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"Black Beauty" Dial and Knob 

Our No. 1373—Made in 3", 3 1.", 3>g" and 4", with 3/16" or  shaft, to retail 
at 75c, 90c, $1.10 and $1.25 each, respectively. They're all guaranteed not to warp, 
have a permanent jet black surface with genuine silver plated calibrations and 
figures chemically engraved thereon. Sold without knobs to manufacturers if 
necessary. 

Small Name Plates 2x3/8" in Nickel and Black with the following different titles. 

Phones 
Aerial 
Ground 
Secondary 
Primary 

1 Mr. Manufacturer:  
Get ahead of your competitors by using our No. 1373 Dial for enhanced appearance, moderate price 

and quick deliveries.  Write for dealers, jobbers or manufacturers' prices. 

Audion  A Battery  2nd Step  Detector Tube 
Detector  B Battery  3rd Step  Output 

+ —  Vacuum Tube  Grid Variometer  Parallel 
Off  Transmit  Input  Coupling 
On  1st Step  Telephone 

These and any special design in any shape, size or finish 

2-19  R A DI O  RECEIVE R 

Western Electric 
M A D E  IN  U. S. A. 

ETCHED PRODUCTS CORP. 
Detroit 
Milwaukee 
Des Moines 
Seattle 

Long Island City, N. Y. 
Tel. Hunters  Point  6230-6231 

Newark 
Boston 
Chicago 
Cleveland 

\VI en writing to nrivirti ,rs ple.,i• mention THE  W11:1:1 
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Why Not? 
Why not have the enjoyment this summer that you are planning for next fall 

and winter ? 

This relates to Radio, of course. 

If you are one of those who have decided to postpone till fall the purchase of 
a radiophone receiving set because you are afraid you won't get the desired results 
during the summer months, consider the facts that follow which are set forth for 
your guidance. 

Some folks, who really do not know whereof they speak, have voiced their 
opinions, as facts, to the effect that successful reception of broadcasting is impos-
sible during the summer months because of static disturbances. 

Less than a year ago (July 2, 1921) the first really big job of broadcasting 
'was done when a voice description of The Dempsey-Carpentier fight was sent from 
the ringside, on a hot, muggy day that seemed to be all that broadcasting weather 
should not be. 

Reports of successful reception of this transmission were received from 
as far away as Milwaukee, Wis., Chicago, Ill., Saginaw, Mich., Florida, up 
in The Maine woods and 1500 miles at sea. 

That event was handled by an amateur association (N. A. W. A.).  With 
their permanent equipment, their trained operators and all their other facilities, it 
is logical to assume the big broadcasting stations will give you what you want this 
summer and that you will get their transmitted programs satisfactorily. 

So go ahead and get that set. If you stay at home you can take your own 
time in getting your set rigged up just right. 

If you go away pack up your set and take it along. It will be fine company for 
you, particularly on rainy days. News—concerts—base ball scores and other good 
things will be brought to you. 

And besides—the time to buy is now when sets are available. In the fall when 
everybody else wants one you may have to wait longer than you should. 

Yours for a radio summer. 

WIRELESS PRESS, INC. 

\ 

When writing to advertisers please mention THE WIRELESS AGE 
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CROSLEY RADIO PRODUCTS 
"Better—Costs Less" 

The Sheltran 
Audio Frequency Amplifying Transformer 

The CROSLEY SHELTRAN 
AUDIO FREQUENCY AM-
PLIFYING TRANSFORM-
ER.  High grade materials 
and  excellent  workmanship 
combine to give the CROSLEY 
SHELTRAN great efficiency 
and attractive appearance so 
often lacking, except in the 
most expensive transformers. 
Incorporated in the design of 
the SHELTRAN are all the 
characteristics  necessary  to 
obtain maximum amplification 
from  the  modern  vacuum 
tubes.  The ratio of turns is 
9/1. The CROSLEY SHEL-

TRAN has a base area of 11/4 "x21/4 ". Net weight.121/4  ounces. 
The over-all length is 21/4 "; the over-all height is 2-7/16"; and 
the over-all width is 2-11/16". 
Price, complete ready to mount —$4.00 

Crosley Variable Condensers 
These condens-
ers need no 
further  intro-
duction.  They 
have been ac-
cepted by radio 
experts all over 
the country as ¡re  
being extremely 
efficient in all 
kinds of work. 
The Model "A" 
has a wood 
frame and the 
plates are high grade laminated wood. 
The Model "B" has die cast frame and 
best quality laminated wood plates. 
The Model "C" has die cast metal frame 
and porcelain plates and has a conserva-
tively rated capacity of .001 MF. 
All CROSLEY CONDENSERS are test-
ed under one thousand volts before ship-
ment, and will not shower or break down 
in radio phone work. 

Price 
Model "A" without knob and dial  $1.25 
"  "A" with knob and dial   1.75 
"  "A" with knob and dial mount-

ed in mahogany finished 
cabinet  complete  with 
binding posts   2.50 

"B" without knob and dial   1.75 
"B" with knob and dial   2.25 
"B" with knob and dial mount-

ed in mahogany finished 
cabinet with binding posts 3.00 

"C" without knob and dial.   2.25 
"C" with knob and dial   2.75 
"C" with knob and dial mount-

ed in mahogany finished 
cabinet with binding posts 3.50 

Crosley knobs and dials complete, each  .50 

44 

46 

di 

44 

Crosley Cabinets 
We manu-
facture  a 
full line of 
cabinets in 
gum,  ma-
hogany or 
q u artered 
oak,  and 
furnish 
them with 

genuine formica panels. Prices on cabin-
ets range from $2.50 to $10.50. 

CROSLEY MANUFACTURING COMPANY, 

Crosley 

Harko Senior Radio Receiver 
This instrument is a 
combination tuner and 
audion detector, and 
was developed to sup-
ply the demand for a 
low priced efficient re-
ceiving outfit with a 
range of 150 to over 
600 meters. The hook-
up is special—of our 
own design and is 
non-regenerative. New 
Jersey, Pittsburgh, Detroit and other phones are regularly 
copied in Cincinnati and other points, with this receiver. The 
HARKO SENIOR is 111/4 inches wide, 6 inches high, and 
474 inches deep. Price, complete without "B" Battery, "A" 
Battery or phones—$16.00. 

Crosley Two-Step Amplifier 

This instrument was 
designed to give the 
very maximum in 
value and to match 
up with the Harko 
Senior, using the 
same sized cabinet. 
Complete with am-
plifying transform-
ers, sockets,  rheo-
stat,  switch, bind-
ing posts, etc., mount-
ed on formica panel 
in mahogany finished cabinet. This efficient instrument can 
also be used with any other apparatus requiring two step 
amplifier.  Price, complete as shown in illustration—$25.00. 

V T Socket -60c 
"Better—Costs Less" 

The  biggest 
selling socket 
on the market 
today.  Prac-
tically un-
breakable. For 
either base or 
panel mount-
ing; made of 
one piece of 

porcelain. No metal shell and no ground 
hum. Better—and costs only 60c. 

Crosley Variometer Parts 

Consist of two stators, one rotor and the 
necessary hardware as shown in the il-
lustration for complete assembling. Shaft 
for knob and dial is 3/16" diameter. 
Wood parts are furnished either in ma-
hogany or poplar. 
Price, complete, made of poplar 
wood   $1.50 

Price, complete, made of mahogany 
wood   $1.75 

Harko Radio Receiver 
The most 
co mpact, 
c o mplete 
and cf-
fi cient 
crystal 
r eceiving 
outfit on 
the mark-
et.  Will 
tu n e 
from 200 

to 600 meters, bringing in spark, voice 
and music with amateur antenna. A won-
derful little instrument. Price, complete 
with battery, etc.—$9.00.  One thousand 
ohm single head set, 125 feet of wire, 
insulators, etc., $6.00 extra. Complete out-
fit—$15.00. 

Crosley Variocoupler 
Parts 

Consist of formica 
tube, rotor and brass 
hardware for com-
plete  assembling. 
Price, not wound or 
assembled, as shown 
in illustration, $1.50. 
Rotor only-40c. 

Jobbers and Dealers: Order now 
if you expect early delivery. 

Radio Dept. W-4, CINCINNATI, OHIO 

When writing to advertisers please mention THE WIRELESS AGE 
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150 Blue Printed Radio Designs 
NOW AVAILABLE 

Over 100,000 Satisfied Customers in 18 Months 
Enabling you to build your own Radiophone Receiver or Trans-
mitter at a 50 to 75% saving under finished instrument prices 

Features 

Designs backed by actual performance 
Expert Senior Commercial Engineering 
Expert Draftmenship 
Blue Prints 21x28 inches, one to four sheets 

Infallible Drawing system giving 

Assembly views 
Detailed parts 
Wiring diagrams 
Technical data 
Bill of Material 

Knowledge Blue Print Reading Unnecessary 
Special parts  supplied machined, coils 
wound, etc., ready for assembly. 

Ask for Catalog 88 

It gives— 
Illustrations of Models built by customers 
Actual results obtained by customers 
Complete List of Designs 
Prices of parts for each design 

Models will be on display in our New York Office BUILT  FROM  EIS  BLUE  PRINT  DESIGNS 
A high power  Radiophone and  CW  Transmitter 

EXPERIMENTERS' INFORMATION SERVICE 
220 W. 42d Street, New York City 

Phone, Bryant 6914-15-16 

Mid-west Distributor 

CO M MON WE ALTH EDISON CO MPANY 
72 W EST ADAMS STREET, CHICAGO, ILL 

and at 

All Progressive Radio Dealers 
NOTE: We originated Radio Blue Print Designs with first ad QST Feb. 1921. 

When writing te advertisers please mention THE WIRELESS AGE 
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RADIO APPARATUS 
Distributors of Reliable Radio Apparatus to Schools, 

Colleges, Radio Clubs and Experimenters 
All Over the World 

"PITTSCO" 

Specializing on "RADIO 
CORPORATION'S" Products 

"PITTSCO" 
Now has three Stores. 

Send us your orders. 

The present tremendous demand for Radio Apparatus has practically 
made it impossible for us to render our usual SERVICE. Reasonably prompt 
delivery however can be made on the items listed. 

AMPLIFYING TRANSFORMERS 
No. P-1 General Radio, Semi-mounted   $5.00 
No. 50 Chelsea, semi-mounted   4.50 
No. A-2 Acme, semi-mounted   5.00 

ANTENNA WIRE 

"Pittsco" No. 14 Hard drawn copper, (80 ft. per 
lb.) per lb  40 
500 ft. (Special value)   225 

"Pittsco" 7 strand No. 22 tinned copper, per ft  .01 
500 ft.   4.00 
1,000 ft.   7.50 

"Pittsco" 7 strand No. 20 Phosphor bronze, per ft  .02 
500 ft.   7.50 

ANTENNA ISULATORS 
No. P-1 Electrose Ball insulator   .35 
No. P-2 Electrose 4 inch strain insulator   .45 
No. P-3 Electrose 10 inch strain insulator   .75 

"A" BATTERIES (Storage Batteries) 
Yale 6 volt 60 Ampere-hour   18.00 
Yale 6 volt 80 Ampere-hour    21.00 
Yale 6 volt 100 Ampere-hour   25.00 

Note.-These batteries are shipped carefully 
crated and fully charged ready for use. 

"A" BATTERY RECTIFIERS 
No. P-1 Tungar, 5 ampere type, complete with 
bulb   

No. P-2 Tungar, 2 ampere type, complete with 
bulb   18.00 

No. P-3 F F. Battery Booster, 5 ampere type   15.00 

"13- BATTERIES 
No. 763 Eveready, 22.5 volt small size.....  
No. 766 Eveready 22.5 volt, large size, 16% to 
22 14 volts   

N,,. 774 Eveready. 43 volt. large size. variable.. 

CRYSTAL RECEIVING SETS 
Aeriola Jr., Westinghouse, complete with tele-
phones    $25.00 

Every-man's DeForest, complete with telephones 25_00 
CONDENSERS (Variable) 

No. 1 Chelsea, fully mounted, .001 Mf   5.00 
No. 2 Chelsea, fully mounted, .0005 Mf.   4.50 
No. 3 Chelsea, unmounted with dial, .001 Mf.... 4.75 
No. 4 Chelsea, unmounted with dial, .0005 Mf   4.25 
No. 367 Murdock, fully mounted, .001 Mf.  4.50 
No. 368 Murdock. fully mounted, .0005 Mf.   4.00 
No. 3660 Murdock, unmounted without knob and 
dial, .001 Mf.   4.00 

No. 3680 Murdock, unmounted without knob and 
dial, .Q005 Mf.   3.25 

JACKS (Radio Type) 
No. P-1 Open circuit  .70 
No. P-2 Closed circuit   .85 
No. P-3 Two circuit  $1.00 

LOUD SPEAKERS 
Arkay, horn only, satin finish   500 
Federal Pleiophone, complete with piton(   14.00 

PLUGS 
No. 34-B Firco, round type  2.50 
No. P-1 Western Electric   1.10 

SOCKETS 
28.00  No. 156 General Radio, improved model   1.50 

No. P-1 Chelsea   1.00 
No. P-2 Clapp-Eastham, bakelite type •   1.00 
No. UR-542 Radio Corporation   1.00 

TELEPHONES 
1.75 No. 56 Murdock 2000 ohms   5.00 

No. 56 Murdock 3000 ohms   6.00 
3.00 No. 2A Stromberg-Carlson 2000 ohms   7.50 
5.00 No. P-1 Holtzer-Cabot 2200 ohms  8.00 

• 

Let "PITTSCO" fill your orders for any of the above items. 
Our SERVICE on these at the present time will please you. 

F. D. PITTS CO., Inc. 
12 PARK SQUARE  BOSTON, MASS, U. S. A. 

WOOLWORTH BUILDING,  276 WORTHINGTON STREET 
PROVIDENCE, R. I.  3 STORES  SPRINGFIELD, MASS. 

When writing to advertisers please mention THE WIRELESS AGE 
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MAGNAVOX 
rJ M aio 

No 
wireless 
receiving set 
is complete 
without the 
Magnavox 
Radio 

Magnavox Radio 

R-3 
with 14-inch horn 

ideal for use in homes, amatrur 
stations, offices, etc. 

R-2 
with 18-inch horn 

serves the requirements of pro-
fessional use for large audiences, 
dance halls, etc. 

The Magnavox Power 
Amplifiers 

insure getting the largest possible 
power input for your Magnavox 
Radio. Can be used with any 
13" battery voltage up to 1000. 

2 and 3-stage 

ANY a natural born "radio enthusiast" has 
so far been discouraged from taking up this 
wonderful new science by the restrictions 
inherent in the use of the telephone head set 
—or an unsatisfactory "loud speaker". 

.!; 
%-_tio brings 
MAGAAVOXtells it 

Whatever your previous experience with 
radio has been, a new world of usefulness 

in the service and enjoyment awaits 
of Magnavox Radio. 

Attached to any commercial receiving set, 
the Magnavox Radio reproduces every sound 
in full volume, transforming wireless tele-
phony from a scientific "fad" into a univer-
sal home entertainment and inspiration. 

The Magnavox Radio makes it possible to 
hear all that is in the air as if it were being 
played on your phonograph. Any dealer 
will demonstrate, or write us for descrip-
tive booklet and name of nearest dealer. 

you 

THE MAGNAVOX COMPANY 
Oakland, California 

Nett, York Office, 370 Seventh Avenue, Penn. Terminal Building 

When writing to advertisers please mention THE WIRELESS AGE 
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The  Willard  All-Rubber 
Radio "A" Battery ( shown 
here) is designed especially 
for radio use. 

When writing to advertisers please mention THE WIRELESS AGE 

Ten Reasons Why 
The Willard All-Rubber 
Radio "A" Battery is Better 
These reasons, back of the success of this 

specially designed battery, are as definite as 
those responsible for the success of the Willard 
Threaded Rubber Battery, which is now stand-
ard original equipment on 195 makes of cars and 
trucks.  Ask for particulars from your dealer 
or at the nearest Willard Battery Station. 

The Willard Radio "B" Battery is a 42-volt rechargeable storage 
battery, with leak-proof glass jars and Threaded Rubber Insula-
tion.  Assures freedom from frying and hissing ground noises. 

WILLARD STORAGE BATTERY COMPANY 
Cleveland, Ohio 
Made in Canada by the 

Willard Storage Battery Company of Canada, Limited, Toronto, Ontario 

1 The rubber case is made in one 

A piece, thoroughly insulating 

the battery from cells to ground 

and from cell to cell, and effect-

ively  preventing  all  ground 
noises. 

9 Plates are  insulated  with 

dr" Threaded Rubber Insulation, 
which by reason of its uniform-
ity allows every part of each 

plate to do an equal share of 
work. 

3Battery is shipped in abso-
lutely Bone-Dry condition so 

that it is brand new when you 

get it. 

4Insulators are made  with 
special heavy ribs to meet 

the special requirements of the 
radio battery. 

e Plates are extra heavy to pro-
vide current at steady volt-

age for considerable periods. 

a Sediment chambers are large 
" to eliminate all possibility of 

short circuits at plate bottoms. 

7Posts are sealed by soft rub-
ber gaskets, so that solution 

cannot seep out between post 

and cover. 

Q Terminal posts are high to 

" permit easy grip of battery 

clamps. 

a Brass knobs sunk into the 

sides of the rubber case pro-

vide a firm hold for the handel. 

11.1 Handle made of a heavy " rod furnishes easy means 

of carrying the battery. 
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Science is Explaining 
VACUUM 
TUBE 

Filament 

CI-Id 

II 

Plato 

BT dleystat 

A Battery 

 .4) the delicate action / 
of the audion bulb 

This is the vital part,' 
says the radio engineer, 
"of the receiving set. The heavy circle on the 
chart is the audion bulb, sometimes called a 
detector or vacuum tube. It has three won-
derful parts—filament, grid, and plate. 

"The filament becomes white hot when con-
nected to the "A" battery, and sends out a 
fairy rain of invisible, electrified particles, 
which pass through the grid and strike the 
plate just as a spring rain is driven through 
the bare twigs of a hedge fence. 

"The telephone receivers detect the slightest 
variation in the rain upon the plate. The 
broadcasting waves run from the antenna to 
the grid and interfere with the fairy rain like 
the leaves on a hedge interfere with a summer 
shower. So you see, by interfering with the 
fairy rain, the broadcasting waves make the 
telephones sing and talk. 

"Since it is the fairy rain from the filament 
which does the trick, it is all-important that 
you provide noiseless, stepless, and extremely 
accurate control of filament current. The suc-
cess of your set will depend upon the quality 
of your filament rheostat." 

For furtIn r information, address 

o  o 

Electric Controlling Apparatus 
283 Greenfield Ave., Milwaukee, Wis. 

Manufacturers of graphite compression rheostats for 20 years 

// 

13 
pEGISTEPED  U. 5. PAT. OFF', 

PERFECT FILAMENT CONTROL 

'Retail Price 

$ 1 . 8 5 
Postage 10c extra 

A single knob applying pressure upon graphite 
discs provides the amazingly accurate and noise-
less control of the Bradleystat. No wire coils, no 
sliders, no verniers, and no loose contacts to 
"fry." And above all, the most precise control 
is available. 

The Bradleystat is without equal for filament 
control of 34 and 1 ampere receiving tubes and 
sending tubes up to 254 amperes. A guarantee 
of one year against factory defects is back of 
every Bradleystat. 

Wken writing to advertisers please mention THE WIRELESS AGE 
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AUTHOR  

Practical Wireless Telegraphy   Elmer E. Bucher $2.25 
Vacuum Tubes in Wireless Communication  Elmer E. Bucher  2.25 

Wireless Experimenter's Mannual  Elmer E. Bucher  2.25 
Elmer E. Bucher  .75 

Elmer E. Bucher  .75 

The Alexanderson System for Radio Telegraph and Radio Telephone Transmission   Elmer E. Bucher  1.25 

Practical Amateur Wireless Stations  Compiled by J. Andrew  White,  Editor of Wireless  Age  .75 

Radio Telephony   Alfred N. Goldsmith, Ph.D.  2.50 

Proposed Radio Measurements  R R. Batcher  2.00 

Radio Instruments and Measurements   1.75 

Acquiring the Code  E P Gordon  .50 

Sound Method of Learning the Code  S   .50 
Elementary Principles of Wireless Telegraphy (in two volumes)  R D. Bangay 

Volume 1   1.75 

Volume 2   1.75 

Practical Aviation (including Construction and Operation)  Major J. Andrew White  2.25 

Military Signal Corps Manual  Major J. Andrew White  2.25 

"What You Want to Say and How to Say It"  W. J. Hernan 

In French, or Spanish, or Italian or German   .25 

In Russian   .50 

Continuous Wave Telegraphy. Part I.  W. H. Eccle3  8.00 

Thermionic Tubes in Wireless Telegraphy and Telephony  J. Scott-Taggart  8.00 

Radio Communication  J. H. Morecroft  7.50 

Thermionic Vacuum Tubes  Van der BijI  5.00 

Principles of Radio Engineering  Lauer and Brown  3.50 
Spanish Edition, Elementary Principles of Wireless Telegraphy (complete)  R D. Bangay  3.25 
Thermionic Valve and Its Development in Radio Telegraphy and Telephony  J. A. Fleming  5.00 
The Oscillation Valve, The Elementary Principles of Its Application to Wireless Telegraphy . R. D. Bangay  2.75 
Telephony Without Wires  Philip R. Coursey  5.00 
The Wireless Telegraphist's Pocketbook of Notes, Formulae and Calculations  J. A. Fleming  3.50 
Wireless Telegraphy and Telephony -First Principles, Present Practice and Testing  H M. Dowsett  3.50 
Handbook of Technical Instructions for Wireless Telegraphists  J. C. Hawkhead and H. M. Dowsett  2.50 
Spanish Edition Handbook of Technical Instructions  Hawkhead and Dowsett  3.00 
Standard Tables and Equations in Radio Telegraphy    Bertram Hoyle  3.25 
Wireless Transmission of Photographs  Marcus J. Martin  2.00 
Calculation and Measurement of Inductance and Capacity  W. H. Nottage  1.75 
Short Course in Elementary Mathematics and Their Application to Wireless Telegraphy  S. J. Willis  1.75 
Selected Studies in Elementary Physics (A Handbook for the Wireless Student and Amateurs) ....E. Blake  2.00 
Magnetism and Electricity for Home Study  H E. Penrose  2.25 
Alternating Current Work (An Outline for Students of Wireless Telegraphy)  A M. Shore  2.00 
Pocket Dictionary of Technical Terms Used in Wireless Telegraphy  Harold Ward  1.00 
Useful Notes on Wireless Telegraphy (set of five books), (paper)  H E. Penrose  2.00 

Book No. I-Direct Current, 67 pages   .50 
Book No. 2-Alternating Current, 50 pages  .   .50 
Book No. 3-High Frequency Current and Wave Production, 65 pages   .50 
Book No. 4-1''., Kw. Ship Set, 76 pages   .50 
Book No. 5-The Oscillation Valve, 52 pages   .50 

My Electrical Workshop  Frank T. Addyman  2.50 
Experimental Wireless Stations  P E. Edelman  3.00 
High Frequency Apparatus, Design, Construction and Practical Application  T S. Curtis  3.00 
Textbook on Wireless Telegraphy  .  Rupert Stanley 

Volume I-General Theory and Practice     5.00 
Volume 2-Valves and Valve Apparatus   5.00 

How to Make a Transformer for High Pressure  F E. Austin  .75 
How to Make a Transformer for Low Pressure  F E. Austin  .75 
The Operation of Wireless Telegraphy Apparatus  A B. Cole  .35 
Wireless Construction and Installation for Beginners  A P. Morgan  .35 
Lessons in Wireless Telegraphy  A P. Morgan  .35 
Experimental Wireless Construction  A P. Morgan  .35 
Home Made Toy Motors  A P. Morgan  .35 
Hawkins' Practical Library of Electricity, 10 volumes  Per volume  1.00 
Hawkins' Electrical Dictionary  .   2.00 
Marconi-Victor Records -6 Records -12 Lessons- For I earning Code Quickly   5.00 

How to Pass U. S. Govt. Wireless License Examinations 

How to Conduct a Radio Club   

THE WIRELESS PRESS, Inc. 
326 BROAD WAY  NE W YORK 

When writing to advertisers please mention THE WIRELESS AGE 
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Protect your home and 
radio instruments with the 

RADISCO PROTEC-TON 
Automatic Lightning Arrester 

 -cersek 

A BSOLUTE and automatic pro-
tection from lightning.  No 

switch to forget. Approved by the 
National Board of Fire Under-
writers. Electrical No. 3965. For 
the assurance of perfect safety, 
order a Protec-ton now from your 
dealer.  Remarkable value $2.50 
complete. 

RADIO DISTRIBUTING CO.,Newark, N.J. 
Examine all these new "Radisco Recommended" products at your regular 

radio dealer.  He can secure a liberal supply without delay. 

r r  a _ 1"11..MMac m Z 

ADI 

Make your own 
LOUD SPEAKER 
FOR 60c 

1-, IMPLY snap a Stramcy coupler 
on one unit of your headphones 

(as shown), attach it to the tone 
arm of your phonograph and you 
have a highly satisfactory loud 
speaker. The sound chamber of a 
good phonograph reproduces wire-
less telephone broadcasting with a 
rich, clear tone.  Invest 60c and 
five minutes in this easy way of 
making a loud talker! 

er HE new Radisco PuRA-TuÑ 
Detector Stand provides for 

unusually fine crystal adjustment 
without sacrificing  ruggedness. 
Price $2.25. (Parts sold separately 
to manufacturers of complete in-
struments.) 

JNSULATE your aerial with the 
new Radisco Black Insulator. 

Perfect insulation for 25c. 

Your Assurance 9f S ab ezeiorg Performance 
450. 

tt 

When writing to advertisers please mention THE WIRELESS AGE 
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There is a Prest-O-Lite 
Battery for Radio Use 

Especially designed for radio 
purposes, it comes in a hand-
some box, mahoganyfinish, with 
rubber feet to avoid scratching 
furniture. It harmonizes with 
the decorations of any home. 
Because it is a Prest-O-Lite 

Battery, with the famous Prest-
0-Plates, it is a long lived 
battery. Prices $15.85 to $37.50. 
Choose a Prest-O-Lite for 

your radio equipment. Ask for 
it at any Prest-O-Lite Distrib-
utor or Dealer, or write us 
directly. 

We advise the selection of a bat-
tery of ample capacity to avoid 
frequent recharging. 

THE PREST-O-LITE COMPANY, Inc. 
Carbide and Carbon Building 
30 East 42nd Street, New York 

Eighth and Brannan Street., San Francisco, Calif. 
In Canada: Preat- 0- Lite Company of Canada, Ltd., Toronto 

ATTENTION DEALERS! 

Prest-O-Lite Batteries for Radio Equipment make the 
quickest moving stock to-day. Write for our proposition. 

eteeaate 
BATTERY 

FOR RADIO USE 

O 

When writing to advertisers please mention THE WIRELESS AGE 
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"There's No Place Like Home" 
To Charge Your Radio Battery 

or 
5 amp. Tungar, 

Charges a 6-volt storage battery at 
5 amperes. 

A smaller size (2 amp., charges a 
6-volt battery at 2 amperes. 

If you use tubes in your radio receiver you use a 
storage battery. 

If you use a storage battery it must be charged. 

Charge Your Storage Battery at Home 
with a Tungar Battery Charger 

Without taking the battery out of the house -- in fact, 
without moving it at all — you can charge it easily and 
quickly at a minimum of expense, trouble and lost time. 

Isn't this much better than taking the battery to a charging 
station, leaving it a day or two, paying from 75 to a couple 
of dollars and then carrying it back again? 

The Tungar is a small, compact rectifier which connects to 
any a. c. lighting circuit wherever there is a' socket or recep-
tacle and requires no attention while operating. Its first cost 
is not high and it can be operated by anyone without the 
slightest danger of injuring the battery. Send for new radio 
booklet and prices. 

Genera1E Electric 
SGcehneenreaclt aOceffiNc.Ye.   C   om any Sales Offices in all large enies 

When writing to advertisers please mention THE WI RELF.SS ACE 
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R A DIO A PPAR A TUS 

HAND 
MICROPHONE 

SET 
The most efficient and 

conveniently arranged 
Microphone for  Radio 
Telephony is the No. 
260- W Hand Set illustrated 
above. All exposed metal 
parts are nickel plated and 
highly  polished,  and  a 
metal hook is provided for 
hanging up. The handle is 
made of corrugated hard 
rubber and of a size easy 
to hold.  On account of 
the novel shape and posi-
tion of the mouthpiece the 
Microphone is always in 
proper position for best 
results. 

Fitted with 6 ft. Cord, 

Price (in U. S. A.), 
$7.00 each 

No. 

The Amplifpying qualities of the FEDERAL No. 226- W 
Transformer can be attested to by thousands of satisfied 
users.  The impedance at 500 cycles is the same as the inter-
nal impedance of the standard tubes available today.  The 
flux leakage is kept at a minimum, reducing the tendency to 
oscillate, due to stray fields between circuits in cascade 
amplification. 

9 t MPLIFYING UNIT 

Price (in U. S. A.), $7.00 

FEDERAL 
No. 9 AMPLIFYING UNITS 

One of the latest additions 
to the already well known 
FEDERAL line. Undoubtedly 
the best amplifying unit on 
the market. Metal shielding 
eliminates all possibility of 
howling.  FEDERAL Auto-
matic Filament control jacks 
and circuits, an added con-
venience,  are  also  incor-
porated.  See  your nearest 
dealer. 

Price (in U. S. A,)  . . $58.00 

AUDIO FREQUENCY 
TRANSFORMERS 

THE FEDERAL PLEIOPHONE 
is designed to meet the demand for 
a loud speaking instrument at a 
reasonable price,  and when used 
with two or more stages of ampli-
fication, will give sufficient signal 
intensity to fill a room of moderate 
size.  It consists of a special high 
resistance receiver mounted in a 
black enamel base over which a 
horn of scientific design, to give the 
proper acoustics, is mounted.  It 
requires no battery to operate, be-
ing simply connected in place of 
the Head Telephone. 

No. 400- W Pleiphone 
(in U. S. A.), 
$14.00 each 

PLEIOPHONE 

jrcieral telepbone anti relturapb Compati) 
B UFFALO, N . V . 

When writing to advertisers please mention THE WIRELESS AGE 
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Miraco Vacuum 
Tube Radio Receiver 

$20 (Prepaid) 

The Best For The Price 
Ready To Ship At Once 

Price includes 22l/2 volt "B"  Battery, 
150 feet aerial wire and insulators. 

The air is full of music arid speech. You have but to install the right 
kind of radio equipment and you can hear it all. The Miraco vacuum tube 
receiver shown is sensitive to every detail. With this instrument properly 
installed, you miss nothing. Easy to operate. Merely connect to 'phones, 
batteries, aerial and ground and you are ready to enjoy concerts, lectures, 
market and weather reports that flash through the air within a radius of 
several hundred miles. 

The Miraco Receiver is designed for perfect radiophone reception 
from 150 to 600 meters. It is a handsome, well-made receiver. Its vacuum 
tube detector, the most sensitive made, does away with bothersome crystal 
detector adjustments. Beautiful in appearance and durable, but at the low 
price of $20.00. All you need for tuning up with the "music in the air" 
are 'phones, vacuum tube and a 6-volt storage battery or dry cells. 

Radio Dealers Wanted To Represent Miraco 
We have a good proposition open to live dealers who want to handle 

a line of receivers that will .sell rapidly and give satisfaction to their trade. 
Miraco Vacuum Tube Receivers are sold at a price to insure you good pro-
fits. They are so handsomely and durably built that you will be proud to 
sell them. Write or wire at once for terms and descriptive booklet.  It 
may be too late tomorrow. 

II-ritc or eire for proposition and descriptive literature. 

MIDWEST RADIO COMPANY 
Display Room  710 Vine St.  Cincinnati, Ohio 

When writing to advertisers please mention THE WIRELESS AGE 
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The Largest and Finest Showroom 
in New York City 

The illusti-ition shows only one 
section of our big display of 
Radio Sets —more than 75 in-
struments áre connected here 
ready to "listen in" and help the 
purchaser make his selection by 
hearing the 'Radio Phones in 
actual operation. 

If you are in doubt what Radio Set you should buy, write us. 
We carry only the best, well known and guaranteed makes 
and are distributors for: 

Westinghouse R. C. Sets  Paragon  Acme 
Radio Corp. of America  Amrad  Aeriola Sr. 

Western Electric  Grebe  Aeriola Jr. 

Western Electric Loud Speaking Telephone Outfit, 
No. 10A   $161.00 

Pink-a-Tone Complete Set   25.00 

King Am-plitone   12.00 

Arkay Horns   5.00 

HEAD PHONES f MURDOCK  WESTERN ELECTRIC 
$8 to $16  1SEIBT  AUTH  BRO WN  FEDERAL 

FORMICA Made from Anhydrous Redmanol Rosins in sheets, tubes 
and rods—the best insulation for all Radio.  Cut all sizes 

$2. per lb.  to meet your requirements. 

A large and complete stock of all parts for making Radio sets — 
everything you need. 

CABINETS  BAKELITE  DIALS 
VARIOMETERS  VARIOCOUPLERS 

Send 10c for our catalog WA-6 

Dealers' Inquiries Invited 

SWITCHES 

American Electro Technical Appliance Co. 
227-229-235 Fulton Street  New York 

When writing to advertisers please mention THE WIRELESS AGE 
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In  Our 
T HERE is often very marked variation of strength in 
1 the reception of messages and music from radio sta-
tions. This is popularly known as "fading," and particu-
The  larly noticeable where stations use the 
"Fading"  shorter bands of wavelengths. 

Ionization of the earth's atmosphere by 
Problem  the sun, is undoubtedly the cause of this vari-
ation in strength.  From the research work so far done 
it seems probable that this ionization occurs in areas. 
These areas are seldom ionized to the same extent, and, 
as they are partially conducting and as their positions 
change with the rotation of the earth, or because of meteor-
ological conditions, the strength of reception from distant 
transmitting stations varies with the drift of these ionized 
areas. So the variations are irregular. 
Where variations occur at fairly regular periods, the 

aecredited cause is the topography of the earth's surface 
between two points, or to some local condition at, or near, 
the transmitting station. 
A definite solution of this whole problem, however, is 
still some distance off. 

fit 
A SUBJECT of great interest to radio engineers and 
' experimenters at the present time is the experimental 
work being done in several parts of the country with con-

denser antennas. 
Condenser  It is claimed, by some of the experimenters, 
Antennas  that this new type of antenna, because of its 

exceptional efficiency, will eventually be used 
generally.  It is composed of a special type of condenser 
and of a size for receiving for instance, which will fit 
easily inside a phonograph sound box. 
Through experiments made at the sureau of Standards 
it has been determined that the condenser antenna gives a 
greater signal response than a loop, or coil antenna, and 
that when comparison was made with an outdoor receiv-
ing antenna, heavy static then prevailing was practically 
eliminated, while signal strength remained constant. 
There is little definite information available at hand as 

yet on the new type of "antenna," except that it requires 
a condenser of special construction of an approximate 
maximum capacity of .001. The dielectric is of pyrex glass 
of a thickness of 2 millimeters, and the plates of the con-
densers so far used are shimstock steel and form a tight 
bond to the dielectric by friction. When the condenser is 
used as a tiaiismitting antenna brush discharge is elimin-
ated by a seal of petrolastic cement, of a special degree of 
hardness. 
The subject is one which offers interesting possibilities 
for further study and development by students and 
engineers. 

«V‘r ITH the coming of summer, increased interference 
can be expected with the reception of all forms of 

radio signals, telegraph and telephone, for we are entering 
the season of atmospheric electricity, known 

Interference  as static, which reaches its yearly peak of 
from Static  activity in July and August, and its mini-

mum in January and February. 
This atmospheric electricity, or static, can be compared 

to a rainstorm, and consequently, such particles of a static 
storm as come in contact with the aerial wires of a receiv-
ing station run down the wires, through the receiving 
instruments, to ground, in exactly the same way as rain-

NUMBER 
9 

Opi ni o n 
drops fall on the roof of a house and are conducted to 
the ground by means of gutters and leader-pipes. 
Static storms usually prevail at night during the sum-

mer, starting two hours or so after sundown and continu-
ing all night.  Sometimes they continue during the day, 
as well, but this condition is generally an indication of 
nearby, or possibly distant, thunder-showers, or electrical 
storms, the effect of the lightning discharges being re-
corded on receiving apparatus in exactly the same way as 
signals of transmitting stations are recorded. 
The nearest approach to the elimination of static when 

an outdoor aerial is used is by means of the employment 
of a selective receiver, which will allow sharp tuning and 
in doing so insure the reception of satisfactory signals and 
at the same time affect a considerable reduction of the dis-
turbances caused by static. A more effective way of 
eliminating static is by the use of an indoor loop, instead 
of an outdoor antenna, but as the amount of energy re-
ceived in a loop is small, as compared to the amount re-
ceived on an antenna, it is necessary to highly amplify the 
received energy by means of vacuum tubes, in order to 
obtain the same signal response.  Such an arrangement 
will,  however,  greatly  eliminate  the  atmospheric 
disturbances. 

HE success of the amateur trans-Atlantic tests of 
1 last December justifies the confidence among ama-
teur operators that before another year rolls around 

two-way international amateur commu-
Future  nication will have been accomplished. At 
International  least, during midwinter, the signals of 
Amateur  American amateur stations can be heard 
Activities  in Europe.  Repeated reception of the 
signals of Pacific Coast amateur stations in Hono-
lulu has been reported, and a rather amazing report of 
interference with Australian naval radio work by a 
west coast American amateur station has been the 
subject of discussion by the Wireless Society of Lon-
don. Thus there can be no doubt that the short waves 
are crossing both oceans to foreign lands, and will 
continue to do so. 
Two-way trans-Oceanic communication by amateur 

stations merely awaits, then, more liberality among 
foreign governments and raising of the legal restric-
tions which handicap oversea's experimenters.  The 
French Government, for the first time in history, has 
authorized transmission by amateurs in that coun-
try and to date five such stations have been licensed and 
are now being operated. These French amateur sta-
tions are allowed a wavelength of 200 meters and a 
power of 100 watts in the antenna.  This means an 
opportunity hitherto denied. And that no time will be 
lost in making good use of the new privilege is evi-
denced by the fact that the station of Leon Deloy, in 
southern France (call 8AB) has already been heard in 
London. 
Something will happen, soon. On this side of the 

ocean preparations are going forward for the possible 
reception of amateur signals from Europe.  At the 
moment there is not much definitely known of the 
plans, but it is a certainty that a special receiving sta-
tion, with experienced and skilled amateur personnel, 
will soon be equipped for this purpose.—THE EDITOR. 

Digitized cy 4....3,0ru 17  UNIVERSITY OF MICHIGAN 
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IE success of Mme. Luella 

1 Me!iris has been as marked over 
the radio as it has been on the con-
cert stage. In a heart to heart talle 
with her invisible radio audience on 
page 31, she explains why her voice 
carries so clearly through the air 



THE voice of Norma  Shearer , spoken over  the radio-
' phone, inspired a song writer to compose **Km Me 
By Wireless." The Universal film star, in an interview 
ou page 43, saps radio is a force for i teenational 'mUy 

t)  ' 
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ELEN YORKE, a young and 
talented opera singer, who sang 

from WIZ, believes the radiophone 
has a mission to fulfill—the introduction 
of better music into more homes. Read 
litheliritoview on page 38 

,11-YnF 

•-e 

• ,•••• ,-& Yri 



ayers a Radio Enthusiast 

111, a* • ea., • •-• • • • e • • • •• «wars or ••••••••••••.•:1K9.00,:•:•Edble,_Xli:e•••-•••-•:•:ii 

SO widely known is the ability of 
Rudy Wiedoefi that persons from 

all walks of life eagerly seek his advice. 
His radio performance brought many 
letters and in the interview on page 33, 
he explains that he, too, is a radio fan 
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And Now Fashion Seeks Radio for Costume Ideas 

The 'Radio 
Girl" seen at 
the Bal des 
Quat'z Arts, 
Tammany 
Hall, New 
York City, 
was a dis-
tinct novelty 

Digitized by G 008 ie 

The Radio Head Dress —a circle 
of pearls worn over the ears, and 
joined by two strands — was 
evolved from now common usage 
of a pair of head _telephones 

ticitn 

UNIVERSITY 01 MICHIGAN 

A radio costume 
made entirely of 
paper was intro-
duced  at  the 
Paper Costume 
Show in Chicago 
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While the Audience Waits and the Director Raves 

Many witty, instructive, and entertaining things are going through the air these days and Olga Printzalau, a scenario writer 
in a Los Angeles movie studio, is taking fall advantage of them to get ideas for p'ots f.sr te drama. She listens with 
pencil in hand and when she gets a "hunch" she jots it down, indicating still anothdr spheie of iriluencc for radio 

LÍ —.1  ._,r 

" 

Back-stage Cleo Mayfield and Cecil Lean listen in and 
the pleasure they get is recorded by the cameraman 

 4/811101.11011111101111 , 

Oh gosh!  Oh golly! 

Joe hasn't y jacls°n  a chance sfrile  b  
with Joe when he gets 
near his radio set in 
his dressing room 
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National Leaders Accept Radio as Force for Good 

Secretary of Agriculture 
Wallace uses wireless to 
broadcast his Arbor Day 
greeting throughout the 
country 

r eneell" 1  

Thomas A. Edison, the inventive 
genius, has been thoroughly captured 
by radio as this exclusive photo taken 
in his laboratory will testify 

skeet ig ffle ffle ffle ek• ''.... "kkke e,..- "C•i,l, .4kks•-s,,,,  

"Uncle Joe" Cannon will not use his radio set for the pur-
pose of campaigning, as he does not intend to run for 
Congress any more, but he is an ardent enthusiast, and 
declares he is "having lots of fun" with his set every evening 

Digitized by Ly 0 0g ie 

Along with other mem-
bers of l& cabinet, Sec-
retary of Labor Davis has 
installed a radio set on 
his desk 

........  .............. ............... ......... 

 nit 

Here is Postmaster-Ceneral Work, successor to Will Hap. 
and the newest member of President Harding's Cabinet. 
receiving radio telephone messages at his desk. EveY 
member of the Cabinet has been smitten by the radio "hi 

Ti._ ii 
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Radio Has Become the Modern Alice in Wonderland 

Little Rita Rogan, 
known wherever there 
are movie fans, is learn-
ing the "radio smile" 

ler• r'»c 

Hear over the radio while riding on her  ... 
bike? You bet, says Josephine Kiernan. 
At least her smile would indicate she is  .. 
picking music and speech out of the air„ 

Digitized by l..300gle 
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Baby Alice Murray listens 
in, too, from a park bench 
where her nurse has seated 
her.  Radio music appar-
ently keeps Alice contented 

After dinner C. D. Wagoner of the Ceneral Electric 
Company puts the phones on this kiddie's head, and 
wonder upon wondecs! she hears a bedtime story 

Unginal trom 
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Radio of Today and Tomorrow 
Initial Stages of the Development of Communication Without  Wires —Basic 
Principles Explained —Progressive Steps Leading Up to Trans-Ocean Service and 

Broadcasting —Plans and Future Possibilities 

By David Samoa 
General Manager Radio Corporation of America 

ALL world progress rests upon in-
terchange of intelligence. With 
the growth and spread of rad:-o, 

even into isolated communities, human-
itarian, educational and social possibil-
ities come into view hitherto envis-
ioned through no other agency.  But 
to approximate the future of radio, we 
must understand the record of its past. 
Radio on the ocean forced its way 

into popular imagination when the first 
call of distress was flashed by a wire-
less operator from a sinking ship. 
Radio as a means of international 

communication already has proved it-
self not only by service rendered to 
the general public, but by the service it 
has rendered to government, to indus-
try and to trade. And now radio in 
the home is bringing entertainment and 
instruction to millions of people who 
are just beginning to glimpse the pos-
sibilities of the new art. 
But the greater radio, the radio of 

the future, with its manifold ramifica-
tions in the transmission of intelligence 
—this is yet faint upon the horizon. 

EARLY HISTORY 
The origin of radio lies in the ex-

periments of Hertz, a German scien-
tist. At the time of his discovery, he 
was using among various laboratory de-
vices, an apparatus known as an in-
duction coil — an  electrical  device 
which causes a spark. Its operation 
begins at a low voltage, or electrical 
pressure, which it then steps up to so 
high a point that the electric discharge 
or spark flashes across between the 
spark points. Hertz found in experi-
menting with the spark coil that he had 
set into electrical vibration metallic 
bodies and various electrical devices. 
Knowing that there was no connection 
between these and his sending appara-
tus he realized that he faced a new phe-
nomenon, and by careful analysis of 
the effect of the current he came to 
this conclusion: That "ether," which 
pervades everything, is capable of car-
rying electric waves (or, as later de-
fined, "electro-magnetic waves") and 
that  these  waves  travel  outward 
through the air in all directions. 

MARCON I'S INVENTION 
This discovery was widely published. 

It meant nothing at that moment, how-
ever, to the general public or the lay 
mind—just as the Einstein theory, for 
example, means very little to us today. 
Yet, it registered with a deep under-
standing on the mind of an eighteen 
year old youth then studying in Italy. 

