY
H I's 1l d Encyclopedia of Radio
Apparatus 235 E will be sent free to dealers.

We sell to no others.

MASSACHUSETTS

ATLANTIC RADIO CO., Inc.

Complete

727 Boylston St. Boston, Mass.

NEW YORK

CONTINENTAL RADIO
AND ELECTRIC CORP'N
New York's Leading Radio House

1s WARREN STREET
NEW YORK

MINNESOTA

PENN ELECTRICAL
ENGINEERING CO.

Westinghouse Agent Jobbers
SCRANTON, PA.

STERLING ELECTRIC
COMPANY

MINNEAPOLIS, MINN.

TIMES APPLIANCE CO,, Inc.

Approved Radio Merchandise
Wholesale Only

145 WEST 45th ST. NEW YORK

THE PHILADELPHIA ELECTRIC
COMPANY SUPPLY DEPT.

130-32 So. Eleventh St.
Philadelphia

MISSOURI

WESTERN RADIO CO.

Dependable Merchandise
. rom
America’s Greatest Manufacturers

BALTIMORE AT FOURTEENTH

WEST VIRGINIA

KANSAS CITY, MO.

LANDAY BROS.

A Complete Stock of R. C. A. Merchan-
dise Always on Hand
311 Sixth Avenue, New York

Retailed at the 7 Landay Stores

CHARLESTON
ELECTRICAL SUPPLY CO.

Electrical jJobbers
CHARLESTON, WEST VIRGINIA
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Radiod

“The Voice of the Nation’’

NO LOOPS

With the RADIODYNE you can select
broadcast programs from all parts of the
country. Honolulu and London have oiten
been picked up by operators in the central
states without interierence from nearby
stations.

The Radiodyne is ready for operation by
simply grounding to a water pipe or radiator,
and throwing a few feet of wire on the

UNE

NO AERIAL

floor. Uses any standard tubes—dry cell or
storage battery. Extremely selective. Simple
to operate—Onl_\' fwo controls—you can
tune in on any program you wish—any
wave length from 200 to 700 meters.

For use tn apartments, boats, automobiles,
railroad trains, etc.. the RADIODYNE is
enjoyable wherc other receiving sets would
not be practical.

Price $150.00

Irite for illustrated folder which describes the
RADIODVYNE in detail. Every radio fan will be in-
terested in this new type (antennaless) receiving set.

WESTERN COIL & ELECTRICAL CO.

316 5th Street

Racine, Wisconsin

e o EnCJor o oo 30 w o0t 50 Eoo b0 L S0 LooLo0by ED

EQUIP YOUR SET WITH

AND NOTE THE DIFFERENCE
The H. H. Eby Mfg. Co., Phila., Pa.

BURGESS

RADIO BATTERIES

“A Laboratory Product’

Madison, Wisconsin

l

May, 1924

[ almost forgot to say that in spite
of its single-circuit tuning it is fairly
selective, especially so when operating
without a ground ; that it picks up prac-
tically no static, operating very nicely
during a rainstorm; and that it will not
re-racliate, even to another set a few
inches away. Now what more could
a person cemand from a radio set?
Nothing, probably; vet because a radio
nut is always nutty, 1'm experimenting
with the addition of one tube of
straight radio frequency. If it works
I suppose I'll receive London or Hono-
lulu!

Your Future as a Radio
Engineer
(Continned from page 57)

with it you can expect big things of
yourself,

Wken you are turning over in your
mind the question of college training
you may feel that you’d like to take a
short cut. to save all or part of those
six years by going to work at once in
the laboratory of one of the radio com-
panies, To be sure, that has been done,
although mien who are listed among
the few successful engineers, whether
in radio or other branches, are almost
without exception college graduates.
And if you ask the man who has won
through entirely on his own, he will
tell you that his was the long road. not
the short one. That doesn't mean,
either. that the degree makes the engi-
neer, for men of the same age. with
or without university training. can
start on equal footing. It is in the
ability to handle unusual problems,
special jobs, that both the technical as
well as the social background of col-
lege shows up. Not so long ago an ex-
ceptionally promising self-trained en-
gineer was invited to the home of an
executive who intended to discuss with
him the possibility of taking charge of
important work abroad. an undertaking
which involved contact with various
government officials. But the work
wasn’t even mentioned after all. \Why?
Because he ate with his knife and
drank his coffee with his spoon in the

cup! That is not a story to illustrate
a point. It actually happened in New
York City.

Take a few moments to look over
the careers of the radio engineers
whose names come quickly to vour
mind. You know of -Ernest Alexan-
derson because he is Chief Consulting
Engineer for the Radio Corporation of
America. and because he invented the
Alexanderson alternator. emploved in
all the trans-oceanic radio stations. He
is a graduate of the University of
Lund and the Royal Institute of Tech-
nology. Sweden, after which he took
a post-graduate course in Berlin.

Dr. Pupin has written a fascinating
story, “From Immigrant to Inventor.”
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A phone plus a [HHHH
FIBERTONE [
makes a beauti-
ful musical in-
strument.

“THE SCIENTIFICALLY CORRE
_RADIO RHEOSTAT

why the FILKOSTAT s
B 1. the e o Hmatekyt o : Unconditionally Guaranteed
ity of ‘121::2&!3.?3..".7:’:"{".;2‘}"&:.‘i: : if To Give Satisfaction!!

er cannot supply you, write irect.

FIBER PRODUCTS COMPANY i e Millions of radio fans think they are get-
36 Orange St. Bloomfield, N. J. g il ting 100% results from their sets. We

B ¥ § 1 know they are not. We want them to
FIB NE 5 i} try Fil-ko-stat and learn what perfect
i ST =l reception means; how ability to ‘‘tune your tube”

RADIO HORN 1 : Ml gets DX Stations you never heard before —
= = makes tubes function noiselessly, and controls
regeneration preventing squeals!

The reproduction
of radie music and
speech in the home
through the Fibertone, is an example of
the true tonal quality given by a horn
of fiber. One phone from any good head
set, when coupled with the Fibertone,
renders the broadcast program with
wonderful clearness, free from metallic

LA
Write for a free copy of our new booklet, F_\)
‘‘Improved Reception Through Scien- \&,
tific Tube Tuning." Address Dept. WAS 0 ('
RADIO STORES CORP.
Sole International Distributors
i 220 West 34th St.. New York
¢ Branches in Leading Cities}

Uncondifionally
S @ ] i ,Guar,‘ﬂeedj-‘_n

)

Y\ BY-THE MARERS

/ Trouble and Money \ 'Dxmm " =

.'/ By equipping your radio with the \\ Lo -5 PARTISBURG RS
i / BRACH COMPLETE
' /[ RADIO ANTENNA SET

with famous Brach Arrest- \

er—every part of highest

grade—approved by ex- }
|
|
/

| perienced engineers and
}! National Board of Fire

Underwriters. You save
time and money and cut
\ out all doubt.
At Your Dealers

VACUUM TUBES

|\ ROk \ / In Wireless Communication
| \ = & \“&h / By ELMER E. BUCHER
(- NGt e Y The best text book on the market devoted solely

LI (Y to the various applications of the Oscillation Valve

reem Price, see page 73

THE WIRELESS PRESS, INC.
L'S'BISMEK%EG' Ee L326 Broadway New York
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—from one who uses them

ACCURATUNE
Phonograph Attachment
Attaches instantly to
the rteproducing  armn
and converls your
phonoxraph into a Jout

Mr. Taylor says, “I have no trouble tuning distant
stations!  Accnratune dials ave at least one hundred
wer cent, efticient.”

It is no little stunt to bring in a distant station,
with all local and other disturbances in the air. But
with an Accuratune fine adjustments are easy and the
slightest turn of the micrometer knob will throw inter-
ferences out of the way and bring in the station you
wiant CLEARLY.

The MAccuratune is not a mere dial but an actual
Micrometer Control more efficient than vernier con-
densers or any tuning device and far more simple (o
operate.

Designed for both coarse and precise taning. IFits
all standard condenser shafts.

This unusual tuning efficiency amply repays yon for
l‘hje Sliaht additional cost over ordinary dials. Price,

MYDAR RADIO COMPANY
9-A Campbell Street sle Newark, N. J.

Radiant Condensers

Precise. when you examine them at the
store and. still more important, p-r-e-c-i-s-e
PERMANENTLY
FLAT, by the Heath process of stamping

always.  Plates

and hardening,

Micrometer-Adjusting Geared Vernier

Reducing gear, engaging with teeth cut bulb,
into the outer rim of the vernier plate, af- 1| ete
fords infinitely delicate adjustment.

Immediately for

Jobbers and Dealers

203 FIRST ST..

made

Write
Proposition

HEATH RADIO & ELECTRIC MFG. COMPANY

NEWARK. N. J.

TRESCO

REGENERATIVE RECEIVER

1113149,

NENTLA l customers

report

Regenerative Tuner for $25.

batteries, phones,

Circulars  free. This set

TRESCO

| Box 148, Davenport, Iowa

Licensed under Armstrong U. S. Patent No.
For resale to amateurs omly. |
receiving Scotland during
Radio Week. A complete 3,000-mile Armstrong
Use it with any
make bulb, WDI11 or 12, or dry battery opera-
tion as well as storage battery. Complete with

received
Chicago American regional prize of $350.

T A\CCURATUNE |
MICROMETER CONTROLS 1

— — — ]
HEATH 3,000 - MILE RADIO

TRI.CITY RADIO ELECTRICAL SUPPLY CO.

Mav, 1924

of his career, the kind of a book which
is a real inspiration to every voung
chap who is looking to the experiences
of others as a guide for his own plans.

| Not only did Dr. Pupin graduate from
| Cotumbia University, but he studied at

Cambridge and Berlin. e has de-
voted his life to educational work—he
is Director of the Research Laboratory
at Columbia—but his inventions and
consulting practice have brought him
far greater monetary returns than his
salary as a professor.

Somewhat similar has been the work
of Dr. Pickard. He was educated at
lawrence Scientific School. Harvard.
and Massachusetts Institute of Tech-
nology. \When he was twenty-two
vears old he took up radio research
work under a grant from the Smith-
sonien Institute. IFor a number of
vears he has been associated with the
Wireless Specialty Company, although
he has a considerable practice as a con-
sulting engineer and patent expert.

No story of radio development could
be told without giving John V. L.
Hogan a place in every chapter, par-
ticularly at the present time, when we
are learning the full significance of
the leterodyne in radio reception. A
graduate of Scientific School of Yale
University, where he specialized on
mathematics and physics. he has served
both as a research worker and a prac-
tical engineer with Dr. de IForest in the
development of the audion, and the
radio telephone. with Fessenden at
yrant Rock. on alternators and hetero-
dyne reception, as manager of the In-
ternational Radio Company, and now
as consulting engineer to Waesting-
house and as a patent expert.

