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RADIO TUBES

C-3010-—5 Volts 1-3

Ampere filament.. $o.50

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

Dry  Battery Der. &

| Amp 3 .86.50

|l C-300—s5VoltsGasCon-

| tent Detector 5.00

C-11—rt.1 Volts.2samp,

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

I | C-12—Similar to C-11

standard  base

with
1| T — $6.50

PATENT W
NOTICE

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

—

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

4 Amp. Filament Current,

RADIO TUBES o

For Every Make of Receiving Set

HROUGHOUT the entire country today

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

Home Office:
182 Second Street
San Francisco

154 West Lake Street
Chicago

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

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

30 Church Street
New York

www americanradiohistorv com



www.americanradiohistory.com

- FEBRUARY. 1924 THE WIRELESS AGE 1

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

The Phones
That the
Fans Are All
Talking About &

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

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

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

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

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

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

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

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

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

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

—

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

Are “Cashing In”

On These Wonderful Opportunities !

AVIATION

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

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

More Money forYOU inRadio

[1

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

Earn $2400t0%10000aYear

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

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

=T T

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

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

ervice

Name

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

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

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

Staff.

1t is stable in operation, reproduces music and

voice with
established

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

ferred.
eliminated.

&&__mgmgg@hc Royalty

Model X

remarkable faithfulness and bas
some unusual distance records.

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

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

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

The receiving unit in Model X is every-

KE N

E;E

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

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

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

THE COLIN B. KENNEDY COMPANY
St. Louis San Francisco

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

DY

Y

L\

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

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

C. BRANDES, Inc. NEW YORK

cMaiched "Tone

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

Radio Headsets ...

=

please mention THE WIRELESS AGE
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THREE A’S

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

If you take radio seriously

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

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

For low-voltage tubes

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

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

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

THE ELECTRIC STORAGE BATTERY

On land, at sea, in the air

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

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

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

Exide

RADIO BATTERIES

COMPANY, PHILADELPHIA

Exide B Battery

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

When writing to advertisers please mention THE WIRELESS AGE
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FADA

F

e ————ee—

“ONE SIXTY"”

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

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

F. A. D.

ANDREA,

WITH THE NEUTRODYNE CIRCUIT

“Dislance

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

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

INCORPORATED

1581 Jerome Avenue, New York City

©\

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

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

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

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

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

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

GENERAL ELECTRIC

48E-13

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

Merchandise Department
General Electric Company
Bridgeport, Connecticut

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

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

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

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

Fineness in adjustment
Smoothness in operation

Temperature resistance stability.

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

Ty

TYPE 301 Send for Bulletin 916-W

GENERAL RADIO CO.

Manufacturers of

Electrical and Laboratory Apparatus
MASSACHUSETTS AVE. and WINDSOR ST.

CAMBRIDGE, :: ::  MASSACHUSETTS

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

President

FRANK M. SHaw
Vice Pres. & General Mgr.

PACENT
Plug
Insulation
CARDWELL Transformer by
Insulation by SHAW SHAW

AMSCO
Rheostat
Insulation

Socket
Insulation by
SHAW

Specialists
in
Moulded
BAKELITE

and

“Shawlac”

The Guarantee
of Quality

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

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

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

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

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

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

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

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

western eecrric SHAW INSULATOR COMPANY

150 Coit Street
Irvington-Newark, - - New Jersey

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

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

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

Merit

Amplification
, of Entire
Musical
Range
Free from
Distortion

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

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

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

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

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

Built and Guaranteed by

Kellogg Switchboard & Supply Company

1066 West Adams Street, Chicago

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

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

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

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

A

I

for oy ceut 7 o “ASK ANY RADIO ENGINEER”

VACUUM TUBES

RADIO

= RADIO BATTERIES

A Laboratory Product
BURGESS BATTERY COMPANY

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

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

: HRadio
| Reproducers and Amplifiers |

L) ‘ -
R g l
A R

B

AGNAVOX instruments are never subject

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

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

e =N A

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

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

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

AN DIEGO has the right idea—and evident-

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

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

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

* * *

aged to enjoy the benefits of radio not

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

-—3 ROADCAST listeners are being encour-

FeBruary, 1924

o

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

cals,
* % %

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

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

* ® %

TO all broadcast listeners: How can youy

expect to partici.pate fully in the joys and

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

H;E':
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$25 sor $10

The New/N
Ac_oushcal | rgpm

CANTO SUPERIORITY
DIRECT FROM

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

FACTORY TOYOU

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

inating top heavi-
ness.

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

TRADE MARK 5. Complete instru-

ment stands 24
inches high, 10
inch bell.

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

. No auxiliary bat-

teries required.

gust plug in on
nd stage.

l.\."'»,

iz

4

Crmmm——
- e

DEALERS
SALESMEN
JOBBERS

Their Profit Is Your Saving.

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

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

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

~

”lh

auuaseet et

ANTO MF

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

BEL-

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

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

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

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

Here's what Mr.
Weeks says:

November 21, 1923.

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

ACE TYPE 3B

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

ACE TYPE V

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

December 11, 1923.

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

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

December 19, 1923.

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

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

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

The Precision Equipmont ( Iompany

Powel Crosley, Jr., President

228 Vandalia Ave.

Cincinnati, Ohio

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

Vorume XI

FEBRUARY, 1924

NUMBER §

am%m

“Why | Became a Radio Fan”

A SYMPOSIUM

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

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

time. Sometimes we decide that the

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

But there was one thing, back in a

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

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

|

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

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

WIRELESS AGE. Don't delay.

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

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

17
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The next best title will receive a Second

The 3d. 4th and
What is this

Prize of Five Dollars.

Send in your suggestion to the Contest Editor, THE

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

Why?

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

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

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

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

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

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

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

Tane
“While 1 llsun_!or just

Tue Fikst Prize WINNER

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

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

THE WIRELESS AGE

Louise Lorraine Is a Sure ‘Nuf Fan

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

Montreal to I{avana, but we want

a better set.

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

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

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

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

FEBrUARY, 1924

TuE SecoNp Prize WINNER -

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

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

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

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

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

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

(Contined on page 61)

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

www americanradiohistorv com
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Outstanding Broadcast Features

..... - AN

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

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

page 27

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

Just before Mr. Tom Terris gave

R

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

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

www americanradiohistorv com
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The Making of B. C. L.’s

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“\\N\W\WN\\\W\\\\\\W\\WW\W\\\\\N \\\\\\\\\\\\\\\\\\\\k\\\\\\\\\\\\\\\\\\\\\\m\\\\\\\\\\\\\\“\\\\\\\\W\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\W\\\\\\\\\\\\\\\\\\\W\\\\\w
y N

st 77 77

e

T A B R 1 A A A A0 S L A0 A e A

Lt iz

I TS 2 \\\‘\J\g‘\\\wx\\\\\\\\\m\\\\\\\\\\\\\\m\\“\\\
1

W w\-\\\\\\\/” ¥
T gt N )
& ) g%’,‘\\\\\\\\

“Lve” again—still doubt-
ful—but still convinecing.
She is telling her daddy
that according to the talk
just broadeast he did not

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

i sion of utter concentration

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

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

use sound judgment in his
last mvestments

N

AN 10800907

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

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

L gz

g

Y

| e

The litile fellow has just stepped out to get the market

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

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

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

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

R N S

l \ ?.‘lubcl Corlew, Lyric}

- Soprano, who sang the '

title role in the ﬁrslg

i ¢ Junior Operetta “Little

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

! . - from W.JZ

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

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

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

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

o™
e a

"’
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South of the Broadcast Station

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

dive? Or does she dive?

‘Music While You Dine,” on that south

ern trip—now we know the lure of the

wide open spaces. The automobiles on

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

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

www americanradiohistorv com
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Another powerful station you must try to tune

in to your receiver

“K GO” on the Pacific

The General Electric Company’s Pacific Broadcasting Unit

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

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

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

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

I

| S A

casting station at Oakland, Californla.
between the towers.

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

By Earl Ennis

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

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

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

velopment . com-
mensurate with its
possibilities.

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

February, 1922,

23

www americanradiohistorv com

The studlio of the new broadr.astin%‘

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

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

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

The new General Electric station

(Continued on page 56)

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

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

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

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

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

By Arthur R. Burrows

Director  of  Programs,  British

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

Arthurs R. Burrows,
British Broadcasting Company

Director of Programs,

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

BrrrisH Broapcasting CoMPANY
ForMED

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

The revenue for the broadcasting

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

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

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

BRITISH BROADCASTING

-

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

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

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

Tie Britisii LiCENSE SySTEMS

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

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

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

‘HE- BRITISH Broancasr StaTions

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

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

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

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

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

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

THE WIRELESS AGE

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

SIMULTANEOUS BROADCASTING

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

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

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

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

OrpPOSITION TO BROADCASTING

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

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

High Lights of an Impromptu Address Give

Semi-Annual Convention of the Electrical Supply Jobbers

T is estimated that, measured in

I consumer’s list price, the American

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

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

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

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

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

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

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

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

n Recently by David Sarnoff Before the

’ Association at Buffalo, N.Y.

methods and narrowcast methods
which will do no harm.

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

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

Senator Dupuy’s Homecoming Delivered to
His People in French
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ON the night of December 11, 1923,
a voice in New York bridged the
Atlantic for eager ears in France. It
was Senator Dupuy talking.

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

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

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

As an expression of his delight with
the result, M. Dupuy sent a radio-
gram to General Harbord from mid-
ocean.


www.americanradiohistory.com

",

“What I have to say is intended for only
three men on this continent within reach of
this broadcast station™

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

arose and addressed the visitor,

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

MYSTERIOUS MESSAGES

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

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

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

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

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

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

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

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

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

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

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

Harmstrong read and then laughed

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

AN UNUSUAL PROGRAM

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

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

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

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

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

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

A strong and appealing voice floated
through the air.

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

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

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

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

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

“APPLAUSE” MESSAGES

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

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

A RADIO DRAMA

Harold Dodgworth was talking.

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

Richard Harmstrong turned to his
guests and said:

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

¥ x x

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

“Here's a telegram.”

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

ou very much.”

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

THE RADIO AKTIST INTERVIEWED

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

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

I. W. A. J. nodded.

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

“Were you there, sir?”

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

Both laughed.

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

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

Russell interjected :

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

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

“Oh, if you don’t want—"

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

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

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

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

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

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

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

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

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

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

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

Radio Cabinets
Through a Lorgnette

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

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

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

Aunt Phoebe visibly stiffened.

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

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

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

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

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

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

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

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

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

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

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

Copy of an old Ellzabethan cablnet from the

days of Sir Walter Ralelgh and the Spanish

Armada. It is donec in oak, weathered finish,

and the figures hand carved in bold relief. A

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

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

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

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

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

FURNITURE

L
SRS,

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

horn.

console design which was too low ifor
convenient operating.

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

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

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

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

The decorative scheme

It is also built as a console cabinet of American walnut

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

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

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

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

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

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

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

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

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

“Yes?" I encouraged.

“So,” she finished, “I believe we had

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

How To Be A Radio Salesman

By
M. B. Sleeper

Radio Designer and
Technical Publisher

If YOU will

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

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

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

the application of originality and personality.

He has the wide world from whaich to draw

his “selling” points of interest

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

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

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

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

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

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

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

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

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

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

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

RADIO SALESMANSHIP

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

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

How Perry THEFT DEVELOPS

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

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

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

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

How CuarLIE MapE Goop

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

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

o —

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

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

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

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

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

Age Old Traditions Seek Refuge in Radio

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

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

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

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

As Told by W, A, H.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Simply, earnestly, he declared their

real concern to be for the children who
must carry on the traditions of Ober-
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Anton Lang. the Christus of the Passion Play delivering his first address to America through

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Lang ex-
We can
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Little Journeys Into Radio Computations

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

fied to hear the music and give no

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

SOME broadcast listeners are satis-

By Carl Dreher

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

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

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

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

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

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

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

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

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

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

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

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

1
n = 2xyLC (2)

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

A = 2xvyLC (3)

But this is not in a form suitable for

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

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

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

RADIO COMPUTATIONS

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

The calculation of inductance is not
within the scope of this article, which
is intended only as an introduction to
the subject of radio computations. It
may be mentioned, however, that the
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and multi-layer coils, the reader is re-
ierred to Circular No. 74 of the Bureau
of Standards, “Radio Instruments and
Measurements,” now out of print as a
government publication, but obtainable
in book iorm from the Wireless Press.
While these equations are more com-
plicated than (5) above, they are all
sumple algebraic expressions and no
special skill is required to use them, al-
though familiarity with the slide rule
certainly reduces the labor involved.
One important rule should be noted
in regard to the characteristics of in-
ductances. \With any given shape or

HE'E

Wavelength—3

- 200 xw
L

"ol
fnwmmwwmm-
T Aumber of Turns -

Wymber of Turns —»

|

REQUENCY

Jransoceamc Brocdcasting  Broascasting iransoceonic

Stationi200KW) Station iy KWl 5taron (150 KC- StationlZSKC-

Figure 3

Figure 3—(a) Shows variation of wavelength with inductance,

is first steep and then flattens out.
increasing with the number of turns.
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gapacity being fixed. The curye

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

Figure 4—Comparison

of transoceanic and broadcasting stations’ power and frequency

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

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

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

www americanradiohistorv. com

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

LC
AT =- (6)

0.281

or o

v9§L.C
A= (7)

0.53

or, roughly, o

r=2yLC 6]

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

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

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

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

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

. Aladdin's Magic Lamp

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

back again.  Wonderful magic lamp!

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

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

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

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

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

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

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

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

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

Dr. Lee DeForest
tube that won it

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

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

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

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

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

¥

VACUUM TUBES

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

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

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

Part |

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

By Ralph Batcher, E.E.

Author “Prepared Radio Measurements” Wireless Press

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

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

1

|

Frgure 2

Figure £

Box and plane type of loop antenna

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

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

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

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

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

MAX. INDUCTANCE DETERMINATION

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

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

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

by
40
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600 1000 2000 3000 Meters

250 700 2800 6350

200 560 2250 5000 | Micro-

100 280 1120 2530 henries
67 187 750 1700 |

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

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

Designed

Bullock
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Graphs giving constructional data for design of inductance coils

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

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

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

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

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

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

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

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

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

2. Maximum capacity of variable
condenser,

3. Spacing of wires.

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

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

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

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

Broadcasting in the Britisht

Isles
(Continued from page 26)

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

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

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

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

CANDAL?®?
enough!”

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

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

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

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

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

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

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

Scandal

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

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

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

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

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

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

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

In Chicago, promprly at midnight.
the announcer of WJAZ changes the
call letters 10 9XN ‘and calls \WNP
(Wireless North Pole). Then he reads
to them letters and messages from
friends and relatives of weddings.
births, and deaths; messages of all
sorts from home.

When the personal messages have
gone their way, a résinié of the week's
news is given.

And such is the blessing of radio to
the ice-bound adventurers, a little
group of men all but crushed by the
Northern silence.

A novel feature of WJAZ is the
Crystal Studio. It is glass encased
and sound proof. Although visitors
to the station are separated from the
studio by a triple plate-glass wall, they
are enabled to hear the program bv
means of a receiving set located just
outsidle, ——

Singer Meant Well But He Wore
a Belt

R. POPENOE, the winsome man-

ager of WJY. complained that

B. C. L’s don't seem to realize that

some mighty good stuff goes off the
wire from that station.

Taking advantage of his permission
to browse around Dehind the scenes we
discovered that some “good stuff” does
go off the wire—and a lot more that
doesn’t.
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The Brooklyn Mark Strand Theater
broadcasts a program every week that
includes everything from grand opera
to jazz. After a periormance in the
theater, the whole show, in costumes
and war paint, jumps into taxis, rushes
over to W]Y, stages a radio “‘blow-
out,” and rushes back to the theater for
another performance on the stage.

Getting the instruments into the
studio, up and down the elevators, and
arranging the cast entails a steady
stream of people circulating through
the station for well over an hour

One night, the harps had been tuned
and placed in position around the mi-
crophone ready to go on the air. Just
at the moment when the operator
“threw” the switch and signaled the
plavers to start, one of the studio per-
somnel stepped into the room. sniffed
the air and immediately proceeded to
open the windows! The result? Harps
out of tune!

After the players had recovered. the
culprit explained that he had merely
wished to freshen the air in the room.
He didn’t know that an even tempera-
ture is absolutely essential to keep a
harp in tune.

The Grand Opera tenor was sched-
uled next. Iis voice was so powerful
he had to stand eight feet back from
the microphone to insure perfect trans-
mission. But he became so engrossed
in the aria that he moved, step by step,
toward the instrument, wringing his
hands. The announcer moved the
microphone, bit by bit, away from him
until the wall had been reached. The
singer's concentration defeated all at-
tempts to catch his attention. There
was but one recourse. He was un-
ceremoniously jerked back by the sim-
ple expedient of grasping his belt.
Incidently, he doesn’t wear the belt
any more—in the studio.

And by way of capping the climax,
Mark Strand, the owner, can’t listen-in
on his own show because he lives in a

The ‘‘Caso-
vant’ Pipe Or-
gan, at station
CKAC, Can-
ada, was de-
signed and
built for radio
broadcasting

BROADCAST STATIONS
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Agnes Lenard, the only bedtime story-teller who sings the kiddles to sleep to the accompaniment

of a ukelele, is a favorite with

suburh of New York that happens to
be a “dead” area for receiving the sta-
tions located in New York.

A new announcer recently mtroduced
a speaker hut forgot to “throw” the
switch. The speaker talked to himseli
for several minutes before it was dis-
covered that he wasn't on the air.

And speaking of announcers, T. L1.
Cowan received a letter from an un-
known feminine acmirer.

“] want to sav a word for the an
nouncer.” the letter read. 1 doubt if
they realize how much they contribute
to the enjoyment and thrill we women
get from radio.

“He should have his picture printed
along with the program for he is as
well liked as a movie star, especially if
he is young and his voice magnetic, as
every woman thrills to the way a man
says ‘love,” ‘lover,’ ‘sweetheart,’” ‘adore’
and- ‘longing’ and a hundred other
words used in connection with the love
hetween man and woman.
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J2's younger audience

“There is something about a man’s
voice that sers our heart strings sing-
ing. especially if he is voung and
virile.”

In answer to this prayer a picture of
Cowan, in a striking pose. has been
printed for the general editication of
our readers, and the correspondent in
particular.

Another letter to Mr. Cowan has ir-
revocably established his position with
the women B. C. L.’s. That one, how-
ever, remains a state secret—at least a
station secret.

Microphones Don't Tell What An-
nouncers Don't Know

ANE\\' wrinkle in radio broadcast-
ing was the masked singer at
WTANMI recently.

The mysterious unknown was sev-
eral vears ago a prominent figure in
vaudeville. As a comedian and singer,
he had reached the top of the profes-
sion, but seeing no future in store, he
retired to an obscure but successful
business career in Cleveland. How-
ever, he has been besieged with requests
to “do his stuff” on several occasions
but has always declined. Hence his
insistence that his identity remain hid
den when he consented to broadcast.
His former partner in vaudeville was
his accompanist and likewise had to re-
main incog. Manifestly, we are unable
to publish their pictures.

Radio Movies Shown

THE near future will see the perfec-
tion of radio movies; essentially,
they are here today. Anyone, with the
aid of special apparatus, contained in
a box about a foot squave, and a small
curtain, will be able to see as well as
lhear over the radio, according to C
Francis Jenkins of Washington, D. C.
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The making of speaking films in Berlin.
the "“talking movies"

Professor Jeukins, who has previ
ously demonstrated the transmission ot
still pictures by radio. recently showea
on a screen in his laboratory the move
ments of his hand and other object
held in front of his radin 1fansmittin
apparatus in another room. The app
ratus used in transmitting sti:] pictures
was emploved in the last ¢xperimen
but a new “lens-faced prismazic ring
was introduced 1o show a rapid su
cession of pictures depicting movement

Perfection of the moving picture
radio transmitting set now awaits only
the manufacture of a new and more
powertul electric lamp of the *“‘corona
glow” type. In the recent demonstra-
tion, use was made of a temporary
lamp by the inventor, but it 1s no
strong enough to transmit large pic
tures. The question of rapidity is
solved, Jenkins says. as he has aiready
sent pictures at twice the standard
movie speed. \What he needs is a better
and stronger lamp which will stand u
when the signal strength is increased
about 3,000 times, as is necessary in
sending pictures in motion,

Not only actual pictures of moving
hodies can be transmitted, by pointing
the machine at them, but films can he
broadcasted, Jenkins claims. and shown
on screens in theaters or homes where
proper receiving and reproducing ap-
paratus and a screen are available
When the power of the light is raised
the size of the picture can be increased,
it was explained

Broadcasting Boon to Wall Flowers

WOR has had requests to broadcast
information concerning lost dogs.

ats and other members of the famil
One day a wire came in from an
elderly lady saying that she has been
deat for 40 years hut at the moment of
sending the telegram she was hearing
for the first time. And it's our con-

THE WIRELESS AGE

Experiments utilizing the radiophone to produce
are being made in Germany

servative guess that McCosker's

ope” on the “Hollvwood” news was
largely responsible.

A letter with a real human appeal
was received ifrom the matron of a
lHome for the Blind. Prayers of 700
hlind persons were offered for the suc-
ess of Mr. McCosker hecause he
torms the connecting link between
them and the current motion pictures.

Ome of the women listeners-in wrote
to WOR that having been a charter
member of the Wall Flowers Associa.
tion, Local 23, she now had the station
to thank for the loss of her card. It
seems her hushand had never previous-

T. H. Cowan, erstwhile known as “A.C.N.,*
the announcer with the magnetic voice
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ly been willing to learn the terpsi-
chorean art but had finally taken up
dancing lessons through the broadcast
instructions of Arthur Murray.

And inasmuch as a well known
dancing teacher once said that husband
and wife could never dance together
because she was generally given to can-
did eriticism, this would appear to mark
another epoch in our great social evolu-
tion. The privacy of the home hath
many blessings.

Dick Barthelmess recently broadcast
a talk from \WOR that retrieved an old
college roommate who had always been
‘going to write” but had always been
too busy. The urge to speak to him
personally came from hearing his voice
by radio.

Digging Coal to Prison Tempo

WOS. the one distinctly “farmers’

radiophone” is located in the dome
of the State Capitol at Jefferson City,
Missouri.

Broadcasting market news on farm
products and live stock is the primary
service rendered by this station.
Ihrough it farmers in the middle west
ituated miles from any source of com-
munication with the world are provided
with information of live stock, grain
and other market transactions before
it is scarcely an hour old.

The bLroadcasting of musical pro-
grams from WOS on Monday, Wed
nesday and Friday nights has been
proven to be no mere side line of serv-
ice. Little did Missouri state officials
think a year ago that the leader ot the
State Prison Band made up of thirty-
two regulars would select from that
number twenty expert musicians who
would build up a national reputation
for Missouri. The first anniversarv
of the Missouri State Prison Band
broadcast an especially delightful pro-
ram,

So thoroughly satisfied were the
'listeners-in” that two hundred and
cighteen of them sent prepaid tele-
grams to WOS expressing apprecia-
tion. Thirty-seven states and three
provinces of Canada were represented
in the flood of congratulatory tele-
grams to WOS and the Missouri
Prison Band boys. The detailed list
of telegrams by states proves conclu-
sively that \WWOS with its State Prison
musical experts has attained remark-
able success and popularity throughout
the United States.

Two men deep beneath the surface
of the earth in their quarters in an
[llinois coal mine reported enjoying the
wonderful “music of the air.” A crew
of trainmen in North Dakota wired
that they were enjoying the Prison
Band program from a Northern Pacific
caboose. Frequently, ranchers in iso-
lated sections of the far west wire or
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write appreciation of the Band Con-
certs. Ships at sea are now and then
among those reporting.

Pathos, wit, humor and irony are
unstintingly used by WOS corres-
pondents in expressing themselves re-
garding the broadcasting. Thus, the
decidedly human side of the hundreds
of thousands of American radio fans
is revealed. Frequent communications
express sorrow that talented artists
such as compose the Missouri State
Prison Band must linger behind the
high, gray stone walls at “Silent City.”
One man wrote that if he were Gov-
ernor of Missouri he would pardon the
whole bunch of the band boys.

Others write: “Hold them there for
life, so we radio bugs can enjoy their
fine music.” Still others opine that all
of the “musically confined” experts in
the United States must be segregated
behind the big prison walls in Jeffer-
son City, Missouri. Quite a number
have inquired whether the cornet solo-
ist could be parolled to them. Others
express a preference for the talented
pianist. Some want the )azzy saxo-
phonist. Rumnning like a golden thread
throughout the entire correspondence,
however, is a philosophical note which
proves that the lndreds of thousands

of “listeners-in” are, after all, true-
type Americans interested m improving
social conditions that make prisons
necessary.

The thousands of letters and tele-
grams received from all over North
America even to far away Alaska,
from ships on the Atlantic, the Carib-
bean, and the Gulf, and from Old
Mexico, Cuba, Porto Rico, Hawaii,
Newfoundland, and other distant
points, go far toward lifting the heavy
burden from the lives of the unfortu-
nate boys behind the big stone walls.
The many letters, postals and telegrams
provide hours of interesting reading
and pastime for them. The tobacco
supplies so liberally sent to WOS for
the consumption of the Prison Band
Boys is also greatly appreciated by
them.

BROADCAST STATIONS

Although the State Prison Band is a
frequent performer at WOS, it by no
means has a monopoly on broadcasting
successful and popular programs. The
management of WOS has invited all of
the approximately forty institutions of
higher learning in Missouri to broad-
cast musical and edncational programs.
The group of twenty Junior Colleges
for Girls have responded most splen-
didly ; a number of them have broad-
cast delightful programs from WOS.

College proiessors from the State
University regularly Droadcast lec
tures.

The Old-Time Missouri Fiddlers
broadcast from WOS their first anni-
versary program. No one realized that
this was such a feet-shaking nation
until the congratulatory telegrams be-
gan pouring in. The operators found
it necessary to notify their audience
that it was too disturbing to sit at the
telephone to answer the continuous
string of long distance calls that were
still awaiting on the line after the 17th
one had been answered. These old
fellows played Turkey in the Straw,
Arkansas Traveler, Pop Goes the

\Weasel, Leather Breeches, Wild Boy,
and other old time country rag selec-
tions.

The Prison Band at WOS and
a scene in the mine where the
band music was heard by radio.
Both represent new innovations
in the broadcast and L.
field of radio transmission and
reception.

>
Bilingualism and Accents

J N. CARTIER, manager and an-
°  nouncer at the Canadian station
CKAC, begins each broadcast:

POSTE Say-Kah-Ah-Say,
La Presse, Montreal.
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Mme. Glukeya Campanieskaja, *'Russia’s Great
Carmen,” who has but recently arrived in this
country, broadcasting from wJz

Then follows a statement in French,
afterward repeated in English. as to
the selections and artists. The num-
bers of the program alternate for the
French and English listeners-in, the
announcements being made in both
languages.

The novelty of this bilingual ar-
rangement appeals to Uncle Sam’s
audience. The mail pouch daily has a
large collection of letters from.all over
the continent.

The common illusion that Parisians
cannot understand the dialect of the
French in Quebec has been exploded
by acknowledgments of enjoyed recep-
tion from gay Paree. A ship operator

' L
N

reported excellent reception in the Bay
of Biscay.

A noteworthy feature of this station
is the pipe organ that is part of the
equipment, especially and compactly

built for radio transmission. A brief
recital on this Casovant forms part of
nearly all of CKAC’s concerts.
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Laughter on the Radio Wave

Technical Giggles
By Jack Bront

\We fully anticipated the fact that
broadcasting would ultimately pass “in
to the hands of receivers.”

We have failed so far to communi
cate with the spirits through radio. \Ve
suggest the use of phantom antennas
on a dark night.

We're glad we're not a radio opera
tor over in Holland. Try this on your
microphone. after first calling in the
fire department “Tankstoomboot
maatschappij;” or this little German
zephyr:  “Dampschiffahrisgesell-
schaft.”

What more could you wish than a

two-step” for radio dancing?®

Willie maintains the wire on his sin
gle circuit coil is hard drawn. [t 100k
six days to extract six simoleons from

..

Prohibition has even affected the ra-
dio business. View the drv cell tube.
Who uses a wet batterv now?

The lad nowadavs burns the mid-
night filament in preference to the mid-
night oil of vore.

High inductances at the broadcast.
ing station should result in many “good
turns” to listeners.

In radio at leasr, we know  “dis-

MR. BO0 LL START IS HORRID RADIG
AGAIN' T NIGHT AS SOON AS HE GETS
HOME — UNLESS — YOU GO UP ON THE

ROOP AND ‘CUT IS AERWAL ¢
- !

e

tance” makes the heart grow fonder.

Instructive broadcasting from air

raft can be well deemed “education

on a higher plane.”

Japanese fishing fleets emiploving ra
dio will be angling both above and be-
low.  The habit should be nothing less
than catching

Glendora inquires if the naval air-
ship going to the pole will communi-
cate with the south by means ot polar-
ized relays. \Ve assume it will take
some cold calculation to accomyplish the
result.

Glendora naively suggests that in her
musical broadcasts, kind Nature sup-
plies the “air.” At least the broadcast
station manager has not. so far, given
her the “air.”

We cannot help but admire the man-
ner i which broadcasting does the
formerly impossible. “Samples” of op-
era are distributed to the ticket buying
public at first hand. just as if they
were comainers of nose powder or vard
goods.

The Gift Shoppe station will broad-
casr as a first number the popalar ve
frain: “Yes, \Ve Have No Bandannas.”

H. V. Neff, a student in the Ever-
green School for the Blind, at Balti-
more, Md., apologized to \WGY for

not earlier acknowledging the pleasure
he received from the program of the
Schenectady station.  “Bum spelling
was the cause of my not writing soon-
er.” he wrote. “l just learned this
morning how 1o spell the city in which
vou are located and I don’t know now
whether or not ! am right.”

\ Schenectady woman. wiie oi a
school teacher, asked WGY to broad-
cast a request for a flat. She described
and specified the number of rooms she
desired and the rent it was possible for
her to pay and also mentioned the
streets she preferred.

Mr. Mason, who is retired, informed
WGY that he was camping in the wilds
north of Grand Rapids, Mich.. and
the onlv interruption to the perfect
transmission of WGY was the noise
of a bear.

\WGY. the General Electric Com-
pany broadcasting station at Schenec-
rady, N. Y. indirectly controls the
turning on and off of the streer lights
at Howard Beach, about 25 miles from
New York, William L. Welling of
that place reports that he depends on
WGY for the correct time to switch
off the street hight in Howard Beach.

T T ]

2 | y TICWETS  For

b | afCome on' Dot LP DEAR' e
BOTY TOOX ME BACK, AND YO

CELEBOATE, vE BOUuWHT.

NOW , WHAT'=
e B1G 1nea?

WHY THE
RADIO —

221 UTNE 1DEA
oF Two

FAMILIES SN'NJ

ONE FiaT |

Is hoT
| A BED OF ROSES,
BT LETS Nor

GET Discoumged!

N. Y. "Evzning World
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N, Y. Evening World
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BROADCASTING STATION

Young Men'a Christian Assoclation. Denser, Colo.
E. C. Anthony Angeles, Callf.
Doerr Mitchell Electrie Co.....8pokane, Wash.
Tacoma Dally Ledger .Tacoma, Wash.
Hallock & Watson llndlo Senlce, Portland. Ore.
\ormmeuem Radlo Mlg. Co X d. Ore.

A. Mulrony. . . Honolulu. Hawail
Oregnnlun Pub, Co . Pnnlnnd Ore.
Bt Martina College Wash.

Times Mirror Co.. o Culll
Louls Wasmer. . Wash,
C. 0 Gould................ . Callf.
Northwest ltadio Service Co..... Wash.
Bible Instliute of Los Anuelc« Inc.,

Angeles, Calif.
Monterey Electric Shop........ Monterey. Calif.
Warner Hrothers. ... & ..Oukland, Calif
Tribune Publishing Co.
Reynolds Radle Co......

Lindsay-Weatherlll & Co..
Ban Joaquin Light & Power Cor

Love Electrie .

Grays Harbor Rtadlo Co.. .Abeideen, Wash
Radlo Supply 03 Angeles, Calif.
Electrle Lighting Los Angeles, Callf,

ew Mexico College of Agriculture and
Mechanlcal Arts. State College, N. Mex
Detrolt Police Dept. . : . Mich
Modesto Evening New: .Modesto. Callf.
Hale Bios......... Francisco, Calif.
Unlversity of Californ| .Berkeley, Callf.
Apple City Radio Club River, Ore.
oubleday -HIIl Electrle Ce . Pa.
Charles D. d alif.
Berkeley Dally Gazette. _.Berkeley, Calif.
Post-Dispateh ......... ..8t. Louls, Mo.
Prest & Dean Radio Rsch. b,
Long Beach, Callf.
First Presbyterlan Chureh....... Seattle, Wash.

The Examiner Printing Co., San Franclsco, Calif.
City Dye Works & Laundry Co., Los Angeles, Calil,
Coast Radlo Co......... El_Monte, Calif.
Portable Wireless Telephone Co Stockton, Calif.
Los Angeles ‘Examiner. Los Angeles, Callf.
.Modesto, Calif.

an
Oregon Instituts of Tectnology.
Great Falls, Mont,
ghe: Co. . Arlz.
Star Bulletin Puhllshlng Co.
Frank Stefert..
Rhodes Company.
Automobile Club of So. Call
Electric _Supply
Nevada Mnchlncry & Eleclrlc Co..... R
Pylo & Nichols.......ooieuneiians D
Bellingham l' bluhlmz C
Seattle Radlo Assoclation.
Western Radio Corporation.
& Cornwell Co...

Western Radie Corporastion
Universily of Colorado
Electric Shop .
Standard_Publishing o
gludln li.igmlnu Service
Independent Scnool i)‘l's’u"i.q‘l' 6{7“BVullse |Cll
Bolse,
..Venlce, Calit.
.Medford, Ore,

te,

Santa Anna, Callf,
.Havre Mont.
.8an Diego, Calll.
:8an Luls Obispo, Calif.
.Bacramento, Callf.
-Everett, Wash.
Eiee. Supply Co.,

Trinidad, Colo.
Wyo.

.. .Salem,
Walla W alla, ‘Wash,
...Blllings, Mont.

Ablmt Klnnc) Company.

Tlle llndln Den Ashford &
A. Buurey & Co
bill.

orr
Kimball-Upson Co,
Leese Bros.

Chronlcle News and Gas &

Bishop N, 8. Thomas..

Electric %ervlce “Btatlon.
Colorado Springs Radlo Co..

Colorado Springs, Colo.

Richmond Radlo shop ..Rlchmond, Callf.

-0 Utah

Western Unlon
Omaha Central lllzh School
Adler's Music Store. .
Mercantlie Trust Co.
Michaels Cathedral.