David Samuel, author of this article and adminis-
trative head of the greatest radio organisation in 

the world 

Guglielmo Marconi.  He reasoned 
that if it were true that the ether car-
ried these electro-magnetic waves, if 
by this medium, electric energy could 
be carried, it would be desirable to 
break these waves up into a series of 
dots and dashes corresponding to the 
Morse alphabet used in ordinary teleg-
raphy. Having done that, the ether 
could be employed to do the work 
hitherto done by wire telegraphy. 
With this definite objective he began 

his task. He experimented extensively 
and found that, in order to send out the 
electric waves efficiently, it was neces-
sary to connect up an insulated wire 
suspended in the air with one side of 
the induction coil. And it was in this 
simple form there came into being the 
first type of wireless sending apparatus 
ever used in the world. 
A definite return path was desirable 

for the electrical circuit, so he used the 
ground, connecting it by wire to the 
other side of the coil, still utilizing, of 
course, his connection to an aerial wire 
(or antenna, as it is technically called). 
The wires one sees suspended over so 
many housetops now are these anten-
nas. 
Having found the means of sending 

electro-magnetic waves through the 
air, the next question was how to re-
ceive them. To accomplish this, he 
developed an instrument known as a 
coherer, the action of which was very 
simple.  It consisted of a small glass 
tube within which were a number of 
filings; a wire from one side connected 
it to the aerial; another wire from the 
other side went to the ground, through 
various coiN or other app eekiti Ogni 

the electric wave emitted from the 
sending station impinged on the receiv-
ing aerial, an electric current passed 
through the little coherer tube and 
acted upon those metallic filings. Elec-
trically speaking it changed their re-
sistance.  In ordinary language this 
means simply that the character of the 
filings changed; and every time that 
change took place, something hap-
pened; either the telegraph relay 
closed, or a noise was made in the re-
ceiving telephones, or an ink recorder 
operated. That is, the feeble action 
on the tiny metallic filings was used to 
do a specific job—to make intelligible 
by sound or by a mark the dots and 
dashes of the telegraphic code. This 
was the original radio system; a trans-
mitting instrument which shot out dots 
and dashes by breaking up at intervals 
of short and long duration the electro-
magnetic waves sent out into the ether. 
These electrical impulses, traveling 
through the air found their way to any 
aerial wire suspended in the air; they 
would then go through the little co-
herer device, and be made intelligible 
either by sound or by record on paper. 

PRINCIPLES OF TUNING 
The next problem presenting itself 

was to arrange matters so that if more 
than one emission of electro-magnetic 
waves was carrying dots and dashes 
through the air, the receiving appara-
tus would not get the conflicting and 
simultaneous messages in the form of 
a jumble of signals; in other words, 
there arose the problem of interfer-
ence. The answer to that was tuning. 
Implied by that single word are many 
of the familiar terms appearing in the 
daily press, such as wavelengths, tun-
ing apparatus and tuning coils, vario-
meters, condensers, and many other 
pieces of electrical apparatus that re-
solve themselves into associated devices 
to accomplish the end.  Yet the prin-
ciple of tuning is simple.  Consider— 
by way of analogy—the effect of res-
onance in music.  It is common knowl-
edge, for example, that using a violin, 
when one string is tuned to a certain 
pitch and played upon, another string 
attuned to the same pitch will be set 
into sympathetic and powerful vibra-
tion; that it will of itself respond and 
give out music, or a single note of 
music. In music this effect is known 
as syntony, or resonance.  We call it 
the same thing in radio.  The receiv-
ing apparatus is electrically tuned to 
hç,entlfitigefeparatus. and vice versa, 

26 
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and a condition of resonance is set up 
between the two circuits. Only then 
do we get a response. 
The electro-magnetic waves of radio 

travel outward from the transmitter in 
all directions. To use another simple 
analogy: When a stone is thrown into 
the water, an ever-widening series of 
ripples radiate outward; those waves 
die out gradually, and the length of 
them and their character depend upon 
the size of the stone and the force with 
which it was thrown. Just so with 
radio. A stream of electro-magnetic 
waves is sent out, and its character and 
its length, are regulated by the kind of 
apparatus used. Traveling in all di-
rections, radio can do that which is 
possible with no other means of com-
munication; it passes through every-
thing; the message it carries practically 
cannot be stopped. 
So much for the fundamentals of 

radio communication, which it has been 
attempted to set down without a be-
wildering array of technical terms. 

SHIP TO SIIORE COMMUNICATION 

Quite naturally radio was first em-
ployed in ship to shore traffic, for prior 
to that time there was no way of com-
municating with a moving vessel. Mar-
coni had taken his invention to Eng-
land where he had been greatly en-
couraged by the British Post Office; 
there had been placed at his disposal 
every available facility, and a number 
of tests were made which proved that 
wireless could travel, first, a mile, then 
five miles, then fifty miles, and so on. 
Then a ship was equipped with wire-
less apparatus and sent out to sea. 
The first American vessel to carry 

radio was the steamer Philadelphia of 
the American Line, a ship still in ex-
istence.  The installation comprised the 
induction coil and the coherer receiv-
ing apparatus. Marconi himself made 
a trip for experimentation; and com-
munication was established with a 
coastal station erected on shore in Eng-
land, the ship maintaining contact with 
the shore, first over a very short dis-
tance,  and then over increasingly 
larger distances, until the practicability 
of this method of communication be-
tween ship and shore had been thor-
oughly demonstrated. 
Installations on many ships followed, 

but the real significance of the inven-
tion to the maritime world was not 
appreciated until it played for the first 
time a dramatic role in a marine dis-
aster.  That was in 1909, when the 
steamship Republic of the White Star 
Line met in collision an Italian ship, 
the Florida off the "Banks" near Nan-
tucket Island. The crash came in the 
middle of a dark night.  It was then 
that radio came into its own. When 
a young wireless operator named Jack 
Binns, pressed his key and through the 
agency of radio called for the succor 
and relief of 1.500 human beings on a 

sinking ship, his signal sent a thrill 
around the world. 
The famous distress call, CQD then 

represented the international signal 
meaning,  "I  am  in distress;  I 
want help!" Binns followed this call 
by the position of the ship in latitude 
and longitude. Then, as now, when 
a wireless operator hears the distress 
signal all else must stop until help is 
given, or until the situation is made 
thoroughly clear. Today the distress 
signal is SOS, but the meaning and 
procedure are the same. 
On the night that Binns sent 

out the famous CQD it was picked up 
not only by a number of ships, but by 
a little station at Siasconset, on Nan-
tucket Island, Mass. Jack Irwin, the 
operator on watch there, received the 
call and immediately notified other 
ships of the appeal from the Republic 
and the position of the vessel.  Help 
came quickly, and 1,500 lives were 
saved. 
The next dramatic part played by 

radio telegraphy came with the sink-
ing of the steamship Titanic, ten years 
ago.  It so happened that I was then 
a wireless operator assigned to the 
Wanamaker station in New York. On 
the roof of the building a large plant 
had been installed for the purpose of 
sending messages between Philadelphia 
and New York, and also between other 
points. 
It will be recalled that for a long 

time it was impossible to get definite 
information of what had happened on 
the ill-fated Titanic.  In those days 
we had no "loudspeakers," or any of 
the refinement of apparatus of the 
present day. Radio operators were re-
quired to wear headpieces with tele-
phones clamped over the ears, in which 
the faint buzz of the dots and dashes 
were heard.  For three days and three 
nights, on a continuous stretch of sev-
enty-two hours, I sat with the head-
piece clamped on my head, straining 
to hear a word or a detail that might 
come through the air. 

Radio communication of the future obviously tvnds 
to include all moving vehicles: above ii,iEuatte0 

a present-day installation 

Finally I was rewarded.  I began tu 
receive the first details of the disaster 
--the fact that the Titanic had sunk, 
that the Olympic had taken off a num-
ber of passengers. I immediately gave 
the news to the press. Then bedlam 
broke loose. Reporters and relatives 
and friends of passengers on the 
doomed liner hung breathlessly over 
my shoulder while I copied the names 
of those who had been saved, scanning 
every letter as I placed it on paper and 
hoping that the next word would spell 
the name of a loved one. 
But the very tragedy of the Titanic 

disaster crystallized in the minds of 
everyone the value of radio and the art 
was given a new status. One almost 
immediate result was the passing of 
laws of national and international 
character to safeguard life at sea by 
making it compulsory for every ship 
carrying fifty or more persons to be 
equipped with radio telegraph appara-
tus, with provision for two operators 
to be constantly on watch so that dis-
tress signals might be received or sent 
out in time of need. 
For some little time thereafter the 

development of radio followed the ac-
tivities of the sea; installations aboard 
ship multiplied and the coastal station 
system expanded.  Message traffic 
from ship to shore was the principal 
function of a radio telegraph company, 
and the manufacture, operation, and 
maintenance of apparatus to give this 
service was practically its sole activity. 
A system of handling messages was de-
veloped, following the general practice 
of telegraphy, a procedure which re-
mains virtually unchanged to this day. 

COMMERCIAL RADIO TRAFFIC 

An outline of the process may be of 
interest for the question is often asked, 
"Just how is a message filed for trans-
mission to or from a ship at sea?" It 
is not a complicated process. 
The sender files the message for a 

vessel at sea at any telegraph office. 
giving the name of the passenger and 
the ship and marking the radiogram 
"Via RCA," if he desires the Radio 
Corporation of America to handle his 
message. The handling of the mes-
sage then is as follows:  It is tele-
graphed by landline to the nearest 
coastal radio station, which in turn calls 
the ship through the air, using the call 
letters which the Government assigns 
to each vessel as an identification. Op-
erators on ships are required to listen 
for these messages. They acknowledge 
the call for their particular vessel and 
accept the message transmitted from 
the shore. If an answer is required the 
ship calls by radio the three-letter 
designation of the coastal station want-
ed, transmits the reply, which in turn 
is put on the telegraph wires directed 
tc thé['person addressed, anywhere in 
the kJiecluSta , or, for that matter. 

I   thè world. In hyr' 



28 THE  WIRELESS  AGE JUNE, 1922 

WAVELENGTHS 

There are two main points ni this 
process which appear confusing to the 
lay mind. The first is, how does the 
ship operator know when he is to be 
called? The answer is that he does 
not; he listens; maintains a "watch," 
during which time it is his duty to be 
on the alert for signals intended for his 
ship; hearing his call, he answers, and 
the message is then forwarded. The 
second question is: How is interfer-
ence, confusion of messages, avoided 
when several stations are working at 
the same time? This is a matter of 
tuning and wavelength; that is, the 
radio waves are of definite length just 
as the ripples from a stone made on 
water are of different length measured 
from peak to peak. Transmitters are 
adjusted to radiate a specified length 
of electro-magnetic wave, and the re-
ceiving instruments are also made 
selective so as to receive as nearly as 
possible only the desired wavelength. 
International regulations govern the 
length of wave on which the various 
classes of messages are sent. For ex-
ample, ship to shore traffic is generally 
conducted on 600 meters; the cali for 
a ship or coastal station is made on 
that wavelength. If the air is not con-
gested at that moment the message is 
then transmitted on that wavelength: 
but if it happens that several ships are 
working in the vicinity, to avoid inter-
ference the operators, by agreement. 
shift to a band between 300 meters and 
450 meters or a band of wavelengths 
above 1800 meters, also designated for 
this class of message traffic. 
A great number of messages thus 

can be transmitted through the air at 
one time without causing interference 
or confusion.  The generally used 
wavelength bands run  from  200 
meters, used by the amateurs, up to 
20,000 meters, employed bv commercial 
trans-oceanic stations: Control of the 
length of the radiated wave came in 
the early stages of the development of 
radio communication and this feature 
obviously has contributed largely to the 
rapid expansion of the present day 
system. 
The vastness of the so-called "world-

wide wireless" system today is little 
appreciated by the general public. A 
score of nations in Europe and Asia 
are in regular radio telegraph communi-
cation with America and millions of 
words are exchanged in a straight com-
mercial message business operated day 
and night. 
A great network of high power sta-

tions is required to maintain the world-
wide system of the Radio Corporation 
of America: powerful transmitters are 
located in Massachusetts, Long Island. 
New Jersey. California and Hawaii. 
South America, too, will soon be ade-
quately provided for. and alrea 
America is conceded 'the f orentost 
tinn in the matter of c, munercial radio 

communications. The corresponding 
stations abroad are located in the im-
portant  communication  centers  of 
Europe, Hawaii and in Japan. 

In the accomplishment of the reliable 
trans-ocean service which prevails to-
day, radio telegraphy has made some 
wonderful strides in technical develop-
ment.  The old time "spark" station 
has made way for a newer type, trans-
mitting signals carried on continuous 
wave, through which speed and accu-
racy have been increased and interfer-
ence reduced to a minimum. This great 
improvement is, largely due to the clib 
velopment of the Alexatiderson alterna-
tor, a adio frequency machine which 
gives an output of 200 kilowatts, and 
which is produced by the General Elec-
tric Company. More than a dozen of 
these machines have been installed in 
Ameàcan stations. 

Mak‘ed increase in the radiating 
efficiency of these transmitting stations 
has come, too, through improved de-
sign and application of the multiple 
tuned antenna. And of equal import-

Ouglielmo Marconi as be is today; the inventor 
who at age eighteen established and attained the 

definite objective of radio communication 

ance is the corresponding development 
of long-distance reception, whereby 
messages are now automatically trans-
ferred from the receiving station over 
land wires direct to a single office lo-
cated in the heart of New York's fi-
nancial district, there to be recorded 
automatically at high speed in ink on 
paper tape and transcribed on message 
blanks by operators. 

By this method elimination of the 
human relay at the receiving station has 
been effected, an obvious saving in time 
and an aid to accuracy. Of still more 
recent date is the new method devised 
by which two or more radio signals 
may simultaneously be transferred to 

stations on one receiving antenna with-
out mutual interference. 
Only a few "high spots" have been 

touched in the foregoing reference to 
the radio system existing at the present 
day; it includes, of course a commer-
cial organization represented in princi-
pal cities by branch offices, and a mes-
senger service adequate to take care of 
message traffic—a traffic which has 
grown within the past two years to 
something more than twenty per cent. 
of the total business handled by seven-
teen cables connecting the old world 
with the new. 

THE RADIO CORPORATION 
The Radio Corporation of America 

was formed as the result of an appeal 
.,from Government sources calling upon 
the patriotism and vision of the great 
electrical industries in the United States 
to establish an American-owned, oper-
ated, and controlled radio communica-
tion company, powerful enough to meet 
the competition of the radio interests 
of other nations and to develop the new 
art to the greatest possible service of 
the American people and the American 
Government. 
The supreme inventive genius of the 

country, the greatest organizing ability, 
and the most powerful resources were 
placed at the service of the new art, 
with the result that radio has made 
greater strides in the past two years 
than it had in the ten years previously. 
The Radio Corporation of America now 
enjoys the benefits of the highly de-
veloped manufacturing and research 
organizations of the General Electric 
Company, American Telephone & Tele-
graph Company, Western Electric 
Company, United  Fruit Company, 
Wireless Specialty Apparatus Company 
and the Westinghouse  Electric & 
Manufacturing Company together with 
its subsidiary, the International Radio 
Telegraph Company. 

A BROADCASTING FEAT 
The greatest feat of radio telegraph 

broadcasting, was the opening message 
sent from the Radio Central Station 
on Long Island, the super-power plant 
erected by the Radio Corporation of 
America. The station, the largest plant 
of its kind in the world, occupies about 
ten square miles of land, and when 
completed will cost about $10,000,000. 
It was built to send messages to a great 
many countries simultaneously. On 
November 5th last, it was officially 
opened to service by President Hard-
ing, who by pushing a button in Wash-
ington started the apparatus on Long 
Island and automatically sent out to 
the whole world a message of greeting 
from our nation's Chief Executive. 
That message was received simultane-
ously in twenty-eight different count-
ries. It was received directly as far 

, the centr operating office over a le ar New Zealand and Australia, Japan 1 
concurreat develo in ntl9t1South America. It was a feat 

'M !lee_  hich make thWtifligli-cY Off ki1(414Gtitt that meant practically 
receive signals from four European  an li aiïeits encircling of thé 
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globe with a single message.  It was 
one of the crowning achievements of 
modern radio. 
Turning to the discussion of the 

partially developed radio telephone, the 
basic principles are exactly the same as 
in radio telegraphy.  With the radio 
telephone the voice control of the 
electro-magnetic wave is substituted for 
the telegraphic signal control; vacuum 
tubes replace the old time coil and 
coherer; but everything else remains 
the same in principle, except that in 
telephony, as stated, the wave is modu-
lated or changed in accordance with 
the vibrations of the human voice, ex-
actly as is the case with ordinary cur-
rents for wire telephoning. 
Transmission of speech or music has 

been made possible almost entirely by 
development of that marvelous device, 
the vacuum tube. In physical appear-
ance it resembles an ordinary electric 
light bulb, but inside the glass bulb are 
three metallic elements, a plate, a fila-
ment, and a grid.  A single one of 
these vacuum tubes, of fair size, can 
generate as much power as would run 
an ordinary fan motor, or about one-
sixteenth horse power. There are tubes 
now being made which generate a 
power of twenty kilowatts. or nearly 
thirty horse power. 

POSSIBILITIES OF TO E RADli WI  I UNE 

What are the possibilities of radio 
telephony when the art will have de-
veloped to the approximate perfection 
of wireless telegraphy? It is difficult 
to keep one's feet on the ground in con-
templating the subject. It staggers the 
imagination. 
Think of radio telephony as a means 

of better understanding between man 
and man, creed and creed, and even 
nation and nation. 
On a recent Sunday, while 1 was at 

home, I listened to a sermon delivered 
by radio by Dr. Foster of Newark; it 
was a sermon on religion. His opening 
remarks ran somewhat as follows: "I 
cannot address you as citizens of New-
ark, because my voice is being heard 

School children are already receiving the baseball scores via radio, u this picture shows, but 
soon they will receive classroom instruction by the modern method of communication 

beyond the limits of the city. I cannot 
address you as fellow Americans, be-
cause my voice is being heard perhaps 
in Cuba, in Canada, and in Central 
America.  I cannot address you as 
brethren of my faith, because only a 
very insignificant part of the great 
number who are listening to me are of 
my own faith. And, therefore, I must 
address you as fellow human beings." 
He struck a chord which, I am sure, 

was answered by every intelligent man 
or woman within the hearing of his 
voice, regardless of religious affiliation, 
regardless of nationality. 
Consider that the great difference 

between man and animals is the fact 
that man can express himself, and that 
human beings have the ability to make 
others of their kind understand what 
they think and what they would like 
them to know.  With the coming of 
the telegraph, man learned to transfer 
that power of expression to a telegraph 
operator, and thence to the wire. With 
the wire telephone, he found that he 
could himself send his message to a 
given point.  And now with radio 
broadcasting he can radiate not only 
his message, but his very personality; 
and that power is a very wonderful 
one. 
As an internationalizing agency, 

Radio 
sin gle 

radio broadcasting is an instrumental-
ity which, if properly used, may well 
break down prejudices, help men to 
understand each other, sway and even 
govern national and international mo-
tives by bringing the personality, the 
intelligence, and the thought of the 
world's great men to millions and 
hundreds of millions of people every-
where.  It is right to think of this 
wonderful invention in terms removed 
from mere amusement; to conceive it 
as leading to something more than the 
hearing of a sound. 

FUTURE DEVELOPMENT 

Radio communication of the future 
obviously tends to include all moving 
vehicles; it is already beyond the ex-
perimental stage for installations on 
ships at sea, submersibles, in aircraft, 
and railroad trains.  It is reasonable 
to expect its eventual application to 
automobiles and even in some cases to 
individuals. 
In a competitive sense, the future of 

radio is equally bright. Its opportuni-
ties in long distance communication are 
manifold, as evidenced in the single 
fact that messages can be sent through 
the air at tremendous speeds of trans-
mission and, commercially, more words 
per minute mean less cost per word. 
With lessened cost, there will naturally 
be created new classes of service until 
the day may come when a business man 
will look upon the writing of a letter 
to Europe on an urgent subject as an 
archaic practice. 
The practical vision of the future of 

radio does not include, however, the 
scrapping of undersea cable systems; 
radio will supplement, rather than sup-
plant the cables. In the first place, ex-
perience has shown that new inventions 
usually result in the improvement of 
previously existing methods.  In the 
second place, communication facilities 
always have been inadequate—just as 
new subways never quite relieve con-
gestion—and the increase in facilities 

Central Station, which is credited with having accomplished. in its transmission of • O r' g  Icenselincrease in new services. It 

U N IV ERSI TY errieex at the development 
message simultaneously to twenty-eight countries, the greatest radio broadcasting . • 

feat in history 
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of the transmission of intelligence will 
go forward at a leisurely pace; every-
thing points to a very great accelera-
tion. In putting an end to the single 
point-to-point limitation imposed upon 
the cable, radio will become the domin-
ating method of conducting long dis-
tance communication and will hold that 
leadership. 
In some measure, the same con-

siderations apply to the future pros-
pects of radio telephony over land. In 
the mobile services, in connecting up 
isolated communities, and the shore 
with the sea, there is a rich field for 
development. That radio will supplant 
the wire telephone is not to be con-
templated. Wire telephone communi-
cation, as we know it today, has the 
greatest utility for the type of service 
rendered. It is a wonderfully developed 
and complete system for seeking out 
for the user, through a wire network 
and the central exchange personnel, 
the particular individual wanted. This 
entire system, this entire service, would 
have to be duplicated to establish radio 
telephony on a parity in usefulness; and 
even if this were technically practicable 
with radio telephony—which it is not— 
there is no economic justification for 
such duplication. The radio telephone, 
on the other hand, has a large sphere 
reserved for it in reaching locations 
where wires cannot be placed or main-
tained, in spanning inland waters or 
connecting up ',31ands off the coast. As 
a supplement to wire telephony alone, 
radio is assured of a great future— 
which again directs me to the subject 
of broadcasting, a field that distinctive-
ly belongs to radio. 

EARLY BROADCASTING PLANS 
To those of us who watched every 

step in the onward march of radio, who 
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saw scientific principles shaping them-
selves into business facts, who sensed 
the trend of research in the develop-
ment of wireless, the instantaneous suc-
cess of radiophone broadcasting has 
not come as a surprise.  In 1915, from 
the possibilities that could be foreseen 
I had worked out a plan for radio 
broadcasting in commercial detail, and 
submitted it for consideration by my 
Company. 
The time was not ripe, however, for 

action on this project; we were in the 
midst of war activities and the devices 
for radiophone transmission and re-
ception had not been perfected to the 
point they have been brought to at the 
present day. Broadcasting is a reality 
now, and it has been made possible only 
by fine co-ordinated effort within the 
industry, a large part of the credit be-
ing due to the Westinghouse Electric 
and Manufacturing Company for be-
ing first in establishing it on an or-
ganized basis. Radio telephone broad-
casting is not in itself an invention; it 
is the application of principles previ-
ously established. 
The hearth-side circle is only a small 

part of the unmeasured sphere of its 
influence, however.  Country schools 
cannot afford to employ the best teach-
ers or the most able lecturers. Think 
of a system of rural education, aug-
mented through the setting up of a 
broadcasting station with a range of 
several hundred miles, and connecting 
up within that radius a thousand 
country schools! Appraise the benefit 
of having one skilled lecturer in history 
or geography, or hygiene, or whatever 
the subject may be, deliver his lesson 
as the children listen in their school-
rooms, possibly with the interspersing 

The hearthside circle where broadcasting exerts its great influence for good is well illustrated-  • 
by the family of Alfred Rinehart, Jr., every member being a radio fan  rigin 
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of appropriate items of entertainment 
and music to hold the children's 
interest. 
And what may we expect when the 

telephone reaches across the ocean ? Up 
to the present time there has been no 
way for trans-oceanic transmission of 
the human voice, because the cables 
lying on the bottom of the ocean are 
not suitable for speech transmission. 
They can carry feeble currents for tele-
graphy, but not for telephony, because 
of the distortion of the speech, and 
other technical reasons. But with the 
radio telephone, it may be predicted 
that within the next few years, and 
possibly sooner, we shall be talking 
across the Atlantic Ocean. It will be 
possible then for a man in New York 
to pick up his ordinary wire telephone. 
secure connection with the radio tele-
phone station which will carry his voice 
across the ocean and connect up with 
his partner or business associate on the 
other side. 

PHONING OVER THE OCEAN 

Trans-oceanic radio telephony is not 
a theory; it is an accomplished fact. 
Speech was first transmitted to France 
by the American Telephone and Tele-
graph Company; and even a greater 
distance was covered by its engineers 
when their equipment at the Arlington 
Naval Station, near Washington, en-
abled speech to be heard in Hawaii. 
This company and the associated en-
gineers of the Western Electric Com-
pany have attained very practical re-
sults in their experimental work in the 
ship to shore field, enabling me a few 
evenings ago to talk from my home, 
over the ordinary wire, to the Captain 
of the steamship America, 400 miles 
out at sea. On board the ship was a 
highly developed ship radio telephone 
transmitter made by the General Elec-
tric Company. 
Consider also one application of 

international broadcasting by radio; an 
international conference to make open 
covenants openly arrived at—and the 
whole world "listening in." Some day. 
and perhaps in the not very distant 
f inure the dream will be a reality. 
When it is possible for the peoples of 
th! world to listen to the deliberations 
of statesmen, to have first-hand knowl-
edge of the functioning of their Exe-
cutives in power, then the voice of the 
people may literally be heard. 
The position of radio at the moment 

is a conspicuous one, not alone in the 
fact that it has suddenly caught the 
public fancy, but because the country 
wide buying movement of radio devices 
was begun in a period of business de-
pression and the public's welcome to 
the new art brought needed stimulus 
to the great electrical industry. It will 
grow more conspicuous from day to 
day, with new uses and new develop-
a irkelelsP 
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Mme. Meluis presents a 
striking stage appearance 

WANTED to know what secret 
Mme. Luella Meluis has discovered 
that gives those who listen in on 

the radiophone the very maximum of 
enjoyment.  So I asked her. 
"I always explain my songs to my 

audience," she replied, "by talking to 
them slowly and clearly.  It adds great 
interest. 
"I also ask them to write me and 

give me their true opinion of my work 
and my songs so I can know what to 
sing to please them. 
"In other words, I try to put my per-

sonality over the radio, broadcasting 
right into the very hearts of my hear-
ers." 
This seemed to me the answer why 

the talented coloratura soprano has ac-
quired such a tremendous following 
among radio telephone enthusiasts. 
But when I called upon the favorite 

of the concert stage in her Long Island 
home I discovered a second reason for 
the genuine popularity that exists for 
her.  It was there that I learned that 
this singer of repute throughout both 
America and Europe, is a real radio 
fan herself, and that she owns and op-
erates regularly a powerful and ex-
pensive radio set.  She has made a 
study of radio reception and the thought 
she puts into her broadcast programs 
is the result of the constant application 
she gives to acquiring a greater knowl-
edge of the technical side of radio. 

4 A ltIAT EURS have no business broadcasting. 
It takes years of experience to develop that 

art," said the well known coloratura who has become 
a great favorite with radio audiences.  "The secret 
lies in a correctly trained voice" 

An Interview With 

Mme. Luella Meluis 
By Sydney R. Burke 

"I have made a study of broadcast-
ing," she told her interviewer, "in or-
der to learn just how to be heard to 
best advantage.  As you see, I have 
a very finely equipped outfit and I am 
interested from the scientific end.  In 
fact I am working now during my 
spare time perfecting a little instru-
ment that if successful, will greatly 
aid singers in producing more of the 
true quality of voice over the radio." 
"What," I asked her, "do you do that 

makes you heard so more plainly than 
many others?" 
Letters—hundreds of them—she has 

received tell repeatedly that her voice 
came over most clearly, and the reason 
for this as determined by Mme. Meluis, 
I thought would be of interest to the 
broadcasting fans.  She had, I found, 
analyzed carefully the elements mak-
ing up the secret of her remarkable 
success. 
"It is very simple," she said.  "One 

must greatly accentuate all consonants 
and vowels when broadcasting, as words 
are very important.  The audience 
cannot see the artist so all the imag-
ination and attention of that unseen 
audience is concentrated on two things: 
quality of voice and diction. Amateur 
singers have no business broadcasting, 
as it takes years of experience to de-
velop art. Besicles, unusual quality of 
voice is required to 'go over' success-
fully, to make any kind of an impres-
sion." 
Radio fans may readily see from the 

above that Mme. Meluis has given more 
than casual thought to the matter of 
air entertainment.  She often has been 
referred to as the "Galli-Curci of the 
wireless." 
This unsual artist in real life is Mrs. 

W. F. Melhuish, Jr., wife of a Wall 
Street broker.  Her husband is as 
deeply interested in radio as she, and 
together they are endeavoring to per-
fect the device she hopes will make the 
tone quality of the broadcasting artist 

even more satisfactory than it is now. 
Back of the impeccable technique. 

finished musicianship, pure tone and 
vocal authority which made Luella Me-
luis successful in Paris, Nice, Monte 
Carlo, Cannes, and other European 
centers—back of her complete pro-
ficiency alike in concert and opera— 
stands a record of hard work and un-
swerving purpose which completely 
filled her youth from childhood to ma-
turity—the same determination she now 
is showing in her radio activities. 
The celebrated star was born in Ap-

pleton, Wisconsin, and showed prom-
ise at an early age.  At sixteeen she 
entered the Chicago Musical College. 
studying voice with Herman Devries. 
For a year following she studied 

French opera repertoire with Mr. De-
vries, and then she went to Europe 
where she sang for Jean and Edouard 
de Reszke. They were so impressed 
they agreed to prepare her for opera. 
but this training was interrupted owing 
to the outbreak of the World War. 
which compelled her return to America. 
Her first American recognition came 

after accepting an offer from the Keith 
vaudeville interests, and she is believed 
to have been the first American artist 
to introduce grand opera to patrons of 
this class of entertainment. At the end 
of two years she returned to Europe 
and resumed study. 
It is interesting to note that during 

one of her recent radio concerts she 
sang in five languages, Italian, English, 
Swedish, French and German, and she 
had replies from persons of each of 
those nationalities telling her in no un-
certain terms how greatly her effort , 
pleased them. 

Before I left her she repeated a re-
quest she had made earlier in the con-
versation to assure all radio fans that 
she is one of their real friends, and 
that they will hear her often if the op-
portunities will permit. 

Mme. Luella Meluis probably holds a record among singers of note and ability in the number of radio con-

certs given.  She has sung brilliantly over the ether wave no less than five times in the East and in Chicago. 
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Business Growth 
I N submitting .national figures cover-
ing radio broadcasting, Arthur Weis-

enberger, director of the Bureau of Re-
search and Information of the National 
Retail Dry Goods Association, indi-
cates the surprisingly large growth 
which has taken place within a short 
space of time. The data, in the form 
of a comprehensive survey, have been 
compiled with particular reference to 
the part the department stores play in 
radio merchandising. 
It is brought out that broadcasting 

stations of the standard 360-meter 
wave length in the United States num-
ber over 100, representing a 50 per cent. 
increase within the last month. De-
partment store broadcasting stations of 
this type are stated to have increased 
100 per cent, during this period, and, 
at present, constitute 13 per cent, of the 
total number.  There are more than 
200 manufacturers engaged in the man-
ufacture of radio apparatus, according 
to the survey, and their number is 
growing. 
An interesting fact brought out in 

the figures presented is that there are 
more broadcasting stations in the 
Middle West and on the Pacific Coast 
than there are in the East. In each of 
these groups of States, the number of 
stations broadcasting  is thirty-six, 
whereas there are only twenty-eiiiit in 
the Atlantic seaboard group. 

sit sit 

Movie Studios Use Radio 
M ARSHALL NEILAN, it is an-

nounced, is the first film produ-
cer to install a radiophone at his Cali-
fornia studio. The players are at the 
studio from nine in the morning to mid-
night practically every day.  Much te-
dious waiting is experienced by players 
when scenes are taken in which they do 
not appear and between scenes.  This 
is especially trying on players when 
working long shifts. 
Neilan has discarded the phonograph 

and substituted the radiophone, which 
gives the players great diversion and 
keeps them pepped up and fresh when 
they are called to appear before the 
camera. The players are now dancing 
to famous orchestras, listening to fam-
ous singers, or hearing the news bulle-
tins when not actually before the cam-
era. 

r 

Mary Garden  Likes  Radio 
R ADIO telephony has a new "fan" 

and Mary Garden noted opera star 
and directoress of the Chicago Grand 
Opera company, has a new "hobby." 
Miss Garden on arrival in San Fran-

cisco recently, with her company of 
song birds for two weeks of opera or-
dered as her first official act installation 
of a radio telephone set in her hotel 
room. 

First "Wireless College 

ENTERING a field of almost limit-less possibilities in the realm of ed-
ucation, Tufts College has announced 
the completion of plans for what is 
probably destined to be the world's first 
wireless college.  This college already 
has a "faculty" made up of some of 
the most eminent scholars in their re-
spective departments, who, by means 
of the radio telephone broadcasting ap-
paratus at the American Radio and Re-
search Corporation plant at Medford. 
I Iillside, Mass., will twice a week give 
free lectures to more than 35,000 per-
sons. 
Nothing approaching this plan for 

spreading instruction has even been de-
vised even by extension or correspond-
ence schools.  Some of these institu-
tions number their pupils by the thou-
sands, but the limits of the new Tufts 
Wireless College are marked only by 
the number of people who cannot af-
ford to purchase the simple and inex-
pensive apparatus for receiving wireless 
telephone messages.  There will, of 
course, be no charge for instruction. 
In having no tuition fees, no buildings, 
no campus, no enrollment, the Tufts 
Wireless College will he unique among 
colleges of the world. 
In the initial statement it was made 

clear that the lectures will be of a pop-
ular nature and not beyond the under-
standing of the thousands of young 
men and boys between the ages of fif-
teen and twenty-five who are especially 
interested in wireless.  Also the lec-
tures will not exceed thirty minutes in 
length and will be delivered in such a 
way that "students" can take notes if 
desired.  Some of the lectures will be 
given in the afternoon in order that 
women, many of whom are taking an 
interest in the radio telephone, may lis-
ten. Those in charge of the course at 
Tufts point out that by the use of the 
sound amplifier it will be possible for 
scores of persons to hear the same lec-
ture from one receiving apparatus. 

The Radio College at Tufts.  Left to 
Arthur  I. Andrews, Prof.  Edw.  H. 

Dean G. C. Anthony. Prof. A H. 
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Music For N. Y. Busses 
R ADIO music was received recently 

on a New York City motor bus, it 
was announced by the Fifth Avenue . 
Coach Company, of that city.  It 
was not necessary to erect antennae or 
to construct a dragging ground wire. 
The metal roof of the bus served as an 
aerial and the counterpoise grounding 
was accomplished by attaching the 
ground wire of the radio set to the rail 
of the bus stairway. 
The radio set was a Westinghouse 

senior, with ear receivers.  Starter 
Zimmerman held the receiving set in 
his lap and enjoyed the noon pro-
gramme from WJZ in Newark, while 
Joseph Conniff stopped the bus on Riv-
erside Drive at various points from 
One Hundred and Thirty-fifth street 
to Ninety-sixth street and back. No 
interference was experienced and the 
radio novelty was enjoyed by the pas 
sengers. 
Experiments are to be continued with 

receiving sets and amplifiers on the 
busses 

r. 

Radio At Reformatory 
THE New Jersey State Reformatory 

for Boys, at Rahway, will install 
a complete wireless receiving outfit for 
the benefit of the 500 inmates. The 
complete radio set with amplifiers is 
the gift of the Radio Corporation of 
America.  Boys will be permitted to 
attend concerts every night provided 
their conduct has been good during the 
day. 

St  St 

Plan Regular Farm Service 

VEGETABLE market reports from 
the Indianapolis, Pittsburgh, Chi-

cago and Cincinnati markets soon will 
he sent to Indiana vegetable growers 
by radio twice daily, according to H. B. 
Brown, of Lafayette, secretary of the 
Indiana Vegetable Growers' Associa-
tion. 
The vegetable market reports will lie 

sent from radio station \VOH of the 
I Iatfield Electric Company, at 10:15 
a. m. and 4 p. m., in conjunction with 
the live stock market reports now be-
ing sent out daily by the Indiana Feder-
ation of Farmers' Associations. 
An effort is being made to get the 

United States government to supply 
radio service that will give informa-
tion concerning the daily vegetable 
market in Chicago, Cincinnati and Pitts-
burgh. A request has been made to have 
this information sent by radio or tele-
graph from Washington or some other 
station, direct to the Indianapolis radio 
station.  From this station it will be 
broadcasted so that the farmers and 
vegetable growers who have receiving 
sets as well as the country farm agent 
may pick it up. 
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Rudy Wiedoeft Says: 
Radio Will Help The Musicians 

I Am Sure Of That" 
Star saxaphone player is convinced that the public attends concerts not only to 
hear the music, but to see the musicians as well.  However, he is equally certain 
radio has found a permanent place, and he says so in the following interview. 

By James N. Barnes 

SOME few years ago—not so long, but that most of us remember it— 
there was a nation-wide wave of 

enthusiasm for saxaphone music. The 
fever to learn the instrument of melody 
found victims alike among the young 
and old. 
In 1914 a young man—by the dif-

ficult-to-spell name of Rudy Wiedoeft 
—quit playing his regular instrument, 
the clarionet, and adopted the saxa-
phone, and he so concentrated his study 
of the new harmony maker that eight 
years later-1922—we find him recog-
nized as "the greatest 
saxaphone player in. 
the world." The term 
"greatest" is, unfortu-
nately, very easy to 
say and often can be 
quite vague and mean-
ingless. But Rudy has 
no peer on his chosen instrument; all 
musical authorities agree on that. 
Those who have heard Rudy Wie-

doeft play, and this includes a host of 
radiophone listeners, know it, too. 
Like all instrumentalists who haVe 

devoted years to the making of music 
records, Wiedoeft found that his re-
cording experience helped him in his 
broadcasting,  for  the  fundamental 
points of execution are the same. 
"I believe the time will come," Wie-

doeft told the writer, "when music 
records will be recorded by radio.  I 
will be able to play in Chicago, for 
instance, and have the record made 
here in New York.  From my view-
point, this is one of the most practical 
usages to which the radio telephone may 
be put." 
Wiedoeft had one amusing experi-

ence that he wants to pass on to the 
radio public. 

SURE "SHE'S" SWEET! 
About a week after he broadcasted, 

some lovesick swain in a state nearby 
New Jersey, who thought that the an-
nouncer had said "Ruby Wiedoeft" in-
stead of "Rudy Wiedoeft," wrote the 
following: 
"Dear Madam:  I am taking the lib-

erty of writing you after your wonder-
ful concert over the radio tonight.  I 
am sure you are as sweet and as beau-
tiful as the glorious music you sent 

The saxaphone has been more 
than an Aladdin's Lamp to Rudy 
Wiedoeft.  It has been the "Open 
Sesame" to many a palatial Fifth 
Avenue mansion. 
On one occasion, a very wealthy 

and influential New Yorker called 
Rudy on the telephone and begged 
for an appointment.  Rudy won't 
tell the man's name, but he assured 
us that were he to tell it, folks out 
in Timbuctoo would recognize it 
as readily as would those on Wall 
Street. 
The wealthy gentleman wanted 

Rudy to teach him to play the saxa-
phone.  He had  heard  the  star 
player over the radiophone, and 
had rushed out to buy an instru-
ment—nay, two of them of differ-
ent sizes.  Rudy told him he did 
not make a practice of giving les-
sons, and  so  the wealthy  New 
Yorker insisted Rudy come to his 
home as his guest, and even begged 
Rudy to come down to Palm Beach, 
Fla., to pass the winter! 

over. Won't you send me your pic-
ture so that I can put it on my wall? 
Please do, Ruby dear. And won't you 
write to me and let me know if you 
ever come out this way? I would like 
to meet you very much.  Devotedly 
yours,   
Rudy and his wife had a good laugh 

over it. 
Rather than spoil the illusion, for 

Wiedoeft is surcharged with a finely 
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molded sense of humor, he did not send 
the photograph, though he was tempted 
to get a picture of some circus "bearded 
lady" and send it on to the smitten 
youth. 
In order to present this star saxa-

phone player to the radio audience I 
asked him to sketch his history briefly. 
From the Wiedoeft melody, or even 

the Wiedoeft photograph, the public 
cannot tell that it was as a boy of nine 
years that he commenced his profes-
sional experience. Yet that is the fact. 
His home is in Los Angeles, where in-

cidentally he recently organized a 
twelve-piece orchestra which soon 
will come East, and which he 
claims will make "every other or-
chestra of its kind sit up and take 
notice." He has handpicked his 
men, he says, and every one is a 
real musician; each one a solo-

ist equally capable of perfect play-
ing of an operatic aria or jazz num-
ber. 

A HUSKY CHAP 

In 1917 he toured the country on the 
B. F. Keith vaudeville circuit, and fol-
lowing that he appeared in "Silks and 
Satins" a musical production in New 
York.  In appearance he could be 
called "husky," which helps him, he 
says, for to get the best results from 
the saxaphone one must use consider-
able "wind." 
The  saxaphone, Wiedoeft adds, 

lends itself especially well to radio 
broadcasting, in that it only has a range 
of two and a half octaves, thus making 
possible the clear transmission of every 
single note. 
Wiedoeft is certain radio will "help 

the musicians' game," as he put it. He 
does not believe there is any occasion 
for alarm among musicians in that un-
employment will be created because of 
the broadcasting of music. 
"After all," he told me, "radio music 

is somewhat like phonograph music. It 
is 'canned.'  People like to see the mu-
sicians. I don't believe that the num-
ber of orchestras will be reduced by 
virtue of the possibility of several 
houses being able to utilize one over 
the radio. The general effect will be 
a greater demand for orchestras, be-
cause radio is educating the people to 
a greater appreciation of music." 
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The 
Perfect 
Fool 

• NDAY night, February 19th, 
1922, must go down in the his-
tory of radio broadcasting as the 

night on which the first successful at-
tempt was made to broadcast an entire 
musical comedy production. To WJZ 
station, Ed Wynn, producer and star 
of "The Perfect Fool," took his com-

More than two thousand letters from 
as many different points scattered 
throughout the United States and 
Canada. and from ships out at sea. 
testify volubly to the success of the 
undertaking which, incidentally, re-
quired nearly one hundred persons 
from the George M. Cohan Theatre 
in New York City. to journey to New-
ark, and these inclwled an orchestra 
of twenty-six musicians under the lea-
dership of Leon Rosebrook. 

To lend atmosphere to the perform-
ance a considerable part of the ward-
robe of the company, used in the nine-
teen scenes of the play, was taken along 
and as each of the different episodes 
were presented and sent out into the 
ether through the microphone, rouge, 
powder and all of the essentials neces-
sary to milady's make-up were brought 
into play. 
Only the sight of the pretty chorus 

and the scenic effects were missing. 
Even the clog (lance was reproduced. 
when the mirophone was lowered to 

"MAMA ETHER, Papa Ether, and all the 
little Ethers are having a whale of a good 

time up there these nights, or else they're taking a lot 
of punishment!" So says the star comedian and 
producer of the first entire musical production to be 
broadcast 

/1 Talk With 

Ed Wynn 
By T. J. Dunham 

within a few inches of the floor and it 
recorded faithfully the tap—tap —tap 
of the jigging feet. 
Dramatic and musical critics in the 

principal cities of the country where 
"The Perfect Fool" is scheduled to 
appear, were invited by letter to listen 
in on what really may be called an "ad-
vanced first night" of one of the sea-
son's biggest musical comedy successes. 

By Ed. Wynn 
"Remember  the  f ello w  who 

mailed a postcard to his brother 
forty miles away?  Eleven years 
after it was mailed it was delivered. 
I can readily appreciate the poor 
fellow's feelings.  I am still getting 
letters from those who listened in 
while I broadcasted.  Like giving 
a performance and  waiting two 
months for applause!" 

*  *  * 

"Mama Ether, Papa Ether and 
all the little Ethers are having a 
whale of a good time up there these 
nights, or else they're taking a lot 
of punishment!" 

*  *  * 

"A first night on the radio may 
come after the thousandth perform-
ance on the stage —but it always 
will be good for a first class case 
of 'stage fright.' 

*  *  * 

"The ether did not seem to effect 
me for the reason, I suppose, that 
when I was a mere boy, I had three 
teeth  pulled  and —I'm  used  to 
Ether." 

*  t  * 

"Another thing.  My father used 
to hire tailors, and they smelled of 
ether." 

*  *  * 

"As I was to do broad-casting, I 
wore my broad-rimmed hat; thought 
it might help." 