Dr. de Forest, whose record needs
no reciting here, did his first work on
the audion while he was acting as in-
structor after he had completed his
college courses. He gave up that work
to form the original de Forest \Vire-
less Telegraph Conwpany,  Major
Armstrong. on the other hand, is still
a professor at Columbia. from which
college he was graduated. for he has
licensed manufacturers to use his in-
ventions, instead of undertaking to
operaie his own company. as Dr. de
Forest did. Major Arnistrong, by the
way. is the youngest of the first rank
radio engineers. I hope he will not ob-
ject to the disclosure of his birthday
date. which was December 18th, 1890.

The careers of Dr. Goldsmith, Dr.
Fesseaden. John Hays Hammond, Jr.,
Dr. Kolster. Alexander Reoch, Major-
General Squier. and Dr. Kennelly are
all bu‘lt upon years of university work.
training that has provided them with
great stores of scientific understanding.
No, vou can’t argue yourself away
from college without proving that vou
will be satisfied to accomplish less than

| these men have done.
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 Perfect
Panels

FOR ANY SET,
BIG OR LITTLE!

UPRIEMIS for super-hetero-

dyne or single circuit! No
other material known possesses
the many combined advantages of
Bakelite-Dilecto for radio panel-
ing!

bakelite
-dilecto

(1 Laminated Phenolic
Condensation Material)

Distinguished by its Red Stripe

Once the installation is com-
pleted. Bakelite-Dilecto  panels
remain absolutely unchanged, no
matter what abuse it is given by
heat, cold, water. steam. oil, sol-
vents and weather elements.
They do not warp, swell, shrink,
crack, check or split. Highest in
dielectric strength. Surpassing-
ly tough, vet readily machined
Your dealer can get it cut and
drilled to fit vour needs.

THE CONTINENTAL FIBRE CO.
Factory: Newark, Delaware

Service on  Bakelite-Dilecto  (also  Conti-
wental-Bakelite, Conite. Contexr and Vul-
canized Fibre) from:

. NEW YORK CHICAGO
Woolworth Building Wrigley RBuilding

PITTSBURGH SAN TRAXCISCO
301 Fifth Ave. 75 Fremont St.

LOS ANGELES SEATTLE
307 S, 1Ll St 1041 Sixth Ave.. So.

Ofiices and Agents Throughout the World

Atwater-Kent and Bakelite

The enthusiastic commendation
accorded Atwater-Kent Radio
Broadcast Receivers is due, not
alone to the fine workmanship
which they exemplify, but to their
performance in the hands of in-
experienced operators.

The simplified design, made possi-
ble through the use of molded
Bakelite, is largely responsible for
the ease of operation,

Bakelite possesses a combination
of properties not found in any
other material and which makes it
peculiarly suited for this service.
Its excellent electric properties
provide complete insulation which

P
BAKELITE

Condensite
ReDMANOL

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

e T

ment.

remains unimpaired under all
atmospheric or climatic conditions.

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

The permanence of all the proper-
ties of Bakelite have caused lead-
ing Radio Manufacturers to adopt
“The Material of a Thousand
Uses” as standard insulation for
the manufacture of parts and com-
plete units.

Write for a copy of our Radio
Booklet A.

Send for our Radio Map

Enclose 10c. and let us send you the Bake-
lite radio map. It lists the call letters, wave
length and location of every broadcasting
station in the world. Address Map Depart-

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Street

THE MATERIAL OF A THOUSAND USES

LEARN THE CODE

Get all the fun there is to be had from your wireless set.
Learn to read the dots and dashes and double your pleasure.

The Marconi-Victor Records

provide the ideal instruction

SIX DOUBLE FACED RECORDS—TWELVE LESSONS

Price $5.00 per set
326 Broadway,

From the alphabet to press and code work. Actual oper-
ating conditions reproduced. Satisfaction guaranteed.

 WIRELESS PRESS, Inc.

New York
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Audno F Corctypc

Audno F Coretype

A6
Rauo 5 to 1 $4.25

Radio F Coret
Types Rl and

Rz

Orange
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£/ Audio Frequiency

TRANSFORMERS
“The Feant of

Good Receirer”

Ratio .,F 3y to 1 (GUARDIANS of perfect amplifi-

cation! Equal to the sternest
requirements. Repeated tests prove
that Marle Transformers amplify uni-
formly over the widest practical range
of frequencies. No Marle Trans-
formers ever known to howl or pro-
duce the slightest distortion. Sold on
that basis and bought repeatedly after
proof by use,

Tested and found well adapted to
the best circuits, superdyne, super-
heterodyne, .four-circust tuner, neutro-
dyne, teledyne and inverse duplex,

Speak To Your Dealer About
Marle Transformers

MARLE ENGINEERING CO.

New Jersey

RADIO PIN-MAP

of United States, Canada and West Indles with
indexed booklet broadcasting guide.
8POT STATIONS YOU HAVE HEARD WITH
LORED MAP-PINS.
Map size, 22 x 14 in., mounted on map-pin board.
Bhows all broadeasting cities, distance scale, relay
and time divisions. Guide Eives all call signals,
locations, stations. wave lencths. etc. Price combpletes,
85c. Map-pins. 10c per doz. Any color. Abové book-
let wn.h folded paper map, 356. At Four dellor or

AMERICAN MAP CO.

MAP MAKERS PUBLISHERS
aps of Every Description
7 WEST 42ND ST. Dept. M. NEW YORK
Dealers and Representatives Wanted

EMPIRE

AL
E“MP”i‘E Oiled Tubing
Real Radio Sets of to-
[ ke day—the kind that last
.uu.mn. long and work best—are
insulated with genuine
Empire Oiled ubing.

MICA INSULATOR CO.

68 Church St, 542 So. Dearborn St
New York Chicago

Works: Schenectady, N. Y. 2030-F

May, 1924

Information Desk
(Continued from page 67)

More About the Wireless Age
Three-Tube Set

Many of our readers have written us.
asking what the two binding posts between
the Bradleystat and the grid variometer dial
were for on Tue WIreLEss AGE Three-Tube
Set described in the March issue. As we
mentioned in the article these two posts
were to be connected to an external crystal
detector mounted anywhere convenient, on
the table or stand on which the set is placed,
or on the wall, or some place free from
vibration and out of the way, and at the
same time in a position where it can be
easily adjusted for best sensitivity. Crystal
detectors mounted in a set, or on a pane!
are often awkward to adjust. The leads
irom these two binding posts run to the
plate of the radio frequency tube and the
B plus post of the first audio {requency
transformer.

In experimenting with this receiver several
types of crystal detectors were employed and
the best and most consistent results were
ohtained with a compression zincite-bornite
crystal that seemed incapable of misbehav-
ing in the matter of adjustment. This cry-
stal detector was made by the Westinghousc
Electric & Mig. Co., for the Radio Corpor-
ation of America for use in their sets, and
proved to be just the thing for our purpose.

Many also wrote in about the two bind-
ing posts ior the antenna. The diagram
showwn in  comnection with the article
shoved clearly how they were used. But
it is evident that the explanation could have
been made more clear. Just beneath the
two binding posts marked “Antenna” are
two small Micadon fixed condensers, one a
00025 mid. and the other a .0001 mid.
These two condensers act as compensators
for antennae of various lengths. After
the set is connected up, the antenna lead-
in saould be brought to one of the two atu-
tenna binding posts and several stations
tuned in. After noting the call letters of
the stations, their approximate wavelength
and position on the left hand dial, then dis-
conuect the antenna lead-in from this bind-
ing post and connect it to the other and
execute the same performance. Note which
post gives the more desirable tuning range

| and stronger signal strength. Then use

that connection. Bear in mind, however,
that only one is to be used and that one
is to be determined by the above metliod.

T1is receiver can be made a most satis-
factory portable receiver for taking along
on vacations, motor trips or on the yacht.
Of course for the UV-201A’s the dry cell
tube UV-199 can be substituted. This re-
ceiver was tried out in our laboratory, us-
ing approximately 25 feet of No. 18 parai-
fine¢. cotton-covered bell wire as the only
anteana. WDAP and KDKA were brought
in with loud-speaker intensity at six o'clock
in tae evening. The UV-199 tubes should
be mounted on some sort of shock-absorb-
ing base. This will not only prevent micro-
phonic effects, but also decrease the pos-
sibility of ruining the tube through exces-
sive vibration or shock.

Mr. H. E. Carter of Shelbyville, O., writes,
“I built the special three-tube set described
in the March issue and I was very much
pleased with the results. I find it much
more sensitive than any three-tube regen-
erative receiver I have ever tried. I won-
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Your search for quality ends here!
The high quality of the Howard Radio Products is not

| a matter of “chance.” Howard Radio merchandise is manufac-
tured with extreme care and precision—by persistent efferts

applied to the minutest details.
HOWATD

When you ask your radio man for a Howard
Product you are getting the best. Your search
for quality Radio Merchandise is ended, for
Howard Products carry the guarantee of satis-
factory performance.

STANDARD RHEOSTAT i i MULTI TERMINAL PLUG
| et L LG L8 00 Discounts to Jobbing

HOWARU

The Pacent |
RHEOSTAT |

. satisfaction under constant ser- & Electrical Trades. @ Hvosicrolcenncet i torgiel

avorite vies  Spectal heat resistant recelver
base and knob. Fits all tubes A 2¢ stamp brings our booklet Acts inslantly. Does away with
. N —4%. 35 and 40 ohm...$1.18 all difculties. Mechanically
The merit in the Pacent Rheostat is Our new Rheostat with spe- and eloctrically Derfeet. Ac-
5 P s H elal dial 1s new reads—it re- commodates up to § pairs ef
evidenced in its choice by leading uizes but one hole for mount- phones in series, parallel, or
radio authorities and its selection as g 0%, 2 wd 0o it RADIO CO. INC. series-paratiel connectisan.
standard equipment by leading set | Also “made " with ‘micrometer 448 N Western Ave Chicago la,ilulu Terminal Recelver
manufacturers. Sttachment. U ceiniiieiiiiiaeaan $2.00

It is ideal, considered from stand-
points of design, operation and at-

tractiveness of appearance. Con- l

struction in only two units simplifies ——— F L-25 -'l;B
installation. Fastening a single set : AG ‘r
screw insures again§t parts loosen- 1 k3 - R SUPER-HETERODYNE T
ing or knob turnm.g beyofld its New Complete Bransz):sl%}g?nl?c‘li!d- |
range. The Rheostat is supplied en- you. Win success in this fascinatin ing Oscillator Coupler, Antennae Coup-
tirely complete with screws for Trained men in demand at highest salaries. ler, 3 Inter. R.F, Trans. and Special

X ] f Transfer C 3 it Li
mounting, knob and silvered dial. Learn at home, in your spare time. ‘ s;'é.‘i%."m‘ﬂ.‘é”s‘& xﬁ%‘;‘éi?ﬁz.’é."néi‘ﬁ;

Pacent Rheostats are made in a Be a Radio Expert e #;n:mggi'cogf‘ 2,000 to 10,000

Hilco Antennae

number of resistances for various : in you, quickly and easily, to design, Coupler. ~ $8.00." Osciliator Coupler, $7.00,
needs | go‘:slﬂgta.'?n{tnlf_qoperm. Tepar, maintain, and ] Gon Fada Neut Parts, 5 tube. $65.60; 4
' gell 2l forms of Radioapparatus. My new methoda 3 ube, 005 Kit, $25.00.

are the most successful in existence. Learn to earn

$1,800 to $10,000 a Year

Cat. No. Resistance Capac. Amp. Price

85-A 6 Ohms L5 $1.00
0 Wonderful, nome-construction, tube
85-B 10 1. 1.00 FREE reee?vi"ﬂ set. of latest design.
85-C 20 “ .6 1.00 Wit (' Radia Faate’’ free Engineer Mohaupt
85-D 30 ! 5 1.00 1 RADIO ASSOCIATION OF AMERICA STRIBUTORS
85-E 50 .3 1.00 Dept. G-5 4513 Ravenswood Ave., Chicage
85-F 2y 2.5 1.20
88 375 ‘ .2 1.25

Write for Catalog W5
PACENT ELECTRIC CO., INC. j ey y
22 Park Place New York, N.Y. ].& 5".“! |

Pacent '

RADIO ESSENTIALS

u{nnouna)zg

Improve

e TYPE AF-7

— — = with an (Turn Ratio 31%)
AmerTran

AMERTRAN

~ TONE ADJUSTER-BAKELITE BASE / _ | TRADE MARK REG.LS. PAT.OFF.
GUARANTEED—PRICE $1.25

Type AF-t lurn_ ratio 5), has long been amplification in conjunction with AF-6 for lst
acknowledged the Standard of Excellence for stage. In this use AF-7 decreases the tendency
audio amplification. to overload the last amplifying tube on loud
Type AF-7 is now offered for 2nd or 3rd stage signals. Price, either type, $7, at your Dealers.