Oregon  Agrl,
Knlxht Clmnbell A

Gllhrech & Stlnson
Flrst Baptlst Church.
South Dakota State Col

gri. 3
Arts, Brooklings, 8. D,
Harry O. Jverson........... Minneapolls, Minn.
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(Revised to January 15th, 1923)

Meler & Prugk Co
Guy Greason ... .
Winner Itullo Corporation. ..
Itadlo Equlpment Co.
J. 1. Scroggin. S T
Auto Electrlc Service Co.......
lla(llo Eleclrlc. \Ivop e

rsbur,
Bunkcr lllll & aulllnm \llnlnx & ConsL Co.,
ellogg, Ldaho
Amerlcan Society of necn Engrs., s:. Louls. Mo.
Eastern Oregon [Radlo Co. _Pendleton. Ore.
Jenkins Furnlture Co. .Bolse, Idaho

Graceland Colleke

raw 5
Plncus & \lurph). ‘Ine. .
Al. G. Barnes Amusement Co. .Dallas, Tex.
Louislana State Unisersity. .. Rouge, La.
Chlckasha Radio & Elec, Co...Chickasha, Okla.
Buchanan Stevens & Co...... Mt. Vernon, Wash.
Leland Stanford, Jr.. Unls. .Stanford Univ., Colo.
National Guards Co., 138th lnl.. St. Louls, Mo.
Arlington Gnrazo Ington, Ore.
Crary Hardw Co. lioune, lowa
Heldbreder Rad!o huwly Co.. .Utles, Nebr
First  Presbyterlan Church .Orange, Tex.
Emmanuel Missionary Co., Berrien Spgs., Mlch,

Western State College of Colorado.
Gunnison, Colo.

The Rlalto Theatre.. R

Utz Electrle Co.

Central Christlan Church. _Shreveport,
Ambrose A. McCue Neah HBay, Wash,
Fallon Co. . anta HBarbara, Calll.
Curtls Drothers Hardware Store.
Los Gatos, Callf.
. .Beatlle.

Star Elec. and Radlo Co
Rabert

Franklin W_ Jcnkens
Phillp Laskowitz ......
Ross Arbuckles Gurage.
Benson Tech.
Gladbrook _Electric Co

Wash,

Windisch Elec. Farm Equipment Co..
Loulsburg, Kans.

North Central High School...... Spokane. Wash.

Yakima Valley Radlo Broadcasting Assaclatlon,
Yakima, Wash.

Alaska Elec. Light & Power Co., Juneau, Alaska
llcorxln!zed Church of Jesus Christ,

Latter Day Salnts, Independence, Kans.
Brott Laborutorles . Seattle, Wash.
Dally Commonwealth ond du Lac, Wisc.
Marshall Electric Co., Marshalltown, lowa
Post Intelligencer .Seattle, Wash.
Weld County P’rintlng & Pub. Co Greeley, Colo.
National Radlo Mfg. Co...Oklahoma City, Okla.
The Sugar Bowl.. . Selma. Callf.
Liberty Theatre
Carrullion Radio Shop .Carrollton,
University of North Dul\ou, Grand Forks, N, D.
A\sllloy C. Dixon & Co.......Stevensville, Mont.

H. Warren. ’

Le Grand Radio Co.
Iowa State Teachers College. .
Tunwall Radlo Co.
Texas Natlonal Guard.

~Tow
Cedur Fails, lowa
.Fort Dodge, Iowa
i12th Cav.,

Fort Worth, Tesas
Colorado State Teachers College...Greeley, Colo.
Brinkley-Jones lospltal Assoclatlon,

Mliford, Kans.
Denver Park Amusement Co
(i‘onuu llmllo Lnlmmtorles o

\\csllnghonse Elcctrlc ‘Co
Nasour_ Bros. udlo Co..
Abner R. Wilso =
Signal Electrie Mru Co
Paul E. Greenlaw.
National Educational Sersice
Erickson Radio Co., 1 8,
Esverett M. Foster
Bizzell Radlo Sho
University of New leo

Rlo Grande ll;dln Supply House,

.Colorado Springs, Colo.
Butte, Mont.

Rev, A, T. ykman.
Missoula_Electrie Supply Co
eorge R lough

Atlantie Automoblle Co..
University of Arkansas.
Momingslde College.....
Frelmuth Department Swre

Dr. George W. Young .Minneapolis, Minn.
tevens Hrothers ..San Marcos, Texas
T. & H. Radio Co <Anthony, Kans.
May & Co.. -
Pennsyivanla State Pollce -..Butler, Pa.
Southern Radio Corporauon Chariotte, N. C.

Westinghouse Elec.
Stlx-Baer-Fuller ..
of Texas.

er Co. . Springfield, Mass.
.8t. Louls Mo.

Chureh of the Covenant.

Shlp Owners Radio Service. Inc., Premler Grsnd

Plano Corpornllon. New York,
3 ... -Tuscola,

James b Bus
Benwood

Hurlburt - Sllll “Eleetrical Co...
t. Louls University...
trawbrldgc & Clothlcr.

Cosradio Co. ..... 7t u, Kans,
American lhdlo and Resea Co

Med!onl llllhhle "Mass.
Thomas F. J. Howlett....... .Philadelphla, Pa.
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GR Fedetal Tel. & Tel. Co........ Buffale, N. Y.
GV Interstate Eleetrie Co. ..New Orleans, |‘
GY General Eleetrle Co...... ..Schenectady,

HA  Unlversity of Wisconsin. ... Madisen, \\lu‘
HB  Sweency 8chool Co.... .Kansas City, Mo.
HK The Radiovex Compan .Cleveland, Ohlo
HN  Loew's State Theatre. Nm\ York City, N. Y.
HX Towa Radloe (‘urponllon Des Molnes, lowa
1K . L, FEleetrie Co. - .McKeesport. Fa.
18 Continental Electrle Supply Co..

w Wasthngton. D. C.
1P Gimhel 1ros. .....Phlladelphla. Pa.
1Z Cloco Radle Mfg, Co. ... ..Cincinnat!, Ohlo
1] Richard Harrls liowe . .Granvllle. Ohlo
JH White & Boyer Ce.......... Washington, D, C.
K Service ftadlo Equipment Cn ...... Toledo, Ohlo
X DeFarest Radlo Tel. & Tol. New York, N_ Y
1Y Radlo Corp. of Amcrlcn~AeoIlan Hall. N,
1z Radlo Corp. of ‘\merhu—-/\mllun HAII N. Y. C
KA  Landaus Musie & Jeweiry Co. es-Barre, Pa
KY  Oklahoma Radlo Shop
LB Unisersity of Minneso
LK Hamllton Mfg. Co... . Ind.
LW Crosley Manufacturing C .Clncinnati, Ohio
MA  Arrow Radlo Laboulorles .Anderson, Ind.
MC Commereial ....... Memphls, Tenn.
MH  Precision Equipment Co........Cinclanati, Ohio
MU  Doubleday-illll  Elec. €Co.. .Pitieburgh. Pa.
NJ Shotten Radlo Mfg. Co ..Albany, N. Y.
NO Wireless Telephone Co, of llulhon County,

ersey City, N. J.

oc I’almer  School ot Chlropmctle Dnvenmrt Iowa

woi lowa State Colle, mes. Jowa

WOK  Arkansas Light & Power Co...Pine’ llluﬂ Towa

w00 John Wanamaker H Phllndelpnla. Pa.

w0a Western Radlo Co.. .Kansas Clty, Mo,

WOR L. Bamberger Co. ...Newark, N. J.
us Missourl State \Iurketln[ Burenu

Jefterson Clty. Mo.

WPA Fort Worth Record. ..Fort Worth, Tex.

Nushawg Poultry Farm.....New bebnmm, Ohlo

Filectrle Supply Co ....Clearfield, Pa.

Walter A, Kushl. " . Chlcuo, 1.

Rudlo Corporation of America..Washington, D. C.

Doron Brothers klectric Co.....Hamblton, Ohle

Unlon College _Schenectady,

RM  University of Hlnols.............. rbana, Tl

WRR  Clty of Dallas (Pollce and Flre Slgnul
Department). Dallas, Tu

WRW  Tarrytown Hadlo Research L-h Tarrytown, N. Y.
WS Atlanta Journal _Atlanta, Ga.
wsL & M. Electric Co.. .Utlca, N. Y.
wsY Alabame  Power . ..Blrmingham, Ala.
wsz Marshall-Gerken Co. .. .
WTG6  Kansas State Agri. Ce

. McBrld

WWI  Ford Mator Co
WWJ  The Detroit News
WWwWL Loyola Universlty

WAAB Valdemar Jensen
WAAC Tulane University
AD Ohlo Meehunles Institute.

WAAN Unlversity of Missourl |
WAAQ New England Motor Sales
WAAS Georgla Radlo Co. haes
WAAW Omaha Graln Exchnnce .

WAAZ Holllster-MHler Motor Co.
WABA Lake Forest College..... ‘Lake Forest, HI
WABB Dr. John HB. Lawrence. ... Harrisburg, Pa.
WABC Fulwider-Grlines Bl"tf}' Co......Anderson, Ind.
WABD I'arker ifigh School. ..Dayton, Onhlo
WABE Y. M. ....Washlngton, D. C.
WABG Arnold Edwards l'lnno Co.. .Jucksonviile, J o
WABMH Lake Shore Tlre ndusky, Ohia
WABL Bangor Rallway aml Electrle Co.. .Bangor, Me.
WABJ ltadlo Laboratories . .South Bend,” Ind.
WABK First Baptist Church. . .Worcester, Mass,
\NAI!L Connectleut Agrl. Coll;-ge. .Storrs, Conn
ABM F. E. Doherty Saginaw, Mich.
WABN Waldo C. Grover. ... La Crosse, Wise.
WABQ lLake Avenue Bup(lst ‘Churen! l(ocheuer. N. Y.
WABP Robert ¥. Welnhl Dover, Oblo
WABQ laverford College Rldlo Cluh Haverford, Pa,
WABR Scott IHigh School. . Toledo,  Uhlo
WABS Essex Mfg. Co Newark.
WABT Holllday-Hall .Washington, PI.
WABU Victor Talking Mnchlne ‘Co. mden
WABV John H. De Witt. Jr. ashellte, Tenn
WABW College of \Voosu- - Wooster, Ohlo

WAJV  Indian Plpe Line Corn Princeton, Ind.
WBAA Purdue Unlverslty ... .....West Lafayette, Ind.
WBAD Sterling hlet(r)t Co. and Journal Printlng Co.,
Minneapolis. 3
Mlnneapolls,
Patorson, N.

WBAK The Dayton Co
WBAN Wireless P'hone Corporation

WBAO James Mllikin University ecatur, Il
WBAP Wortham-Carter Pub. Co., The S$tar Telegram,
Fort Worth, Tex

WBAV Erer & Hopkins Co.
WBAW Murletta College ...
WBAX John H. Stenger, Jr..
WBAY Western Electric Co.

. . N.
Radlo Laboratory. .. .Newark, Ohlo

WBBD Barbey Battery Service. Reading, Pa.
WCAD §t. Lawrence University.. anton. N. Y.
WCAE KRuaufman & Baer . <Plttsburgh. Pa.
WCAF Michigan Limestone & Chemical Co.,
Hodgers. Mlch,
WCAG Clyde R. Randall............ New Orleans, La.
WCAH Entrekin Eleetrie Co. ..Columbus, Ohlo
WCAJ Neobraska Wesleyan Unlvemlly
Unl\'enuy Pl Nebr.

WCAK Alfr P. Danlel.
WCAL St Olnf College.
WCAM Vlitanova College
WCAQ Sanders & Stayman Co.

. Houston, Tex.
Noﬂhﬂeld. Minn,
.. Villinova, Pa.
“Baitlmore, Md,
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wCap

WCAR
WCAS
WCAT

WCAX
WCAY

WCAZ

AH
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0
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o000
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WEAM

WEAN
WEAO
WEAP

WEALU
WEAY
WEAZ
WFAA
WFAB
WFAF
WFAG
WFAH
WFAJ

WFAM
WFAN
WFAaQ

WFAT
WFAYV
WGAC
WGAD

WGAJ
WGAL

WGAN

wGAQ

WGAW
WGAX
WGAY

wWGAaz

WHAA
WHAB
WHAD
WHAG
WHAH
WHAK
WHAM
WHaAP
WHAR

WHAS
WHAav

WHAX
WHAZ
WIAF
WIAH

WiAj

CKY
CFAC

CHAC

THE WIRELESS AGE

Chesapeake & Potomae Tel. Co., WIAK  Journal Stockmaon Co. .. «..Omaha, Nebr. 278
Washington, D. C. 469 | wiap 3. R. Rudy & Sons....... Paducah, Ky. 360
Alnmo Radlo Electric Co. .8Ban Anton Te. 350 { WIAQ  Chronicle Publishing Co... «..Marlon, Ind. 226
Dunworthy Industrial Institute, Minneapolis, Mi; 246 | WIAS  Burlington Hawkeye-Home Elec. Co.,
South Dakota 8chool of Mines..Rapld Clty. S, 240 Burlington, Ia. 36
Durham & ¢ e, «-Thlladeiphia, P 286 | WIAU  Amerlcan Sec. & Sav. Bank.....Le Mars, la 36!
d. C. Dice Elecetric Co .Little Hock, Ar 360 | WIAV  New York Radlo l.n!goulorles. Blnxhlmwln. N. Y. 36
University of Vermont. ..., ...Burlington, Vi, 360 | WIAW S«gllm\! Radlo & Elec. Co. ..Saginaw, Mich. 36
Kessclmun O'Driscoll Musle House, WJAD Jackson's Radlo Eng. Lab. . 36
Mllwaukee, Wise, 26) | WiAF ress Pub, Co,.... 36
('!'.'mhnxe Collese \“:}; 1‘\;orlhollk CDuAIy News. . . §gg
2o WJIAK Rev. C. L. White . 54
Tampa Dally o-..Tumpa, Fla. 360 WJAM B. C. Perham. . Cedal 268
Kansas City Star -Kansas City, Mo. 411 | WIAN Peorla Star Co........ - 28
Martin  J. " Laurence. Amarlilo, Tex. 263 | WJAR The Outlet Co......... 36!
Trinity Methodlst Church Puso, Texas 268 | WIAS Capper Publicatlons.. ... .. 36
Hartford Courant Hartford. Conn. 261 JAT Kolly-Vawter Jewelry Co 36
Florida Times Unlon cksonville, Fla. 360 | WIAX Unlon Trust Co..... . 391
Weston Electrie Co..... ew York, Y. 360 | WIAZ Chicago ltadio Laboratory .--.Chicago, IIl. 448
Automotive Electric Co.. «-..Dallas, Tex. 380 WKAA JI. F. Paar...... «....Cedar Rapids, Jowa 26!
The Board of Trade. .. .Chicago, 11l. 360 | WKAD Charles Looff.. . .. . . .. .East Providence, R. 1. 240
LIt Brothers ... .Philadelphia, Pa. 395 WKAF W. 8. Radlo Supply Co. and Wm, Schack,
Bamuel W, \Waite, .. .-Worcester, Mass. 360 Wichita Falls, Tex. 360
Slocum &  Kilburn. .. ... New Bedford, Mass. 360 | WKAN Alabama Radlo Mfg. Co. ~Montgomery, Ala. 360
First Nations! Bank... . .Centarville, lTowa 268 | WKAP Dutes Wilcox Flint... ... .Cranston, . 360
Fargo Radio Service C -..Fargo, N. D. 244 | WKAQ Radlo Corporatlon of Porto itlcg, San Juan, P. R. 360
Kirk Johnson & Co. ancaster, Pa. 258 | WKAR Mlichigan Agri. College....East Lansing, Mich. 280
Fallaln & Lathrop Itnt, Mich. 280 | WKAS L. E. Lines Musie Co. «++...Bpringfleld. Mo. 360
Virginla sburg, Va. 360 | WKAV Laconla Radlo Club. .. «..Laconla, N, H. 254
Amerlean Tel York, N. Y. 492 | WKAW Unlted Batters Bersice Co., Montgomery, Ala. 226
Wichita Board of T ...Wichita, Kans. 244 | WKAY Hrensu College ... . .0 «..Gainesville, Ga. 280
Cornell  Unlversity A Ithaca, N. Y. 286 | WLAG Cutting & Washington Radlo_ Corp.,
Unlversity of South Dakota. -Vermillion, 8, D. 283 Minneapalls, Minn. 417
North Plainfield, Borough of Plainfield, WLAH Samuel Woodwaorth «-..Byracuse, N. Y. 234
North Plainfield, N. J, 252 | wLA) Waco Electrical Supply Co .Waco, Ter. 360
273 ( WLAK  Vermont Farm Mach, Bellows Falls, Vt.
Bhepard Co. .......... .. .. ..Providence, R, I. WLAL Tulsa Hadlg Co i
Ohlo State University. -..Columbus, Ohio 360 WLAN Puln:m Hardmre Go.
Moblle Radte Co., Inc..... .. .Mabile, Ala. 360 WLAP WV rdon Loulsvile, Ky,
Jitimore Am. & News Pub. Co. Baltimore, Md. 350 WLAQ Arthur 8. Sehilling. ... amazoo, Mich.
Hecht Company .... ... . .Washington, D. C. 1360 WOAR Henry P. Lundsher o p
Wipdson Brothers Co........Sloux City, lowa 360 WLAS  Central Radio Bupply € chinson, Kany
ool Horwttz, Ir..... ianon, Mex. 360 | WCAT Ranie ainy cclaity ¢ Burllngton,  Io
Donald Redmond .Waterloo, Iowa 360 WLAV  Etscrle Sho D i y Co ng!
. olo & Co e T A8 WEAW Now Vore Bayiineys.
St C. Woewe, ...l Byracuse, N Y. 234 LAX Q@reencastle Cor?munl{’y' asting  Station
Henry C. Spratley.. ... 'Poughkeepsie, N. Y. 273 Greonsatle, l'nd, 231
Ficeiringineering Lavoratory. Waterford, ‘N, ¥ 360 (0 0 Supply Co Oklahoma Clty, Okla: 360
Electric Supply Co...........Port Arthur, Tex. 238 WMAC J. Edward Page Cuenovl-'N Y. 261
Ml-Grude Wireless Instrument O ihaiTe: ‘M. C a0 | WMAF, Ravon R i .. Dartmouth, Mass. 360
fumes Publishing Co.........8t. Cloud. Minn! 360 | ¥ AT (Separal Supply Co k;;\f_‘:“éhy”;’;; 34
Hutchinson Elec. Service Co..Hutchinson, Minn, 360 WMAK Norton Laboratorles Lockport, 3 360
Missourl Wesleyan College & Ccumeron Radlo Mo. 360| WMAL Trenton Haw, Co.. ) " Trenton. N. J. 250
0., Cameron, . > AT
New Columbus College. Sloux Faila. 5, D. 258 | WMAN {,{{‘i‘l'u.“;{;'l’,‘,‘n.c‘,;‘f",;e"'l',;c N mhue, TOhto, 215
Unlisersity of Nebraska. .. -Lincoln, Nebr. 275 WMAQ Chicago Dahy il 3 Koy O 248
Orpheum Radlo Stores Co.. .Brooklyn, N. Y. 360 WMAV Alubama Polytechnie Sn 250
Spanish Am. Sch. of Telegraphy. WMAW Wahpeton Elec. Co 1 360
hemandonh, fors 350 | WMAY Kingeiesp s g, 280
W. IL Glass Snenandosh, fowa 360 [ ¥ AZ Mercer Unisersity’ Aldgon'. Gx. 1268
Lancaster Elec. Supply & Const. Co., WNAC  Shepard Stores v Boston, Mass 278
et i 28| WNAD Oktanoma e ny Ge -Norman, Okla. 360
Cecll E. Lloyd. -Bensacola, Flii 3001 il R o ook P08 ; .Omaha, " Nebr. 242
W. G. Patterson - - - Shreveport, 30| WNAM Ideal Apnaratus Go .Evansyllie, Ind. 360
Emest C. Albright. ... Altoana, Pa. 201 [ wyaN Byracuse Reni: Telephone Co..8yrucuse, N. Y. 286
lladlo Electric Co., Washington Courthouse, Ohlo 360 WNAP  Wittenberg _Colloge ... .. .Springtield, Ohlo 360
North Western Itadio Co. ndlson, Wise. 360 | ywyhag Charleston Radio Blee. Co. ... Charleaton, S, C. 360
South Bend Tribune. South Hend, Ind. 360 | whaR linodes, ¢ g ° Plee. Co.. -Butler, Mo, 231
State University of fowa lown Cits. lowa 283 | NS Turas Radlo ‘Corporation_and” Austin o
Clark W." Thompson «Galveston, Texr. 360 Statesman, Austin, Tox, 360
Marquette Universiiy -Milwaukes, Wise. 360 WNAT Lenning Bros. Co l’hl’hdelnhlu. Pa. 360
Unlversity of Cineinnatl Cinclnnatl, Ohio 222 WNAV Peoples Tel. & -o......Knoxville, Tenn. 23
Hatner  Rupply oplin. ‘Mo. 283 | wNaw Tjenry Kunzmann Fortress Monroe, Va. 360
Roberts MHardware Co Clarkshure, West Va. 258 | wyaX Deners Radlo Apparatus Co..... Yankton, 8, D. 244
Eastman Srhool of Musle of Unls. of hester, WNAY  Ship Owners' Radlo Sersice, Baltimore, Md. 360
Rochester. N. Y. 283 | woaa Dr.” Walter Hardy..... ... -Ardmore. Okla. 360
Dewey 1. Oua 2000¢ Decatur, 11l 360 | woAC Maus Radlo Co. . .«..Llma, Ohio 266
Paramount Radio and Eiec. Co WOAD Friday Battery & Elee. Co. -8lizourney, Jowa 360
Allantie Cliy, N. J. 231 | woaAg Midland College Fremont, Nebr. 360
Courler Journal & Times -Loulsvlile, Ky, 400 | woAF ‘Tyler Commercial College. . o Tyler, Tex. 360
Wilmington Elce. & Supply Co., WOAG Apollo Theatre .. .., Relvidere, 111. 224
Wiiminzton. Oel. 360 | woAK Palmetto Radio Corp. .. arleston, 8. C. 360
HMuntington V'ress -Huntington, Ind. 360 | wOAl uthern Equipment Co Antonfo, Texas 385
Rensselaer Polytechnie Institute....Troy, N. Y. 380 WOAJ FErvin's Electrical Co. .Parsons, Kans. 360
Josiyn  Automoblle Rochiford. 111, 360 WOAL Wm. Evans Woods. ter Groves. Mo. 286
Howard 1t. Miler 2 ladelphla. 1. 254 | WOAN James D. Vaughn Lawrenceburg, Tenn. 360
Gustav A. De Cortin, <...New Orleans, La. 234 wWOAP Kalamazoo College Kalamazoo, Mich, 380
Continental Kadio and Mfg. Co., lne WOAT DBoyd Martell Hamp . -Wiimlngton, Del. 360
Newton, Towa 258 | WOAV Pennaylvania Natlonal Gua rie, Pa. 242
Heers Stores Co ‘Springtield. Mo. 252 | WOAW Woodmen of the World......... Omaha, Nebr. 526

FeBruARrY, 1924

Franklyn J. walrr..,.... ..Trenton, N. J. 240
Pennsyivania BState College. .State College. Pa. 283
Donaldson Radle Co. .. -.Okmulgee, Okls. 360
Central ftadio Ce., Ine.... -Indepondence, Mo. 360
Wisconsin Dept. of Markets .. Waupaca, Wise. 360
Doolittle Radio Corporatlon. .. New Huven, Conn. 268
No. Dakota Agrtcultural College. .. Fargo, N. D. 360
8, lor Radio & Teleph Co.. Col . Ohlo 286
Awerbach & Guettel. .., .. Topeka, Kuans. 360
Theodore D, Phillips. «Winchester, Ky. 360
Goneral Sales & Eng. Co.... ..Frostburg, Md. 360
. & M. Electrlo Co.......Amsterdam, N. Y. 360
8t. Patrick’s Cathedral. .. E aso, Tex. 360
Concordta Cotlege . .... «Moorhesd, Minn, 360
Bangor Radlo Laboratory Bangor, Me. 360
John R. Kach...,..... .Charleston, West Vo, 273
Horace A. Beale, Jr.. .. ‘Parkersburg. W. Va, 360
E. B. Glsh... ., ..Amarlllo, Tex. 369
Whitehall Electric Co. -Waterbury, Conn. 242
Moore Itadio News Station -8pringtiely, Vt. 275
Sandusky Register ....,... Sandusky, Ohlo 240

Brock Anderson Elee. Eng. Co
Apvel-Higley FElectric Co...
Colo County Tel. & Tel. Co.
Electrical Equipment Co. ...
Scranton Times ......
Calvary Baptist Church
West Texas Radio Co.
Prince Walter Co..

Lexington, Ky,

Radio Equipment Corporation., ... . 380
Huntington and Guerry, Inc....Greenville, 8. C. 238
Catholle Unlisersity of America,
Wushington, D. C. 236
Hadio Equipment Co. - 0
Rico Instltute ..... 360
Taylor Radio 248
Radlo Club, Ine... 224
Stanley N, vidence, R. 1. 231
Northern States Power Co. . Crolx Falls, Wise. 248
Lombard Coliege .... Galesburg, 111, 244
Black-Hawk Electric Whaterloo, lowa 236
" Radlo Service Co -8t Louls, Mo. 360
Antloch College 8prings, Ohlo 360
lorace D, Ao s i 07 B ading, Pa. 238
Flexon's Garage oucester Clty, N, J. 268
ladio Sales Co <........8cranton, Pa. 280
Renssclaer Polytechnlc Instit ....Troy, N. Y. 380
B, 8. Sprague Elec. Co..... .. Marletta, Ohio 380
Southeast Mo. State College.
Cape, Girardeau, Mo, 360
Clemson Agrl. College. ...Clemsoh’ College, 8. G 360
J. A. Foster Co seevnoo.Providence, R. 1. 261
A. G. Leonard waiele o
U. 8. Playing d
Grove City College. .. 360
Frankiln  Electrical ~ Co. 246
Allentown Radio Club. ..Allentown, Pa, 229
Seventh Day Adventist Church..Now York, N. Y. 263
Doughts & Weleh Elec, Co,....Fall River, Mass. 254
Plainvlew Elec. Co.. -« Plalnview, Tex. 268
Curtles & McElweo. .Canandalgua, Y. 278
Chicago Radio Laboratory......... Chicago, 11, 268
Irsing  Austin, Chamber of Commerce,
Port Chester, N. Y. 213
Chase Electrle Shop....... ....Pomeroy, Ohio 238
Fall River Dally Herald -.Fall Rliver, Mass. 248
Penn Traffie Co. .... .. .Johnstown. Pa. 360
Kern Muste Co. s -Providence. R. 1. 258
Carmen Ferro Bhoniy Belvidere, M1 236
The Radle Shop., .. .. . .Portland, Me. 236
Toledo Radlo and’ Eicetrical Co., Toledo, Ohlo 252
Willard Storage Battery Co. .Cleveland, Ohlo 390
Omdor Radia  Shop ..Mattoon, III. 240
Cambridie Radlo & Electrle Co. Cambridge. 11, 390
8 . Van Gorden & Sons.,.... .Qsselo, Wise. 226
Rellance Electrie Co... .., 226
Charles E. Erbstein. 275
Edlson Elect. IlI. Co.. 244
Ruecy Battery & Elec. Co Tecumseh, Nebr. 360
Agrleultural and Mech, College,
College Station, Tex. 254
Williams Hardware Co.. .. <......Streator, III. 234
lodar-Quk Leaves Broadcas ng Stiation,
Osk Park, 1. 226
Thomas J. McGulre. Lambertville, N. J. 283
Bwern Hoenlg & Co Trenton, N. J. 226
Banger Rrothers ...Waco, Tex. 360
Wright & Wrighe, ladelphia, Ta. 360
Alamo Dance Hail o-odollet, 1. 227
Galvin Radio Supp) amden, N1 236
General Bupply Co. . «e...Lincoln, Nebr, 360
Michlgan College of «...Houghton, Mich. 244

Canadian Broadcasting

Stations
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Telephone System Winnlpes, Manitobs CHBC The Albertan  Puplishing Co.. .. .. .Calgary, Alberta | CJCH  The United Furmers of Ontarlo. ... -Toronto, Ontarlo
I%.T-rl'llllamt',::r;mrtllllo:"ol glluury. Ltd 1'nll';ury. Alberta  CHCA RRadlo Corporatlon of Vancouver, Ltd., Yancouver, B. C. cJC1 McLean, Holt & Co., Lud.,..St. Johin, New Brunswick
Star I'ubllshing and  Priatlig Co.. ‘Toronto, Ontarlo CHCB Mareonl Wireless Telegraph Co. of Cn"v_udl,mbl;l’..u & CICN  8hnons Agnew & 0... Ontario

7! S h Canada. Lid., oronto, Ontar. CS  Eastern Telephone and Telegra
At e Telcerapi ofj{Ch d\'untou'er. B. C. CHCC Canadlan Westinghouse Co., Ltd., Edmonton, Alberta | ©! h ¥ ux, Nova Scotla
Canadlan  Westinghouse Co., Lid. CHCF  Rudlo Cornoration of Winnipeg Lid.. | €ICY  Edmund Taylor .......... Culgary. Alberta

7 \Winnipeg, Manitoba | Winnipog, Manitoba | &, d London Free Press Printl . don. Ontarlo
Marconl Wlreless Telegvaph Co. of Cuanada, CHCQ The Western Radlo Co., Ltd........ Calgary, Alberta | CINC Tribune Newspaper Co.. Lid Winaipeg., Manitoby
Ilalifax, Nova Scotla | CHCS London Radle Bhophwe " ..London., Ontarle CISC  The Evenlng Telegram . Toronto, Ontario
Marconl Wireless Telegraplt Co. of Canada, Ltd., CHC . L. Sliver. 50000 .. Montreal, Quebse CKAC La Presse Publlshing ¢ . Montreal, Quebee
1 Montreal, Quebee | GHCZ  The Globe Printlng Co. ... -‘Foronto, Outarlo CKCB T. Eaton Co., Ltd Vinnipes, Munitoba
Abltlbl Power and Paper Co.. Ltd CHFC John Millen & Bons, Ltd...... oronto. Ontarlo | &\ cpy Vancouver Diily Pr Vancouver, 3
froquols Falls, Ontarlo | CHIC  Canadian Westinghouse Co., Ltd amilton, Ontarlo CKCE Canadi Tnd T Co.
Motor Products Corporatlon Walkerrllle, Ontatlo | CHOC Canadlun Westinghouse Co.. Ltd Vancourer, B. C. | ¥ “Toronto, Ontario
W. W. Grant Radlo. Ltd Caigury, Alberta | CHVC  Metropolltan Motors, Ltd.. oronto, Ontarlo | " 5
AW, bec | CKCK  Leader Publishing Co., Ltd., of Regina,
The Londen Advertlser --...London, Onturlo gs)v(g ¥ :} Booé:u.d.llr. G .l.lf))":r:.u'. gﬂim Rekina, Saskatchewan
el 2 orthern ectrie a . . .
Ll P ST WD D"em'mm“l’a‘r}? Frances, Ontarlo | CJBC Dupuls Fréres Po—— «++c..Montreal, Quebec | CKCR Jones Electrle Rtudio Co.....St. John, New ll_uu‘n]mvlcl(
The Bell ‘Telephone Co, of Canada .Toronto, Ontarlo | CICA The Edmonton Journal, Ltd .- ...Edmenton, Alberta | CKCS The Bell Telen!mn.e Co. 51 Canléh.. Montreal, Quebec
Universlty of ~ Montreal -Montreal, Quebec | CJCB  James Gordon Bennott, elson, British C €KCZ C Woest ‘0., .
Ror Russell Brown.. Courtenay, British Columbla | CICD T. Eaton Co.. Ltd. . 4 bt s f xh ] Toronto, QOntarlo [ CKKC Radl? Equ‘lpnwnlt‘ nrlul Sum}ly cCo.
Victor Wentworth Odium Vancouver, B. C. | CJCE V. un Radi . Lid., V B C. | CKDE The Wentworth Radio Sup'isy 0 sl One g
Canadian Westinghouse Co.. Ltd.....Montreal. Quebes | CICF  News Record, Lid......, eooooooo. Kitchener, Ontarto | CKAC  Radio Sul:iply Co. of ] ndon 5 ,lomon.M n‘nb:
Radlo Englneers. Ltd.. «+-Hallfax. Nova Scotla | CJCG Manltobs Free Press Co.. Ltd....Winnipeg, Manltoba | CKZC Salton Itadlo Engineer! ng Co anlpeg, Manito
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AFLOAT AN ASHORE WITH T

HE OPERATOR

could not find cause to be envi-

ous of the excellent record, ac
complishments and ability of Steffen F.
Nielssen, operator on W. K. Vander-
bilt’s yacht Ara.

Nielssen is the highest salaried ma-
rine radio operator in the world, and
is in charge of a station on the Ara
that is equal in cost and effectiveness
to any afloat, with the exception of
two or three of the largest liners carry-
ing three or more operators. Regard-
less of at what point the yacht is lo-
cated on her extended cruises, Nielssen
is in daily communication with the
WCQC station at Chatham.

He is an operator of keen ability
both in telegraphing and in his knowl
edge of the theory and operation of
sets, whether they be spark, arc or
tube transmitters, or any type receiver.
His first schooling in radio was under
the persgnal direction of Poulsen, in-
ventor of the Poulsen arc transmitter
during the early development of that
set. Since then he has engaged in dif-
ferent phases of radio, and as an op-
erator has held many important as
signments, including that of chief on
trans-oceanic liners.

Nielssen 1s a World War veteran
having served in France with the dis-
tinguished Pine Tree Division of the
United States Army. He is a polished
gentleman, with a personality that at-
tracts and holds friends, among whom
his studious nature and acquired edu-
cation is a matter of comment.

Few know, because of his madest
demeanor, that before the war he at-
tended one of the prominent universi-
ties in Germany, although not a subject
of that country. He is thoroughly con-
versant with several languages, and is
an expert at translating.

* * *

THERE are few radio men whe

DE‘CORATING the greater number
of licenses on the Great Lakes, as
well as many on the Atlantic and the
Pacific, is the large, bold signature of
S. W. Edwards, United States Super-
visor of Radio at Detroit. Mr. Ed-
wards is as popular among the radio
fraternity as his signature is promi-
nent. He is one of the foremost of the
Department of Commerce radio ex-
perts and one of the chief advisors
of Secretary Hoover.

Years ago he was a ship operator
along the Atlantic Coast and between

By W. S. Fitzpatrick

New York and South America. This
was before the days of licenses, when
an expert knowledge of the apparatus
was not an essential, and the old-timers
remember him as one of the very few
operators of that period who actually
knew the “why, what and how” of
the sets.

Steffen F.

Nielssen, operator on W. K, Van-
derbilt's palatial yacht. ARA

There were no radio schools or
courses anywhere, but Edwards had
graduated from an electrical institute
and had mastered the code. Unlike
others of the time. he came into the
fold. not as operator alone, but scientist
as well. He was king among his fel-
lows, and this unique position in the
radio field he still retains.

Mr. Edwards is married, has several
children and resides in a beautiful
home in Detroit.

OPERATOR 1. A. McGOVERN

recently performed a remarkable
feat in maintaining direct communica-
tion with the Chatham, Mass., Station
WIM. every day of the voyage of the
steamer Eagle from San Pedro, Calif.,
to New York, and again in copying
messages from New York while at
Portland, Ore., using but one amplifier.
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WH.~\T is thought to be the best
long-distance receiving stunt on
record was that claimed by Erwin \V.
Vogel in copying a complete program
of press from France while his ship
was crossing the 180th meridian in the
Pacific Ocean. a distance of 12,500
miles, or half-way around the world.

*

SPE.\KL\'G of DX work brings to

mind a little story about an ama-
teur who made the claim of having
received over 12,000 miles on a one-
tube set. He explained that he had
kept a record of all the stations he had
heard and their total distance made up
that figure.

® %

HERE'S a story that goes the others

one better. Bill \Vallace, who
holds a responsible position in the
RCA traffic department, is a populay
man to-day, but in years gone by every
one in the business from top to bot-
tom knew “Windy” Wallace and old-
timers can remember listening to his
spell-binding *“Static Room” orations
with wondering thoughts of, “How
does he get away with it?”