*  *  * 

"I tried to radio-ate good cheer, 
but it is very discouraging not to 
have reciprocity with a return laugh 
or even a giggle.' 
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Among the persons who took part 
in this pioneer movement besides Mr. 
Wynn, were True Rice, John Dale, Jay 
Velie, Flo Newton, Estelle Penning, 
Anita Furman, Janet Velie, and the 
girl quartette composed of Harriette 
Keyes, Persis Babcock, Lorna Lincoln 
and Ivy Kirkwood.  Even the little 
Japanese trio, which takes an important 
part in the show, contributed its share 
in this really epoch-making event. 
It was this Japanese trio, Toma, Kiku 

and Yoishie Meyako, upon a specially 
prepared dance pad that sent out the 
"pitter-patter" of their intricate and 
distinctive (lance. 
I dropped into Mr. Wynn's dressing 

room at the theatre recently.  There 
was the star, bus)' with his grease 
paint, preparing for the evening's en-
tertainment.  His weird collection of 
hats, those funny little things he uses 
to provoke mirth, were also receiving 
his careful scrutiny. Wynn takes pride 
in those hats. 
He was bubbling with enthusiasm 

about his broadcasting.  I asked him 
what he thought about it all, and with-
out hesitation he said— and there was 
no joking this time—that "radio has 
brought new life and happiness to the 
human race." 
"I have a recollection of my first ap-

pearance on a platform before an audi-
ence which jammed Franklin Field, 
Philadelphia," he continued. 
"My club was giving a program of 

some kind for charity. I marched on 
the huge, especially built platform 
bravely. My job was to introduce the 
various events as they were to occur. 
I picked up the megaphone for the 
first announcement and lifted it to my 
mouth, endeavoring to speak.  ' 
"But I couldn't say a word. Just 

scared to death.  Talk about thrills! 
was speechless.  Never since have 
experienced that terrible sensation, 

and since that time I have taken active 
part in many public functions. 
"But it was left for a near repeti-
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tion of such a condition to be repeated 
on the Sunday we broadcasted the per-
formance. 
"I know now what real stage fright 

means. Try as I may I just couldn't 
bring myself to a proper adjustment. 
First my hat was misplaced and then it 
was my collar that seemed to be askew. 
Foolish, of course, as the people 
couldn't see me, but it was just the 
novelty of it all, I reckon.  I started 
off wearing the wrong costume, and 
my introductory music didn't seem to 
be played in the right tempo." 
His valet called him for a scene, and 

I watched him from the wings. Upon 
his return, and while the house was 
still roaring from his witty sayings, 
he took up the thread of the conversa-
tion in a most skillful manner. 
-Science," he said, "certainly is 

filled with alluring romance. Look at 
the telegraph, telephone, dictaphone, 
and now the radiophone. . . . to say 
nothing of my inventions," he added 
humorously. 
He referred to one of his little skits, 

wherein he introduces to the audiences 
his most recent inventions. One shows 
a "patented" cup and saucer, built and 
designed especially for those who, in 
the habit of drinking coffee from their 
saucers, experience a most irritating 
nuisance, not to say costly, through 
the spilling of some of the coffee dur-
ing the operation of transferring the 
fluid from the cup to the saucer. 
I won't divulge Mr. Wynn's marvel-

ous secret, but it may be said emphati-
cally that he eliminates the spilling en-
tirely. Then, too, he has an invention 
for eating corn on the cob, so that 
human hands avoid the usual smearing 
of butter, and his invention also pre-
vents the corn from sticking to the 
cheeks. 
"It was Theodore Roosevelt, I be-

lieve," continued the comedian, "who 
said that ninety per cent of one's suc-
cess depended upon personality. But 
Roosevelt did not reckon with radio. 
It would seem to me that personalit 
had become a secondary consideration 
when appraising the varied ramifica-
tions born in the broadcasting of our 
mental thoughts.  Personality.- counts 
for much, but who can say that the 
personality is lost in transmission of 
voice by radio?  I don't think it is. 
although I realize many disagree with 
me. 
"You remember Bellamy's 'Looking 

Backward.' Nearly all of his prophe-
cies have come true, in fact many 
things that now are a reality were un-
dreamed of in Bellamy's imaginative 
mind.  The one thing that impressed 
itself upon me during the broadcasting 
of my play was the simple verity of 
that old saying, t̀ruth is stranger than 
fiction.' " 

ED. WYNN ASTRIDE HIS "RADIO AUTO" 

By George 

0 begin at the beginning" as flans Anderson said, it is necessary 
to point out that this is a very serious anecdote.  It concerns a 
marvelous invention. To fully understand, it is necessary to tell 

you about the inventor. He is none other than Ed Wynn who outside 
of his more serious role as an inventor of radio equipment, is "The 
Perfect Fool," before capacity theatre crowds. 

Not only is Mr. Wynn thoroughly efficient himself, being about the 
funniest man on the American stage, but he also is careful in his selec-
tion of men with his organization. 

For instance, there is his publicity man, Mr. P. Hill, who has a 
remarkably fertile brain.  It was his idea to establish radio history by 
having the entire show in which Ed Wynn is starring broadcast from 
WJZ. This marked the first broadcast of an entire musical production, 
as described on this page. 

The experience seemed to have imbued Mr. Wynn with a creative 
genius that would have done credit to Marconi himself, or possibly the 
inventive genius was created within Mr. Hill's fertile brain—no one 
seems to know—at any rate it was Mr. Hill who handed me the pho-
tograph you see reproduced on this page.  I turned the picture over 
and noted that the caption on the rear read—"Ed Wynn, The Perfect 
Fool, in his radio guided car."  Mr. Hill then told me: 

"Yes, you see, it was this way—Ed Wynn becomes very tired in 
the course of the performance every night. In fact, he is utterly ex-
hausted at its conclusion, so he equipped his automobile so it could be 
controlled by radio and each night as the tired Mr. Wvnn stumbles help-
lessly out of the theatre stage entrance and flops on the seat of the auto, 
utterly exhausted, Mrs. Wynn from her home on Long Island touches 
the key and guides the auto containing The Perfect Fool into the garage 
on the estate." 

I I I I I 

‘Vithout a smile, in fact, very seriously, I re-examined the photo-
graph. As you can see, it showed Mr. Wynn straddling the radiator of 
his automobile. Just outside of the wind shield there was a small Aeriola 
Junior set and perpendicularly between Mr. Wynn and the receiver a 
spiral aerial. 

"Very remarkable," I said, "quite remarkable." 
"Yes. yes," Mr. Hill said enthusiastically, "yes, yes!" 
I murmured that "there seemed to be a very wonderful story here." 
"I should say so—a very remarkable gtory," interposed Mr. Hill 

quickly. 
.-‘nd there is. 
This picture proves that Mr. Wynn is a good comedian. 

Digitized by Google Original from 
UNIVERSITY OF MICHIGAN 



A Trip by Picture and Printed Word Through the 
Radio Corporation— Westinghouse Broadcasting Station 

at Newark, New Jersey 

THE birthday of the now famous 
WJZ station was coincident with 
the initial use of radio in an-

ing the upper horizontal part about 200 
feet above the street level. The aerial 
"flat ton" consists of 6 wires extend-
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of the General Electric Company, and 
J. Andrew White, Editor of THE 
WIRELESS AGE. 
Frank Conrad of Pittsburgh, Assis-

tant Chief Engineer, C. E. Stephens 
and J. A. Whaotton of the New York 
office, are also given credit for their 
efforts in earlier stages in the develop-
ment of WJZ. 
Hundreds of letters are received at 

WJZ from those who hear the con-
certs. These letters are used as a basis 
from which to work up programmes 
and no suggestion is overlooked. Not 
every suggestion is followed of course. 
but all receive consideration. Criticism 
is valued, but only on receipt of a con-
siderable number of complaints of any 
particular feature is a change made. 
As an instance—someone wrote in pro-
testing very vigorously against broad-
casting of music composed by Ger-
mans. No attention was paid to this 
communication in view of the fact that 
popular sentiment does not reveal the 
same expression. 
The attitude of the officials is, how-

ever, that radio belongs to the people, 
and that every effort be directed toward 
giving the people the kind of entertain-
ment they want. 

LETTER FROM CANADA 
It will be of interest to reproduce 

herewith one of the many letters which 
the company received. This one is from 
S. H. Rushbrook, aboard the cable ship 
"Lord Kelvin," and was mailed from 
Halifax, Canada. It follows: 
"It may be of interest to you to 

learn that I have been receiving your 
radio concerts during the evening, a 
distance of nearly 1,700 miles from 
your station. 

Original Studio at WJZ. This photo shows the Kouns Sisters singing into the microphone 

"My ship was stationed off the 
Azores for over six weeks, during Nov-
ember, December and January, engaged 
in cable repairs and, on account of this 
was able to stand by for you night after 
night at this distance. I was using the 
ordinary ultra-audion circuit with one 
step of radio amplification only, and 
the music the majority of the time was 
remarkably clear and strong." 

Wireless operators aboard ocean-
plying vessels write that the broad-
casted concerts are giving much to 
brighten the lonely hours spent away 
from shore.  They send in copies of 

Station on the roof at WJZ, where the voices and music transmitted from the studio is r.„-, 
amplified several thousand times and changed into electro-magnetic waves  LK)ii 

their logs and they always urge that 
under no circumstances should WJZ 
cease its efforts. 
In closing this little sketch of WJZ 

it seems appropriate to include the 
communication from two wireless fans 
—"C. H. and H. E. H."—who felt 
the urge to try their hand at poetry; 
they prepared and sent in the follow-
ing: 

"GOOD NIGHT, ALL" 

To W JZ 

We're two poor hicks, who listen in 
Each night from out at Lisle; 
To song and story, harp and flute, 
And quips that make us smile. 
But all these things as nothing are 
Compared with, when we hear, 
Your voice across the wireless wire, 
Announcing, loud and clear, 
W J Z Good Night. 

You see, we're only simple things, 
So rustic and demure; 
And though we have a lot to learn, 
Of one thing we're quite sure. 
We'd hate to miss the kick we get, 
So personal, you know, 
When floating through the damp night 

air, 
Your voice comes, soft and low, 
WJ Z Good Night. 

And so we take our pen to hand, 
To tell you how we feel; 
So lonesome and so desolate, 
(Ah, life's more woe than weal!) 
Our husbands listen, too, 'tis true, 
But they're of coarser clay, 
I do _not think they get the thrill, 
That'we'db when you say, 



Helen 
Yorke 
Outdoors 

8 P. M. RECITAL BY HELEN YORKE 

THAT was the simple announce-
ment on the regulation program 
of WJZ, on a certain Sunday 

night not so long ago.  Helen Yorke 
sang, and the radio audience was 
charmed by the clear and colorful notes 
of her well rounded voice. 
I too listened in that night.  In her 

singing I not only detected the charm 
of a skilled and trained voice, but youth 
as well, and 1 felt certain that the other 
listeners would feel as I, and want to 
meet her and know her better.  So I 
sought her in her New York apartment 
where she lives with her mother. 
I found youth—youth whose eyes 

sparkled with a native enthusiasm; 
youth with wholehearted craving for 
the. beautiful and health-giving things 
of life; youth that despite a splendid 
assurance and reserve built up from a 
contact with the world of art, still 
maintained a charming and contagious 
unsophistication.  That is the Helen 
Yorke you heard over the radiophone— 
beauti ful, young, vigorous, talented. 
-Come right in," was her greeting; 

then, after introducing her mother, 
"I've just been ironing," she added 
with a chuckle. 
"But I never knew that opera, radio, 

and concert stars ironed ?" I said half 
in jest.. 
"What is that slang phrase ?" she 

ruminated, and then answering herself, 
" 'you don't know the half of it!' " 
Perhaps—but I know now. 
A thing the public does not know 

about the brilliant singer is that she is 
thoroughly "domesticated," as she her-
self expresses it. When she told me 
she had been ironing she did not say it 
as some might have, merely to make an 
impression with the public that she was 
not "up stage." She really had been 
ironing and taking considerable enjoy-
ment from the supposed drudgery. , 
The choicely furnished and api)ointed 

broadcasting on that Sunday night, it 
's necessary to go back about two years. 
She was riding on the subway one day 
when some very stout and heavy man 
apparently thought that it would be 
much more comfortable to rest on her 
foot than on the corridor of the sub-
way floor, so he placed his elephantine 
pedal extremity on Miss Yorke's foot 
immediately over what is commonly 
called the big toe. 
Thep he pivoted 

on her fOot, much in tm 

IN the excitement of the knowledge that I was 
to send my voice through the air I quite forgot 

about an operation I was to have in two days!" And 
a chuckle accompanied this charming admission 

Edwin Hall, An Interviewer, Seeks 

Helen Yorke 
And Discovers a Young Opera Star With 
Three Loves — Horne, Out-of-door 
Exercise, and the Operatic Stage 

apartment of the star and her mother 
overlooks beautiful Central Park at 
107th Street. In one corner of a living 
room in which you immediately feel at 
home, is a phonograph and, strange to 
say, in the entire collection of records 
in the Yorke household there is only 
one which was made by the singer her-
self, despite the fact that she has made 
very many of them and they have had 
an unusually heavy sale.  But she is 
far too modest to force upon visitors 
her own creations. 
To really commence the story of her 

Folks up New England way are 
right proud of (1) their summer re-
sorts (2)  their Colonial history 
and (3) the unusually large number 
of prominent opera and concert 
artists who claim that section as 

their birthplace.th  One of   ese is Helen Yorke, the 

brilliant young opera singer, whose 
home life is sketched in the accom-
panying article.  Radio audiences 
are familiar with Miss Yorke's tal-
ents and every now and then when 
she is singing in a small town one 
of those who heard her over the 
ether waves will make himself or 
herself known, to her great delight. 
Miss Yorke made her operatic 

debut with the Mercandante Opera 
Company in Naples. Italy, to which 
country she went to complete her 
studies.  In her own country she 
has had important rôles with the 
De Feo Opera Company, in which 
company she is scheduled to sing 
this summer in Baltimore. 
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way the old cliff dwellers used to crush 
grain between huge boulders. There 
resulted two years of much suffering 
and finally her physician decided that 
the toe must be amputated. 
Just about this time her call came to 

broadcast from WJZ and rather than 
make it appear that she did not want 
to sing for the public, she said nothing 
about the necessity of her undergoing 
an operation two days later. The night 
she sang her foot pained exceedingly, 
but until those who listened in (and 
even those who were in the broadcast-
ing studio with her that night) read 
these lines, will they have the faintest 
idea of her bravery. 
"To tell the truth," she said, "in the 

excitement of the knowledge that I was 
to send my voice through the ether I 
quite forgot about the operation that 
was to take place in two days. 
"I really felt terrified in a way, not 

in the sense of being stage frightened, 
because I have sung before audiences 
far too many times for that, and not in 
the sense of the novelty of singing into 
the little instrument, for the experience 
is very similar to recording records. 
"But when you record for the phon-

ograph and it does not please you, you 
can destroy it and you can keep on re-
cording them until you get just the kind 
of a record you want and no one knows 
the difference—but when you broadcast 
you leave no permanent record behind: 
you do not get a chance to correct your 
errors if you have any, and you have 
no idea of how your audience will re-
ceive your efforts. 
"You wonder if they will like it; you 

shudder at the thought of their turning 
off the instruments. 
"I like to have my audience in front 

of me where I can see them and know 
whether I am holding their attention: 
but you have no way of doing that over 
the radio. All you can do is to sing 
and give your hest efforts and hope that 
you made an impression on them. 

-hich Miss Yorke certainly succeed-. 
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Music  By  Radio  Heard In 
Chile 

A PARTY of Americans. residents 
of Iquique, Chile, have been given 

a forcible reminder that distance is no 
barrier to the rapid stride of radio com-
munication. 
This party of Americans, officials of 

the Nitrate Agencies, Ltd., were vis-
itors aboard the Grace Line steamship 
Santa Luisa. While they were seated 
in one of the reception rooms suddenly 
there came to them distinctly and clear 
a volume of music so plain that the 
notes of a violin playing a solo part 
could be distinguished as plainly as if 
the artist were in an adjoining room. 
Following came an operatic selection 

by a well known star, whose words and 
notes carne with startling clearness 
through more than 4,000 miles of space 
—a cheering reminder of "home," of 
Broadway, bright lights, friends and 
familiar faces. 

110 

Oo ! La! La! —Listen — 

W IRELESS on Milady's parasol is 
the very latest fashion report 

from Paris. 
A young Parisian inventor hopes 

shortly to enable the fashionable Paris-
ienne when promenading the Bois de 
Boulogne to enjoy the strains of the 
orchestral music sent out by the Eiffel 
Tower wireless, to hear the latest scan-
dal concerning her best friend and to 
receive a detailed report from her cook 
concerning the progress of the pot-au-
feu for lunch. 
This young inventor has placed the 

radio antennae in a parasol so that 
madame when expecting a commnica-
tion from home or desiring to hear a 
concert has only to raise her dainty par-
asol and "listen in." 

Picks Up Radio From 
Philippines 

T HE Lamport & Holt liner Vauban, 
I passed through 6,000 miles of un-
usual radio activity on the run up from 
Buenos Ayres. 
Soon after clearing from Rio de Jan-

eiro the ship's operators heard a series 
of news bulletins which were being sent 
out from the United States govern-
ment radio station in the Philippines. 
The messages, which had to do with 

world events, were exceptionally strong 
and clear, but occasionally they were 
jammed by interference from radio 
stations at San Francisco and Hawaii. 
They were heard at intervals until the 
i'atiban had crossed the equator. The 
Vauban's operators said the static con-
ditions in the Atlantic were exceeding-
ly favorable for long distance trans-
mission and there was much specula-
tion on board as to whether the Philip-
pine messages were coming over the 
continents of Africa or South America. 
The ship's officers estimated the short-
est distance to be between 10,000 and 
11,000 miles. 
While the Vauban was lying in the 

harbor of Buenos Ayres, which is 
about 6,000 miles from New York, the 
radio operators said they read mes-
sages being sent from New York to 
ships at sea and got news bulletins from 
the British station of Leefield at Ox-
ford. st 

French Trains Get Radio 

NUMEROUS disastrous accidents 
on French railways in the last 

two years, which have spread alarm 
among  the traveling public,  have 
caused French railway officials to ex-
periment with radio telephones in com-
municating between moving trains and 
stations. 

Miss Isabelle Bennett, in Paris, demonstrates her "Wireless Parasol."  All she 
is open her parasol and listen to music sent from Eiffel Tower 

In recent tests carried out by the 
Compagnie du Nord under the direc-
tion of the French ministry of public 
works, experimenters succeeded in 
transmitting orders  from different 
points in the station at Bourget-Triage 
to the switching towers up to a dis-
tance of more than 400 yards.  Ac-
cording to reports of the United States 
consul at Bordeaux, portable appara-
tus used is described as consisting of 
an antenna in a frame, a commutator, 
a stick tipped with iron to place in the 
ground, and a microphone, the total 
weight of which was fifteen pounds. 
Other experiments were made between 
places in the station and a train moving 
at a speed of nineteen miles an hour. 
The results were satisfactory as far as 
hearing the message was concerned. 
They could be heard satisfactorily dur-
ing the entire time the train remained 
in motion for a distance of more than 
ten miles, irrespective of the speed of 
the train. 

Radio for Lonely Isle 
T HE Rev. Henry Martyn Rogers 
and his wife, British missionaries, 

have sailed on the Tacoma Marti from 
Cape Town for the lonely island, Tris-
tan da Cunha, in the South Atlantic 
Ocean, 1,500 miles west of the South 
African coast.  Mr. Rogers will take 
up the duties of chaplain to the 119 
people of polyglot mixture who in-
habit the island; hisi wife will in-
terest more particularly the children. 
The intense isolation of Tristan 

appealed to the people of Cape Town. 
A suggestion from the staff of the 
Education Department there to pre-
sent a wireless set to Mr. Rogers was 
quickly taken up and an apparatus 
with a range of r,000 to 1,500 was 
given him. 

To Trip Motor Crooks 
RADIOPHONE will be used to trip 

up motor thieves. 
This is the plan of John Wall, presi-

dent of the Kansas Branch of the Anti 
Horse Thief Association. 
"If we could have a radiophone com-

munication between the various sta-
tions in the state," said Mr. Wall, "it 
would be the end of motor car stealing. 
By broadcasting instantaneously the in-
formation of a theft, we would have 
every sheriff and peace officer in the 
state looking for the thieves. I believe 
the plan has great possibilities and I am 
going to try to develop it to a practic-
able end." 
With the advent of wireless corn-

• munication many states are equipping 
• ul NariOusri Ciiiès with wireless for rapid 
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W ITHIN a comparatively short 
time two man-made inven-
tions, first devised to enter-

tain, then exploited and made to serve 
commercial purposes, have caught the 
attention of educators; for in them 
they have seen instruments which can 
be usefully applied in educational fields. 
It has not been many years since the 

motion picture was discovered to be a 
medium to spread not only amusement 
and entertainment, but knowledge as 
well, and gradually a greater number of 
teachers of the more thoughtful school 
have introduced motion pictures to help 
them bring home to the pupil, more 
vividly than the printed word does, les-
sons in history and literature. 
The other of the two inventions re-

ferred to is the radio telephone, and 
despite the fact that the possibilities of 
this device have only been sensed by 
the educator for weeks, as compared 
with years in the case of the motion 
picture, still the lesson learned from the 
motion picture has only served to 
quicken the appreciation of the pos-
sibilities of the radio telephone. 
The above were impressions of Nich-

olas Murray Butler, President of Col-
umbia University, as he gave them to 
me in an interview.  Dr. Butler car-
ries an enviable reputation not only as 
the executive head of one of our most 
famous universities, but he also is na-
tionally known as a student of economic 
and political affairs of such standing 
that he received serious consideration 
as a candidate for the Republican pres-
idential nomination at the last con-
vention. 

COMPARED WITH MOVIES 
Dr. Butler maintained, throughout 

the interview, that the radio telephone 
is to be compared to the motion picture 
in educational fields; that what the mo-
tion picture does for the eye, radio will 
do for the ear; that what the motion 
picture will do for the eye-minded, the 
radio telephone will do for the ear-
minded; that, while it is true that the 

Dr. 
Butler 

4 C ONSIDER the little country schoolhouse. It 
has been handicapped for teachers because of 

the drift to the cities. But 1 believe that everything 
that it lost will be regained through the medium of the 
radio telephone" 

Radio Is an Educational Force, Says 

Dr. Nicholas Murray Butler 
President Columbia University 

In an Interview With Maurice Henle 

eye-minded person has a more highly 
developed mentality than the ear-mind-
ed person—and for that reason the mo-
tion picture probably can do more for 
those whose education has been devel-
oped to a more advanced stage—still 
it is equally true that there are many 
times more of the ear-minded person 
in the world. Consequently the value 
of the motion picture to the smaller 
group is more than offset by the fact 

One of thousands of country schoolhouses about 
which Dr. Butler speaks 

that the radio telephone will bring so 
much happiness and help to the greater 
mass of people throughout the country. 
"Consider," said Dr. Butler, "the 

'little red school house' out in the coun-
try. It has long been handicapped for 
teachers because of the drift to the city, 
but I believe that everything that it lost 
from this cause will be regained through 
the medium of the radio telephone. 
Scholastic isolation will be overcome 
soon amil the rural community iMfeitlitya I 

will become annexed to great centers 
of learning like New York or Chicago. 
And the big men of the world, the 
'doers' of great things, will in effect 
become next door neighbors. 
"Let us suppose—to use an example 

—that a man like Balfour of England 
comes to New York for a visit. It is 
quite impossible for Mr. Balfour to 
visit every little school house in this 
country.  He is only permitted to speak 
to a fortunate few who just happen to 
be lucky enough to hear him. 

RURAL DISTRICTS LOSE 
"Those who hear him are the com-

parative few who have drifted from 
'the little red school house' into the city 
and have grown up with it.  Their 
children, too, are permitted to hear him 
because they also have been -fortunate 
enough to grow up in the city where 
the biggest minds eventually come. 
"The people then out in the rural 

districts lose, and are unable to hear 
Mr. Balfour and must be content with 
the few words reproduced in daily 
print.  Many times even the press ac-
counts do not reach the farming re-
gions, and then the people out there 
lose entirely. And many times they 
not only do not know what Mr. Bal-
four has said, but do not even dream 
that he has said anything at all. 
"All this will be changed with the 

radio telephone. When Mr. Balfour 
speaks to an association of two or three 
hundred men in New York City, let us 
hope that his voice not only will be 
heard by the few hundreds who happen 
to be in the same room with him, but 
also that his voice will go through the 
air into every little school house in the 
most remote hamlet as clearly as it will 
go into the radio transmitter which will 
be placed before him on the platform. 
"Although we know the motion pic-

ture is just getting started and is being 
used by many teachers, we on the side-
lines cannot tell really just how exten-
sively the radiophone will develop in its 
s eflation to educational work; but we 
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do know that the value of the radio-
phone to educational work will depend, 
just as the work with the motion pic-
ture does, upon the material you give. 
"A motion picture production of one 

of Shakespeare's plays can do an amaz-
ing amount of good because it can reach 
so many more people, and more cheap-
ly, than the legitimate stage play. This 
is putting the motion picture to a goon 
purpose from an educational viewpoint, 
and I hope that the time will come when 
some of the large producing companies 
will turn some of their efforts in this 
direction.  The same holds true of the 
radio telephone.  It all depends on what 
you give them. 
"We really must overhaul our meth-

ods in education. Much time is now 
being wasted with old worn out meth-
ods of instruction. The motion pic-
ture and the radio telephone will ma-
terially help a good teacher.  It is true 
that the teacher is naturally conserva-
tive and that he will hesitate to use new 
instnunents as a means of instruction, 
but he cannot fail to recognize the val-
ue of the radio telephone just as he 
gradually has acquired a sense of ap-
preciation of the virtues of the motion 
picture. 

GREATER IN NUMBER 
"The development along these lines 

really has only begun and the eye-mind-
ed person as well as the ear-minded 
person will in the future be acquiring 
his knowledge more and more through 
the medium of one of these two great 
man-made instruments. 
"The radio audience will be greater 

in number, I believe, in an educational 
way than any field in which the motion 
picture could be used; and the value of 
the radio telephone will be great if the 
personality of the one who is speaking 
over it is not lost in the contact he 
makes.  If the personality is lost in 
transmission via the radio telephone 
then the good effect will be greatly re-
duced, but as long as the personality of 
the speaker is not dependent upon the 

Columbia University Library 
at night 

message for the good that it must ac-
complish, then the radio telephone will 
be an instrument for good in such a 
tremendous way that it is difficult for 
the average mind of man to conceive 
even of its possibilities." 

The photograph you see at the 
top of this page is that of the Li-
brary, of Columbia University, New 
York. It is in this building that Dr. 
Butler has his office. 
And it might be added that the 

atmosphere of his office is as quiet 
and subdued as the picture of the 
building under the spell of a Win-
ter's moon, as you see it above. 
How does the president of a gi-

gantic higher institution of learn-
ing shield himself from the many 
who would break in upon the soli-
tude he needs in directing the affairs 
of the university? 
It was necessary for his interview-

er to send a corrununication to him. 
Then there was a lapse of a week 
until a message came to him via the 
president's personal secretary, that 
the interview had been granted. Off 
of the main office on the first floor 
of the Library Building is a private 
elevator, used exclusively for Dr. 
Butler and his secretary.  It goes 
direct into the private office on the 
next floor, an office that is huge, 
airy, comfortable. 
There is no one else in this office 

when the secretary and the inter-
viewer emerge from the elevator. 
Dr. Butler is standing.  Introduc-
tions, a hearty handshake from the 
president, and then a direct, force-
ful launching into the subject in 
which the interviewer is interested. 

Dr. Butler's opinions command a 
national respect—one might without 
fear of contradiction say international. 
He is one of the most eagerly sought 
public speakers in the United States, 
and the interest shown in his words 
would not be any more marked at a 
country schoolhouse gathering than it 
would be at the weightiest political 
conclave, for Dr. Butler, besides being 
an educator of experience, is a deep 
student of national politics, and his  ty, of education, and of history and 
name always colites in for serious con-Ottinhist Weis are significant. 
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sideration by the Republican party 
when that worthy body is shaping the 
destinies of another presidential elec-
tion. 
The present president of Columbia 

University was born in Elizabeth, N. 
J., on April 2, 1862, thus making him 
exactly sixty years of age. 
He received his degree of A.B. from 

Columbia in 1882, his A.M. in 1883, 
and his Ph.D. in 1884.  Throughout 
the history of his career one finds many 
instances where Dr. Butler received 
honors for his knowledge of philo-
sophy. 
During the latter part of 1884 and 

during 1885 he was a student at Ber-
lin and Paris. 
Two years after returning from 

Europe he married Susanna Edwards 
Schuyler. This was in 1887. In Janu-
ary 1903 his wife died, and four years 
later he again went to the altar, this 
time with Kate La Montagne. 
He was made president of Colum-

bia University in January of 1902. 
He also holds the presidency of Bar-
nard College and the College of Phar-
macy.  He was the first president of 
the N. Y. Teacher's College in 1886. 
Three books that he wrote are very 

well known. They are: "Meaning of 
Education," "True and False Democ-
racy," and "The American As He Is." 
He has written others. 
In 1888, 1904, 1912, and 1916 he 

was a delegate to the Republican Na-
tional Convention, and in 1913 he was 
the Republican choice for vice presi-
dent.  And finally, during the most 
recent Republican national convention 
he was mentioned for president. 
It can be readily seen that the man 

who predicts for the radio-telephone 
a happy future in educational fields, 
who believes it will be a salvation for 
country schoolhouses in that it will 
in reality annex them to big educa-
tional centers, is a student of humani-
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As Aid To Business 

AMERICAN business has, with its 
characteristic  promptness, been 

quick to seize upon the advantages of-
fered by radio broadcasting. Through-
out the country department stores are 
planning to erect stations, if possible, 
to aid them in the problems of adver-
tising and selling.  Five hundred rep-
resentatives of the National Dry Goods 
association considered that problem in 
New York some weeks ago. 
However, quite apart from the re-

tailer's point of view, which must in-
evitably be influenced largely by con-
siderations of publicity quite as much 
as of business, certain trade organiza-
tions are using or planning to use the 
radio to disseminate information in the 
same manner as the Chicago Board of 
Trade is now sending out crop reports 
to the farmers. 
As a consequence, there is now going 

out regularly a broadcast among mem-
bers of the silk trade, giving quotations 
and other up-to-the-minute market in-
formation.  Several other lines are us-
ing this method with more or less reg-
ularity.  And the  Department of 
Commerce is assisting by broadcasting 
cabled information from abroad to 
those interested, as for instance, a re-
port of automobile conditions from 
South America to automobile Manufac-
turers in the United States. 

"Talking Movies," by Radio-
phone. 

A DEVICE  has  been  perfected 
whereby any number of motion 

picture theatre projection machines can 
be operated in synchronism with a mas-
ter projection machine at the radio-
phone broadcasting station. This mas-
ter machine itself projects a picture 
which furnishes cues to the actors who 
supply the words and sounds heard by 
the theatre audiences. 

Frank Bacon (center) experiments with talkin3 
movies 

At the theatres the master projection 
machine begins throwing the photo-
play upon the screen at the bro.  1st-
ing station and simultaneously,  a 

"Appeal To Public Interest" 
p OSSIBILITIES of the wireless tel-
l' ephone as a means of appeal to pub-
lic interest were demonstrated in a call 
sounded in behalf of the Citizen's Mil-
itary Training Camps, by Major Gen-
eral Robert L. Bullard, commanding 
the Second Corps Area. 
This call was broadcasted from the 

army wireless telephone on Bedloe's Is-
land, where the Statue of Liberty is 
located. A call was sent out one eve-
ning and reached the 30,000 amateur 
wireless fans on the army circuit. They 
were requested to use ordinary tele-
phone in acknowledging the message, it 
was said. 
Within fifteen minutes after the call 

was sent out the telephone in the of-
fice of Major Harvey H. Fletcher, re-
cruiting adjutant, began to ring.  It 
has been ringing ever since and sev-
eral hundred applications from young 
men to attend these camps have been 
received. st et 

Broadcasting Stock 
Quotations 

T T is reported in the New York finan-
I.  district that a new company is 
being formed for the purpose of 
"broadcasting" stock market quota-
tions as they come from the ticker, 
keeping up a steady flow of market 
news from the opening until the close 
of the session.  Members of the Stock 
Exchange, in view of the present word-
ing of the constitution about the use of 
quotations, are inclined to scoff at the 
proposal, but most of them admit that 
it is but a question of time until it will 
be necessary for the use of the new 
method in getting the financial news 
quickly to all parts of the country. 

st ments had been made to have the 
Storm Warning  speeches broadcasted to the Pacific 

IDETECTI( IN of approaching thun-  Coast and throughout the country. 
derstorms in timé to make nec- Acting  Secretary  Roosevelt ex-

essary adjustments in operation of  plained that his refusal was based on 
electric service is a valuable practical  a decision that the naval radio. should 
use of the radio, according to the report  not be used for political purposes. 
of the electrical apparatus committee  He said that if the naval radio serv-
before the convention of the National  ice was placed at the disposal of the 
Electric Light Association. The radio  Woman's Party for the ceremonies it 
serves also to detect defects in electrical  would set a precedent which probably 
appara,tus and equipment moré_çfficient  would result in hundreds of applica-
ly than any other agency. "T-11P ¡JAM , riitiM for the use of the radio service 
radio art has reached mulct/tin-F*0F 09(  purposes. 

fraction of a second, the silversheets tical and dependable stage," the report 
at the various theatres are illuminated  states.  "Trans-oceanic telegraphy on 
with the shadow-drama,  a basis comparable to that of the cables 
At the broadcasting station the mov-  probably represents both the greatest 

ie actors re-enact the drama, speaking  investment and the most spectacular 
out their lines, word for word, but  operation. The marine use of radio, 
watch the film being screened by the  including not only ship communication 
master projector very closely in order  but also position-finding for vessels at 
to synchronize the spoken words with  sea, are of tremendous importance. In 
the pictures.  Europe, wireless telegraphy is coming 
The first experiments took place at  into extensive use for inter-city corn-

the Chicago studio of the Rothacker  munication. Some attempts in this di-
Film Co. Frank Bacon, famous as the rection have also been made in the 
star of "Lightnin'" took part in them.  United States. 

st "The broadcasting of news and 
weather despatches, musical and other 
entertainments, speeches and church 
services, by radio telephone is provid-
ing a valuable service to hundreds of 
thousands of listeners.  Radio has also 
proved its importance as a wire line 
auxiliary in the railroad field. Train 
despatching by radio has been accom-
plished many times, and some far-
seeing railroads have installed radio 
equipment as part of their permanent 
plant."  It lit 

Politics Taboo 
AN insight into the future attitude 

of the Administration was learned 
when it was made known recently that 
plans of the National Woman's Party to 
broadcast speeches at the formal dedi-
cation of the party's national head-
quarters, the old Capitol, on Capi-
tol • Hill, were balked by Theodore 
Roosevelt, Acting Secretary of the Na-
vy, who refused permission- for the use 
of the naval radio service.  Arrange-

Successful radio reception tests tempted the Lacks. 
wanna R.R. to install a permanent set in a 

buffet car 

RADIO CONCERT 
TONI GHT B M 

N Buie-ET CAP 
En Route to Buffalo 



44 THERE is such a thing as welding Canade and the United States even more stronglY 
together, and I predict that the Radiophone will plap 
ils part in doing that. It will make two nations one 
in thought and ideals!" 

The beautiful and thoughtful film actress who gleaned 
these impressions from her first broadcasting is 

Norma Shearer 
and in an interview with St. John Martens this winsome Canadian 

girl speaks .frankly 

0 NLY two short years ago lessons 
occupied most of the time and 
attention of Norma Shearer. 

This was in a Montreal, Canada, high 
school. 
Today she is rapidly gaining recog-

nition as a motion picture actress of 
ability and beauty. 
And in radio circles she is known as 

"the girl who inspired the song." 
My attention was attracted toward 

Miss Shearer by a remark that Fred 
Hager, recording director of the Gen-
eral Phonograph Corporation chanced 
to make. 
Besides controlling the destinies of 

the Okeh music records, Hager is a 
composer and publisher of sheet music 
as well, and he has to his credit, in col-
laboration with others, that new song-
hit "Kiss Me By Wireless." 
Hager and I were journeying by 

boat from the Battery, in New York 
City, to Bedloe's Island. on which the 
Statue of Liberty stands majestically, 
and on which, too, the Signal Corps 
has a broadcasting station. One of his 
artists was to sing this night over the 
radio. 
"Do you know how I happened to 

catch the idea for the song ?" he asked 
me.  And he then answered himself 
immediately: "It's all due to radio,— 
and a girl named Norma Shearer." 
It seems that one night, some weeks 

before. Miss Shearer had been invited 
to the (now silent) WDY station at 
Roselle Park, N. J. She was asked 
to speak over the radiophone, and this 
she did to the delight of many thou-
sands, for although her beauty and 
grace were lost on her audience, her 
voice carries that elusive something 
that makes it appealing. 

SILENCE IN ROOM 

Somewhere over on Manhattan Isl-
and Fred Hager was listening in. 
There was silence in the room in which 
sat the little group of which he was a 
part. And then as the sweet and musi-

cal words of the star ceased, some one 
sighed and remarked: 
"I wonder when the time will come 

when you will be able to kiss the own-
er of a voice like that by wireless." 
That gave Fred Hager his inspira-

tion. 
It gave me one. 

WILL PLAY No PART 

So I sought out Miss Shearer. She 
was busily engaged in filming one of 
the series of "The Leather Pushers," 
the prize fight pictures released by the 
Universal Film Company. She is the 
one who takes the part of the Creole 
flower girl in the fifth release of the 
series, and in it she was co-starring 
with Reginald Denny. 
She found time, however, for a few 

words on her impressions on the latest 
of home entertainment providers. 
"Of course," she said, "radio will 

play no part in my profession, in my 
.opinion. So I may regard it in a most 
impersonal way. I cannot conceive of 
anyone inventing an apparatus that 
will transmit motion pictures by radio. 
It seems too ridiculous to even talk 
about it. 
"But when we regard it in the light 

of its own limitations and in its own 
special sphere, it does command 're-
spect' to say the least. Everyone tells 
you. I suppose, that it strikes them as 
being 'wonderful,' marvelous' and all 
that. Well, it is all that to me, and 
something more. 
"You know I am a Canadian. Born 

and raised up there, and it occupies 
the same warm snot in my heart as this 
big open hearted country does. I am 
thinking of the two, as two nations 
side by side. The ideals of the peoples 
of both are too nearly alike to provoke 
any serious quarrels.  We might say 
there are not two nations, but one,— 
one big country with a single altruistic 
aim, to live in peace and to constantly 
improve the cidition and life of mano 
kind; 0 0 8 e 
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Miss  Shearer 
Before the Camera 

"There has been no quarrel, how-
ever slight, between these two coun-
tries for a long time.  I don't think 
there ever will be one.  It would be 
more like civil war.  But what I am 
driving at is thià: whereas we two, 
Canada and the United States, are 
bound together in such strong ties that 
we do not even have to fortify the 
border; there is such a thing as being 
welded even more tightly together. 
This is constantly happening.  And 
one of the biggest factors in the future 
to accomplish this all important mis-
sion will be the radio telephone. 
"Radio will be the telephone girl, 

as it were, between the Voice of Amer-
ica, and the Voice of Canada." 

A CANADIAN GIRL 

And having rid herself of these 
rather serious bits of contemplative 
research, the star smiled once more, 
bid me a dainty goodbye and went back 
to her work before the camera. 
Miss Shearer came to New York 

from Montreal about two years ago. 
Her first engagements consisted of small 
parts in the Vitagraph and Selznick 
Studios.  Her work attracted the at-
tention of other producers and in 1921 
she played a leading ingenue role in 
"The Stealers."  In this picture she 
shared honors with the veteran actor, 
William S. Tooker. Since then Miss 
Shearer has had prominent parts in 
productions, among which are "The 
Man Who Paid," "The Trial of the 
Law." and "Channing of the North-
rMU711̀1111ç9iee played opposite Eugene 
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What Newspaper Editors Say 
Press of the Country Warns Against Investing 

in Unknown, "Fly-By-Night" Radio Companies 

ANY phase of industry that grows 
to huge proportions in a short 
time, is bound, according to the 

sentiment of the press of the country, 
to attract undesirables.  Such a thing, 
newspaper editors go on to say, is what 
might happen—in some cases has hap-
pened—to radio. 
They warn prospective radio equip-

ment buyers against the mushroom 
manufacturer, he who springs into be-
ing with the rise of the sun and melts 
into invisibility with the coming of 
darkness.  They tell the people to deal 
with recognized, established organiza-
tions, those that can be trusted, those 
that know radio, and that in reality 
have been the very foundation stones 
of radio development in this country. 
The New York Evening Mail has 

picked up its war-club against all who 
would fraudulently sell equipment, and 
editorially it is hammering repeatedly 
in this vein.  This newspaper tells of 
an individual it has heard about who is 
privately selling vacuum tubes, which 
it calls "bootleg." 
It goes on to say in this regard: 
SH-H-H-H-H-H!  Has the vacuum tube 

bootlegger buttonholed you? Watch for him 
in the alleys and dark corners. He will find 
you.  "Own a radio?" he will whisper. If 
you say yes, he will pull a small tube out of 
his pocket, look about cautiously, and hand 
it to you and say: "Best vacuum tube on 
the market.  You can have it for $3.50. 
Smuggled in from North Borneo by a friend 
of mine.  Honest." 
The bootleg vacuum tube is being manu-

factured "somewhere in the United States." 
It has been said that it functions beautifully, 
although its parentage is very doubtful at 
this time. No doubt the vacuum tube boot-
legger is enjoying brisk business. 

The same newspaper in the same is-
sue warns the people against investing 
without fully investigating, in fly-by-
night radio companies that have recent-
ly been organized.  It says: 

NEWEST HOBBY 

There is a new indoor sport.  It is that 
of forming radio companies. Each week de-
velops a new group.  Ninety per cent. of 
them have the popular Delaware Charter. 
It has been said that when Greek meets 

Greek they start a restaurant.  Nowadays, 
when promoter meets promoter they start a 
radio corporation.  During the past week 
the writer saw several notices of incorpo-
rations that mentioned such ambitious figures 
as ten, fifteen or twenty millions. What is 
ten or fifteen millions? Nothing in the life 
of a good promoter. 
Tons and tons of stock promotion litera-

ture are being dropped in the mail daily. 

Shares are selling for a few cents, so that 
"nobody can afford to miss this golden op-
portunity." 
The editor warns his readers to investi-

gate the claims of some of these new cor-
porations very carefully before investing 
money in any of the stock. 
Some people get unduly excited when 

they see a few patent papers.  The patent 
is the most important weapon of the pro-
moter.  It gives him something convincing 
to talk about.  And, then, so many people 
believe that a patent, simply because it is a 
patent, must be a very valuable thing.  It 
is interesting to know that 75 per cent, of 
the patent claims allowed by the United 
States patent office cover worthless devices. 
The patent office has no control over this 
matter. 
If you have money to invest in radio, pro-

ceed cautiously. If you are not sure, ask a 
friend who knows something about radio to 
help you reach a decision. 

A THORNY PATH 

Calling the path of radio a thorny one 
and philosophically musing that the de-
velopment of invention is not without 
attending  evils,  the  Bridgeport, 
(Conn.) Post harkens to the trials of 
Fulton's steamboat which to many was 
a "smoking terror."  The newspaper 
says editorially: 
The path of science is a thorny one, and 

the development of inventions is not with-
out evils. Fulton's steamboat was a "smok-
ing terror," the railroad for years was bit-
terly fought by rustics because the trains 
scared the cows; the automobile was hooted 
and jeered at, and condemned because it 
scared the horses and crept up on unsus-
pecting pedestrians.  But how indispensable 
all of them are today! The development of 
the radio telephone has been marked by va-
rious difficulties and objections, most of 
which are technical and confined to the 
users of the radio, but one instance of an 
effect elsewhere is seen in Hartford, where 
the Southern New England Telephone Com-
pany has been bothered by the theft of tele-
phone receivers and mouthpieces. The thiev-
ery is laid to youthful radio experimenters, 
who lack the resources to buy apparatus, 
but not the ingenuity to acquire them other-
wise.  The situation has resulted in some 
inconvenience to users of public telephones in 
the capital city. 
What the Hartford wireless amateurs need 

is more education,—scientific, as well as 
moral. For the joke of it all is, that a regu-
lar telephone receiver is useless for wireless 
work, being attuned to a current much 
stronger than that which actuates the re-
ceiver in a wireless outfit. Bridgeport wire-
less amateurs are too well aware of this fact, 
we are sure, to be even tempted.  They 
wouldn't yield to the temptation, in any case. 

All of the newspaper editors look 
kindly upon radio and every editorial 
is constructive in its application.  They 
contend that all that radio is and hopes 

to be will rest just as it has in the past, 
with the established, recognized, "on 
the level," companies. 
The united opinion is that if any 

major evils grow out of the radio situ-
ation they will lie entirely within the 
possibility of everyone wanting to 
"crowd the air."  They are simply re-
flecting the attitude of the public in 
general and the Simon-pure amateur in 
particular in expressing pleasure at the 
announced  governmental  regulation 
for the control of the air. 
The New York Herald wants prop-

er protection for users.  "Radio pro-
vides so much entertainment and pleas-
ure to so many persons, old and 
young," that paper says, "that its de-
velopment must be encouraged in every 
way and one of these ways is to pro-
tect the art from abuse by ignorant 
persons." 
Looking into the future The Cham-

paign News-Gazette says: "So far the 
wireless sends only sound and electric 
waves.  Next discovery will be a way 
to send sight waves through the air. 
Then you'll look into a glass on your 
wireless receiver and see what's hap-
pening thousands of miles away." 
"We greet with pleasure every new 

success," says The Brooklyn Eagle, 
"and the impression that radio tele-
phony has come to stay is fast becoming 
universal." 