American Transformer Company, 179 Emmet St., Newark, N. J.
Designers and builders of radio transformers for over 23 years

& _slie_slig sl slis sl 2
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Rusenits Perfect Radi

Prico Mounted

Rusenite 14K Goid Cat Whisk
RUSONITE PRODUCTS CORP.,

15 PARK ROW NEW YORK
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C_Make Everp Night
Silent Night |

TRAP OUT THE INTERFERENCE

r.|I|||I ’Humnq

T

l.“l

Selectivity—which is merely the ability to cut out
interference—is the dominating difference between the
very expensive sets and the moderately priced ones.
Why pay $50.00 to $200.00 extra for increased selec-
tivity.when for $8.50youcangeta FERBEND WAVE
TRAP which will absolutely cut out any interfering
station. no matter how loud, how close by or how
troublesome.

Add a Ferbend Wave Trap
to Your Set

You will find it a valuable addition. It is designed
and manufactured complete by us, after years of care-
ful experimenting. It is not to be confused with imi-
tations hastily assembled from ordinary parts. The
price is $8.50. Shipment is made parcel post C.O. D.
plus a few cents postage. If you prefer, you can send
cash in full with  er and we will ship postage pre-
paid. Send us your order today. [

FERBEND
ELECTRIC
COMPANY

18 E. South Water St.

We guarantee that

the Ferbend IV ave CHICAGO

Trap,when properly Descriptive Folder on Request |
connectedtoany

workablereceiving |8 FERBEND

set, willtune ont any

interfering station

= e

= Ea Em Ta

| | °

“IT"S A FRAME UP”

CAST ALUMINUM FRAMES

FOR YOUR RADIO SET
MAKE IT RIGID and STRONG
NQ SHORT CIRCUITS
BROKEN WIRES

NO WARPING

SPRINGING

NO MORE
CABINETS i

JUST APPLY
FLAT MAHOG-
ANY OR PLATE
GLASS COVERS
TO THE NEW

Quinby

Radio Frames
(PATENT APPLIED FOR)

SIZE “A” for panels 7” high, each $1.00
SIZE “B” for panels 5” high, each 1.00
SIZE “C” for panels 7” high, each 1.00

(SIZE “K" for inclined panel sets, in-
quire)

QUINBY RADIO FRAME CORP.

Subway Building

587 West 181st Street New York

Mavy, 1924

dered if I couldn’t feed the output of the
tune impedance radio frequency amplifier
into. say, two stages of ordinary untuned
radio frequency amplification.  This, it
seems to me, would make a very sensitive
receiver, judging from the results that I
have already obtained.

Fine! JMr. Carter. You took the very
words right out of our mouth. A circuit
hook-up for this scheme is shown on the
special page of circuits in this issue. In
this combination, the first stage of radio
frecuency is tuned—grid and plate—to the

| exact frequency of the incoming signal and

the greatly increased signal voltage im-
pressed across the terminals of an ordi-
nary untuned radic irequency transformer
and amplified in that fashion through an-
other stage of radio. This puts an enor-
mons signal voltage on whatever is used as
a rectifier. A crystal detector in such a set
would be shortly rendered useless, through
hura-out or absolute loss of sensitivity, A
hard tube detector such as the UV-199 or
UV-201A should be used for best results.
A DX Receiver
Mr. B. J. Gregory of Lewistown, Pa.,; asks
for the hook-up of a receiver with which
he can tune in San Framcisco and Los
Angeles on the loud speaker.
Mr. Gregory, vou really want an awful
lot. Nothing short of a Super-heterodyne
receiver will do this consistently.

Crystal Detector Must Make Contact

Mr. Jacob Arufeldt of New York City
has constructed THe WIRELESS AGE Special
Three-Tube Receiver described in the March
issue, and reports very faint signals. He is
wsing a fived crystal detector.

From our own experience, we should say
that this crystal has been probably jarred
ircm contact on a sensitive spot. Ii it is
possible to adjust this contact by all means
do so. i not. better purchase a good ad-
justable contact detector. When the crystal
detector in this circuit does not make con-
tact, the plate circuit of the first tube is
opened and no signals are heard.

Dry Cell “A” and “B” Batteries

Mr. Iverson Nelson of San Francisco,
Calif., wants to know what the difference is
berween dry cell “A” and “B” batteries and
if it would be possible to make up a “B”
battery out of a number of No. 6 dry cells.

The ordinary “B” battery really consists
of a number of tiny dry cells (flashlight
cels) connected in series to give the neces-
sary voltage. Since the “B” battery does
not have to supply as much current as the
“A” battery it may be made much smaller.
The “A” battery used with dry-cell tubes
may be ordinary large size, No. 6 dry cells
or in the case where a single UV-199 is
used, flashlight cells. A very satisfactory
“B” battery is made by connecting a number
of No. 6 dry cells in series.

Two Tube Reflex
Mr. Howard Dreisbach of Peoria, Ill.,
wanls @ selective two-tube reflex hook-up.
This circuit is shown on the Circuit Page
of this issue, together with necessary con-
structional data. He also would like to
know the greatest length for an antenna to
be used with this set. A single wire ap-
proximately 125 feet from the far end to
the set, including all angles and bends, will
probably best serve his purpose.

When writing to advertisers please mention THE WIRELESS AGE
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!15 ® o T e A - = (>
She Stamp o> ejm;/d[
AN he W
D&l the World Oyver
"‘:’E “. » e ;
ot ; :
FANSYEEL ‘
B 1 ] t I
PATENTS Z
APPLIED FOR ‘Ba”er!/ C/Ia)ger l LT/’ =
has no vibrators, bulbs or moving | Q/\ 2 0 5
parts and is entirely noiseless \_,.// g
The Fansteel Balkite Battery RESHM N |
Charger for Radio “A” Batteries | :
|6 volt] is an entirely new type of ‘ e °
rectifier, based on the use of Fan- arla e rl a
steel Balkite, a new and rare || E !
metal developed for this purpose. The Standard Unit for Every Tube Set
It is entirely noiseless. It can- ,
i VERY tube and ircuit re- *aii i is
not deteriorate through use or l 1 E e T ;I}‘ll;e :;::h:r;:p:c:..::? S.:": L::;(ec;
disuse. It has nothing to replace, sistance. “The method employed in the (@ ToX TR (O SR e
: reshman ariable § *
ad]llSt, O.I' get out of Ordel:. I.t you to adjust your c{ll"cuite:o ;);;m;g. adapted to all grid circuits—and the
cannot discharge or short circuit | e T U G (T ¢'0.0ieE"  only onc which is entirely sealed and
the batteryy and requires no at- grees. G0 « always remzﬁn:)s unaﬁ?ctcd by any
g 0 The Fresh Variable Grid Leak climatic conditions. It is the
E_ethon o_ther than an occasional | :mde C;ﬁ:lc:]:e': c:r:lll::in:d tra:kes ?Iile
Qlling with distilled water. It place oi'a grid condenser leak mount- ORIGIN AL
| will not overcharge, and cannot | | | permits an adjustment to the. cortect l
' fail to operate when connected to amount of resistance. VARIABLE GRID LEAK
Fhe battery and line current. It | Either Base or Panel Tyne Complete with .00025
is unaffected by temperature or or .0005 mfd. Freshman Cond 1
fluctuations in line current. It is ' : : ONCENSET oo ‘
simple, efficient, and indestructi- | E .
) i ther t ——
ble except through abuse. The I ither type without condenser 75c \\
charger may be used while the | .
Radio set is in operation. With- | I
| out added attachments it may also ! Askilyousiides er At your dealer’s,
be used to charge “B” storage P e e diagrams has. Fr l‘ l murchaie price
batteries , i o £ __Neutrodyne, P o es man Q nC. and you will be I
< - | Tri-Flex, Kauf- M (& supplied with-
. o ol Gondenser &ooucts
Price 519 5() $20.00 West of man and Hetero- out fu e
» 0 the Rockies dyne circuits. 106 Seventh Avenue, New York, N. Y. charge.
Fansteel Products Co., Inc. EEsEEsEs - : —————— s
Dept. 4-B North Chicago, Illinois

Tested and  listed as Standard by
Underweriters’ Laboratories ]

Practical Wireless Telegraphy
I By Elmer E. Bucher

More than 90,000 copies of this book have been sold—your
copy is ready to be shipped.

.
Price, See page 73
‘Tapes permit tuhes of fous immpedances to he used
With Bunnell Register this Relay will copy t aphic
siznals at a specd of 60 to Y0 words per m
With Siphon Recorder speeds up to 200 words per
mlnute have been obtained. Normal operating eurrent |
ia 1, to 2 milliamperes. Send stamp for catalogue

e ”G‘h‘;‘nan Radie Relay $40.00 326 BROADWAY NEW Y'OI{I{

Special Prico to Dealers
J. M. BUNNELL & CO. 32 Park Place, New York City
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Cross Section
De Luxe Socket

E WIRELESS AGE

ITS THE CONTACT
THAT COUNTS

NA-ALD
SOCKETS

For 200 Tubes
No. 400, Price 7Sc
No. 401, Price 35c

Three for $1.00

For U.V, 199
No. 499, Price 50c
No. 429, Price 75¢

For W.D. 11
No. 411, Price 7Sc

The hest radio engineering
elimination of as much material

rent,
insulating naterials as well,

not only press on the bottomn

No. 400 De Luxe is the stan
heterodyne Sets.