Bill—or, on this occasion, let’s say
“Windy"—that’s what we used to call
him, and it carries our story better---
was in reality one of the best opera-
tors of the time. This none can dis-
pute! And no one ever did any great-
er long-distance work with a crystal
detector than he. Nevertheless, he did
earn that nickname, and with an ap-
parent desire to make a record that
would last until communication with
Mars is established, told this:

It was late one night when he was
endeavoring to get in touch with a dis-
tant station while on a ship in the Pa-
cificc. He had just finished his long
call and threw his switch to listen,
when, lo and behold! there was his
own call coming back to him.

Wallace’s only explanation was that
the signals must have gone around the
world several times, and he happened
to catch them on one of their flies past
him. Some of the men, however,
voiced the opinion that the signals
went to a nearby planet and were re-
flected back. \Vhatever the case may
be, Wallace is a champion.
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RADIO NEWS FROM ALL OVER THE WORLD

New French Radio Regulations
Fl\’E.\'Cll authorities have issued a

set of regulations intended to en-
vourage broadcasting and the use of
radio equipment by amateur through-
out the country. It is provided thar
receiving sets may be possessed ‘hy
any citizen of France who will sign
a formal declaration, receivable at any
post office, stating the kind of equip-
ment used and agreeing that no part
shall be taken in the transmission of
private correspondence. Sets in the
possession of foreigners, or used to
receive private correspondence, require
mdividual authorization.

The right to operate transmitting
sers will be regulated by the Under-
Secretary of the French Postal Ser-
vices, on the recommendation of a
permanent commission upon which
public service groups, manufacturers,
and amateurs, will have representation
Transmitting sets are to be classified
as those intended for establishing pri-
vate conmmunicationy; public broadcasr
ing sers; portable sets; sets used for
technical experiments, and amateurs’
sets.

Wave length standards and other
technical regulations will be set up for
each class by public authority. The
use of amateur and experimental sets
will not involve the payment of any
fees. Public broadcasting is made the
subject of individual contract.

New Italian Radio Co.

NE of the latest developments is
the formation in lraly of a huge
radio manufacturing and operating or-
ganization at Rome, similar to the Ra-
dio Corporation of America and the
Marconi Company in Fngland. The
new company is to be known as the
“Societa Annonima Italo Radio per
Servizi Radioelectrici,” and is under-
stood to e a consolidation of two older
organizations. The authorized capital
1s seven million lire, part of which is
to be used for the purchase of the
[talian rights to German and French
patents and for the purchase of exist-
ing equipment in Italy.
Previous to the organization of this
national body—it is agreed that at least
55 per cent. of the stock must he held

by Italian citizens—Italy depended
upon England, France and Germany
for her international radio service. In
view of its large colonial possessions
sitnated at great distances from Rome,
the need for a high-powered radio com-
munication service is as great as in
any country, except perhaps Great
Britain.

Radio Telephone in Brazil
THER]‘Z are about 8800 radio tele-

phone recciving sets operating in
the Federal District of Rio de Janeiro,
Brazil.

Biroadcasting of music and entertain-

Staf Commander, H. C.
“*Leviathan,” at

Fish, of the S.S.

the radio compass through

which the location of the ship may be ascer-

tained even when the fog is so dense that the
sun cannot be seen

ment is taking place regularly from
the Government station at Praia
\'ermelha and the Radio Sociedade do
Rio de Janeiro. A\ line is being put up
to connect the former station with the
Instituto de Musica to permit the
hroadcasting of concerts.

[Few licenses have heen issued outside
the Federal District. The first radio
receiving set to be installed in the
interior of Brazil was set up recently
by emploves of the Araraquara rail-
way. It is located at Araraquara, in
the state of Sio Paulo, but picks up
hroadcasting from Rio de Janeiro and
Buenos Aires.
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Radio Progress in Japan
Tll;\.\'KS to the national calamity of

September the obstacles to the ex-
tension of wireless telephouy in Japan
have been removed. The promise of
rthe late Premier, Admiral Kato, is
being carried out. Radio broadcasting
will no longer be a vain expectation
among lovers of this latest scientific
triumph for the commercial possibiti-
ties are at last beginning to be ap-
preciated,

late in July the late Admiral Kato,
then Premier, keenly alive to the pos-
sible greatness and variety of radio’s
services, gave his promise to aid private
capitalists to introduce radio broadcast-
ing in spite of the fact that in so doing
he had to alter the traditional policy of
the Japanese Government in regard to
evervthing of the kind. But some of
his colleagues in the Cabinet were
not of the same opinion. Private

interception of military or diplo-
matic  radio messages was feared.
Perfect protection of such official

words over the air was sought. l3efore
the earthquake of September it was
deemed impossible for the Government
to carry out the late Premier’s promise.

The services of the radio, installed
as experiments, were, however, very
great during the dark days of the
quake. \Vireless telegraphy did its
hrave and meritorious service to give
news of suffering Tokio and Yoko-
hama to the outside world.

The relative advantages of wireless
telegraphy and telephony over the old
systems of telegraphy and telephony,
too. have been fully demonstrated
since the dark days of the quake. Im-
mense labor and capital have been
spent to restore the damaged telegraph
and the telephone systems, but only
partial restoration has been accom-
plished so far. The best part of Tokio
and Yokohama will have to do without
their telephone facilities at least for
a couple of years to come. To the
popular mind as well as experts this
is a clear demonstration of the disad-
vantages of the old systems in com-
parison with the wireless systems of
telegraphy and telephony.

The Department of Communica-
tions is perfecting the radio hroadcast-
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ing regulations planned for some time
past. The chiei of the telephone ser-
vice in the Department of Commu-
nications says that the radio broad-
casting regulations have been nearly
perfected, but that it will be some
time before they are fully matured and
put in effect. “If,” says the official,
“all go off smoothly, they will be
promulgated within the present year.’

Japan’s radio age begins actually,
if his statement is correct, in a couple
of months and radio lovers and stu-
dents who have been content with their
tiny model installations and experi
mental operations under strict official
supervision will enjoy radio’s facilities
in 1ts fullness. “Unless full interference
preventive measures are adopted be-
fore permission of broadcasting is
granted, trouble will develop at once
to mar all enjoyment or pleasure of
radio,” says one official. “In my
opinion that can only be avoided by
placing certain fimitations on the hours
of broadcasting, specifying technical
methods of operation and regulating
the character of apparatus 10 be in-
stalled. The new regulations are
framed so as to cover all these limita-
tions which are absolutely necessary
for the success of radio broadcasting.”

As far as radio circles in Tokio.
which are eagerly looking forward to
the day ob free broadcasting in spite
of their recent grave calamity, are in-
formed, the Japanese Government will
permit broadcasting at first in Tokio
and Osaka only. If possible, some ad
jacent towns may be included in the
chartered zones. The hours of day
and night will be divided into several
sections, each of which will be as-
signed to the different lines of husi-
ness such as the stock market. the
grain trade, the silk trade or the cotton
yarn trade. Some special hours will
also be assigned to the Government ser-
vices and the press.

Wallace Morley directing a mob scene in a
big production a QUar:ler of a mile away by
radio

WORLD WIDE WIRELESS

Uruguay Takes Up Radio

EEN interest in radio is develop-

ing in Uruguay. There are oniy
five houses dealing in radio apparatus
in Montevideo, two of whom have only
just begun to handle radio goods to
any extent. Ome of these concerns in-
tends to erect a small broadcasting
station, since the only station now
broadcasting in Montevideo gives con
certs very irregularly, making it neces
sary for the Uruguayan radio fan to
depend very largely upon Buenos
Aires.

Train Control by Radio
AUTO.\IATIC train control by ra-

dio will be installed on at least
one division of forty-nine first-class
roads of the country by 1925, it was
announced at the opening session of
the fourteenth annual convention of
the Association of Railway Electrical
[Zngineers.

Radio holds possibilities of inter-
communication between moving trains
and fixed points for personal wire or
phone service and holds more promise
of real value in the future than broad-
cast reception, it was stated.

A German View on Broad-
casting

By Dr. ExG. CakrL Scuariea

FTER Marconi, twenty-five vears

ago, made the first successful ex-
periments on the basis of the experi-
ments by Heinrich Hertz, radio science
soon developed into an everyday neces-
sitv in the various countries. This
development, however, was not accom-
plished in the same direction by the
different countries. In Germany the
World War was responsible for direct-
ing radio activities into the field of
replacing lost cable and telegraph
communication facilities by radio teleg-
raphy. America, to the contrary. was
in such financial condition as to always
satisfy the continuous demands of
their people for sport and pastime.
The general prosperity in that country
very favorably influenced the develop-
ment of radio art. People living in
the interior of the country and far
away from the centers of culture and
intellectual education naturally were
eager to pick up any new means to
get in contact with sources of this
kind. It was therefore not surprising
that within a very short time an
enormous amount of hroadcast receiv-
ing apparatus could be disposed of to
the public.

Compared with this what is the
situation in Germany?

In the first place, after the war this
country was obliged to use radio as a
public service on a nmch greater scale
than in any other country of the world,
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Radio equipped car used by the Berlin Police
Department

It is a well known fact that with the
exception of the linglish cables. we
only had at our disposal for direct
overseas communtcation the stations at
Nauen and Eilvese, thereby placing the
radio oversea route in Germany in a
more important position than in any
other country in the world. This in
turn again made it a foremost duty
of the Government to protect the users
of this means of commumnication, more
so than in any other country, against
misuse by outsiders in copving mes-
sages not intended for them. RBesides
the oversea communication, also the
Inter-European traffic routes were
extended or replaced by radio com-
munication. The Government-owned
station at KKoenigswusterhausen, as-
sisted hy Nauen and Eilvese, is now
taking care of a considerable amount
of traffic exchanged with Russia. Spain.
Roumanta. Tialy. England, Esthonia.
Bulgaria, Hungary and Jugoslavia. It
is to be understood that these routes
are equallv entitled to the protection
as described above. At the expiration
of the war, these communication facili-
ties enabled us to immediately reopen
exchange ol traffic with other Euro-
pean countries. at the same time
creating a source of revenue for the
Government.

A unique feature of the radio art in
Germany is the “Blitzfunk” service.
At record speed messages are trans-
mitted by means of the electric waves
which would be impossible on our
overcrowded wire system, the exten-
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sion of which would be out of question
on account of the present hnancial
situation in Germany. This service
not only accommodates commercial
and industrial firms in the transmission
of their most important and urgent
nessages, but at the same time, means
a2 new and considerable revenue for
the Government.

Another feature which, however,
may not be as well known as the one
above, is the multiple telegraphy and
telephony by means of radio over one
single wire. More than fifty telegraph
and telephone lines are being operated
without going to the expense of erect-
ing new wire lines. \Without interfer-
ing with the jnessages or telephone
conversations carried over the lines
by continuous current, further mes-
sages and conversations are being
transmiitted, often two and three ar a
time, along these lines by means of
radio.

As was the case in all other uses of
radio the use of hroadcasting in the
first place had to serve as a public
utility and as a means in furthering
the interests of the Government.
Sport and pastime are signs of pros-
perity.  Aside from the American in
clination for sporrs and pastime, we
did not have the necessary funds and.
last but not least, the Government had
to be careful in taking advantage of
every means of revenue.

For development oi commerce and
increase of profits the original hroad-
cast service, called Commercial Broad-
cast Service was inaugurated.

Instead of producing musical enter-
tainments and recitals, the most
important commercial news was broad-
cast immediately upon receipt. This
news, however, had to be procured
by an organization, which incurred
considerable expense. This organiza-
tion, the “Eildienst G.m.b.H,” has
numerous representatives in foreign
countries. Such a system naturally re-
quires payment of certain tolls and
must be protected against misuse by
outsiders,

Even an amateur knows that radio-
telegraphy does not allow an unlimited
use of the air, since each message is
transmitted on a certain wavelength.
In America only the larger stations
reserve a certain number of wave-
lengths.  In Germany, however, a
great number of stations are always
in operation and the scale of wave-
lengths extends way down to the small
wavelengths used by army, police,
aviation and navy stations.

At last, and to the satisfaction of all
concerned. it became possible to in-
augurate a public broadcasting service
to which anybody can subscribe upon
payment of a yearly fee of 25 marks.
Unfortunately, this service met with
objections in the beginning and was
misused by certain people to the dis-

THE WIRELESS AGE

advantage of the public interests.

It was claimed that America does
not have any Government control,
that no tolls are collected by that Gov-
ernment and that anybody can sell
apparatus without considering the pro
duction of musical entertainments, nor
who pays for same. I am convinced
that the reader will agree with nie in
my opinion of supporting the Govern-
ment authorities against theft of broad-
cast matter and by providing the neces-
sary funds for entertainments, con-
certs, etc.

How can a broadcasting station pro-
duce a satisfactory program without
being provided with the necessary

|
I S

Donald MacMillan operating his set aboard
the “Bowdoin™

funds?  To have one of rthe large
firms-—as in America—provide for the
concerts free of charge and have the
other firms—as in America—be the
dodgers is impossible in this country.
The apparatus sold in this country is
too small for such an enterprise and
besides the number of broadcasting
stations necessary for more than twelve
centers of cultural districts would un-
doubtedly leave no room for any profit.
One only needs to consider the broad-
casting situation in England. In that
country 1t was assumed that the same
system as in America could be estab-
lished. Now they are trying, by all
means. to ohtain more paving mem-
bers of the broadcasting service.

Medal of Honor to DeForest

THE many honors that have been

visited upon Dr. Lee DeForest
were signally added to when he was
presented with the 1922 Medal of
Honor awarded by the Institute of
Radio Engineers,

The presentation speech was maide
by Gen. George O. Squier. The cere-
mony took place at the Engineering
Societies of New York.

Dr. DeForest called his invention
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the audion after the Latin word
“audio,” to hear, and the Greek word
“1on,” meaning wanderer, thus sug-
gesting tiny carriers of the electrical
current passing at an enormous speed.
through the electrodes of the lamp.
The vacuum tube has been deemed
by many scientific historians to be the
greatest contribution to a great scien-
tific era. It has revolutionized com-
munication ; it made possible long dis-
tance telephony and is the basis on
which the entire art of radio broadcast
and reception rests.

A Forecast of Radio for 1924
By DAVID SARNOFF

Viece-President and General Manager of the Radlo
Corboration of America

RADIO as a “plaything” has given

way to radio as a household neces-
sity. The radio public today must be
served, not merely amused. ~With this
great increased purpose for radio there
naturally comes a corresponding de-
crease in toleration for some of its.
temporary shortcomings.

Nineteen-twenty-four, will demand
of radio a marble and terra cotta finish
for the structure already well founded.

Distribution, on the average, will
seek a higher plane and a more stabi-
lized form of operation. The radio
dealer will show a greater effort on the
whole to build for the future. The
industry will grow rapidly during the
next few years and the wise dealer will
appreciate that in time it will reach a
point where new business will flow in
a steady stream, to those who measure
up by salesmanship and service. The
good will and prestige built now will
make for permanent customers and a
well balanced trade.

Broadcast receivers, will provide
greater efficiency, better quality of re-
production, more selectivity, purer am-
plification and greater sensitiveness.
The hetter grade receivers will elimi-
nate the need for an outdoor antenna
and even hide away the loop. Radio
sets will be housed by cabinets that are
beautiful as pieces of home furniture-
as well as being completely self-con-
tained receivers.

Broadcast transmission, improving
markedly with each passing month
will make even greater advances dur-
ing 1924. This year will undoubtedly
take a forward step in the direction of
minimizing the interference from the
multiplicity of broadcasting stations,
spark interference and other sources.

This is a comprehensive schedule of
development for radio in 1924. Tt is be-
ing brought about by joint action of the-
public which expects present deficien-
cies to be eliminated or improved upon-
by leading manufacturers whose re-
search, engineering and manufacturing
facilities will keep pace withtherequire-
ments of this rapidly advancing art
and make such improvement possible.
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Bergen Station Progressing

A PPARATUS for the radio station

which is to be built at Bergen,
Norway, has been received in that
country, according to advices to Wash-
ington from Consul George N. Ifft,
and preliminary tests have assured the
Government of its efficiency. Because
of the failure of an appropriation for
duplex apparatus which would enable
the transmission of messages both ways
simultaneously, and the failure of the
plan to establish a telephone line he-
tween Bergen and the Rundemanden
Radio Station, the chief use of the new
station will be for the transmission of
wireless communications to ships at
sea.

Radio Concession in Russia

TllE People’s Commissioners in

Moscow are reported to have
granted a radio concession to a French
company for the first time. While full
particulars are lacking, the concession
is for the exploitation of a radio tele-
graph transmitting and receiving sta-
tion. According to the agreement, the
French company is to build the station
for the ‘“Radio Trust” of Moscow, and
will assist in running it.

Effects of the Aurora Borealis
on Radio and Wire Com-
munication
By G. ArNotp Epwarp,

Radio Inspector, Canada

REFERRTNG to the editorial in

the August issue of THE \VIRE-
LEss AGE, wherein it was stated that
no definite information has ever been
available as to whether the Aurora
had any effect on radio communica-
tion, [ would like to mention that dur-
ing the last season of the Aurora I
made a great number of observations
in this respect, and found that when it
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Paul Sellenburger of the Naval Observatory, operator who sends out the time signals twice a day

from Arlington.

attained any appreciable intensity,
whether visible or not, its presence
could be detected by very rapid fad-
ing as the Aurora waves came over.
If the Aurora persisted continuously
all evening the effect was as though a
blanket of silence had been placed
over radio communication.

The effect is more noticeable on
long distance continnous wave comn-
munication. This, of course, includes
phone, as we are 800 miles from \VGY,
which at the time the observations
were made, was our loudest station.
To a great extent the signals of the
commercial stations, working on 600
meters, were considerably weakened.

[ might mention in passing that a
part of my regular duties is to make
Aurora observations on submarine
cables and landlines, noting current
and visibility intensities, these obser-
vations being eventually used in con-
nection with those of Dr. MacMil-
lan’s for research work.

One evening I remember in particu-

Some members of
Paul  Whiteman's
Band and the In-
put apparatus used
to broadcast his
music from the
““Leviathan™ at
her dock
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The Naval Observatory is frequently in touch with France and Germany

lar, the Auroral currents reached a
pressure of over 300 volts on a 180-
mile cable and during this period not
a single carrier wave from any radio-
phone station could be heard, nor could
the harmonics from Glace Bay (30K\V.
C\V.) 24 miles away be noticed.

New Broadcasting Station at
Johannesburg

CO.\[PI.ETIO.\’ of a large broad-

casting station at Johanmesburg.
South Africa. will be accomplished
soon after January 1, 1924. An in-
creasing demand for radio sets is
expected to follow.

French Time Re-broadcast in
England

STATION 2ZY, Manchester, Eng-

land. one of the chain of stations
maintained by the English Broadcast-
ing Co., now is re-broadcasting time
signals from the Eiffel Tower, Paris.
A special receiving anienna was in-
stalled at 2ZY for the purpose, and a
receiver with a powerful amplifier and
a loud speaker is used to broadcast the
signals. At 11:45 p. m., Greenwich
Mean Tune, the loud speaker is placed
before the microphcne of the trans
mitter, and the time signals from FL
thereby re-broadcast on 385 meters. It
is calculated that not over 1/500th part
of a second is lost in re-transmission.

Radio Sets in Denmark

DENMARK now has officially

licensed 3,109 private radio re-
ceiving sets. School pupils rank first
with 473; commerce, shipping, and
mdustrv second with 448; office and
store emplovees have 354; artisans,
341 electrical contractors, 334; and
laborers, 324.
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Junk This Radio Jargon

Let’s Talk for the B.C.L. to Comprehend

HERE is nothing more needed

n radio today than a large dose

of common sense, \Vith the ad-

vent of the radio listeners, knowing
little of the theory of their new play
toy, and therefore credulous in the
extreme, has come about an era of
more or less deliberate hokum in radio
which is doing the art a lot of harm.
The press of today is filled with a

s

An era of hokum in radio has come about

weird jargon as incorrect as it is weird,
that would lead the newcomer to he-
lieve that variometers and duolateral
coils and honeycombs and spiderwebs
are all as different as Ford tractors
and Peach Melbas. Radio enthusiasts
are led to speak of condensers as +47-
plate and 23-plate devices, which 15 as
correct as describing a coin by say-
ing it contains silver. and which is re-
miniscent of the real old days, when
nothing was known about electricity,
and when a condenser was described
as a “quart jar.” Today such loose
and in cases incorrect terminology is
absolutely indefensible.

Coils should be described in terms
of their inductance in millihenries.
Condensers should likewise be referred
to in terms of their maximum capacity.,
Further reference to the two devices
as variometers, or variable condensers,
is permissible. All this has been stand-
ard in the radio art for many years,
The newcoming jargon is intended de-
finitely to confuse and fool the vast
army of radio beginners. There is no
defense for this.

Radio in general i~ simple. The
laws that govern its circuits are all
well known and there are not many of
them. Dr. Austin, the tireless physi-
cist of the Navy Department, has done
much to make the fundamentals of ra-
dio intelligible to anyone who can read
ordinary English, and Professor Pick-
ard, pioneer radio inventor, has done
much with his tables which make radio
calculation easy. But against these
few is the vast army of modern pub-
lications which wonld make it appear
that a variocoupler was a piece of ap-
paratus having no feature in common

By George H. Clark

with any other form of inductance.
P’erhaps the publications have not de-
liberately aimed at confusing the pub-
lic, but long contact with the puzzled
experimenters who cannot connect up
a circuit containing honeycomb coils
because their only available diagram
shows cylindrical ones has made me
clearly see that there must be some con-
spiracy against the beginner, for no
one is trving to lead him out of the
obscurity where he is mired.

The magazines are full of freak data
concerning antennas.  \We read of bed-
spring antennas; of umbrellas as an-
tennas; of winding a few turns of wire
around one’s waist and going out as
one’s own tower and aerial, All these
freak antenunas convey to the beginner
the idea that each has peculiar and spe-
cial merits, whereas the actual facts
are, that each may best be described
as having its particular defects.

The actual facts are that it is al-
most impossible not to receive radio
signals, if we connect our receiver to
any metal object whatever, as long as
it is ungrounded. Radio waves are
constantly striking our electric light
lines, our telephones, the steel struc-
tures of our buildings, the Brooklyn
Bridge, the “I.” structure, the third
rail (although no one yet has suggest-
ed plugging in on it), every fence wire
and metal clothesline in the country;
every tree! Some of these are good
antennas, some are bad. But the gen-
eral law that Dr. Austin has pointed
out is that the antenna must be well
insulated, that it functions hetter the
higher it is, and that for a given wave
length it has a certain best length.

\What is an antenna? Any insulated
conductor which is above ground and
which you connect to a receiver. Of
course a bedspring is an antenna, and
you would get as good results if you
ran the lead from your set under the
bed and did not connect it at all. Of
course the electric light wires are an-
tennas, to some extent, But if a bed-
spring antenna will give you signals, a
wire running from your attic window
to some tree a hundred feet away will
give you very much better signals!
There is no doubt about this. It is
clear and well-known.

Of course two nails driven in a tree
will pick up signals, but if you forget
the partial conductivity of the tree and
insulate your lead wire at the nail, us-
ing the tree as a tower and the wire
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a> an antenna, vour signals will be
many times louder. So I leave this
message. Any wire or metal object
that is insulated will receive radio mes
sages. The best antenna is a single
wire, run as high as you can run it,
and with a length approximating a
hundred and fifty feet overall. Mys
tery here is replaced by common sense.

When we come to circuits, here is
confusion! Many years ago, when
only the crystal detector and the elec-
trolytic were known, and when Arm
strong was playing ball in the back lot
a book was gotten up entitled, “One
hundred circuits,” Out of this num
ber, twenty-seven were actually in
operative, for simple reasons such as
the telephone short circuited and things
like that. The others had all available
permutations and combinations written
mto them, in one case the stopping
condenser being on the right of the
detector and in the next on the left
There were in all only eight circuits
that were at all different. Today, the
vast number of circuits that clutter our
radio press are merely repeating with
Armstrong’s aid the mazes of the past

Professor Pickard has been in radio
since radio began. He knows several
things that lots or others do not know,
One thing he possesses is common
sense. He was considering the Arm-
strong super-regenerative circuit one
day, and he noted that coupling be-
tween primary and secondary could he

What is an antenna, anyway?

obtained magnetically, capacitatively,
by direct coupling, and so on. Like-
wise the feedback principle could be
attained by the ordinary feedback coil,
by plate variometers, by the Western
Electric two-condenser method, and
so on, Lastly, the grid could be biased
in different ways. Combining these
various degrees of freedom by the or-
dinary arithmetical laws of combina-
tions, he obtained almost a hundred
ways of setting up the Armstrong cir-
cuit. More than that, he actually set
them up, and found that all were equal-
(Continued on page 72)
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How to Design Inductance Coils

Constructional Data for Winding Inductance Coils of Known Value

PROBILEM that one is very
A often confronted with in the con

struction of a radio set is the
design of a coil having definite char-
acteristics. For example. in the case
of the tuned grid circunit of a tuned
transformer-coupled radio frequency
amplifier, a wavelength range of 100
to 500 meters is desired. When using
the standard coils purchased on the
market, the lowest wavelength that can
be obtained is about 200 meters. As
there are a number of amateurs who
wish to receive on a wavelength as low
as 100 meters, a special coil must he
designed which will allow the tuning in
at the low wavelength desired.

There are two methods of attacking
the problem to obtain the required coil.
One method is by winding and rewind-
ing one coil after another until the
correct number of turns is found which
will give the necessary inductance. The
other method is to first calculate for
the unknown factors and then to build
the coil from the results obtained. It
is not necessary to say that the second
method is the more feasible one, not
only because of the time, material and
labor saved, but also in the fact that
the problem has been solved along en
gineering lines.

Where it is desired to find a coil
which will give a wavelength range of
100 to 500 meters, there is found that a
certain amount of material is on hand.
This includes a .001 microfarad vari-
able condenser which has a minimum
capacity of 35 micro-microfarads and
a maximum capacity of 1.000 micro-
microfarads (.001 microfarad): a
length of two-inch tubing and some
No. 22 double silk covered wire. Be-
fore the dimensions and number of
turns of the coil can be found it is
necessary to first find the inductance
required which, when used in conjunc-
tion with the variable condenser will
take in the range of 100 to 500 meters
in wavelength.

The simplest formula for wave-
length using common units is A = 59.6

v LC where A = wavelength in meters
L. = inductance in milthenries and C =
capacity in micro-microfarads. As both
the minitum wavelength and capacity
ire lnown, the first step is to solve for
the inductance, using as the factors A
and C the lowest wavelength and the
capacity at zero setting of the con-
denser., Tu solve for L, the above
formula is converted into L =

By Samuel C. Miller
A

Figure {

Figure 2

Single and multi-layer coil design

l\'-'
59.6: X C
and C = 35 micro-microfarads L =
1007

and with A = 100 meters

= .08 millihenry. With

59.6% X 35
an inductance of .08 millihenry re-
quired to give a wavelength of 100
meters at zero setting of the condenser.
then this value of inductance must also
be high enough to give a wavelength
of 500 meters at the maximum setting
of the condenser. Solving for wave-

length A = 59.6y/1.C with L. = .08
millihenry and C = 1,000 micro-micro-

farads, then A = 59.6y/.08 X 1,000
= 523 meters. This is a little higher
than that desired, but is satisfactory for
practical needs. A coil must therefore
be designed which will have an induc-
tance of .08 millihenry.

The inductance of a coil depends
upon a number of factors and for ac-
curate solution it used to be quite a
tedious affair to calculate such a prob-
lem until Professor Hazeltine pre-
sented his empirical formula. This
formula is both accurate and simple
to handle as it uses common units
for its factors. Professor Hazeltine’s
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formula  for inductance is L =

L300 o here | induc
—_ = W T n = « C-
AT 9nF10C )
tance in millilenries; N = number of

turns; .\ = mean diameter in inches
(see figures 1 and 2) ; B = axial width
of winding in inches and C = radial
depth of winding in inches. [In a single
layer coil as in figure 1 C is so small
a factor that it can be entirely neg-
lected ; whereas in a multi layer coil as
in figure 2 C becomes an importan
factor and must be taken in considera-
tion for accurate results.

Continuing with the example, the
material on hand is a length of two-
inch tubing and some No. 22 double
silk covered wire. Referring to the

0002 Nz A?
formula .= ————(C is neg-

3A + 9B .
lected as this is going to be a single
layer coil) there are three factor~
known; I. = .08 millihenry, A = 2
inches and the size of wire which is
No. 22 double silk covered. This leaves
the factors N and B unknown and to
he found.

The best method of attack with these
two factors unknown, is to pick at ran-
dom a value of N which also gives
B as the size of the wire to be used
This will give all factors needed to
solve the problem and by using the
formula. a value of L is obtained
which may be lower or higher than the
desired inductance. After two or three
tries the correct number of turns can
he obtained. which will give the de-
sired inductance.

In the example, 32 turns is taken at
random for N. 'In order to get B or
axial width of winding. it is necessary
to refer to Table IT. Alongside of No.
22 B. & S. gauge wire and below dou-
ble silk, it 1s found that 32 turns per
inch is obtained when using this kind

of wire. Solving I. = 0002 A® N
oYovIng 1 = T3 9B
with A = 2 inches. b = 1 inch and

N = 32 turns then
0002 X 2% X 322 818
= e — = —=
(3X2)+(9X 1 15

2055 millihenry. As the desired induc-
tance is .08 millihenry, the value of
N = 32 turns taken at random is too
small and must be increased. This
time with N = 44 turns and B = 134
or 1.375 inches.

0002 X 2 X 44*

T (3X2) + (9% 1.375)

1.54
I

18.3

A
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56 THE WIRELESS AGE
TABLE 1
Diam.
Turns per 17 20 24 28 32 36 40 45 50 55 60 65 70 75 80 90 100 110 120 130 150 of Core
S 67 89 10 11 12 14 15 16 18 19 20 22 25 27 30 32 38 1 »
7 8 91012 13 15 17 18 20 22 23 25 27 30 33 37 40 43 50 1%~
8 9111214 16 18 20 22 24 26 28 30 32 36 40 44 48 52 64 114”
911131517 18 21 23 25 27 29 31 33 36 41 46 50 S5 60 69 1)4”
Feet 1113151719 21 24 26 29 31 34 37 39 42 47 52 S0 63 68 79 2 *
of Wire 1316192124 27 30 33 37 40 43 47 50 53 60 67 73 80 87 100 2"
per 16 19 22 25 28 31 35 39 43 47 51 55 59 63 71 79 86 94 102 E
Lincar 1922 26 29 33 37 41 46 S0 S5 59 64 69 73 82 92 101 110 3"
Inch 2125293338 42 47 52 57 63 68 73 79 84 94 105 115 4
27 32374348 S3 60 66 73 80 87 93 100 107 120 5~
313844 50 56 63 71 79 86 94 102 110 118 126 6
37 44 5159 66 73 83 92 101 110 119 128 138 7"
43 51 60 69 77 86 96 107 118 129 139 150 8 ~
47 56 66 75 85 94 103 118 129 141 153 9 -
52 63 73 84 94 105 118 131 143 157 10
= .084 millihenry, This value is close TABLE II
enough for practical purposes to the “gise Turns per Linear Inch
1 ; il , B. & S. ingle Double Single Double
des”ed. value Of. 080 mxlhhenr). Gauge Enameled Cotton Cotton Silk Sitk
Having obtained all the factors 0 = T T
necessary for making the required coil, 21 32 28 26 31 29
the number of feet of wire used can 2 5§ I R+ B
also be found by referring to Table I. 24 i i 3 i 39
'Read’}ng across the top “Turns per 1 2 %6 45 S (O
inch,” the number 45 is obtained, which gg e o :g 2; g:
is only one more turn than the actual 29 79 58 48 70 62
number required. In the right hand 3 oo 2 B B &
column under “Diameter of Core.” 2 22 };i gf o9 o gf
inches is found to be the tube diameter 33 140 87 8 112 91
to be used. On intersecting 45 turns % 136 & B B H
and 2 inches, 24 feet is directly ob- 37 201 108 84 141 110
ined 5 38 228 115 89 151 117
tained. 39 256 122 95 163 123
20 288 130 102 178 129

In conclusion. the results of the
above example show that an inductance
of .08 millihenry combined with a .001
microfarad variable condenser will
give a wavelength range of 100 to 500
meters.  And that a coil two inches
in diameter wound with a single laver
of No. 22 double silk covered wire will
give the required indudtance of .08 mil-
lthenry.  Also the required length of

KGO on the

wire for winding the above coil is 24
feet.

In the same manner in which the
above example has heen solved, other
problems can be dealt with either for
single or multi-layer coils when using
the  formula and tables herewith
given,

Pacific Coast

(Continued from page 23)

comprises and includes all the best
that has been developed at \WGY on
the Atlantic coast after months of care-
ful study. l.ocated on a wide expanse
of free land in the outskirts of Oak-
land. directly across the sea-tilled crater
oi San Francisco Bay from the city
which is the key to the Orient, it has
an ideal location.

The new station is rated as a 1,000-
watt unit, with duplicate transmitters,
so that one may be utilized as an emer-
gency set in case of need. All of the
equipment is ‘‘special stuff” in the
words of the constructing engineers,
who include California staff men as
well as supervising engineers from the
main plant of the company at Schenec-
tady. N. Y.

The studio building, located on a
main arterv of traffic which links with
the famous ILincoln Ilighway. the
national pathway to San Franciso, is
one thousand feet away from the
operating room and transmitting point.
All construction is steel and concrete.
The studio itself is a two-story con-
crete, gray-appearing artistic little af-
fair, surrounded by lawns which re-

main green the year around and flower
borders that blossom twelve months in
the year.

In this building is housed the stor-
age battery units, an office and recep-
tion room, with a main and auxiliary
control room, an artists’ waiting room,
and other accessory accommodations.
The second floor is devoted in the
main to the studio itself with its mic-
rophonic and amplifier connections to
the operating room and the official
“listening room” in which necessary
outside reception is accomplished.

At the far end of the acreage de-
voted to this ‘extensive plant—1,000
feet distant, hgebeen erectegfthe giant
transmitting &ts. the power house
and generator gruipment, the control
and switching panels that handle the
powerful transmitting circuits,

The equipment here is General
Electric throughout. Huge pliotron
tubes—oscillatogs;.modulators and am-
plifiers, 2,000-volt' generators for the
amplifier circuits, the distribution
panels, the huge rectifiers—all are
based on concrete and designed with
a view of permanent operation. Two
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FeBruary, 1924

ANG! The iron-barred
door was clesed; the long
steel bar was shot home;
the key was turned in the
lock; the swiftly retreating
= footsteps of the Guard
gave notice that he was on his way to
report to the Warden that Number 186
was safely locked in his cell for the
1 'zht,  The Warden believed the re-
Po.t of the Guard but the Guard was
mistaken! Number 186 was not in his
cell! He was a thousand miles from
the New Hampshire State Prison! He
was in Chicago listening to the orches-
tra of the Drake Hotell A few minutes
later he was in Davenport, Iowa,
“Where the West Begins!” Another
moment and he was in a foreign coun-
try, Cuba! Then he made a swift trip
to Pittsburgh where he heard Lloyd
George! He dropped in at the White
House and heard a few words by Presi-
dent Coolidge! He went to Schenec-
tady and enjoyed the drama, “Shav-
ings!” He enjoyed the music furnished
by the band of the Canadian Royal
Highlanders at Montreal!