NOT ENTIRELY FREE 

"We may retain the phrase f̀ree as 
air' in which there will always be 
truth," says The New York Tribune, 
"but we must realize that use of the 
air for some purposes can no longer be 
entirely free." 
The Desert News of Salt Lake also 

believes that individual wireless phones 
will be worked out.  "What man can 
imagine he can do," it cites, and "there-
fore while the project may seem vision-
ary, calling it perfectly hopeless seems 
like taking a chance on being regarded 
as antique and reactionary by a gen-
eration that is to come." 
With proper development of the ra-

dio phone The Lincoln Star believes 
that "communities and people will be 
knitted more closely together than ever 
before and the line which separates 
rural and urban districts will be wiped 
out entirely." 
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Battling With The Bahama Pirates 
G. N. Robinson, Wireless Operator Aboard the "Joachim," Tells of His Ex-

perience Back in 1911, When that Vessel Went Aground During a Storm 

ANY wireless operator can give you 
a definition of the word "ad-
venture" that can be found in no 

dictionary.  Some time within the life 
story of the majority of that small 
group of hardy young Americans a 
page of the ship's log must tell the story 
of a successful—or perhaps it was not 
successful — battle against unequal 
odds, and in the face of despair. 
So that after all the story of the ad-

venture of G. N. Robinson, when he 
was radio operator on the Joachim, just 
eleven years ago, is only one of a long 
list; each one filled with thrills and ex-
citement. 
Robinson has always liked that voy-

age on the Hamburg-American Line 
vessel which ended with a wreck off 
the shores of an island in the West 
Indies, an adventure with pirates and 
a Christmas and New Year's on a ves-
sel that was stranded more than a thou-
sand miles away from home. 
"I would not have missed it for any-

thing on earth," he has said repeatedly, 
"but I was not exactly eager to repeat 
the experience—at least, not right 
away." 
Among the passengers on the Joach-

im when it left its pier in New York 
was William Jennings Bryan, at that 
time Secretary of State. He was bound 
for Panama.  Robinson took extra 
precautions in seeing that the apparatus 
was in good condition because he knew 
that with the Secretary of State on 
board the traffic his ship would •have 
to carry might be unusually heavy. 
No sooner had the vessel left the 

harbor than the big spreader with its 
four wires crashed to the deck, barely 
missing one of the passengers.  It took 
two hours and the assistance of the 
chief officer and ten deck hands to un-
tangle the wires, splice the leads in sev-
eral places and improvise a bridle. 
"In those days" Robinson said, 

"the greater part of wireless com-
munication took place between land sta-
tions and the ships off shore yet it was 
customary for the old station at 42 
Broadway, New York City, to com-
municate with craft one or two thou-
sand miles away." 
It was on the third day out that Rob-

inson began to experience trouble with 
static.  So marked was the static that 
he could not even hear the high power 
station at Key West, Florida, but later 
in the day he succeeded in working the 

• 

steamship Zacapa, one of the United 
Fruit Company's boats and he gave her 
most of his traffic. 
The Joachim was due to sight Wat-

ling Island, San Salvador, that night, 
the 21st of November, 1911. When 
Watling Island failed to make its ap-
pearance, however, Captain Fey order-
ed that the vessel steam at one-half 
speed and that a sharp lookout be kept. 
At four o'clock that morning, Robin-
son was aroused from his slumber by a 
terrific impact as though the vessel had 
been struck a blow and he no sooner 
was on his feet than he heard the Cap-
tain pounding on his door and calling 
him to stand by.  The vessel was 
aground. The Captain ordered Robin-
son to call for help. Robinson despaired 
of picking up anyone.  The nearest 
station was Guantanamo, five hundred 
miles away in one direction, and in the 
other direction, Key West, three hun-
dred miles more distant than Guantan-
amo.  New York, thought Robinson, 
was out of the question. 
He started his motor and sent out 

the SOS call for about two minutes. 
He feared that the crystal of his set 
was out of adjustment from the shock 
when the vessel went aground.  His 
fears were multiplied when he realized 
that he had a patched-up aerial.  He 
repeated several times the message 
given him by Captain Fey and then 
signed off and he could hardly control 
his relief when, his motor having stop-
ped, he heard Operator Charley Haynes 
in New York City giving him an O.K. 
It was through Haynes that the Navy 
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Department and the Revenue Cutter 
Service were advised of the vessel's 
plight and the dispatching of relief was 
a matter of minutes. 
Robinson always had admired, he 

says, the calm bearing of William Jen-
nings Bryan during the possible peril. 
Bryan was even cheerful, he says, 
and most of his time was occupied by 
cheering up the other passengers. Rob-
inson recalls that he wrote a letter to 
his brother which was transmitted to 
Key West.  He was ordered to leave 
the Joachim in the first boat when the 
transfer of passengers began, in order 
that he might tell the full story to the 
operator of the rescuing ship. This 
was shortly after the Seguranca had 
appeared to start the work of rescue. 
When the small boat reached the Seg-
uranca and Robinson had told his story 
to Operator Bernstein, to be relayed 
to New York, he returned to the 
stranded boat along with other mem-
bers of the crew. 
The adventure was not to be closed 

even with the rescue of the passengers 
and the transfer of the baggage to an-
other vessel.  A group of natives, 
known as "Bahama pirates" tried to 
board the stranded boat and steal part 
of the cargo.  Several shots had to be 
fired in an attempt to frighten the na-
tives, but they persisted in advancing. 
The arrival of the United States cruis-
er, North Carolina, and the revenue 
cutter,  Algonquin,  frightened  the 
would-be pirates, but the natives even 
overcame their fear of these two gov-
ernment boats and returned to the vi-
cinity of the stranded Joachim. 
A case of explosives was hurled over-

board with some more less valuable 
cargo. One of the natives, anxious to 
open the case, struck it with an axe and 
the explosion that resulted sent many 
of the pirates into the land from which 
no traveler has ever returned. 
For three days the Joachim was un-

able to move because of the rough sea 
but at last the waters became calm. 
However, the vessel was not floated 
until the middle of January and a few 
weeks later it started for New York 
under its own steam.  A severe storm 
was encountered and the journey was 
very rough but the vessel came through 
safely and Robinson says that the good 
old skyline of little old New York was 
the best little sight he had ever seen. 
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Imagination Will Not Soar---Radio Gets Its Share 
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River Steamer Uses Radio 
'T H E "Island Queen" an O hio River 

A  stea mer equipped with one of the 

first wireless outfits on a river stea m-

boat, w as utilized by the Junior C ha m-

ber of Co m merce of Cincinnati for the 

organization's second annual boat ride. 

Doomed to Refusal 
"f' HE gro wing popularity and use of 

-I- the radiophone has brought added 

troubles to the W hite H ouse.  Presi-

dent  H arding  has  been  literally  de-

luged with requests fro m all parts of 

the country and all kinds of organiza-

tions to deliver to the m, speeches or 

m essages by radiophone.  H e has been 

beseeched to do everything fro m open-

ing church bazaars to addressing a fe w 

w ords to national conventions of vari-

ous  kinds.  T he  President,  ho wever, 

has decided to play no favorites by re-

fusing to start any such practice.  F or 

that  reason,  all  such  invitations  are 

doo med  in  advance to  refusal at the 

W hite H ouse. 

Radio Pal On 3,000-Mile Hike 
A N O V E L m ethod of testing the re-

action  of  people  throughout  the 

country to radio broadcasting has been 

undertaken by Jean M urray Bang, a 

young writer w ho is starting on a 3,000 

mile hike fro m N e w Y ork to the Pacific 

coast.  M rs.  Bang  and  her  husband 

plan to carry a s mall portable receiv-

ing set with the m, and to listen in on 

m any curious happenings on the w ay. 

lit St 

Hunt Thieves By Radio 

J ) 
E T A IL S of a daring $2000 day-

light robbery in the store of the 

Central  Lock and  Electric  Co mpany, 

P hiladelphia, were byoadcasted by ra-

dio by the proprietor, E arl E. Saeger. 

" Such occurrences should be given 

the greatest possible publicity," Saeger 

said.  " T he  thieves  leisurely  opened 

packages, rifled dra wers and tore the 

place  inside out —and  they got  away 
with their booty. " 

New Jersey  Police  Equipped  with  Machine 
Gun and Radio Outfit 

KCIPT 
KGB 
RHO 

KNI 
CNN 
KNT 
KOJ 
KPO 
ROT 
KRE 
Kee 
KeD 
1(51 
Kee 

KTW 
KU. 

KUY 
KWH 
RED 
HES 
RYE 
KT° 
KZie 

lUi 
KZM 
KIN 
WAAB 
WAAE 
WAAF 
Wilke 
WAAH 
WAA.1 
WAAK 
WAAL 

WAAM 
WAAN 
WAAO 
WAAP 
Waal] 
WAAR 

WAAS 
WAAV 
WAAW 
WAAX 
WAAT 
WAAZ 
WAS 
WBAA 
WBAB 
WBAD 

WBAE 
WBAF 
WBAO 
WBAH 
%vital 
WBAN 
WBAN 
WBAO 
WRAP 

WBAQ 
WBAU 
wBAV 
WBAW 
WBAX 
WBAY 

WBAZ 
WBL 
WBS 
WErf 
WCE 
WC1( 
WCM 
WCN 
WDV 
WOZ 
WEB 
WEH 
WEV 
W EW 
Wry 
WEI 

Principal Broadcasting Stations 
KYW -360 Meters. Daily, 8 P.M. Central time. 9 

P.M. eastern time.  Westinghouse Station 
located at Chicago. III. 

1(1) KA-360 meter..  Daily. 8 te 10 P.M.  West-
inghouse Station le atad at East Pittsburgh. 

WiliZ-360 meters. Sundays, Mondays. Wedne ,clays 
and Fridays. 8 P. M. Westinghouse Station 
located at Springfield. Man. 

WGI -360 meters.  Evenings. American Radio and 
fimearib Corperal'on station loeated at Med. 
lord Hillside. Mass. 

WGY -360 meters. Tue-days. Thursdays and Fri-
days.  7 P.  M.  G  I Electric  Co. 
Station located at Seiseneetady. N. Y. 

WJZ -360 meters.  Daily.  11 A.M. te 10 P.M. 
Radio Corpeation•Westinghouse Station le-
afed at Newark, N. J. 

WVP-1450 meters.  Evenings, 9 le 9:55 o'clock, 
except Sundays and Holidays. Sinnal Corot, 
Bedloe's Island  New York Harbor. 

WW.1 -380 meters, Daily. The Detroit News. De• 
troll. Minh. 

KYl —Lea J. Meyberg Ce.. Les Angeles. Cal. 
KDN —Lee j. Neyberg Ce.. San Francisea. Cal. 
WOR —Federal Telephone & Telegraph Co., Buf• 

falo. N. Y. 
WOK —Arkansas Light & Power Ce., Pine Bluff, 

Ark. 
WLB —Crosley Mfg. Ca., Cincinnati. Ohio. 
WOG--Palmer School of Chiropractic, Davenport, 

la. 
W L B—Un Ivor' ity ai M innesota.  M lnneapol Is, 

Minn. 

Stations B roadcasting M usic and 

Speech on 360 M eters 

Additional list te these perilously published  in 
THE WIRELESS AGE 

Southern Electrical Co  San Diego. Calif. 
Haitock & Watson Radio Parviee..Portland, Ore. 
C. F. Aldrich Marble & Granite CO.., 

Colorado Springs. Colo. 
T. W. Smith  Eureka, Calif. 
Bullock's    
North Cout Product* CO 
University of Nevada   
Hale Brothers   
Stubbs Electric Co   
Maxwell Electric Co.   
O. A. Hale & Co   
Post Dispatch 
The Emporium 

Lee Angeles, Calif. 
 Aberdeen, W ulf, 

Reno, Nev. 
Ban Francisco, Calif. 

Port and. Oreg. 
Berkeley, Ca lf. 
Ban Jose, Calif. 

 St. Louis. Mo. 
 SIM Franel as,. Calif. 

Picot. S Dean Radio Research Lab., 
Long Beach. Calif. 

First Presbyterian Church  Seattle. Wash. 
City Dye Works & Laundry Co , 

Loe Angels, Calif. 
Coast Radio Co  Del Monte, Calif. 
Los Angeles Examiner  Loa Angeles. Calif. 
Herald Publishing Co  Modesta. Calif. 
Braun Corporation  Los Angeles. Calif. 
Thearie Music Co  San plego. CaUf. 
Willard P. Hawley. Jr  Portland, Oreg. 
Public Market & Market Stores Co., 

Beattie. Wails. 

Irving S. Cooper  Los  Angeles.  Calif. 
Preston D. Allen  Oakland, Calif. 
Ti,. Deseret News  Salt Lake City, Utah 
Timm Picayune  Now Orleans, lo. 
St. Louis Chamber of Common.. .St. Louis, Mo, 
Union Stock Yards & Transit Co  Chicago Ill 
Elliott Electric Co  Shreveport, La. 
Commonwealth Electric Co  St Paul, Minn. 
Eastern Radio Institute  Bouton. Mass. 
(Umbel Brother'  Milwaukee, Wisc. 
Minnesota Tribute Co. S Andemon-Bemish Co.. 

Minneapolis. Minn. 
I. R. Nelson ('o  Newark. N. J. 
Univeraity of Nflesouri  Columbia. Mo. 
Radio Service CO  Charleston. W. Va. 
Otto W. Taylor  Wichita, Rang. 
New Eneland 3fotor Sales Ce.. Greenwich, Conn. 
Groves-Thomten Hardware Co., 

Huntington, W. 17a. 

Georgia Radio Co  Decatur, Om. 
Athens Radio Co  Athens, Ohio 
Omaha Grain Exch  Oange    
Radio Service Corp  maha, Nehr. Crafton, Pa. 
Yahrling-Raynor Plano Co —Youngstown. Ohio 
Hollister•bfiller  Motor Co  Emporia. Rana 
Midland Refining Co   
Punlue  Univendty   El Dorado, Rang. West  Lafayette,  Intl. 
Andrew J. Potter  Syracuse. N. Y. 
Sterling Electric Co. assd Journal Printing Co. 

Minneapolis. Minn. • 
Bradley Polytechnic Institute   M. Middleton   Peoria,N  Ill. Fred Morristown,  . J.  
Diamond  State  Fibre Co  Bride ,  Pa. 
The Dayton co   
Marshall•Gerken  Co  Minneatel s. Minn. Toledo,  Ohio 
I It Rennyson  New Orleans, Le. 
Alrelesa  Phone Corp  Paterson.  N.  3. 
James MillIkin Universitg  Decatur.  . 
Wortham•Carter Publishing Co.. 

Fort Worth. Tex, 

Myron L. Harmon  South Bend. Ind. 
Republican Publishing Co  Hamilton. Ohio 
Erner & Hopkins Co  Columbus. Ohlo 
*Marietta College  Marietta, Ohio 
John H. Stenger, Jr  Wilkes-Barre. Pa. 
American Telephone & Telegraph Co.. 

New York, N. Y. 
Times Dispatch Publishing Ce. Richmond. Ye. 
T. & II. Radio Co   D.  W. May (Inc.) Anthony. Kans. 

Southern Radio Corp  Charlotte, J. N. C. 
Findley  Electric  Co  Minneapolis.  Minn. 
Sits -Baer-Fuller  St. Louis. Mo. 

Austin. Tex. University of Taut   
Clark Calamity  Worcester. Mus. 
John O. Veber. Jr  Omaha. Nebr. 
James  L.  Bush  Tuscola,  111. 

Fientrood  Co  SL t Llfa itg. Me. 
Midland Relining CO  q  Tie ul,, 13 110  klae.. 
Huriburt-Still  Electrical  Co....Houaton.  Tex. 
Rt. Louis lInlveralty   

Wichita. Rana. Cosradlo Co.    
Strawbridge & Clothier  Philadelphia. Pa. 

Digitize° Dy Google 

May Revise Fire Code 

W A R NI N G that the fire insurance 

regulations governing the instal-

lation  of  radio  apparatus are to be 
changed, has been served in a state ment 

issued by the B ureau of Standards of 

the D epart ment of Co m merce. 

T he state ment calls attention to the 
forthco ming revision of the regulations 

in connection with the "hooking-up" of 

radio equip ment  and  w arns that the 

users of the radio telephone m ay with-

out notice find the rates on their prop-

erties raised or insurance altogether re-

fused the m. 

T here is in prospect a revision of the 

N ational Electrical (Fire) C ode, and in 

connection with this revision a change 

in R ule 86 of the Code w hich hitherto 

has  governed  radio  installations has 

been decided upon.  T he actual change 

is no w under consideration by the Na-

tional B oard of Fire U nder writers. 

T he B ureau of Standards, w hich has 

beco me a clearing house for radio ac-

tivities, inventions and improve ments, 

of a technical character, has prepared a 

circular containing tentative insurance 

require ments w hich have been suggest-

ed for adoption.  It will probably be 

several m onths before the definite re-

quire ments are decided upon. 

se  X 

He's Hundred Years Old, But 
Wants Radio 

T H O M A S  J OS E P H  W ES T,  of 

W heatley H ills, L.  I., w ho cele-

brated his hundreth birthday recenth 

is planning to install a radio outfit. He 

considers the radio telephone the great -

est of m odern inventions. 

st 

Coney Island Novelty 
U N A P A R K, Coney Island, Nev. 

Y ork, has a receiving station on 
the battleship Recruit, w hich for merly 

stood  in  U nion  Square.  T his land 
dreadnought has been reasse mbled and 
placed at L una, w here it is called the 

Radio Ship.  In addition to the receiv-

ing station there will be de monstrations 

aboard the ship of E. F. Glavin's radio 

controlled torpedo auto mobile, in charge 

of the inventor. 

st 

Radio Supplants Pigeon 
R A DI O  telephony  has  practicallv 

eli minated the ho ming  pigeon as 
a m essage carrier.  D uring the war 
both the ar my and the navy developed 

the breed to the highest degree.  The 
w ar  left  the navy  with  hundreds of 

pigeons for w hich it had no use. 

Recently it w as decided to get rid of 

the surplus birds, but not a single bid 

w as received.  O fficials expressed the 

opinion that  the  develop ment of the 

radio  telephone has  progressed suffi-

ciently to m onopolize the field occupied 

by the pigeons. 
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Dear Mr. and Mrs. Radio: 
"Just a Line to Tell You  

What Are Your Thoughts as You Listen In? No Two Impressions Are Alike 
Anymore Than the Impressions Left by Two Fingerprints of Different Persons. 
Letters are Pouring in From the Radio Fans and a Few of the Thousands are 

Printed Below 

"S.S. W. B. KEANE," SAVANNAH, GA. 

Am taking this opportunity to ex-
press my sincere thanks for the very 
pleasant evening afforded us by your 
radiophone concert. 
It is not a report of distance heard, 

that I have to report, but the fact that 
it was the right thing at the right time. 
You see we left New York City to go 
to Greeneville to get water, then pro-
ceeded to sea, but after taking water, 
the Captain decided it was too hazy to 
go out and so we tied up at the coal 
companies dock for the night. 
That place is so far from civilization 
that there was not much use going 
ashore, so after tuning at random for a 
while, waiting for N A A, you com-
menced your concert and it was a most 
welcome surprise, to say the least. 
The reception was made with a Mar-

coni 106-B tuner and carborundum 
crystal, but we enjoyed it as much as if 
the performance were taking place 
right in the shack. 

GEORGE EYTH, Radio Operator 

NEW YORK CITY 

Please keep up the stories of the 
operas. I may have missed some, but 
if you have not already given them, I 
hope you will let us hear the stories of 
the rest of the Puccini operas, also Il 
Trovatore and Traviata. Would it be 
possible to give us the Gilbert and 
Sullivan light operas and others of the 
same type, such as Robin Hood, Er-
minie and The Gondoliers? 

I do not want to hear any of the 
modern musical comedies reproduced, 
hut the Mikado, Iolanthe and the rest 
of the Gilbert and Sullivans will give 
us delightful evenings.  I should not 
think that the heavy German operas 
were susceptible of such treatment. 

FLOYD R. Du Bois 

NEW CANAAN, CONN. 

We have listened to your concerts 
with a great deal of real enjoyment. 
When I say "we" I mean the whole 
darned family, Mr. and Mrs., and the 
little Darns.  The only objection I 
have to your concerts is that if I have 
been out for the evening and come 
home in time I sit up so late listening 
in. 
And believe me, I am interested when 
I do that.  I do not know who the 
operators are who broadcast but I sug-
gest that if they ever run out of work 
that they go on the stage. I enjoy them 
as much as the concert. 
There is a great deal of interest be-

ing taken in wireless in this section. 
Not only the boys but men of fifty are 
putting them in.. 

W ALTER K. GOODHUE 

Send your impressions in the 
form of a letter to The Wireless 
Age.  Be sure to tell about your 
more interesting and unusual expe-
riences.  Write on one side of the 
paper, not over 300 words. Address 
them to Letter Editor, Wireless 
Age, 326 Broadway, New York City. 

MACHIAS, MAINE. 

I listened in last night and thought 
that you might like to know that you 
were heard in Machias. This town is 
in the eastern part of Maine and is 
about 30 miles from the Canadian 
border.  The voice was distorted at 
times but the music came in very well. 
I think that with a better tuner the 
voice would have been good at all 
times.  I was using one bulb for re-
ceiving at the time in connection with 
a home made short-wave set. 

CHARLES E. HALEY 

ASHLAND, KENTUCKY. 

Last night at about 8:30 I heard 
your station with such clarity it could 
be heard 200 feet from the phones. I 
never expect to hear anything to com-
pare with it for loudness and clearness. 
I had a large crowd listening in on it 
and it certainly has popularized radio 
in this town of 8,000 people. 

EDMUND THOMAS. 

.49 
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NORTH SYDNEY, N. S. 

The evening was particularly good 
when selections including Mendelsohn's 
"Spring  Song,"  Rubinstein's  "Ro-
mance," "The Lost Chord," and one of 
Beethoven's Masterpieces were trans-
mitted. 

When Miss Potter the pianist called 
out "How do you do everybody" and 
"Hello Fellows !" her voice was trans-
mitted perfectly and was far clearer 
than your announcer's voice at this dis-
tance. This work was all done on one 
tube as only on Sunday evenings, when 
the nearby cable station is slack, can 
I use my two step amplifier. 
In those few opportunities, your con-

certs are loud enough to use the loud 
speaker. I have been getting these con-
certs now for the past couple of 
months. They rate 100 per cent. with 
me. 

ARNOLD EDWARD, 
President, Cape Breton Amateur Radio 
Association. 

DETROIT, MICHIGAN. 

I have been getting your broadcast-
ing with fine strength in signals and 
very good values; the speaking voice 
is better than music. 
Thursday night I will be listening 

in at eleven p. m. with a little bit dif-
ferent hook-up (I cannot say in ad-
vance that it will be better), and I wish 
you could give me a piano solo because 
your methods of putting it out is giv-
ing better values and signal strength 
to me here than I have heard from 
such a distance. 
I will have an important Washington 

official present with the object of ac-
quainting him with the need of broad-
ening the field of general use of radio. 
I enjoyed your acknowledgment of let-
ters and noted your comment on mine. 

HENRY B. Joy. 
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When  Ether  Waves  Run  Wild 

Choosing a Radio Editor 
in the Office of The 

Daily Blah 

Quite A Task 

By Henn Lee 

T was 9 A. M. Toward the editor's 
front office trooped the various sub-
editors for the daily conference. 

The staff met each morning to discuss 
general office routine.  Usually the 
meetings lasted only five minutes. 
"I think we ought to have a wireless 

editor," began the city editor, in a tone 
that implied he expected opposition. 
"This here radio thing has grown pret-
ty big. What do you say, Bill ?" ad-
dressing the editor. (In a small town 
they call each other by their first 
names.) 
"I think so too, Joe," replied Bill. 

"I don't know what it's all about, but 
I think we ought to have one, just the 
same." 
"Who'll we get ?" 
"Oh, let one of the boys on the staff 

handle it. Find one that knows some-
thing about wireless." 
Bald Jack, the grizzly managing edi-

tor, had been listening intently, his lean 
face cocked on one side like, a wainpus 
feline listening for the.call of its mate 
"I think I could get one of my chil-

dren to fill the job, he sug mted. 
"Which one?" spoke up the 'dapper 

young telegraph editor who was always 
kidding Bald Jack about the numerical 
abundance of his offspring, "or will 
you have to select him at random, not 
knowing them apart?" 
"Anyone of them will do," retorted 

Baldy. "Even my youngest." 
"What's his name r querried the 

telegraph editor sarcastically. 
"Why--why--er--let's see. Clarence. 

Sid, Edgar, Henry, Alan, Jim, George. 
John—let's see it must be Sid.  Yes, 
yes. it is Sid." 
"I think we had better get one of 

the boys on the staff to handle it" 

broke in the editor, "you find out who 
knows anything about wireless, Joe. 
Meeting's over. 
They broke up, and the city editor 

went back to his desk, scratching his 
neck perplexedly. It was a habit with 
him. 
He cast his newsy eyes over the as-

sortment of reporters in the city room. 
His glance rested on the star reporter 

and he called that individual. The star 
got up, being careful, however, to 
rescue his inseparable cigar stub from 
the desk ledge. He ambled over. 
"What do you know about wire-

less?" asked the city editor. 
"I've had no experience," replied the 

star. "Once I bought some stock on a 
tip. The tip wasn't so good. So the 
next day I hustled over to the broker-
age office to order the stock sold. It 
was raining fiercely that day and the 
wind was blowing something awful. 
I noticed the broker was excited. I told 
him to sell my stock, but he only threw 
his hands above his head madly, and 
yelled that the wires were down and 
that they were wire-less! So he couldn't 
sell my stock and I had to eat over at 
Max's for 'a week." 
"You don't qualify," decided the city 

editor. "Your experience was thorough 

NOTHING BUT SILENCE 
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as far as it went, but it didn't go far 
enough.  Say Rosy !" he called to a 
tall, good looking chap who was pass-
ing. 
Rosy was the artist. He was a good 

natured, ruddy-faced Irishman named 
Kelly. Besides being really one of the 
best sketch artists in the business, he 
knew a news item, and during spare 
time he often wrote for thé paper. 
"Yes," answered Rosy,' pulling up 

short like a carriage horse. 
"What do you know about wire-

less?" asked the city editor. 
"I know what an antenna is," replied 

Rosy cheerfully, "but that is about all." 
"A what ?" asked the city editor. 

"How do you come to know that ?" 
"Well, you see it was this way," said 

Rosy stroking his chin.  "I went to 
New York once on a visit. I wanted 
to sketch a bird's eye view of the city, 
and decided that the roof of an uptown 
hotel would be as good a place as any 
to see it from. So a party of us went 
up.  There was an antenna on the 
roof, and Violet, who was along with 
the party, knew something. about wire-
less, and explained it to us. It was at-
tached to a water tank or something." 
"I„ihought about making, you Radio 

Editoi,". said Joe, "but after that en-
lightening,. description of an antenna 
I've ,decide4 to give you a late- assign-
'hie.. .Clara Belle Woodstlie aqtress. • 
will beln town tonigle,0•#•Meet her in 
the lobl eg ,te hotel 'at • six o'clock • 
and et a sketc and an interview. Oh. 
Cy!' 
"Cy," he said when the youngest re-

porter reached' him, "we have to have 
a Radio Editor, and I'm thinking about 
letting you stop writing about govern-
ment securities and giving you a chance 
at radio.  Know anything about it' 
Billy over there can take over the goy-
ernment security stories. It's not such 
a stiff assignment." 
Now Cy was a wide-awake young-

ster, whose future promised much, but 
he confessed that while he, was very 
friendly with Sadie O'Grady, he didn't 
even have a speaking acquaintance with 
Radi O'Grady. 

—Dayton (0j NOWS.  The crowning virtue of city editors 
Onginal from 

UNIVERSITY OF MICHIGAN 



JUNE, 1922 THE WIRELESS AGE 51 

And  There 
is persistence and Joe was the most 
persistently efficient city editor I've 
ever met. Do you know how he finally 
got a Radio Editor? No? Well, sir, 
I wish you did, so you could let me 
know.  I never have been able to find 
out, but The Daily Blah has one and 
he's living up to the good reputation 
to the rest of the Blalt staff. 

Airedale terrier in Lexington, Ky., 
heard his owner at Pittsburgh, Pa., call 
him by radio.—Headline. 
Probably the same dog we've seen 

listening for his master's voice all these 
years. 

*  *  * 

A Radio Ballad 
In the Wilkesbarre (Pa) Leader 

Sadie O'Grady and Timothy Brady 
Sure were an up-to-date pair; 

She was a pretty and witty young lady, 
He was a lad debonair. 

They were a couple of radio sharks, 
So when they'd part for a while 

Tim would express his concluding re-
marks 

After this manner and style: 

"Sadie O'Grady, Oh 
Ring me by radio, 
tall me up often, my own; 

You are my lady, Oh 
Sadie O'Grady, Oh 
Ring me by radiophone!" 

But Sadie would say, 
"Sure your nerve you are bringing 
lo ask me to call you. For shame! 

If anyone's gonna be radio-ringing 
It's you should be doing the same! 

I'll be at home in the evening, my dear. 
Patiently lingering there; 

You can be sure I'll be waiting to hear 
When you call up through the air; 

Timothy Brady, Oh 
Ring up your Sadie; Oh 
Call me by radio often, my own! 

Bright days or shady, Oh 
I'll be your lady 0, 

If you'll just call me, Oh 
Timothy Brady O. 
Call me by radiophone!" 

(Copyright. 1922. N. E. A. Service.) 

---

Sweet Radiogrady 

's  Humor 

By NEAL R. O'HARA 
Copyright, 1922, (New York Evening World) by 

Press Publishing Co. 

RADIO NOTES 
Clarence Glickstein of Perth Amboy 

writes in to say that he is using a 
wrecked tlivver as an aerial and get-
ting good results. The flivver landed 
in a tree top by accident and Mr. Glick-
stein was quick to act and string wires 
with good effect. The reports that his 
radioford now has range of 180 miles, 
without gasoline. It catches every vi-
bration between Pittsburgh and New-
ark, even including rough roads and 
detours. 
In Brooklyn. 218 home brewers have 

converted their stills into radio out-
fits.  They are trying to catch Mil-
waukee. 

W HAT TO HEAR TODAY 

F O B (Detroit) -8:00 a. m. fight 
returns from Chicago Grand Opera 
Company.  8 :30  a. m.,  serelon, 
"Where Do Buttons Come Froin?" 
by Rev. Jasper G. Hoodick of Ocean 
view, Kan. 8:45 a. m., bedtime story 
for night watchman. 

HO W TO KEEP A COOK 
IN THE COUNTRY 

e loacEMAN'S̀ _A 
\ \\\\ ire QuAlerr-re 
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in the  Air 

Wise Crack-Les 
Readers are urged to send in their 

Wise Crack-les on Radio. Let 'em 
come, all you humorists. 
It is going to be embarrassing if the 

collection agencies start a broadcasting 
station on a popular wave length. 
Imagine this :—"If John Smith doesn't 
pay up we are going to announce his 
address !"—N. Y. Telegram. 

* * * 

Mr. and Mrs. Wayne Radio of Chi-
cago have taken apartments in the 
Hotel Browning.  Mrs. Radio before 
her marriage last week was Miss Mar-
gurite Rudd of Big Rapids, and Mr. 
Radio was formerly of Ironwood.— 
Grand Rapids News. 

* * * 

Bed-time stories and sermons are be-
ing sent out by radio. Be careful you 
don't get them m i xed.—L awrence, 
(Mass.) Eagle. 

*  * 

New Yorkers are more interested in 
the length of a crime wave than an 
ether wave. 

* * 

Nice things about broadcasting pol-
itical speeches by radio is you don't 
have to listen to them. —Harrisburg 
(Pa.) Patriot. 

•  * 

Radio fan claiming he uses his hair 
for an aerial is probably talking through 
his hat.—Valparaiso(Ind.)Messenger. 

* * * 
The humorist who said that with all 

the static in the air this summer, the 
most popular call would be BVD is 
no mean student of human nature. 

* * * 
Sir: 
I wish to sell my radio set. What 

would you suggest?  MAX. 
A.—Take the box, remove all the 

trimmings, cut a hole in one side, put 
in two boxes of polish, two brushes, 
one yard cloth. You will then have a 
first-class shoe-shine box.—Phillips in 

—N. Y. Globe.  N. V. Globe. 
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Paris Police Plan Extensive 
Use of Radio 

W  IRELESS telephony and air-
planes gave Paris the quietest 

May Day in history, enabling police 
groups to be shifted quickly to points 
wherever manifestations seemed to be 
concentrating. As a result, only a few 
insignificant street fights followed the 
annual labor reunion in the Federa-
tion's Headquarters, with no serious 
injuries. 
Throughout the afternoon three air-

planes hovered over the city and its 
suburbs, in wireless telephone and tel-
egraph communication with the Pre-
fecture of Police and the Place de la 
Republique, whence police maneuvers 
always are directed. 
For several weeks Chief of Police 

Leuillier has been experimenting with 
the use of wireless.  Today he ex-
pressed the fullest confidence that in 
less than a month every station would 
be equipped with the necessary send-
ing and receiving apparatus, while 
automobile patrols, similarly equipped 
would visit the more populous dis-
tricts day and night.  It is estimated 
that this will enable the city material-
ly to decrease the present police force. 

World Radio Meeting Planned 
PLANS are being made for a meet-
ing this summer, probably in July, 

of the International Union for Scien-
tific Radio Telegraphy, which will 
bring together at Brussels, leading ra-
dio experts of the nations-of the.world. 
Scientific questions and co-operation 
between the research activities of dif-
ferent countries will be considered. 
Dr. L. W. Austin, head of the 

United States Naval radio research 
section and vice-president of the In-
ternational union, will he one of the 
American delegates. 

Directs Bread Deliveries 
,THE General Baking Company has 
-1 equipped its delivery trucks and 
wagons with radio receiving sets and 
deliveries of late orders are made in 
accordance with instructions transmit-
ted by radiophone from its offices. 

Navy's Radio Repair Ship Sails 

THE Gold Star, the Navy's first radio 
repair ship, steamed out of Hamp-

ton Roads, Norfolk, Va., April 10, for 
the Pacific Coast, where she will fur-

nish supplies and transportation to the 
Navy's eight radio stations and two ra-
dio compass stations in Alaska. 
Named for the mothers of the men 

lost in the service during the World 
War, she is equipped with all sorts of 
radio apparatus, spare parts, and sup-
plies, and carries a crew of expert re-
pair and equipment men, capable of 
erecting a complete station or adjusting 
a small receiving set. The Gold Star, 
formerly a Shipping Board vessel, is 

Iday I in Paris is usually marked by riots, but 
this year the Paris police controlled the situation 
with the help of radiophone-equipped motor trucks 

7,420,torkship,carrying a complement 
of 300 officers and men, under the com-
mand of Lt. Commander J. C. Katter-
field. 
The Navy is operating traffic stations 

in Alaska at St. George, St. Paul, Dutch 
Harbor, Kodiak, Seward, Cordova, Ju-
neau and Ketchikan.  Two compass 
stations are also located at Cape Hinch-
inbrook and Soapstone Point.  These 
stations form a chain of communica-
tions in Alaska and adjacent waters 
with trans-Pacific stations, besides serv-
ing as a relief in the event of a break 
in the cable to the west. The stations 
are all difficult to reach except between 
April and October, and few commercial 
vessels touch at the stations, so the 
Navy has put the Gold Star into service 
to supply the men stationed there with 
food, clothing and relief, and to make 
necessary repairs.  This will require 
frequent trips from Seattle north nearly 
to the Arctic Circle.  _ vised of the mishap by radio. 
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Radio Soon to Link Continents 
H IGH-POWER wireless stations 

of the Radio Corporation of 
America will be completed this 
year at Bogota Bay, Colombia, and 
in Cuba, and the great Buenos Aires 
station will be in operation in mid. 
1923, says E. J. Nally, President of 
the company, who returned a few days 
ago from conferences in Europe at 
which  a working agreement was 
reached among the great wireless com-
panies of England, France, Germany 
and America. 
From any part of the United States 

wireless messages may be relayed 
speedily  to  Buenos  Aires, South 
Africa, Java, Calcutta or Melbourne, 
when the radio building programs of 
the great American and European 
countries are completed.  At present 
France has a powerful station 
connected with the American-built 
Lafayette towers near Bordeaux, but 
this will be superseded by the end of 
this year by the Port Jefferson station 
of the Radio Corporation, which will 
be the most powerful station in the 
world. The station under construction 
at Sté. Assise, will be second. 
The British wireless chain connect-

ing England with the Empire will have 
one station comparatively close to Ar-
gentina, and that will be the station at 
Bathurst, in Gambia, on the extreme 
western point of Africa, where the 
continents of Africa and South Amer-
ica make their closest approach. 
"The stations of the Radio Corpora-

tion at Cuba and Colombia are prac-
tically completed," said Mr. Nally, 
"and are waiting on the completion of 
all the towers at Port Jefferson before 
going into service.  That will take 
place in December.  Relaying from 
New York to Cuba, to Bogota and 
then to Buenos Aires will be possible. 
but will be used only as an auxiliary 
system. When the Buenos Aires plant 
is completed it will send to and re-
ceive from the Port Jefferson station 
direct." 

Two More Lives Saved by 
Radio 

'TWO men recently left Gaviota, Cal., 
1 near Los Angeles, in a skiff, which 
upset in a heavy sea when some dis-
tance off shore. The boat drifted out 
to sea before they were rescued by the 
S. S. Humboldt, which had been ad-
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World Development of 
Wireless 

THE Commercial Radio Interna-
1 tional Committee composed of the 
representatives of the Radio Corpora-
tion of America, Compagnie Generale 
de Telegraphic sans Fil, Gesellschaft 
fur Drahtlose Telegraphie and Mar-
coni's Wireless Telegraph Co., Ltd., 
has completed its Q;onference.  A 
number of important questions deal-
ing with the development in different 
parts of the world of wireless tele-
graphic and wireless telephonic com-
munication were considered and satis-
factorily settled. 
As a result of the agreement be-

tween the four companies, a number 
of new international wireless tele-
graph services will be opened in the 
early future. A very considerable de-
velopment of communications gener-
ally has been discussed and agreed 
upon. 

Broadcasting in England 
THE General Post Office authorities 
have authorized the use of wave-

lengths between 350 and 425 meters for 
broadcasting in England. 
Probably for the first time in his-

tory a wireless aerial was installed at a 
place of worship in that country on 
April 27th. This was done by permis-
sion of the Postmaster-General, to the 
Guild-house, in Eccleston Square, S. W., 
for the purpose of demonstrations 
which accompanied a lecture on Wire-
less Telegraphy and Telephony, given 
there by A. O. Gibbon, of the Engi-
neer-in-Chief's Office, G.P.O., in aid 
of the funds for the League of Arts. 
Loud-speaking telephones and a new 

method of amplification being em-
ployed, the audience was enabled to 
hear various items of news, music and 
spoken verse transmitted from the va-
ious stations around London—a typical 
demonstration of "broadcasting," pro-
posals for which are now approved by 
the authorities. 

Radio Fog Signal Requested 
for Nantucket Light 

A REQUEST for a radio fog sig-
nal  station on the Nantucket 

lightship similar to the stations already 
established on the Fire Island and 
Ambrose Channel lightships has been 
sent by H. H. Raymond, president of 
the American Steamship Owners' As-
sociation, to Commissioner G. R. Put-
nam, of the Bureau of Lighthouses, in 
Washington. 
Mr. Raymond pointed out that the 

stations on the Fire Island and Am-
brose Channel lightships have proved 
useful and that such a station would 
be of even greater value on the Nan-
tucket ship, located far out and di-
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rectly in the route of incoming trans-
Atlantic liners. With the equipment 
recommended masters of ships would 
be enabled to verify their positions by 
radio much earlier than is now pos-
sible. 

Radio to Aid Australian 
Bushmen 

PLANS have been formed at Mel-bourne, Australia, to furnish bush-
men with wireless telephone instruments 
enabling them to summon medical aid, 
which it is proposed to send by aero-
plane from commercial flying centers. 
By this means it is hoped to save a 

large number of the lives that are lost 

Results  of  the  races  at  Bowie. Md., were 
flashed by radio from the judges stand to racing 

fans in all parts of the East 

every year owing to the weary jour-
neys by camel and horse which the 
bushmen in the "Never Never" land 
have to undertake before doctors can 
he reached. 
According to the Melbourne "Her-

ald" there are more than 1,000 people 
scattered over the Oodnadata Alice 
Springs section, an area equal to that 
of Great Britain, without means of 
obtaining immediate medical aid. 

Wireless Prevents Congestion 
in French Ports 

FRANCE has established wireless 
telegraph posts at Rouen and on 

pilot boats on the Seine which will be 
used to transmit messages relating to 
maritime affairs and the promotion of 
port services, according to the Depart-
ment of Commerce. The pilot boats, it 
is reported by Consul M. B. Kirk, of 
Rouen, will transmit by wireless the 
arrival of all vessels coming up the 
Seine on every tide to the postoffice 
and the postoffice will instruct the pilot 
vessels where to place the ships on 
their arrival. 
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Short Wave Directional 
Wireless 

MPORTANT research has been ear-
1 ried on in England in connection 
with directional transmission on very 
short wavelengths and in a paper given 
before the Institute of Electrical Engi-
neers, London, on Wednesday, May 
3rd, C. S. Franklin, an experimental 
engineer of Marconi's Wirèless Tele-
graph Company, disclosed some hith-
erto unpublished information on this 
subject. 
Employing a wavelength of only fif-

teen metres, duplex wireless telephony 
has been carried on between London 
and Birmingham, which has been aud-
ible only at the specially designed sta-
tions carrying on the experiments. 
Another result of this research has 

been the evolution of a "wireless light-
house," which may mean much for the 
safety of navigation. A wireless beam, 
radiated by a revolving transmitter, can 
he made to indicate to a ship its exact 
position with respect to the "wireless 
lighthouse." 
The apparatus concerned was dem-

onstrated with a transmitter using a 
wavelength of only one metre. 

Radio Fog Signal Stations 
Planned for the Gulf 

THE establishment of radio fog 
signals near the mouth of the 

Mississippi River and at the entrance 
to all important harbors along the 
Gulf coast has the full support of E. 
S. Lanphier, superintendent of the 
Lighthouse Service of the Eighth Dis-
trict, who states that such signal sta-
tions would be of invaluable aid to 
navigation in the Gulf of Mexico and 
of great service to vessels approach-
ing the mouth of the river in foggy 
weather. 

Navy Demands Radio on all 
Flying Boats 

T HE Navy Department protested to 
Secretary of Commerce Hoover 

against the failure of seaplanes flying 
off Florida to carry either radio or 
homing pigeons, both of which are 
used by the navy. 
At the Department of Commerce it 

was said by Supervising Inspector-
General George Uhler, of the Steam-
boat Inspection Service, that the radio 
law applied only to vessels of fifteen 
tons or over and carrying more than 
fifty passengers. 
The wrecking of two planes off 

Florida, the recent loss of five lives 
and the accident which caused the sea-
plane Santa Maria to be lost the great-
er part of two days have brought a 
realization of the need for compulsory 
laws when owners of planes will not 
,provide sa feguards. 



Radio Phones Used on 
Milwaukee Road 

RADIO telephone equipment has 
been installed on two limited 

trains on the Milwaukee road for the 
convenience of passengers, E. G. Hay-
den, general passenger agent, an-
nounced. 
The apparatus is on the Pioneer 

Limited, passing through Milwaukee 
at 8:45 p. m. en route for Minneapolis 
from Chicago, and train No. 4, pass-
ing through Milwaukee at 6:20 a. m. 
for Chicago. 
The Milwaukee line is the second 

in the country to adopt the use of the 
wireless telephone.  The Lackawan-
na has also installed the apparatus on 
several trains. 

High Power Russian Station 

/ 
NIKOLAIEFF, assistant com-
mmiissssiioonneerr  of posts and telegraphs 

of the Russian Soviet Government, an-
nounces that the Government radio 
station at Bogorodisk, near Moscow, 
is nearing completion and will soon 
be in operation. Its towers are more 
than 900 feet high and will have a 
strength of 500 kilowatts. Russia now 
has 38 sending stations and 290 receiv-
ing stations. 

17,500 New Radio Companies 
MORE than 17,500 incorporations 

of. radio companies have been 
filed in twenty states since January 
first, according to an estimate gath-
ered from various state capitals. These 
are mostly small manufacturing com-
panies with a total capitalization of 
about $90,000,000. 

New Radio Sets on 60 
Submarines 

EQUIPMENT to extend the radio communication scope of sixty sub-
marines from about fifty to 500.miles 
has been purchased by the Navy De-
partment, it was learned today, with 
savings in engineering maintenance 
funds made by engineering personnel 
afloat. 

Big Lake Steam Fleet To Have 
Radio Service 

SEVENTEEN ships of the Hutchin-
son Steamship line, Cleveland, are 

to be equipped with radio. The equip-
ping of the whole fleet at one time 
will be the biggest radio job ever un-
dertaken, it is said.  The work is to 
be done in time for the coming sea-
son's business, according to present 
plans. 
The Radio Corporation of America 

is fitting the big passenger ship Sec-
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andbee, of the Cleveland & Buffalo 
Transit  Company,  Cleveland,  the 
largest fresh water passenger vessel 
in the world, with 200-watt radio tele-
phone sets for the use of passengers. 

The Army Radio Net 
O N April 1, the Army Signal Corps 

took over the transmission of com-
munications to practically every part 
of the United States proper for the 
Government. There are thirty-two sta-
tions operating within the Army net. 
Within two months it is planned to 
double the number of stations making 

C. J. Munday at Tiverton, Devonshire. England. 
lets his family listen in on the music of Faust 

broadcasted from the Hague, Holland 

it possible to communicate by radio 
with any Army post in the continental 
limits of the country. Even the small-
est posts and such field parties as carry 
radio apparatus will be in touch with 
the whole army. By the first of June 
the Coast Artillery posts will be cou-
pled up with the net of the Signal 
Corps. 
There are sixteen stations in Alaska, 

which are linked in with the Army radio 
•-by means of the Army cable to Alaska 
from San Fransisco, incidentally the 
only cable owned by this Government. 

Linemen Use Radio Receivers 
to Detect Leaks 

IN many parts of the country the 
men 'responsible for the upkeep of 

high-tension power lines are being 
equipped with small portable receiving 
sets for detecting and tracing leaks 
in the systems. One company reports 
a great saving having been affected 
by means of this method of supervi-
sion of its lines. 

Vessel Position Reports by 
R. C. A. 

ARRANGEMENTS were recently 
made by the Radio Corporation 

of America whereby the noon positions 
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of all vessels communicating with 
their coast stations are telephoned to 
steamship owners or agents and also 
reported to six newspapers of New 
York and Philadelphia. 

Twelve-Tube French Receiver 

A TWELVE-TUBE receiving set 
at Paris, with one-meter loop an-

tenna, has been used in recent radio 
experiments.  Experts have found 
that, with this instrument, they could 
detect low power transmissions up to 
5000 miles away under ordinary condi-
tions. 

United Fruit Granted Wireless 
Permit in Nicaragua 

jOHN B. WILSON, representing 
J the Tropical Radio Telegraph Co. 
(United Fruit Company) has been 
granted a concession to establish com-
mercial wireless stations at Managua, 
Bluefields, San Juan del Nort and 
Cabo Gracios de Dios, all in Nicaragua. 

Coming Radio Shows 

A RADIO show will be staged at 
The Emporium, San Francisco, 

Calif., in conjunction with the Shrin-
ers' Convention, June 12 to 17. 

A radio exposition, under the aus-
pices of the Springfield Daily Union, 
will be held at the Auditorum, Spring-
field, Mass., June 19, 20 and 21. 

A radio exposition will be held in 
Dreamland Pavilion, 7th Avenue and 
Union Street, Seattle, Washington. 
June 5 to 10, under the auspices oi 
the Seattle Radio Association. Mayor 
Hugh M. Caldwell will proclaim -ra-
dio week" throughout Seattle during 
the •show.  The headquarters of the 
show management is at 301 Seaboard 
Bank Bldg. J. W. Bollong and Lt. 
Governor William J. Coyle are in 
charge of the exposition. 