Rotograzure Bookict

of those parts of the set which
_This applies not only to mnietallic substances,

the sides, cutomatically making a bright,

practice of today calls for the
I as possible in the neighborhood
carry the radio frequency cur-
but to

Na-ald Sockets provide for this by having uniform walls of
Bakelite, giving the material its highest di-electric properties,

‘Frying” noises, often attributed to B batteries, are in
reality caused by poor connection.

Na-ald De Luxe contacts
of tube terminals, but cut into
perfect connection,

dard for Neutrodyne and Swuper-

Send 15¢ or cover of Na-ald dial or socket carton for new
‘What to Build."

ALDEN MANUFACTURING COMPANY

DEPT. K 1, 52 WILLOW STREET

SPRINGFIELD, MASS.

“Push-Pull”

Transformers

These are the Transformers used in the
book-ups illustrated and described on
page 13 March “Radio in the Home;”
also page 1419 April “Radio News."

Radio authorities everywhere
in their endorsement of t

are unanimous

he MODERN

“Push-Pull” method of power amplification.

MODERN **Push-Pull”

Used in addition to one or
two stages of audio. Assures
clearer and better reception
than has heretofore been se-
cured from audio frequency
reception,

Write for Bulletin!

Tiise new MODERN Bulletin so thoroughly, yet
simply, illustrates and describes the latest
hook-ups that any novice can easily build
the set he desires without the assist
ance of some more experienced
radio fan. This bulletin is sent
FREE upon receipt of 4c¢
postage and dealer's
name. Write for your
copy to-day.

MODERN
This

Ask
Monoflex circuit,

“Reflex”

is the transformer that
makes one tube do the work of
three in the Monoflex circuit.
for the bulletin on the

MODERN Standard Audio
4 to 1 Ratio

Designed especially for use in
2-stage amplifiers, Provides
greater audibility than three
stages using ordinary trans-
formers.

rVour Dealer Sells MODERN
Transformers
I Most good dealers sell

MODERN  Transformers
send for FREE Bulletin, then
tuy  the MODERN Trans
formers you need from youtr
ilealer,

The Modern
Electric Mfg. Co.
Toledo, Ohio

When writing to advertisers please mention THE WIRELESS AGE
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Can Build Set in Phonograph

Mr. Henry C. Hamilton of Westficld, N.
J., wishes to coustruct a receiving sct which
can be installed in his phonograph and one
that will give cxcellesit tone quality.

1i the Special Three-Tube Set described
in the March issue of Tug WIRELESS AGE
had been specially designed for Mr. Hamil-
ton, it could not better fulfill his needs. \We
recommend this receiver to him, knowing
that it is ideal for his purposes. \With this
receiver we have u~ed with very satisfactory
results a 13-foot length of wire placed under

| the rug on the floor for an antenna. Ior
best results, however, we recommend an
antenna 125 feet long. Bare Number 14

copper wirc should he used.
Convert into Three-Circuit Tuner

Mr. Herbert . Erans of Wilkes-Barre,
Pa., reports excellent results on a single-
cireunit “squealer” set and wants to hnow
how to prevent annoxing his neighbors
without losing his present efficiency. He is
using now a wvarlocoupicr and a wvariable
condenser.

By purchasing a variometer of good make
and inserting it in place of his present plate
connections, and by connecting the rotor
coil of the variocoupler to the grid and
filainent of his detector tube, he can convert
his single circuit set into a three-circuit
tuner,  This, although it does not prevent
oscillations from entering his antenna. will
stop it to a great extent, if properly used.

Resistance-Coupled Amplifier

Mr. George Haynes of Hoosick Falls, N.
Y., wishes to tell us that he has obtuined cx-
cellent results with the four-tube resistance-
coupled amplifier described in the December
issue of THE WiRELESS AGE by Mr. Abra-
ham Ringel.

Quoting his words, “It does everything
the writer claims and far more. In addition
to :he most periect and clear reception, he
finds it possible to plug in several sets of
headphones on the second and third stages
without affecting the operation of the loud-
speaker  in the least.” Note:~This can
only be accomplished when using “singte
circuit jacks.” Mr. Haynes used four UV-
199 tubes instead of the UV-201A. He
gots on to say that "THE \WIRELESS AGE is
the ouly publication 1 have ever been able to
build a set according to their instructions,

! and have it work satisfactorily without sub-

sequent alterations.”

Aluminum Frames

Mr. M. Murphy of Bellewille, Ontario,
would like to obtain some of the Quinby
Aluminum Frames used in constructing the
One-tube Reflex Sct described in the Febru-
ary issue of THE \WIRELESS AGE.

They can be obtained from the Quinby
Radio Construction Company, 387 West
181st street, New York City. Their ad
appears in this issue.

Use UV-199 in “The Wireless Age” Reflex

My, A. Ford of Fitchburg, Mass., would
lik> to build the one-tube reflex set de-
scribed in the February issue of THE WIRE-
LESS AGE and would like to know if he can
use a 11'D-12 tube in it.

We would not recommend his doing so,
as the WD-12 and WD-11 are made for use
as radio frequency ampliners. A TUV-199
will probably work the best and a UV-201A
will also give good results,
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CONTINENTAL

“New Yorks Leading Radio House”

Radio Sets that produce
a quick turnover

Standard radio receivers of the type shown here and which
are nationally advertised need no introduction.

Dealers who have previously sold these receivers can well

appreciate their sales build-
ing merits.

The demand for summer
portable sets has already
started. There is no better
medium to offer your cus-
tomers than the Radiola III
and Crosley Model 51.

RADIOLA 111 We can fill your orders—
CROSLEY Mode! 51 can you supply the demand? p7eQ

CONTINENTAL RADIO & ELECTRIC CORPN.

15 Warren Street New York, U. S. A.

The Greatest Distance Getter

FISCHER SINGLE-TROL

Registered U. S, Patent Office

Read
Page 73

Special Combination Offer !
Id For this month only
B-Metal Crystal and Star Reflex Detector
Both for $1.50

3 » e .Q‘WV!%'::—
e la
S Sas “‘.
\“z S Eae *wf’;
r'ﬁl:t\-__'f"'.: —Jﬂ

Price 50c
B-Metal Crystals—The World's Standard

STAR REFLEX |
DETECTOR
Undisputed
Champion in
" the Fixed
Detector -

Price $1.25 Fle ld 5
r‘ Interesting Crystal Circuit Book Mailed FREE

You can get
San Francisco, New York,
Chicago, Dallas, Havana—
All by the turn of

ONE DIAL
This THREE CIRCUIT TUNER has made possible circuits with heretofore undreamed-of

range and volume. It is the basis of the most compact set for HOME, CAMP or the
BOAT. With this instrument you get what you want WHERE you want it.

COMPLETE $7.50 AT YOUR DEALER

Otherwise send purchase price direct to us and you will be supplied.

G. H. FISCHER & COMPANY
423 BROOME STREET NEW YORK CITY

if you send your Dealer’s Name.

B-METAL REFINING CO.

53 W. Jackson Blvd. Chicago. lll.

When writing to advertisers please mention THE WIRELESS AGE
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STATIONS Stations Worked
in one hour! and Heard

—heard with one Myers Tube (name and address furnished on

request). The remarkable results being obtained with Myers 2BXD—JOHN G. ARSICA, Newark, N. J.
Tubes are due, largely, to the elimination of socket with its (March).
bunched leads. ladn, (lagm), fone, laxz, (layb), layt,

lazr, 1bbh, 1bbp, (lbid), 1biz, lboa, lbth,

M’[ers Tu bes ii)(z)p (1;:2%).1(:;; lemx, 1ih, lke, Iml, (1xu),

(<ab), 4ajs, 4bz, 4cd, der, (4it), 4iz, 4hs,

Practically unbreakable, give you distance with clarity. They N
4it, 4jr. 41, 4my, 4oa, (4og), 4pk, (4rr).

add 509 to the efficiency of any set by reducing interference

and increasing volume and radius. | (4sh), 4xc.

See that you get the New Improved Myers Tubes. Others are not Sabn, 3aeq, Sagn, (Saiu), 5ajb, Salo, 3alv
guaranteed. Insist on Myers at your dealer's—otherwise send Lo ! o Lo
purchase price and be supplied postpaid. | (Samh), Sbm, Scc, Scg, Ska, Skr, Slp, Snw,
Two types: Dry Battery and Universal (for storage battery). 5pk, (5ql), (5rg), S5rh, Sua, 5wk, (5xa).
Write for free circuit diagrams. 6aao, (6adt), (6ahp), 6avj, 6bbr, (6bbc),

. (6bnt). 6¢cb, (6cdg), 6ecgw, 6ck, 6oyw, 6gt,
h, let. ith
$ 5 :lai;s, r::';; teoem:u:t E B yel“S O. Ltd 6hi. 6jh. 6py, 6xad, 6dp.
e oo eamip aa/urn ‘Tubes 7ads. (7co), 7ih, 7kz, 7xd
th ip- . » ) ) g
::n:rn:;es:;r;?u P 240 culg St. W. Monlreal Canada (Saeg). (8aig), (8alx), 8aoi, 8aol, (8aon),

(8aq). 8aqo, 8aaj, 8atr, 8avj, 8axi, 8axk,

{Actual Size)

— | 8bay, 8bdv. 8bfz, (8bwk), 8bvr, 8bvv, 8cdi,
8cei, 8cej, 8cjd, 8ck. 8cke, 8cun, 8cur, 8cuu,
s (8cwp), (8cwu), (8dgp), 8dhp, 8dhq. 8dia,
N d Enl d Ed
B 8dii, 8dm, 8cb, 8hx, (8ii), fone, 8na, 8ni,
How To Pass U, S, (8gh), 8rj, 8tj, 8tt. 8tx, 8vn, 8xe, 8zc.
. 9aal, 9ach, 9adp, 9ago, 9ahh, 9aia, fone,
Government ereless 9aid. 9ajw, 9amu, (9aox), 9apf, 9aqf, 9aqg,
= = = 9aqz, 9ash, 9asw, 9atw, 9awv, 9awy, 9axu,
e g1 35 e License Examinations (9as), 9bal, 9bbg, Obcs, Obez, Ibig, Obgx,
RAF equipment By Elmer E. Bucher 9bhy, 9bkk, 9biw, (9bkh), 9bks, 9bky, 9bn,
*Neutrodyne Registered U. S. Pat. 9bnu, (9boi). (9bap), 9bay, 9brk, 9brl, 9bvn,

t Office; all rights reserved.  Garod . . i
({]( mn;f‘leyne chcen cer licensed by rIn PRICE—SEE PAGE 73 9byz, 9ega. (9cgu), 9chi, 9chk. 9cju, (9ckh),

NEUTRODYNE=*

il{:ncnldent R;\dlo \\I r.. 4Ix-:oc‘js'l;ndcr1 (9cko), (9¢lIx), 9cur, 9evh, Ycyw, 9czj, 9czn,
e ine Pategs® Yo 143 e 317 Questions and Answers 9dbf, 9deq. 9dib. 9dgy, 9dhr, 9dpr, 9dro,
(9dtn), 9dwa, 9dxu, (9dvy), 9dzc, 9er, 9eji,
MadEly 9ep, Yeld, Yely, Yen, 9jc, b, 9qi, Ory,

THE GAROD CORP. WIRELESS PRESS, Inc. Oty, 9xbe, 9xaw. fone.
120 Pacific Street 326 Broadway CANADIAN—2be, 3kg. (3ms), 3ub, 3wg,

NEWARK, N. J. New York

3zt, (4co), der, 4iz.