In the morning, the Night Watch-
man, at the end of his tedious round,
reported to the Warden that Number
186 had remained safely locked in his
cell for the entire night!

In the March number of THE
WIRELESS AGE Number 186, a
“lifer,” will tell you what radio has
done and can do for the unfortunates
in our prisons.

Jack Barnsley has become a familiar
name in the Radio World, and a ro-
mantic interest attaches to the story of
the young amateur wireless operator
whose receiving set brought to his ears

the call of MacMillan’s Arctic Party,
far north of Labrador, who were trying
to reach with their own radio waves
some waiting and listening station back
in the temperate clime. In the March
number of THE WIRELESS AGE
Jack Barnslev tells how he caught that
radio wave, and how by devoted atten-
tion to his little station he continued
to serve as the link connecting the
MacMillan party with their home-land,
This story, ingenuously and modestly
told by its principal character especially
for THE WIRELESS AGE will trans-
port the reader into this British Colum-
bian Station to listen keenly through
the long midnight watches with its
young owner for those thrilling mes-
sages from the land of ice and long
darkness.

complete equipments have been in-
stalled in this building, one at each end
of the operating room. In addition
there is the usual 600-meter C.W. out-
fit for ship communication in answer-
ing distress and other signals.

The technical equipment includes a
dummy antenna for testing, and a
multiple tuned antenna, the latter hei
tuned both inside and outside the o
erating room to obtain maximiuum cff
ciency. Two operators will he @
stantly on duty at the operating
and two at the control room in
studio building, with other assistants
whose duties will include the social
phases of the entertainment work.
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The Wireless Age Reflex

Loudspeaker Volume With One Tube

Author of “How to Make a One-Tube

By John R. Meagher

Reflex Set That's a Knock-Out™

NOTE—Certain patent owners permit amateurs to make up their own radio devices for their own use and not for sale.
Relying on this policy this article gives suggestions to aid amateurs in their experimentation, but no license under patents is to
be inferred from the publication of these suggestions. The license rights exist only through the generosity of the patent owners
and if any owner should object, the amateur should refrain from using the particular invention involved.

EFLEXING, it is interesting to
R note, although nearly as old as

the vacuum tube itself, has only
recently heen applied with any degree
of success to receivers of amateur con-
struction. For the dual use of tubes
never proved popular with the old-time
amateur as there was no method of
obtaining good radio frequency ampli-
fication at 200 meters; and commercial

in amateur made reflexes dropped and
on the whole they were thereafter
viewed as a sort of “interesting, if
true—but not for me” subject.

x * * =

\bout a year ago we did a great
deal of experimental work on tuned
radio frequency amplification and re-
flexing. And when we say a ‘“great

whose natural frequency is lower than
the lower end of the range?’ And
who started the bunk about a step-up
ratio and its benefits, and then so con-
veniently neglected to mention the ex-
tremely low voltage drop across the
alleged “aperiodic” primary? And
who started that stuff about the sec-
ondary tuning the primary? If that
person will step up we sure would

Front and back views of The Wireless Age Reflex Receiver

engineers were not interested in it as to
them the slight additional cost of a
straight cascade amiplifier was of no
importance. Therefore both interest
and experimentation lagged.

But a year or so ago when “broad-
casting” fans first heard ahout retlex-
ing and the claims that with it, it was
possible to secure the result of two
tubes with only one; four tubes with
two and six tubes with only three,
they fell over themselves in a mad rush
to make reflexes.

Now at that time there were, un-
fortunately, only untuned transformers
available for inter-tube coupling at ra-
dio frequencies and these while suitable
for use with vacuum tubes, proved not
quite so good in single tube reflexes
where a crystal “detector’’ was shunted
across the secondary. For that reason
and through careless design of multi-
tube reflexes, the majority of reflex
receivers failed to “reflect” properly.
Therefore after this sudden boom and
rather disheartening crash, the market

deal” we mean just that: Three solid
months of work from about four
o'clock in the afternoon to four o’clock
in the morning gave us a pretty good
idea of the relative merits of all types
of radio frequency amplifiers and the
limitations of reflexing.

One of the receivers we worked out
was a two-stage radio frequency am-
plifier, without potentiometer or bal-
ancing controls, that did not oscillate !
But that was not so great an accom-
plishment as the plate inductance had
only 8 turns and any—get that—ANY

radio frequency amplifier for broad-
casting wavelengths with so few turns
in the plate circuit cannot possibly am-
plify as much as one in which the plate
circuit is either tuned or else has an
inductance whose impedance is great-
est in the center of the wavelength
band and the design of which is such
as to make it broad or aperiodic over
that range. (To digress a moment:
Who started the generally accepted
definition of aperiodic as a “winding
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like to hold a few moments conversa-
tion with him).

In experimenting we found that sub-
stituting a tuned transformer for the
untuned one in a single-tube reflex
made a vast difference—indeed an
amount that can hardly he appreciated.

Further, we found, by keeping the
inductance coupling between plate and
grid circuits as low as possible that a
real plate inductance could be used.
At first, in carefully shielded sets, we
used as many as 60 turns on the pri-
mary of the plate-detector transformer
and with a UV-201-A tube, found no
difficulty in keeping the tube from os-
cillating.

However, in receivers of less elabo-
rate design it was found well to reduce
the number of turns on the plate coil
in order to minimize the possibility of
self-oscillation. (The receiver to be
described has only 20 turns.)

* * *

It is then these experiments that
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for the background for "Tue \Wikr-
LESS AGE Reflex,” a simple. easy-to-
make, nexpensive one-tube set that
will generally operate a loud :,peaker
30 miles irom a good station, It is a
set with which a transmitter almost
900 miles distant has actually been
heard on a loud speaker with a similar
set, a station in California has been
received in New Jersey!

Tue Cikcuit

Figure 1 is a pictorial representa-
tion of the exact circuit. The antenna
inductance is untuned and consists of
a coil placed in close inductive relation
to the grid inductance—which is a vari-

Ao antenna

I
| Antenna imauctonce

LT 230 pec
‘ 5t5) 10
Gid
! ‘o
oria
Variomerer

30 ok Rheostar

THE WIRELESS AGE

plmed at audio frequency by the “step-
up” amplication of the audio-frequency
transiormer and by the amplifying ac-
tion of the tube— finally I)emg made
audible in the "headset or “‘speaker”
connected in the plate cirenit.

The effect of tuning the secondaries
to the frequency of the energy present
i the primaries is to increase the re-
sistance of the primary circuits to some
extent. This increased resistance tends
to prevent seli oscillation of the tube.
This is the method used in Austin's
“sensitizing circuit” described in E. E.
Bucher's “Practical Wireless Teleg-
raphy” and reappearing in identical
four circenit tuner.”  Un-

form i the **

FEBRUARY, 1924
is No. 3O double cotton covered and
the ends are secured in small “anchor
holes™ drilled in the stator form. The
direction of winding is the same’ as
the stator “cotl and the connections to
the coil should be similar to those
shown in the diagram.

The front and terminal panel should
be drilled in accordance with the panel
layouts ; making changes, however, for
other apparatus.

We would suggest that the panels
be grained on both sides as a dull black
satin 1s neater in appearance than a
shiny black which shows up every fin-
ger mark.

Mount the variometer transforiners:

Stanagra tuse socket

=4
Detector /

Plate inductance
207 %30 o06¢ -

i

Rotor

J

- Audtiy freguenty
" Fronstormer, 44

Pt Y

Detector
riometer

Figure 1—Pictorial circuit diagram of The Wireless Age Reflex Receiver

ometer.
placed in close inductive relation to
the crystal tuning element, also a vari-
ometer.

Thus it will be seen that two radio
frequency transformers are used. each
heing composed of a variometer as the
secondary and a small coil wound on
or near the variometer as a primary’
That is, the transformers, instead of
being tuned with condensers across the
secondaries are variometer tuned.

The action oi the reflex circuit is
generally well known, but briefly de-
scribed the mcoming radio frequency
impulses are transferred to the grid
circuit from the antenna: they are am-
pliied by the tnbe at the original radio
irequency, then transferred to the
crystal rectifying circuit, where, after
being rectified. thev are retransferred
to the grid circuit of the tube and am-

The plate winding is a coil -

fortunately, in our reflex, we cannot
take full advantage of this increased
resistance effect in the control of self-
oscillations as our runed secopdary is
coupled to the plate and not the grid
circuit and the effect of increased re-
sistance in the plate circuit is not as
great as the same increase in the grid
circuit. However, we hope to develop
something good along this line in the
not too distant future.

CONSTRUCTION

First arrange the coils on the vari-
ometers; on these pictured a strip of
paper was wound over one side of the
stator winding and the primary coil
wound on top of the paper. The an-
tenna coil has 20 turns tapped at 10,
15 and 20 for long, medium and short
aerials, respectively. The plate coil has
20 turns and is-not tapped. The wire
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and the tube socket on the front panel
and the rheostat and binding post on
the terminal strip. Arrange both on
two Quinby “radio” aluminum frames
as shown in the illustrations.

Then wire the parts according to
the diagram, using No. 18 wire run in
cambric tubing.

ANOTHER ARRANGEMENT

If the antenna is short and has a
low value of capacity to ground, the
antenna inductance may be eliminated
and a fixed condenser of .00025 mfd.
capacity connected between the an-
tenna post and the grid of the vacuum
tube. Results are usually better with
this arrangement.

Mr. R. W. Weeks, radio editor of
the Arisona Gazette, a paper in which
we ran a description of a somewhat
similar receiver, writes that by con-
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an important point in a reflex receiver.

Personally we always got alomg well
with good Galena and a sharp contact ;
a fist full of the mineral cost us only
15 cents in fhe old days and we
found numerous good pieces init. We
usually mounted the stand firmly on a
solid wall and ran two short separated
leads to the receiver. Omce set, jars
to the table or. instrument did not affect
the mineral ddjustment. Such an idea
could well be used with “THE WIRE-
LEss AGE Reflex” and in conjunction
with a good synthetic crystal it is
doubtful if anyone would have trouble
with this part.

OPERATION

With the receiver finished, connect
the “A” batjery to its terminals on the
bindimg post strip and place a UV-
201-A or other vacuum tube in the
socket. Turn the rheostat around un-
til the tube filament glows or lights at
its usual brilliancy.

Connect the “B” battery, the phones,
the antenna, the ground and last, but
by no means least. the cryvstal “detec-

!
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necting one side of the detector circuit 411
to, ground he obtained a considerable b i
increase in signal strength. He notes, ® o]
however,-that on a few of tlie receivers T
this connection increased the tendency
toward self oscillation. This checks 6ria Voriomerer ngcing!
up with our own experiments and we O~ . A
believe it is usually best to neglect this < Azttt S
connection. However, it is such a ot o i
simple matter to connect a wire from _—ar —I
the ground to either terminal of the Layout of b o=
detector variometer that everyone iront and ter- - G_T — l
should try it. il pSmels R ® —1 o
Detector —J Sy
Tue CrysTal. RECTIFIER ich diimon ® 0*:.1, I :_i
It is quite necessary that the crystal ™ 4" 2 i e 1" —
stand and mineral be of such design ing - zs o
that there is no need for tedious search faz
‘0f a “sensitive” spot, and that once
made, an adjustment will stay put for E,
some time. In this connection the syn- o~ d 1
thetic crystals are most satisfactory; © © 2 O_I 9 © ® R
being “sensitive” all over and capable ¢ _I
of handling a good deal of current— Ty ' 7 72— Ao /;'--L—/,"-#——z'—-l»-—/;f—-l-—/d

tor” to their respective binding posts.
Do not forget to connect the ground
to the negative filament.

Be reasonably sure that some local
station is on the air at the trial and no
trouble will be had in turning the two
dials to the best points and adjusting
the crystal contact for best results.

After a few stations have been tuned
in the dials should be adjusted; for
instance, if a short wave station is
heard with the left hand dial at 20°
and the right hand dial at 160°, the
latter should be loosened and turned

on its shaft until the indicator is in -

line with the 20° mark.

The djal readings may be recorded
so other members of the family will
have no bother in hunting for local or
DX stations.

£ * * * *

Next month we will give instructions
on how to build this receiver over into
a three-tube set; having one stage of
tuned radio frequency amplification. a

— /7"

Fig.3

vacuum tube detector; one stage of
reflex audio frequancy amplification
and onc stage of straight audio fre-
quency amplification—a really excellent
long distance receiver.

MATERIAL

Although the trade names of the parts
used in this set are quoted here, one should
feel perfectly free to sclect other makes;
especially if it is definitely known that such
makes are of good quality.

Two variometers; those shown (Sham-
rock) are mechanically a trifle weak and
the wavelength variation is not as great as
can be secured with variometers of the “‘cup
and ball” type in which the windings are
close together.

Two 180° dials to fit the shafts of the
variometers. (Sleeper.)

One audio frequency amplifying trans-
former. (General Radio.) This should be
of low ratio for no other reason than the
reproduction is better. The new Radio Cor-

. poration UV-712 (low ratio) will prove

satisfactory.
(Continned on page 72)

Top and bottom views of the assembled reflex receiver
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A Regenerative Receiver

Made With the Parts Used in “A Crystal Receiver” Described
in “The Wireless Age” for January

Cost: About $20

B\ adding a dry cell vacuum tube

to the crystal receiver described in
the January \VIRELESS A\GE the range
of reception may be considerably in-
creased and even though the apparatus
appears crude it is possible to obtain
splendid results through careful han-
dling of the sliders; this combination

Range: From 100 to 1,000 miles

dry cell is connected and the two ter-
minals marked “F” on the tube socket.

Make the connections exactly as
shown and either clamp the wire in the
terminals or Dbetter still, solder the
joints.

Do the plate circuit next. Starting
from rhe terminal marked “P” on the

o 3§ 2megonm
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T owsmi G G — =
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Pictorial hook-up of the regenerative recelver

of single circuit and regeneration
makes for good volume and excellent
sensitivity.

The material should be gathered to-
gether and then carefully arranged on
a board with the parts placed in much
the same position as they appear in the
sketch. It will then be a verv simple
matter to follow out the circuit in mak-
Ing connections.

In wiring use No. 18 hard drawn
copper wire insulated with cambric
tubing—or “‘spaghetti”—as it is more
usually termed. Make the filament cir-
cuit first. This consists of the rheostat,
the two binding posts to which the

tibe socket bring a wire to the first
binding post. Connect the two center
binding posts together and wire the
fourth binding post to one of the slider
rods. Connect a (’phone) condenser
across the first and fourth binding
posts. Connect the other slider rod to
the positive dry cell binding post and
connect this same post to the ground
binding post.

The only remaining part is the an-
tenna-grid circuit. Connect the anten-
na binding post to one side of the fixed
antenna condenser. Connect the other
side of this condenser to the Leginning
of the wire on the tuning coil and also

60
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MATERIAL

| 1—Two-slide tuning coil.
3—.00025 mfd. fixed condensers.
1—Standard tube socket.
1—Rheostat
| 1—Two-megohm grid leak and mount-
ing.
8—Binding posts.

ACCESSORIES

1—WD-12 vacuum tube.

1—Pair 2,000-ohm ’phones (headset).

1—Plate “B” battery, 22.5 volts.

l—Fillla)mcnt “A” battery, 1.5 volts (dry
cell).

to one side of the grid condenser. The
other side of the grid condenser is con-
nected to the terminal marked “G” on
the tube socker.

Finally, the grid leak mounting is
connected across the grid condenser.

Now place the vacuum tube 1 the
socker. It will be found that a short
pm in the tube base just fits into a
slot in the socket shell. Make certain
that the socket springs are bent upward
so thev press firmly upon the four
small pms set in the porcelain base of
the \VD-12 tube.

To receive, having connected the an-
tenna and ground, turn the rheostat
knob in a clockwise direction ¢ill the
filament of the tube glows dull red.
Move the plate (p) slider to the lower
end of the inductance and slowly move
the ground (g) slider along the rod
until the carrier wave of a transmitter
is picked up; leave the slider there and
promptlv move the (p) slider toward
the position of the (g) slider; a point
will be found at which the whistling
ceases and the “broadcasting” may be
heard. Again vary the (g) slider a
turn or so for best results.

Then adjust the rheostat to a point
where the filament is as dull as possible
consistent with good signal strength.

After a time one should become
adept at picking up stations without
allowing the receiver to oscillate as it
is when the “carrier wave” can be
heard.
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*Why I Became a Radio Fan”
{Contimied from page 18)
Brighton, of Norwood, Pa., who got
her first thrill from WOQO over a
home-made crystal set.  She concludes
her letter with the significant words:

“"To any one confined in the
home radio is a godsend. I think
it helps one to cope with everyday
problems better and also gives
music-lovers a great treat.”

Dr. Sidney L. Rubens, of Chicago,
won the Fifth Prize by telling how
radio assisted him in his dental work.

Space cannot be devoted here to
citing all the various incidents and ac-
cidents that have brought our readers
into the field of fans. They include
the determination not to be stumped
by a strange, queer-looking diagram
and an unfamiliar branch of technical
experiment, as well as the yearning
to solace and brighten the hours of a
loved invalid. Some of the best of
our replies could not be considered for
this contest because they far exceeded
the number of words allowed. One
of them came from a business man
who felt the need for a hobby that
would give him diversion and at the
same time the companionship of his
family, especially the boys. One most
appealing response came from a “shut-
in” in Providénce, R. I. “Without
radio. my world was within the four
walls of my room,” he writes; ‘“now
Aladdin .and his Lamp have nothing
on me and my Radio.” Others speak
of the thrill of getting distant stations
and of getting louder and clearer re-
ception of the programs of local broad-
casters.

FeLix AND His FamiLy FoNes

And now, to bring this survey of
Radio Fans to a fitting close, you are
herewith introduced to Felix and his
family. Here, it is believed, is ex-
emplified to a notable degree one of
the greatest of the virtues of radio:
its perfect adaptability to the home,
and its tendency, in this day of many
outside distractions and attractions, to
perpetuate and strengthen our home
and family life.

Felix Cadou is manager of the
Liberal Light, Tce & Power Co.,
Liberal, Kans., and is a radio fan who
believes in headphones and in the en-
tire family sharing them. So he de-
signed and constructed a special stand
to hold the four pairs of phones that
are used when he and mother and
brother and sister listen in at the same
time, as they frequently do. The stand
i5 connected with the receiving set by
means of a long flexible cable, so that
it can be maved anywhere in the room.
In its base is a switch that governs the
phone eircuit, so that one, two, three or

THE WIRELESS AGE

all four headsets may be connected or
disconnected, as desired. “Felix”
means “happy,” and comes from the
same Latin word that “felicitations”
does, and so when friends felicitate
Mr. Cadou on his ingenuity and skill in
arranging this stand, their apprecia-
tions are doubly earned. He thinks
that a loop antenna is to be preferred
in selecting one among several conflict-
ing broadcasters, and likes the head-
phone because it brings to the ears all
the delicacy of the fine tones that are
broadcast. ‘“We think we get best re-
sults with a loop, headphones, and my
stand that takes all the inconvenience
out of having the receivers on your
ears,” he says. :

IWA] Broadcasting
(Continued from page 29)

“I confess I am getting a little flus-
tered,” Harmstrong put in, edging
forward.

“They have agreed to the proposition
which I have advanced,” Russell an-
nounced. *“And they thought that you
would, too.”

“What are you going to do, get jobs
from all of us?”

“No, sir, but a job from all of you.”

“And they engaged you?”’

“They did.”

“And said I would, too?”

“Yes, Mr. Harmstrong.”

“Hum. Well, what’s this job of
yours?”’

By this time the banker was betray-
ing a high degree of interest. His sec-
retary entered the room and was sig-
naled not to interrupt.

“This is the situation in a nutshell.
sir,” Russell asserted earnestly. “I do
not want a job—in the accepted sense
of the term. What I want is—your
backing for my hospital for children.”

Harmstrong was silent.

“You see, Mr. Harmstrong,” Russell
continued, “I am a doctor, and T have
specialized in children’s diseases ever
since the first year of my six years’
practice of medicine. Need I tell you,
I have seen the pressing need of an-
other modern institution to relieve
present overcrowded conditions in

“New York, for the treatment of af-

flicted children. under proper condi-
tions, rich and poor alike. I know you
have given thousands of dollars for
hospitals, in one way or another. But
I feel this is a vital situation in which
you and a few other men can offer the
solution. I have some means; Sydney
Russell was my father. But I could
hardly undertake such a project. That’s
why I want this to be a special contri-
bution, not alone of your means, but of
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yourself, your continued interest and
active support. Will you help to make
me director of this new hospital. The
Hospital for Children—your hospi-
tal ?”

The banker hesitated a moment.

“Why didn’t you write me about
this?”” he asked.

“Because I wanted to present the
case as strongly as I could. Then
again, because you undoubtédly receive
a bunch of letters every day, asking
for donations, for one cause or an-
other. You must, in your position.
You cannot read them all; you can
only heed a few. You could hardly be
expected to do more.”

“No, my secretary attends to them.
ordinarily. There are, of course, some
things which I handle personally.”

“Just that—and that is why I have
taken this method of enlisting your in-
terest and support. This hospital—
this radio hospital—is wanted right
now. And it will take a year to es-
tablish.” '

“Just a minute.”

Harmstrong sprang up and walked
quickly into another room. Howard
smiled at the doctor, and the visitor
smiled in turn.

“I bet he’s phoning 'em,” the secre-
tary remarked,

In a few moments Harmstrong re-
turned, put his hand on Dr. Russell's
shoulder, and said heartily:

“Russell, I have talked with Gayne
and Dodgworth. and we have come to
an agreement. We will back you, 3314
per cent. each. I have the pleasure and
honor of designating you, on my part
as theirs, director of the Hospital for
Children.

“Go right ahead, doctor. Get your
plans ready. We will put them through.

-And speaking about children, seems to

me I. W. A. ]J. stands for ‘I wish
all joy.””
The happy young physician re-
sponded :
“I hadn’t thought about that, but it’s
just what all this means.” ’
* % *

Two weeks later Dr. Donald Rus-
sell, looking over a heap of letters
which had been addressed to him in
care of WFFA, laughed as he tossed
one of them to his smiling wife.

“This is from Hurleyville, Pa.,” he
said.

She read: “Hope you landed that
job alk right. I had a tough time my-
self. Couldn’t get situated in the city.
tried everything but the radio, but no
use. So I have taken to farming—
and it is all right, with the wireless.
etc. 'T know how you feel. If you got
kids dependent upon you—"
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The Monthly Service Bulletin of the
NATIONAL AMATEUR WIRELESS ASSOCIATION

Founded to promote the best interest of radio communication among wireless amateurs in America

Guglielmo Marconi, President

HEADQUARTERS:
Prof. Alfred N. Goldsmith, College of the City of New York

326 BROADWAY, NEW YORK

H. L. Welker, Secretary

E. E. Bucher, Instructing Engineer

TheTrans-Atlantic Amateur Tests

Repgrted Reception of English, French and Dutch
Stations by American Fans Overwhelm Officials

HE American amateur now burns

the DX oil through the wee hours
listening-in for the distant call letters
of foreign fellow fans equally eager ro
Join in the universal game oi radio,

American amateurs were urged to
listen for signals from amateur sta-
tions in Continental Europe during the
period of December 22. 1923, 10 Janu-
ary 10, 1924. It was the fourth series
of trans-oceanic tests under the aus-
pices of the American Radio Relay
lLeague in an etfort w promote better
amateur  communication  hetween
America and Europe.

To facilitate receiving at this end
the French and British amateurs trans-
mitted on alternate nights, during the
hours from 8:00 . M. to 1:00 A. M,,
Fastern Standard Time. It was pri
marily essential that our fans should
not “break in” during the twenty days
of testing as every support had to be
lent toward the establishment of rwo-
way trans-Atlantic amateur communi
cation.  Since the efficiency of our
amateur transmitters was adequately
proved last winter during the third
series of tests there was little danger
at the outset that there would be any
interference on this side.

But by way of special inducement to
msure “quiet air” during the tests,
$3.500 worth of prizes were offered
for the best reception reports turned
into the American Radio Relay
l.cague’s Headquarters.

And by way of response the Ameri-
can amateurs have literally swamped
Mr. Schnell with their reports.

Between breaths Mr. Schnell gasped,
“I'he tests have snowed me under com-
pletely and | can see no daylight for
several weeks.”

So, nothing for it but to print the
full report of the tests in an early
1ssue.

Somie of the early reports list the
following stations heard by American
wumateurs

British stations heard—2NM, 2FQ,
2KF, 257, 20D, 2KW, 2FN, 2IN,
2SH, 5AT, SI.C, S5PU, 5BV, 5KO,
6NI[, 6XX. 6YA.

I‘rench stations heard—8AB, 8AE,
81E. 8BI°, 8CT, 8LY, 8ARA, 8AZ,
8B\, 8CD. 8CS, 8]1..

Duter stations heard—PA9, PCil,

PA-ODA. PARIS

Mr. Kenneth Decker’s amateur radio station, 2CMK, a 250-watt transmitter, has been heard
in every district of this country as well as Honolulu and Cuba, but he blew out no less than
7 fifty-watt tubes before he had his station working efficiently
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San Diego Radio Club

By Dr. A. E. Banks
6XN, 6ZB

S\:\.\' DIEGO fans on the 2nd of No-

vember 1923, completed the organi-
zation of what promises 10 be an en-
thusiastic, progressive and useful radio
club. The nominal membership ap-
proximates six thousand, and is made
up of all those individuals residing in
the County of San Diego who are
licensed vperators, broadeast listeners,
owners of broadcast stations or any-
one interested directly in radio.

. The San Diego Radio Club has in its
first president, Judge Eugene Daney,
all that could be desired as an executive
head.

The old amateur organization, Sun-
set Radio Club, has joined hands with
the broadcast listeners and others, in
the making of the new club. 1t is the
theory of the San Diego amateur and
broadcast listener that the use of the
ether for any specific purpose must be
a matter which is interesting to all
classes of operators alike. With co-
operative support well devejpped, the
mother organization will take care of
all subdivisions of activity. Aecording
to the plans of President Daney the
business sessions of the club will be
more or less infrequent, perhaps once
a quarter, at which time matters will
be brought up which interest the mem-
bership as a whole. On the other hand
sectional programs are to be arranged
which specifically apply to the various
tvpes of membership. That is to say
the amateur may have his teclmical
meetings, the broadcast listener an-
other type of program, the broadcast
station owners their special sessions.

San Diego, while ideal for almost
everything, has heen one of the worst
places for radio reception. Being a
port city and having powerful Naval
radio stations both arc and spark
located in its midst, continued interfer-
ence {rom improperly installed, poorly
maintained and operated apparatus has
been the rule. Efforts to obtain relief
is where the San Diego Radio Club
will find its mission.

One of Mr. Daney’s first announce-
ments upon assuming the chair was to
the effect that he sincerely hoped that
the club would manage in some way to
rid the ether of useless interference.
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THE
TEST TABLE

A REGULAR MONTHLY
DEPARTMENT OF AUTHORITATIVE
INFORMATION ABOUT RADIO APPARATUS
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THE WIRELESS AGE

COPYRIGHT 1924

BY
R. P. CLARKSON

AUTHOR
RADIO DATA SHEETS
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At the right we have a detector tube circuit.  Its out-
put goes to our phones. The input terminals (grid and
filament) require as great an amplitude of oscillating
voltage variation applied to them as possible so that
the plate current fluctuations which affect our receivers
will he large, especially on weak signals. \We may con-
nect detector input terminals S; and S. direct to the tuner
output terminals A, and A. and rectify the received signal,
but weak signals might be lost by doing
this. Omne alternative is to increase the
signal strength lefore attempting to listen
in. This is the purpose of R.F. amplification.

We may take the test assembly of last
month and to the tube input (always grid
and filament) connect the output terminals
Ar and A: of any forin of tuner. Using a
hard tube the weak signals impressed on its
grid will be amplified, there will be none of the rectifying
losses, and if plate output terminals P, and P: are con-
nected together to complete the circuit, there will be
plate current flow which fluctuates with greater amplitude

s

*

Figure 1-—R.F.
transformer

than the voltage fluctuations at the tuner output
terminals.

Now we have the problemof affecting
the detector with this plate current flow.

We can't just break the circuit at P, and P:

and connect in the de | tector tube. That
would take the pos- R itive poten-
tial off the plate, would inter-
rupt thecurrentflow and shorteir-
cuitthe Bbattery. It would notap-

variations to
The obvious
the two cir-
two coils. If

ply amplified voltage
the detector grid.
thing is to couple

cuits together with Hlizure|iZeeViasinble

coupler

RADIO FREQUENCY

:

AMPLIFIER

223 V.
+B
V.

the coupling is fixed it is the ordinary forn of R.F
transformer. The primary is connected to P, and P: and
the secondary to Si and S.. Because the coils are of fixed
inductance and capacity, some particular wave length
will pass through much more easily than others.

We might use two honeycomb coils in place of the
transformer windings. Varying the coupling between
them would help selectivity, but decreasing the coupling
would decrease the signal
strength.  To tune the circuits
and still pass on all the sig-
nal strength, the natural device
is the same as used in a single
circuit receiver. Put in a vari-
ometer between P, and P: or
some other form of inductance
shunted with a condenser for
tuning, and connect S; to P, Do not connect S, to P
as they are-already connected through the filament hat-
tery. This arrangement is called tuned impedance:

We might substitute a high fixed resistance—about
70,000 ohims—in place of the tuned impedance. What
we want is to have the fluctuating current which
normally passes between P, and P. go through some
opposition—resistance, inductance or capacity or any
combination of them. Then there will be a difference in
voltage between these two points, varying as the plate cur-

Figure 3—Tuned im-
pedance

rent varies. This amplified voltage
we pass on to the detector.
g f 5 e .
We might well combine tuned im-
pedance and resistance coupling by
winding our variometer with resistance
wire.  This will stabilize our circuits.

Figure 4—Resis-
tance coupling
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THE HOME LABORATORY OUTFIT WILL COST ONLY
FROM $20.00 TO $30.00 COMPLETE

MA.\"Y an amateur enthusiast would like to know all
that a radio engineer is supposed to know ; he would
like to he independent of the opinion of “experts”; he
would like to be able to say what is good and what isn't
good in radio design. More—he would like to be able
to design apparatus and complete instruments himself—
without having to guess about a single thing.

But he finds it difficult to learn radio through a study
of text books alone for they are either too elementary
r so full of detail that one must be an engineer to
understand them; equally difficult does he find experi-
mental work, for the power of his observation is limited
by the extent of his knowledge.

In truth, there is only one way to learn radio; and that
is to dig into it in a systematic and wholehearted man-
ner; combining text book reading with actual experi-
mental work. For without one the other is almost
useless while both combined makes the study of *“Radio
Engineering” an easy, enjoyable and often profitable
pastinie.

Such a course is to be given in THE WIRELESS AGE.
Here in this column from month to month we will indi-
cate the line of basic experiments to be followed and
we will suggest to the student what text books are to be
read. The experimental equipment and books will cost
but little; the former can be used in regular receivers
at any time; the latter arc always handy for reference.

The material required for this home-laboratory course
consists of the following:

Two 0005 mfd. (23-plate) variable condensers, en-
closed for table mounting. If any “panel” type are
on hand they may be mounted in neat, shellacked boxes
made from cigar box wood; or they may be mnounted
under the test board with only the knob and two Fahne-

stock terminals on top. Secure a good make of variable
condenser, as they may be used over and over.

Three coils each wound on a thin rubber or shellacked
cardboard form 3 inches diameter and 1 inch long with
50 turns of No. 28 or 30 double cotton covered wire: use
small Fahnestock clips on each form for connections.
Dry the coils in a warm oven and apply a light coat of
collodion (one ounce—at any drug store) to the windings.

One standard tube socket, preferably porcelain; re-
place the four binding posts with large Fahnestock clips.

One table mounting rheostat of 6 or 30 ohms.

One .00025 grid condenser and a grid leak.

Three terminal strips of hard rubber 1 x 6 inches
equipped with double Fahnestock clips as shown.

One sandpapered and shellacked wood base of the size
indicated.

Arrange the apparatus as shown in the sketch, screw-
ing the material to the base with brass wood screws
and wire in exact accordance with the pictorial diagram—
keep the connections close to the base.

Any vacuum tube may be used, but if none is on hand
we suggest the purchase of a UV-199 (C-299) and
adaptor. In this case the filament battery should be of
3] cells instead of one and the rheostat must be of 30
ohms,

No operating instructions or experiments will be given
this month, but the student should become familiar with
the assembly and learn the correct method of tuning
by himself. Next month he may see how his ideas check
up with Radio Engineering.

As for text books—the first to be secured is E. E.
Bucher’s “Wireless Experimenter’s Manual,” which may
he secured from the Wireless Press, Inc.

(To be continued)
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RADIO ENGINEERING

An Experimental Home-Laboratory Course
in Simple and Advanced Radio Design
By John R. Meagher
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INDUSTRIAL INKLINGS

This attractive display of the Crosley
Manufacturing Company and the Pre-
cision Equipment Company, both of
Cincinnaty, O., clearly indicates pro-
gressive merchandising

J L. LEWIS, a New York retailer, held
» a radio show at his store, 132 W. 32nd
Street, which lasted one week in celebration
of the 25th anniversary in business, of which
radio has lately been a large part, and to
emphasize the fact that the firm is going
into wireless stronger than ever. Two win-
dow displays devoted to radio were changed
frequently and radio displays were arranged
in the store by several prominent manu-
facturers.

HARRY C. GAWLER, for the past three
years connected with the sales depart-
ment of the Radio Corporation of America,
is now Sales Promotion Manager of the
General Radio Company, Cambridge, Mass.

THE Multiple Electric Products Company,
Newark, N. J, has prepared an original
display card to set off their Atlas Amplitone
Loud Speaker. The well-known picture of
a beautiful girl singing out of the horn has
been executed on a not too large display
card which dealers may secure upon re-
quest. Another mark of their enterprising
methods is contained in a rather costly book-
let, “Marketing and Distribution of Radio.”

HERMAN ROSE, president of the Sham-
rock Manufacturing Company, enter-
tained one hundred and fifty retailers in the
Newark territory. Mr., Mortimer Salzman
and Mr. Sparer of the Wholesale Radio
Equipment Company of Newark, werc
prominent in aiding Mr. Rose in conducting
the affair. The theater party and banquet
were so successful the guests had to ride
home with the milkmen.

HE United States Post Office has warned
advertisers against the common practice
of omitting their street address in their
advertising. Postal employees cannot mem-

orize all the locations of even the largest
concerns and as a result some 80,000 pieces
of mail are received daily at New York that
must be delayed in its distribution to points
of delivery. Quite often, non-delivery is
the result of street address omission.

HE “RADIO LIMITED,” a cyclonic
trade crusade through the Great \West
—Pacific Coast and return—was under the
personal direction of James F. Kerr, 127 N.
Dearborn Street, Chicago, having been or-
ganized to boost the radio interests through
the Middle West. This train, carrying 125
passengers, left Chicago January 27th, arriv-
ing in Los Aungeles ahead of the opening of
the Biltmore Hotel Radio Show, conducted
by the American Radio Exposition. On the
way out stops were made at Omaha, Den-
ver, Salt Lake and Los Angeles, and on the
return trip, San Francisco, Portland, Seattle,
Spokane, Butte and Minneapolis. Publicity
agents preceded the excursion to round up
the dealers and jobbers, to “place” billing
and advertising and to consummate all ar-
rangements for the reception of “The Radio
Limited.”