A national radio exposition will be 
held in the Lighter Building, Chicago, 
Ill., June 26 to July 1, inclusive. The 
committee in charge of the prizes is 
composed of J. C. Hail of the Chicago 
City Hall radio station; Professor R. 
E. Hughes, Evanston High School: 
and F. D. Pearne, Lane Technical 
High School.  Several contests have 
been arranged for the students of Chi-
cago and also for young men outside 
of the schools.  Prizes have been ol• 
fered for the best sets of all types, 
best regenerative detector and ampli-
fier, smallest practicable receiving set. 
loud speaker equipment and greatest 
radio novelty.  All of these devices 
must have been made by the students. 
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The Radio Exposition at Boston 
A Large Number of Exhibitors, Many In-
teresting Special Features and Good Public 
Attendance Made the Affair Successful 

THE Boston Radio Exposition was 
held in Mechanics Hall, Boston, 
May 3 to 6, inclusive. The Ex-

position was formally opened by the 
Mayor of the City of Boston who ad-
dressed those present by means of the 
internal broadcasting station. The Lt.-
Governor of Massachusetts delivered 
an address in a similar manner on the 
second day of the show. 
During the Exposition a comprehen-

sive series of lectures was given daily 
from noon up to the closing hour. The 
speakers and their subjects were as fol-
lows: G. W. Pickard, "Crystal De-
tectors and Fading Phenomenon:" 
Harold J. Power, "Radio Broadcasting 
From the Standpoint of the Novice:" 
Oscar C. Roos, "New System of Re-
ceiver Design," and "How to Choose 
a Receiving Condenser:" George H. 
Clarke of the Radio Corporation of Am-
erica, "Radio in Boston Twenty Years 
Ago:" and "Views of Radio Central 
and Riverhead," "Receiving Conditions 
in Venezuela," and "Directional Recep-
tion:" Sewall Cabot described the 
"Choralcilo ;" W. C. White, General 
Electric Company, "Practical Points in 
Connection with Vacuum Tube De-
sign:" W. A. Priess, "The Design of 
Condensers ;" Professor Vanevor Bush, 
Massachusetts Institute of Technology, 
"The Electrical Theory Popularized." 
Communications were read from Dr. 
Lee DeForest and Dr. A. N. Goldsmith. 
The internal broadcasting station of 

Leon W. Bishop which employed a loop 
as a transmitting antenna, was an in-
teresting feature of the exposition. 
Music and speech was broadcasted dur-
ing the show by this station, and pro-
vided a local source of speech and. 
music for all exhibitors of receiving 
equipment. 
This station with 7 watts in the loop, 

was heard as far away as Lebanon, 
X. H., a distance of 125 miles. Music 
from this interior broadcasting station 
was also reported from a number of 
other towns and cities, an average dis-
tance of 25 miles. Within a radius of 
four miles signals were received in all 
directions with equal success, but over 
greater distances the reception was ap-
parently better in the plane of the loop, 
namely, North and South. This trans-
mitter, which was built by Mr. Bishop, 
employed two Radiotrons-U.V. 202 
with a plate voltage of 350. The Col-
pitts circuit was used and the set op-
erated on 275 meters. The loop was 
about two feet square and two turns of 
wire were used on it. A magnetic mod-

O. C. Roos. I.R.S.. Technical Director of 
Boston Radio Exposition 

e 

ulator was used in series with the loop. I 
There were a number of booths1 

which were fitted up especially on an; 
educational basis, particularly to in-1 
terest the adult novice.  In one of these 
a trans-Atlantic receiver composed of 
separate units so as to show more; 
clearly the parts comprising it, was in 
continuous operation. An automobile. 
of the Locomobile Company was fitted 
up with a condenser antenna, consist-
ing of a strip of copper netting, eight 
feet long and three feet wide attached 
to the inside of the top of the car, the 
metal atop of the car served as a coun-
terpoise.  Five stages of radio fre-
quency, a detector and two stages of 
audio frequency amplification brought 
up signals to an intensity sufficient to 

Broadcasting station of the Boston Exposition.  This station, owned and operated by Leon 
W. Bishop. with 7 watts in the loop was heard al Lebanon, N. H.. a distance of 125 miles 

operate a loud speaker. The car was 
run about the streets of Boston during 
the Exposition, and several interesting 
facts were brought out, in that it was 
noted that at street intersections intens-
ity of the signals from WGI station was 
doubled. In passing through the nar-
row streets, with buildings on either 
side, it was noted that the signals prac- • 
tically disappeared.  The amplifier 
used in this test was designed by W. A. 
Priess and is of special design, in that 
the same tubes contained in it are used 
for both radio and audio frequency 
amplification. 
A daily newspaper, "The Radio-

gram" was published at the Exposition 
during the week, for the purpose of 
recording all the worth-while news and. 
developments. 
There were 118 exhibitors at the Ex-

position, most of them jobbers and deal-
ers of the Boston and .New England 
district. 
Probably the most interesting feature 

of the Exposition was the .Continental 
Code Speed Contest. The preliminary 
trials were held on Friday, May 5, and 
resulted in the elimination of all but 
three out of twenty applicants.  The 
finals were held on the next night and 
according to the judges of the contest, 
the World's record was broken when 
Theodore R. McElroy of Sommerville, 
Mass. copied 50y2 wqrds per minute. 
The matter was transmitted by means 
of a Wheatstone transmitter furnished 
through the courtesy of W. A. Winter-
bottom of the Radio Corporation of 
America. 
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The speed in reception was carefully 
checked. The transmitter itself was 
driven by a direct current motor 
through a friction wheel. The signals 
were recorded, as a check, on a directly 
driven tape recorder which was marked 
off every minute by hand, insuring a 
perfect check on the number of words 
transmitted per minute. C. E. Kolster, 
Radio Inspector, First District, had 
general supervision of the contest on 
the night of the finals, and together 
with Miss Edith E. Rotch, the well-
known operator and examiner for the 
Postal Telegraph Company of Boston, 
who acted as judge. In addition D. P. 
Wilson of the United Fruit Company, 
Boston, and O. C. Roos, Technical Di-
rector of the Exposition, acted as sup-
ervisors. 
Mr. Vetrómile, a Somerville amateur 

was second in the finals with forty 
words and no errors.  He was a begin-
ner and pupil in Continental code of 
Mr. McElroy one year ago. 
Those principally responsible for the 

success of the Exposition were S. H. 
Fairbanks, who was the promoter and 
acted as general manager; Oscar C. 
Roos, the technical director who ar-
ranged the technical details; and Ches-
ter I. Campbell; advisory director. 
There was a large public attendance 

at all sessions and the Exposition is re-
ported as having been entirely success-
ful from a financial standpoint, al-
though no definite figures are available 

ot at 

Receives 561/2  Words a Minute 

ANEW world's record for reception 
of Continental code was estab-

lished by Theodore R. McElroy at the 
New York Radio Show, Seventy-first 

S. H. Fairbanks. general manager Boston Expo-
sition (left). presenting a silver cup to Theodore 
R. McElroy (right), of Somerville. Mass., who 
won the Code Speed Contest at the show at a 

speed of 5014 words per minute 

A World Record 
After the scheduled code speed 

contest at the Radio Show, Sev-
enty-first Regiment Armory, New 
York City, May 24th, Theodore R. 
McElroy—who won the main con-
test—gave a demonstration of his 
receiving ability against time and 
established a world's record by tak-
ing 561/2  words per minute with 
only one error.  ?dr. McElroy, at 
the Boston Radio Show just previ-
ous to the New York Show, set up 
what was then a high mark of 501/2  
words per minute. The new record 
is therefore six words better than 
the previous world's record created 
at Boston. 

Regiment Armory, May 24th.  The 
event was originally arranged to in-
clude B. G. Seutter, 1921 champion, 
Jose M. Seron, this year's champion 

of the Executive Radio Council's 
Show, Pennsylvania hotel, and Mr. 
McElroy, who was the champion of 
the recent Boston Show. Owing to 
illness, Mr. Seron was unable to take 
part in the contest and J. C. Smyth of 
the Western Union took his place. 
Mr. Seutter and Mr. Smyth both 

dropped out at a speed of 46 words 
per minute, due to errors, this result-
ing in the winning of the contest by 
Mr. McElroy with perfect copy at the 
above speed. 
After the contest, which was held in 

the presence of the judges and news-
paper representatives, Mr. McElroy 
gave a demonstration of his receiving 
ability against time and established a 
new world's record by taking 564 
words a minute with only one error. 
The contest was under the direction 

of Arthur Batcheller, Chief Radio In-
spector  of  the  Second  District, 
J. Andrew White, Editor of THE 
W IRELESS AGE, and R. L. Duncan, 
Director of the Radio Institute of 
America. The apparatus used in this 
contest was especially designed for the 
purpose by engineers of the Radio In-
stitute of America and consisted of a 
vacuum tube oscillating at an audio 
frequency. The circuit ran through a 
Wheatstone transmitter and the dots 
and dashes were formed by means of 
spring contacts which closed the cir-
cuit according to the perforations of 
the tape which, by the way, was 
punched under the jurisdiction of the 
judges in the same room in which the 
contest was held. 
Assistant Radio Inspectors, Beane 

and Lee, acted as assistant judges of 
the contest. Very careful check was 
made and the record is an official one 

Grain Quotations by Radiophone 

THE Chicago Board of Trade is 
using the radiophone to send 
out its quotations and general 

Transmitting department of the Chicago Board of 
Trade Station, KY W 

By Robert H. Moulton 
market news at half hour intervals dur-
ing each daily session. The immediate 
effect of this epoch marking innova-
tion in the dissemination of such in-
formation has been to bring the Chi-
cago market even closer than ever to 
producers, dealers, and handlers of 
grain. Plans are now under way to so 
improve this service that eventually, it 
is believed, it will be entirely practic-
able for any grain man or farmer, 
wherever located, to obtain at any %mo-
ment the latest market news and prices 
and to keep in constant touch with the 
various factors that influence the effect 
of supply and demand upon values of 
grain and allied products. 
The broadcasting of market reports 

by radiophone was inaugurated by the 
Board of Trade early in March, mak-
ing use of the KYW radio station of 
the Westinghouse Electric & Mfg. Co., 
the aerials being on the roof of one 

Digitized by G O OSIC 

of the large downtown buildings in 
Chicago. A wave-length of 360 meters 
is used and information is broadcasted 

Receiving department to check op 
and receive information from other 

Original from 
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approximately 500 miles in all direc-
tions from Chicago.  So far 807 re-
ceiving stations have reported reception 
of the information sent out. Work is 
under way at the present time to prac-
tically double the power of station 
KYW, increasing the range to approx-
imately a 1,500-mile radius. 

Transmission is accomplished by 
means of a private wire connected di-
rectly to the radiophone, so that when 
the operator on the trading floor of the 
Board of Trade speaks the set is oper-
ated direct.  Opening quotations and 
news is sent out at 9:35 a. m., five 
minutes after the opening of the daily 

session; again at la a. m., and each 
half hour thereafter until the close at 
1:15 p. m. Weather forecasts and sta-
tistical information of interest to 
farmers and grain men is broadcasted 
as received, while general market re-
ports and up-to-the-minute news bulle-
tins are sent out at 2:15 and 4:15 p.m. 

Two New Types of Tube Transmitters 
TWO new types of tube transmit-

ters, one of 1,000 watts and the 
other of 200 watts output capac-

ity, manufactured for the Radio Cor-
poration of America by the General 
Electric Company, are now being in-
stalled on many vessels on both coasts 
and also on the Great Lakes.  Both 
types, which are the latest develop-
ment in equipment of this kind, can 
be used for telegraphy by means of 
C.W. or I.C.W., and &is° for voice 
communication. 
The 200-watt model' employs a 
number of Radiotrons, U.V. 203, as 
oscillators and modulators, and has 
control switches for voice„ C.W. or 
I.C.W. When using C.W. or I.C.W. 
all tubes are used, of course, as oscil-
lators.  This type of transrhitter is 
rated at 200 watts when used fcir teleg-
raphy, or at 100 watts when used for 
voice communication. This rating is 
based on the power output of the an-
tenna. The larger model, employing 
four Radiotrons UV 204, gives 1 K.W. 
output to the antenna when used for 
telegraphy, and 500 watts of modulated 
energy when used for voice communi-
cation. 
Both models have remote control ap-

paratus and are equipped with motor-
driven choppers for I.C. W. and with 
wavelength changing switches for the 

following wavelengths: 300, 450, 600, 
750, 800, 1,000 and 2,000 meters. 
The normal daylight range of the 

Front and rear %Flews of the I K. W. radio -transmitter 

200-watt model for voice is 50 to 75 
miles, for I.C.W. 75 to 100 miles and 
for C.W. 300 to 400 miles. The nor-
mal daylight range of the 1,003-watt 

model for voice is 150 to 200 miles, 
for I.C. W. 200 to 300 miles, and for 
C.W. 800 to 1,200 miles. These fig-

200- Watt transmitter 
rear view 

urea are based upon tests made over-
land, the receiver consisting of a de-
tector and two-stage audio frequency 
amplifier. 

Music via a Lamp Socket 
ADEMONSTRATION of  the 

efficacy of the electric lighting 
system as a source of news, mu-

sic, lectures and speech was given in 
the office of the Chief Signal Officer of 
the United States Army on the after-

Major-General George 0 as a source al &liner dernonstraun,; the us 
power tot a radio ìiée iterfk 

noon of March 24. The performance 
was witnessed by Major General 
George O. Squier, Dr. Louis H. Cohen, 
a noted electrical engineer of the Sig-
nal Corps; R. D. Duncan, Jr., chief ra-
dio engineer, and S. Isler, assistant 
radio engineer, of the radio research 
laboratory of the Signal Corps, located 
at the Bureau of Standards, and other 
spectators. 
The circuit used in bringing -music 

out of a lamp socket consists of stand-
ard radio equipment at both ends of the 
circuit. Two condensers are inserted 
between the two sides of the circuit 
and the centre points are connected to-
gether and also to the antenna post of 
the transmitter and the receiver. The 
ground is used in the regular way. 
This allows the high-frequency radio 
currents to pass from both sides of the 
line to ground through the receiver, 
while the low frequency current fol-

UN lows the me,ate: path of the circuit. 
IVth,11  MICM(JAN 



A 2 K.W. Vacuum Tube Set for Panama 

A 2 K.W. tube transmitter built 
recently by the General Electric 
Company for the Radio Cor-

poration of America is now installed 
and in operation at Almirante, Pan-
ama. Not only is this transmitter un-
usually powerful for a tube transmit-
ter, but it was designed and built in 
record time, being finished, tested, and 
ready for shipment three months after 
receipt of the order. 

The ripple in the output of the rectify-
ing system is smoothed out by means 
of a suitable filter system. The radio 
frequency power is generated by a 
system consisting of two it K.W. 
Ftadiotrons with the necessary grid 
and plate coils, together with an an-
tenna loading coil. Provision is made 
for controlling the ,power by a power 
change switch which alters the voltage 
on the primary of the plate transform-

as well as on continuous waves(Cll 
This is accomplished by means of 
motor-driven interrupter in the pic 
circuit of the Radiotron tubes, whiel 
starts and stops oscillations in the an 
tenna at audio frequency, approximate 
ly woo interruptions per second. 
The rating of the transmitter t 

based on the power input of the an 
tenna circuit, instead of on the outpu 
of the power equipment as is usua 

Front and rear view of the Z K. W. radio telegraph trananutter for C. W. and I.C. W. 
communication. Wav4ength  to .p,000 meters 

, 
The , set cp?sists, of, equipment for 

•I'S'itp'plï'hig icliict ctare'nit at 12,500 vdlts 
,fOr tlie.plale:4upply of the Radid?rim 
'•fuhést.ausifufor..C9nvertifig this ¡ii;wer 
éitb raçlfo',ft'equencY: Power iS,SuP-
tpud. to 11,‘.,fransnlitter ât 446.- vóIrs, 
44ftf eele!see-P9'ey'elleS; and steppectWp 
t__•f4, , 4,,votaqe by.,iheans of a trans-0 1i 
.11SI .. ffig'OutPult:of, whichIS fed iiiio 
thé reCtifying s,',st'étri.  
1i._,,,The rectifying ,system CorisistS.̀xif 

..)ie e: Kenefrán' tubes'. wbich 
sliP.P!Y "?..5126' ..v.olts-ii.C. to the ' plâte 
cirçtfits of 'th'é ittadiotrión genératiii:s. 

' 
er. The filaments of all tubes, )(ene-
',irdn'S'áritl kadiotrons are operated qn 
1A,C2thr,ough transformers, 'which st4p 
thb''siftsplY voltage  down to the op-
erating voltages of thé filaments.: - 
'The set is -equipped with a• 'wave 

changing switch. which, by a single op 
eration, changes the transmitted wave 
to,any one of t,,ree 19gps, 606,7.t000 
and iroo me  s.'r Th switoli. anto-
mMically selefts:Pre.cleterminel ppirifs 
on,the loading, plite'lp grid- toils. 
Provision is also fleade.Tfie traiternit-
ting on interruptecldontinno tis (TCW1 

with spark transmitters.  The ratio! 
of the tube transmitter is the prod% 
•'•,of. thé antenna resistance tithes ti 
antenna,, current scpiared, equa!' 
. tWUkilowatts. While it cannot,be 
dieted exactly what the range of 
set will be, it is expected that it. 
equal, ,if not exceed, the range of 

7spark transmitter. As 
• exarriPte-of:its initial effectiveness. 
•seset is. new carrying on reliable 

actory communication with 
( lea . La., twenty-foui hours a 

Novel Battery Tester 
AMONG new 'and useful devices 

is a novel and exceedingly sim-
ple battery testeè,  a hydrometer, 
which can be read in semi-darkness. 
. It is only six and one-half r inches 
long, and consists of a toillb, a-filling 
'nozzle of rubber and a glass tube. 
Inside the tube. are. , aired( c,qored,  Ler possible.  ungina ro m Sinks the red, charge is dead. 

WeiVERSITY OF MICHIGAN 

balls—red,rwhite aud green—made'of  The juscription on its cant 
materials ;hose specific gravities dif-  tells how.to use the device; this re .  . 

•-• "Ploats all three, battery is cha 
. 2. fully, 

- Sinks .the , •white, charge still ri 

f er.  And that is all ;_ the simplest  Sinks the green, charge is lean. 



1600-Mile Amateur Radiophone 

THE 100-watt C.W. 
transmitter which 
has' been used at 

the station of Louis Fal-
coni, Roswell, N. Mex., 
SZA, during the past 
few months, has made 
some remarkable rec-
ords for amateur trans-
mission, having been 
reported from points in 
every State in the coun-
try, Canada, Mexico, 
Honolulu, and by ships 
on both the Atlantic 
and Pacific oceans. 
This transmitter was 
built to take four 50-
watt tubes and one 5-
watt speech amplifier. 
For C.W. all power tubes are con-
nected as oscillators; for phone, two 
as modulators and two as oscillators, 
with a 5-watt speech amplifier.  The 
circuit has a common plate-antenna 
coil and a separate grid cóil which is 
variable in coupling to the plate an-
tenna coil and is adjustable in induct-
ance. By making the grid coil adjust-
able in coupling and inductance, vari-
able condensers can be elintinated and 
the set that much simplified.! The Heis-
ing method of modulation i used. The 
set is designed so that almost any wave 
from 200 to 400 meters can be in-
stantly used and the results seem to 
k equally efficient on all wave. The 

The complete installation at 5ZA, showing the receiver, 
control panel 

Rear view of the transmitter 

nly disadvantage experienced with 'a 
:AV. transmitter is the trouble in rais-
1g the station desired, unless that 
tation happens to be right on the 
'aye being used.  With the set at 
ZA, however, which can be instantly, 
med to any wave, it is only neces-
try to estimate the wave the station 

transmitter and current 

you want is listening on, change the 
set to that wave and 'call. After the 
station has answered ,the. wavelength 
can be changed to the usual working 
wave; 
• To daté only two 50-wett tube 
have 'been used.  With both powel. 
tubes as oscillators, the anténna curt 
'rent is 43/4  amperes on zoo Meters ae. 
15 -amperes on 375 meters, using ltfoo 
volts D.C. on the plates, the 43acekúr-
rent being 225 milliamperes. ' 'When 
using the phone, with one power, tu 
as a modulator and-4one as an osci3. 
lator, the radiation is amper 
without speech and 4 amperes whe 
the microphone is spoken itino. Tl 
plate current is 150 milliampères \Mid-
out speech and goes to 250 milliam-
peres with speech.  All reports indi-
cate that the modulation is fairly com-
plete and the speech clear. 
The. set, is mounted..as aunit on an 

aluminunt frame, with a, front panel of 
bakelite, .18 x 24 -inches..the..pliotos 
illustrate. the method of construction: 
Everything is mounted on. the frame-
work except the motorrgenerators,.key 
and microphone. The unit is rigid and . 
easily moved about... 
Referring to the front view of the-

st, at top center is the antenna curl 
rent meter, o to 5 thermo. amperes.' 
Below the meter is the change-over, 
switch, to change from C. W to phone. 
This knob controls a donble switch,:a 
SPDT and a SPST switch, the blades: 
being connected 'by a fibre strip,, al- „ 
lowing- one control for both.  When 
thrown to left, the.modulator tube grid. 
is connected to the modulation sys-
tem and a high .frequency choke is 
placed between the plates of- the. two. 
tubes. When thrown to. the- right the, 
modulator tube grid is connected with 
the oscillator tube grid and the. high 
frequency choke shorted, thus- allow-
ing both tubes to act, as .osciliators in: 
parallel  The••two.strall knobs in the 

5̀'5\ 

center of the panel are 
connected to two rheo-
stats, one in the primary 
of the filament lighting 
transformer and one in 
the filament circuit of 
the  speech  amplifier. 
Thus all  the  power 
tubes are controlled to-
gether and the speech 
amplifier  separately.. 
The filament voltmeter 
is in the lower left cor-
ner, and the plate milli-
ampere meter on the 
right. Between the two 
meters is an adjustable 
unit of die grid leak re-
sistance  or exact ad-
justments. When not in 

use it is short4i as shown in the photo. 
Immediately', under the variable leak is 
the microphene :jaçk and also the bind-
ing post for the key and the storage bat-
tery. The; micimphone jack is so ar-
ranged that upon insertion of the plug, 
the microphone is connected and the fil-
ament of the speech amplifier tube light-
ed, so' that the speech amplifier lights 
up only when 'tHe plug is in the jack. 
The large post in the upper right 'hand 
corner • is- for the aerial connection. 
The .small qhre point 'switch at the 
left throws the tioltmeter from power 
filaments to aniplifier tube filament, 

?rout view of the transmitter 

the center contact being dead so that 
the higher voltage of the power tubes' 
will not be thrown on the speech ampli-
fier filament while changing the meter' 
from one to. the other.  AS will be., 
noticed in the photo, windows are cut, 
in the panel and copper screening, 
F4cerl(1417tett tlierno In the left side, 
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of the photo can be seen part of the 
inductance with the grid control han-
dle. Below the inductance are the re-
sistances for the speech amplifier and 
below them is a small panel on which 
is mounted the speech amplifier tube, 
coupling condenser and modulation 
transformer.  The binding posts are 
connected to the biasing batteries for 
modulator and speech amplifier tube 
grids. 
Referring to the back view of the 

set, the inductance is plainly seen at 
the top. The large coil is on a tube 
5Y2 inches in diameter. It is threaded 
five turns to the inch and 40 turns of 
No. 8 hard drawn bare copper wire 

05/7#0,for 

and also the amplifier tube. The socket 
assembly is also homemade and has 
places for four power tubes on a single 
bakelite base, with inter-grid chokes 
and protective gaps built in.  Details 
as to the rest of the apparatus can be 
obtained from the diagram. 
When first placed in operation, trou-

ble was experienced with flickering of 
the filament voltage due to the voltage 
drop on the power line when the gen-
erators took power. Unfortunately the 
power line was not of sufficient ca-
pacity for the work and thus caused 
the flicker. That made the note very 
bad, giving it a squealing effect. The 
hook-up shows how this trouble was 

102(ffQP-71,-reres #4-

Mode/a/or 

Key  See: 

eansfarneer,U    
/Woman/ _A010.0 

Circuit d:agram of the C. W. trartimitur at SZA 

Q 3;57,7 5Cho,o,oe;   

are wound on the tube.  For connec-
tions, lengths of the same wire Ya  inch 
long are soldered to every other turn. 
Two such rows of contacts are sol-
dered on, one for the antenna connec-
tion and one for the plate. connection. 
Plugs are made out of brass rod, bored 
to fit the short lengths of wire contacts 
and handles of bakelite or hard rubber 
fitted so that the adjustments can be 
made while power is on. The grid coil 
is on a four-inch tube and has fifty 
turns of No. 14 S.C.C. copper wire 
tapped every ten turns and the taps 
brought to a switch fitted to the end 
of the tube. The switch shaft is made 
very long so as to project from the 
side cf the set, thus allowing the same 
handle to adjust the coupling and also 
the inductance of the grid coil, making 
it unnecessary to reach inside the set 
to adjust the grid coil inductance. The 
grid coil slides on two (brass rods at-
tached to the big coil.  The rheostat 
under the inductance is in the primary 
of the filament transformer. The fila-
ment transformer, which is under the 
rheostat, is homemade, with sufficient 
capacity to light four 5o-watt tubes 

25 ale> 

volts and 400 milliamperes. Allownig 
too milliamperes per tube, it is seen 
that the power unit is just large 
enough to feed four 5o-watt tubes for 
C. W. 
Although using only two 5o-watt 

tubes to date, the results have been 
remarkable, both with speech and C.W. 
The speech amplifier, however, has 
just recently been installed and the 
results reported on the voice opera-
tions were made during a few short 
periods of operation. On March 2, 3, 
4, 5 and 8th, the following stations 
were worked by voice only and no 
trouble experienced, the stations re-

TOO/zees 4ofee conve row 

eelee--'0000 
F /MOD 04ms  0  O A 

6V 
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cured. A relay-was connected in the 
negative lead of the 1,000-volt D.C. 
line and arranged so that every time 
the relay closes, a small resistance in 
the primary of the filament transform-
er is cut out, thus allowing the fila-
ment voltage to rise every time the key 
is closed and juice flows from the 
high voltage generator.  By making 
the resistance variable, any drop can 
be taken care of in that manner, a 
heavy drop requiring a greater resist-
ance, of course, than a slight drop. By 
proper adjustment, however, an abso-
lutely steady filament voltage can be 
obtained. 
Another arrangement used, which is 

unique, but very satisfactory, is the 
method of connecting the chopper. It 
is placed in the ground lead and a 
small inductance shunted around the 
chopper. The chopper then alters the 
wave by a few meters so many times 
per revolution and any note can be -h-
tained. This method of chopper modu-
lation has proven quite effective and 
has good carrying qualities. 
The power for the set is furnished 

by two generator sets, each giving 500- munication has been carried on We 
Ut.11.  I t',II-

Aferophoee 

+  Ilennws 
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Henries 

porting signals as of good audibility 
and modulation O. K. 
March 2nd -

69  A11W11EP——OSlaennt aE lAlynna,,  CIlal l  if    1,070040  
9 AI0 -81nox Falls, S. 1.)   511 
9 TT —Milbank, 8. I/   900 
5 En —State College, Texas  1S1  

see 6 MT —Laredo, Texas 
9 PI —Eurcka, 8. B.   10 
O AVZ —Clerre 8. D.   

:s4 5 ED —Stale College, N. M.   
March 3rd -
6 XD -8tate College, Texas   451 
9 AEQ —Shenandoah, Iowa    101 
O AAS —Owenshoro, Ky,   
9 ST. —Milton, Iowa  111 
9 D M —Great Bend. Kano   
9 ZAF —Denver, Colo.    fig 
5 ZE--Bonston. Texan   111 
6 ND —State College, N. M   Sig 
March 4th -
9 SL —MIlton. Iowa   TM 
9 AAY--Chleago, III.  1.001 
9 AKR —Lanark, 111.    1441 
6 EZ —Dotigla a Arta.   leg  
6 7M--Los Angeles, Cal   751 
9 ZJ —Indlanapolls. Ind.   1.18  
March 5th -
9 WU —Ellendale. N. D.   
9 AA 8—Owensboro. Ky.     en 
OZZ —flouglaa, Ariz.    344 
March 8th -
5 Zit F.— Waco. Texas   . 454 
5 14K —Oklahoma City    

In the case of the above stations 
two-way communication was carried 
on and in most cases 5ZA was the 
station called. 
Using straight C. W. two-way conk 
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the following stations: 2ZL, XF1, 
NMW, 8VY, 7XF, 4FT, 8ZG, 8ZZ, 
8XV, 8XH, and others closer.  The 
foregoing are all over Loa) miles dis-
tant from 5ZA. The voice has been 
reported as follows—a few maximum 
distances only being given: 
Stea m Saskatchewan, Canada   1,400 
8 Yit —Mistol Univ.. Oxford, Ohio   1,150 
8111'N —Iletrolt, Mich.    1,276 

The voice of 5ZA has been heard in 

25 States, Canada and Mexico.  The 
C.W. has been heard in all States, 
Canada, Mexico, Hawaii and on both 
oceans. 
On April 22, at 12.30 A. M., Moun-

tain time, Station 5ZA and the experi-
mental station of the Navy Depart-
ment, at Washington, D. C., NOF, 
carried on two-way communication by 
voice. The reception at 5ZA was per-

The Post Office 

AIMING to popularize and ex-
pand the service of the United 
States Post Office Department 

in distributing market and weather in-
formation by wireless transmission to 
the agricultural interests, which depar-
ture was -introduced April 15, 1921, 
radio-telephony is to displace radio-
telegraphy as the broadcasting vehicle. 
Congress is being urged to establish 

a "Bureau of Communication" in the 
United States Post Office Department, 
appropriating $500,000 for its estab-
lishment and maintenance, in which 
event radio-telephony will be the ve-
hicle for spreading Government in-
formation of a varying assortment. 
The Post Office Department will draw 
upon the different Government bureaus 
for information that will not only 
serve the interests of the farmer, but 
this Federal agency will lend itself to 
the dissemination of facts of benefit to 

f ect and the same seemed to be the 
case at NOF, as no difficulty was 
experienced  in  understanding  the 
speech from 5ZA.  The distance be-
tween the two points is approximately 
1,600 miles and the two-way voice com-
munication on the 22nd undoubtedly 
establishes a record for amateur power 
and wavelengths such as were used by 
both stations. 

Radiophone System 
the miner, rancher, fruit-grower, for-
ester, and lumberman.  The general 
public also will find much of this in-
formation valuable and of an enter-
taining nature. 
The medium of scattering market, 

weather, and other Government news 
is to be enlarged so that the isolated as 
well as the frequented points of the 
United States may be reached. There 
are at present eight radio stations, orig-
inally established in conjunction with 
the transportation of mail by airplane, 
employed as distributing agencies of 
market and weather reports. They are 
located at Washington, District of Co-
lumbia; Cincinnati, Ohio; Omaha and 
North Platte, Nebraska; Rock Springs, 
Wyoming; Elko and Reno, Nevada. 
Stations will also be located in Georgia, 
Texas, California, Montana, Illinois, 
and one point in the New England. 
States. 

The Vocarola for Radiophone Reception 

ANOTHER step in the advance-
ment in radio reception has 
been made with the advent of 

the Vocarola, which has been brought 
out by the Westinghouse Electric 8: 
Manufacturing Company, East Pitts-
burgh, Pa. 
The Vocarola is a reproducing ap-

paratus which serves the purpose of a 
sound chamber. Through the use of 
the new apparatus, receptions of pro-
grams broadcasted by radio telephone 
will be made comparatively easy and 
is especially serviceable where several 
persons are listening at one time. 
The Vocarola consists of a specially 

designed meal horn. attached to the 
mechanism of a single Baldwin tele-
phone receiver.  The standard Bald-
win mica diaphragm has been replaced 
by a special metal diaphragm which 
rill stand practically any amount of 
abuse without damage. A large amount 
of experimental work was carried on 
by Westinghouse radio engineers be-

Digitized by Google 

fore final decision was made on the 
horn and it is believed that the design 
furnishes as fine a quality of reproduc-
tion as can be dblained except through 
the use of a very elaborate sound 
chamber such as is found in high-
priced talking machines. 
The Vocarola will work satisfac-

torily from a two-stage audio-fre-
quency amplifier and, using good am-
plifying tubes, 850 to 200 volts may 
be used without danger of damaging 
the instrument. 

View of the Vocarola which 
gives excellent results operat-
ing on two steps of audio 
frequency amplification 

JHginaI from 
UNIVERSITY OF MICHIGAN 



A Selective Receiving Antenna 

HAROLD H. BEVERAGE has 
recently described a receiving 
antenna which is very efficient 

in its operation and is also highly se-
lective. 
A horizonal, pr44erably a periodic, 

antenna is used extending in a direc-
tion parallel to the direction of trans-
mission of the signals which are to be 
received. This antenna is constructed 
with distributed capacity, inductance 
and resistance of such values that the 
currents produced therein by the de-

M O M 
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Fig 1 

Fi n 

Fig 3 

traveling along in phase with each 
other.  From this analysis it appears 
that, if the constants of the antenna 
are suth that the current wave travels 
at the same velocity as the ether wave, 
the longer the antenna the greater the 
current which will be received. There 
will, of course, be a maximum length 
beyond which nothing will be gained 
because of the losses in the antenna. 
The lower these losses the greater the 
length of antenna which can be used 
to advantage. If, however, the veloc-

be used to advantage, but if the ve-
locities are considerably different there 
may be no advantage in using a greater 
length of antenna than that which will 
give the first maximum for the desired 
signal frequency. This length should 
preferably be at least as great as a 
half wave length of the signal waves 
which are to be received. 
Figure 2 illustrates the variation 

in current strength in the antenna un-
der the two different conditions of op-
eration which have been described. In 

Fig 2 

Fig 4 

Diagrammatic circuit of the selective receiving antenna and graphic curve showing 
characteristics 

sired signals increase progressively 
from the end of the antenna nearest 
the transmitting station and acquiring 
maximum strength at the end farthest 
f vom the transmitting station. 
•Consider first a simple horizontal re-
ceiving antenna as indicated in figure 
1, which extends from the receiving 
station toward the transmitting station 
A from which the desired signals are 
coming and which is grounded at both 
ends.  The operation of such an an-
tenna in receiving signals may be ex-
plained as follows: 
Assume that the signal waves in 

space are traveling from station A in 
the direction of the antenna; then at 
the end 2 of the antenna a small cur-
rent will be induced which will be 
propagated as a wave along the an-
tenna toward the end 3. If the veloc-
ity of this small current wave in the 
antenna is equal to the velocity of the 
signal wave in space, this current wave 
will grow as it approaches the end 3 
by continuously absorbing small addi-
tjonal amounts of energy from the 
ether waves since the two waves are 

ity of the current wave in the antenna 
is not quite the same as that of the 
ether wave, then for a certain distance 
the two waves will add, but a point 
will finally be reached Where one wave 
will be so far in advance of the other 
that the two will be in phase opposition 
Interference will then occur and the 
current wave will decrease to zero and 
a new wave will start and build up. 
Under these conditions the strength 
of the signal which will be received 
at the end 2 of the antenna will be 
weak, and as the receiving apparatus 
is moved along the antenna in the di-
rection in which the waves are mov-
ing, the signal strength will gradually 
increase to a maximum, then decrease 
to a minimum, and increase again to a 
second maximum having the same 
strength as the first maximum.  The 
distance along the antenna between 
maximum and minimum will depend 
upon the relative difference in the ve-
locity of the electric wave on the an-
tenna and the ether wave surrounding 
it in space.  If the velocities differ 
very little a long receiving antenna can 

this figure the ordinates represent sig-
nal strength and the abscissae repre-
sent distance along the antenna. Curve 
B shows the increase in current 
strength along the length of the an-
tenna when the current wave and the 
ether wave travel at the same velocity. 
This shows that the current along the 
length of the antenna increases quite 
rapidly at first, then more slowly and 
finally the current curve flattens out 
when the end of the antenna farthest 
from  the  transmitting  station  is 
reached.  It is assumed that the dis-
tance represented 'by this curve is the 
maximum length of the antenna which 
can be used to advantage, and this 
maximum length may be equal to sev-
eral wavelengths. Curve C shows the 
variation in current strength along the 
length of the antenna for one case 
when the current wave and the ether 
wave travel at different velocities. 
Here the current increases until a 
maximum is reached at the point D. 
and then decreases to a minimum at 
point E. It increases to a second maxi-
mum at point F and decreases again to 
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a minimum at point G.  It increases 
again to a third maximum at point H. 
Since these maximum points are all 
of the same value it is apparent that 
nothing will be gained in signal 
strength by using a greater length of 
antenna than that represented by dis-
tance O—D. In either case, however, 
the receiving apparatus may be lo-
cated at the end 3 of the antenna far-
thest, from the transmitting stations 
and the best results possible with that 
particiilar. length .6f antenna will be 
obtained. 
For signaling waves traveling in the 

opposite direction, the currents will 
build up in the same manner.  If 
there is no: reflection from the ends 
the same antenna may be employed 
for receiving signals from opposite di-
rections by installing receiving appa-
ratus at both ends. Reflection may be 
avoided by grounding the ends through 
the non-inductive resistance (5) of a 
value equal to•the•surge impedance of 

the antenna, represented by  —; 
•,  C 

s.where L and C are thei.lnductance and 
capacity of the• antenn. a per unit 
length.  In case the antenna 'has fair-
ly high attenuation the 'losses therein 
may be so great that the use of means 
• for preventing reflection may be un-
'necessary; in 'other'•Wiords; the losses 
• in the antenna may 'be so 'high that 
any wave which might :be reflected will 
•,1k 13•rakitically .danieetl.' out before it 
"reaches' -the *rec. eiviiik 'apparatus:' In 

•„. 
Compensation • 
H J.. ROUND of London, de-scribes à method whereby the 
• • • wavelength ofran aerial may 

be kept coristartrautoinatically.• • He 
• coMbines ari aerial or a eircuitlwhose 
,-periDd varies with that of the aerial and 
• a closed ore¡Itatory circuit ;which has a 
period dependent on that' of the prim-
ary Circuit- with a sinall:.rotating field 
motor comprising • two •windings: and 
connects one windi ng '.in the closed cir-
• cuit and -theether winding. in, the aerial 
• circuit or circuit whose' period varies 
with that of the.iterial.,.  • 

If the aerial is exactly «iri'ffine with 
the closed.' ctiiiit; then theVe will be 
no Écitating•field roduced hyi thè two 
windings: at' 'rig,  arigles,•'Initi•lif the 
• aerial increases' 'its wavelength, ' the 
Phase of the aerial etirrent will tend 
to produCe• a 'reefing field in orie 'di-
rection, whereas if the aerial decreases 
its wavelength,' the rétating field will 
be in the other direction.  • 
The rotation of the shaft of the 

armature of the rótating field motor 
can be utilized to control a variom-
eter. a variable condenser, or other 
means for varying the period of the 

certain cases where a line of low impe-
dance is used the natural resistance at 
the grounding point may be sufficient 
to practically eliminate reflection.  In 
some cases also, the ground resistance 
may be sufficient to largely reduce re-
flection and the losses may then be suf-
ficient to damp out the small ampli-
tude waves which are reflected. 
In accordance with theoretical con-

siderations, if an antenna, were to be 
freely suspended and if the surface of 
the earth constituted a perfectly con-
ducting parallel plane, current waves 
would travel through the antenna on-
ductor at a velocity equal, to th& ve-
locity of light.  In practice this theo-
retical condition may be difficult to ob-
tain because of ,ground resistance and 
because of the necessity of providing 
supports for the antenna. The effect 
of these supports may be to add shunt 
capacity to the antenna without caus-
ing any compensating change in the 
other line constants. • The,effect of the 
excess shunt capacity may be neutral-
ized for continuous waves of a particu-
lar frequency by inserting condensers 
in series with the antenna, which neu-
.1ralize part of the series „inductance 
and increase the wave velocity. Such 
series condensers should be inserted in 
the antenna at suitable intervals (in 

1 
no case more than—wavelength apart) 

to give. substantially the effect of dis-
. tributed 'series' capacity for the fre-
quency.'Whith'i's 'to' be 'received. • By 

choosing proper values for the con-
densers the wave velocity, on the line 
for continuous waves of any specified 
frequency, may be made equal to or 
greater than the velocity of light. Fig-
ure 3 illustrates an antenna, which is 
provided with series condensers for 
this purpose. 
In some cases it may not be conve-

nient to locate a receiving station at a 
point along the length of the antenna. 
In such a case I have found that a 
transmission line running in a different 
direction from the main antenna may 
' be employed between the antenna and 
receiving station. Figure 4 shows such 
an arrangement.  The transmission 
line 7 in this case is transposed at 
suitable intervals in order to neutral-
ize • the effect of currents received 
thereon.  The directivity of the re-
ceiving system will be unchanged by 
the use of this transmission line irre-
spective of its' direction. 
It will be recalled that the antenna 

• Used by P. F. Godley at Ardrossan, 
Scotland, last December, in the recep-
tion of trans-Atlantic amateur signals. 
was one designed by Mr. Beverage. 
It was'1,300 feet long (two 200 meter 
wave lengths), and was grounded at 
the southwestern end, nearest the 
ocean, through a non-inductive resist-
ance of 200 -to 400 ohms and at the 
other end,. where the receiving set was 
located, it was. grounded through a 
coil)having an inductance of 0.1 milli-
henry,. •.•• . 

for Aerial Wávelength Changes 
aerial- and is connected • with 'the. rotor 
: so that..when‘ thé .aerial -increases its 
• wavelength, 'the variometer..decreases 

Pig e. .1—Fundamental circuit for compensation of wavelength changes 

it until there is no longeriny rotating 
field and vice versa, so' that thé wave-
length of the aerial is kept practically 
constant.  • 
Referring to the diagrams A is an 

aerial circuit which may get its nat-
ural  period  chaneed  by  external 
causes, B is an Oscillatory circuit em-

Digitized cy 

ployingitubes.  C is an oscillatory 
circuiticoupled to B aud.tuned to the 
same .frequency.  D is the stator of 

an asynchronous- motor of which E 
is the rotor, D comprising two wind-
ings at right angles, one in the aerial 
circuit and the other in the circuit C. 
No rotating field is produced in F. 

if both A and C are in tune with B, 
but if A varies either to a shorter or 
longer wavelength, a rotating field is 
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set up in one direction or ano.her and 
E moves accordingly.  On the shaft 
of E is a varionieter I; in series with 
the aerial.  This variometer is con-
nected so as to increase or decrease 
the impedance with the rotation of H 
so as to counterbalance and annul the 
rotating field by bringing A and B to 
the same period, the system then com-
ing to rest. 
This arrangement will use up a 

large amount of high frequency pow-
er and it is of advantage to interpose 
between E and F some form of re-
lay which can be operated with small 
amounts of energy. Such an arrange-
ment is illustrated in figure 2. 
It is also of advantage, when using 

this arrangement, to employ an inde-
pendent drive, as illustrated in figure 
2 ; that is, to supply the grid control 
of the power valves L from a sepa-
rate or master oscillator M, as with 
a coupled circuit some slight changes 
of wavelength and phase are always 
caused when the aerial circuit has its 
tune changed and this cannot occur 
with the independent drive. 
When  using  the  "independent 

drive," arrangements have to be made 

by trial to set the phases right so that 
no rotating field is produced when the 
aerial setting is correct. This can be 
done on the tuning condenser of cir-

Figure 2—Connections showing relay interposed between motor and variometer 

cuit C, which will be then coupled to 
the independent drive instead of to 
the circuit B. 