THE
LITTLE

This may be the trouble with
WONDER

YOUR set— -
The smallest.

You can probably change .50 § . -
your grid leak for higher $3= ;\-?te nmtOb’i‘r:.?;-

DETECT]NG EFFIC]ENCY former ever made. Maximum

reproduction value. minimum

RESISTOR b HEICS o
% N . it The highest efficiency can only be distortion. 100% shielded.
'ﬂ; | obtained by changing both resis- Premier ‘“ HEGEHOG”'
g g Vg tor and condenser. AUDIO TRANSFORMER

g NGRS S o AMounts anywhere—save space in
EE.-. L e CAN YOU DO THIS? asserpl_aly. We guarantee it un-
THE DAVEN COMBINED RESISTOR. conditionally. Try them in your

CONDENSER MOUNTING DOES BOTH next “hook up.” Ratio 1 to 3.
1to4, 1 to3 $3.50; 1 to 10,

If your dealer cannot supply you write $4.50.
D aven R a d 10 C ompany Ask your dealer. Write for
Resistor Specialists bulletin No. 92.
11 Campbell Street Newark, N. J. Premier Electric Company
| 809 RAVENSWOOD AVE. CHICAGO

\When writing to advertisers please mention THE WIRELESS AGE
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Condenser Tuned Radio Frequency Trans-Former

New York Condenser Tuned Radio Frequency Trans-
Formers are designed to operate in popular present-day
Y circuits. Electrical losses, such as distributed capacity,
have been reduced to the minimum.

The transformer is rigidly secured to our universally
known New York Variable Condenser of 17 plates, which
will tune sharply all wave lengths from 250 to 575 meters.

Price, including Condenser, $4.50

Our Mica Fixed Condensers are more accurate in ca-
pacity than any manufactured—the reason of their choice
with leading set manufacturers. They are a lahoratory
product at a commercial price.

Capacity Retail Price Capacity Retail Price

0001 MAfd. ..., $0.35 .001 Mf(l ........ $0.40

K0 00) 1 T .35 002 Lol 40

[ 00025« L.l .35 005« Lo .60

ETTERNJNOYES | L0005 0 oL 35 006~ Lo, .75
RADIO || NEW YORK COIL COMPANY
|| 338 PEARL STREET NEW YORK CITY, N. Y.

TEST SET || Pacific Coast—MARSHANK SALES CO., 1240 S. Main St., Los Angeles, Cal.

f This radio set has been designed
to meet the demands coming to
us from serious experimenters,
manufacturers and dealers in - N .
radio equipment and supplxes for

a complete radio testing outfit. ractlca lre ess e egrap y
While the various ranges of

readings permit making practi- By ELMER E. BUCHER

cally every test necessary in con-
nection with radio receiving sets,

=

it has been particularly designed | | More than 90,000 copies of this book have been
for the taking of characltenstlc ld . d b h d
curves on vacuum tubes, the only — §
extra equipment required being Y your COpy 1s ready to be s 1ppea.
the batteries
| The several instruments, any of See page /3.

which may be used independent- |

lv, includ 0O-1.2 il t -

n‘:ctle"r. gffc;-"s ﬁlamenta\?;ﬂ;eat:’, w l R E L E S S P R E S S
an O-120 plate voltmeter, an O-10
plate milliammeter and an 10-0-10 326 Broadway New York

grid voltmeter,
Complete with instructions

Price, $75.00 | — o -
Send for Circular ' : COPPERWELD ANTENNA WIRE s 1
IN CARTONS

“COPDERWELY" ‘ “The Ideal Radio Antenna” “COPPERWELD

ORDER FROM DEALER

Jewell Electrical Instrument Co.
1650 Walnut St. Chicago

Strongest-—Most Efficient—Best

i
| * THE IDEAL RADIO ANTENNA LEADIN, AND CROUND WIRE

A a5

COPPERWELD (S 50°. STRONCER

—0— | _,/,_P}_ = ads
COPPERWELD LEAD-IN AND

1N ‘| GROUND WIRE IN CARTONS =
‘-J j Rubber Insulated— Brown Braid
i For inside and outside use — T
Variabie Gl‘id LE&R 100, 150 & 200 . per carton 25, 50 & 100 fi. per carion
Durham & lers or postpaid . The construction directions and Underwriters’ regulations on the carton answer all questions
Get on the SAVE TIME— SELL IT IN CARTONS
Subscription List of “co ppERWElD”
Tue WIRELESS AGE .
MADE EXCLUSIVELY BY THE COPPERWELD STEEL COMPANY
and be sure of getting New York, N. Y. Rankin, Pa. (Pgh. Sub.) Chicago, Nlinois San Francisco, Calif.
30 Church Street Braddock Post Office m S. Jefferson Street | 403 Rialto Building

your copy . th .

When writing to advertiscrs please mention THE WIRELESS AGE
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RADIO

HANDBOOK
Only

RADIO
HANDENONK,

il %1

Just off the press! The greatest book on Radio

| i 514 PAGES

ever written. Price only §1. Filled with sound.
practical, tested information for every radio fan.
from beginner to huard-boiled owl. Written, com-
piled, and cdited by men of national reputation.
Every page tells you something useful—and there
are 514 pages. Mail $1 to-day and get this
1. C. S. Radio Handbook before you spend another
Centycupnartss Money back if rot satisfied

!— TEAR OUT HERE

INTERN \TIO\ AL CORRESIONT

X 6026, Scranton, I'enna, 1

1 cunlnse Onc Dollar.  Tleas¢ send me |
stpaid—the 511-vage 1. ¢, 8. Ralio

Handbuok. 1t is understood thag if I am |

not entirely satistied 1 may yeturn this ]

|

]

|

[}

SCHOOLS

book within five days and you will refund
umy Inoney.

Nume

L Address - __(

TUBE SOCKETS

Adopted by leading radio
set manufacturers. Depend-
able in all circuits.

Can be mounted on panel or
base board (packed complete with
mounting screws).

Electncally Right
Strongly Constructed
(Non-breakable)
Perfectly Insulated Thruout
Fits Into Small Space

Continental White Horn Fibre—the
positive dielectric insulation is used
in these sockets

Ask to see the Walnart Line of
Quality Radio Products
Send for illustrated folder complete line

Jobbers—Dealers—Manufacturers
Write for Discounts

WALNART EL IC MFG. CO
Dept. 568, 1249 W. Van Buren St., Chicago

THE WIRELESS AGE

Improved
Model <<B”’

Hammarlund
Condensers |

GROUNDED ROTOR —BRASS PLATES |

Patents
Pending

Increase Your
Volume andDistance!

A Laboratory Product

This precision condenser is of
material advantage in increasing |{ |
volume, reaching out for distance,
eliminating interference, and in
the quality reception of broad-
casting in general.

LOWEST LOSSES -
SHARPEST TUNING
MICROMETER VERNIER

ADJUSTABLE CONE BEARINGS
TAKES ANY SIZE DIAL

PRICES FOR PANEL MOUNTING

43 Pilate .001 Mfd...$7.00 17 F‘lte .00037 Mfd. $5.75
| 23 Plate 0005 Mld .$6.00 1t Plate 00025 Mfd. $5.50
| 3v2” pure Bakelite Dial $.7!

47 pure Bakelite Dial $1. 00

At your dealers—otherwise send purchase
price and you will be supplied postpaid.

WRITE FOR NEW AND INTERESTING FOLDER.l

'HAMMARLUND MFG. CO.|

144-146 W. 18th St.  New York City|

Coupler—150-700 meters
compact wonderful tuner
—wound with green silk
wire, "a coupler that
makes a good set better.”
Price $2.00.

ESSEX MFG. CO.
117 Mulberry St., Newark, N. J.
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Brandes. C.. Inc. ......
Bristol Company, The

Bunnell & Co.. J, M. ..
Burgess Battery Comvln)

Carter Radio Co.
Continetal Fibre Co., Th

Continental Radio & Flec Corpn.
Copper Clad Steel Co. ..........
Christisn Herald .......
Crosley Radio Corp.. The
Cunningham, E. T. ..............

Daven Radio Co.......
Dictograph Products (o,
Durhan & Co., Ine.

Eagle Iadio Co.
Eby Mfg. Co, H. H.
Eisemain Magneto Corp
Electric Specialty Co.

Electric Storage Battery
HEssex Mg, Co. ...........i......
Fanstedd Produets Co., Ine. ...

Federal Telerhone & Telegrap
Ferben-l Electrle Co.
Finer Produets Co.
Fischer & Co., G. H. .
Freneh  Uattery & Carby
Freshran Co., Ine., Chas. ..

Garod Corp.. The
General Radio Co.

Hammarlund Mfg. Co. ..................
Heath Radio & RElectrlc Mfg. Co. .
Homme! & Co., Ludwlg .........
Howard Radlo Co., Inc.

Internetional Correspondence Sefwtls

Jefterson Electrie Mfg. Co.
Jewell Elec. Instrument Co. .
Jones, Howard B.

Kellogz Switehboard & Supply Co.....
Kennedy Co., The Colin B.............

Magnavox Co., The
Marle Engineering Co
Mieca ([nsulator Co.
Modern Elee. Mfg. (Co.
Mu-Red  Laboratories
Mydar Radio Co. .......
Myers, E. B., Co., Lid...

Natiopal Carbon Co. ...
Natlonal Radio Inst.
Newman-Stern Co., The
New York Coil Co.. Inc

Omnigraph Mfg. Co., The ..

Pacent Electrie Co., Inc.
Pathé Phonograph and Rad! .
Premizr Eleetrlc Co. ................

Quinby Radfo Const. Co............................. 88
Radio Assoclation of Ameriea........................ 87
Radio Corporation of America....... Fourth Cover
Radio Corporation of America Distributors............. 81
Radfo Institute of America. .79
Radfo Stores Corp., Ine. ..83
Rubber Sales Co. ..... : 5 ..95
Rusonite Products Corporation ......................... 87

Shaw Insulator Co.
Small Ads of Big Interest..

Thompson Mfg. Co., R. E................ooiieenua, 3
Thordarson Electric Mfe. Co. .
Tresco Tri-City Radlo Elce. Supply Co
T. 8. Tool Company, INC..........oiuviiiniinninannn 95
V-DE-CO Radio Mfr. Co

Walnart Electric Co.......
Western Coll & Elec. ¢

Wireless Press ......... 5
Y. M. C. A School.........cooiiiiiiiiii 76
Zenith Radlo COTD.....eentiriiiennnrnneeranaieennanns 15
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How Are Your
Radio Batteries Made ?