HE Diamond State Fibre Company,

Bridgeport, Pa., has prepared a cata-
logue that presents “Condensite Celoron”
products in a thoroughgoing manner. Con-
densite and Celoron are described and the
various uses for the product are discussed at
length, elaborating on the grades and tests.
A commendable fact about the booklet is
that it has been made up in a clear and alto-
gether interesting fashion.

HE Central Radio Laboratories of Mil-

waukee, Wis, have been advised that
their CRL Non-inductive Potentiometers and
CRL Grid Leaks, have been selected and
approved by the engineers of the National
Radio Engineering Company and the re-
port forwarded to the Association of Rail-
way Electrical Engineers.

ENRY L. SEIDMAN, Chairman of the

Radio Trade Association Cost Finding
Committee, has solved one of the “troubles
with the world” in his analysis of the in-
ventory evil. He tells how to keep an auto-
matic inventory by a simple system of
cards. A separate card for each item, ruled
and filled out with data of date purchased,
quantity purchased, from whom purchased,
cost each and the amount all to be totalled
yearly, will enable the dealer to keep per-
petual check on the stock by items and the
individual costs. The system is unique in
its simplicity and ease of keeping up-to-date.

HE name “Mahoganite” is owned exclu-

sively by the American Hard Rubber
Company, and they alone have exclusive
right to its use on materials and parts.
Other manufacturers using the name “Ma-
hoganite” on any of their products are guilty
of infringement.

THE Smith Radio Manufacturing Com-
pany of Washington, D. C., will go into
production of the SMITHTONE Radio Re-
ceiving Sets.

The Smithtone will be produced in five
models with a capacity of fifty sets a day.

Howard Carter who for many years was
associated with the automobile industry
from its pioneering days will be the pro-
duction manager.

Window display at Commonwealth-Edison, Chicago, showing the $6,000 worth of prizes awarded

n

30 were sets.

in the listeners' program vote held by stations WJAZ,
1 id lly, the drawing for t

KYW, and WDAP. Of the 600 articles,
hese prizes was one of the events that

made the Chicago Radio Show ''go over” big
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Bel-Canto Loud Speaker

THE new model of the Bel-Canto Loud

Speaker shows several changes in design.

It is now equipped with a fibre horn and

the base has been re-designed adding mate-
rially to its artractive appearance.

Co-incident with the introduction of the

new model, the Bel-Canto Manufacturing

g 0 s s,

‘BEI-?-"mﬁ]

oatattiaat L}
Bel-Canto Loud Speaker

Company have adopted a new sales policy
and are offering their loud speaker direct
to the user at a material reduction in price

New Pacent Plug

TO the end of meeting the demand for

an inexpensive yet practical plug, the
Pacent Electric Company engineers have
developed the improved “Forty” Universal
Plug, which is shown in the accompanying
illustrations. Here is a plug that is im-
mediately attached to the usual telephone
cord tips in the manner shown, with a per

New Pacent Plug

nament bull-dog grip of entirely new de-
sign. The pushing of the cord tips into
place by the mere assembling of the plug
shell locks the grip of the connection clips,
while taking the shell apart unlocks the grip
and releases the cord tips. The new Pacent
plug is neat, small, and convenient for use
anywhere. The metal parts have a heavy
nickel satin finish. Its conducting parts
insure perfect contact and conduction of
weak radio currents, while its molded insula-
tion insures against the leakage of currents.
No live parts are exposed. The gripping
members have polarity data stamped on

EW APPLIANCES
AND DEVICES

them.  Finally, the ingenious design and
simplified construction, together with a large
output, has served to bring down the cost
of this plug to a modest price which now
makes it feasible to use many plugs for
radio reception and experimentation,

Simplified Grid Control

HE Randel Wireless Co., Newark, N. J,,

has brought out a combination variable
condenser and variable grid leak called “The
Grewol Vari-Grid.” The claim is made
that it entirely displaces all 11 and 23-plate
condensers and the old type grid leaks with
an attractive appearing, all-enclosed, com-
pact instrument that takes up but 134-inch
of space on the panel. The Grewol Vari-

—

GREWOL

vaRi-GRIO

Simplified Grid Control

Grid can be used separately either as a vari-
able condenser or as a variable grid leak.
The makers claim considerable improvement
m distance and clarity by using this instru-
ment, and recommend its use in the aerial
and secondary circuit as well as in the grid
circuit.  Only one hole is required for
mounting.

Freshman Condenser

WITH an evident realization of the im-
portance to clear-toned radio reception,
of affording the best possible soldered con-
nections in fixed condensers, the Chas.
Freshman Co. of New York City, have
made a radical improvement in the design
of all capacities of their tested noiseless
mica condensers, which should prove a boon
to manufacturers and radio enthusiasts who
build and tinker with their own outfits.

A lug of special construction is riveted
by means of an eyelet to each terminal of
the mica condenser. The lug is equipped
with three grooves, permitting the wires to
be laid properly, and held in place while
being soldered.
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Another most important advantage is that
in wiring a set the connection can be made
temporary without soldering. In this way
the circuit can be tested and varied so as

1
JAN
fca
3ER
NCOIne

Freshman Condenser

to. give the most efficient results. When
this is attained the connections are soldered.

New “B” Battery

A NEW type of “B" battery constructed
so that most of its bulk is raised ver-
tically instead of occupying valuable hori-
zontal space, is now available to radio fans
whose table area is limited. The new bat-
tery is No. 764 of the National Carbon
Company. It gives 22Yv; volts, and is only

314 inches wide. Its height is 554 inches,
The new battery has twice the life of the
small portable “B" battery, while standing
on practically the same size base, and the
cost is only about one-fourth more than the
cost of the small one. It was developed
after months of experimentation by engi-

New Eveready “B” Battery

neers of the National Carhon Company, who
knew that many radio users were increasing
their battery operating cost in order to
economize on space or to save in first cost.
The new battery gives much lower operating
cost without appreciable sacrifice in table
space, )

The Crosley XL Receiver

THE growing popularity of the furniture
idea is upon us, and to meet this grow-
ing demand comes the Crosley Model XL, a
beautiful piece of furniture iycorporating
the radio panel behind the left hand door,
and the loud speaker and amplifying sound
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chamber behind the right hand door. In
the rear of the cabinet, easily accessible by
raising the hinged lid, is ample room for
six or eight dry cells to supply the filament
current, and a shelf for the necessary “B”
batteries.

One stage of tuned impedance-coupled
radio frequency amplification. a vacuum tube
detector and two stages of audio frequency

Crosley XL Receiver

amplification are used to provide long dis-
tance, loud speaker reception. The induc-
tances are in the form of a staggered spider
web; condensers are of the “hook” type.
Only two tuning controls are employed.

The *“Aristocrat” Radio
Headset
HE “Aristocrat” Model Radio Headset
has just been placed on the market by
the Dictograph Products Corporation, New
York.

This headset is a decided improvement
over the previous designs. The ear caps
are of hard rubber finished in black streaked
with orange. They are made extra large
to insure comfort while wearing. The head
band and cords are finished to match the
caps. The phones are exceedingly light in
weight, and can be worn for hours without
fatigue. In both distance work and volume
this headset excels. Like a watch, it is a
sensitive, finely constructed precision in-
strument, made to give service for years.

Dictograph radio headset magnets are
made of the two pole, or bipolar type, each
pole being wound with 4,500 turns of No.
44 B. & S. gauge enameled copper wire,
having a resistance of 750 ohms ecach, all
being connected in series, giving a total re-
sistance of 3,000 ohms per headset. The
minuteness of this wire can De realized from
the fact that 500 of these could be laid side
by side within the space of an inch.

New Eisemann Adapter

HE Eisemann Resistance Adapter has
been developed to provide a method for
utilizing either UV-199 or C-299 Radiotrons

New Eisemann Adapter

in a radjo receiving set equipped with stand-
ard base sockets and low resistance rheo-
stats.

If the rheostats in the receiver are of low
resistance the. A battery should have a value
of 4.5 volts.

The change may be made by connecting
to a filament battery of proper voltage and
inserting the: resistance adapter.

Jefferson R. F. Transformer

EFFERSON Radio Frequency Trans-

formers will function with equally effi-
cient amplification over the entire new wave-
length band (200 to 650 meters) in standard
radio frequency, reflex, inverse. duplex or
neutrodyne circuits.

Jefferson R. F. Transformer

It is necessary in any radio frequency
amplifer 10 keep the capacity coupling be-
tween coils as low as possible and yet main-
tain good inductive coupling. This has been
done with the Jefferson transiormer by
making the primary and secondary coils in
the form of distributed windings. . The sili-
con laminations take care of the required
inductive coupling; at the same time shield-
ing the winding from any external capacity
that might be detrimental to tuning.

The transformers are assembled in hand-
some black enameled steel cases. The nickel-
plated binding post derminals are set in
bakelite bushings and are brought out at
a convenient angle near the top of the case.

Accuratune Phonograph Unit

HIS is a new item in the line of the
Mydar Radio Company.

Designed to harmonize with the instru-
ments with which it will be used, its rugged
construction and adjustable air gap insures
the satisfaction given by other Mydar
products.

Mydar Phonograph Unit

The unit is equipped with flexible cord
with terminals marked to indicate polarity.

The heavy shell and cork inserts prevent
chattering and vibration. No extra battery
required for operation. Finish—black with
lacquered brass trimmings.
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in the British
Isles

(Continwed from page 41)

Broadcasting

\We were also faced at one time with
threats from the concert organizers
which looked like making things very
difficult for us. There are certain con-
cert platforms in LLondon which are a
sort of Mecca for young artists, and
artists look forward to appearances
on these platforms as essential step-
ping stones in their careers. The direc-
tor of the principal series of concerts
issied a letter pointing out that artists
inging at our stations would not be
allowed to sing in his programs, and
this line of action was also taken by
another group responsible especially
for Sunday evening concerts, of which
there are a great number. Iortunately
the British spirit of freedom again
asserted itself and a group of leading
British artists refused to be intrigued.
These have been given useful contracts
and are touring all stations providing
the high-water mark of musical per-
formance. Their action has had a
steadying effect amongst younger art-
ists and we are confident that our ob-
structionists will learn ere long how
unwisely they have acted.

Our relations with the several gramo-
phone companies are cordial and our
correspotidence from listeners indicates
unmistakably that broadcasting is giv-
ing material assistance to the publish-
ers and retailers of music and records.

Personally I believe that broadcast-
ing can strengthen old and create new
tastes and that the organizations now
endeavoring to hinder broadcasting
are wasting in a futile manner energy
which if applied to co-operation with
the broadcaster might considerably
assist them in the difficult times. [f
we, by sheer necessity, are forced to
produce our own plays, then there is
just the risk that listeners will stay
at home who otherwise would have
visited the theaters. 'In this case the
hoveott more than defeats its own ob-
ject.

We, who are responsible for the de-
velopment of broadcasting in England,
are alive to the fact that we are work-
ing with a medium having positively
astounding possibilities. We realize
our responsibilities and would wel-
come a regular exchange of views with
those engaged in an even more exten-
sive manner with the same develop-
ments in other countries, particularly
in the mother country of the move-
ment—the United States of America.
Our only regret is that owing to time
differences which cause practically all
British transmissions to take place in
your hours of daylight, it is not possi-
ble to listen to our performances and
form first-hand judgment on our ac-
tivities.
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CONDUCTED BY JOHN R. MEAGHER
A self-addressed stamped envelope will insure a prompt reply to any queries on radio

More About the Uni-Control Receiver

OF all the inquiries about the uni-control

described in Tue \WikreLEss AGe of De-
cember, 1923, most have been concerned with
the probable cost; where the parts may be
purchased and what disadvantages are to be
expected.

Starting with the last mentioned subject it
might be of interest to know that the other
evening we had the uni-control at home (in
New York) for the purpose of hearing
Major Howe, the cditor, spcak from WJY.
A loop was not available so we used a single
No. 18 wire about 80 feet in total length
erected only a few feet above the roof. A
small fixed coupler, similar to that shown in
the sketch, was used with this improvised
antenna. The receiver worked very well and
after  enjoying Major Howe's talk we
“fished” around for “DX” staiions, the best
of which was \WDAP, Chicago, Ill.. received
with such volume that actually it was neces

Aeria Ground
| I srewocc

brid Filement

sary to shout to make oneself heard in the
room! And as for distance, KFKX, Hast-
ings, Neb., rolled in with a comfortable in-
tensity : and when le signed off, KOP, the
excellent and albeit appropriately called
police station in Detroit came in.

The only evident disadvantage was distor-
tion on the third stage. However, this was
considerably reduced by connecting a vari-
able resistance across the secondary of the
third audio frequency amplifying trans-
former or by connecting it between the grids
of the second and third audio frequency am-
plifying tubes. The resistance should have
a minimum value of 50,000 chms and a maxi-
mum of a half megohm (500,000 ohms) or
more. | believe there are some variable
“grid leaks” that have a minimum value
between 50 and 100,000 ohms; they will be
satistactory.

It was found advisable to ground the fila-
ment (either terminal) and to change the
tubes around for lLest results. A very good
tube in the last socket will make all the dif-
ference in the world.

Neither more nor much less “B” battery
voltage should e used as the operating point
of the audio frequency amplifying tube grid

will in either case be driven to an unfavor-
able point on the grid-plate characteristic
curve. If difficulty is experienced in mak-
ing the uni-control oscillate, a small .00025
mid. fixed condenser should be shunted
across the primary of the first audio fre-
quency amplifying transformer.

The last stage may be cut out by connect-
ing the output (loud speaker) between the
positive “B” battery terminal and the plate
connection of the second audio frequency
amplifying tube—thus placing the output in
shunt to the primary of the second audio
frequency amplifying transformer. Indeced
a small binding post may well be soldered
to this point in order to facilitate such a
change. The last tube mwst be left in its
socket however, or otherwise the first radio
frequency ampliiying tube filament circuit
will be open. Of course, the base of a
broken UV-199 tube may be fitted with a
50-ohm resistance hetween the filament studs
and used instead.

\We were really surprised at the lack of
‘ringing” noise from the tubes—indeed it is
not noticeable when a loud speaker is used.
But a point which should not be overlooked
is the reaction of the sound waves from the
horn upon the tube; this reaction causes an
audio frequency “howl!” which, while it may
he considered as musical, is ear piercing and
decidedly annoying.

To avoid this keep the “speaker” isolated
from the set and if possible use a closed up
cabinet with rubber feet.

Dry cells may be used for filament supply
and four of them should be connected in
series. Standard cells will last from 100 to
150 hours or about five wecks to two months
at a rate of 20 hours a week.

Now about the parts: The radio frequency
transformers cost approximately $6.00 each;
the audio frequency transformers $3.00 each;
the completely drilled subpanel with “spun-
in” sockets about $8.00, aiid the condensers,
potentiometer switch, and extras about
$10.00. Thus the cost will be close to $40.00.
(Incidentally the Kardon Products Company
is located at 101 Varick Street, New York
City.)

For the extras, 6 UV-199 or C-299 tubes
list at $39.00, though a discount may possi-
bly be secured on this quantity.

It the factor of low filament current con-
sumption is not of major importance we
would earnestly urge the use of two UV-
201-\ tubes in the second and third audio
frequency amplifying stages; they will prove
much superior to the UV-199. The only
trouble will be to find a loud speaker that
will stand the “gaff”! e personally have
a Uni-Coutrol at home for regular use
with UV-201-A’s as detector and audio fre-
quency amplifiers and UV-199's as radio fre-
quency amplifiers. The UV-199 tubes work
excellently in conjunction with DX-Virbren
radio frequency transformers and we can
wish for no better receiver.
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And More About the Push Button
Receiver

Mr. Lee Galvin's “Push Button” set de-
scribed in the January, 1924, WireLess Ace
has alrcady excited considerable comment
not from “DX” amateurs, but from pecople
who are dnterested in the advancement and
simplification of radio.

As noted, the description was of only a
single adaptation of his system, and the
slider method of tuning was selected merely
because of its simplicity and low cost. Very
good results have been secured with the orig-
inal push button set, but it is quite necessary
that the sliders be arranged to touch but
one turn of the tuning coil at a time. This
can readily be done by using a spacing cord
of greater diameter than the wire. If the
secondary coupling coil is not coated with
some form of insulating fAuid and if the
secondary leads are very short, so that there
is very little distributed capacity across the
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secondary, it becomes necessary to shunt a
small fixed condenser from the grid con-
denser (terminal away from the grid) to the
filament. This condenser should have a
value of about .0001 mfd. and may be made
by placing two .00025 mfd. fixed condensers
in series,

A better arrangement for tuning is sug-
gested in the sketch, which represents three
variometers in a branched circuit; using
Cutler-Hammer switches for selecting the
desired branch. Potentiometers of 200 (or
even lower resistance if they can be se-
cured) may be usad.

A. C. Filament Supply
Mr. Herbert Cosgrove of Troy, New
York, writes: “I have noticed an advertise-
ment of a device with which it is claimed
alternating house current may be used for
filament supply of a receiving set in place
of the usual ‘A’ battery; what is this de-
vice composed of—is it practicable?”’
Usually the devices you mention are made
up of a step-down transformer to reduce
the 110-volt house supply to 6 volts; a po-
tentiometer of any resistance value con-
nected across the six-volt supply; and three
(Continued on page 80)
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“THE AIR IS FULL OF

Eveready ‘*Three”

4% volts, three distinct uses.
Length, 4 in.; width, 1% in.;
height, 3 0.7 weight. 1

At all relisble radio dealers.

This “C” Battery is

OU can make the loud speaker respond

with a new fullness and naturalness of
tone. You can save money by adding months
to the life of your “B" Batteries. These
things you can do by using the new Eveready
“Three” asa “"C" Battery.

You already have an “A” Battery for the
filament and a “B” Battery for the plate. A
“C" Battery is connected to the third element
of your vacuum tube, the grid, affording a
control that is marvelous in action on audio
frequency amplifiers.

As a “C" Battery the Eveready **Three”
prevents distortion and excessive flow of
current from the “B” Battery, lengthening its
life. It is a wonder worker that saves its
small cost many times over. Connect it in
your audio frequency amplifier and note the

THINGS

difference.

Full directions on the label and

YOU

SHOULDN"'T

MI1IS§S§S"™

a Wonder Worker

in “How to Get the Most Out of Your ‘B’
Battery,” a booklet on "B and “C"" Batteries,
sent free on request.

This triple-use battery can also be used as
an “A" Battery in portable sets. Light and
full of pep. Its third use is as a “B™ Battery
booster.

Use the Eveready ‘“Three™—a tested prod-
uct of the world's leading electro-chemical
-battery laboratory. It serves more radio uses
and effects more economies than any radio
battery heretofore developed.

If you have any battery problem, Radio
Battery Information Headquarters will solve
it for you. Write G. C. Furness, Manager,
Radio Division, National Carbon Company,
Inc., 198 Orton Street, Long Island City,
New York.

NATIONAL CARBON COMPANY, Inc., New York—San Francisco
Headquarters for Radio Battery Information

CANADIAN NATIONAL CARBON CO., Limited Factory and Offices: Toronto, Ontasio

eVEREADY
Radio Batteries
~they last longer
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What’s Inside

The most important thing to know
abol'x_l an amplifier is “What's |p.
side. Outwardly there is little vital
Inwardly there's all the
the world—the differ-
ence between clear, mellow recep-
tion and poor reception full of
squeaks and squawkas,
Many" radioists unconsciously put
lhc. squeaks and squawks" into

their set through the yse of im-
Proper transformers, They have yet
to learn that "RATIO" means abso-
utely nothing—that 10 to 1: 9 (o

I; etc., do not spell maximum ampli-
fcation,

% ,

The very next time you buy an ampli-
fier insist on a Genuine JEFFERSON

for these reasons:

1st— A JEFFERSON is scientifically designed.

2nd—The windings are carefully calculated to produce 100% amplifica-
tion—they are not built up to a ratio.

3rd—The JEFFERSON line embraces a variety of amplifiers to meet every
demand—six Audio and two Radio Frequency types.

4th—As pioneer transformer manufacturers JEFFERSON Engineers de-
signed audio amplifiers long before Radio reached its present popu.
larity, You will appreciate JEFFERSON'S extra years of experience.

And remember this—the first cost of an amplifier is unimportant. Results count—
buy an amplifier for what it will do—the service it will render—the tone and volu.me
it will produce. Rectiving is fun when one doesn’t have a lot of pesky distortion
to struggle with. You eliminate distortion when you use JEFFERSONS. Your set
operates more quietly and clearly—the volume is greatly increased—distant stations
are easily tuned in.

You are invited to write our Radio Enginecering Department
for amplification data. Attractive descriptive literature is also
available. This service is gratis.

JEFFERSON ELECTRIC MFG. CO.
431 S. Green St. Chicago, Il

-
3

g@;g . JefFferson

Super~sensitive ¥
Amplifying Transformers
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Aladdin’s Magic Lamp
(Continued from page 39

voltages of either of these tubes; it is
necessary merely to keep the filament
current at or slightly below the normal
value and to restrict the plate voltage
to the limit indicated on the instruction
sheet enclosed with each tube.

Oun the whole, better results for
radio frequency amplification may be
expected with storage battery tubes,
i. e, those having a comparatively
heavy filament current. And, of all
the receiving tubes on the amateur
market, the UV-201-A (C-301-A) is
doubtless best for this purpose. The
filament of this tube consumes but one-
quarter of an ampere; the tube is an
excellent amplifter, and it is remark-
ably quiet in operation,

As a detector, the UV-200 (C-300)
is generally agreed superior to other
tubes; especially 1f provision is made
for smooth regnlation of the filament
current through nse of vernier or car-
bon pressure rheostats. With this
tube a tapped “B" hattery of 15 to 2214
volts will prove of much benefit. Re-
member if the negative terminal of the
“B” battery is connected to the posi-
tive terminal of the filament battery
that the voltage of the latter (filament
battery) must be added to the voltage
of the “B” battery. In other words,
if the plate battery voltage is 2214 and
the negative “B” is joined to the posi-
tive side of a 6-volt filament battery,
then the effective voltage on the plate
(neglecting the external plate circuit
resistance) will be 2814 volts with re-
spect to the negative terminal of the
filament,

There are two ways of obtaining
the negative grid voltage ; one method
is to place the filament rheostat in the
negative battery lead and connect the
return lead from the grid to the nega-
tive side of the battery. (See the
amplifier circuit with the chart.) In
this way there is a difference of volt-
age between the negative “A” battery,
to which the grid is connected, and the
negative terminal of the filament. The
value of this negative voltage depends
upon the resistance of the rheostat and
the resistance of the tube filament and
the voltage of the filament battery. If
the tube is a UV-199, the filament re-
sistance of which is 50 ohms, with a
25-ohm rheostat and a 414-volt battery,
the voltage difference’ between the
negative filament and the grid will be
115 volts, which is the value of the
voltage drop across the rheostat. The
other method is to provide a special
“C” Dattery in the grid return lead.
The negative terminal should be con-
nected to the grid, and the positive
terminal of the “C” battery should be
connected to the negative side of the
| filament.
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The Dubilier Duratran
Amplification on all wave lengths

HE Dubilier Duratran is the

supreme radio-frequency trans-
former. It amplifies powerfully
and uniformly over all the wave-
lengths now used by broadcasting
stations.

Price $5.00

At all good dealers

DUBILIER CONDENSER & RADIO CORPORATION
48-50 WEST FOURTH STREET
NEW YORK

DUBILIER DEVICES

When writing to advertisers please mention THE WIRELESS AGE
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PARAGON

Reg. U. S. Pat. OfL,

RADIO PRODUCTS

Keep Abreast of the Times

Use a Paragon Variometer
in Your Receiving Set

Every man who owns a Radio Receiving Set natu-
rally wants to get the best possible results that can
be obtained with it. To do so he must keep abreast
of the times and add parts where they willimproveit.

Wavelength bands now in force
involve radio currents of extreme-
ly high frequency. An inductance
unit of exceptional electrical and
mechanical excellence is needed to
i obtain the best results on these
frawaes Anmelifr wavelengths. The PARAGON
roion 3500, ©*" No. 60 Variometer, ribbed design,
assures the greatest possible effi-
ciency at high frequencies and
makes it far easier to secure de-
sired results on wavelengths of

150 to 200 meters.

AII‘I",I!R/I’?'ON Parrsyn;:

pack istinctive g . . .
Tow and Purple Packazes. The reduction of material in
They cannot be confused .

withany otherpactazeson  the support forms permits us to

your dealer’s shelves, Ne

sure you get the genuine. offer this essential radio part at

an extremely popular price.

Add a PARAGON Variometer to your set. It
will make it a better set and will increase your
pleasure in listening in with it.

Illustrated Bulletins on Paragon Radio Products
are yours for the asking

ADAMS-MORGAN CO., 8 Alvin Avenue, UpperMontclair,N.].
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The Wireless Age Reflex
(Continued from page 59)

One panel mounting socket. That shown,
a “Bell,” is entirely satisfactory, but there
are any number of equally good ones on the
market. For use with a UV-199, the Frost
rubber cushioned type is suggested. For
those who want the highest efficiency a
porcelain socket is preferred.

One rheostat (Cutler-Hammer) of 30
ohms so a UV-199 tube may be used with
a 4.5-volt filament battery. And as this
rheostat will pass !4 ampere safely it may
be used with a UV-201-A; though the re-
sistance with that tube and a six-volt battery
need be no more than 4 ohms.

One crystal detector stand—see text for
suggested type.

One {ront panel, standard size 7 x 12 x
3/16 inches. (Radion.)

One terminal strip 12 x 2 x 3/16 inches.
(Radion.)

Two Quinby aluminum frames for 7-inch
panel.

SmaLL Parts

Two small binding posts for connecting
the crystal “detector.”

Six large binding posts for terminal strip.
(Eby.)

Six flat head 6/32, $§-inch brass machine
screws.

Mounting screws for the variometers and
the rheostat.

One-eighth pound of No. 30 double cotton
covered wire.

Three strips of thin cambric tubing.

Ten feet of No. 18 soft drawn bare cop-
per wire.

ACCESSORIES

One vacuum tube, UV-201-A, or else a
UV-199—although any tube can be used.

One “A"” battery of proper voltage for
the tube to be used.

One “B” battery consisting of three blocks
of dry cells giving 22.5 volts each or 67.5
volts total.

One antenna 60 to 200 feet in length, sin-
gle or double No. 14 wire; porcelain in-
sulated.

One ground, water pipe or buried wire.

One 2,000 or 3,000-ohm headset or a
“speaker.” ———————-———

Junk This Radio Jargon

(Continued from page 54)
ly operative—and difficult! This num-
ber of circuits ought to supply that
portion of the radio press that is will-
ing to deceive the public for some
weeks. One of these circuits ought to
be called, in all due deference, the
Pickard circuit!

Then when it comes to schematic
diagrams, everyone seems to consider
that unless a schematic diagram con-
tains a horde of jacks and double-pole
double-throw switches it is not worth
printing. There is quite an art in
schematic diagram work, the underly-
ing idea being to show the actual feat-
ures of the circuit in as simple a way
as possible. This is apparently un-
known to much of the modern radio
press.

The real facts of the case are that
much of the radio press of today is
proceeding on the incorrect principle
of government by a minority. A

When writing to advertisers please mention THE WIRELESS AGE

www americanradiohistorv. com



www.americanradiohistory.com

Fubruary, 1924 THE WIRELESS AGE 73

\\\““IL’:'!'I/////////
7/
®\§,\0 50 4p /:////////

(]

sarcy peuo™

L
A \ c‘\-‘“
*)

N

i

0

— bk
e s
=

=\

Mr. Taylor says:
“No trouble tuning distant stations”

E is pleased not only in this capacity, but he adds that he

Universal micrometer ac- has no trouble tuning CLEARLY.

oo e It is no little stunt to bring in a distant station, with all local
features of the Pz il and other disturbances in the air. But with an Accuratune fine
Control. The larger knob adjustments are easy, and the slightest turn of the micrometer
is used for coarse adjust- knob will throw interferences out of the way, and bring in the
:‘e;t:;u'hih:mﬁliz:o::;t station you want CLEARLY. The Accuratune is not a mere
e B dial, but an actual Micrometer Control ten times more efficient
will swing the dial through than any tuning device.
'Y‘::- tl‘;.l-llerain?l .ﬂegl"";‘; For such satisfactory reception the Accuratune was created,
b Mt PR A and though the price be slightly higher than ordinary dials, it
for )Lour present set,hor if will prove its worth the first time you use it.

o new X
e Saacbnied with ‘Aceum- MYDAR RADIO COMPANY
tunssy 9-A Campbell Street, Newark, N. J.

Manufacturers of Popular
Sets. Equip your spparatus
e

with Accuralune products.
Increased efficiency and beau-

I vonee o e, MICROMETER CONTROLS

EVERY ACCURATUNE PRODUCT 1S A GOOD PRODUCT

When writing to advertisers please mention THE WIRELESS AGE
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BAKELITE

Condensite
RepmanoL

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

BAKELITE
CORPORATION

ya

THE WIRELESS AGE

Gilfillan and Bakelite

All the molded insulation of these Gilfillan
radio parts is 100%, Bakelite.

In the words of the manufacturer, BAKE-
LITE “insures positive insulation and absolute
permanency.” And that’s the story in a nut-
shell.

Nothing else equals Bakelite in the combina-
tion of all its desirable properties such as insu-
lation resistance, mechanical strength, perman-
ence of color and indifference to all weather
conditions.

The outstanding merit of Bakelite is its dura-
bility——its freedom from deterioration.

Every day, radio men are finding new applica-
tions for this **Material of a Thousand Uses,”
for parts made of molded or laminated Bake-
lite possess properties that successfully meet
the most exacting demands of radio work.
Write for a copy of our Radio Booklet A.

Send for our Radio Map

Enclose 10 cents to cover mailing cost and we will
send you a large Radio Map which lists the call let-
ters, wave length, and location of every broadcasting
station in the world.

BAKELITE CORPORATION

247 Park Avenue, ‘New York, N. Y.
Chicago Office: 636 West 22d Street

v

THE MATERIAL OF A THOUSAND USES

LearntheCodeatHomewiththe Omnigraph

“Just Listen—The Ommigraph will do the teaching’” THE OMNIGRAPH Automatic Transmitter will

If you own & Radio Phone set and don’t know the Code—you are missing moat of the fun

teach you both the Wireless and Morse Codes—
right In your own home—qulckly, easily and {n-
vxpensively, Connected with Buzzer, Buzzer and
Phone or Sounder, it will send you unlimited mes-
sages, 8l any speed. (rom 5 to 50 words & minute.
THE OMNIGRAPH [s not an experimemt. For
more than 15 Years it has been sold all over the
world with 8 money back guarantee. THE OMNI-
GRAPH Is used by several Dopts. of the U. 8.
Govt.—In fact, the Dept. of Commerce uses THE
OMNIGRAPH to test all avplicants applsing for
2 Radlo license. THE ‘OMNIGRAPH has been
successfully adopted by the leading Universitles,
Colleges and Radio 8chools.

Send for FREE Cataton deseribing three models.

$i4 to $30. DO IT TODAY.

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

FEBRUARY, 1924

couple of years ago, the amateur was
in the saddle, and to the amateur com-
plexity is indeed dear. Today, the
ranks of the amateur are about as unity
compared with ten for the radio lis-
tener, and the latter is gaining day by
day at a far more rapid rate than the
former. The amateur, I hope, we will
have with us alwavs. He forms the
nucleus from which we professional
Armstrongs and Godleys graduate.
But some one must recognize that for
the newcomer, who does not even speak
the technical jargon, the present com-
plication in the press merely confuses
while it does not enthuse. I‘or him
there must be a Moses, leading him
out of the wilderness with real facts,
simply stated, with the fundamentals
of this wonderful new art stated in
terms of his understanding. Then, and
then only, we will have common sense
in radio.

How to Be a Radio Salesman
(Continued from page 33)

book very quickly showed that they did,
for the salesmen were given a commis-
sion in addition to their salaries. What
was more important, however, they
showed that he was not merely a ma-
chine connecting the shelves with the
counter.

You have had the experience prob-
ably, of buying a collar in an emer-
gency, when you needed only one be-
cause you had plenty at home. Yet the
clerk tried to sell vou hali a dozen or
at least two. Failing that he rattled
oft a list of shirts, socks, neckties and
handkerchiefs. But not Charlie. He
managed something like this:

A man dropped in for a socket to put
in a new set. \Vithout openly delaying
about producing the type of socket
asked for he rook out of the case one
of a more expensive make, ‘“There’s
one with better contacts and better in-
sulation on the base.” Then without
stopping he went after the kind the
man specified. Seeing the good one
first the other suffered by comparison.
If the customer said he liked it, but it
wouldn’t fit there was no argument.
The next shot:

“Have you got an amplifier for your
set?’ If not-—*“Here’s a new issue of
the ‘Radio Wave’ with some good dope
on a two-step. You'll find there all
the construction dope and a complete
list of parts and prices. Better take
this along so you’ll have the article
when vou’re ready to put on an ampli-
fier.

“When you're ready to build it I can
give you all the parts and help you out
if there’s anything that puzzles you.
By the way if you haven’t decided ex-
actly on the details of your set look
over that set of blue prints on the wall.

When writing to advertisers please mention THE WIRELESS AGE
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Build Your Own
Radio Set!

—It’s Easy—with

DO

RADIO UNITS

There isn’t any guess work in
making receivers if you use Kar-
don radio units, because Kardon
units come to you all assembled,
wired up and TESTED ready to.
operate.

You can use Kardon units with
any circuit and with any tuning
devices.

Your just add the tuner you
want.

And you are assured of 100%
satisfaction with ‘any Kardon
products.  They are absolutely
guaranteed.

Kardon detector and two stage audio

frequency amplifying unit. Mounted
on sub-panel, sturdy spun-in sockets;
smootly running rheostats and special
circuit jacks. This can be used in
any circuit and it is easy to mount in
your set.

Recommended by experts.

Mail the Coupon Now!

KARDON PRODUCTS CO.
101 Varick Street, N. Y. C.

Without obligations please send me
the new Kardon Radio Unit catalogue.

———

THE WIRELESS AGE
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Stock Sizes
Radion

Panels
6x 0% 6x14 6x2i
7x9 7x10 7x 12
7x 14 7x18 7x20
7x24 7x26 7x48
x4 10xM2 12x 14
12x25 14x18 20x 24

Mahoganite has the

| Beauty of Polished

Mahogany

Mahoganite Radion Panels
have a satin-like finish compar-
able to that which age and a
skilled cabinet maker give to
mahogany. Radion Dials and
Knobs are also made in Ma-
hoganite to match.

At all good dealers or write to
AMERICAN HARD RUBBER COMPANY, 11 Mercer St. N.Y.

"RADIO

Clhe Supreme Insulation

PANELS

NELS
SEANEE

pat.OfF

AN HAROAUBBERCD.RY:

r0a0€

RADIO ON

Anmch

- Ve AR

P e pere—
Look for this stamp
on] every genuine
Radion Panel. Be-
ware of substitution
and imitation.

When writing to. advettisers please mention THE WIRELESS AGE
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not wear out.

2)
3)
out any dielectric.
4)
5)

500 W. HURON STREET

Entirely New
Principle

Premier

MICROSTAT

Trade Mark

Super-Vernier Rheostat

$3 00 Twoe windings in parallel—one 6
o ohms-—other 40 ohms. Absolutely
and worth It noiseless. Infinlte control. Han-
dies any tube. Cap. 3 amp. Bakellte molded.
Sliver etched dlal. Fully guaranteed. Ask
sour dealer. Get our Free Bulletin No. 92.