Figure 2 also shows an arrangement 
In which a relay is interposed between 

A High Amplification Circuit 

the motor and the variometer. The 
latter is actuated by solenoids G, G, 
controlled by a relay I-I actuated by 
a contact arm I which is mounted on 

CIRCUIT  developed  • by.,, pulses in one direction cannot ex-
Chester W. Rice to produce 
a high degree of amplifica-

tion and at the same time help elim-
inate static has recently been de-
scribed. 
He employs a plurality of vacuum 

tube amplifiers, preferably of the 
high vacuum or pliotron type con-
nected in cascade.  The plate cir-
cuits of all of these amplifiers are 
supplied with current from a com-
mon source and a high resistance 
is inserted in each plate circuit. The 
signal which is to be amplified is ap-
plied to the grid circuit of the first 
amplifier of the series and current 
in the plate circuit of that ampli-
fier is varied.  As a result there is 
a variation in the potential differ-
ence between the cathode and anode 
of the amplifier and this variable 
potential is applied to the grid cir-
cuit of the second amplifier.  The 
variable potential between cathode 
and anode of the second amplifier 
is in turn  applied  to the  grid 
circuit of the third amplifier and so 
on throughout the series. The plate 
circuit of the last amplifier includes 
a telephone receiver for detecting 
the received signals. 
In order to overcome the effect of 

strays upon the receiving apparatus, 
the operating characteristic of one 
of the amplifiers of the series is ad-
justed in such a way that the am-
plified current produced by stray im-

ceed that produced by the signaling 
impulses.  Adjustment is also made 
on the next amplifier of the series 
in such a way that the amplified cur-
rent produced by stray impulses in 
the opposite direction cannot exceed 
that produced by the signaling im-
pulses.  As a result stray impulses 
have no greater effect upon the re-
ceiving apparatus than the signaling 
impulses and hence do not prevent 
the continuous reception of signals. 
As indicated in figure 1, the an-

tenna is connected by means of in-
ductive coupling to the grid circuit 
of the amplifier A.  The plate cir-
cuit of this amplifier as well as the 
plate circuits of amplifiers B, C and 
D is supplied with current from the 
"B" battery.  By means of a tap 
from this battery the filamentary 
cathodes of the amplifiers are sup-
plied with heating current at the 
proper voltage, variable resistances 
in series with the different cathodes 
allowing for the adjustment of the 
temperature of each cathode inde-
pendently of the others.  In the 
plate circuits of amplifiers A, B, C 
and D, a high resistance is insert-
ed.  When current is received in 
the antenna the potential of the grid 
of amplifier A is varied and the cur-
rent through the amplifier varies ac-
cordingly.  As a result, the poten-
tial of the anode of the amplifier 
varies with respect to the cathode 
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the shaft of the rotor E and controlled 
by springs J, J. 
The relay H instead of working a 

variometer may be caused to add or 
subtract small inductances until the 
relay contacts fall back. 

and this variable potential is applied 
to the grid of amplifier B by means 
of the condenser 1. The resulting 
variable potential of the anode of 
amplifier B is applied to the grid of 
amplifier C by means of condenser 
2 and the variable potential of the 
anode of amplifier 5 is applied to 
the grid of amplifier C by means of 
the condenser B. While four ampli-
fiers are shown thus connected in 
series, as many amplifiers as desired 
or as may be necessary to secure 
the desired degree of amplification 
may be thus connected. In the pres-
ent case the variable potential of 
the anode of amplifier D is applied 
by means of the condenser 4 to the 
telephone receiver. In case the sig-
nals to be received are transmitted 
by means of continuous waves, 
local oscillations for receiving by 
the heterodyne method may be pro-
duced by the vacuum tube genera-
tor E connected as shown so as to 
impress local oscillations upon the 
circuit which includes the telephone. 
In order that the grids of the 

amplifiers may normally be main-
tained at the same potential as the 
cathodes, high resistance connec-
tions may be employed between the 
cathodes and grids.  If by reason 
of the operating characteristic of 
the particular amplifiers employed, 
it is desired to maintain their grids 
normally at different potentials from 
that of the cathodes, batteries of the 
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desired strength and polarity may 
be inserted in these connections be-
tween grid and cathode. 
When the current received by the 

antenna makes the grid of ampli-
fier A more positive the current 
through the amplifier will increase 
and the anode of the amplifier will 
become less positive.  As a result 
there will be a decrease in the cur-
rent through amplifier B and the 
anode of this amplifier will become 
more positive.  This will produce 
an increase in the current through 
amplifier C and make its anode less 
positive, thereby causing a decrease 
in the current through amplifier D. 
Thus a positive impulse applied to 
the grid of amplifier A produces a 
greatly amplified negative impulse 
of the same shape across amplifier 
A which is transmitted to the grid 
of amplifier B where it produces an 
amplified positive impulse of the same 
shape across amplifier B. This posi-
tive impulse applied to the grid of 
amplifier C produces an amplified 
negative impulse of the same shape 
across amplifier C and this negative 
impulse applied to the grid of ampli-
fier D produces an amplified positive 
impulse across amplifier D and at 
the terminals of the receiver. 
It has been found that a one hun-

dred  fold  amplification  in each 
amplifier may readily be obtained 
with the system which has been 

and a fine grid is placed close to the 
filament. With such tubes the plate 
resistances may be of the order of 
one million ohms as the currents re-
quired for operation are very small. 
The last amplifier D should prefer-
ably be a low resistance low ampli-
fication or high current tube as con-
siderable current is required for the 
operation of the receiving apparatus. 
In other words this amplifier should 
have its cathode and anode close to-
gether with a relatively coarse grid 
between them.  The resistance in 
this plate circuit may be of a few 
thousand ohms. 
It will be found desirable to make 

the condensers connecting the first 
amplifiers of the series of small ca-
pacity so that they will permit the 
passage of the high frequency com-
ponents of the current, but will of-
fer a high impedance to the audio 
frequency components. The last con-
densers of the series should have 
a higher capacity so that they will 
allow the audio frequency compo-
nents of the current produced to 
pass through without offering a 
high impedance to their flow. Un-
der these conditions this system has 
the important property of acting as 
detector and amplifier simultaneous-
ly: that is, there will be a gradual 
transition from pure radio to prac-
tically purè- audio between the first 
and last amplifiers. 

Fig 4 

Circuit diagrams and graphs of a system used to secure high amplification 

described, that is, from the first 
three amplifiers connected in series a 
million fold amplification may be secur-
ed. The amplifiers should preferably be 
high resistance tubes, that is tubes 
in which the anode and cathode are 
at some distance from each other 

practically zero, that is any further 
change in the grid potential in the 
negative  direction  produces  no 
change in the current in the plate 
circuit.  On the other hand, when 
the grid potential reaches a certain 
positive value any further change 
in that direction produces no change 
in the current.  These critical grid 
potentials, beyond which no change 
in plate current occurs, depend up-
on the structure of the tube and up-
on  the  heating current  in the 
cathode.  By taking advantage of 
this feature in the operation of the 
amplifier it is possible to overcome 
the overpowering effect upon the 
signals of static or "strays" in the 
following manner.  Assume that 
figure 2 represents the characteris-
tic of amplifier C and that the re-
ceived signals have been amplified 
to such an extent that they cause 
the grid potential to vary between 
the values represented by the lines 
A and B. The entire range of change 
in grid potential produced by sig-
naling impulses will then be effec-
tive in varying the plate current. If 
now a "stray" is received upon the 
antenna  of greater intensity than 
the signal a negative grid potential 
produced thereby of greater value 
than that of the signal will have no 
effect upon the plate current of am-
plifier C although a greater posi-
tive impulse will increase the cur-

ot000 J 
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and reduction of static interference 

Figures 2 and 3 show two typical 
operating characteristics of ampli-
fiers of the type described.  From 
these characteristics it will be seen 
that when the grid potential be-
comes sufficiently negative the cur-
rent in the plate circuit becomes 

rent beyond the value which corre-
sponds to potential B.  A greater 
current through amplifier C, how-
ever, means a more negative poten-
tial upon the grid of amplifier D. 
Assume now that figure 3 repre-
sents the operating characteristic of 
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amplifier D and that the signals 
which are received and amplified by 
amplifier C cause the grid potential 
to vary between the values repre-
sented by the lines C and B. The 
stray impulse which was amplified 
by amplifier C is now in the negative 
direction and hence has no more ef-
fect upon the current in amplifier 
D  than  the  signals.  Thus  it 
will be apparent that by operating 
the amplifiers in this way current 
produced by stray impulses will be 
limited so that it will be of no great-
er value than the current produced 
by the signals and hence these stray 
impulses will not interfere with the 
reception of the desired signals. 
The amplifiers are shown as work-
ing on the lower part of their cur-
rent curves and with grid potential 
normally zero with respect to the 
cathode but they may be adjusted to 
work upon the upper part of their cur-
rent curves by proper adjustment of 
the relation between the grid potential-
plate current characteristic and the 
normal grid potential.  Irrespective 
of the position of the current curve 
with respect to the vertical line repre-
senting zero grid potential ,the ampli-
fier may be adjusted by varying the 
normal grid potential so that a change 

C. CLINKER of Rugby, Eng-
land, has developed a novel 

II ' receiver which: is completely 
enclosed in. a small 'case. .The an-
tenna is aleo contained in the carry-
ing case. 

cl  

of the signaling current in one direc-
tion will reduce the plate current to its 
minimum possible value or increase it 
to its maximum value. The position 
of the current curves with respect to 
the line representing normal grid po-
tential may also be varied by varying 
the current trough the cathode, the 
latter being the most convenient meth-
od. In practice it is found convenient 
to adjust the system at first so that 
the amplifiers will operate at a region 
near the central point of the ascend-
ing portion of the current curve, and 
then pick up the station from which 
messages are to be received.  Under 
these conditions the stray and other 
extraneous noises may be so loud as to 
make the reception of the signals diffi-
cult or even impossible. The position 
of the current curves may then be shift-
ed either by variation of the normal 
grid potential or of the filament cur-
rent.  The magnitude of the foreign 
sounds will then be observed to de-
crease whereas the signal may not be 
appreciably affected.  A point may 
finally be reached where all foreign 
noises are reduced* 'in amplitude to •a 
value corresponding to that pf the sig-
nals and the signals will then be easily 
readable. The system illustrated in fig-
ure 4 indicates a connection which will 

be found especially suitable for the 
elimination of strays. In this case the 
antenna is rendered aperiodic by in-
serting therein a resistance having a 

value equal to the square root of — 
C 

where L and C represent the induct-
ance and capacity, respectively, of the 
antenna. In this way a reflection of any 
impulses received on the antenna is 
prevented and all impulses received 
thereby are amplified. In order to se-
lect from the amplified impulses those 
corresponding to the signals which it 
is desired to receive the connectionbe-
tween amplifier C and amplifier D is 
tuned by means of the inductance 
and condenser 3 to the frequency of 
the signals to be received.  The grid 
circuit of amplifier D is tuned in a 
similar manner by means of inductance 
2 and condenser 4 and the connection 
between the amplifiers is completed by 
coupling inductances a and 2. The 
receivers in this case are shown as in-
serted directly in the plate circuit of 
amplifier D although it will be under-
stood, of course, that this plate circuit 
may also be tuned if desired and the 
receiver may be connected thereto as 
indicated in figure 1. 

Compact Receiver 
of a detecting vacuum tube. Under-
neath the detecting tube is mounted an 
amplifying tube 8 which is arranged 
,with its axis at right angles to the 
'detecting tube and which préjébts out-
wardly in such a manner thai the coy r-
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filament will not be left connectéd'io 
the storage battery when the apparatus 
is not, in use. Another battery 26 sup-
• plies current for the plate circuits of 
. the tubes 7 and 8. Transformers 30 
and it are used as indicators the for-

Figure I—The arrangement of the let in the  .1 ...• . Figure 2—The compass card or s ale fixed to the 
containing cue.  T1  inner side of the door 

As indicated in the drawing, the 
containing casing is provided with a 
carrying handle. Mounted within the 
casing is a frame 3 about which the 
receiving coil 4 is wound, in one layer. 
The coil is supported on corner pieces 
5 so that an air space is left between 
the frame and the coil.  Mounted 
within the coil is a variable condenser 
connected in parallel to the coil.  A 
condenser 6 is connected to the grid 

of the casing will not close as long ras 
the amplifier is in position. -Storage 
battery 9 supplies current for the heat-
ing of the filaments of the vacuum' 
tubes 7 and 8, the connections being 
made through the socket to, the plug 
of which is provided with a handle of 
such length that if it is left in the 
circuit the door or lid of the case can-
not be closed. This provides a con-
venient method of insuring that the 
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mer for connecting the detector to the 
amplifier and the latter for connect-
ing the plate circuit of the ani-
.plifier to the telephone.  The 
frame 13 hinged to the frame 3 car-
ries a coil 14 which is connected ih 
series with the plate circuit of the de-
tector.  By adjusting the position e 
the coil 14 relatively to the coil 3 a 
variable coupling between the coils 
may be obtained.  The casing may 
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be rotatably mounted upon a pin 15 
which can conveniently be secured to 
the door and enters a socket 16 se-
cured to the casing directly under its 
center of grvity.  When it is desired 
to operate the apparatus the door 
may be removed from its hinges and 
the casing mounted on the door in the 
manner indicated so that the receiv-
ing coil may be conviently rotated to 
any desired direction.  A compass 
card or scale 17 may be fuced to the 
inner side of the door and the co-
operating pointer 18 secured to the 
casing.  For convenience the pointer 
may be detachable or hinged to the 
casing.  A magnetic needle 19 may 
also be mounted on the cover, so as to 
enable the latter to be adjusted until 
the north of the scale 17 is pointed to 
the north. The telephones 23 may be 
carried inside the casing and connected 
in circuit by means of the jacks. 
The receiving coil 4 is tuned to the 

frequency of the incoming waves by a 
condenser 20 and is connected through 
condenser 6 provided with a resistance 

leak 21 to the grid of the detector 7 
whose plate 22 is fed from the battery 
16 through the transformer 30 and 
the coil 14. The filaments of tubes 7 
and 8 are heated by current from the 
battery 9.  The secondary of trans-

15 

7 

around the primary of transformer 30 
when the tube 7 produces oscillations. 
To receive signals condenser 20 is 

adjusted until the natural frequency of 
coil 4 and condenser 2o corresponds to 
that of the received waves. The cou-

Figure 3—Hook-up of the 

former 30 is connected to the grid of 
tube 8, in the plate circuit of which is 
the primary of the telephone trans-
former 31. A cell of battery 24 may 
be inserted in the grid circuit of the 
valve 8 to maintain the grid negative 
with respect to the filament.  A con-
denser 25 may be provided to allow 
high frequency current to be shunted 

compact portable receiver 

pling 'between the coils 4 and 14 is 
then adjusted by the turning of the 
latter upon its hinges.  The line of 
direction along which the signals trav-
el is found by turning the casing on 
its pivot 15 until the signals have no 
effect upon the instrument, in which 
position the pointer 18 would indicate 
the direction desired. 

Improved Loop Aerial System 

ARECEIVING tube, when direct-
ly connected across the tuning 
condenser of a coil or loop 

aerial has a voltage impressed on the 
grid in two ways: (1) The coil circuit, 
with tuning condenser, is in tune with 
the incoming wave, and (2) the coil 
acting as a capacity area, one end be-
ing at or nearer ground potential than 

Figure 

eut at the position of zero induced 
voltage in case 1, which distorts and 
obscures the working point of zero in-
duced voltage of case 1. Induced volt-
ages from motors, ignition systems, 
etc., come under case 2. Mr. F. W. 
Dunmore describes a method for great-
ly reducing the effects of this electrical 
dissymmetry or antenna or capacity 

city to earth is not taken care of by 
the coupling coil.  (B) is a suitable 
primary coil wound in one or more sec-
tions as shown and connected across 
the coil and tuning condenser.  This 
coil and shunt condenser is resonant 
well away from the working wave 
lengths. The coil (B) is wound on an 
iron core consisting of iron laminations 

Figure 2 
Circuit showing the iron core coupling and two methods of winding the same 

the other, as the filament battery is 
connected to one end of the coil and 
the small grid to the other, thus giving 
through the battery a relatively large 
capacity to earth as compared to the 
very slight capacity to earth through 
the small grid. As the coil is rotated, 
the impressed voltage in case 1 varies 
in amplitude from zero to maximum, 
according to the sine law, and is the 
useful voltage for receiving, or direc-
tion finding work.  The induced volt-
age in case 2 is detrimental, as its am-
plitude is constant regardless of the 
position of the coil with respect to the 
approaching wave, and thus it is pres-

effect to ground as mentioned in case 
2 above, the object being to give a 
quieter, sharper, and less distorted 
minimum, thereby improving the op-
eration of the coil as an interference 
preventer and its accuracy as a direc-
tion finder. 
Figure 1 represents the receiving 

circuit showing the iron core coupling 
coil and method of winding same. 
Figure 2 shows a modification in the 
method of winding this .coil.  (A) is 
a balancing condenser or mesny com-
pensator which may be used for bal-
ancing what little dissymmetry in capa-

about .001 inch thick. A suitable sec-
ondary coil (C) is wound in one or 
more sections on the core between the 
primary sections as shown.  In figure 
2 (X) is a modified method of wind-
ing this coil.  The iron core may be 
grounded by switch (D).  (E) is an 
amplifier and accompanying apparatus. 
The core serves a two-fold purpose; 
first, to couple the coil aerial to the 
detector and distribute the capacity ef-
fect more evenly to earth; and second, 
to partially by-pass to earth through 
the core disturbing influences such as 
motor and ignition noises. 
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A Duplex Radio System 

DR. A. N. GOLDSMITH and 
Julius Weinberger have devel-
oped a receiving system which 

can be used in close proximity to a 
transmitting station and which is capa-
ble of receiving signals from a distant 
station at the same time that signals 
are being sent from the transmitting 
station. 
In duplex radio telegraphy or tele-

phony, the object sought is the simul-
taneous reception and transmission of 
messages.  In most cases it has been 

coil. This point is connected to earth. 
The mode of operation of this sys-

tem may be explained as follows: The 
exposure of the two halves of the coil 
may be represented by the condenser 
A shown in dotted lines.  It will be 
apparent that, for currents flowing 
through these condensers and the two 
halves of the coil to ground, the mag-
netic fields of the two halves are in 
opposition and the two halves of coil 
act as inductances in parallel.  The 
inductance of the coil for such cur-

tenna we deal with a stationary elec-
tric field, inasmuch as radiation com-
mences only outside of the quarter 
wavelength zone; in the case of the 
distant antenna, a traveling electro-
magnetic wave cuts across the coil. 
The receiving circuit then has induced 
in it an electromotive force which is 
equal to the resultant of the electro-
motive forces induced in the various 
portions of the coil.  In each element 
of the coil there will be produced an 
electromotive force which varies in 

Figure 1—Transmitting antenna and the coil used for reception.  Figure 2—Pancake or spiral coils connected in series to obtain capacitive transposidon 
Figure 3—Receiving coil of two twisted wires to secure capacitive transposition 

customary to accomplish this by hav-
ing two separate stations; a transmit-
ting station and a receiving station 
separated by many miles and usually 
connected by wire lines. This proce-
dure has been necessary in order to 
prevent the transmitted signals from 
interfering with the reception of the 
desired signals. 
Figure i shows diagrammatically 

one way in which the duplex system is 
put into effect; figures 2 and 3 show 
different types of receiving coils which 
may be used; figure 4 shows diagram-
matically a circuit arrangement which 
may be employed in connecting the 
duplex system to a wire line, and fig-
ure 5 shows an arrangement which 
may be used for overcoming the ef-
fect of electromagnetic induction as 
well as electrostatic. 
Figure t shows the transmitting an-

tenna and the coil employed for re-
ception. This coil is connected to the 
fibment and grid of a vacuum tube. A 
tuning condenser may be used for 
tuning the receiving circuit to the fre-
onencv of the signals to he received. 
The plate circuit of the tube comprises 
the filament "B" battery, telephone 
receivers and the plate.  The grid is 
contr.rted to one end of the coil and 
the filament is connected to the 'unc-
tion point of the two halves of the 

L—M 
rents then is   where L is the 

2 

inductance of each half of the coil 
and M is the mutual inductance be-
tween the two halves. If M is made 
equal or very nearly equal to L then 
the coil becomes a non-inductive path 
to ground for capacitively induced 

amplitude and phase from that induced 
in every other element. Some of these 
electromotive forces will partially neu-
tralize each other, but the resultant 
electromo:ive force will cause a cur-
rent to flow in the receiving circuit. In 
practice it is found that the neutraliza-
tion will be minimized by making the 
coil of large dimensions in the direc-

1  

Fiy. 4  Fey. S 
Figure 4—Receiving and transmitting apparatus connected to wire line 

currents; consequently no potential 
difference can build up across its 
terminals and no interference will re-
sult in the receiving set from the local 
antenna. 
While the capacitive induction from 

the local antenna will be balanced in 
this manner, a totally different be-
havior occurs toward the signals to be 
received. In the case of the local an-

tion of the wave and that the larger 
the dimensions of the coil both in a 
horizontal and vertical direction the 
stronger the signals will be. 

It is apparent from the above ex-
planation that the induction from the 
local transmitting antenna, that is. in-
duction due to a stationary electric 
field, will be balanced out, but the 

al f Digitized Ely 1/4.3104, S111.0  68  LINIVERS. ITY OF MICHIGAN 



JUNE, 1922 PROGRESS IN  RADIO  SCIENCE 69 

induction from the distant antenna due 
to the traveling electromagnetic waves 
will not. 
In figure 2 is shown an efficient way. 

of oblaining a perfect equalization of 
the exposure of the two halves of the 
coil. In this case a plurality of unit coils 
B are employed,each of the type known 
as "pancakes" or "spirals."  These 
are nuilti-layer solenoids with one or 
only a few turns parallel to the axis of 
the solenoid. The coils are connected 
in series as shown, by which a thor-
ough capacitive transposition is ob-
tained. 
Another method is to make the re-

ceiving coil of a pair of wires twisted 
together as indicated in figure 3, and 
use only one of these wires for recep-
tion. It is apparent that the transposi-
tion of the two halves of the winding 
will be brought about in this way even 
more effectively than by the form 
shown in figure 2. 
Figure 4 indicates diagrammatical-

ly the manner in which the receiving 
and transmitting apparatus may be 
connected to a wire line to connect a 
subscriber's telephone, for example, to 
the duplex system. 
While the effect of electrostatic in-

duction will in most cases be much 
more troublesome than that due to the 
magnetic field from the feed wires of 
the antenna, if the latter is strong 
enough to cause trouble, the receiving 
coil may be placed in such a position 
relative to the feed wire that the mag-
netic induction due to the local antenna 
is a minimum while that due to the 
distant station is a maximum. 

This manner of locating the receiv-
ing coil is indicated in figure 5 in which 
F indicates the feed wire of the local 
antenna, H the receiving coil and G the 
distant transmitting antenna. 

An Interesting Heterodyne Receiver 
ALL connections which have pre-

viously been used for producing 
the heterodyne effect have em-

ployed the same fundamental principle 
that is, a portion of the amplified 
energy in the plate circuit of the tube 
has been fed back to the grid circuit 
by some form of coupling so as to 
make the system seIf-exciting. 
W. C. White employs a materially 

different principle. He claims that un-
der certain conditions with apparatus 
of this type the current in the grid cir-
cuit may have a dropping characteris-
tic, that is, as the voltage impressed 
upon the grid increases the current in 
the grid circuit will decrease. With 
the proper conditions for operation a 
circuit having current characteristic of 
the type *scribed may be so organized 
that oscillations will be produced there-
in, the essential condition for the pro-
duction of oscillations being that the 
circuit shall contain capacity and in-
ductance and that the resistance of the 

circuit shall be less than 2 — where  

L represents the inductance and C the 
capacity of the circuit. The connections 
necessary to render the grid circuit res-
onant are provided and thus cause the 
production  of  oscillations  therein. 
While the current in the grid circuit is 
in all cases comparatively small and 
hence the amplitude of the oscillations 
produced will be small, the amplifying 
effect of the apparatus will cause oscil-
lations of much greater amplitude to he 
produced in the plate circuit. The 
maintenance of the oscillations, how-
ever, will be entirely independent of 
any coupling between the two circuits. 

Applying the idea to a radio receiv-
ing system of the heterodyne type, 
White produces in the grid circuit, 
oscillations of slightly different fre-
quency from those which are to be re-
ceived. The received oscillations may 
also be impressed upon the grid cir-
cuit. and the two sets of oscillations be 
combined in that circuit to produce 
"beats."  These beats will be repro-

duced in the plate circuit of the tube 
and produce an audible response in 
the telephone receiver which is in-
cluded in the plate circuit. 
In the system illustrated in figure 1 

a vacuum tube is shown.  The grid 
circuit includes an inductance (A) and 
a variable capacity (B).  A battery 
(C) is provided for applying to the 
grid a potential at which the operation 
of the tube may be suitable for the 
desired purpose. 
Referring now to figure 2 the curve 

(A) indicates the current in the grid 
circuit with varying voltages on the 
grid. The abscissae of the curve rep-
resent voltage and the ordinates cur-
rent. It will be noted that over a con-
Fiderable range of voltage when the 
grid voltage is negative the current in 
the grid circuit decreases with an in-
crease of the negative grid voltage. 
That is, at the point (B) on the cur-
rent curve which represents a very 
small negative voltage the current in 
the grid circuit is greater than at the 

8 

C 

fi 

number of positive ions which may 
reach the grid. 
If the battery (C) is of .such poten-

tial that the grid current will fall upon 
some portion of the current curve be-
tween the points (B) and (C), oscil-
lations will be produced in the grid cir-
cuit. The frequency of the oscillations 
produced may be readily varied by ad-
justing the condenser (B). Inductances 
(D) and (E) should be employed in 
series with battery (C) of such value 
that there will be no damping of the 
oscillating circuit due to the connection 
of the battery across the circuit. With 
the tube producing oscillations of the 
desired frequency, oscillations received 
upon the antenna may be impressed up-
on the inductance (A) by means of the 
primary coil which is included in the 
antenna circuit. The received oscilla-
tions will combine in the grid circuit 
with the locally produced oscillations 
and produce beats.  In other words, 
the potential of the grid will oscillate 
and the amplitude of the oscillations 

Fig 2 

Hook-up of the heterodyne receiver and current curve in the grid circuit under 
varying voltages 

point (C), which represents a much 
larger negative grid voltage. This char-
acteristic of the current curve is prob-
ably due to the effect of slight traces 
of residual gas in the tube and the con-
sequent positive ionization. The great-
er the negative grid voltage the lower 
the plate current and therefore the 
lower the amount of positive ionization 
in the tube due to residual gas therein. 
As a result, therefore, the grid call it 
will decrease by reason  11/1f1.i  

will vary at a frequency corresponding 
with the beat frequency produced. As 
a result a beat current will be pro-
duced in the plate circuit of the tube, 
energy for which is supplied by the di-
rect current generator, and the beats in 
the plate current may be detected by 
the telephone receiver. The telephone 
receiver may, if desired, be shunted by 
a capacity for by-passing the radio f re-
quelcy component of the current in the 

,sprcuit,. 



EXPERIMENTERS,  WORLD 
Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 

A Simple Set for Broadcast Reception 

W ITH the increasing use of ra-
dio as a means of broadcasting 
entertainment and information 

the average citizen desires to know 
how he may take advantage of the op-
portunity now available.  Since his 
knowledge of radio is very limited, it 
is obvious that a set to meet his needs 
must be simple in operation, sensitive 
to do good work, and possess a fair 

•fl 

Fig. i F/9 5 
Various hook-ups of a simple broadcast radiophone receiving 'set using crystal or tube 
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degree of selectivity. As his interest 
probably will not extend beyond the 
reception of phone stations, the set 
should be designed primarily to cover 
only the band of wavelengths used by 
such stations. 
There are any number of sets de-

signed for the beginner that do very 
good work, but aside from being costly 
they are not constructed so that other 
apparatus can be added to increase 
their range and efficiency. This is a 
desirable feature, as the beginner will 

By George R. Troxell 

FIRST PRIZE  $10.00 

wish to add to his set as his knowledge 
and interest increases. 
With the above facts in mind, we 

shall confine ourselves to a set of the 
single circuit type with crystal detector 
and so designed that additional appara-
tus may be used without changing the 
original set. Such a set which is simple 

Fig. 2 
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in operation can be constructed at small 
cost. It is selective enough to tune in 
the phone stations and to exclude un-
desirable signals. 
Figure 1 shows the circuit used. L 

is a cardboard tube about 3 inches in 
diameter and of equal length. It should 
be thoroughly dried in an oven, then 
given a coat of shellac and again baked. 
While still warm it is tightly wound 
with fifty turns of No. 24 D.C.C. mag-
net wire. A tap is taken from the 20th 
turn and at every ten turns thereafter, 

making five taps in all which will re-
quire four switch points as the first is 
connected to the antenna binding post. 
A convenient way of taking off a tap 
is to tie a loop of about six inches at 
the proper turn.  S is an assembled 
switch arm of 1 inch radius.  C is a 
panel-mount type of variable condens-
er of .0005 mfd. capacity. It should 
be equipped with pointer and 180 de-

111111111111 

F/ 9 

___---Forfame/ers 
_   oètebig 

e• —• 

-4 

gree scale.  D is any good type of 
crystal detector that is of easy and 
stable adjustment, the dust proof type 
being the best. P is the headset which 
should be of 2000 or 3000 ohms resist-
ance. 
There are six binding posts of the 

"hole" type. No. 1 is for the antenna, 
No. 2 for the ground and Nos. 5 and 
6 for the phones. Nos. 3 and 4 which 
lead from the detector will be explained 
later.  All the above articles can be 
obtained from any radio dealer. 
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The receivers to be efficient and of 
neat appearance should have the parts 
mounted on an insulated panel and 
should be enclosed in a box or cabinet. 
A suitable panel can be made of 3-16 
inch sheet bakelite. A small case, such 
as is sold in stationery stores for filing 
letters, makes a fine cabinet.  They 
are equipped with hinged covers and 
have a handsome appearance. The di-
mensions are optional with the builder 
as long as it is large enough to contain 
all the apparatus. One measuring 5x7 
x6 inches in depth outside measure-
ment will do nicely. The panel should 
be cut to fit inside the box. Figure 2 
shows how the instruments are mount-
ed on the panel and how the complete 
set looks when viewed from the top. 
All interior connections which should 
be soldered must be made before the 
panel is fastened. 
It is desirable that the panel be placed 

deep enough in the box to allow the 
cover to close.  Two blocks of wood 
glued to the sides of the box serve as 
supports for screwing down the panel. 
The cardboard tube should be fastened 

to the bottom of the case by screws 
or other means. Holes or slots are cut 
in the sides to allow wires to enter. 
This permits the cover being replaced 
while the set is in use. If desirable a 
larger box may be used and by build-
ing in a partition a place is provided 
for phones. To make the set portable 
a handle can be placed on the cover and 
small catches on the side to fasten the 
cover. 
A little practice will enable the 

novice to adjust the detector to the 
highest degree of sensitivity. The tun-
ing is done mostly with the condenser 
and a little experience will soon de-
termine the adjustment required to get 
the correct values of capacity and in-
ductance. 
Many factors enter into the distance 

over which such an instrument will 
function, but probably the most • im-
portant is the antenna system. Briefly 
stated, the better the antenna the great-
er the range of reception.  How ela-
borate an antenna the beginner will use 
will largely depend on the neighbor-
hood in which he resides.  Using a 

small indoor antenna the writer has 
clearly heard music and voice from a 
phone station at a distance of twenty-
five miles during daylight.  With a 
good antenna several times the distance 
can be covered.  After the beginner 
realizes the possibilities of broadcast 
reception he will wish to hear more 
distant stations or to bring in the near 
ones more loudly.  By connecting a 
jumper wire across binding posts 3 and 
4 the crystal detector is shorted and a 
vacuum tube detector with a control 
unit may be connected as shown in fig-
ure 3. This gives a more sensitive and 
dependable set. Also a variometer'may 
be connected to the posts and a wider 
band of wave lengths can be covered. 
The set can also be more sharply tuned 
by using a variometer. Figure 4 gives 
the hook-up of such a set. 
Placing a variometer in the plate cir-

cuit as shown in figure 5 results in a 
tuned plate regenerative set. Too much 
regeneration distorts voice and music, 
but very good results can be obtained 
by careful adjustment. 

A Home-Made Broadcasting Receiver 

THIS receiver which I will describe 
has been used for a period of 
eight months in my station and 

has proven entirely satisfactory. Locat-
ed as it is, rather distantly from the 
Eastern phone stations, I have no trot:1-
We in picking up: KDKA, NOF, 
WBL, WHA, WOC and a host of 
_others, many of them , coming in so 
well as tb be read on detector alone. 

By Paul M. Wright 
SECOND PRIZE $5.00 

one considers the results obtained 
through the use of this set, and it can 
be assembled in a very short time. 
The following is à list of material 

used: 1 variometer; 1 fixed condenser 
.0165 infd. ; 1 variable condenser .0005 
mfd.; 2 knobs and dials 3 inches for 
condenser and variometer; 1 UV200 
detector tube; 2 . UV201 'amplifier 
tubes; 1 pair Baldwin C phones; 3 

e—À1(i+ 
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set, but if you are located close to ia 
number of the large broadcastingl sta-
tions one or both of the amplifiers may 
be dispensed with if desired and it will 
te found that the receiver is still very 
efficient.  , • 

To tune the set simply set the .W 
• ductance switch on one of the contacts, 
then, turn the condenser slowly until 
the iiignal is heard and adjust the tick-

Circuit of a broadcast receiver using detector and two steps of audio frequency amplification  range up to 3,000 meters 

In addition to extreme simplicity of 
tuning, the set will respond up to 3,000 
meters and hence will pick up Arling-
ton time, Navy arcs and other sets oper-
ating on the above wave lengths. A sin-
gle wire aerial 100 feet long is used 
with the above set. There is no body 
capacity effect, which makes the set es-
. pecially valuable for C.W. and phone 
work. The cost is very moderate when 

• 
phone jacks, 1 two-circuit, 1 open-cir-
cuit, 1 closed-circuit; '3 VT tube sock-
ets; 2 blocks B battery; .2 amplifying 
transformers; 3 rheostats; 300 feet 
wire 20/38 Litzendraht; 1 inductançe 
form 4x4 inches; 1 grid condenser and 
leak; .10 switch points; 1 inductance 
switch lever; 1 plug for phones; 1 
panel 6x21 inches. This material will 
total about $75.00 for the complete 

1 
ler dial for maximum signal strength. 
For phone work it will be found' bet-
ter to reverse this method and, setting 
the condenser, slowly rotate the tickler 
dial until the carrier wave is heard 
then carefully tune, using both dials 
until maximum signal is heard. It may 
be necessary to slightly lower the de-
tector filament to clear the speech after 
the final tuning is accomplished. 
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Local Broadcasting Receiver 

THERE are several features in 
this receiving set which will ap-
peal to every one, but it is de-

signed particularly for use in a home 
in which there is no other radio ap-
paratus. The owner can screw this set 
to his wall somewhere and listen in to 
local broadcasting and he will not have 
to keep bothering with it, as the tuning 
is semi-permanent and when the de-
tector has been adjusted the box may 
be closed and locked. 
The series variable condenser is an 

ingenious design.  One spring brass 
plate is bent double and between the 
two leaves thus formed is placed an-
other plate, 4x5 inches, covered with 
one layer of heavy waxed paper. Leads 
are soldered to a corner of each plate. 
The whole is then wrapped in more 
waxed paper and secured with adhesive 
tape. On the top, under the tape, is 
secured a piece of stiff brass about one-
quarter the size of the whole. A ma-
chine screw with a knob on the outer 
end passes through the wooden cross-
piece and screws down on the stiff 
plate on top.  The plates are loosely 
wrapped, and as they are compressed 
the capacity of the condenser is in-
creased and the wavelength of the 
primary circuit is accordingly varied. 
The coils of the set consist of two 

layers of No. 24 wire on a cardboard 
tube 3Y2 inches in diameter. The first 
layer, of thirty turns, is the primary; 
the secondary has about twenty turns, 
the exact amount being determined by 
experiment.  When the set is nearly 
complete the local broadcasting station 
is tuned in on the primary circuit, and 
wire added or subtracted from the sec-
ondary layer until the speech and music 
come in loudest. After the final amount 
of wire has been determined the whole 
coil is thoroughly impregnated with 

By Richard Carlisle 
THIRD PRIZE $3.00 

shellac and strapped to the wooden 
cross-piece with adhesive tape. 
The regular land line telephone hook 

is used, the switch being connected so 
that when the receivers are hung up, 
the aerial is disconnected from the set 
and connected to the ground; when the 
receivers are taken up the set is con-
nected ready to receive. Except when 
used with a particularly large, high 
aerial, this obviates the need of an out-
side lightning switch. 
A—Aariall binding post.  le—Knob on  screw  which coo-

renenhle  P denser iet  if— C r conease between screw and 
screw in standard switch.  condenser plates 

C.—Ground binding pat  0 —Det•ctor with leads to hinge,. 
11—rial variable condenser la hot-  13—t-layer coil (Primary and Mer-

loen or boa.  

right of the wooden cross-piece and 
within the coil—see X on the diagram. 
It is necessary to have the cross-piece 
cut out as indicated in order that the 
detector may pass in. The telephone 
cord passes out through a slot in the 
bottom of the box. 
Now, if the coil has been placed 

correctly, remove the phones from the 
head-band, place them one on each side 
in the bottom of the box, fit the head-
band (which must be a single strip) 
around the coil, wind up the slack in 
the telephone cord and place it inside 

5prte9 ezus 

A crystal receiver mounted and made up 
The detector is the vertical type with 

the glass cover and the universal joint 
mounting.  The original base is re-
moved and it is mounted on the cover 
of the box, giving greater accessibility 
than if it were inside the box. A very 
short cat-whisker, using radiocite min-
eral, is the combination requiring least 
adjustment.  The detector leads are 
connected to the hinges on the door. 
If properly mounted, when the door 
is closed the detector will fit to the 
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Catifroceon plan of new» core 
to resemble a land line telephone box 

the box, unscrew the pivot screw re-
taining the hook and place that inside 
underneath the coil, and close the door. 
You now have a complete portable 
set, strong, fool-proof, and ready for 
instant setting-up.  The hardest part 
is perhaps the securing of a telephone 
box; but once you have obtained one, 
or if handy with tools have made a 
box just about that size, the total cost 
will be that of phones, detector and a 
little wire. 

Principles of Radio Telephony 

THE problem of radio telephony 
differs from that of telegraphy 
in one very important particular. 

In both cases the radiation of radio 
frequency waves is essential.  In the 
case of radio telegraphy in order that 
the receiver be actuated so that the 
ear can hear the signal, it is only nec-
essary that the transmitted radio waves 
be interrupted at an audible rate, say 
soo to r,000 times each second.  In 
the case of telephony, however, the 
transmitted radio waves must be 
moulded to conform to the actual 
speech waves, in order that the ear 
shall hear the signal as recognizable 
speech.  It is at once clear that the 
problem of telephony is ever so much 

By A. Machson 
more complex than that of telegraphy. 
In figure 1 are seen the radio waves 
as emitted by a wireless transmitter. 
For telegraphy these waves need only 
be interrupted periodically as shown in 
figure 2, to be heard at the receiver, 
but for telephony these waves must 
be re-shaped according to the complex 
speech envelope shown in figure 3 
in order to be heard as articulate and 
intelligible speech. 
The modification of the emitted 

radio waves according to speech is 
called "modulation." The methods by 
which this modulation is effected are 
numerous. But since the ultimate re-
sult is the same regardless of which 
system of modulation is employed, we 

will, in outlining the fundamental prin-
ciples, consider the simplest system of 
modulation.  Later in the discussion 
we will take up in detail one of the 
most important systems. 
Consider the microphone transmitter 

placed directly in the antenna, as in 
figure 4. The action of the transmit-
ter in this case may be described as 
follows: The diaphragm of the mi-
crophone, when no speech is impressed. 
is moionless.  In this condition the 
microphone has its normal resistance 
and the antenna current will have a 
definite normal value.  Now assume 
that the microphone is spoken into. The 
microphone diaphragm upon which the 
sneech waves are impressed. follows 
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every variation of speech and moves 
back and forth in unison with the 
speech waves. In this way the resist-
ance of the microphone varies also with 
the speech. Since the microphone re-
sistance is in the antenna, variations in 
its resistance will produce correspond-
ing variations in the antenna current. 
A rise in the microphone resistance will 
produce a fall in the amplitude of the 
antenna current, and a fall in the 
microphone resistance will produce a 
rise in the amplitude of the antenna 
current. In o:her words a speech wave 
of the form of figure 5a will result 
from corresponding movements of the 
diaphragm, which produces corre-
sponding variations in antenna resist-
ance that results in a radiated current 
of the form of figure 5h. This radiated 

Fie 4 rig.  h 

manner as follows. Suppose the an-
tenna resistance is 12 ohms total, in-
cluding coil. Suppose the microphone 
resistance is only i ohm, normally. 
Then normally the total antenna re-
sistance will be 13 ohms.  Now as-
sume that the microphone resistance 
varies the maximum possible, namely 
from t to zero. It cannot become low-
er than zero.  Hence the antenna re-
sistance varies from 13 ohms to 12 
ohms, thus producing only about 8 per 
cent. variation in the resistance. Hence 
the antenna current amplitude will also 
only vary by 8 per cent., which is very 
small. Thus we see that if the micro-
phone resistance is very low compared 
to the antenna resistance, there will 
hardly be any variation in the current 
amplitude and hence very small modu-

amplitude for maximum or complete 
modulation, we will therefore assume 
that the microphone resistance equals 
the antenna resistance, and call this 
resistance R.  The total antenna re-
sistance is therefore 2R, and the an-
tenna current will be some value (i), 
when the set is not modulating. As-
sume now that the set is modulating. 
Complete modulation requires maxi-
mum possible change in antenna cur-
rent, and this can only be accomplished 
if a maximum change takes place in 
the microphone resistance R.  For 
maximum change the microphone re-
sistance R at the most can decrease to 
zero and increase to maximum. In the 
first case when the microphone resist-
ance decreases from R to zero, the total 
antenna resistance will decrease from 
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Diagrammatic details illustrating sonic phases ol radio telephone operation 
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current has a varying amplitude, con-
forming identically with the speech 
wave of figure sa. In this manner the 
modification or modulation of the radio 
frequency wave in accordance with 
speech is effected. 
Since modulation is effected by vary-
ing the amplitude of the radiated 
wave, the greatest or best effect will 
be obtained when a given speech in-
tensity produces the maximum change 
in the amplitude of the radiated cur-
rent. When this maximum change in 
amplitude is obtained we say that we 
have "complete modulation." This is 
the aim of all systems of radio tele-
phony. 
Let us see what change in antenna 

current amplitude is required for com-
plete modulation.  In the first place 
what must be the value of the micro-
phone resistance to secure most fa-
vorable output? This can be demon-
strated in a simple and elementary 

lation.  On the other hand suppose 
the microphone resistance is 48 ohms, 
normally thus making a total resist-
ance in antenna of 6o ohms.  In this 
case most of the antenna energy will 
be consumed by the microphone as 
heat, leaving only a very small per-
centage to be radiated.  Thus if the 
antenna resistance is very small com-
pared to the microphone resistance, 
even if cotnplete modulation is had, 
there will be so little energy left for 
radiation, since the high resistance mi-
crophone absorbs most of it, that very 
little effect will be produced. The mi-
crophone resistance must not be too 
low or too high compared to the an-
tenna resistance.  Experiment and 
mathematical analyst show that maxi-
mum results will be obtained if the 
microphone has a normal resistance 
equal to that of the antenna. 
In discussing the question of what 

change is required in antenna current 
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2R to R, hence the antenna current 
will rise to twice its normal value, 
namely, from (i) to (2i). In the sec-
ond case when the microphone resist-
ance increases from R to maximum, 
the antenna current must decrease to 
zero. For complete modulation, then, 
the amplitude of the antenna current 
must drop to zero from its normal 
value and rise to twice its normal 
value, as in figure 6. 
It is obvious that this change in 

microphone resistance to zero and 
maximum, to secure complete modu-
lation, is not possible. The best that 
can happen is that the resistance of 
the  microphone alternates between 
some value less than R, but not zero, 
and some value greater than R but not 
maximum.  Hence, modulation with 
this system can never be complete. In 
general practice engineers are content 
to secure, with this system, a percen-
tage of modulation between 5o per 
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cent. and 75 per cent. Naturally, for 
a given power of the radio-frequency 
transmitter complete modulation will 
result in a much greater range than in-
complete  modulation.  Consequently 
other methods of modulation have 
been developed which are capable of 
giving complete modulation. Regard-
less of what the system of modula-
tion is, the principle of radio telephony 
is always the same.  Namely, speech 
is transmitted by the radiophone by 
modifying or varying the amplitude of 
the radiated wave in such a manner 
that the amplitude variations coincide 
and are proportional to the speech 
variations. 
There are two serious disadvawages 
in any system of radio telephony 
which modulates incompletely  The 
first is that since the variation in 
antenna current amplitude is not its 
maximum, the possible available full 
power 'of the set is not utilized, re-
sulting in diminished transmission 
range.  The second disadvantage is 
that if there is any distortion of speech 
in the set, this distortion will be com-
paratively 'greater when modulation is 
incomplete than when it is complete. 
The desirability, therefore, of systems 
which modulate completely becomes 
evident. 
One of the 'best circuits in this con-

nection is the Heising modulation sys-
tem. This is probably the most com-
mon circuit of all.  Its operation is 
well worth mastering and we will con-
sider it in detail. The circuit connec-
tions for this system are shown in fig-
ure 7. The circuit applies solely to 
tube sets, and requires an oscillator 
tube 0, and a modulator tube M. both 
tubes being of equal power. If there 
are more oscillator tubes in parallel, 
then an equal number of modulator 
tubes must be supplied. 
It will be noted that the modulator 

tube and oscillator tube are fed by the 
same plate generator through two 
choke coils Li . and L2. LI is a radio-
frequency choke coil and L2 is .an 
audio frequency choke coil, both of very 
high inductances.  Since the radio-
frequency choice'coil is connected be-
tween the plat, Of the oscillator valve 
and the plate of the modulator valve. 

it will be understood that no radio-
frequency currents from the oscillator 
circuit can pass over into the modu-
lator circuit, due to the choking action 
of Li, which is used precisely for this 
purpose. The reactance of this choke 
coil is generally very much higher than 
the resistance of the plate circuit of 
the modulator tube. 
The function of the audio-frequency 

coil L2 is to assist in the modulating 
action of the system. This is accom-
plished in the following way. When the 
microphone is spoken into the speech 
voltage generated across the secondary 
of the telephone transformer T is im-
pressed on the grid of the modulator 
tube. Since this voltage is alternating, 
the resistance of the plate circuit of the 
modulator tube will vary correspond-
ingly. Thus when the voltage is posi-
tive the resistance decreases, and when 
negative it increases.  Consequently 
the plate current into the modulator 
tube will vary. However, the presence 
of the high reactance choke coil L2 
prevents much change in the total 
plate current supply. Hence any varia-
tion in the modulator plate current 
must be accompanied by an opposite 
variation in the plate current of the 
oscillator tulbe.  Suppose the speech 
voltage makes the grid of the modu-
lator highly positive. As a result the 
modulator plate circuit resistance de-
creases and the plate current into the 
modulator tube must decrease. Since 
the total plate current supply is kept 
approximately constant by the choke 
coils, this increase in modulator plate 
current must be accompanied by an 
equivalent decrease in the oscillator 
plate current.  The opposite takes 
place when the modulator grid 
comes highly negative.  Now ,experi-
ment actually shows that there is a 
slight variation in the plate current 
supply when speech is applied. This 
small audio-frequency variation when 
it takes place in the audio choke coil 
1-2 results in the generation of a very 
high audio-frequency potential across 
the terminals of L2, corresponding to 
the speech. The speech voltage gen-
erated in the plate circuit across L2 is 
equal to 

Voltage = 2 r fLi 

where f is the frequency of the speech, 
and L the inductance of L2 and i the 
variation in current through L2. Hence 
we see that even though i the current 
variation may be very small, by mak-
ing the inductance of L2 very high the 
audio-voltage generated across L2 can 
also be made very high. This audio-
voltage across the choke Coil L2 iS im-
pressed on the plate of the oscillator 
tube; i. e., super-imposed on the D.C. 
voltage of the oscillator tube. Hence, 
the resultant voltage on the oscillator 
plate will vary with the speech voltage. 
But the output of the oscillator tube is 
proportional to the voltage of the oscil-
lator plate. Hence the output will be 
proportional to the speech voltage and 
a wave modulated according to the 
original impressed speech  will be 
radiated. 