Cut into any spent “B” Battery
— compare the construction
with Ray-O-Vac. Look at in-
'sulation, connections, cell con-
struction, the block—every de-
tail. There's where Ray-O-Vac
-design and workmanship count
—the only places where a bat-
tery can make any difference
in the performance of your set.
Look thoroughly into this stib-
ject of batteries, explained
clearly in our book on the use
and care of Radio Sets. Ask
for “Radio Trouble Finder” to-
day. Your name and address
on margin of this advertise-
ment bring it to you. Itshows
why thousands of radio en-
thusiasts will have nothing but
Ray-O-Vac Batteries. There is

one for every radio uce.

FRENCH BATTERY & CARBON CO.

Muadison Wisconsin
Adanta  Dallas  Denver Kansas City
Chicago New York Minneapolis

RAY-O-VAC

Radios Best Batteries

THE WIRELESS AGE

Earn $50 to $250 per week for
fascinating, easy work: wender-
ful future in Radie. Theusands
of new. big paying pesitions.

EASY TO LEARN AT HOME

You can easily and qulckiy become a “‘certified’
radio expert through startling new method of Vl!lonnl
Radio Institute, one of the iargest and oldest schools
of radin fn the warkl.  Receiving set parts and dia
grams  furnished fice for practical work at home.
Employment senvice free to graduales.

Send for FREE BOOK “Rich Rewards in Radie.'
Get fuli details of wonderful opportunities in Radio,
of thousands of our successful graduates, and ef re-
markable, easy method of
learning jo at home to
qualify  for high paid posl
tions in this tremendous new
mn Mail postcard now for

i-page Free ook aid Spe-
cml Tuition Dffer to those
who enroll now, Ntate are

NATIONAL RADIO INSTITUTE
Established 1914

Dept. 46EA,
Washington, D.C.

e

“RED-HEADS”

HEREQ what we say about ‘'Red-Heads''—they're
EXTRA-ORDINARY radio receivers, We belleve
they're the best re-
celvers on the mar-
ket today. Superla-
’ tives arc casy to say
and hard to back up.
Here's how we back

10934

up ours. We GUAR-
mkz ANTEE _that you’ll
I J like '‘Red-Heads."”
= You take no risk in
O T buying them. We'll
K)Qt'j refund your money
P plus pestage it You
I T 3 don’t agrec with us

after trial.
“Red - Heads''  are
the  lowest priced
high-grade, alumin-
um - backed recelvers
on the market. Nine
years of receiver ex-

verlence are behind
thelr quality,

MODEL “F”

Complete 3000-Ohm sct
with  cord and held

$ .50
band: alumlnum bacl 6

brown-red ear caps; smnll light-weight
exquisitely sensl&l'\e and fine-ton
<‘RED-HEAD” Jr. .00
Complete 2000-Ohm set

of new design; a re-

markable prmluc‘t(lor ] ) eoar-

with the same workmanshlp and xua

g:::::,?lli antee as on our standard Model “F.”

Radio— year THE GUARANTEE

sfter year Money back if afier 7 days’ trlal Your're
UALCRLT S not satisfled that ''Red-Teads' are the
l parerse™  REST receiverson the market at the price
terer'snd  The NEWMAN-STERN Co.
| sereiva-e Dept. W.A., E. 12th Street Cleveland, 0.

Sme all Ads of Blg Interest

Space in this department costs only 65 cents a line

Minimum space 7 lines

TAX 7RIS TOXI TOXI) @Y1l TaX L 7Y TaXIi7aY | TaXII e X1 TAXI A TAX L 78X L /Y YaXI TV L T TaX L TAYIVAX B TAYLTaYIITa /e

Payable in advance

MAKE $100 WEEKLY In Spare Time. Sell
what the public wants—long distance radio receiv
ing sets. Two sales weekly pays $100 profit. No
big investinent, no canvassing. Sharpe of Colo-
rado made $955 in one month. Representatives
wantcd at once. This plan is sweeping thc coun-

é write today hefore your county is gone.
ARKA, INC., 854 Washington Blvd., Chicago.

RADIO GENERATORS — 500 Volt, 100 Watt
28.50 each,  Battery Chargers $12 50—High
peed Motors—Motor-Generator Sets, All Sizes.
MOTOR SPECIALTIES CO., Crafton, Penna.

95

1 A2 Stamp Brings this loop on Trial

] Compare reception on your present

aerial with reception on this new IM-
PROVIED Loop—at our expense! Put
our claims of selectivity, directional ca-
p.lutv, sensitivity to the test on your set
i your own home. 10 days in which
to wmake every conceivable experi-
ment. 10 days to find out all about
this loop before you buy it. Unless
it entirely satisfies, you may return
it or have your money promptly re-

{ fundcd Select your !ype and send

| 0. D. Order
Tyna A-737 (300-700 meu-rs) 8 Inches square—

l non-directlonal $
Type-A-7236 (175 1000 meters) 6 lncheg luu-re

| n-directiona $12
Type-B.2537 (300 700 mucu) 18 Inches uqunre—

directlonal . $20

Type-BL-2520 (200-18,000 melcrs) wllh honenomh
coll mounting, 18 lnches Bquare—
directional . $25

l Send for Bulletin M- l02

V-DE-CO RADIO MFG. CO. Dept.W, Asbury Park, N. J.

You need them,
Eliminate all
annoyance
from pressure
against ears. Ex-
clude all outside
noises, Easily i
stalled. Wil
any headpiece
| 1/5 Actual Size receiver.  Post-
paid in U. S. The pair $1.00. Three pair for
§2.50. Send purchase price and you will be
supplied.

| | RUBBER SALES COMPANY,
FORT WAYNE, INDIANA

‘ RADIOPHONE EAR CUSHIONS
|

Approved by Public Demand

The huge sale of U. S. Tool Condensers
proves that these condensers are RIGHT,

100% GUARANTEED
End Plates of CELORON

FOR

Superheterodyne
Inverse Duplex
Superdyne
New Four Circuit Tuner

Vernier Cap. .00057 Mfd.

USE (24 Plate) or
Plain  Cap. 00055 Mfd
] (23 Plate)

Condensers of recommended capacity for
all known circuits are also carried in
stock by leading radio retailers,

Write for booklet

U.S. TOOL COMPANY, Inc.
| 113 Mechanic St. Newark, N. J., U, S, A.
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WWW americanradiohistorv.com


www.americanradiohistory.com

96 THE WIRELESS AGE May, 1924

Amateur Radio Stations of the United States

Supplementary List brought up-to-date from April WIRELESS AGE

F- t D- t Q t ‘g g.\hol % “\I Lll;oyd ‘léo P{ss;nglred St.. é)hnrlestmm. W, Ya, g ng{
p} . relsfo rasmere St.,
1rs ls ric t Cleveland, O. |8 JH
1 AC Ralph E. Colvin,,....11 Bentley Ave., Poultney, Vt. BN W. J. Jones....2116 Perrysville Ave., Pltubm , Pa, |8 10
1 AEM Norman E. Leighton..57 High St., S. Portland, Me. NS A, Eupgl]ge .1119 Queen City Ave., Cincinnati, 0. |8 IQ
1 AEU George E. Morgan....d4 Summer St,, Dover, N. H. NU E, Turn 415 Hoit St., D: 0. |8 1W
1 AFS John F. Langmald, Jr., 6 Hurbor View, NV C. W. on S. VanLear St., Dayton, 0. | 8 JY
Marblehead, Mass, O H A ..316 Cooper St., Utica, N. Y. |8 JZ
1 AGD George E. Spelrs, 24 Centennlal Ave., Revere, Mass. OK Ave., Benton Harbor, Mich. | 8 KA d le A
1 AGP Kenneth M. Wheelock St., Holliston, Mass, P 12 m st Cleveland, 0. | 8 KB A 0 B shop’ osse Pt., .
1 AGQ Rubin Coh PB . B, No. 1, Lodi, 0. (8 KH T. D 516 M Cllir Ave 0 Delrolt. Mich,
1 A0S  George R. PF erri o Spnguoﬂlle, N, Y. [8LU Clarence Brenln:er. "1"-1 Fullerton St.,
1 ARM  Frank N. Williams, PM \Vm N. Terrill. .. ,.1100 Steuben 8t., Utica, N, Y. Detrolt, Mich.
Qll A. O. VanEvera, 32 Montgomery 8§ ME Geo, R. Boardman. Jr....909 2nd St., Benver, Pa.
ARP Loomls Institute.......... ao anajoharie, N. Y. | 8 MF  Federal Tel. & Tel. Co. 1738 Elmwood
AT S. P0ole.. s, .14 Clark St fass. | 8 L. Cool l\.........t31 Dellwnre A\‘e, Buffalo, . Buffalo, N. Y.
AZ John P, Dempsey. 68 Marathon St., Arlington, Mass, | 8 R. E. Perklns... 9 E. Maln 8t,, Lelloy, Y. |8 MM Chnrles Llllel' 116 \\‘ Williams St., Greenvnfe. Mich.
BDZ Fred Bell..... .. 842 E. Eagle St., E. Boston, m- 8 M. G. 102 \Vest Ave. " Ithaca, \. 8 MO D. No. 3, Birmingham, lﬁl
BEE Roland A Allen. ......... Mal St, W. Upton, 8 ..Clayton, N, NE 411 Palmwood Arve., Toledo. ).
BK Oriando M. *weeuer o9 Mlln st., 'S, Windham, Me E Wilkinsburg, PI Nt The l\noll Ithaca, N, Y.
BS John G. B. Hutehins, 21 Washlngton Ave. .3 Bull St., Detroit, Mlch. NK . Elizabeth, Pa.
Cambridge, Mass. Maln St., Coudersport, Pa. NQ n Rl)nor An.. “Syracuse, N. Y.
BU William Zedells, 130 Are. Mass. Garfield Ave., Findlay, O. NU 5 D. i, Elberta, Mich.
BY  Alfred Rastikas Tter Ave. ontello, Mm. $ \\ oodruft G, Evans, 707 \o Madison St.. Rome, N, Y. | 8 NW "Coopers, West Va.
CA Wallace M. Skllllng, 29 Llwd 8t. 'l choster, Mass. | 3 B. 822 Maple Ave., Findlay, O. QA 1000 "Wilhelm Ave., Deflance, Q.
CJ Raiph M. Dennis...16 Madlson St., Atlantic, Muu 8 BIN Z. M. Poling.,.......ccoiiieiaiiaiaas ‘Scottdale,  Pa, oD nl .36_Butler St., Ticonderoxa, a
cv Joseph R. Corish, 13 Prospect Hill ‘Ave., 8 .2464 Auburn Ave., Toledo, O. OF Dayton Co-operatise High S€hool......... Dayton, 0.
merville, Mass. |8 B W. 1. Hunter, 3021 "Northwestern Ave.. Detroit, Mich. 0G F. Fild 2077 W, 42nd St., Cleveland, Q.
CcY Raymond S, Chase, 118 Tribou St., Brockton, Mass. | 8 Wm. It. Thompsun, 228 \West Second Ave. [12.9 ..57 Wade Ave., Buffalo, N, Y.
DP Bertram M. Harrison, 19 Auburn St., Everett, Mass. Coluinl PB .707 Burilngame, Detrolt, ',\llch.
DG Charles B. McLeln..... ........... Lunenburg, Mass, E. C. llrlchta 3393 Williams Ave., Dev.rolt,, )ﬂcll PG 3 \lulberr! St., Clarksburg. W. Vn
DH Stanley A. Willard. . Porter St., Everett, Mass. Wm. Yir .4419 Gamma Ave., Cleveland, O. PH ...134 Seneca, Youngstown
DM William ¢, Cavallinl, 305 Court St., Plymouthi, Mass. E. 3. Glrern 35 Viek Park B., Rochener, N Y Qo

EK Carl J. Johnson..235 Newbury An- Qulncy. Mass.