Prrmirr Elrrtrir Lompany

3809 Ravenswood Ave., Chicago

DOUBLE CONE BEARING

IN THE

THorDARSON
VARIABLE CONDENSER

13 Plate .00025 mfd.......... $3.50
23 Plate .0005 mfd..........
43 Plate .001

13 Plate

The new double cone bearing of the Thordarson con-
denser combines smooth operation with rigidity. '
of side play is entirely eliminated. This is a metal bearing and will

OTHER FEATURES

1) Completely shielded against body capacity and dust.
All plates accurately spaced by machine.
Single metal bearing secured to shielding plate with-

Hard rubber insulation is used throughout.
Lowest possible zero capacity and dielectric loss.
Drilling template furnished with every condenser.

HORDARSON

ELECTRIC MFG. 0.

THE WIRELESS AGE

VERNIER PRICES

mfd..........

PLAIN PRICES

The possibility

CHICAGO, ILL.

E18-100
PAGES
FREE

CATALOG

Latest Reflex and Neutro Dyne Circuits |
EVERYTHING IN RADIO

One of the largest complete stocks in the
world. 40 diagrams of latest Hookups.

DEALERS ALL OVER THE U.S.

Makin® big profits handling our supphles. 24-hour
8 shipped same day order received.

service.

WHOLESALE RADIO DISTRIBUTORS
Dept. U 6 West 14th St. Kansas City, Mo.

FEBrUARY, 1924

| They are for building the set you see
at the end of the counter.” If the cus-
tomer went to look at the prints Charlie
made a quick decision. If the man was
going to buy the prints, and some more
parts, he stayed with him, but if he
expected the customer to glance over
them, return, and say, “No, I guess
that’s all,” he started with the next cus-
tomer. However, he did not try to
wait on two customers at a time letting
first one stand around and then the
other. Instead, with a second customer
waiting for him, he had the regular
“Good morning sir,” and “if you can
wait two or three minutes I’ll be with
you.”

Think of your own feelings when
you go in a store to buy. With all the
| afternoon ahead of you you become

impatient if the clerk pays no attention
to you, but if you are asked politely to
stand by to be attended next though
you may think the other man is slow
in making up his mind you don’t blame
the clerk for keeping you.

Charlie’s salesmanship succeeded be-
cause he never forgot that his salary
came from the money he took in; that
the goods were not in the store for ex-
hibition or to be played with; and be-
cause he sold others as he liked to have
others sell him. He soon had friends
among the experimenters, but he seem-
ed to discipline them in a way that
made them respect him. Many people
canie to him for advice and suggestions.
He told them what they wanted to
know and usually sold a book which
covered the points in question. He was
friendly without being sociable. While
watching everything loose on the
counter he never appeared suspicious.

But unfortunately for us he soon
outgrew his job behind the counter.
Within a year he was back in Fort
Worth, operating a store of his own.
At least it is a store within a store. If
you ask for the radio department at
Stripling’s you will find Charlie Farris
on the job, the old smile and the bright
“Good morning,” still making friends,
while parked behind the building is a
snappy-looking Buick sedan waiting to
take him home to lunch; for Charlie
was one of those boys who in order to
make a success of radio selling put in
| the work which success requires.

Little Journeys Into Radio
Computations.
(Continued from page 37)

in the same units of meters, microhen-
ries, and micro-microfarads. Now, if
the inductance varies as the square of
the number of turns, and the wave-
length varies as the square root of the
inductance, as shown by (7) and (8),
then it follows that the wavelength
varies directly as the number of turns.

This affords a very useful short-cut in

When writing to adverlisers please mention THE WIRELESS AGE
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10 South LaSalle St., Chicago, Ill.

WHOLESALE DISTRIBUTORS

Radiolas an:oi{adiotrons

Radio Corporation of America
Sales Dept., Suite 2066: 233 Broadway, New York

District Sales Offices:

433 California St., San Francisco, Cal.

@

ILLINOIS

NEW JERSEY

NEW YORK

Complete Radio Supplies
LYON%HEAI.Y

Visit Our Model Store
245 So. Wabash Ave. Chicago

NATIONAL LIGHT AND
ELECTRIC COMPANY
Co-operative Merchandisers

289-291 MARKET STREET
NEWARK, N. J.

LANDAY BROS.

A Compleie Stock of R. C. A. Merchan-
dise Always on Hand

311 Sixth Avenue, New York
Retailed at the 7 Landay Stores

NORTH CAROLINA

TUSCOLA RADIO SUPPLY
STATION

Dependable Radio Apparatus
TUSCOLA ILLINOIS

MAINE

RADIO DISTRIBUTING
COMPANY
Guaranteed Radio for Every Purpose

8 WEST PARK STREET
NEWARK, NEW JERSEY

SOUTHERN RADIO CORP'N
The South’s Largest Exclusive
Radio Company
Located in
“The Radio Center of the South’
CHARLOTTE, N. C.

OHIO

ATLANTIC RADIO CO,, Inc.

TRLI-CITY ELECTRIC CO.

THE MILNOR ELECTRIC
COMPANY

JOS. M. ZAMOISKI CO.

AND ELECTRIC CORP'N
New York's Leading Radio House

Complete Service 52-56 Lafayette Street Large Stocks—Quick Service
VERNMENT SQUARE
NEWARK, N. J. 119 GO
21 TEMPLE ST., PORTLAND, ME. CINCINNATI, OHIO
ALARELARD NEW YORK PENNSYLVANIA
CONTINENTAL RADIO General Radio pecial Service to

Dealers on RadioCor-
poration of America
Products, in Pennsyl-

Corporation

19 NORTH LIBERTY STREET nothar_\d Cherry Sts. vDaenia. New Jel‘:—‘é.
BALTIMORE, MARYLAND 15 WARREN STREET Philadelpiis 0" Sl
' NEW YORK 806 Penn Ave. Virginia and West

Pitesburgh Virginia

MASSACHUSETTS

ATLANTIC RADIO CO., Inc.

TIMES APPLIANCE CO., Inc.
Approved Radio Merchandise

WDWIG HOMMEL&ED

MINNEAPOLIS, MINN.

MISSOURI

WESTERN RADIO CO.
Dependable Merchandise

rom
America’s Greatest Manufacturers
BALTIMORE AT FOURTEENTH
KANSAS CITY, MO.

Here
you will find the
R.C.A. DISTRIBUTOR

who can serve you
best

Tie up to him

, WHOLESALE EXCLUSIVELY
Compku e VARl ey Hommel’s lllustrated Encyclopedia of Radio
727 Boylston Se. Boston, Mass. 143 WS 45[h ik s SR z’il/::s:;:liob:os::ll:er‘:.” i
MINNESOTA
STERLING ELECTRIC PENN ELECTRICAL
COMPANY DEALERS ENGINEERING CO.

Westinghouse Agent Jobbers
SCRANTON, PA.

THE PHILADELPHIA ELECTRIC
COMPANY SUPPLY DEPT.

130-32 So. Eleventh St.
Philadelphia
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HOWARD
N

Neo. 1001

8'2, 25, 40, and 60 ohm
Rheostat

8%. 25, 40 and 60 ohm
Micrometer Rheostat.... 1.50
Patd. July 10, 1923

No. 1003
200 Ohm Potentiometers 1.50
00 3 2.00

Patd, 870.042
HOWARD

No. 1004

Mutth Terminal Recoivor

Plug, instantaneous con.

nectlon for as many as

six pairs of standard re.

colver tips.............. 2.00
Patd. A

Y HOWARD *)

CHICAGO

THE WIRELESS AGE

Actual Size

Where Space Counts Use the Howard

Midget!

No need to worry about the ‘“close quarters”
in that small portable set. The Howard Mid-
get is built especially for it—the base is only
15%8” in diameter.

The Howard Midget Rheostat is the last word in effi-
ciency. It is a “vest pocket edition” of its big brother,

the Howard Standard.” Same accuracy, same materials
and finish, same price. Nuff sed!

Ask your dealer to show you one

—3 different resistances
6V, ohwms, 25 ohms and 40 ohms
—handles all standard tubes on the market.

Just the thing for your small portable set—works on big sets too—
mects the long felt want for a reliable, small rheostat.

IWrite for booklet describing the Howard
Line of Radio Products.

Discounts to the Jobbing Trade
Enclose 2 cent stamp for booklet

HOWARD RADIO CO. Inec

4248 N. Western Ave.

Chicago, U. S. A.

RADIO ¥ ¥ CRYSTAL

Entire Surface Sensitive
The Recognized Standard Crystal
Rectifier
Used all Over The World
Hundreds of Thousands of Satisfied Users.
Rusonite Has Revolutionized Crystal Radio
Rt:f:';:éo"ﬁ:nrch SYNTHETIC CRVYSTAL™
Guaranteed
Price mounted 50¢
RUSONITE CATWHISKER 14K. GOLD
Supersensitive ; will not oxidize
Price 25¢
Order from your dealer or direct from

Fusonite Products Corporation
15 Park Row, Neov; York, N.Y.

When

A Booklet You WillWant

By W. J. Merritt Garvey, of New York World's
Radio Section, Handbook of Helpful Hints for
Radio Set Builders, includes tables, cbarts,
legends, statistics and carefully selected hook-
ups with diagrams and full descriptions. Read-
ing this interesting book we discovered Mr.
Garvey recommended the FIL-KO-STAT. We
bought an edition of the books and will gladly
send a copy anywhere at bandling cost 10c.
postpaid.
RADIO STORES CORPORATION, Ine.

Sole International Distributors for

FIEKO'sTaT

Filament Control of Infinite Adjustment.
Dept. WA 12-218 West 34th St. New York.

www americanradiohistorv com
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computation, for it means that when
we have a coil of a known number of
turns which has been found by test to
tune to a certain wavelength, in order
to reach a higher wavelength all that is
necessary is to increase the turns in
the same ratio. For example, given
the trap described above, using a 25-
turn coil and a 0.0005 mfd. (500
mmfd.) condenser, which can be used
as a rejector up to about 300 meters,
how many turns will be required to
trap out marine stations on 600 meters,
instead of amateurs? For the latter
purpose the circuit must be capable of
tuning to 700 meters maximum. The
ratio of 700 to 300 is 2.33 approxi-
mately. The number of turns required
is therefore 2.33 times 25, or 58 ap-
proximately. A 60-turn spiral will
therefore fulfill the conditions. In the
same way the required number of turns

{ for any other wavelength may be found

almost instantly.

For parallel plate condensers the
case is different. The wave length, as
we see from (7) and (8), varies as the
square root of the capacity. The ca-
pacity of any system depends, in gen-
eral, on the area between tt e surfaces
But in a parallel plate condenser the
effective area increases directly as the
total number of plates, minus one.
Hence the wavelengtii goes up as the
square root of the number oi plates,
and if we substitute for a 23-plate con-
denser one of the same size, but with
43 plates, the new maximum wave
length will be only 1.41—the square
root of 2—times the former. The sub-
ject of calculation of capacities is
treated adequately in the circular on

LOUD HEAD

SPEAKER SET
$18.50 > $4.50
ROYALFONE
KING OF ALL

A complete loud
speaker of superior
qualities. Will repro-
duce music or speech
with no distortion.

No extra batteries re-
quired. Will operate
at one or more stages
of amplification.

Loud Speaker Unit with special
phonograph attachment $8.00. Can
be attached to any horn or phono-
graph arm.

We are the makers of the “Royal-
fone” King of All headset at $4.50.

Royal Electrical Laboratories
Newark, N. J. Dept. WA

Comes complete with d
6 foot cord. 24~ high
—14” bell—Crystaline
Finish.

Kine or Ars

writing to advertisers please mention THE WIRELESS AGE
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HEATH’S

Radiant Condenser

When you put Heath Radiant Con-
densers behind a panel, you can for-
get about them. They will always
tune as perfectly as the day you
mounted them. Absolute alignment is
permanent, because the plates are pro-
tected against warping and buckling
by the Heath process ofs stamping and
tempering. Each plate is PERMA-
NENTLY FLAT—

Vernier with a Hairline Adjustment
Separate vernier adjustment — re-
ducing gear meshed into teeth cut in
rim of vernier plate. Ordinary ad-
justment reduced to infinite fineness.
Absolutely positive adjustment—with-
out backlash.

Write for illustrated booklet and name of
the nearest Radiant Dealer.

LIST PRICES  VERNIER TYPE

13 Plate Including 2%"” dial and knob...... $5.00
25 Plate fncluding 27" dial and knob......$5.50
45 Plate including 2% dial and knob...... $6.50

Jobbers and Dealers
Write Immediately for Proposition

HEATH RADIO & ELEC. MFG. CO.

203 First Street Newark, N. J.

THE WIRELESS AGE 79

Know what they are doing in
Europe — Read

The WIRELESS
WORLD and

Radio Review

Published monthly—$5.00 per year

Keep in touch with the latest
developments on the other side

Send orders to

WIRELESS PRESS,; INC.

326 BROADWAY N. Y.

PRICE
$17:50

West of the
Mississippi

$19.00

LOUD

Is Now On Sale

The new 1924 Pathé Loud Speaker is radically different in theory
and construction design from any other loud speaker. It is scien-
tifically perfect—the throaty voices of the horn have been finally
done away with. The Pathé Loud Speaker actually reproduces dis-

tance signals clearly and without distortion.

It will add to your radio pleasure to find out the details of the new
Pathé Loud Speaker.
us today for free pamphlets and full particulars.

Step into your dealer’s and see it, or write

PATHE PHONOGRAPH & RADIO CORP.
20 GRAND AVENUE, BROOKLYN, N. Y.

WESTERN SALES OFFICE—~533 WABASH AVENUE, CHICAGO, ILL.

{ —
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NEW YORK COIL COMPANY’S
RADIO PRODUCTS

All leaders everywhere in quality,
ease of installing and utmost effi-
ciency.

11 plate $1.50
23 plate. .2.00

43 plate. .3.00
Vernier attach-
3 plate. .1.25 ment ...$4.50

PRICE OF VERNIER CONDEN-
SERS INCLUDE 314" HAND-
SOME DIAL AND KNOB.

Greatest Condenser

offered.

23 plate, with
Vernier attach-
ment ...$3.50

43 plate, with

value ever

Amplifying
distortionless
Transformers,
correct for any
tubes.

Price $4.00

The New York
Variable Grid Leak

Mica Fixed Condensers

Of tested and permanent
capacity, ranging from

0001 to .0006, 35¢c to 75c¢,

Easily tops the field in
precision, permanency,
and efficiency.

Price, $1.50

of superior quality.

.00025 with Leak
Mounting, 45¢

Our Variometers and Couplers
are large, full size instruments—
correct for complete broadcast

range.
VARIOMETERS $3.50 180° COUPLER $4.00
90° COUPLER $3.50

New York Coil Company
338 Pearl Street New York City, N. Y.
Pacific Coast—MARSHANK SALES CO., 1240 S. Main St.,, Los Angeles, Cal.

A Radio Position For You

There are many good radio positions awaiting trained
men today. Commercial Operating, Radio Repairing, Mer-
chandising and other departments of the business constant-
ly seeking the trained man.

Ours is a recognized school. In operation 14 years.
Y. M. C. A. Radio School
‘‘Best Radio School in the East’’

149 East 86th Street

New York

FesrUAry, 1924

“Radio Instruments and Measure-
ments’’ mentioned above.

A word is in order about the general
relation of mathematics to radio.
Mathematics, being a specialized form
of exact thinking, with its own rules
and technique, is very distressing to
many people. Just as many hroadcast
listeners are interested cnly in what
radio can bring them, ard refuse to
bother with icchnical terms snd pro-
cedures, so numbers of experimenters,
who are trying eagerly to become com-
petent technicians in the new field and
are garnishing their conversation with
50 many engineering expressions that
their friends can no longer understand
them, balk at the exact statements and
analyses which constitute practical
niathematics. The position of the non-
technical BCL’s is, however, strictly
logical ; they demand the product and
are willing to pay others to develop it.
The experimenter who shies at an
equation is in a much less tenable
position. He wants to know how the
thing works and why, and at the same
tinle he discards the only means of
definitely arriving at the answers to
these questions. This gets him no-
where. There is no royal road to
knowledge, and in order to solve physi-
cal problems one must use the special-
ized form of logic developed for that
purpose. For most purposes, in the
radio field, an acquaintance with simple
algebra is sufficient. Whatever fourth
dimensional calculus may be, algebra
is not a forbiddingly difficult subject;
unyone who really wishes to can learn
it and make himself independent of the
cumbersome analogies and picture
puzzle devices which encumber the
semi-technical press. Hydraulic an-
alogies and the like have their place,
and I do-not mean to criticize their
use, within Jimits, and as auxiliary
methods of teaching; but outside of
their proper sphere they merely com-
plicate the problems they attempt to
deal with. For those who are seriously
interested the best procedure is to
learn the proper method in the first
place.

Information Desk
(Continued from page 68)

terminals—two of which are marked “fila-
ment” and connected to the six-volt supply
and the other marked “grid” which is con-
nected to the slider of the potentiometer.
(See 2.)

When the slider is adjusted to the mid-
point of the resistance there is no voltage
variation at this point. Therefore, if all
return leads to the filament from the plate
and grid circuits are connected to the slider,
the voltage on these electrodes will not vary
as would be the case if the return leads
were brought to either side of the filament.
It is not necessary to use a potentiometer;
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Big Savings

Fesruary, 1924

RADIO TELEPHONY
WIRELESS EXPERIMENTERS MANUAL

Laboratoo;y Tested
Radio Books

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

Winlessige

Here is the greatest list of radio books ever pre- the weight per square foot. This gives you the
sented. In this list are books that are known and chance to buy these books at a tremendous saving.
used the world over. Take advantage of this opportunity to complete
Our stock room is overcrowded—we must reduce your radio library.
Regular  Class Regular  Class
BOOK AUTHOR Price No. BOOK AUTHOR Price No.
Practical Wireless Telegraphy...E. E. Bucher $2.25 35  \Wireless Telephone—How It Works
Vacuum Tubes ....oovvveiennnns E. E. Bucher 2.25 35 Coursey  $1.25 18
Wireless Experimenter’s Manual.. E. E. Bucher 2.25 35 Tecl’lllﬁlcal In]structior;{ forl\\l\/'iriilesg,d b , X
g elegraphists. .. Hawkshead an owsett .50 5
HO\\\Ntic‘)’elI::SssElxléis.. C.Ef).\ie.r.xl.rTl.e.n.tE. E. Bucher 75 10 Elgie’s Weather Book.................. Elgie 200 20
How to Conduct a Radio Club..E. E. Bucher 75 10 Alternating Current Work........... .Shore  2.00 25
Alexanderson System .......... E.E. Bucher 125 18 Oscillation Valve ...........ooooveee Penrose .50 7
Radio Telephony............ A N. Goldsmith  2.50 37 1V KW Ship...ooviio Penrose .50 7
Practical Amateur Stations....... J. A. White 5 10 Direct Current .....ooonvvviiienn Penrose -50 7
| Sound Method of Learning Code.J. A. White .50 6 Auto-Time Morse System.............. Perry .75 10
Acquiring the Code............covnee Gordon .50 6 Magnetism for Home Study......... Penrose 225 30
Signal Corps Manual............. J.A. White 225 30 Radio Directory and Call Book.............. 1.00 12
| Practical Aviation .x............. J.A. White 225 30 1923 Year Book of Wireless Tel.
| Prepared Radio Measurcments........ Batcher  2.00 30 & Tel. (Cloth) .. ocvvnioininenrinneenns 600 &0
Radio Inst. and Measurements 1923 Year Book of Wireless Tel.
Bureau of Standards 175 26 & Tgl. (I:aper) .......................... 2.50 30
Experimental Wireless Stations. ...Edelman 3.00 45 Lesson§ 1 erelless Telegraphy...... Morgan 38 3
The Radio Pathfinder................ Ranger 1.50 20 Operation of Wireless Telegraph
. e ADPAratus ....eoeeioiineiaciiaaanes Cole .35 3
! Elements of Radio Communication Wireless Construction for Beginners..Morgan .35 3
I . . E. E. Stone 250 40 Eyperimental Wireless Construction..Morgan .35 3
I Mast and Aerial Construction........ Ainsley 75 10 Home Made Electrical Apparatus
l Construction of Amateur Valve Vol 1 ..coseurero-ce-mprspsdbsns Powell .35 3
SLALIONS . vvvvvvvossosonesanscens Douglas ) 10 Home Made Electrical Apparatus
Crystal Receivers for Broadcast Vol 2| alaa St « GG sOuess™ Powell .35 3
Reception .........cooeen weooemnn Harris a5 10  Home Made Electrical Apparatus
Continuous Wave Wireless Telegraphy Viol, 31 aors § mrsainara®s s 3o tas,bes Powell .35 3
Eccles 800 120 Home Made Toy Motors..oeeneenens Morgan 35 3
The Oscillation Valve............oe0e Bangay 2.75 40
Elementary Principles of Wireless—Part 1
Bangay 175 25 HOW TO ORDER
Your Broadcast Receiver............. Harris 75 10 Select the books you want. Add their class numbers
Standard Tables and Equations........ Hoyle 325 50 together—multiply by five—that's the price you pay. The
Wireless Telegraphy and Telephony.Dowsett 3.50 55 saving is evident at a glance. This is a real opportunity.
Thermionic Vacuum Tube....... Van De Biji 5.00 80
Radio Telephony for Amateurs. . ..Ballantine 2.00 30 THE WIRELESS AGE
Thermionic Valve ........ooiviveins Fleming 5.00 80
A. B. C. of Wireless.......c... -c..et Harris .30 .4 Regular Price $2.50 a year—Class No. 43
Wireless Transmission of Photos. ..... Martin 200 30 Postage outside U. S. 50 cents extra
Telephony Without Wires.......... Coursey 5.00 80 Include a year's subscription with your order,
Selected Studies in Elementary Physics. . Blake 2.00 30
Pocketbook of Notes, Forinulae, Etc. . Fleming 3.50 50 AND GET ANOTHER BARGAIN
Operation of Vacuum Tubes in Radio
o A b B\r\(})wz .35 4; Send all orders to
ocket Dictionary of Radio............ ar 1.00 1
How to Build Amateur Valve Sets...Coursey .75 10 WIRELESS PRESS Inc
Practical Wireless Sets for All........ Harris 75 10 ’ ° .
Amateur’s Book of Wireless Circuits...... 1.00 15 326 Broadway New York Clty
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DE LUXE DIALS
When phs were

have soft, gracetul
oines which make them very
r.l:anllnz te the eoye. The

Alden Manufacturing Cempany
Largest m of Radie seck.
oty -;ﬂ n the werl

Ne. 3003—4 3 fn.
85¢.. 3 for $1.00

EMPIRE

| OILED TUBING

Real Radio Sets of today—the kind that
last long and work best—are insulated with
genuine Empire Oiled Tubing.

| MICA INSULATOR CO.

68 Church St. 542 So. Dearborn St.
New York Chicago

Works: Schenectady, N. Y.  2030-F

SOLID COMFORT
Comes With The Use Of The

TRADE MARK

AUDIOPHONE

REG. U. 8, PaT, OFFIOE

because nothing is lost from
the original broadcasting.

Not only is it easily possible to distinguish the
words of the speaker, but also the minute gradu-
ations in pitch, timbre and quality of overtones
which distinguish individual voices.

The Audiophone is complete and self-contained—
needs no separate battery or other accessories—
goes to you ready for use on connecting to your
receiving set. It will prove a source of lasting
pride and pleasure.

Audiophone Sr. ............. Price $32.50
Audiophone Jr. ............. Price $22.50

Power Amplifier.

Please send me with-
out cost or obligation
to myself, Bulletins
Nos. 3006 and 3011-V
on Bristol Audiophone
and One Stage Power
Amplifier, City

=

Bristol One Stage Power
Amplifier
If greater volume is desired, over what you

already obtain, use the Bristol One Stage
No C Battery required.

Price $25.00

THE BRISTOL COMPANY
Waterbury, Conn.

FEBRUARY, 1924

the center or neutral point may be obtained
by i center tap on the secondary of the
transformer or by a suitable arrangement
of the filament circuit as shown at (1).
However, best results may be had by use
of a potentiometer,

A few years ago we conducted numerous
experiments with this arrangement and
found that it was well to limit its use to
one tube (preferably in a regemerative de-
tector circuit) and that the filament should
have slow heating qualities so that the rapid
variations in filament supply would not ap-
preciably affect its temperature, for other-
wise the plate current would vary in ac-
cordance with the filament fluctuations. It
was found advisable to have a condenser
in the ground lead—or use a counterpoise—
rather than a direct ground.

Potentiometer
lany resistorce/

A6 A

,-—_—_—E

l EW~ ] : l 110~ |

@ .ana b s return leods Step - aonr
from grids ona plotes transformer
Frg. 4 fig.2

As to the practicability of this system we
would hesitate to recommend its use to any
but experimenters, especially as much sy-
perior results may be had with the “dry
cell tubes” now on the market

Are “By-Pass” Condensers Necessary?

Mr. Frank Johustone of Chicago, 1.,
writes: “In a recent issue of Tue WieLess
AGe, | notice scveral diagrams in which
‘by-pass’ condensers are not shown—why s
this?”

They were omitted because they were not
necessary.  We have found, in countless
experiments, that on the whole by-pass con-
densers are uncalled for—provided the low
frequency output is located in the low po-
tential side of the radio frequency section
as it usually is. In reflex circuits the con-
densers spread here, there and everywhere
are usually unnecessary as the writer has
proved not only to himself, but to many
people in radio.

Incidentally the omission of unnecessary
parts is one of the main endeavors of the
Technical Department.

Storage Battery I. C. W. Transmitter

Mr. H. E. Boyle of New York wants:
“a diagram of an 1. C, W. transmitter with
a six-volt storage battery for the filament
and plate supply”

We are showing on these pages a circuit
diagram of a one-tube transmitting set using
a “spark coil” operated from a storage bat-
tery for plate supply.

The inductance may be wound on a form
4 inches in diameter with 40 turns of No.
18 wire spaced about 1/16 inch. Taps are
made from the plate end of the coil to the
center at every other turn. The filament
is connected to the center tap. The tuning
condenser should be one that can safely
stand moderately high voltages and should
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CONTINENTAIL

“New Yorks Leading Radio House”

THE SYMBOL OF SERVICE

Qﬂnnouncement 295

As the constant and extensive growth of our wholesale busi-
ness now requires the undivided attention of our entire or-
ganization we have discontinued all retail activities and our
store at Six Warren Street was closed on January first, 1924.

Our present main office at Fifleen Warren Street, New
York. will be enlarged and made ready for the still greater
demands that we expect will be put upon it by our inten-
tion to Serve the Dealer with all our energy and ability.

CONTINENTAL RADIO and ELECTRIC CORPN.
New York

2066Q

CONTINENTAL RADIO & ELECTRIC CORPN.

Fifteen Warren Street New York, U. S. A.

You will marvel and
be thrilled by the
performance of

feveral

Radio Parts
Always

Ideal Gifts

Groups of Federal Radio Parts to
make complete sets

Federal Telephone & Telegraph Company
Factory: BUFFALO, N. Y.

BOSTON PHILADELPHIA SAN FRANCISCO
NEW YORK CHICAGO PITTSBURGH
LONDON, ENGLAND BRIDGEBURG, CANADA

standard R A D1 Products

When writing to advertisers please mention THE WIRELESS AGE

www americanradiohistorv com



www.americanradiohistory.com

84 THE WIRELESS AGE

T TEN T Wy p
= \& S

\Establishing a New .7 v
Horizon for Radio// "

3 W 4
. = &4

\

?ﬁ? From the ercater leivhts of this latest ranges, with only a two-foot loop. Well |[m=

'y Mu-Rad _nchle\'emen_t larger possibilities  balanced appearance. Volt-meter for in.

H) fqr . radie  entertainment  are brought stant readings of *“A"” and “B" battery

[t wnlu_n your reach The new Mu-Rad condition. Three stages of radio and two

15 Receiver” MA - 15 combining the famous stages of audio frequency amplification,

f Mu:R_nd simolicity of operation and se- with dctector.  Guaranteed Reception—
'QCU'\‘I()'._ with lonel sneaker volume and 1000 miles.
clarity,” is designed specifically for long Write for Booklet

| I

MU-RAD ¥ |

Laboratories,

Inc.
808 Fifth Ave.,
Asbury Park,

New Jersey

LOUD SPEAKER

v —]

Letters from enthusiastic owners rcveal its su-
periority over ordinary loud speakers. The ex-
clusive “double diaphragm™ {cature permits no

distortion. Adjustable to your set and $25

receiving conditions.  \Vrite for illus-
trated booklet
Hear the Atlas Loud Speaker i
Ask your dealer for a demonstration. Submit it to [
\lmde Mark any reasonable test. Get the proof NOW, :
Multiple Electric Products
Makers of Mulliple TIME-LAG Mono Fuses

9 Orange St., Newark, New Jersey

Make Your Own Loud Speaker yijih THE 13.50
ATLAS UNIT, with phonograph attachment ........... $ .
(Unit without attachment $12.50)

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

FEBRUARY, 1924

be of good electrical and mechanical de-
sign; of course. A porcelain tube socket is
preferred.

Either a small %4-inch spark coil or a
specially designed step-up transformer can
be used in the plate circuit. The vibrator
is screwed down tightly and two buzzers
are arranged to make and break the pri-
mary circuit. By placing the key in the
indicated position there is less chance of
the contacts “sticking”; consequently a
pleasingly smooth tone can be secured.

\ uv-202 or
WEE tude

dspork coit

B

The value of the condenser across the
secondary should be sufficient to reduce the
plate voltage to a safe point; this can be
determined experimentally by adding ca-
pacity till there is no “spark over” in the
tube.

Connections to the secondary of the spark
coil should be turned about for best results.

The equipment may be mounted on a hard
wood base about 10 inches long and 8 inches
deep.  If desired the tuning condenser and
switch (together with an 0-1 antenna am-
meter) may be mounted on a small front
panel. Wiring may be of No. 18 or heavier
hard drawn copper wire.

Much additional construction and operat-
ing data on all types of modern C. W. trans-
mitters may be found in “Radio Telephony
for Amateurs” by Stuart Ballantine, pub-
lished by The Wireless Press, New York.

No Fussing With This Battery Switching
System

Mr. O. W. Holmes of Dallas, Texas,
writes:  “Please publish a circuit diagram
f a battery switching arrangement which
will enable me to throw the ‘A’ Battery on
or off charge instantly.”

A suitable circuit is shown on this page.
A double-pole double-throw battery switch
is employed; the two center contacts are

{ Double pole, dousle
“throw battery switch

Comecting mwires #18
or %18 rydder corvered

connected to the “A” battery with a fuse
in one line. Two of the remaining con-
tacts on the switch connect to the charger
while the last two switch contacts are con-
nected to the filament battery binding posts
on the receiver.

When writing to advertisers please mention THE WIRELESS AGE

www americanradiohistorv com



www.americanradiohistory.com

FepruUARY, 1924 THE WIRELESS AGE 85

Itse HOMMEL
SERVICE

to build your radio
Dbusires.

HommeL | SERVICE. [HoM . ﬁl »

STRIBUTORS FOR
Radio mel of America
\RCA)
Complete stocks of strictly high grade nationally advertised radio Westinghou Al' ""'(E"‘"“

. I Acme twater- Kent
:ppl:’ratua ‘"ed,c"““",“‘ly carried by this company to enable you to Bildnin Brandes’ Burgess
uild your radio business on the right foundation. Your success is Chelsea Cunningham

dependent largely on the products you sell, and your ability to Cutler- Hammer

serve your customers promptly. Dubllier 2:4. Frost
Freshman neral Radio

Aligning yourself with the Hommel organization makes it possible Grebe  Homecharger
f‘;l' Ygu to always have access to ample stocks of the leading lines & l“‘";:“‘

T . e uu . . . . emler amstine
Zapi‘:allo Thigrent without the necessity of tying up your working U.S. Tool Western Electric

And othet
Let us show yow how you can advantageously use Hom- leading manufactuters
mel Service. ~ Write for the Hommel Encyclopedia 246-E.

= 15 i} T — £
é_lﬁ’x__.g 3 ,} : 12 ot {5 ) j ;

530-534 FERNANDO ST. — =

| Get on the subscription list of THE WIRELESS AGE |
and be sure of getting your copy

The New

WALNART

Inductance Switch

[ List Price $ 1 25
Complete with Dial

Only with positive contacts can you get good
reception. Switch points are unsightly and the
contacts are poor. A Walnart Inductance

180° Straight Coupler No. 56 S\VitChY 1_10 pOiIltS, gi\'es pOSitiVC contact and g:r:sl,‘itums‘é:m::r‘:s g:::s,c':‘rl‘;
better reception. Bakelite numbered dial shows perfect diclectric insulation.
A Real FISCHER Instrument exact position at all times. i,l;t‘s‘,')““d undegBakelit \Bat-

Wave length 550 meters, 14 soldered
Jeads, straight wound stator on genuine
bakelite tubing, bakelite rotor, Fahnestock
spring clip connections, white metal
mounting base, non-conductive adhesive,
—in short a perfect coupler.

20 Diagrams $27_5 Free with Each

For sale nt your dealer’s—otherwise send the $2,75dlirectly
to the manufacturer and you will be supp!ied postpaid.

G.H.FISCHER & CO.

123 Liberty Street New York City

WALNART Variable Grid
Resistance List Price $1.00
Gets the best results from every tube. Cleans
up hissing and brings in signals clear and strong.
Nothing to wear out, lasts a lifetime.

WALNART en@nc MFGC. CO.

1249 W. Van Buren 5t., Dept. 505 Chicago.
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BATTERY CHARGER
Many sizes—with or without
panels

231 SOUTH STREET

THE WIRELESS AGE

m“ESCO”

GENERATORS — MOTORS — DYNAMOTORS
STAND SUPREME IN WIRELESS FIELD (

This Special 4-
Unit Set made
for Wis. Dept. of
Markets—the Iar.
west  broadcast-
ing station in ex-
istence. A 10 H.

. Motor—t wo
1000 V., 2000 W.
Generators to
operate in series,
producing 2000
V. and 4000 W.
and one 12 V.
2000 W. Fila.
ment Current
Generator.

Send for bulle-
tin 237A listing
over 200 combi-
nations. We de.
sign and develop
Special Appara-
tus for Special
I'urposes.

Sold by Principal Dealers Everywhere

ELECTRIC SPECIALTY COMPANY

Pioneers in Developing High Voltage Apparatus

MARK
MOTOR - GENERATORS

DYNAMOTOR

Sizes to fit all reduirements

STAMFORD, CONN,, U. S, A.

ready to be shipped.

Practical Wireless Telegraphy
By Elmer E. Bucher

More than 90,000 copies ;f this book have been sold—your copy is

Price $2.25

WIR ELESS PR ESS, 326 Broadway, New York

“(oPPERWELD"

THE IDEAL RADIO ANTENNA

COPPERWELD ANTENNA WIRE

IN CARTONS

“The Ideal Radio Antenna”
Strongest—Most Efficient—Best

“CRHELY

LEADY, AND GROUND WIRE:

R COPPERWELD LEAD-IN AND Az |
GROUND WIRE IN CARTONS =t
faarte® Strong—Efficient—Durable— Inconspicuous ] :
’} Has the Underwriters’ 0K Eeh =92 M

100, 150 & 200 ft. per carton

The construction directions and Underwriters' regulations on the carton answer all questions

25, 50 & 100 ft. per carton

SAVE TIME—BUY IT IN CARTONS

"COPPERWELD"

MADE EXCLUSIVELY BY THE COPPER CLAD STEEL COMPANY

New York, N. Y.
30 Cherch Street

Rankin, Pa. (Pgh. Sub) l
Braddock Post Office

Chicago, llitnois
123 S. Jofterson Sireel

San Francisco, Calil.
403 Riatto Building

| BYAE,

FEBRUARY, 1924

STATIONS WORKED
AND HEARD

Stations worked should be en-
closed in brackets. All monthly
lists of distant stations worked and
heard which are received by the
10th of each month will be pub-
lished in the next month’s issue.
Spark and C. W. stations should be
arranged in separate groups.