This modulation system is capable 
of giving complete modulation. Com-
plete modulation requires that maxi-
mum change takes place in the an-
tenna current amplitude. In order to 
tccomplish this, the normal antenna 
current amplitude must be reduced to 
zero. This means that the plate volt-
age must drop from normal to zero. 
Hence the maximum amplitude of the 
speech voltage applied to the oscillator 
plate must be equal to the plate D.C. 
voltage supplied by the generator. 
When this is the case, shown in figure 
8, the plate voltage on the oscillator 
tube is reduced to zero on the negative 
cycle of the speech wave, since the re-
sultant plate voltage equals the sum of 
the D.C. plus the A.C. speech voltages. 
On the positive cycle the plate voltage 
rises to twice the D.C. value of voltage 
for complete modulation. This voltage 
of the speech can be secured by prop-
erly designing the telephone trans-
former T so that enough voltage is ap-
plied to the modulator grid to produce 
enough change in the modulator plate 
resistance, and by designing the choke 
coil L2 so that the resultant change in 
current through it will produce the 
necessary  audio-voltage  amplitude 
across L2. In other words, unlike the 
system of the microphone in the an-
tenna, there is nothing inherent in this 
system which prevents•complete modu-
lation from being obtained. 

Regeneration Systems 

THIS is a mystic word to ama-
teurs and thought by many to 
cover all of the phenomena that 

are observed in vacuum tube circuits. 
The principle of regeneration is sim-
ple and distinct—a fact which can 
hardly be said of all the methods re-
quired to produce it. 
It is well known that a vacuum tube 

By Ralph R. Batcher 
detector is more sensitive than a min-
eral detector because most of the en-
ergy supplied to the telephone receiv-
ers comes from the detector circuit it-
self. It is somewhat similar to money 
put into the bank which is later with-
drawn with the interest that has ac-
cumulated.  More is withdrawn than 
put in.  Thus in a similar way, in 

connection with a receiver using a 
vacuum tube detector, the output is 
more than the radio frequency input. 
with the surplus energy coming from 
the plate circuit battery. Thus it is the 
sanie as getting from 200 per cent. to 
t,000 per cent, interest on the energy 
supplied by the antenna.  Of course. 
the bank — which is the plate circuit 
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battery — doing this kind of business, 
will become bankrupt after a while, 
but fortunately the battery is easily 
restored by putting other dry cells in 
the plate circuit or recharging the old 
ones if storage cells are used. 
For many years amateurs were con-

tent by getting this amount of inter-
est on their investment of incoming 
energy, but now with the use of re-
generative receivers they want to get 
compound interest.  This is what is 
done by regeneration. With one of a 
number of coupling schemes part of 
the energy from the telephone receiver 
circuit , is sent back through the tube 
again, restilting' in still larger currents 
in the plate circuit — the circuit in 
which the telephone receivers aie lo-

L3 
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cated — part of which, of course, goes 
back through the tube again. The plate 
current then increases until some fac-
tor in the circuit limits the output and 
the action becomes steady. This lim-
iting factor may be the vacuum tube 
itself, the resistance of the associate 
circuits or the telephone receivers. The 
result is that the signal is amplified 
many times the normal amount and 
much greater distances are attained. 
Inaudible signals without regeneration 
sometimes become very strong with 
regenerative circuits. 
An additional feature in regenera-

tive receivers is that tuning is very 
much sharper.  The reason for part 
of this is that the decrement of the 
receiver is lowered.  When a certain 
transmitting set is heard on a wide 
range of wavelengths it is ordinarily set 
down as having a broad wave. How-
ever, the decrement of the receiving 

set itself is often to blame as it is the 
combined effect of both the sending 
and receiving decrements that deter-
mine the apparent broadness of the 
wave. Less interference is ordinarily 
encountered when using regenerative 
receivers. 
The only thing necessary to add to a 
vacuum tube circuit to produce regen-
eration is some device that will re-
turn some of the energy from the out-
put or plate circuits to the input or 
; grid circuit.  This may be done with 
either inductive, capacitive or resist-
ance coupling between the grid and 
plate circuits.  It is necessary with 
I any system to provide a fine adjust-
ment of the coupling so that the re-
generation is not overdone to cause 
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Inductive feed-back circuits 

Capacitive coupling feed-back circuits 

distorted signals with an unnatural 
tone. 
Two things must be considered: The 

polarity of the currents so applied back 
on the grid at each instant must be 
the same as that due to the incoming 
signal currents, and the amount of 
coupling must be less than that neces-
sary to produce stable and continuous 
oscillations (singing) which would 
continue after the signal wave had 
stopped. 
One of the best-known methods to 

obtain regeneration utilizes the induct-
ive feed-back circuit. This scheme is 
shown in figure 1. The oscillations in 
the plate circuit for the most part have 
the same frequency as the group fre-
quency of the transmitting set if the 
valve is adjusted properly. The coil 
L, is in series with the telephone re-
ceivers and induces a current to either 
the antenna or secondary circuits as 

may be desired. Another variation of 
this system is to omit the grid con-
denser and to adjust the valve so that 
no rectification takes place in the first 
tube.  In this case high frequency 
currents are induced back.  Another 
valve is then used to detect these oscil-
lations that has a grid condenser in its 
circuit. 
Another method of inductive feed-

back is shown in figure 2. Here the 
telephone receivers are so connected 
that they form, part of both plate and 
grid circuits, acting as an impedance 
coupling or a one-to-one transformer. 
This method of securing regeneration 
does not permit any control by the op-
erator and unless additional features 
are added other methods are better 
suited to amateur needs. 

Fi 

A capacitive coupling method is 
shown in figure 3, where a variable 
condenser is connected across the grid 
and the plate of the valve. The size 
of this condenser depends largely upon 
the range of wavelengths desired. A 
condenser having a maximum capaci-
tance of .0004 mfd. will be suitable for 
a receiver up to 3,600 meters wave-
length.  It should have a very low 
minimum capacity or else provision 
must be made to disconnect both sides 
from the circuit when regeneration is 
not required. This condenser will af-
fect the wavelength — especially on 
short-wave receivers — so that retun-
ing is necessary each time the coupling 
is varied.  This effect brings it into 
disfavor with many experimenters for 
short-wave receivers. 
Another type of capacitive coupling 

is shown in figure 4. In this circuit 
two condensers are connected in se-
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ries across the plate and grid of the 
valve and the midpoint between them 
is connected to the filament.  Some-
times both condensers are mounted on 
the same shaft and operated by one 
knob. In this case the capacity of one 
condenser may be increased while the 
capacity of the other is decreased at 

the same rate.  The plates of these 
condensers are preferably designed so 
that the capacity across the pair re-
mains as nearly constant as possible 
with whatever adjustment each indi-
vidual condenser has.  In this way 
the regeneration adjustment does not 
dune the circuit as much. The mini-
mum wavelength, however,  is in-
creased since the effect is the same as 
if a single fixed condenser is placed 
across the tuning condenser in the sec-
ondary circuit. 
Condenser C, may be fixed and the 

coupling controlled by varying the 
bridging condenser across the plate 
circuit. When the latter condenser is 
at its maximum capacity the regenera-
tion is at a minimum.  It may have a 
maximum capacity of .00t to .002 
mfd. for wavelengths up to 3,500 
meters. 

It is generally conceded that for 
short-wave receivers the tuned plate 
system of regeneration is best suited 
to the needs of the average experi-
menter. This system is shown by a 
representative circuit in figure 5. The 
variable inductance is used to tune 
the plate circuit to the frequency of 

A tuned-plate circuit and the ultrauchon circuit 

the incoiniing waves.  Ordinarily the 
capacitance of the receiver cord will 
act as a condenser shunting the high 
impedance telephone receivers or often 
a small fixed or variable condenser is 
added at that place. The inductance 
is preferably  of  the  variometer 
type. Tuning the plate circuit to the 
incoming waves is in itself instrumen-
tal in increasing the strength of the 
signals barring any regenerative ef-
fects. When a potential is applied to 
the grid by an incoming wave the 
plate current suddenly increases or 
decreases as in the case of any vacuum 
tube receiver circuit. This change in 
plate current will induce a potential 
across the inductance L which will op-
pose the potential of the plate battery. 
This will have the effect of momentar-
ily changing the potential on the grid 
since the grid is located in the electro-

static field between the plate and fila-
ment within the tube. This variation 
of grid potential acts to produce re-
generation in the same way as with 
other systems. In building this circuit 
the inductances should be somewhat 
larger than the secondary of the tuner 
—if tuning is aided in the secondary 

circuit with the aid of a variable con-
denser across the tuner — since the 
capacity in the plate circuit is much 
smaller. 
One of the first methods of regen-

eration used is the ultraudion system 
shown in figure 6. Its main feature 
is that it can be used without the use 
of any auxiliary equipment in the cir-
cuit. Ordinarily it is best adapted for 
long-wave receivers only.  A further 
advantage is that the circuit may be 
readily changed back to a non-regen-
erative circuit if desired.  As shown 
by the diagram the wire that usually 
connects from the secondary of the 
receiving tuner to the filament is con-
nected instead to the plate.  In many 
sets best results are obtained with one 
side of the filament grounded. Its ac-
tion is not unlike that of the capaci-
tive coupling of figure 4. 

A Low Voltage Radiophone 
/N common with many amateurs of limited means the writer for a 

long time allowed himself to be 
scared out of owning a radiophone by 
the high-cost-of-plate voltage "bug-
aboo."  A little experimenting has 
given the writer a radiophone that 
gives good speech at two miles, with 
the receiving station using one tube in 
a regenerative hookup. The total cost 
of the set would be about thirty dol-
lars if everything had to be bought, 
but a real amateur can get it for much 
less. 
Figure t shows a familiar circuit 

that has been .found to he N'ery satis-
factory, being easily handled and 
stable and efficient in operation.  It 
gives nearly twice the antenna current 
of any other circuit tried. 
Two Radiotron U.V.-201 tubes in 

parallel with a plate voltage of too 
gives an antenna current of .2 ampere. 
Filament current is kept at 1.1 am-
peres.  This does not overload the 

tubes in any way and they should give 
good long service. 
Plate voltage is supplied by stand-

ard three-cell flashlight batteries. The 
life of these batteries can be materially 
increased by removing the cells from 

Hook-up of the 

the paper cases and coating all the 
outside of every cell, except contact 
points, with air drying insulating var-
nish.  Treat the paper cases in the 
same manner, inside and out. Varnish 
the box or rack employed for holding 

tuit 

or cases if assembled untreated will 
absorb moisture, and at twenty or more 
volts leakage will become a serious 
matter, as regards the life of the bat-
tery. The writer has a 22.1/4 . volt bat-
tery assembled in this way that has 

low-voltage radiophone 

been in use for two years and four 
months and is apparently still good for 
some time.  For a modulation trans-
former the writer is using a Wayne 
bell ringing transformer 110/12 volts. 
stepped up  At 125 volts the writer 

the assembled battery. The paper, tube_s_ has obtained .3 ampere in the antenna. 
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A Shielded Short-Wave Receiving Set 

LL of us who have had trouble 
in tuning, and difficulty in pre-
venting a multi-stage receiver-

amplifier set from howling, will admit 
that anything which will help elimi-
nate trouble of this nature will be 
heartily welcome. Shielding, if prop-
erly carried out in a set, will go so far 
in this direction that it will amply re-
pay one for the small amount of extra 
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work necéssary to include it in a set. 
If improperly used, however, it may 
cause so much loss in the efficiency of 
a set as to make it worse than useless. 
The set described herein was con-

structed after a study of capacity ef-
fects between different parts of the cir-
cuit, and advantage is taken of shield-
ing in the mounting. The strength of 
the received signals is equal to that on 
a previous set constructed from the 
same equipment, minus the shielding. 
First we shall consider the type of 

circuit which has been found admira-
My suited•to,shielding. 14is.to.he_ un-
derstood, however, that the apparatus 
for any of the popular types of re-
ceiving circuits may be mounted in a 
shielded cabinet provided certain pre-
cautions are observed in arranging the 
apparatus. 
Referring to the circuit diagram in 

figure  it will be noted that one side 
of the primary Lp, the secondary 
Ls, and the feed-back inductances Lf 
are connected to ground through jacks. 
With this arrangement maximum effi-
ciency is obtained on the short wave-
lengths for which the set was primar-
ily designed. The jacks in the circuit 
permit an external tuner for longer 
wavelengths to be easily connected. 
Such a tuner when used should have 
each of its three coils so connected to 
a separate plug that when the three 
plugs are inserted into the proper 
jacks the coils of the external tuner 
will be connected in series, thus aid-
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ing the corresponding coil in the regu-
lar tuner. It is obvious that the jacks 
and plugs thus used do introduce a 
certain amount of capacity across each 
of the external tuning coils. However, 
the effect of this will be negligible at 
the longer wavelengths, provided too 
much extra capacity is not introduced 
by the leads from the plugs to the ex-
ternal tuner.  The positions of the 
primary and secondary condensers are 
such that when changed they affect 
the entire primary and secondary in-
ductances, whether the external tuner 
is used or not. 
In order to prevent the voice cur-

rents from being shunted through the 
feed-back coil to ground and to pre-
vent the B battery from being shorted, 
a small fixed condenser is connected 
between the plate of the tube and the 
feed-back coil. When reception is tak-
ing place at a two-hundred-meter 
wavelength, this condenser with a value 
of .0005 mf. offers approximately 2OO 
ohms impedance of the radio fre-
quency, which is negligible in this 
circuit.  The same value of capacity 
at average  voice  frequency,  800 
cycles, offers approximately 400,000 
ohms impledance, so that it should 
function  very  satisfactorily.  Con-
nected in series with the plate of the 
tube and the phones or primary of the 
inter-stage transformer and B battery 
is an inductance of approximately 
.003 henry.  At the radio frequency 
for two hundred meters this offers 
28,260 ohms impedance, and at the 
average voice frequency of 800 cycles 
the impedance is of the order of 15 

Now for a few points to be observed 
in the mechanical construction of the 
set.  The back side of the bakelite 
panel for the set is covered with a 
layer of brass a few thousandths of 
an inch thick.  In his connection, a 
solid panel of metal, either aluminum, 
brass or copper, could be used very 
'nicety in place of the bakelite panel. 
The face could be finished black or 

Figure  3 — Manner  of 
mounting coils 

as desired.  In order to mount rheo-
stats, switches, jacks, etc., it would be 
necessary to cut an opening in the 
metal and mount a small piece of 
bakelite or hard rubber over the open-
ing by means of small screws or 
brads.  The usual drillings could be 
made in this piece of bakelite for the 
switch points, etc.  In the set con-
structed the metal covering on the 
back was cut out around the openings 
in the panel where contact points, 
switch rods, etc., were to be mounted 
through the panel. 

Figure 1— Circuit diagram 
of the shielded short-wave 
receiving set 

ohms, so that it serves the purpose of 
preventing the radio frequency from 
being shunted to ground through the 
capacity of the telephone cord or 
through the internal capacity of the 
inter-stage transformer. At the same 
time the effect on voice frequencies is 
negligible. 

0,7 
'__+ 
g- 17.5 V 

The primary and secondary con-
densers were each mounted on  a 
small sub-panel of bakelite, which in 
turn was mounted on the back of the 
main panel in such a manner that the 
nearest surfaces of the two panels 
were separated by one inch. The man-
ner of mounting this panel is shown 

Original frai. 
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in figure 2. The shaft on which the 
movable plates are mounted runs 
through to the face of the panel and 
is equipped with the usual dial and 
knob and is conected directly to 
ground on the shielding. 
The primary inductance is wound 

on a piece of bakelite tubing 32 inch-
es in diameter. The winding consists 
of 65 turns of No. 24 D.C.C. wire 
with taps at the t5th, 25th, 35th, 45th, 
55th, and 65th turns.  Inside of this 
tube is mounted a wooden variometer 
rotor which is three-sixteenth of an 
inch smaller in diameter than the in-
side of the tube. The winding on this 
wooden rotor consists of 28 turns of 

No. 24 D.C.C. wire and forms one-
half of the secondary inductance. The 
feed back, or "tickler" coil, consists 
of 35 turns of No. 24 D.C.C. wire on 
a second piece of bakelite tubing the 
same size as used for the primary in-
ductance, and is mounted at right an-
gles to the primary. Inside of this is 
a second wooden rotor identical with 
the one mentioned above. The wind-
ing on this rotor consists of 30 turns 
of No. 24 D.C.C. wire and constitutes 
the second half of the secondary in-
ductance. Both of the stationary coils 
mentioned above  are mounted as 
shown in figure 3. This provides a 
certain spacing between the conduct-

ors which form the winding on the 
lower side of the coil and the shield-
ing. This spacing should be at least 
one-half inch in order to reduce ca-
pacity effects. For the radio frequency 
choke Lc a 400-turn honey-comb coil 
was found satisfactory. 
All the wiring on the set was done 

with No. 14 hard drawn copper wire 
covered with varnished sleeving, ex-
cept the leads to the variometer ro-
tors, which were of flexible stranded 
wire with a braided covering. All the 
wiring should be kept at a reason-
able distance from the shielding in 
order to avoid any noticeable capacity 
effects. 

Suggestions on C. W. Circuits 

ON page 43 of the October, 1921, 
issue of THE W IRELESS AGE, 
appears a hook-up and descrip-

tion of a "C. W. Transmitter" that can 
be made to function infinitely better. 
The main disadvantage of the cir-

cuit shown lies in the fact that the 
author has provided no means for pre-

e 

IC> 

Om/Waling 
Cireui/ f 

asci//a/iger 
Cavil •Z 

F/9 3 

venting the high-frequency current in 
the oscillating circuit (between plate 
and grid), from backing up through 
the high-potential source to the fila-
ment. By preventing this, the author 
would have been able to obtain a con-
siderably greater antenna current. The 
complete hook-up, made more efficient, 
is shown in figure t. 
In figure 2, which shows only the 

two circuits, the oscillating and the 
output, any current from the oscillat-
ing circuit that finds its way back 
through the source of high potential 

By George N. Garrison 

to the filament, is prevented from flow-
ing into the antenna and ground and 
is, of course, totally lost as far as 
transmission is concerned.  For that 
reason, a choke "K" of approximately 
1.3 millihenries has been added and 
for transmission on 200 meters, this 
size choke is highly efficient. 

The sole purpose of condenser C-3 
in your correspondent's diagram is to 
prevent the high potential from reach-
ing the plates of his variable conden-
ser, C-I. Since the greater the capac-
ity of a condenser the more easily 
will the high-frequency current pass 
through it at any specific wavelength, 
this condenser should be large with re-
spect to the coupling condenser, C-1. 
In no case should it have a capacity 
less than .005 mfd. 
It is not advisable to place the key in 

the grid leak as shown by your corm; 

spondent for the simple reason that 
when the key is raised, the oscillations 
immediately stop and the plate cur-
rent (and grid current) increases any-
where from 2 to 4 or 5 times its nor-
mal value. The writer has known the 
grids of certain tubes to actually melt 
when operated with the key in the grid 

fie d 

circuit. The most approved place for 
the key is in the negative lead of the 
high potential, as shown in figure 4. 
When thus connected and the key re-
leased, the oscillations immediately 
cease as before, and the plate, or space, 
current returns to zero. 
The value of the resistance "R" in 

figure 4 should be variable and should 
be increased with an increase of plate 
potential. 5,000 ohms is approximate-
ly correct for a plate potential of 3c0 
volts when using a W.F.. "E" tube as 
oscillator. 
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THE committee which was appointed some 
time ago by the Postmaster-General of 

Great Britain to investigate the advisability 
of allowing the amateurs of the British Isles 
greater privileges has decided to make some 
radical changes in the present regulations, all 
in favor of the amateur. 
For one thing, a wave-length of 440 meters 

has been sanctioned for amateur transmis-
sion, in addition to 180 and 1,000 meters pre-

The Milwaukee Amateurs' Radio Club.  Officers: (first row. left to right) E. J. Seiler*. 
L. S. Baird, E. W. Ruppenthal, H. F. Wareing. L. W. Klingbiel. A. J. Simandl and 

I. H. &rag man 

viously authorized.  Amateur installations 
devoted to receiving only will hereafter be 
exempt from inspection, and all restrictions 
as to the size of receiving aerials are re-
moved. No change in the regulation regard-
ing power was made and the provision of 
10 watts input still stands. 
The committee reported further that it de-

sired to give amateurs all the freedom which 
was compatible with public interest.  This 
may, or may not, mean an increased power 
allowance.  A  A 
RA DIO amateurs of St. Louis gave an in-

teresting demonstration recently when 
station KSD was silent for five minutes to 
alrow the president of the St. Louis Radio 
Association, Dr. Charles L Klenk, to make 
a statement concerning the drive for increased 
membership and to explain the benefits it 
offers to all interested in wireless. To il-
lustrate one of the functions of the associa-
tion —air traffic rules—and to show what 
might result without these regulations, Dr. 
Klenk asked all sending stations, at the end 
of his address, to operate for two minutes 
under full power. 
No sooner had Dr. Klenk given the word 

terr transmitters were busy with interna-
t. al code signals. Rotary spark gaps. CW 
outfits and the smaller spark coils all joined 
irs a bedlam of dots and dashes. At the end 
of two minutes the confusion ceased and the 
regular program of KSD was resumed. 

A  A 
T F. MARTINEAU, chancellor of Pu-
J.  County, Arkansas, in refusing to 
grant an injunction against two radio enthu-

siasts—father and son—ruled that an ama-
teur radio station is not a nuisance, accord-
ing to a dispatch. 
Several persons, seeking the injunction, 

complained of buzzing noises interfering 
with their sleep between 9 p. m. and 7 a. m., 
when the radio plant was alleged to be in 
operation. 
The chancellor held that the noise is one 

that persons must become accustomed to. 

Transmitting and receiving equipment of liJP, owned and operated by Oscar A. Chamberlain, 
Akron, O. 

THE first meeting of the Hampton Roads, 
Va., Radio Association was marked by an 

attendance greater than any previous gath-
ering of the association, and the increasing 
interest of the public in radio affairs was 
evidenced by the unusual number of vis-
itors present. Many new members were en-
rolled. 

Digitized by L3 0 081( 79 

The revised by-laws were adopted. 
Final arrangements were made to have 

the complete radio telephone transmitter and 
receiver in operation at the next meeting. 
A committee was formed to visit and 

assist the novice who is having difficulty with 
his apparatus.  The following were named 
to serve on this committee: H. L Buskey, 
M. W. Barrett, D. F. Fisher. 
The subject of local interference was 

given a lengthy discussion and brought out 
the fact that the receiver using the oscil-
lating audion is one of the worst offenders. 
Many technical subjects were discussed. 

The most prominent speakers were L. H. 
Gilpin, M. Ferris, A. A. Kubiac. 
The association will hold its regular meet-

ings every Wednesday evening in the head-
quarters at 222 Brewer street, Norfolk, Va. 

V V 

W ITH the installation of a code school, 
the Louisville Radio Club promises to 

become one of the leading local civic organi-
zations.  The club, which was formed re-
cently by a few radio enthusiasts, now has 
a membership of more than seventy, and 
new applications for membership are coming 
in at every meeting. 
The club was organized through the ef-

forts of W. A. Link, president of the H. C. 
Taf el Company, 236 West Jefferson street, 

who sent notices to a number of radio oper-
ators in the city asking them to attend a 
meeting for the purpose of organizing a 
radio club. More than twenty-five radio fans 
attended the opening meeting and decided to 
organize the club on a semi-technical and 
social basis, and to include everyone who has 
a desire to become familiar with radio. 
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,  , 
Prize Contest Announcement 

I. 

The subject for the new prize contest of our 
year-round series is: 

INDOOR ANTENNA WITH 
CRYSTAL SET 

Many broadcasting 
listeners are not in a 
position to erect out-
door aerials and have 
not a large amount 
of money available to 

,... LOSI  --... G ! IJ ,, ATE  JULY 1, 1922 L  -   buy a very elaborate 
set. Some of the boys 

Contestants are requested to submit articles 
at the earliest practical date, 

Prize winning articles will appear. in the 
September, 1922, issue, 

All manuscripts should be addressed to the 
CONTEST EDITOR OF THE W IRELESS ACE, 

have been getting ex-
cellent results with in-
door antenna and 
crystal sets and we 
want this explained in 
detail  for the new 
broadcasting listeners. 

pRap CONTEST CONDITIONS—Manuscripts on the subject  announce d above  
are judged by the Editors of TIIE WIRELESS AGE from  the viewpo int of the 
ingeniousness of the idea presented, its practicability and genera l utility, origina lity 

and clearness in description.  Literary ability is not needed, but neatness in manuscript 
and drawing is taken into account. Finished drawings are not required, sketches will 
do. Contest is open to everybody. The closing date is given in the above announcement. 
THE 1VIRELESS AGE will award the following prizes: First Prize, $10.00: Second 
Prise, $5.00; Third Prize, $3.00, in addition to the regular space rate pajd for technical 
articles. 

LEARN THE CODE 
THIS SU M M E R 

Get all the fun there is to be had from your wireless set.. Learn to 

read the dots and dashes and double your pleasure. 

The Marconi-Victor Records 
Provide the ideal instruction. 

SIX DOUBLE FACED RECORDS-TWELVE LESSONS 
From the alphabet to press and code work. Actual operating condi-

tions reproduced.  Satisfaction guaranteed. 

Price: $5.00 per set 

Wireless Press, Inc. 326 BROAD WAY 
NEW YORK 

A committee, composed of J. B. Rile) 
George DuR. Farleigh, Carl Ptium, F. L 
Sparr and J. N. Ruffner, was appointed te 
draw up a set of by-laws and rules and pre-
sent them for adoption at the first regular 
meeting, which was held April 3. A con-
stitution was adopted and officers for the 
coming year were elected, after which Mr. 
Link donated a room on the second floor ot 
the H. C. Tafel Company Building to the 
club, to be used as a temporary clubroom. 
Officers of the organization who were 

elected are J. B. Riley, president; George 
DuR. Farleigh, vice president; C. E. Weigel. 
secretary and treasurer; R. L Mercke, chair-
man of the membership committee; Jack 
Ward, chairman of the entertainment com-
mittee, and John L Green, chairman of the 
engineering committee. 

A  A 

THE bi-monthly meeting of the Radie 
Club of Long Island in the rooms oí the 

Plaza Business School, 257 Bridge Plaid 
North, Long Island City, was attended b) 
fifty members.  A new constitution we 
adopted. 
In the drawing for a complete radio out-

fit, the holder of the lucky ticket was Jo-
seph Levine. Refreshments were served by 
the entertainment committee. 
During the luncheon, tickets were sold tot 

a "Blind Horse," which proved to be a radie 
receiving vacuum tube, and it was won by 
Lyman J. Wiggin of Elmhurst. 
Many interesting and humorous radio sto-

ries were told by Dr. Miller and other 
members.  A  A 

E -T. JONES, of 11/4' ry Orleans, has sel. 
ered his con" B  with the Shipping 

oard as radio .  Gulf Division  
and has become .  the radio de- 
partment of the 
pany of that city.  .1pply Com-

A 

A FATHER and his s. 
a second boy, serious. 

saved from death by an elect r. 
in a tragedy brought on when Is 
crossed a 2,200-volt electric wire_ 
land, O. 
The dead are Carl Braun, 48 years ‘. 

his son, Henry, 15. The injured lad is 
land Leber, 15. The tragedy resulted 
the haste of four boys to set up a hon. 
made receiving set to hear the local concen 
Young Braun, aided by Carl Longstreet 

17, had attached the aerial of the set to the 
chimney of the Braun home and thrown it 
over a high-tension electric wire. Disregard-
ing warnings of Longstreet to let the aerial 
alone until he had tied a rope to it, young 
Braun and Leber clutched the aerial. Mean-
while friction of the aerial had rubbed off 
the insulation of the electric wire. A flash 
of flame followed.  Young Braun was in-
stantly killed. His father rushed to reset" 
him.  He, too, died within a few minutes 

-1 and 
was 
ciii 

Learn to Send the Code in Half the Time 
With the Genuine IMPROVED 

M ARTIN VIBROPLEX 
Semi-Automatic Telegraphic Sending Machine 

With the easy-to-operate Improved Martin Vibroplex you can learn to send the Code in half 
the time that it will take you on the old key. It will enable you to quickly and easily qualify 
as a good Code sender. 
The Vibroplex transmite clearer and faster signals than is possible on the old key. It holds 

all long-distance sending records, and is used by wireless operators everywhere.  If you want 
to be rated as a good code sender—get a Vibrop!ex.  You'll wonder bow you ever got along 
without it.  Equipped with Improved Trunnion Lever, 

and Extra Heavy Contact Points Throughout. 
Get Your Order in NO W!  Prompt Shipment. 

JAPANNED BASE....$17  NICKEL-PLATED BASE... $19 
Money Order or Registered Mail 

THE VIBROPLEX CO., Inc., Dept. W A, 825 Broadway, NE W YORK 

The Vibroplex is used by Code Instrin 
tore of Radio Institute of America (for-
merly  Marconi  Institute),  America'i. 
Foremost School for Instruction in Radio 
Telegraphy, in Teaching Code Reception. 

Order NO W! 

J E. ALBRIGHT 
President. 
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A NEW radio organization has been or-
ganized at San Francisco. It is called 

the Radio Technical Association. 
The first regular meeting of this body took 

place recently at the I. O. O. F. Hall at 
Grove and Nineteenth streets, Oakland. 
Tentative plans as drawn up at the first 

gathering state that any person over 18 
years of age, of good character and inter-
ested in radio in keeping with the intentions 
of the organization is eligible to membership. 
The officers elected were as follows: 
F. A. Brandis, president; C. Eiferle, vice 

president; A. P. Monteiro, secretary and 
treasurer, and C. Poage, sergeant-at-arms. 

A  A 

THE following officers have been elected 
by the Radio Association of Greater New 

York: A. K. Ransom, president; H. Bent-
man, first vice president; H. Cervantes, sec-
ond vice president; Miss M. L. Powers, re-
cording secretary; R. H. Strahlman, corre-
sponding secretary; E. Wilbur, sergeant-at-
arms, and M. Hendricks, treasurer.  Meet-
ings are held every Monday night at 8 
o'clock at the Fort Washington Branch, Pub-
lic Library, No. 535 West One Hundred and 
Seventy-ninth street. 

A  A 

AN invitation to the public to listen in on 
broadcasting programmes is extended by 

the Hudson City Radio ("n6, Inc., No. 37 
Sherman avenue, Jere-  •• N. J. The 
club rooms are open  11..tn 9 a. m. to 
10 p. m.  A regulr  .  .e—ting, held 
once a month, is (I., •., • •• • •• •tv. The 
club's call nun,' -r 1•• z• Id,.  1  ation 
operates eve.  •.1k 1••  /  and 
would like  • ...-a • Ir ; •  •  hear 
the sigy  -.• • .1.-. •• • • . •  Ievice is 
being  c  • r ..•  aster 4388. 
Apr  1, • • n..  aould be ad-
d- '  • .•  secretary. 

\ 

F • • 1"NG  the prize winners of 
ra.••  ••'‘••w held recently at Newark, 

' , os c N• •eark, N. J. Ledger: 
le set: Ralph H. Dixon, 185 

.̀.1tord a%••• tee. Mr. Dixon made a model 
••:•9.11 . one of the most remarkable 

of the show, and mounted a work-
in • • on it. 
..' Smallest working set: John M. Bien, 
• Sunset avenue.  This set measured one 
'rich square, worked perfectly, and was all 
hand-made. 
3. Most efficient crystal detector: C. John-

son. 83 Third avenue. 
4. Most home-made parts:  J. Horacio 

Rodriguez, 725 High street. 
5. Most efficient vacuum tube receiver. 

Roscoe D. Conklin. 259 Westfield avenue, 
Elizabeth. 
6. Most efficient vacuum tube receiver 

with amplifier:  C. H. Lane, 465 Clifton 
avenue. 
7. Best radio frequency receiver: Gaston 

de Requier, 209 Lake avenue, Lyndhurst. 
8. Best regenerating set: Rudolph Knapp, 

Cedar Grove. 
9. Best set by Boy Scout : Henry 

Droughn, 15 Coledge place. 
10. Best set in show: Lysander E. Wright, 

Jr.. 567 William street, East Orange. 

A 

THE Nashville, Tenn., Radio Club held a 
meeting recently at the Y. M. C. A. and 

discussed at length plans for interesting a 
greater number of people in the city in the 
wonders of radio and providing them with 
competent advice and instruction along such 
lines. 
The radio club also expects to appoint 

educational, electric and publicity commit-
tees within a short time and to secure a 

JOHN FIRTH & COMPANY 

competent man for inspector.  There are 
no fees connected with membership in the 
radio club and there will likely be no charge 
for instruction. The officers are E. L Spain, 
president; McGregor Smith, vice president, 
and Joseph Weis, secretary and treasurer. 

A  A Fr HE Radio Club of the Schenectady Y. M. 
à C. A. met with Leroy D. Lester and 
Wendell King of the research department of 
the General Electric Company and member 
of the Union College Radio Club. At this 
time the plan of the executive committee ,to 
purchase a three-unit set, which would com-
municate with stations at Washington, D. C., 
Chicago, Pittsburgh and all within a thou-
sand mile radius, was approved.  This set 
will be purchased at once and installed by 
Mr. King, the expense being borne jointly 
by the Radio Club and the Men's Brother-
hood of the Y. 

rr HE Belmar, N. J., Radio Club held its 
A meeting Friday evening, March 31, at 
the home of Chester R. Davison, the club's 
secretary.  The early evening was devoted 
to business, after which refreshments were 
served by Mrs. Davison. The remainder of 
the evening was spent in sociability. 

A  A 
T HE regular meeting of the Chester, Pa., 
A Radio Club was held on April 14. A com-
plete discussion on crystal circuits was given 
by H. McFadden.  Committees were ap-
pointed to take care of various subjects, such 
as procuring speakers and formulating by-
laws. Mr. Burns was appointed chairman of 
publicity and Mr. McFadden chairman of 
rules. It was decided that the name of the 
organization be the Chester Radio Club. 
The officers elected for the year are: Mr. 
Bell, president; R. Webster, vice president; 
R. Reis, secretary-treasurer. 

FIRCO   JACKS 
The complete line, which en-
gineers have pronounced the 
best on the market and in full 
keeping with the high stand-
ard of all "Firco" products. 

99% Sterling Silver Contacts 

with nickel-silver springs. Try 
them out and  test against 
others and note particularly 
their resiliency and perfect 
contact. 

FIRCO BULL DOG PLUGS 
(Use with Firco Jacks) 

The Harder You Pull, the 
Tighter It Grit) 

The one plug that you DO NOT 
need a screw-driver or soldering iron 
to connect. 

For Immediate Delivery 

FIRCO JACK PRICES 

Single Circuit open  $ .70 

Single Circuit closed   .85 

Double Circuit closed   1.00 

3 Spring Automatic Filament 
Control  . 1.20 

5 Spring Automatic Filament 
Control   1.50 

At your local dealer or write us 
direct for name of nearest jobber. 

709 SIXTH AVENUE  NE W YORK CITY 

When writing to advertisers please mention THE WIRE_LES, ,4fil:: 
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A CHICAGO radio fan made a set and 
-r-k then discovered his landlord would not 
let him put uu an aerial. 
The landlord has no rules against screen-

ing the windows, however, and this gave the 
radio bug his chance. Ile screened the win-
dow with copper mesh wire, properly insu-
lated, hitched his lead to it, and says he 
hears "everything." 

'T HE Harrisburg, Pa., Radio Club has 
A adopted the following rules and regu-
lations: . 
"In order to give due consideration to the 

man who listens only to radio broadcasts, all 
amateurs' operating transmitters will refrain 
from using same during a period from 7:30 
p. m. to 10 p. m. 
"Licensed spark C. W., or phone sets will 

have the air from 10 p. m. These stations 
will be arranged alphabetically by the Har-
risburg Radio Club and the said transmitters 

will two QT the number of messages they 
have to transmit.  This is for the purpose 
of having them get lined up on the evening 
relays. 
"The period from 10.15 p. m. to 10.45 p. m. 

is for all spark coils only.  During this 
time no Rock Crushers, CW, or phones will 
answer if called. This is to give the spark 
coils the time to work each other without 
inter ference. 
"The period from 10.45 p. m. to 2 a. m. 

will be for the high-powered stations only, 
and the spark coils will absolutely stop trans-
mitting at this period unless said coil wishes 
to talk with a said high-powered station. 
"The period from 2 a. m. until the suc-

ceeding afternoon at 4 o'clock will be turned 
over to every transmitter; i. e., free air. 

"From 4 p. m. until 6 p.m. the spark coils 
will be given an opportunity for local work 
referred to in paragraph three. 

Here's Your Trouble 
W hen your tube burns out before it has given you its normal 

service, you know it's been overloaded. 
W hen you fail to secure good results from the use of your tubes 

you know you are not using them correctly. 
If you've been regulating your current by the degree of illumi-

nation of the filament you've simply "taken a long chance" — 
and lost! 

Here's Your Remedy 
Every make of tube should be operated at some specific voltage. 

as the manufacturer tells you.  Don't GUESS at this voltage —its 
limits are extremely narrow.  Install a 

Weston 

Model 301 

Filament Voltmeter 
and you can quickly establish and maintain exactly the proper 
voltage, prevent premature burn-outs, increase the life of your tubes 
and secure satisfactory results. 

One burned-out tube will almost pay the cost of a Weston 
Filament voltmeter. 
Ls it reasonable to continue your high tube replace ment expense and 

unsatisfactory service when so si mple and certain a re medy is so easily 
available? 

Our Circular "J" describes in detail Weston Filament Voltmeters and other important 
instruments invaluable to owners of up-to-date receiving and transmitting sets.  Send 
for a copy without delay, if your dealer cannot supply you 

WESTON ELECTRICAL INSTRUMENT CO. 
27 Weston Avenue, Waverly Park, Newark, N. J. 

Branch Offices in all Principal Cities 

When writing to advertisers plea, mention TI1E 

"From 6 p. m. to 7.30 p. m. will be open 
for high power stations who wish to trans-
mit to local amateurs or any other work." 
Note:  The high-powered station will be 
designated as those who have at any time 
worked outside the city, a distance of twenty 
miles or more. 
"These rules will apply Sunday as well 

as weekdays." 
A  A 

THE latest radio "hug" to announce that 
he is the proud possessor of the smallest 

radio outfit in the world, is Alfred J. Di 
Giovanni. a 14-year-old freshman in the 
Union high school of Knoxville, Pa.  His 
outfit is less than one inch square, not much 
larger than a nickel, but it is claimed to have 
recorded distinctly the programs broadcasted 
by the large broadcasting stations in East 
Pittsburgh, which is about fifteen miles from 
Di Giovanni's home. 

A  A 

No matter what else you do, don't try to 
receive during an electrical storm. 

Ground your antenna and sit back in the 
knowledge that no lightning is going to burn 
out your set and possibly your house. 

A  A 

M EMBERS of the Caldwell, N. J., High 
School Radio Club have been buny 

assembling their new receiving set, recently 
purchased from the appropriation made 
them by the Board of Education.  It con-
sists of a Simplex short wave tuner, with 
one step of amplification.  The balance of 
the fund will be used to install a 5 watt 
C. W. transmitting set. 
The club has been allotted separate quar-

ters in the school building in which to in-
stall their station and hold their meetings, 
and the association is altogether in a flour-
ishing condition. 

A  A 

erHE 100 watt C. W. station of C. J. 
Dow, Mani, Hawaii, has recently been 

in communication with several amateur sta-
tions on the Pacific Coast. 

A  A 

O\ E 5 watt transmitting tube is used at 
Amateur Station 8 130, of Detroit. 

which has been heard frequently of late by 
Lawrence Mott, Station 6 XAD, on Catalina 
Island, Calif. Mr. Mott has also frequently 
heard Station 8 HJ, Elmira, N. Y. The 
latter station uses a 10 watt transmitter. 

A  A 

RALPH SHOWERS, Shelbyville,  
made a dictaphone record of a concert 

from Detroit, recently, then played it on 
the Dictaphone the next day, for the benefit 
,ti his family. 

A  A 

A NI VTEUR radio operators at Norfolk. 
Va., arc admonished by Admiral A. C. 

Dillingham, Director of Public Safety, that 
it is necessary to obtain a permit from the 
city electrical department before installing 
wireless apparatus. This permit is easily ob-
tainable by application to the department. 
This  requrement  is a fire-prevention 

measure, and applies more directly to trans-
mitting apparatus rather than to receiving 
sets. The reason, as explained by the elec-
tric officials of the city, is that it is neces-
sary for wires to be grounded when install-
ing transmitting apparatus, and in view of 
this fact such wires prove a hazard in time 
of electrical storms. 

A  A 

rr I IIEVES broke into the offices and 
storerooms of the Central Electric and 

Lock Company, 1309 Arch street, Philadel-
phia. recently, and stole materials valued at 
$2.000, including much radio apparatus. 

w,rzi. ,,Fss Actg. 
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'THE prize of $25 offered by the Detroit 
I Radio Show officials for the best home-
made set by girls was won by Miss Betty 
Rothfus, 10, daughter of Mr. and Mrs. John 
G. C. Rotfus, Henry Clay Hotel. 
Her set is built of two cigar boxes, some 

wire and odds and ends of metal. 
The prize for the most novel set made by 

girls was awarded to Marjorie Simpson, 13, 
of 277 Palmer Park boulevard, Highland 
Park, whose set was so arranged as to be 
carried in a small handbag. 
Cameron J. Baste], 13, of 63 Edgewood 

avenue, won the prize for the best radio out-
fit constructed by boys. 
A practical radio set built in a tiny snuff-

box won the prize for the most novel set 
made by boys for Marion H. Korreck, 3389 
Warren avenue east 

A  A 
I RVING ENGLE DEVENDORF, 8-year-
A old cub boy scout, enrolled recently with 
the Extension Division of the University of 
California for the radio course being given 
in Oakland by Herbert E. Metcalf, -radio 
expert. 
With the young radio fan was his grand-

father, Dr. Theodore Engle, of 1531 Tacoma 
avenue, Berkeley, who also wished to regis-
ter for the instruction.  Young Irving has 
read all the material he could get hold of on 
the subject of radio and talks fluently about 
wave lengths, receiving sets, and antennas. 
Ile  be the youngest member in the 
group. 

A  A 

RADIO STATION 3A0D owned and operated by Richard W. Delmotte, Har-
risburg, Pa., has done excellent work lately. 
Three means of transmission are used. 

They are CW, ICW and wireless telephone. 
A Radio Corporation transformer furnishes 
7.5 volts for the filament, and 550 volts for 
the plate. The high-tension A. C. is recti-
fied by an aluminum electrolytic rectifier. 
Four five-watt power tubes arc used as os-
cillators.  The usual filter system is used 
and consists of a Tuska inductance, Clapp-
Eastham balanced condenser, a Clapp-East-
ham thermocouple type 0, one ampere, a 
Roller-Smith 0-4 ampire meter, and an 0-500 
milli-ammeter.  The apparatus is mounted 
on a heavy bakelite panel. A desk transmit-
ter is used for radiophone speech, and a trans-
mitter has been put into a Victrola to broad-
cast music. 
The receiver is one of the well-known 

Westinghouse type RC receiver, which con-
sists of a single circuit tuner, and a detector 
and two step amplifier. Brandes Navy re-
ceivers are used and several extra pairs have 
been installed for the convenience of visitors. 
The Marconi VTs are used for long distance 
relay work, the three tubes taking only one 
ampere at four volts. Although these tubes 
are efficient they will not give sufficient am-
plification of radiophone concerts from the 
different broadcasting stations sufficient to be 
heard all over the house. In order to over-
come this, two five-watt power tubes are used 
as amplifiers. The output of these tubes is 
fed to a type R-13 Magnavox. When using 
the two five-watt tubes and Magnavox the 
music and speeches from Pittsburgh, Schen-
ectady, N. Y., and various other stations are 
plainly heard throughout the house.  The 
direct current for the tubes and Magnavox 
comes from both an eight-volt, 140-ampere 
F.xide Navy battery, and a four-volt, 280-am-
pere hour battery. 

A  A 

AT the regular meeting of the New Haven 
Radio association on April 12, in Fra-

ternal Hall at 19 Elm street, Pres. J. T. 
Butler announced that the association is 
starting a membership campaign and contest. 
Pres.  Butler  also announced  another 

contest which will be open to every amateur 

in the city, whether a member of the organi-
zation or not. This contest will be divided 
into two classes, the school boys in the junior 
class and the adults in the senior class. In 
this competition any amateur schoolboy hav-
ing a crystal set of his own construction 
may bring it to the club meeting on May 18 
to be inspected by the judges. The five judges 
will carefully look over each set submitted, 
taking into consideration the general appear-
ance, wiring, workmanship and operation, 
and after examining the diagram which must 
accompany the apparatus, will determine the 
winner, who will then receive a year's sup-
porting membership in the association, which 
is equivalent to $6. The senior contest will 
be on the same plan, excepting the sets, 
which will comprise only those of the re-

generative type.  The senior prize will be 
the same as the junior. The judges in this 
competition will be A. P. Seeley, S. Martino, 
Charles C. Aldrich, Roland Barnum and 
W. H. Wygant. A diagram of the hookup 
must accompany each set submitted. 
At the special meeting held on April 20, 

the meeting night of the association was 
changed from the second and fourth Thurs-
days of each month to the first and third 
Thursdays. An amendment to this effect was 
also made in the by-laws. 
Owing to the absence of J. T. Butler, pres-

ident, and R. E. Wilmott, secretary, who 
were unable to be present due to previous 
engagements, Stallo Martino presided and 
Stanley Need was secretary. 

..Staaniebee 

N2 T-100 

N2 T - 101 

N2 T-106 

N2 T - 105 

N2 T - 102 

Ne. r.103 
N2 T•104 

N-S 
N AA 

CRYSTALS 

MADE IN L.I.S.A 

Introducing Seven Better Radio Instruments 
15 years of direct contact with the radio field has en-
abled us to develop these products. Each has new and 
unusual features that place it far ahead of common 
types—not one is a rushed-on-the-market experiment. 