1, New Carlisle, 0.
C. B. Young, 522 8. Prospect Are QR 0.

¥.'D. No.
91.: Alder St., E., Pittshurgh,

REE®D K RP

1 EY Frederlck G. Dounellan, 72 Sharon Grand Rapids, Mleh. |3 SC ..328 Center St., Ionla, Mleh,
W, Medford. Mass. F. W. Redding....1162 Franklln bt, Columbus, O. 3 8G Virginla Park, Detrolt, Mi
1 FJ Charles F. Flint, 289 Highland Ave., P. Roth....2540 Overlook Rd., Cleveland Helghts, O o TA M7 8. \[nnle Ave., Akrol
. Newton, M P, W. Heasley........ .877 llne Ave., Arken, O. TN R. F. l\n. 16, Dl)lo
1 FR land E. Cunningham, Route No. 2, Wiscasset, Me. L M. Evans, 1018 Tomlinson A TQ, 7 P Cleveland,
1 GB \Hlllnm F. Mclntyre, 998 South Qt, \loundsvllla. West Va. TW . nh St Swuhan\'ﬂle.
Portsmouth, N. H. 26 Be\‘erl) l{d. Butfalo, N. Y. LA o ss and Warren, Detrolt, Mlel
1 GC Frederick II. Brili, 242 Davenport A\'e, Bro; Columbus, 0. | 8 LG R. Skelly 816 L. 2nd Nt., Lima, O.
New Haven, (‘onn 8 I M. C.AL
1 GN John 1. Robishaw . Detroit, Mieh.
1 Gp Dwight R. Sturges J Mi <l S f 8 UM Maryyville, O.
1 GT Charles 1. Hughes rold L, Puscngor, 103 South Carver, Warren, Pa |8 YD . Ritehey.......o..oivuiiusioioiin.enns +..Lima, 0.
1 GX Charles W, P, L R. Baldwin..1207 Glenwood Si., Port liuron, Mtch, | 8 VF 217 ‘Whitney 'St., Conncaut, 0.
J. H. Bou )l +..514 Monroe St., Grand llaven, ]\lleh. $ vy C. I" Neice.. ox 332, Glrardvllle, Pa.
1 Herbert Rhoda....G"-l Summer St., W. Peuser. ww Sunset St., Scranton, 8 WO L H. Van Decolaere, M.D., 4471 W. Jefferson
1 HL Wolcott M. n H. W. Schultz S, 5th St., Saginaw, .\Hch . ve., Ecorse, .\Helg.
1 KF Carl B. Manley Brattleboro, R. Dunge...... \\nlker St. E., St. Johns, Mich. |8 WU ¢, G, lloberts .157 Park Ave., Buffalo, N,
1 KQ Leland N. Blake. Beach St. co, Me. C. A, 10 Clinton St., Wausenu, 0. |8 WW 1. J. Haley .599 Grant St., Buffalo, N.
1 LN Rufus S. Sibley, Station 11%. Wolcott Hill Rd, 0. J. minary St., Wilson, N. Y. |8 ABU L. lermlck) 10213 Mt. Auburn” Ave., Cleveland, 0
\\,u,",ﬂ.m “Conn. .Il L Bencd}&ct .vi.;s l.(\)J(-ll slt’ 'li)led ? 8 AMU' Edwin L. Murrill, 935 Third A\‘e Bty 3
1 MH  James E. Tully........ 4 Irving St., Everett, L § rry. . Laurel Bank Ave., % . . Huntington, West Va.
1 MR Frederick D. Leonnnl 335 =, ‘\1.‘1,, S!e ettgaiass; W. E. Battison.. 3040 Merwyn Ave., Pmsburgh ra. | 8 ANA  Forrest 1. Wallace, 919 W. Washtenaw St.,
Mansfield, Mass. C. J. W, Smlth........ 417 Russell St., Sharon, Pa. . N _ Lmllnn. Mich.
1 PI Fral C. Bigelow, Jr., 148 Arington St, B. Greenspoon, 155 Broadway Ave., 8 AUI Karl IL Keller, 2412 Woodmere Dr.,
e Park, Mass. E. E. J 1144 Acads “S"“é““' gt p‘ 8 AYV Joseph L. Heferle, 1515 Kel l“eAlmd Hellgel:l“ 0
1 PX Albert W, James, 112 Schooi St., .\h h ster, 3. 3 Gﬂ(’lu..‘.. emy St., Beranton, Pa. . Heferle, 15 8e! \'e. To
TES filimer T Wikiank. 28" Lafasetie Rosd, o ras s It 2 58" Cvas S, Tomia. "Mich |3 BEK George M. Kinsey. 61 Clinton Height Age.
Ipswich, Mass. A. L. 179 E. Cente; v St., Arkon, O. R Columbus, O.
1TB Edmumnl G. BlaKe.. .75 North St., Saco, Me. H. D. Wi 00 James St \\'l lmburg, ‘Pa. |8 BIS Alvin 1). Barkeloo..South Henry St., De.aware, 0.
1T Louis J. O'Malley.. 29 m h St., Newton, Mass. C, K. Millevosiiaieeriiiaorioinaenanas 80, ra. |8 M. L. Lackwood. 14 (,Ilmon St., Kane, Pa.
1 UF Karl T. Lindvom, 1334 Common\realth Ave., ‘IY Jl' Brater Glenmore Arei (,Ilnﬁrlol 8 g enna. Ave., Wilkinsburg, Pa.
llston, Mass. B erty, O.
1 YF  Willlam B. Andrews.............. W. ‘Baldwin, Me. L. i 9 :
1 VX Francis W. Bishop....592 South St., Quiney, Mass. H Roc;:estzr. N.Y g H 5 Manlnshu?g IR
CHANGES OF ADDRESS B, ug\-elnnd 0. |8 FI Hlmld L Le\'lnvll). 241 Saginaw St.,
1 AAC Everett 1I. Glhbs, 11 Virginla Ave., Frlmlnxlon. Mass, . Lansing, Mich.
l1 AEA Joseph A. Sjogren, 22 Wood St., Whitneyviile, Coun. 8 TW John M. Barphart, 927 N. Tth St., Steubenville, O.

AUR  Richmond H. Biake, 102 Hewlett

Roslindale, Mass. EXPERIMENTAL

L 2Cmg

Ave., 3 X v Y

ﬁg}; H,",'“"'C“'E‘,f,“{:,“‘““";; 100 t“;"' %‘ A:;;"%m‘ %}“s' . A7 Baver. St l’hlsuun.lk P‘ag. 8 XBT Geo. \\.. Carter, Cass and Warren Areﬁe’tmlt —

en C. T ge, serett St uzZzar ay, Mass. s, R. erson. ..... N, 8 XBP Albert Allen...... 1549 Temple Ave., Detrolt, ‘\Ih.-h.
BRL Charles W. Wight, 3815 Main St., Bridgeport, Conin. W, Wilson............335 Hoyl Buﬂalo, N. y o’ ’ g -
CNA  Walter A, Knigm, 54 éhureh St., Hudson, Mass. Petoakc} Llh,h bchuol e Rt DI Cotrenticn: COI”;'(: “(I:?ngynr:du [
CPB Henry I. W h Sharon Road, Atlantic, Mass. M. Buy 48 " Evans '$t.,” Uniontown, Pa, 8 XBX The Unfversity of the Clt) of Toledo. .. Toleds, 0.
ggg( ;‘\rankullc Fibecoct T1E Cul St., qDon.ét;'mer. Slass) Ilf. Tl l_quld 753 Bol?k}ine th'dl‘ |Pm'x'1'|"rgh' Pa. |8 XBQ Clyde E. Darr,.137 Hill Ave., Highland Park Mich.

> enneth allahan, ottaga St aron, Mass. 3 3 . . nion  St., Fuitonviile, N. Y. A

P S ANy S iz C o 37 Creason”" St PRtsburgh. Pa. 8 XBR Union Trust Co.....925 Euclld Ave., Cleveland, O.

Newtonvlile, Mass. ilter..... 211 Detroit Ave., Clevetand, 0. LIMITED COMMERCIAL

M
1 DZ J. F. Archibald, Tufts College, Colleﬁem;}r:d o o Anhur R. Richards, 106 FullerGAve, 0 Frenm, DA 8 YAE Oberlin College ..........c.ooovviinnias Oberlin, ©O.
, Mass. pids,
HU  Raiph S Davis...1l Upland Rond. Everelt Mass W. St Clafr....... 273 E. 116th St., Cleveland, O. S - AOEQADDRESS
A Mafn St., Charlgstown, N. H. Walter A, McAlister, 474 Freeport sv..

L. rd H. Row 90
NR Roben R. Davis....d4 Churchill St., Saugus, Mass,
Ernest C. Remlek 10 Highland Ave.. Klittery, Me.
NZ V. E. Rosen........ 79 Guinan St \\ullhnm. Mass.
ON Charles A Hnn‘l\\lck, 7043 Main .
ingfleld, Mass,

Phllip L. Warren....129 Russell Qt \\nlthlm. Mass.

Eighth let['lct

ACG G, H. Hnmmer, 407 Franklin A Vi
AL W F Agserscare.  oBA1 aih Bi... Personh, O.

Pa.

David lIershkwle . 7834 \Ielmse Ave,, Detroll \Hch.

LRupert Ben R. 'F. D. No. 4, Parkersburg, W. Va.

Laul M, Pnlkmle .631 Sunuel St., Youngstown, O.

X\ John 1i. Borden. .49 Broauway Ave.. Youngstown, O.

IV Jacob A. Minnich, Jr., 412 Main Ave., Weston, W, Va,
" Scrantonn Central High School, L,or ‘Washlngton

Scranton, Pa.

Carl A. Fanton Ward, N. Y.

Vi \'lston.

tsmouth,

AJE  Clyde W. Cham . 0.
:{:ﬂ lRobe;"t ]l-‘Eﬁlun % 1610 Crc)slon Rd., Cambrldge, O.
v osepl as, 3 West Main St. By L ing, Mict
AS Albert Pochelon, Jr., 833 E. Grand o o

Delmit. Mleh

AV::  Alblon Z. Blair, Jr., 707 Waller St., Portsmouth,
4 Cincinnatl,

...
Z

AFL  Marvin_C, Blr\\lck Arden, Ruymond F. . Rachester, AXX  Clark Galbreath, Endieott, X ¥
AFW Gomer L. D Wyoming St Ioward Edwards t., Scottdal AZM  Harry Eldridge Franklin, 0.
AIV  Elmer W H, Nelson Detri

4394 Pearl Rd.
rd 802 Dover Ave.,, C b
AJZ  Edgar R. Robi 1013 Vine 8t., Sandusks 0.
AKH John L. Kramer, 1823 North Vlew

AOQO  Clive B. \Icrt‘dllh .