8ZE-—OBERLIN COLLEGE,

Oberlin,

Ohio.

(lajx).(laqgi). (Jaze),(1bhk), (Tbiz), (Icki),
(1i1), (Yu), (imp), (lzd), (2aco), (2anm),
(2auy), (2ax), (2beo), (2bgd), (2bms),
(2bqh), (2cfb), (2cqd), (2chq), (2cvj),
(2bms), (2bgh), (2cfb), (2chq), (2cvj),
(2cwj), (2cx1), (3ajg), (3bfs),) (3bva),
(3blc), (3cbl), (3cbv), (3cg), (3cn), (3sp),
(3wf), (deb), (4his), (4jk), (4mi), (4mv).
(Samh), (5gj), (5in), (5nl), (Suk), (6xb),
(5zav), 6bm, 6cc, 6ez, 6gt, b6gr, 6if, 6ii, 6ka,
6kg, 6lv, 6sk, 6zh, 6zw, 6zv, baak, 6afq, 6akz,
Galk, 6aos, 6apw, 6arb, 6aru, Gavv, Gawt,
6bbe, 6bel, 6bck, 6bic, 6biz, 6bkx, 6bmc,
6bne, 6bnt, 6boe, 6byb, 6bua, 6buo, Gbum,
6bve, 6bvg, 6¢bw, 6cdg, 6cgd, 6efm, 6egw,
6¢chl, 6¢ib, 6ckp, 6ckr, G6emb, 6emr, 6d1,
6xad, 6zar, (x6tv), 6zba, (x6¢fi), 7abb,
7adr, 7afo, 7bj, 7co, 7hg, 7it, 7iw, 7ot, 7px,
7zg, 7zu, (9aav), (9adw), (9amz), (ape),
9apf, (%aps), 9avs, (9awk), (9ayp), (%bav),
(9vaz), (9bgi), (9bfi), (9bhn), (9bkb),
Sbji, (9bjl), Objk, (9brk), (%rt), Obto,
(9chn), (9clq), (9erx), (Scyf), (9daw),
(9dc), (9dkv), (9dky), 9dqh, (9dxI),
(9eak), (9ebt), (9ehm), (9ej), (%lq),
(9mf), (9ot), (9zt).

Canadian—(2bn), (2cg),
(3bm), (3om), Scn, Sgo.

(3ia), (3xn),

RAbYN)IOND GROEBE, Elizabeth, N. J. (Decem-
er).

dai, daq, 4day, 4db, deq, 4hs, 4ja, 4jz, 4ob,
4sm, S5aac, S5adh, Sahj, S5aiu, Sama, Samh,
Sbm, Sek, Ser, Sht, Siu, Skr, Slr, 5na, Snn,
Sov, Sqd, Sqw, Svv, 5xk, Sxas, 6ajr, 6aol,
6avv, 6bfg, 6bgk, 6bua, Gbvs, 6cfz, 6cgw,
6¢chl, 6emr, 6enl, 6fp, 6lv, 6zh, 7adh, 7bj,
7co, 7lu, 7zd, 7zu, 9aar, 9apf, 9aqb, 9avn,
9avf, 9awd, 9bji, 9blg, 9boo, 9bri, 9bto, Ibzg,
9cen, 9ces, 9ccz, 9Ycga, 9ckm, 9Yemk, Yezg,
9daw, 9dfh, 9dgi, 9did, 9dIm, 9dlw, 9dof,
9dqu, 9ear, 9eea.

Canadian—1dd, 2am, 2be, 2bg, 2bn, 3nf,
3, 4cl

BUNNELL'’S

Best Place for Complete Radio Sets
or Parts. \We handle only reliable, high
grade goods. Satisfaction guaranteed.

Send stamp for Catalog 45W

J. H. BUNNELL & CO.
32 Park Place New York
(Between Broadway and Church St.)
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Absolute Accuracy
RESISTANCE UNITS

Means Better Results in Reception

A good resistance unit must be correct and
constant in value, and therefore silent in
operation. PRECISION RESISTANCE
UNITS meet these demands of the exacting
radio man who knows that the use of a
calibrated FIXED resistance of proper value
eliminates one unnecessary control and pro-
duces pure tone reception.

PRECISION UNITS, which are strictly
hand made and individually calibrated are
constructed with elements of fixed resistance.

After the moisture is removed they are
mounted and hermetically sealed in a glass
tube. Final inspection is then made and
each wnit tested.

PRECISION RESISTANCE UNITS are
THE MEGOHMETER made in a wide assortment of values.
| . " " See them at your dealer’s or write for

Designed by engineers to test PRE-  descriptive folder and price list.
CISION” RESISTANCES. Accu-
I rately measures any resistance between DAVEN RADIO COMPANY

02 megohms (20,000 ohms and 12 Radio Resistor Specialists

megohms (12,000,000 ohms). 9 Campbell Street Newark, N. J.

VO the plcates of wikich
actually vwary in area-
an engineering feat
Ze}/‘ar ac_‘qomplu‘hc;ld

cjore-~ especia
ine a%menl jb;-y
sclective tuning

N
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For

Transmission or Reception
The highest class Variable Condenser,

«FRESHMAN SELECTIVE”
Mercury Variable Condenser

Will stand more than 5,000 volts.

Plates are dust and dirt proof, thereby
eliminating leakage which creates noises,

No plate vibrations—absolutely quiet.

Compact and attractive in appearance.

Mercury Plates give intimate contact with
Mica Dicleetric,

7 Perfection Condensers

Here is a line of condensers of
real quality at a price that
makes them the best buy on
the market.

Hard Rubber Metal Ends
Ends Vernier Vernier
43-Plate. . $4,00 43-Plate . . $3.7
23-Plate. . 3.00 23-Plate. . 2.7
11-Plate.. 2.50 11-Plate. . 2.4

To The Trade

%M&rloozgﬂ"cjenf Write Today for Prices and ‘

a art bl COIJL{J ser Discounts.
s oM e Perfection Machine and Mfg. Works, 314 Market St., Newark, N. J.
Can be Made

Do not confuse the *Freshman Selectlve’” Mercury
Varlable Condenser with any other herctofore on
the market. All Types - e —— = —a -

.0003 m. f. (equivalent to 17 plate) $
0005 m. £, (equivalent to 23 plate)
.001_ m. f. (equivalent to 43 plate)

All Molded Parts and Dial of the Finest Bakelite

At your dealer, otherwise send purchase
price -and you will be supplied postpaid n asy ay

as. l'eShmdn- o-lnc- to tune out Interference

Zaiol Gondenser ¥roducts
108 SEVENTH AVE., NEW YORK‘ The FERBEND “‘Wave Trap”
Makes Every Night Silent Night

Get the station vou want quickly. Listen in on the dis.
tant stations without annoying squawk-k-k-s or irritating
whistles. Listen like this St. Louis user: ‘“‘Heard Ha-
vana clearly with three St. Louis stations broadcasting.
My receiver works like a new set. The ‘Ferbend’ is
certainly a wonder.”

— — = YOU Can Obtain These Remarkable Results

You can obtain results as satlsfactory as thls St. Louis user 1
sou don’t, it doesn’t cost you a penny, for the *Wave Trap' Is

S0l with a positlve guaranteo that it will tuno out your powerful Ferbend Wase Trap ready for mount-
PERFE' I ONE local stations. Don’t walt. Order now at our risk. Ing, $6.00.

SEND NO MONEY. You need not send a penny. Pay Post Ware Trap mounted on formlca panel
mndn s‘ero énlunmslnge). ll‘ )"lm l-r;l'er. s;ndk $6.00 wlth l:r('{er ln”mnhounny ﬂnh('rl cabinet  Gx3x6 at
k & 3 - and Wave Trap 1s malled postpald. oney-back guarantee elther .50 complete. Ircular on reduest.
As the name implies, its per way. You see, you take no risk, so order TODAY.
fect tone enables the listeners e L L L

FERBEND ELECTRIC CO., 18 E. 8.

Water St.. Chicaro.

Send me a Ferbend Wave Trap.
1 will pay Postman $6.00. plus post-
age. I understand Yyou guarantee
\Wave Trap to tune out our local sta-
tlons or refund money.

to visualize the radio perform- @ @
ers and to feel their presence. ) FERBEND
PERFECTONE RADIO CORP W"“" O many

484 Broome St. New York m

N
PATENT APPLIED FOR nme

Address  ......iciiaieneseasaseras

When writing to advertisers please mention THE WIRELESS AGE
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Announcing—
ANewRadioFrequencyTransformer

—in a combination unit, consisting of trans-
former, tube socket and rheostat.

Especially designed for use in tuned radio fre-
quency circuits—the most practical method of
amplifying high (radio) frequency impulses.

The trend toward radio frequency amplifica-
tion is to be expected. Its advantages are many
—long distance reception; the excellent results
obtained with indoor aerials, and an entire ab-
senceof interference withneighboring receivers.

When incorporated in a tuned radio frequency
circuit, this transformer amplifies efficiently
at all wave lengths employed in present-day
broadcasting.

All Eisemann units are matched one to the
other, not only in their electrical co-relation
but also in appearance, and, when assembled,
present a harmonious whole.

Complete instructions for wiring are given, and
the individual not deeply versed in Radio can
build a receiver with assurance of results.

Catalog sent on request

EISEMANN MAGNETO CORPORATION
WILLIAM N. SHAW, President
38 Thirty-Third Street Brooklyn, N. Y.

FEBrRUARY, 1924

9/1(' choice of foremost
Engineers
Jor over I7 years. ‘

Sold by ..
“W‘ﬁﬁall dealers /‘1 ‘m A

NAACUWI NG
RADIGSSROTEETOR
Approved by the Natipnal
Boardos Fire )I'Jnde:wn%ers
Ask YOUR Insurance Agent
L.S. BRACH MFG.CO.,

Newarl ~New Jerse

SOLDERALL

Metalin Paste For:

Hand
Every Electrica
PSR o C‘_onr'\eaﬂon Needs
olderal or Perfec ec. ]
S :7/-’: Only Convenfent Mmfs‘:ldr

DE LUXE SOCKET

The laminated phasphor bronze
(l:)::‘axc‘; contacts of the Na-ald De

uxe Socket press flrmly on
both the ends and sldes of
tube prongs, keeping the sur-
fuce clean and Insuring clear
recaption,
Moulded of genulne Bakelfte,
this socket expresses the very
highest quality in appearance
and workmanship.
Write for '“Why s Bakellte
Bocket™ for further faots.
Alden Manufacturing Company
Largest makers of Radle seok-

ots and dials in the werid.
Springfieid, Mass,

Dopt. A 32 Wilew Street,

Na-ald DeLuxe
No. 400

Rainbo;v iVluIti

Face of Panel Mounting
Showing Contuacts.

_Plug and [8 ft.] Cable

Either panel or binding post mounting.
Leaves set free from live wires when not

Eliminates All Binding Posts

can be connected to different sets—using one plug and cable connected to

_Does away with unsightly wires.
in use. Several binding post ends

hatteries, etc. 75 cents

ldeal for dealers—and experimenters. X At Your Dealers LlSTEN-lN
_I:rices-—-Mu}ti-Pl\;gs g&ld Cable Panel Mounting Type, $4.00. Binding Post or Sent Prepaid PUBLISHING CO
Type, complete, $5. t ; 5
Wiite for fiustrated folder of Howard B. Jones Radio Products. snlRecsiptalies 112 MAIN ST.
Howard B. Jones, 612 S. Canal St., Chicago, Il ” CAMBRIDGENASS,

Il
ISTEN-I
Imno RECORD

REGISTERED U S PAT.OFF,

THE ONLY “LISTEN-IN" BOOK

KEEP A RECORD OF
STATIONS HEARD, DIAL
SETTINGS, RECEIVING
CONDITIONS, ETC.

Flexible cloth binding. Gold stamp-
ing. 160 pages. Printed on Boad
Paper.  Contains introductory artide
**How to Receive Radio Broadcast,”
by Lloyd C. Greene, Radio editor
Boston Globc.  Many Radio Hints
and Tips. Complete list of Broadcast-
ing Stations and double page map of
PRICE  United States.

When writing to advertisers please mention THE WIRELESS AGE
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The
“WELBILT”
HORN

Height, 22°
agllf 10" diamelers 7 '00

A Crystalline Finish in
Black or Mahogany, with
Black or Mahogany Base.

Sold on a Money Back Guarantee.

AT ALL LEADING RADIO DEALERS
Sole Distribufors
FRIEDLANDER-KOPPLE RADIO SERVICE
149 Church St New York
Tel. Barclay 9337, 4919

If you cannot get the Welbilt Horn at your
dealer, write us and we will see to it that
vou are supplied.

'PARAGON DISTRIBUTORS

—for— |
Colorado, New Mexico, |
Idaho, Montana, Wyom-|

ing, Western Kansas and
Utal

h

Complete Lines of Stand-|
ard Apparatus

Write for our Price Bulletin
Wholesale Only

‘The Rocky Mountain Radio Corporation|

“Perfect

Satisfaction” I

1512-1516 Broadway, . Denver, Colo.

7

Guglielmo Marconi, as he appears today.
Signor Marconi is Honorary Chairman
of the Radio Institute of America

d‘ ! Dielectribc Losses | Trainfor the big
| End Plates of Laryninated! Jobsin Radio
CONDENSITE - CELORON|

U.S. TOOL
CONDENSERS

Infinitesimally small dielectric
losses in U. S. Tool Condensers
because they are perfectly insu-
lated. The end plates of Lami-
nated Condensite-Celoron cannot
retain moisture even on the sur-
face. Non-porous, proof against
all capacity leaks and non-warping
so that plates are permanently
aligned. One of the details that

| make it well worth your while to
insist upon U. S. Tool Condensers.

IWrite for Booklet.

There are big radio jobs wait-
ing. Over 6,000 operators
have already graduated
from the Radio Institute of
America. But the radio in-
dustry is just in its infancy.
There are more demands for
operators than there are
trained men to mect the de-
mand.

Conducted by the Radio Cor-
poration of America, the
Radio Institute offers the
soundest instruction and the
most logical means of em-
ployment after graduation.
Write for information con-
cerning our classes.

Home Study Courses

TRESCO

Llcensed Armstrong U. S. Patent No. 1113149

A complete 3000 mile
Armstrong. regenera
tive tuner for $25.00.
Use 1t_with any make
bulb W.D. 11 or 12,
or dry battery opera
tlon as well as stor-
age battery. Portable
set to use At camp
or in your machine.
Complete Wwith bulb,
batteries and phones,
ete.,, $37.50. Clreu-
lars free. This set
recelved the Chicago American Reglonal Prize of
$350.00.

TRESCO

Tri-City Radio Elec. Supply Co.
Box 148, Davenport, lowa

Conducted from New York City.
Full instruction for those who
cannot attend the San Francisco
resident school.

U. S. Tool Co., Inc.

‘ 113 Mechanic St., Newark, N. J. A, Conplote Howe: Steifly Cougeoe
|

From beginnings of magnetism
through code and commercial
practice. Prepares you for U. S.
operator’s license.

B. Adwvanced Home Study Course.
For the advanced radio student
and experienced amateur. Spec-
ializes in C. W,, 1. C. W, tele-
phone and radio measurements.

Send the coupon for full information

Radio Institute of America

{formerly Marconi Institute)
Established 1909

Western District Resident School
New Call Bldg., New Montgzomey St.

Space in this department costs only 65 cents a line
Minimum space 7 lines

|
I
\ San Fran_cisco, Cal.

HOME STUDY DIVISION
326 Broadway, New York City

Payable in advance

AT LAST we have discovered a device which
makes your 2 & 3 step Radio 75 E'" cent. clearer
of set noises and static and w ich also gives
tone quality, Send 25 cents for Diagram & In-
structions, East Norwalk Radio Co., 24 Second
Street, East Norwalk, Conn.

RADIO GENERATORS—500 Volt, 100 Watt
$28.50 each. Battery Chargers $12.50—High
Speed Motors—Motor-Generator Sets. All Sizes.
MOTOR SPECIALTIES CO., Crafton. Penna.

When writing to advertisers please mention THE WIRELESS AGE

MAKE $120 WEEKLY IN SPARE TIME ,l.".‘?f‘.‘.'ff.b.Y.".f'.".’.'.’.).(.'.'.‘f.‘.‘.’f’.'.'ﬁY.".‘f.".'.':..i?.‘f.'.'.'.‘?f’.i.'."

'
Sell what the public wants—long distance radio t  Radio lastitute of America, :
receiving sets. Two sets weekly pays §120 profit. g 326 Broadway, New York H
No big investment, no canvassing. Sharpe of : 3 :
Colorado made $955 in one month. Representa. H Please send me full information about
tives wanted at once. This plan is swecping the i radioopportunities today, and your H
country—write 'lod_ay giving name of your county. o COMPLETE RADIO COURSE O q
Ozarka. 854 \Washington Blvd., Chicagn. 3 ADVANCED RADIO COURSE | ]
LIGHTNING STRANGE BATTERY COM- L o -1 [ TS ——————— . :

POUND. Charges discharged batteries instantly. i Add H

Eliminates old method entirely. Gallon free to H HEpP) .

agents. Lightning Co., St. Paul, Minn. H %

www americanradiohistorv com
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Clear as a Silver Bell

o-T s[[VEKIO]{} TuBes || |

(Registered) |

Will increase the signal strength of your FANSTEEL

set from 20 to 50 per cent.——and even to B a

a greater degree when used as a NEU- a 1tC
TRODYNE detector. { N

Three Models
O. T.1A—2 to 4 volts,

PATENTS
APPLIED FOR ‘Bg{/g}:t/ C/Ia'ger

& QB;"": D"':“’ 15 amps. Price, $6.00 has no vibrators, bulbs or moving
. . = to volIts . . .
Battery Draw .06 amps. Price, $6.50 parts and is entirely noiseless
gza:;.erFy’ol;vrea';vTE%e:f.ggtas:n ps. Price, $7.50 The Fan.Stsel Balkite _Ba“ery Charger
A ) . for Radio“A™ Batteries {6 volt] is an
At your dealer or direct by mail. ) g
Write for complete literature. 1 entirely new type of rectifier, based
Manufactured by DeForest Tel. & Tel. Co. on the use of Fansteel Balkite,a new
Exclusively for the and rare metal developed for this
The O.Tistheonlygen- 3y & T. Electric Corporation Y purpose.It is entirely noiseless. Itcan-

N S vetone Tube. 1819 Broadway, New York not deteriorate through use or disuse.

Beware of imitation High class representatives wanted. It has nothing to replace, adjust, or
get out of order. It cannot discharge
or short circuit the battery, and re-
{ quires no attention other than an oc-
casional filling with distilled watex.
It will not overcharge,and cannot fail
to operate when connected to the bat-
tery and line current. It is unaffected
by temperature or tluctuations in line
current. It is simple, etlicient, and in-

[ —

A compact and durabte Radio Switch, to open  Silver contacts. Westinghouse “Micarta’® in- destructible except through abuse.
and close the A" battery circuit, etc. Mounts :‘ulnlipr}l,.d o P '
me : ack. Furnished with "On an " name plate, ,
s‘\ﬂ qu;snw{: turn of knob operates leavy  knob and pointer If Your dealer can t supply you,
phosphor-bronze contact springs. Made in four styles. sent (ltrect.on receipt of price.
Ask 7 j = i Write a
your (‘arrerRadio for Price, $18 1830Wesof
dealer s v 1802 'gpucguc auiL b | catalog
fRs cHicAS O AR
s ) 3 . Fansteel Products Co., Inc.
] Dept. 2-B North Chicago, lliinois

| Leaters ana jobbers: The Fansteel Balkite Battery

l . Charger does away with compiaints and replace-
Ie 3l 3l 3l 3 3k 3 [ ||~
i

Improve STANDARD
your set OF B
w,“l’ a’l REOISTERED s, or
AmerTran ":."" EXCELLENCE PERFECT FILAMENT CONTROL
., for audio amplification
é?%-gg ¥ With all tubes—In all stages Bm@eak

THE PERFECT GRID LEAK

B

THE PERFECT POTENTIOMETER

‘ L3
Its  flat-top distortionleas amplification ing on the tube constant—the amplification B M
curveé assures a pure tone rendering of the is approximately 5 times the tube constant. 1
full musical scale. Type AF-6; turn ratio 5:1. Price $7,

It amplifies in one stage from 30 to 40  Ask your Electrical Dealer; or, sent carriage PERFECT BATTERY SWITCH

times in the flat part of the curve, depend- charges collect.

American Transformer Company, 179 Emmet St., Newark, N. J.
Designers and builders of radio sransformers for over 22 years

283 Greenfield Ave., Milwaukee, Wis.

When writing to advertisers please mention THE WIRELESS AGE
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Rubber |
Bushing
Insulating
Wooden Horn  J§
from Metal Sound

Conduit

Metal ; Gt

Sound -y
Conduit Rubber Bush-
Highlg tng Insulating

Finishe Sound Conduit

from Reproducer

Nickel Plated
Hinge Stand for
Lawering or Elevat-
ing Horn

“That’s the clearest
cone.  reproduction I have
Y ever heard”

p—
Screw for adjusting diaphragm to

— This is what one of America's
W The “AMPLION” leading radio engineers said when
i " A
5:;,& Pedigree he heard the Amplion at the New
© e et s pocden] oo Soeier York Radio Show in October.
D In 189¥—GRAHAM Loud Speakers I
w2 Placedsupon the market. And added to this wonderful
% In 1894 —Firstusedin the BritishNavy. s .
) Transmitters applied to Phonographs clearnessis volume and tone quality
= for l,ol{d Speaker reproduction. 'Dcm-
:::t‘;a;;:ylusolgnfrof McKendrick at as yet unequa“ed.
In 1896 =Naval Telephones developed s
and adopted by the British Admiralty. Slmple to Connect’ no extra bat_
In 1898 =Watertight Loud Speakers 3 .
patented. Fitted on board many war- tery needed. InSlSt on an Amphon
ships and mercantile Yeauls thrc:ughoyl .
;‘;‘,,i::'gj,;:;';';';‘;;‘t‘;‘5“"""""' Sie- demonstration before you purchase
In 1902 =Complete Loud Speaker in-
stallations o:‘p:e‘:lulu b-t‘:rye'pllnn a IOUd Speakel‘.
erected on yauhips as sole means of
‘°'““‘“"'“":“‘ : Patentees: ALFRED GRAHAM & CO.
In 1906=The mos ndive nEva
e caliosion to date, including exchamze SIGNAL ELECTRIC MFG. COMPANY
W“"L" ficted to British warehip “*Dread- Sole United States Distributors Menominee, Michigan
nought.

BURNDEPT OF CANADA, LTD.

ham Loud Speakerd ap-
Onwards —=Graham Loud Speakerd ap Canadian Distributors—172 King Street W.. Toronto

plied to all sorts and conditions of serv-
icein England and many other countries.
ashore and afloat.

In 1919 = No less than 12,000 ship
installations carried out.

In 1920 —<AMPLION"' Loud Speakers
produced for Wireless by Alfred Graham
& Co., and “AMPLION" Trade Murk
registered.

In 1922="AMPLION" standardized
by leading manufacturers of radio
apparatus in all parts of the world.

In 1923 = Amplion introduced into the

\_U“i“d Shatealand Cagadk: ) The World’s Standard Loud Speaker

V"'%‘;.‘EIIEH m"""ll|||||||“||m|"" -
s".“ N IF 'i' u[]llllh'lmm"l"mlllllmll""’f{f:l,'"ll"mﬂlllllllllIIlﬂ|||mmnnunmm...‘ =3y = o | I""".T.l.l.""'““H““m :
%nnn:umlhnummmmullll lﬁﬁ'.'u..|u||IIllll|||||l||||m“ln.u......f‘............u..um||u|||ll|ll'vl1lllllll|ﬁ' 2, G ?-,3.7:munnmm||||llulmnuum......m.,.“m"“l’HIImm
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i The long-life tube!

Since their inception, radio vacuum tubes have been fragile.
To knock or drop one incurred the expense of a new tube. But
IN 71 now there are

B Myers Tubes
I Practically Unbreakable

l 1[{ so protected by their unique design that they have been dropped on the
( itk
f But their sturdiness is only one feature. They are the most perfect detectors
nd amplifiers obtainable. Smaller capacity and no bunched leads mean less
interference—more clarity and greater amplification.  Actual tests, all over
the 1d oved their supremacy.
Two types—Dry Battery ;n% Unive]{s?il (for s:’l’ra;\ev battery). At your
dealer’s- s price an e supplied postpaid. rite for free circuit
diagrams. PATTERN No. 95

RADIO
TEST SET

i This radio set has been designed
to meet the demands coming to
us from serious experimenters,
manufacturers and dealers in
radio equipment and supplies, for
a complete radio testing outfit.
\While the various ranges of
readings permit making practi-
cally every test necessary in con-
nection with radio receiving sets,
1t has been particularly designed
for the taking of characteristic
ctirves on vacuum tubes, the only
extra equipment required being
the batteries.

The several instruments, any of
which may be used independent-
ly, include an O-1.2 filament am-
meter, an O-6 filament voltmeter,
an 0-120 plate voltmeter, an O-10
plate milliammeter and an 10-0-10
grid voltmeter,

Complete with instructions

Price, $75.00

Send for Circular
ORDER FROM DEALER
Jewell Electrical Instrument Co.
1650 Walnut St. Chicago

EACH complete with R Nyers@ Ltd
ll ] ‘. - L]
$ 5 e ByB. Myers (@, Ltd

H I ment requived. <" 240 Craig St. W. Montreal, Canada
(Actual Size

New and Enlarged Edition
HOW TO PASS U. S. GOVERNMENT WIRELESS LICENSE EXAMINATIONS

By Eimer E. Bucher 317 Questions and Answers Price 75¢c.
WIRELESS PRESS, Inc. 326 Broadway New York

Prizes and Cash

for

Hustling Boys

This Plug is only one of the many prizes you
can earn by securing only one subscription to

=

=

/Pacent

Duoplug
Retail Price $1.00

\

'~s z A Americad Faremost '
Ip~~~ e Radrophone Review
| e WIRELESS AGE
~
9885 v, R
4’6; 4C‘€ ~ (Bigger Prizes, too, for more subscriptions) [
0, 02 o
b 9, -~
}B,ZJ' N Write today for full particulars if you
-

4.’,0) n,e s realize the chance you have to make The Armstl:ong .SUP?Y'
it} % See good as our representative in your ! Regenerative Circuit
S .. Ty *s, territory. By GEORGE J. ELTZ, Jr, E. E,,

% . , . A. 'L E. E.
. I *o ) | Complete description of each
be ""o Oe, ‘*, CASH of Three Circuits Invented by
. “o “, ° ] MAJOR E. H. ARMSTRONG
S, /l‘p° e, %% for you |f_ you ' 52 Pages—21 Photos and Hook ups
o . - ‘ oy . g prefer it. Price $1.00
n, ; .
Wireless Press, Inc.
326 Broadway New York

When writing to advertisers please mention THE WIRELESS AGE
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IMITATED BUT NEVER DUPLICATED

350

each

DEPENDABLE

—for all new wave lengths

—Range 150 to 600 meters,
tunes in all new high wave
lengths.

—-180° type, gives double selec-
tivity of ordinary 90° instrument.
—Tubes of genuine grade XX
bakelite wound with single green
silk covered wire.

—Angular movement of rotor
gives super selective tuning with

ease.
— Direct flexible leads to Fahne-
stock clips eliminate contact

noises of spring contacts.

—Aluminum die cast frame re-
duces body capacity. For bench
or panel mounting,

VARIOMETER

Write for descriptive
Specifications

Dealers write for trade prices.

Shamrock Manufacturing Co.
314-316 Market St.  Newark, N. J.

'SHAMROCK

FOR SELECTIVE TUNING

180° VARIO-COUPLER
VARIOMETER

[FAFERARRCATAY £ 4

THE WIRELESS AGE

NOW—
panel right!

OU have completed experi-

menting, You are satisfied
at last with your hook-up. Now
—panel it so that it will look well
as well as work well! Have
handsome, durable sides and top
cut from this matchless material—

bakelite
dilecto

(A Laminated Phenolic
Condensation Material)

Withstands amazingly every kind
of radio abuse. Unaffected by
heat, cold, water, oil, steam, sol-
vents and weather conditions.
Highest in dielectric strength.
Ask any radio dealer to obtain it
for you, cut and drilled.

THE CONTINENTAL FIBRE CO.
Factory: Newark, Delaware
Service on Bakelite-Dilecto (also Contine

ental, Bakelite, Conite, Contex and Vul-
canized Fibre) from:

CHICAGO
332 S. Michigan Ave.
SAN FRANCISCO
75 Fremont St.

NEW YORK
Woolworth Building
PITTSBURGH
301 Fifth Ave.

1.OS ANGELES SEATTLE
307 S. Hill St 1041 Sixth Ave., So.

Offices and Agents Throughout the World

326 Broadway

VACUUM TUBES

In Wireless Communication

By ELMER E. BUCHER

The best text book on the market devoted solely
to the various applications of the Oscillation Valve

Price $2.25
THE WIRELESS PRESS,

INC.
New York

Smallest Loop Antenna

All the well known advantages of the
loop aerial are intensified in the Warren
Radio Loop. So small you can slip it
into a coat pocket, yet as sensitive as a
much larger outside aerial with all its
defects. Absolutely accident proof. Write
for the name of the nearest
Warren dealer and our Bulletin
containing latest hookups, TO-
DAY.

Type A-737 (300-700 meters) 6 Inches square—

non-tilrectlonal ves e
Type A-7236 (175-1000 meters) 6 inches square—

non -dlrectlonal .. Yo da0 $12
Type B-2537 (100-700 meters) 18 inches square—

directional

Type BL-2520 (200-18.000 meters) with honeycomb
coil mountlnz. 18 inches square—directional....$25

Send for Bulletin M-102
V-DE-CO. RADIO MFG. CO., Dept w. Asbury Park, N. J.

EXPERIMENTAL RADIO

By R, R. RAMSEY, Ph.D.
Protessor of Physics, Indiana Unlversity

For Those Who Want to Know WHY
The Only Bosk of Its Kind! Scientifically Correct!

Mensurements, calibratlon. and adjustment of recvlv:
Ing and transmitting apparatus, Flow to make. use and
callbrate a wave meter and know that it Is correct.
Tube characterlstics, mutual conductlon and ampilfica-
tion. Applieation of theors to Practical operation.
Weec out the poor tube or coil from. your set. Adjust
for minlmum distortlon. An eficlent phone trans-
mitter using the appafatus which all recelving fans
have. The reslsed editlon is a collection of over elghty
experiments mimeogSraphed.

Price. $2.00. postpald.
University Book Store Bloomington, lndiana

ACKERMAN RADIO
LOUD SPEAKER

Complcte, Delivered to
Ready for Any Part of
Immediate Use ° the United

States,

For the pricc of a headset
you can have a loud speak-
er that actually speaks for
itself. Not alone that, but a
loud speaker superior to
many of the much higher
priccd ones now on the
market.

Standing 21" high, with
11”7 bell and made of heavy
metal, eliminating vibration,
together with its special
loud speaking unit, this speaker
reproduces voice and music far
beyond expectations. Finished
in plain black or brown, also
special alligator grain in black
and green or black and yellow.
If your local dealer is unable to
supply you, send order direct to
us and pay postman on delivery.

Sold on a money-back guarantee.

Ackerman Brothers Co.,
Incorporated
301 West 4th Street
Dept. “WA” New York, N. Y.

When writing to advertisers please mention THE WIRELESS AGE
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PALL MALL PRODUCTS

Q Pall Mall

3 180° Vari-O-
¢  Coupler—150-700 meters
compact wonderful tuner
—wound with green silk
wire, *a coupler that
makes a good set better.”
Price $2.00. Ask for our

aew catalog and price list.

ESSEX MFG. CO.
Newark, N. J.

117 Mulberry St.,

Every Question
ANSWERED
for only $1

At last you have under one cover

JUST OUT
514 PAGES

Compiled by
HARRY F. DART,
B.S.E.E.
Formerly with the
Western Electric
Co., and U. §.

Army lastructor
of Radio.

Technically Edited by F. H. DOANE

O more need you turn from book to
book, hoping to find what you want.
It is all here, in 514 pages crammed full
of every possible radio detail. Written
in plain language, by engineers for lay-
men. Clears up the mysteries, tells you
what you want to know. A complete in-
dex puts everything within your reach
in a few seconds.
IT EXPLAINS: Electrical terms and

circuits, antennas, batteries, genera-
tors and motors, electron (vacuum)
tubes, every receiving hook-up, radio
and audio f{requency amplification,
br, t and cial tr it-
ters and receivers, super-regeneration,
codes, license rules. Many other fea-
tures.

Under one cover. Yes, it is all in
one volume of 514 pages of clear type
with hundreds of diagrams and illustra-
tions. Takes the place of eleven or more
specialized texts, each costing from two
to ten times the dollar you pay for this
single book. Belongs in every radio-
equipped home, on every amateur’s table.
Send $1 to-day and get this 514-page 1.C.S.
Radia Handbook—the biggest value in radio
to-day. Money back il not satistied.
fm———— TEAR OUT HERE — — — — — . y

INTERNATIONAL CORIESIPONDENCE SCHOOLS
Box 6023, Scruuton. Penna.

|

|

1 enclose One Dollar. -post- |
pald—the 514-page I. C. S. Rudlo Handbook.

It Is understood Ihat if I am not entirely |

satlsfled | may return this book within five I

|

|

|

I

.

|

: I"ease serd me-
!

I days and you will refund my woney.
|

|

i

|

Name.

Addrem
(=

When

THE WIRELESS AGE

A ghone plus a
FIBERTONE
makes a beauti-
ful musical in-
strument.

The highest tonal
quality undisturbed
by either metallic
noises or distortion is best obtainable
with a fiber horn. This one factor is
the reason for Fibertone's popularity.
And the low price for such fineness
is a sensation of the radio world.
The beautiful crystalline finish of the
Fibertone fits it for any place where
the finer things of the home are
seen.

If your dealer cannot

supply you,
write direct.

FIBER PRODUCTS COMPANY

36 Orange St., Bloomfield, N. J.

FIBERTONE

RADIO HORN

THE WIRELESS
EXPERIMENTER’S MANUAL

By Elmer E. Bucher

Complete information
details of receivers and transmitters,

Price $2.25

WIRELESS PRESS
326 Broadway

regarding construction

New York

T~ STATIC
and
Interference

| is reduced to
a minimum

T

Better
Reception

with the
NASSAU.

Proposition TRADE MARK

I Eliminates Aerial and Ground
The Secret is in the Patented Winding
| 1500 MILES ON LOUD SPEAKER

Pat. Pend.
| Price $35.00

Jobbers and Dealers
for

With 2 stages radio and |
2 stages audio frequency amplification
Write for Circular “W”
Manufactured by

NASSAU RADIO CO., Inc.

60 Court St. quqlg{yn. Nl. |
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The New
METALECTRIC
SOLDERING IRON

Operates on any electric current with §
the llmphuty. ease and efficiency of a
writing instrument.

An indestructible all - metal
quality product with a worth-
while guarantee.
Accepted as the logical
solution to radio soldering
problema.