8. Darvid iomger '1932 " Hosement " Rd., E.,

Cleveland, O.
BDY H. L. Reddaway...,.....1158 Dorr S$t., Toledo, ©.
BEX  Wm. A, Wright,....,...226 Corneil Dr., Dayton, O,
BHG  Earl D. Burnett, 408 North Broadway, Green\'llle, 0.

Joseph J. Walters. . 110 Scranton
Wi Daniel Crafi, 302 Enterprlse Sl

Keesport, Pa,
Joscph W. Ausdenmoore, 2332 .\lurlel Loun.,

Cinclonati, O.

Rocky ' River, O.
Fernwood, Cazenovia,

e ¢ CrRnAAt CEEGERE RE AARARRKEE LR LRER KR LRREED LU0 OO0 U0 L % O 6 (005 (£ 00 D
5 3 ~e6 ancac =cs

R R BLK Frederick W. Sullivan, 292 W. Tupper ¢ l.

8 AWA  Maurice W. Lewiston, . Hugh Robert Davies, 716 N. Madison St., B ftato, N, Y.

8 BAl,  William K. Kllngensmlth 3517 Waltham Ave.. ~ Rome, N. Y. BMC Fred Pacholka, 2 F. Wells Hall, E. Lanaini, Aich.
Dormont, Pa. DN1  Kenneth L Fields....627 Broaud St., Conneaut, O. BVU  Lehr Hackenberger, 1104 North Main St.. Findlay, O.

8 BEA  Charles C. Chamberlain, 205 Semlnary St.. DNL  Andrew MeCouney .Chestnut St., Lisbon, 0. DRW H. Norris Ervin, 640 W. Jackson

. St,, lainesviile, O.
Beara, 0. DXM  llenry .\emclumkl dr., 432 West Market St., GF Chester H. Plckcn 2063 Myrtle =

» Detroit, Mich.
BIO T . 308 Pletzcke Arve., .\Iassllmn, 0. . Kingston, Pa. JO Joseph L. Smith, 103 McKinely Ave., Syracuse
BJQ A 39 W, Church St., Elmira, N. Y. DXN  Slidell B. Wolfe, Carleton St., Kingwoud, \\est va. KC Werner K. Slnber, 3368 Cedarbrook E
BJU R. P. Ruud). 109 Dorchester Ave., Cinelnnati, O. DXO  Joe Asaic...cieeerans R. ¥. D. No. 1, 1thaea, N. Y. Cleveland His,, O.
BK H G ....1400 Ardenale St., Cleveland, 0. DNI* Jolm C. (.unnlm.hnm. 25 Storrle St., . Ks Clarence E. Gengler, 20 Arklow 8t., Ruehester. N, Y.
BED Earl 8, ster St.. Kent. Amsterdam, N. Y.

RRD KREOLL® KERW KLKWOD G050 00K HKRD
{=3 =

o

[

5 Depeys n
K. Joseph......l2131 Nowalk St, Detroit, Mlch

BKS Andriws Radio Co. 59 Young St., Tonawanda, N. Y
BEV H. L. Grove........ 4171 W. Wayne St., Lima, O

BL Birmingham Hlgh School, Cor. Chester and Maple,
Irmingham, Mich.
", Sullivan.,292 W. Tupper 8t., Buffalo, N. Y.
Clark....669 l[lchlgln Ave,, Holland, Mich.
Jr..154 Lexington St., Buffalo. N. Y,

. - S Nat. E. Lolezrove, 1560 Belle Ave., Lakewood, O.
DNQ  Frank F. Babb, 1307 So. Fountain Ase., Y Richard W. Bissell....5 Free =t., Fredonia, N. Y.
Springfield, 0.

DNR ‘El\'crclt E. Sealy....7T17 N. Cory St, Fundiay, O

Fay MeDoueli 3863 Olentangy Blsd,, | Nlnth DlStI'lCt

Columbus . q q
Y N CMW Cowgill _ Usher.....
EM Louis J. Talbot. Stanley Ave., Detroit, )ﬂch CMN  Lobert N. I'arson

20

", Eld . Jol n R. D., No. ¢,

ra don B. Johnsot 1 F, No. 6, Box 107, N Clarence 1. Miller,
6

Ann Arbor, Mich. . N .
Q)lresler Fonl .804 Forest Are. Ann_Arbor, Mich. 01 N. Sixth St., Kansas city. Kans.
l )

Nickman, Ky,
.Cvop erstoan, N. bak,

3 Gh:ndtale1 Ave., Detroit, Mich.
Iig

000CH00XCOOONAN 00 2000 6 90 ik COW I
CrUL LB WE KE K LULE KEL
b
[

coroe eoo
o
"
=

FC
S, Pomcr\ 0. G1 b or"e Water St., Cable, O. ‘M Fred B, Smith, 313 Wushington St., Savanna, HI,
mwood Ave., Newark O. GP ncoln Ave., Detrolt, Mich. CCOIl Paul A. Landt, 3339 Berteau Ave.. . HIL
Hull, East Lansing, Mlch. HC hnst Lnd \' F. P Cleveland, O. COR  Harry A. Mackie: ER . ML
700 McGrnw Ave., Detrolt, Mlch. HK E. Herron, 104’ T3rushton Ave., Pittsburgh, Pa. |9 CCU  Carroll 3. Orr.. 016 Crait St, Omaha, Nebr.
......... D. 6, Kent, O M U. W. Vineent, 119 Connellsville i Uniontown, I'a. CHG  Wintield Mimstionz ... .31 Fourth Ave., Crinton, leawva

www americanradiohistorv com



www.americanradiohistory.com

enate

* ®
e wb v S WS

Crosley Model 51
$18.50

IN 24 DAYS THE CROSLEY MODEL 51
Became the Biggest Selling Radio Receiver in the World!

On Monday morning, Febrnary 4th. Powel
Crosley, Jr., returned to desk afl-er a
two weeks' hunting trip in Missis:ippi.
He brouwrht with him the iden of ar. en-
tirely new Radio Receiving Set to be
added to the Crosley line.

A short conference with his engineers
followed. On Tuesday morniny, Febru-
ary Hth, a model had been completec and
tested. These =ets were put inte pro-
duction immediately after the model was
approveil.

On Tuesday afternovon. February b6th.
night letters were =ent to the leading
distributors of The Crosley Radio Cor-
povation annotincing this  new rmodel
which had been called MODEL 51,
Wednesday afternoon, the order: com-
menced coming in. showing the faith of
the distributors in anything brourht out
by this comnany. nnouncements were
made in leading metropolitan newspapers
of the country on Satuvday and Su4day

Now what is
record, which in
bigrest selling

24 days
Radia

It incorporates a tuning element made
famous in the Crosley Model V. the
$16.00 set used by Leonard Weeks of

at the North I'ole: u wenuine Armstrong
regenerative tuning and detective circuit

Now, to this has been added 1 one stage
of audio freaneney amplification. With
the well-known Crozley Sheltran 9 to 1
ratio transformer. giving an unusua
volume. Thus. this set uses 2 vacuum
tubes,

It is the ideal all-around
local and nearby broadeasting  stations
it will aperate a lond speaker. giving
phenograph volume in the home. Jnder
reasonably mood receiving conditions. it
will bring in stations up to 1.000 miles

receiver. For

Licensed wn {russtron

this set that has made such an
as, we believe.
Receiving Set on

Reaenerat [*ate N

February 9th and 10th. Shipment: com-
menced about February 13th. and were
immediately followed by an avalanche of
complimentary letters and orders. and
have inercused steadily ever since.

Production started at 50 o day—was in-
creased to 200-—-then 300—anil on Feb-
ruary 28th. just 24 days alter the
thourht of this set had bheen put into
being. the production reached 500 a aay.
Orders were received on February 2xth
for 1.115 of these sets—every effort be-
ing made to increase the production to
2.000 sets per d: to supply the nhe-
nomenal demand for thiz new maodel.

This message wax written on Fehruary
29th in the face of promises of an even
greater recovd than is indicated here.

The demand for this set has wot in any
way lessened the sale but has incrensed
the orders on various other models in
the Croslev line.

enviable
become the
the market?
the average

with suflicient volume for

sized room.
When receiving vonditions are bad, how-
ever. head phones should be used on
tant stations.
This Receiver
incorporites

unusually selective—it
wuliird sockets <o that ali
makes of tubes can bhe used. The various
units are mounted on beautifully en-
graved srained panels, and mounted in
a hardwood, mahogany finished cabinet,
which completely encloses ali parts and
tubes.

A glanee at this beautiful instrument
sells it. and the results it gives create
many friends for it. Perhapx the most
startiing  thing  of all is its price-

SIR50.  Add 107 West of the Rocky
Mountains,

1,113.14¢

THE CROSLEY RADIO CORPORATION
Powel Crosley, Jr., President
Fcrmerly
The Precision Equipment Company & Crosley Manufacturing Company

528 ALFRED STREET

CINCINNATI, OKHIQ
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This symbol
of quality
is your
protecrion

At $35

Radiola 11I. Two
Radiotrons WD-11.
Head telephones.
In brief, everything
except the dry bat-
teries and the an-
tenna.

You Can Add

Radiola Loud-
speaker, $36.50

Radiola Balanced
Amplifier (push-
pull) to get long
distances with a
loudspeaker. In-
cluding two Radio-
trons WD-11 $30

Or Buy Complete

RADIOLA IIL.A, the amplifier combined
with Radiola 111 in one cabinet; with four

Radiotrons WD-11,
Radiola Loudspeaker

head telephones and

$100

Operates on Dry Batteries

There are many Radiolas at many prices. Send
forthe !ree booklet that describes them all.

Name

Srreer Address

RADIO CORPORATION OF AMERICA '

Dept. 15 (Address office nearest vou.
Please send me your free Radio Booklet.

for a two tube

Radiola Il

ANEW two-tube RADIOLA —designed and built
by world-famed engineers in the great RCA
laboratories—priced at less than you could build it for
at home! A real RADIOLA—including the tubes and
the headphones. A new model. Improved in sensi-
tivity and selectivity. Getting distance on the head-
phones, and near stations on a loudspeaker. Receiving
clearly—reproducing truthfully. Its thirty-five dollar
price means at last that every home everywhere can
tune in on the fun with a small receiver built for
big performance.

“There’s a Radiola J‘E‘)r every purse”

Radio Corporation of America

Sales Offices:
233 Broadway, New York 10 So. La Salle St..Chicago, 1ll. 433 California St., San Francisco,Cak

Radiola

REG. U.S. PAT. OFF,
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