‘RED-HEADS”

what we say about ‘‘Red-Heads''—they're
!XTRA OBDINARY radio receivers. We beileve
thay’re the best re-
ceivers on the mar-
ket today. Buperls-
tives are easy to say
apd hard to back up.
Hers'l how we back
up ours. WE GUAR-
1099 { ANTEE that soull
3 itke ‘‘Red - Heads.”

<) You take no risk in
busing them. We'll
refund your Mmoney
plus postage 1if you
don‘t 8gree with us

K’QO; after trial.
2 >3 “Red - Heads' are

R lhah lo.wdzsn rlurlclod.
Y " high-grade. alumin-
$5 50 lolq um - backed receirers
S B e ¥ on the market. Nine

Jears of recelver ex-
perience are behind

“worth it” - i

thelr quslity.

m— MODEL [0 Rl

'1017 Complete 3000 Ohm nt $6
L with cord

llumlnum b

brown-red ear €aps; smull 1igbt - lulnt.
exquisitely sensitise and fine-ten

‘‘RED-HEAD"’ Jr. $5

band;

Complete 2000-Ohm et
of new design; a re-
markable production

1015

Ample Heat—

Interchangeable Tips— Since1915  with the same workmanship snd guar-
Handle -'wnyt cool p::::"' m Aantee as on our standard Model ‘I’
Radio— yeas THE GUARANTEE

of vour dealer or write ¢ :l':l‘v:n'::: Money lb‘cekd '&.“"'ﬂef‘é".&"" nnu:

t satlsfi at . -Heads'" are
Pg.s';ll; EDII‘VEE;E,R;(FEC?;;;N;:! :?,';:'.:".' 'l‘!ol-:s."r r:cclverl on the market at the Drice.
NEW YORK S22 The NEWMAN-STERN Co.
' receivera  Dept. RD, E. 12th Street, Cleveland. O.

Radio Instruments and Measurements

CONTENTS
Part I. Theoretical basis of radio measurements.
magnetism. The principles of alternating currents. Radio circuits. Damping.
Part II. Instruments and methods of radio measurement. Wave meters. Con-
densers. Coils. Current measurement. Resistance measurement. Sources
of high-frequency current.
Part III. Formulas and Data. Calculation of capacity. Calculation of In-
ductance. Design of Inductance coils. High-frequency resistance. Miscel-
laneous formulas and data. Full cloth binding, 320 pp. Fully illustrated.

PRICE $1.75
WIRELESS PRESS, 326 Broadway, New York

The fundamentals of electro-

he Saturn
““Above the Ordinary’’

RADIO PRODUCTS

Automatic Plug

Nothing to solder or take apart. Prioe
Cord terminals inserted, instantly List
sripped, a touch on the lever, instani-

Iv releases. Each Saturn Plug sealed l
to protect you. Guaranteed.

Perfect Jack
Crowfoot offset and solder and flux on
blades all ready for soldering. Best mate-
rlals—Spring German silver blades, rounded
corner brackets ot nickle-plated brass, and
sterlin, silver contact points.
throughout.

Quamy

LIST PRICES
No. 1 8ingle Circult. Open,........
No. 2 Blngie Clreuit, Qlosed.
No. 3 Double Cireuit, Closed.
No. 4 Single Fllament control.
No. 5 Double Filnment control.

Write for Folder

The SATURN Mfg. & Sales Co.

48 Beckman Street
New York, N. Y.

PHONES

Dealers Write

WIENERWIRELESS
SPECIALTY CO.,, Inc.

21 Academy Street
Newark, N. J.

95

IMPROVED!
No. 40 Universal Plug

soc. The Pacent
“Forty,” already

popular as an efficient and
low priced plug, has now
been greatly improved by
a new type of connector,
greatly simplifying  the

Hnoaal

_"__-) method of connection. You
NECA N  need only to insert the cord
i tips and clamp the shells

together to obtain a sure
gripping contact. Connec-
tions are stamped to
indicate polarity, and
all metal parts are
satin nickel finished.

New Pacent Jacks

There is an improved
type Pacent Jack for
every modern circuit.

61—Single open circuit $0.60

62—Single closed cir-
cuit .

63—Double circuit. .80
64—Heavy duty (loop) 1.00
65—Three spring auto-

matic ...... .85 I
66—Five spring auto-
matic 1.00
67—Seven sprIng auto-
matic .. 1.00 87 Et%
68—Four sprmg auto-
matic, triple cir-
CUTl §omsomy s 1.00
69—Five spring specnal @
automauc ..... 1.00 * =
70—Six spring auto-
matic ... 1.00
Write for Catalog No. W 2 ‘“@

PACENT ELECTRIC CO., INC

22 Park Place, Ne.v‘l York ﬁ%
Pacent

RADIO ESSENTIALS

Here'syouropportunity. Radioneeds

you. Win success in this fascinating field.
Trained men in demand at highest salaries.
Learn at home, in your spare time.

Be a Radio Expert

1 will train you, quickly and easily, to design,
construct, install, operate, repair, maintain, and
rell all forms of Kadio apparatus. My new methods
ure the most successful in exiatence. Learn to earn
$1,800 to $10,000 a Year

F R E E Wonderful, home-construction, tube

receiving set, of latest design.
Writefor**Radlo Facts' free. Engineer Mohaupt.

American Electrical Association
Dept. G. 2 4513 Ravonswood Ave., Chlcago

When writing to adveriisers plcase mention THE WIRELESS AGE
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mateur Radio Stations of the United States
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1E Willard E. Edwards, 32 Cummings Ave..
Wollaston, Mass.
Jc Frederick Q. Sargent..... Maln St., Westford, Muss.
JH Clarence A. Rhodes, 64 Prospect St,

Bridreport, Conn.
LI Leo Jarret......c.veene 120 Ford S$t., Lowell, Mass.
Ls Ralph Y. Scott. .38 Bellevue St.. Lowell, Mass.
Rolund E, Burditt....36 Green St.. Greenwood, Mass.
MN  Qeorge \V Hulsman....5 Sanford St., Melrose, Mass,
NE  John F. McMahon, 43 Putnam Ave., Co

k. onn.

8.
NR Robert R. Davis, Suite 31, 524 “’ushlnnlon St
Lynn, Mass.
John F. Langmald, 97 Phlllips ‘\l;e.,

each Bluffs. Mass,
OW  Nelson B. Slackpole. 139 Pratt St., Providence. R. 1. SPECIAL

AAY John M. Hodge, 820 N. Main 8t., W. LaFayotte, Ind.
ABK Jumu H Leach..3345 'N. 6th St., Minneapolls, Minn.
.2302 Alden Ave., 8t. Paul, Minn.
AFY lery Bottrell .Bossemer, Mich.
AHS John M, Meye .Wauzcka, Wise.
AIF  Louis \Hluleln 1115 St. Louis Ave.. Chleago, IIi.
AIS  Edwin A, Slumpr. 3661-a Humphrey St..
8t. Louls, Mo
AJE  Amold C. Mason, 4953 Park View Pluc,

8t. Louis, )lo
AJO  Fred D. Doyle......2118 N. Clark St., Chicago, Ill
AKG Churles B. Grim r. 1823 Pearl St., Denver. Colo.
AMN Harold E. Chureh..1540 N. La Salle St., Chicago, 1],
AOK Arthur V. Grane, 5055 8palding Ave.. St. Louls, Mo.
AOL  Walter J. Rabe...,.1012 B. 4th Ave., Maywood, IIl.

BH dam:
BZM Kurl A, llelmnn, ‘3340 Clarendon
eveland Helghts, 0.

Cl
Joseph C. Fountain, 2122 Grlswold.
Porl "Huron, Mich.
CEP Dallas_Wise.......9187 Falcon Ave., Detrolt. Mich.
DEBX Paul Renton.. .1009 Ann St., Homestead, Pa.
FE Arthur 1. Benzee, Jr., 80 Westaeld Rd., P, O.
Box 331, Esgertsvlile, N. Y.
Gl Harold L. LeVanway, 241 E. Safinaw, Lanslng, Mich.
11 Perey \V Llster, Oukwood Bisd. and_Allen Rd.,
D. No. 2, Dearborn, Afich.
Jp Ou-ar A Chamb.rl-ln, 313 Bowery Ave., Akron, O.
Ux A. Hoffman, 1923 E. 70th St, Clevsland. O.

ACZ Frank E. Youns

Supplementary List brought up-to-date from January WIRELESS AGE 1
[
> : & 8 AGB Charles F. Montgomery...,.Ohlo Ave., Mldiand. Pa. 8 XPF Kalamazoo College........ ....Kal 00, Mich,
First District B AGD Fredorlck (€. Fus..".. Sl tion, KUY 8 X6 witlard Storage Batters €. {6 248 1308 Bt
undey 3 mble, ont 4 Ieveluui 0.
1 AAA Edward Bosmn, 458 Huntington Ave., Boston. Mass. Cloveland. 0. 8 XN  Federal Tel & Tel. o
1 AAL Roymand 8. Brown, 398 Lake Ave., Worcester, Mass, 8 AUW Donald A. Ploesser, 515 Smith Ave., N. \V o i CoayTa Elm“m A“
1 AAM John W, Rell. .10 Depot St.. Hyderlile, Vt. 08 XO  Westinghouse Elec. & Mtg. Co.
1 AAN Arthur Fern. 12 Essex 8t., Hartford, Conn. 8 AIC Louls M. NO"RI‘MR. Schoolcrnll. Mlcn 3 Xp Westinghouse Flec, & Mfg. Co.
1 AAP Ciifford A. Langworthy..R. D. No, 1. Westerly, R. 1. 8 Spenc ron Bt., Toledo, 0. 8 XQ  Rochester Gas & Elec. Co., 34 A
1 ACQ Wiillam D. Kelleher, 6 Kenwood Ave., 8 40 anklyn 8t., Syracuse. N. Y. Rochester. N. Y.
\vormler. Mbn. 8 AOC Horace A. Carmalt, 198 Vnmcu St., Brookville, Pa. 8 XR  Entrekin Elec, Co....321 W, 10th 8t. Columbus, O. L
1 ACY Rliehard G. nlk“nmerr"_ p G“] St., Exte H. 8 ARG Victor L. Mlller. 161 Park Ave., Broc kport. N. Y. 8 X8 Westinghouse Elec. & Mfg. Co.....E. Pitisburgh, Pa, >
1 AEH Walter T. 8lI st., Bo!mmen. N. H. 8 ARO Ross Moorhead, Township, R. D. No, 9, 8 XY Wost Penna. Power Co u Wood 8t., Plttsburgh, Pa.
1 AEl Charles P Ken cn St.. Providence. R I Findlay, 0. 8 ZAB Carl P, Goetz. 8 Atwood Ave., Clnelnnatl, O.
1 AER Liloyd R. vmun, State St., Concord. N. 1. 8 ARU Frlnk Fonll 31 18th St.. Buffalo, N. Y, 8 ZB Chas. 8. Taylor .6‘18 Masten St.," Buffalo, N. Y,
1 AEY Georgo D. L. Wood...,....43 York St Pouithey, Vt. 8 AYF Vin, Disision St., Ashtabula; Q. 8 ZC Ralph E. Humes....831 Jefforson St., Springfleld, O.
1 AFE Phillp Shaw. 165 Hackmatack $t., 8 AYY lllnlldo DeCOIl .424 Allison 8t., Nlles. 0. 8 ZE Everett Thatcher. ....263 Elm St., Oberlin, O.
Manchester, Conn. 8 AZ J. E. Fetzer, ca anuel Misslonary College, 8 2J Alvin L. Anderson..17 E. Liberty 8!..'Huhhlrd.' 0.
1 AFF  Willam F. Manning..... 35 Pond St, Nutlck, Mass. Borrien Bprings, Mich. 8 ZK  Elmer W. Reeze, 1001 W. \\'uhxnan 8t., '
1 AFL  George J. Sanders, oe A(u-ma. Ave., Waterbury, Conn. 8 BCY Charles J. Kunz .821 Sixth St., Wllson, Pu Ann Arbor Mieh. {
1 AGA Delmar R. Gavhit, 8 Branch Ave.. Eden Purk, K. 1. 8 BIB  Richard U. Coch R, No. 1. Ryesvlile, 8 ZL  F. 1. Phippeny, 136% W. Grand Rlver Ave.,
1 AGN Wiallace N, Adam, 193 Whitman St. 8 BIJW  Edward Stiles & as-Sleairid comb, Y. E. Lansing, Mich
Bridgewater, Mass. 8 BKO Earl Rhodes. .. 8. Depv)sler Sl . Kent. 0. 8 ZM Edward B. Landon, 130 Ave. F., East Pittsburgh, Pa.
1 AHB  Alred T. Tumner...62 Windsor Road. Waban, Mass. 8 BKS Andrews Radlo 59 Young Bt., Tonawanda, N. Y. 8 Z Geo. M. Withington. .. ... 316 Fitth St., Marletta. O,
1 AID  Mlildred 8. Lorentson, 23 Braman St., Providence, R. 1. 8 BKV larry L Grove....1171 West Wayne St., Lima. 0. 8 ZR Roy R. Palmer, 331 North Penna. Are.
1 AIK  Sherman E. Whiting, White Plains’ Rd., 8 BMI Gregory Ferenbach, 24 West River St.. Lansing, Mlch.
Trumbull. Conn. Wllkes-Barre, Pa. 8 ZT James H. Hampton..26 Mechanic St., Pontlac, Mich.
] Ajﬁ Harold JF Robinson, 10 Grlgg St.. Greenwich. Conn. 8 BMJ Geo, A. llor. Lincoln Apts. Ne. 36, Lincoln Ave., o
1 AJK  Arthur E. Linell, 207 lolden St., \Vorcester, Mass. oungstown, 0. = - 0
PAIY - William B 8, Jr., 72 Oak 5t Manchester, N. 1L, B BME Noroman O Himpure. 118 Saoust g Wiiminkion, 0. TECHNICAL AND TRAINING :
1 AKE Charles F.” Robbins.... .17 ‘Taylor St., Kecne, N, H. M8 Norman mburg. ontana St., Bumalo, N. Y. W i |
1 AKO uenn L. Fllekner, 38 Laban St Drosidence. 1. 1. 8 BXE Henry L. Roess. 108 Tnird St West, Oll Clty, Pa. “{r,\}l Budemins” Untverst Blumr st.. Pmsu%ofz'r'ir' l»oi !
} Atﬁ S L llu(r:nulell T b g - 1= - s.\_ Scltuate, Mass. ggﬁ-ly gro- ll-:l ’;3‘1"”&“"'3'3'1"; B " slz. m_\l}oiedN z 8YAl Y. M C A........ 2200 Prospect Ave., Cleveland, 0.
A el ] Qul N »ax . WA 3 . ANCTo! ol o, 5 34
chael Qulnn, 103 Kockland Nt Tedford. Mass. 8 CJG  Leater W, Reimsnyder, 310 \Voadlnun A‘s, 8 YF Sencca Vocatlonal ‘School, Sencca and ui;‘trr::ll;c gu
1 ALV Frank A. B Place, Cambridre. M N. Y. ‘W
1 AMY \l;re.}";r 1 g:;urn' 551 soy;;n:m«-n“;n E;lur:ffn:, ?:;;:. 28‘\:‘,’; Stuart P Grnhnm ......559 Cyrus st.. lonll. l3{\(1:{; 8 Wy OollegeRosfeianiCry fof DstriLy .f“; ul‘)‘:lr‘:’l‘:"e\'l‘lch "
APK 1t F St.. Reading, M h Ttoeco A 8 tica,
} Ak CI:‘::‘:llesF Bcu(}n?lfnm lsllAs)‘:{ﬁ}l At"” eading ass. g CRI. Frederick \V Dnuber Tro 522 Carclyn. ave: ) 8 YY Antloch Colleso Dept, of Physlcs, Yeilow Springs, O. 1
Melrose Hisd., Mass. llevue, Pa.
1 ASA Henry E. Metcalf, Box 216, Concord toa. 8 CTC 1larry L. Baltlmore...... 422 Maln St., Duryea, Pa.
edrord. Mass, 8 CUE llenry K. Brown. Jr.. P, O. Box 773, Connellssllic, Pa. . . .
| ATH James F. Currs. .. 1 Bollows St G2 8 DUAN - Ann, ebar IICH Behootsss chterssrs Ann_Atbor, Meh! Nlnth DlStrlct .
1 AUB Evorett B. Cobb...... (Irvan St., Miljls, Mass. 8 DBC Joseph J. Hazard, 37 State St , Saratoga Bprings, N. Y. N
1 AUK W. L. Cassell. .. Y.M. C. A, Fall Riser, Mass, 8 DBJ Lewls Stuart Winans, 622 Burdlek ;?".' -
1 W . Muln 8t., b alamazoo, Mlch. ‘ :
]:gl( Rnlp}?egn‘;'yl:rclel.og?‘s Jgnoor‘:e:‘ A Pf;;z:g" ’bd::: 8 DBU John B. Gordon.....2064 Cnnu-al St., Lakewood, O, CT  Cecll P, Meek.. 4536 Woodlawn Ave., Chleago, Il
1 BSG Ransom H. Willard..34 Summlt Ave., Everctt, Macs. 8 DBZ Norman W. Schm e R, No. 13, Dayton, O. HF Lawrence College, Dept. of Physics, Appleton, Wise,
1 CFX Edward T Hasnes. Vi, 8 DCR bunald F. Starr, Box 15, slnclulr Ave., 19 Indlans University,.......Campus, Bloomington, Ind.
19y Francls G. Quinian, 32 R Steubenslile, O. Jc Charies E, Erbsteln, Villa Olisla, R. F, D.
132 Arthor M. Bare. 8 DCY Edmond Schrecengost, 412 East Francls Ave.. ol T v No. 6, Box 75, Elgin. 1L
1LA Lewis M. Hilles. Myrtle St.. Somerville, M Connellsvilte. Pa. 3 NO ~ Liosd V. Jonns e L
1 LM  Frank E. MeMuster, Blllerlca St., Chelmsford, Mass, & DDV John L. Stiles............. Rensselner Fulls. N, ABL  Harold W. Ciuik, 2403 Latasette g1 Fe Wasne Ind.
L MP  Ervin L Crandell, 1254 Commonwoslth Ase * 8 DET Walter H. Vogler..117 Lafaette, W., Dotroit, Mien. $ ACF Paul Garrotta......... 611 Plerce St.. Omaha, Nebr.
Allston, Mass. 8 DFF Kenneth Hyberger. 823 . Cory Avo., Findlay, O. AEE  Victor E Kranltz..134 8Sherman St., Mllwaukee, Wisc.
1 NC  Albert 3. Frankiln..12 Packard Lane, Quingy, M B DE] oo Meltride 011 Midhend SC, Buy City. Mien, 9 AGL Alfred F. Choulnard. 106 W, Nort 8t
I NT  Norman C. Theobald,.250 County St., Attleboro, Mass. 8 DFW Franklin D. Burdeno, 207 So. Jefferson St.. AHK Harry E 4 Indlsipelle; i
1 I'Y  Bruce Boyd,...34 Wellington SC.. Longmeadow, Mass. Sturis, Mien, § ARK gur E. Eaton 4818, 20th S¢. Lyneol. ,’§°°'
1 QR Albert 4, )\lnn 262 Northrup St Edgewood, 1, 1. 8 DOU. Potoskes HIsh Sehool. Howard & Stale AQF e 1% i Yak
1TG  Jumes W. Kelly .North_ Yarmouth, Me. Petoskey: aign. § AQE Chester L. aliey.. 1182 Ninth 8t. iluron. 8.
1IN Joim A Glllen 333" Anderer Bt. Lanronce, Mess. 8 DHUB J. Milton Guyton.....48 Evans St., Unlontown, Pa. 9 ARB Halver Thorle 3850° Beiden Atc. Chicao. 1IL
1w M3 Yitsan. 68 Notre Dame Ave. Muneheotsr, 2 if, 8 DHD Toward P. Gould. 753 Brookline BIvd., Plttsburkh, Pa. I AUC Walter L. Malor.. [, First St.. Albany, Ind.
4 gg;m} llm;;n T)énmu Foody....Unlon Bt., Fuitonsllle, N. Y. AXM Ralph Price, “2 E. Eim (Elm %‘ex’termn City, Mo,
CIIANGES Robert Slmpwn. 37 Cresson 8t., Pltisburgh, Pa. - e 2
1 AELL F. €, Beekley .Stlver Lane, Martford, Conn, 8 PIW Leon F. MuL..... 11211 Detrolt 8t, Cleveland, O. A?\‘)z( n’y’,n"cwnfmws"”a i ])}nm S ivstone, “1"‘"
1 AFZ Willfam C. Bohn..25 Blakesice St.. Cambridge, Mass. 8 DKU Willan IL St. Clalr. 2733 East 116th 8t. BBS Jon Tundbork. roe 30T . tn St Topeke. Ka
1AIC Leo V. Devlne. .. ....33 Adem St., I'iustleld, Mass. . Cleveland. 0. § ICY Vincent Hamer, 308 W. Sccond St 1
1 Al Guy I Entwistle, 41 Pennsylvanin Ave., 8 DL1  Walter A. McAllster.............. .. Purnassus, Pa. J Washl K
g d Somervllle, Mass, 8 DLN Robert W. McCracken, 46 So. Third 8t., BDO Kurt H 4121 Loty i Tt e 1
1 ANF Merbert P. White, 347 Humphrey o Cuunora Fults. @ § BRGS0 JIock et aves Y Matine, T
i : : ‘e Maven, Conn. 8 DLU Fatsy Labato....201 E. Myrtle Ase., Younsstown. O § RN, QUL Nioen: 2 g::’;"m
. S ;O M onald Miller. .. iroad S Conneaut, O, b 4
A e i Cotemam 000 Tr e e "M% 8 DL James I, Sunderiand.§ . fludson Ave., Dagton, 0. 3 BLM W. €. Wharton et ST
- ; Miligh. Mass. 8 DLX Howard Vanderwil, 325 Frankiln Bty 0 5 00 KR S e Ml 100 W, Lven St Maspait: Miun:
- g " - n, cl N o
1 BAN Kllllan V. R. Lunsingh, 245 Believue glu,;"o"' Mass, 8 FE Arthur 1. Benzee, Jr., 60 \\elmeld g;tg :{Il):er‘t‘ :1 Vlirnlr(w TR W Peg:xnl'(l':guli‘ﬁ
1 BGD Pilliips E. Burke, 61 Rodgers age.. " "0 T 00 eney B Joyeooeorioes ‘“_““’c'l‘:,'n'e','&'_ Nije: 9 BTK Waldon Olscard. 338 Liartlett Ave., Milwaukee, isc. |
I BHR Irving L Weston..... 63 Colontai Ave, Lymn, Mass. 8 KA Albert M Oldiiam ' /35 MC ‘View 8t., Avron, 0, 3 BYY Konneth Wo Duick.....ooooo.. A""‘s; ';"u'f’ Min:
1 BIIG Edmund Howard.... .76 High 8t., Waterbury, Conn. 8 OF  Dayton Co-operatise Hikh Botoal, 3“;{“ s 6. 8 COQ duotes £ Pioits. B I amptan. Nebe.
} g:g 9::.(;1!"11‘.‘_-(%&-. War houm Point, Conn. 8 ({'F Joseph T. Moore. 5015 Alder St.. E., E. Plusbursh,’l’n' ‘(::J(;‘P lﬂx:]e(;,e lt‘ed«::‘nl, 453 E. Park Drive, u‘:;mbl:rs'ym I\l.y:‘\:
ol vyt Mo Y Bl B ts” iy, 3 S Bl B, 1 Yl A4, ooingsS. Bak
=N Bt . 4 4 U] Tuchlss...... neoln 0,
1 CKY Tarrs 3. Kiorrel: 543 Whatles Aser. Naw nm Conn, 8 WW  Robt. J, Halesy.......... 599 Grant S, Buftao, N. Y. 0 GTX Farl 'K Rumbsukir. 020 Ghandier St. Danciiie, T,
1 CRV John L. Plke. Alfred St, R. F. D.‘ .\Po s CHANGES Wm. & Donald Bottenhorn, 1130 Nelson St. v
1 2“ ’1-‘:1 D. lBrev«er ..... mwnmn st., \e\;‘lom;n:l, élnsu AEZ Willam A. Herbert, 112 “’esﬂnshﬂm ,\":: riing, pa, O BIK Idean H. Paulson......13 Second snml‘)u‘l‘uﬁ',’e'sd:: .
1B St.. rtford, » .
1FEV  Hanma W Prace. 176 nﬂ'ﬁffﬁ' St. Westbrook, Me. 8 AHR Jobn D. Huntles, 707 South Muin' b'- Clyde, 0. ﬁE ll‘l".brﬁ?fi g’ 1:':\:1,? 323" V::!?olol;l A\os"bn‘lzml)’r:rr'k Iux‘n‘f
1 FS  Marold F. Southwick..103 Green &t.. Fall River, Mass. ;1404 Mauss St. Cinclnnatl, O. g B Hllary Doetfer ... Collegeville, Ainn.
1 HX Boyd Phelps........ 20 Rodnes St., Hartford,” Conn. 32 Heusey Ave.,, Buffalo, N. Y, 5G Graceland Collere .Lamonl, Jowa
} HY  Wililam J. Meekin, 408 E Water St., Rockland. Mass. Yol '}"(liééri"si'nlﬁrrﬁgm' Pu AAK Charles H. Atchlson, 6274 Famous Ave., St Louis, Mo.
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1 L . APM Frank J. Sadllek....1428 23d St.. Des Molnes, lowa
1 QY  James L. Jenks, 209 Cottage St., Pawtucket, R. I. 8 XAN Charles F. Nichols. ..Elm St., Webster, N. Y, AQL Charles M. Morgensen, . . moo villa St., Racine, Wise.

1 88 Rayburn F. Jetterson. 168 \Washington St.. 8 XAP West Penn I'ower Wood 8t., Pljtsburgh, Pa. AQQ Oliver P, StuMebeam, 1419 Logan Ave..
Islinglon, Mass. 8 XAS Henry B, Joy, 301 Lake Shore Rd.. N Marlnette, Wise.

1 TK Merrill C. Orswell....Governors Ave,, Medford, Mass. Grosse Pt. Farms, Mfch. AQR Glibert C. Eellersman, 36 N. Elm Ave.
1 UK Joseph M. Washburn, 57 Madison Ave., 8 XAY Crosley Mfg. Co., Coleraln and Alfred_St.. Webster vaes, Mo,
N. Cambridge, Mass. Cincinnatl, O. ARS  Ansel A. snrlu....lSM N. 18th 8t., Omaha. Nebr.
10Q Roland 8. Bruncau, 541 Maln St, Somervllle, Mass. 8 XBA Penna. Power & Llght Co., 802 Hamliton 8t., ASK  Lester W. Lln 1513 Belmont Ave., Chlcaxo, .
1Vve Richard Baer. ....70 Ontario St., Plttsfleld. Mass. Allentown; Pa. ASO Gu) Ihll " Fairfax, lowa
& Light Co. (Haute Statlon), 8 XBB Penna, Power AVK Vat Swea City, Iowa
802 Hsmilton St., Allentown, Pa. AWER Chronlclu Publ Co., 415 S. Washington St,
2 D' R 8 XBC Penna. Power & LIght Co, (Hazelton Statlop), Marlon, Ind.
lghth tstrict 802 Hamllion 8t Allentown, Pa. 9 AYD Elvin A, Gruhlke, 518 W. lom St.,

8 XBE Alfred R. Marey, 113 W. Raynor Are., Sloux Fulls, S. Dak.
8 AAT Ralph A, Ohle .Box 82, Hadley, Pa. = Syracuse, N. Y. AYR Crrl] E. Cornwell..... 320 \Vllnul St., Osage, Iowa
8 ABF Weldon B. SIﬂKGI’ 94 W, Fumes St.. Columbus. 0. 8 XBF Partridge, Henry Jumes. 135 Bro-dwuy Ave,, AYT Gordon Knox..3615 S. Benton Kansas City, Mo,
8 ACI Robert Schermerhorn, 227 Weldon St.. Rochester, N, Y, ~ Dover, O. AYU Seymour D. Pursell, 1006 Stouxmon 8t., Urbans, IIl.

8 AEJ Charles W. Morgan, 208 \West Bridge St., 8 XBG Doubleday-Hll Electrle Co., 719 Liberty Ave., AZC Charles R. Shaffer, 3112 8. Hnrrlson St
Grand R-plds Mleh. Pittsburgh, Pa. Wa: ayne, Ind,
8 AEN Harold D. Nye, 144 Columbla Sl 8 XBI Thomas W. Scott. 401 Cedar Ase., Connellsrlllo, Pa. BAY Roy N. McCord. Hayward Indlan Schl., Hly“ard Wise.

uylkll) Haven, Pa. 8 XBJ Michlgan Limestone & Chemlical Co., BCC Fred G. Hetherlngton, Valley Mlills., R.

8 AFB Earl P. Coventrs........Maln Sl v Cldyvllle N, T. Rogers City, Mich. Box No. 135, Indianapolls, Ind.
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Manufacturers: I
Put your problems ui ‘
to us. We ean help
you reduce your costs.

I 1

When the air is packed with music
, And the DX test is going strong
| There’s a heap of comiort just in knowing

That things simply can’t go wrong.
You're hooked up right and proper
And vour set is at its hest
' Ins’lated with BAKELITE-DILECTO
That has met vour every test.
So fireup the corn-cob and takea-hold vour kev
Goafter that DX record and send across the sea.

(with apologics to \elvet Joe)

W hen There's a real job of long

| distance work to be done

~ BAKELITE-DILECTO

THE INSUI.ATION THAT PERFORMS THE PROMISE

| Wil help you do it perfectly

Insist on the genuine BAKELITE-DILECTO. There is only one.
i LR Made in sheets, rods, tubes and special shapes.

| OUROTIHER Continental-%a_kelile Comes in sheets. rods, CON" CocsRinldhecisNorTrolls
PRODUCTS ulcanize-%}’hre wubes and special shapes. from .0005" 10 020" thick.

i THE CONTINENTAL FIBRE CO.

NEWARK, DELAWARE

\ 233 Broadway, New York 332 Ss @ dchigan Avenue. Chicago, 111.

I 5 . 411 S. Main Street, Los Angeles, Cal.

rll 75 Fremont Street, San Francisco, Cal. 85 Plymouth Ave.. S., Rochester, N. Y.

‘ 301 Fifth Avenue, Pittsburgh, Pa. 1927 IFirst Avenue S., Seattle, \Vash. ‘

www . americanradiohistorv com


www.americanradiohistory.com

About the Scaraity of Goods

First, the demand exceeds the sup-
ply manutaciurers are constantiy incCreasing their produchton,
but demand has been increasing even faster
Second, the situation 1s not being helped by most jobbers, due to
the fact that they are also retailing, which of necessity causes
them to withhold goods in order 10 meet their own consumer
demand.

‘Distributors for: ll

" S

Supply will catch up with demand within.
the next few months—but you want goods now as well as in ghe
future; therefore deal with a jobber whose business is to supply

dealers only. lLudwig Hommel & Co., locks to the dealer for
its orders. Its interest lies in giving to the dealer the service
and goods that will help him in his business. Ludwig Hommel
& Co.. is not a retailer-—it is one of the largest jobbers of radio
supplies in the country, distnbutes the products of the best manu

facturers (see list below), and even under present conditions is
ready 1o supply most of the dealers’ needs promptly

\C
Dlgne ll
Vi {
A Kellogg |
r-Canot |
L u
Frost Burgess |
Brande Hipco
Pacen Homcharger |
o
} 1
KADIO CORPORATION MAGNETIC De kay
10DU LAY -
S O Teet L iy . ) (f
Modutato 1adl e, $1.50, $12.00 nd other leadi 4 ers. |}
$17.00
TELEPHONES
s
ad
. Nuv
De it 2 + LOUDSFEAKER HOKN-—Make your own,
Fype B soudgpeaker ut nominal ¢ost. Use one of
Holizpe-C lg,i,fm ¢ the phoues of your hbud set or a single
ESTED CRYSTALS— Eepectully mcommieude phone. Price within the reuch of all. $5.00

lested and guargnte

3{ fair priu.-»

WESTINQUHOUSE VOUAROLA—The best

Loudspeaker on’the murket, Wi [i

faucy price? No storage battery reguired er received
By conuecting three or four “K* butteries Tt
(instead of the usual two is con: od Co
eu it T g i vl q r carry with

results thun with any other lLoudspeiker ” of the customer

Speech and music reproduced free from
distortion. x:30.00 List. 1!

for phoie roveption.

llu urg,ummuou uuu on \\nj

built for the pust 16 years

whether large
] lers

Homme! & Co. solicits 3our buslm—sa

Every erystal carefully List.
I seusitive. $0.25 List

A Personal Word '

Ludwig llommel & Co., is an instilu-
tion bulilt to eudure on the principles

. and service—
vhiie

No ction :
wh t || vACUUM GAM PROTECTOR—Approved
- by by Nationu! Bourd of Fire Underwriters.
S Jl Fur, superior to lightning switch, aud safer
Ludwle Hommel. becuuse always in e¢ircult for lightning

——— :‘--'_—J protegtion, $2.50 List,

’

o

=t
LIS = 18
SIS

) - 1 s M
530-534 FERNANDO ST. TR PITTSBURGH, PENNA
p—— - —— tz—%"na"‘!E :
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—Push! — Pull

AMPLIFICATION

for Quality and Volume

In a search for an amplifier combination which would give the maximum in quality
and volume, the push-pull method has proved particularly satisfactory.

While push-pull transformer coupling does not increase the amplification per
stage, the maximum undistorted power output is greatly increased. The reason for
this is that distortion due to tube overloading cancels out, permitting a greater out-
put from each tube than would be possible if the tubes were used as in other methods
of coupling. A further advantage of push-pull amplification when using an A. C. fila-
ment supply is that hum voltages also cancel out, rendering the amplifier very quiet.

The type 441 unit with two type 171 power tubes having a plate voltage of 180
will give more volume and better quality than a single transformer coupled stage
using the type 210 power tube with 400 volts on the plate.

The General Radio Type 441 unit is completely wired and mounted (as illus-
trated) on a brass base-board with conveniently located binding posts so that the
unit may be built into a receiver or connected with an existing set as a separate
unit.

The type 441 may be used with either the UX-226, UX-326, or UX-171, CX-371
tubes.

Type 441 Push-pull Amplifier.....__. Y : .820.00

The type 441 unit is licensed by the Radio Corporation of America for radio
amateur, experimental, and broadcasting reception only, and under the terms of the
R. C. A. license the unit may be sold only with tubes.

Type UX-226 or CX-326 Amplifier Tube................_..._____... ] ... 83.00
Type UX-171 or CX-371 Amplifier Tube........... ... 4.50

GENERAL RADIO COMPANY, Cambridge, Mass.

GENERAL RADIO

Parts and Accessories
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Te

acids

water \
trouble excuses
batteries makeshifts

]
b ®
cAlways Ready--cAhvays Illgﬁt
The cabinet panelled entirely h Plugin Your Light
snrmmns Freshmamn e Listen

mounted on a Baffle Board

5 /

which is placed in a remark- $ 00
ably resonant tone chamber, U [
rendering exceptionally fine

tone quality and “true-to-life” COMPLETE READY TO
reproduction.

OPERATE
A Freshman development—licensed under patents; R C A— General Electric
Co., — Westinghouse™Electricf & Mfg. Co. and American Tel. & Tel. Co.

CHAS. FRESHMAN CO., Inc., Freshman Building, New York

800 NORTH SPRING ST., LOS ANGELES

4
5 PRINTED BY H. Z. KRl ° CO., SAN FRANCISCO, CALIF.
-
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