HERE THEY ARE 
No. T-100 Reversible Rheostat 
all metal type for table or panel 
inounting. For use with any de-
lector or amplifier bulb-smooth 
action, perfect contact, substan-
tial pointer with insulated knob. 

-a Wier rheostat 
Price $1.00 

No. T-101 V. T. Socket - Me-
, Minkel features that make it the 
only socket on the market that is 
genuinely rigid and strong when 
caed for panel mounting and yet 
perfectly adapted to table or base 
mounting. All metal with Bake-
lite contact support. 

-a kiln socket 
Price 75c 

No. T-106 Ad•ptaphone 
:onverts the sound chamber of 
phonograph into • loud speaker. 
Made of high-grade rubber. Will 
not scratch or mar parts of pho-
nograPh.Not necesaaryto remove 
ap from receiver. Will fit all 
phonographs except the Bruns-
wick. 

-a better adapter 
Price $1.00 

No. T-105 Crystal Detector-
New and ingenious design pro-
vides every adjustment to facili-
tate proper contact with the crys-
tal. Contact wire can be moved 
to any point on crystal. Pressure 
can he easily regulated. Contact 
wire instantly renewable. 

-a bettor crystal detector 
Price $1.00 

No.T-102 StoppingConderwer 
-- Heavy metal plates of novel de. 
sign fono substantial case for 

condenser. Mica diele.tr,, 
parity .0005 MF. Highly nickeled 
and polished, mounted on insu-
lating base.  Can be removed 
for panel mounting. 
-a Meer stopping condenser 

Price 75e 
No. T-103 Grid Condenser, of 
similar design as above. Proper 
capacity for grid circuit in V. T. 
Hookups. 

-a Meter grid condenser 
Price 40c 

No. T. 104 Moisture • Proof 
Variable Grid Leak - arranged 
for front of panel mounting in 
connection with Grid Con-
denser. Nickeled and polished 
cover.  • 

-a better grid leak 
Price 60c 

—and better than ever 
the famous 

N-S "Red-Head" Phones-3003 
ohms. A triumph in Radio Re-
ceiver design. Beauty of design 
and ruggedness of construction 
coupled with a supreme sensitive-
ness are features that make 
"Red-Head." the ideal telephone 
receivers for radio work. 
Price with Cords $8.00 
—and 
N-S NAA [Arlington Testedl 
Supersensitive Crystals, id,. 
vidually tested and packed in 
convenientmetal boxes. Galena. 
Silicon or Goldite. price each 
25c. Same mounted in cup, 10c 
each. 

Number yourself among our thousands of friends and 
customers who know the reliability and accuracy of 
N-S Radio Products. 

Send jor Bulletin W, which describes 
these products in detail 

Beaters: Write for our very attractive proposition. 
IM ME DIATE  DELI VERY 

«-G >e 

N-S 
'REDHEAD PHONES 

U M W\ 
Teet*le Radio Division 

When writing to ady..rtnet-s please mention E ÀLir0 
UNIVERSIT Y OF MICHIGAN 
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THE Des Moines Radio association met 
recently  to continue deliberation on 

measures for regulating and improving radio 
transmission and receiving in this section. 
Information concerning proper construc-

tion of aerials from the standpoint of light-
ning safeguards will be distributed to mem-
bers who attend, through the courtesy of City 
Electrical Inspector Stedman. 
A committee on revision of the associa-

tion's constitution, appointed at a previous 
meeting by President Frank Page, reported. 
The revision is intended to open the mem-

bership to radiotelephone experimenters and 
enthusiasts, not all of whom would be eligi-
ble under the old rules of the association. 
which was formed when wireless telegraphy 
was the only form of radio in use. 

I NTERFERENCE of radiophone broad-
casts and wireless transmission in gen-

eral by amateurs operating badly tuned sta-
tions on unauthorized wave lengths was con-
demned by the Seattle Totem Radio Club 
at its meeting in the Chamber of Commerce 
assembly room. 
The club's traffic committee was instructed 

to locate wireless operators in the district 
who have refused to comply with existing 
air regulations, and urge them to take notice 
of the annoyance they cause all radio fans. 
A resolution was passed to the effect that 
the club's radio traffic rules be published in 
the press, so that all amateurs will know 
when they can send messages and on what 
wave length. 

Fr HE Desdemona, Texas, Radio Club was 
I organized on March 8th with a member-
ship of 125. An initiation fee of ten dollars 
per member was charged, the money to be 
used for the purchase of radio apparatus. 
The club has already installed a Colin 13, 
Kennedy universal receiver with a two-step 
amplifier, including a Magnavox. Code and 
theory classes are held by the club three times 
a week. The club is contemplating the in-
stallation of a spark and also a C.W. trans-
mitter, possibly in the near future. The offi-
cers of the club are T. W. Griffith, Presi-
dent; Elmer Simpson, Vice President; W. S. 
Jarrett, Secretary, and Frank Gee, Treasurer. 

A  A 

  A RADIO show will be staged at the Em-
porium, San Francisco, Calif., in con-

junction with the Shriners' Convention, June 
12 to 17. 

A  A 

THE 

ARADIO exposition, under the auspices 
of the Springfield Daily Union, will be 

held at the Auditorium, Springfield, Mass., 
June 19, 20 and 21. 

Popular 
RADIO RECEIVER 

Type 
224 

Price 
$35 

Inspect this new Tuska Set at your dealer's.  The 

Type 224 Receiver is completely moulded.  It is the 

ideal set for the beginner.  Two knobs: one for 

wave length, the other for regeneration. 

Licensed under Armstrong Patents.  Send 5 Cents for 
our new Catalog No. 3. 

The C. D. Tuska Company 
26 Hoadley Place 

Hartford, Conn. 

When writing to adve rsers please mention 

Digitized by LICK S C  UNIVERSITY OF MICHIGAN 

A  A 

THE Milwaukee Amateurs' Radio Club 
was founded in January, 1917, by L S. 

Baird, A. C. Kletzsch, Jr., J. B. Hitz and 
Alonzo Pawling. 

In the spring of 1919 and shortly after the 
government ban on amateur radio activities 
was removed, a meeting of the Milwaukee 
Amateurs' Radio Club was held and plans 
were made for the club season of 1919-1920. 
A careful survey of the city was made and 
a list of all amateurs was compiled. This list 
was the nucleus of the complete record of all 
amateurs in the city that the club now keeps. 
The trustees' room of the Milwaukee Public 
Museum, which has a seating capacity of 
about one hundred, was secured as a hall for 
the club to convene in.  • 
The season of 1921-1922 was opened with 

L. S. Baird as past-president; C. N. Crapo, 
chairman of the board of direction; D. J. 
Gellerupt, president; H. F. Wareing, vice-
president; L. W. Klingbiel, secretary; and 
E. W. Ruppenthal, treasurer and business 
manager. 

The club meets weekly at 8:00 P.M. on 
Monday evenings, except the third Monday 
of each month.  Visitors and prospective 
members are welcome at all meetings. At 
meetings when outside speakers are not pres-
ent, members present papers and informal 
discussions take place. Previous to the hour 
of opening the meeting, half an hour is de-
voted to code practice.  Members at meet-
ings are encouraged to present both radio 
traffic and technical problems and in the near 
future a plan will be inaugurated whereby a 
certain period of the meetings will be devoted 
to giving instruction in elementary electricity 
and radio communication. 

Clubs in Milwaukee and its suburbs affili-
ated with the Milwaukee Radio Executive 
Council, consisting of Wauwatosa Radio 
Club, meeting on Monday evenings in the 
Wauwatosa High School; West Allis Radio 
Club, meeting on Friday evenings in the West 
Allis Public Library; South Side Radio Club 
of Milwaukee, meeting on Wednesday eve-
nings in the South Side Branch of the Public 
Library, and the Milwaukee Amateurs' Radio 
Club, are engaged in the solution of local 
radio traffic problems. 

Correspondence should be addressed to 601 
Enterprise Building, Second and Sycamore 
Streets, Milwaukee, Wisconsin. 

WIRELESS AGE 
U Iii di I i_ 
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STATIONS W ORKED AND HEARD 
Stations  worked should be enclosed  in brackets.  All monthly lists of  distant stations 

worked and heard which are received by the 10th of each month will he published in the 

next month's  issue.  For example, lists received by November  10th  will  he published 

in the December issue.  Spark and C. W. stations should be arranged in separate groups. 

1CMK. P. H. BLOOM. 682 East St., Holyoke. 
Mass. (March and April) 

LW -lagi,  lamq, (lary), (lasf), 
lavr, lawb, (lazx), lazw, (ibas), lbdc, 
(lbdi), (lbea), lbep, lbes, (lbfu), lbhd, 
(lbgf), lbkp, (lbkq), lbqe, Ibrq, lbsd, lbtu, 
lbua, lbwj, (leak), (lcgq fosse), lcik, lcjz, 
iced, lcpz, (leo tone), (Ili), (Ikn lone), 
( lqp), luj (lvt), lxm, lxz, lyk, lac, (2aab), 
2abz, 2acq cw&fone, 2afp, 2agb, (2aja), Zarn, 
2amq,  (2aqu), 2awf, 2awl, 2aws, layi, 
(2ayv), 2ba. 2bb fone, 2bbb, 2bcf, 2bea, 2beb, 
2beh, 2bem, 2bgi, 2bgm, 2bjl, (2bnz), 2brb, 
(2btj), 2btw, 2bxp, Zbyw, 2bzv, Zcaf, 2cbw, 
2ccd, 2ccI. 2cda, 2cf t, 2cgq. 2cjn, 2e1, 2f p, 2kp, 
21cu, 2kv, 2nz, 2of, 2ud, 2va, 2zk fone, 2zs, 
3aae, (3aag), 3aao, (3adx), 3ahk. 3aig, 
(3ajd), (3a1), (3a1u), 3all, 3any. 3apq, 3aqr, 
3arm, 3arj, 3ary, 3aso, 3atz, 3avy. 3ba, 3bag, 
3bfu, 3bhl, 3bof, (3biv), 3bm, 3bnu, 3buv, 3bz, 
con 3bp, (3cg), 3cc, 3cm, 3cz, 3dm, 3em, 3ff. 
3fs, 3fr, 3hg, 3iw, 311, 3jj, 3j1, 3km, 31r, 
(3mo), (3b1f cw&fone), 3sq, 3vs, 3v,.v, 3wf, 
3zo cw&f one. 4az, 4by, 41)f. 4bq, 4dc. 4db, 
4dq, 4g1, (4id), 41p, 4zc, 4ce. con 4co, 5if. 5fv, 
5ek, 8ahe, Baba. 8acf. 8adg-. (8ago). Salo, 
8alt, 8alb. 8amk. 8anb, Banc. 8anr. 8apt, 8aqv, 
8aoa, 8aoo, Hark. 8ari, 8arw. (8avd dalite), 
8awm, 8awp. 8awx, 8axk, 8azx, 8bbk. Sbdh, 
8bdu, 8Ibcj. 8bjv, 8bnj, 8bny. 8bqu. 8bss, 8btp, 
8buq. 8bum, She, 8bzy, 8cay, 8caz, 8cbj, 8cf p, 
8cfs. 8cko. &km, 8cns, &co. 8dv, 8ev, 8ge, 
(8am). 8hj, 8iq. Sjs, 81cs. 81b, 81f, 8nb, 8nv, 
Soc, (8os). 8oz. 8pc, Spt. 80. 8qm. 8qz, 8ro, 
8se. 8sf. (8th'), 8ud, 8uk. 8vv. 8xae f one, 8xe, 
8xv, (8vae). 8zx. 9aay, 9aja, 9ajh, 9als. 9ark, 
9axf, 9blo. 9bp, 9brl, 9bsg, 9dax. 9dv. 9dw, 
9dyn‘ 9hw. 9in. 9kp. 91q, 9wh, 9wk, 9zg. 9z1, 
con 9al. 
Receiving done on only one tube. Would 

be glad to hear from anyone hearing my 10-
watt cw transmitter, lcmlc. 

2NE, A. H. SAXTON, 211 Claremont Ave., Jer-
sey City, N. J. (March and April) Single Tube. 

CW-Can 3bp, laf, laip, lajp, lalz, lary, 
lazw, Ibbw, lbdc. lbdi, lbes, lbkq, lbsd, lcak, 
lcjh. lcka (voice), lcnr. hg, 1pr. 1pt, lqp, 
lvt, lxa, lxm, lxz, lyk, 2bqd. 2xq. 3aln, 3ba, 
3bnu. 3buv, 3cc, 3f s. 3qv. 3x1. 3zo. 3zy. 41:11, 
4by. 4th, 4g1. 4zc, 51v, 5uu, 5za, 8acf. Sago, 
8aim, Salo, Sand, 8aqo, 8aqz. 8ark, 8awm, 
8awp. 8axc, 8axk. 8bdg, 8bef, 8bo, 8brl, 8bss, 
8bzh. 8caz, Bald, 8du, Sea, 8eb, 8ga, 8hj, 
8nn, 8oz. 8qb, 8qm, 8qz, 8sp, 8uk, 8vp, 8vy, 
8xz, 9aja, 9axf. 9brl. 9f z. 9kp, 9vg. 9wa. 9z1, 
nof. wgy. 
Spark-Can 3bp. can 3j1. ladc, lakg, laok, 

lary, lauv, law, lazk, lbdt, lbjc. lbop. lbqa, 
lbvh, Ice. lcgu, lcja, lcm, Icni, lcolc, lcp, 
ici. ldy, lgm, Ilz, Irv, lrx, lsn. lwq, 2ahu, 
2pv, 2sz, 2xq, 3ei, 3gn. 3ta. 4bi. 5sm, 5ka, 
8acf, 8afk, 8ahh. 8.1 4 Salo, Bard, 8awp. 8awu, 
8axy. Say, 8ayi, 8ayn, 8bco. 8bfh. 8bxx, 8ew, 
8f t, 8jj, 8nz. 8rq, 8tb, 8tk, 8uc. 8vq. 8wo, 8xe, 
Szac. 9aaw, 9acb, Paf k, 9agr, 9aiu. 9aky, 
9awz. 9azf. 9bp. 9dso. 9dzy. 91f. 9ox, 9pc, Pug, 
9uh, 9v1, 9wt, 9yb, 9zj, 9zn. 

ItAWF, E. WIRSING, Albany, N. Y. (April) 

Spark-I aa,  1 aco.  law.  lbop.  (lboq ), 
(lbrq), lcni, lgrn, Iho. Irv. lrx. lyd. 2aaf, 

2abm. 2aje, 2aqi, 2ar, 2cgj, 2ct, 2dn, 2e1, 2rm, 
2ts, 2wb, 3abb, 3agt, 3aov, 3aqz, 3eh, 3fb, 3f p, 
3gx, 3hj, 3ii, 3nb, 3pu, 3qn, 3rw, (4cx), 8acf, 
8afb, 8ahh, (8ahq), 8ahz, 8aic, 8aij, Bard, 

8auy, 8bep, 8bss, 8bsy, 8cdi, &h, 8chv, 
8eb, 81 t, (8jj), 8ky, 81b, 8rq, 8tt, 8vq, 8wo, 
8wz. 8zo, 9aaw, 9agr, 9awp, 9dcx, 9dhz, 9dso, 
9ki, 9mc, Pox, 9uh, 9yb, can 3bp, 3f o. 

IF IT'S  NE W  

ORIGINAL 

or  BETTER 

MAZDA RADIO MAKES IT 
Variable Condensers 

2,000, 3,000 and 4,000 Ohm Head Sets 
Amplifying Transformers 
Jacks 
Plugs 
Carbon Rheostats 
Binding Posts and Screws 
Contact Points 
Switch Points 

and other necessary accessories. 

Absolute guarantee of quality  Very attractive prices 

THE MAZDA RADIO MANUFACTURING COMPANY 
1830-40 East 35th Street  Cleveland, Ohio. 

NOVO "B" Batteries 

NOISELESS -DEPENDABLE--GUARANTEED 

19 Sizes -Plain and Variable 
22 1/2  to 105 Volts 

NOVO 
MANUFACTURING CO. 

424 W. 33rd St.  531 So. Dearborn St. 
NE W YORK  CHICAGO 

‘Vhen writing, to advertiser 

Digitized by (_3008 C 
please mention THE WIRELESS AGE 
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CW-layz, lazw,  (lbrq), lbwq, lcac, 
(lcnc), lcnr, ljt, (lqp), luj, lxz, 2ajr, 2ayv, 
2azz, 2bcf, 2bea, 2beb, 2bem, 2bfz, 2bnd, 
(2brc), 2ccd, 2c1 t, 2dx, 2fp, 2f z, 2kp, 2nz, 
2of, 2vh, 2wi, 2z1, 3aad, 3adt, 3a1u, (3anj), 
3any, 3aqh, (3awh), 3ba, 3bg, (3bh1), 3bli, 
3bjy, 3cc, 3fs, 3f v, 3hg, 3iw, 3km, 3qv, 3sh, 
3vw, 3x1, 3xz, 3zo, 3zy, 4bq, 4by, 4eb, 4eh, 
4gh, 4g1, 4iv, 4kc, 41p, 5do, 5fv, 5rI, 5wo, Sago, 
(8aja), 8anb, (8anj), 8aqo, 8aqz, 8ark, 8arw, 
8asm, 8auy, 8avd, 8awn, 8awy, 8axc, 8bke, 
8blx, 8bo, 8bpu, 8coo, 8czd, 8dv, 8f t, 8hm, 81b, 
81x, (8pn), 8qz, 8tb, 8uk, 8vy, 8xak, 8xe, 8xv, 
8:cwa, 8ym, 8zae, 8zz, 9aap, 9ajh, 9aou, 9arg, 
9bp, 9dea, 9dgq, 9dzz, 9ei, 9f z, (9i1), 9kp, 
9so, 9xi, nfkx, (nzo), wha. 
Fone-lbka, 2xb, 2xj, 3xw, kdka, kdow, 

kyw, nof, wbl, wbz, wfi, wgi, wjz, wlk, woh. 
wpi. wwj. 

R,uniumionimunutniuutmlimanumumminuummuniumuninainnwinumflinunin2 

Queries Answered 
Answers will be given in this department 

to questions of subscribers, covering the full 
range of wireless subjects, but only those 
which relate to the technical phases of the 
art and which are of general interest to 
readers will be published here.  The sub-
scriber's name and address must be given 
in all letters and only one side of the paper 
written on; where diagrams are necessary 
they must be on a separate sheet and drawn 
with India ink.  Not more than five ques-
tions of one reader can be answered in thr 
same issue. To receive attention these rules 
must be rigidly observed. 
Positively no questions answered by mail. 

C. J. A., Brooklyn, N. Y. 
Q. 1. Can I use a loop aerial (indoors)? 

Amateur 
Radio Directory 

and 

Call Book 

2nd Edition 
Now Ready 

for 
Delivery 

A complete UP-TO-DATE list of American 
Amateur Stations. 

A complete UP-TO-DATE list of Broadcasting 
Stations and Special Stations. 

Notes on Construction of Receiving Set and Cali-
bration of Receiving Set without the use of 
Wavemeter. 

Price $1.00  
Dealers write for prices 

WIRELESS PRESS,  326 Broadway, New York 

RADIO CABINETS 

BOGERT & HOPPER, Im.. 
65 Barclay Street 

NE W YORK CITY 

Hard or soft wood, Ma-
hogany or Walnut Finish, 
manufactured  according 
to your specifications. 

Wooden parts for Radio 
Outfits, including Vario-
meters and Couplers. 

Send us Sample 
or Blue-print 
For Estimate 

Telephone 

Barclay 7416-7 

When writing to advertisers please mention 

Digitized by L.100gil: 

I am located in the Greenpoint section of 
Brooklyn. 
Ans. 1. Yes. 
Q. 2. What sort of apparatus must I use 

with a loop aerial, using head phones? Please 
give the hook-up. 
Ans. 2. Hook-up can be secured by writ-

ing the Commercial Dept. of the Radio Corp-
oration of America asking for Bulletin No. 
6A, which contains advanced information on 
this subject. 
Q. 3. What sort of apparatus must I use 

with a loop aerial, using a loud talker? 
Ans. 3. Add two steps of Audio Fre-

quency to the diagram mentioned above. 
Q. 4. If the loop aerial is practical, please 

give size same should be made. 
Ans. 4. Use wooden frame three foot 

square wound with six turns of No. 14 13 
and S lamp cord, each turn spaced i/2-inch 
apart. A tap should be provided at each 
turn. The loop should be shunted by a 
variable condenser of about .0005 mid. ca-
pacity. 
Q. 5. What would be the probable range? 
Ans. 5. Answer to this question would 

only be a guess and would not be worth any-
thing under varying conditions. 

A. L. F. Wallace, Kansas. 
Q.  I. I have never seen a good explana-

tion of wavelength for receiving wireless. 
Ans. 1. Refer you to part six of "Prac-

tical Wireless Telegraphy" by Elmer E. 
Bucher. 
Q. 2. Does the amount of capacity of an 

antenna count in, when using inductances? 
Say we use a two hundred meter coil and 
a two hundred meter antenna, does this total 
four hundred meters? 
Ans. 2. Yes. Four hundred meters. Sug-

gest that you get a copy of "Wireless Ex-
perimenter's Manual" by Elmer E. Bucher. 

C. R. D., Belmar, N. J. 
Q. I. What is the transmitting wave-

length of an aerial of the "T" type, four 
wires (not shunted at spreaders) 60 feet 
long, 10 feet wide, a 40 feet lead-in, and a 
ground wire 6 feet long? 
Ans. I. Your antenna will have a natural 

period of approximately 115 to 125 meters 
but the transmitting wavelength will be great-
er depending upon the transmitter used. 
whether it be a tube or spark. 
Q. 2. Will the receiving wavelength be 

the same as the transmitting wave? 
Ans. 2. The receiving wavelength will de-

pend upon the adjustments of the receiver as 
well as the natural period of the antenna. 
Q. 3. Will it make any difference if I 

shunt the aerial wires at the spreaders? 
Ans. 3. Yes. This would be very advis-

able. 
Q. 4. Where can I buy Meyer's Tubes. 

Western Electric Tubes, and French Tubes? 
Ans. 4. We are unable to state. 
Q. 5. Will you please print a hook-up for 

one stage of Radio Frequency (using Radio 
Corporation Tube and Transformer)? 
Ans. 5. Write to Commercial Dept. of the 

Radio Corporation of America asking for. 
Bulletin No. 6A. 

_ 
W. H. McA., Monterey, Cal. 
Q. 1. Please tell me how long a six-wire 

cage aerial, 60 feet long and 30 feet high, 40 
feet lead-in and eight-wire counterpoise 
should be, to be used with a C. W. trans-
mitter under 200-meter wavelength. How 
long should the counterpoise be? 
Ans. 1. Approximately 90 feet long for 

a "T" type of antenna. The counterpoise 
should be of same length and contain the 
same number of wires and should be placed 
directly under the aerial. These figures can 
only be taken to be approximate as the stir-
rounding metallic objects, trees, etc.. will 
have a considerable effect upon the natural 
period of your antenna. 

THE  7s7T1r4-7FrM iet?An 
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Q. 2. flow many turns of No. 22 wire 
should there be on a short wave plate vario. 
meter ? 
Ans. 2. Approximately 50 turns on each 

coil but this is governed by the diameter of 
the coils. 

NOTE. —After reading the question by G. 
C. H. in the February WIRELESS AGE, I be-
lieve I may be able to give some information 
of interest to you, and to the inquirer. WGG 
is on a wavelength which is about 600 cycles 
different from that of NSS, and NSS heter-
odynes him so that we can copy him at any 
time on galena.  NSS changes his wave-
length slightly to form dots and dashes, and 
this results in a slight change of tone heard 
when copying WGG. It is very likely that 
all the other CW stations that G. C. H. re-
ports hearing are the result of two trans-
mitting stations operating on nearly the same 
wave.—Vicrog ANDREW, 8 BPP. 

STATEMENT OF THE OWNERSHIP, MAN-
AGEMENT.  CIRCULATION.  ETC.,  RE-
QUIRED BY THE ACT OF CONGRESS OF 
AUGUST 24, 1912. 

Of the Wireless Age, published monthly at New 
York. N. Y., for April 1, 1922. 

State of New York  1 
County of New York f" 

Before me, a Notary Public in and for the State 
and county aforesaid, personally appeared  J. An-
drew White, who, having been duly sworn accord-
ing to law, deposes and says that he is the editor 
of the Wireless Age, and that the following is, to 
the best of his knowledge and belief, a true state-
ment of the ownership, management (and if a daily 
paper, the circulation), etc., of the aforesaid pub-
lication for the date shown in the above caption. 
required by the Act of August 24, 1912, embodied 
in section 443, Postal Laws and Regulations, printed 
on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 
Publisher, Wireless Press, Inc., 326 Broadway. 

New York, N. Y. 
Editor. J. Andrew White, 326 Broadway, New 

York, N. Y. 
Managing Editor, none. 
Business Manager, J. D. Conmee, 326 Broadway. 

New York, N. Y. 
2. That the owners are (Give names and ad-

dresses of individual owners, or, if a corporation, 
give its name and the names and addresses of stock-
holders owning or holding 1 per cent or more of 
the total amount of stock.) 
Wireless Press. Inc.. 326 Broadway, New York, 

N. Y. 
E. J. Nally (850 shares). 233 Broadway, New 

York, N. Y. 
3. That the known bondholders. mortgagees, and 

other security holders owning or holding 1 per cent 
or more of total amount of bonds, mortgages, or 
other securities are: (If there are none, so state.) 

None. 
4. That the two paragraphs next above, giving 

the names of the owners, stockholders, and security 
holders, if any, contain not only the list of stock. 
holders and security holders as they appear upon 
the books of the company but also, in cases where 
the stockholder or security holder appears upon the 
books of the company as trustee or in any other 
fiduciary relation, the name of the person or cor-
poration for whom such trustee is acting, is given; 
also that the said two paragraphs contain statements 
embracing affiiant's full knowledge and belief as to 
the circumstances and conditions  under  which 
stockholders and security holders who do not ap-
pear upon the books of the company as trustees, 
hold stock and securities in a capacity other than 
that of a bona fide owner; and this affiant has no 
reason to believe that any other person, association, 
or corporation has any interest direct or indirect in 
the said stock, bonds, or other securities than as so 
stated by him. 
5. That the average number of copies of each 

issue of this publication sold or distributed through 
the mails or otherwise, to paid subscribers during 
the six months preceding the date shown above is 
  (This information is required 
from daily publications only.) 

J. ANDRE W WHITE. 
Editor. 

Sworn to and subscribed before me this 18th day 
of March, 1922. 
[Seal]  M. H. PAYNE, 

Notary Public. 
(My commission expires March 30. 1924.) 
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'49/-17/ want the 

Equipment- with 

LatestImproVements 

Cfo get 

HESLAR 
RADIO 

EQUIPMENT 
VERY HESLAR Product features from 
one to six improvements.  Heslar com-
plete sets and all parts are far in 

advance of the times; they are designed and built 
with an eye to permanence; they represent the highest 
development of Radio art. 
Lieutenant O. F. Heslar, during his fourteen years 
with the U. S. Navy, contributed largely to the knowl-
edge that has developed and simplified radio. 
Under his personal direction, the large HESLAR or-
ganization is now turning out sockets, jacks, variable 
condensers, Heslar Equa-tone phones and complete 
sets—products that are second to none. 
A few weeks will bring the introduction of the new 
HESLAR CABINET SET—perfectly constructed 
and artistically finished—a joyous surprise to all Radio 
fans. 

MESLAR 
RADIO CORPO'RATION 

IN DI AN APOLIS 

Dealers! 

. 

There is money in HESLAR EQUIPMENT for you. 
Dealer territory open on our new, unique plan—a plan 

made from your view point.  WRITE TODAY! 

to advertisers please mention TH  \V-31it sPI-O eH 

UNIVERSITY OF MICHIGAN 
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WHERE HISTORY COUNTS 
The spread of radio enthusiasm over the country has brought in its wake 

a host of new companies and instruments.  Radio products of all kinds and 
qualities are flooding the market.  The new purchaser, not being familiar 
with the names of the old established radio companies, has little to guide 
him in his choice. 

We, accordingly, ask you to weigh the fact that the General Radio 
Company was one of the earliest manufacturers in the field of high-grade 
radio instruments.  It has for years maintained a research laboratory for 
the development of new apparatus.  Our instruments are in daily use at the 
Bureau of Standards radio laboratory, the radio laboratories of the Army 
and Navy, the  principal  college and commercial  research  laboratories 
throughout the country, as well as by thousands of citizen radio enthusiasts. 

We have not allowed the enormously increased demand to cause us to 
discard our rigid inspection system or to lay aside our development work. 
We have a reputation to maintain. 

When you purchase radio instruments, we ask you to give consideration 
to these facts.  Every instrument we make is guaranteed.  When you think 
of Radio, think of GENERAL RADIO. 

TYPE 23IA 
AMPLIFYING TRANSFORMER 

A noteworthy example of our instru-
ments is the amplifying transformer 
illustrated in the cut.  This trans-
former Is designed to give the maxi-
mum amplification possible, using a 
Radiotron CV-201  tube.  It has an 
impedance ratio of 15 and an energy 
amplification of 400. 

Price, Completely Mounted, 

$500 

SEND FOR FREE RADIO BULLETIN 909N 

GENERAL RADIO  COMPANY 
M ASSACHUSETTS AVENUE AND WINDSOR STREET 

CAMBRIDGE 39  MASSACHUSETTS 
Standardize on General Radio Equipment Throughout. 

CARRIED BY LEADING DEALERS 

MITCHELL 
RADIO CABINETS 

W e manufacture a co mplete line of radio cabinets in 

Quartered  W hite  Oak,  Genuine  Mahogany,  and 

A merican  Black  W alnut,  Quick deliveries —quantity 

production prices. 

W e will gladly quote prices on any special designs you 

may want.  Send us your specifications and get our prices. 

THE ROBERT MITCHELL FURNITURE CO. 
CI NCI N N ATI, O HI O 

Cabinet woodwork since 1836 

Make No Mistake!  
The  KLOSNER 
Vernier Rheostat 

Is the only Vernier Rheostat mad( 
having the exclusive feature of using 
but 

One Single Knob 
for both rough and fine adjustments. 
This feature allows the symmetrical 
appearance of the single knob to be 
retained when mounted on a panel 
with other instruments, and, at the 
same time adds to the simplicity and 
ease of operation  in obtaining the 
necessary fine adjustments  for best 
results  from  the  modern  critical 
vacuum tubes, especially when receiv-
ing phone and C. W. signals. We in-
vite comparison with any other fila-
ment rheostat now made. Look for the 
name "KLOSNER" moulded on the 
base. 

Your dealer has them 
or send direct to us 

Price $1.50 
Shipping Weight One Pound 

A Two-Cent Stamp Brings Interest-
ing Literature. 

Made Only by the Originators. 

KLOSNER IMPROVED 
APPARATUS COMPANY 
2024 Boston Road, Dept. W4 

New York City 

Çiep oftwfn 
&) RADIO SERVICE 

INC. 

80 Washington Street 
NEW YORK 

R A DI O DIST RIBUT ORS of all 

standard makes of apparatus. 

When writing t.1 advertisers please mention THE WI kr:1.1•SS AGE 
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To Get the Most from Your 
Radio Set Use "A" and "B" 

WESTINGHOUSE 
RADIO 

BATTERIES 

"The 

143/4 in. long 

21/4  in. wide 

33/4  in. high 

Best Westinghouse 
can build." 

WESTINGHOUSE 
UNION BATTERY CO. 

Swissvale, Pa. 

»Witte 

The Westinghouse "A" is a special 
radio battery, made with a heavy 
plate and separator to insure long 
life.  It furnishes just the type of 
strong, steady, constant current of 
low voltage that radio reception 
needs.  It will stand continuous use 
without getting "tired." 

The Westinghouse "B" is the best 
answer yet found for "B" battery 
problems. With occasional recharg-
ing it will be constantly full of 
energy and will last indefinitely. 

It is noiseless, clarifies the signals, 
does not polarize.  Its adjustable 
contact gives adjustable voltage by 
which you can take the howl out of 
your vacuum tube. 

Don't let inefficient batteries 
spoil your radio pleasure.  Get 
Westinghouse "A" and "B" 
from your radio dealer or call 
on the nearest Westinghouse 

Battery Service Station. 

Easy and Economical 

for wirelesstelepl e 

Bu mp your wireless station. on the ABC sectional sys-
tem. Start with just the first 
UNIT —(a complete receiving 
outfit in itself.) Whenever you 
wish, add other ABC UNITS 
—just like a sectional bookcase 
—without discarding a thing! 

Ask your radio or electrical 
dealer about this exclusive fea-
ture of ABC UNITS. 

jE WErr MFG. CORP. 
Ceetadtan P..th »WI. , 

New la. 

RADIO "A" 
BATTERIES 

Built Right Since 1903 

WITHERBEE 

STORAGE BATTERY CO., Inc. 
643-55 W. 43rd St.,  New York City 

fiend 

Receiver« 

Micro-
Phones 

HIGH GRADE 

WIRELESS APPARATUS 
i/Vmerican edectric 

C O M P t \ 1 
state and «4111 Streets  g hiengo, U. S. t. 

WIRELESS "-11" BATTERIES 

Are Quality Batteries Different From The Ordinary 
They are made of Seamless Cells.  Every one is carefully 
tested for noiseless operation before leaving the factory and is 
guaranteed to give longer life and better service than any other 
battery made. 
Send today for prices and full particulars about this BETTER 
Battery. 

The Usona Manufacturing Company, Inc. 

TOLEDO 
ONE HUDSON STREET 
NEW YORK CITY  SAN FRANCISCO 

fS MCIAILY..CO: r âKàEr el eR.N MO 

THE  cp.egt5 pRiNG 

When writing to advertisers please mention THE WIRELESS AC1' 
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Our experience as representatives 
of all the popular makes of radio 
apparatus enables us to render the 
best service. 

We are authorized Radio Corpor-

ation jobbers, including the fam-
ous Westinghouse Receivers and 
new General Electric Receivers. 

PHILADELPHIA WIRELESS SALES CORP. 
1533 PINE STREET  PHILADELPHIA, PA. 

.101; /N ,STOCK 

Year Book Wireless Telegraphy, 1922 
Price $6.00 

WIRELESS PRESS, Inc..  326 Broadway, New York 

F QUALITY counts, bear in mind that Ace equipment speaks 

for itself.  An Ace type TRU Concert Receptor can be placed 
in your parlor, and is in a class with your piano or finest phonograph. 

$50. 
•  •4 

$50. 

Licensed under Armstrong 
Patent No. 1,113,149 

For electrical efficiency we claim our TRU to be equal or superior to any similar 
equipment now on the market. 

A very important point to be considered in purchasing a Concert Receiver is the 
proposed change of wave lengths of broadcasting stations. The majority of Radio 
receivers now on the market would be worthless should this change be effected. Our 
receiver is arranged for immediate adaptation to this change by even a most inexperi-
enced person. 

Better investigate—we have literature for the asking. 

THE PRECISION EQUIPMENT COMPANY 
2437-39 Gilbert Ave.  Cincinnati, Ohio. 

A 1111 plitylng 
Transformer 

Amplify your signals 
with 

ACME Transformers 

PECIALIZATION in build-
ing transformers as in all 

other lines results in a high 
degree of efficiency. Whether 

you build your own apparatus 
or buy assembled outfits insist 

on the use of proven units. 
Acme Transformers in your 
vacuum tube amplifier equip-
ment magnify voice and music 
as well as code without distor-

tion  and  without  howling. 
They are priced as low as 

specialized quantity  produc-
tion permits, with due regard 

for  quality.  At  all  Radio 
dealers. 

A C M E 
A P P A R A T U S  C O. 

190 Massachusetts Ave. 

CAMBRIDGE, MASS. 

Transformer and Radio 
Engineers and Manufacturers 

NEW MOTORS FOR ALL PURPOSES 
STRNITRO MANUFACTURERS 
PROMPT DELIVERY 

ALL SIZES UP TO 5 H.P. 

We Specialize In Small Motors EGenerators 
ALL PHASES AND FREQUENCIES  IN STOCK AT All 'ilMES 
Largest exclusIve MI OrrierStrsli Mcdordealers in the world. 

CHAS. H. JOHNSTON, Bot(7 11, West End.Pittsburgh,Pa. 

When writing to advertisers please mention THE WIRELESS AGE 

WIRELESS,TELEPHONE GENERATORS 
500 VOLT- 100 WATT - 3400 R. P. M. 
FOR  UNTING MOTOR GENERATOR SETS. 

RITE FOR 
CATA LOG 

50 
• 
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Stanton's WIRELESS Bulletin 
WIRELESS 

STOCK SPECIALISTS 

The Authority on Wireless Stocks 
Radio Corp. of America Spanish Marconi 
American Marconi  Canadian Marconi 
English Marconi  Federal Tel. & Tel. 

De Forest Radio Tel. & Tel. 

We make firm markets in all the above stocks 
Send for Free Bulletin 

FRANK T. STANTON ik CO. 
Broad 5819  35 Broad St., N. Y. C 

The Sixth Edition 
IS READY! 
It includes all the 

LATEST PRICES ON 
EVERYTHING 

Send Now 

For Your Free Copy 

of this 

Indispensable Price 

DICTIONARY 

Western Radio Electric Co. 
637 S. Hope St.  274 Twelfth St. 

Los Angeles, Cal.  Oakland, Cal. 

OPERATING KINEMA THEATRE 
RADIOPHONE 

Call KOG, Los Angeles 

FINER TUNING! 
Signals Louder and Clearer 

A properly designed variometer brings in signals 
much louder and clearer than various other 
types of inductances on the market.  The 
"Benwood" variometer incorporates all the lat-
est improvements. Inductances are wound with 
double cotton covered wire—no shellac, paint 
or varnish is allowed to cover the wire and 
diminish the efficiency. 

The "Benwood" Features 
The "Benwood" features are—minimum distri-
buted capacity, minimum distance between stator 
and rotor, large size wire on both coils, positive 

contact bearings and proper design (mechanical and electrical).  Will give 
wonderful results on wave lengths 150 to 650 meters when used with 

$5.00 the average variocoupler.  Price, each   

The New Improved 
"Benwood" Dial Controls 

The "Benwood" dial controls all have solid 
Bakelite knobs of extra large diameter, which 
minimize all bodily capacity effects, and the new 
tapered design fits the fingers of the operator 
perfectly. The knurling is particularly fine and 
sharp, affording an excellent grip. 

Solid Bakelite Knob and Dial 
Graduated 0° to 100° —all markings clearly de-
fined in white and stamped into the solid Bake-
lite—won't wear off. Rib on reverse side pre-
vents turning too far. Set screw deeply counter-
sunk and easily reached. 

Diam. Depth  Knob  Ea 

BC-8 "Benwood" control 3W  1 3/16"  1%" at base  I  7; 

h 
BC-7 "Benwood" control 4"  1h"  2"  at base   $200 

Specify whether g- or 3/16" drilling is required. 

Solid Bakelite Knob—Metal Dial 
Has the same tapered solid Bakelite knob as BC-7 and BC-8 but has metal 
dial. Finely graduated from 0° to 180°. 
BC-9n "Benwood" control—Nickel Plated Dial, 3 5/16" Diam.—each   80c. 
!W.-9  "Benwood" control—Black Metal Dial, 3 5/16" Diam.—each...   80c. 

Specify whether 1/4", or 3/16" drilling is required. 

DEALERS , Write or wire for our 
attractive dealers'  dis-

counts on radio apparatus we manufacture 
—ready for immediate shipment. 

7ihe 

CATALOG Send 10c in stamps for 
The  Benwood  catalog 

and price list, also complete catalog and 
price list of DeForest Radio Equipment. 

1112 Olive St.  St. Louis, Mo. 

" WORLD WIDE MAIL ORDER  SE RVICE" 

CO. INC. 

I-10PE WELL   POINTS THE WAY 
TO BETTER INSULATOIN 

Ø 1 1 1 1  7 IN1 SULATOR 

Hopewell Patented Air-Gap Insulators are made without metal.  The electrical 
stress is in the air, not in the material; hence, the material cannot deteriorate. 

Three Sizes, 4" — 7 " — 18 1 " 

Address RADIO DEPARTMENT, IAOPEWELL  Insulation & Mfg. Co., Hopewell,Va. 

When writing to advertisers please mention THE WIRELESS AGE 



THE  WI RELESS AGE JUNE, 1922 

USE KENNEDY RECEIVERS 

FOR EFFECTIVE RECEPTION 
You can't go wrong—Quality Always Counts 

KE5-"N-t r-EY  Look for the 

T  Trade Mark 

TYPE 110 UNIVERSAL REGENERATIVE RECEIVER, 

‘11TH TYPE 525 TWO-STAGE AMPLIFIER.  WRITE 

FOR BULLETINS. 

All Kennedy Regenerative Receivers are Licensed 
under Armstrong U. S. Patent No. 1,113,149. 

AUNIVERSAL RADIO RECEIVER, in fact, as well as in 
name, the Kennedy Receiver Type 110 can be made to 

detect, regenerate or oscillate at will, over its entire range of 
175 to 25,000 meters.  Cabinet is of solid walnut, hand rubbed 
finish---Kennedy Quality ,and Workmanship evident throughout. 

Like the Universal Receiver, Type 525, two-stage amplifier is 
built for dependable service. It matches the receiver in height, 
depth and general finish. 

etkruE Comm B. !%itice,_!_LpY CorernHv 
RIALTO BUILDING SAN FRANCISCO 

BRACH VACUUM 
Lightning Arresters 
FOR RADIO PROTECTION 
Most sensitive,  most  posit ive safe-
guards against lightning and static. 
Operate automatically, cannot be-
come grounded, nor clogged with 
dirt. 
No weak or lost signals. 

Approved by 

National Board of Fire Underwriters 
Electrical No. 3962 

On Sale By Leading Dealers 

L. S. BRACH MFG. CO. 
16 Years Specialists in Lightning 

Protective Apparatus 
N E WA R K, N. J. 

Galena, Radiocite 
and other Radio Supplies 

By Mail —Low Price; 
Complete stock. drat quality, at low prices. Or-
den promptly Oiled by mall.  Crystals carefully 
tested. 

LIST PRICES 
Crystals. mounted   $0.30 

unmounted    .25 
Condenser, tired receiving  (.00 
Insulators. torts I   .25 
Binding Posts  7e each up 
Contact Points. per 1.000  15.00 
Tuning Coils  3  50 and 4.00 

The Radio Shop 
of Newark 

DEPT. A 

41 South Orange Avenue 

Newark, N. J. 

Home Course of Radio Training 
This new home course of radio training, which has been developed for the benefit of those who cannot attend the Institute personally, 

la the same course used at the Institute. It includes everything from basic principles of electricity and magnetism to actual operation of 
commercial radio equipment, including arc and tube transmitters.  It also includes the same text books used in the Institute classes, as well as 
a buzzer set of greatly improved design with a variable automatic transmitter for code practice. 

The graduates of the Radio Institute of America enjoy a great and exclusive advantage in the close connection existing between the 
Institute and the Radio Corporation of America, the world's largest radio manufacturing and commercial radio company. 

Prominent executives in the radio field are former students of the Institute.  The Radio Corporation employs thousands of men, in its 
executive departments, on ships and at shore stations and in factories and laboratories.  A large percentage of these men are graduates of 
the Institute. 

The Radio Institute of America has been an established and successful institution for over fifteen years.  The year round average at-
tendance in its classrooms is now 298 students per month. It has trained over 6,000 men, 96 % of whom have successfully engaged in this 
new branch of science and industry. 

You, too, can be successful in this new field if you properly train yourself by means of the Home Study Course of the Institute.  Radio 
offers an unlimited opportunity for future advancement —why not take advantage of it?  Write for our booklet and further details —NO W. 

HOME STUDY DIVISION 

326 Broadway 

RADIO INSTITUTE OF AMERICA 
(Formerly Marconi Institute) 

New York 

When writing to advertisers please mention THE WTRUI ESS 
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DON'T IMPROVISE PACENTIZE! 
If you still fuss around with binding post connections, you have not seen or heard about the 
Combination.  You can change connections in a jiffy with the Pacent Universal Plug.  The 
Twin-Adjuster and the Pacent Multijack. 

See 

PACENT UNIVERSAL PLUG 
This plug was the first radio plug to make an appearance and it remains the first radio plug in 

quality.  A solderless, biting contact is made which will not give rise to disturbing noises.  You can 
use the Pacent Plug with 'phones, Duo-Lateral Coils, microphones, keys, etc.  The Parent Plug fits any 
jack.  With its soft, velvety black finish it will add a touch of beauty to any receiver. 

Catalogue No. 50 PACENT UNIVERSAL PLUG, Price $1.25 

PACENT TWIN ADAPTER 
You can't put two plugs in a single jack, but you can make a single jack serve the purpose of 

two jacks with a Pacent Twin-Adapter.  Just insert the Twin-Adapter and presto! —the usefulness of 
the jack is multiplied by two.  Just the thing to use with a loud speaker; tune with the 'phones and then 
plug in the loud speaker.  The Twin-Adapter has a multitude of uses in C. W. work. 

Catalogue No. 51 PACENT T WIN-ADAPTER, Price $1.50 

PACENT MULTI-JACK 
Another worthy member of the Pacent plug and jack combination is the Pacent multi-jack.  This 

is really three independent jacks built into a beautiful composition base.  Screwed to the side of a 
receiving outfit it will allow three sets of 'phones to be plugged in or two sets of 'phones and a loud 
speaker.  It may also be screwed to the table or the testing board.  All standard plugs will fit into it, but 
it was designed especially for use with the Pacent Universal Plug or Pacent Twin-Adapter. 

Pacent 
Pacent 

Catalogue No.  52 PACENT M ULTI-JACK, Price $1.50 

Send for a Copy of Circular N 100 

the Pacent Radio Essentials at your dealers.  Dealers and Jobbers— Write for our sales plan 

PACENT ELECTRIC COMPANY 
INCORPORATED 

LOUIS GERARD PACENT, President 

150 Nassau Street  New York City 
Member A ssonated Manufacturers Electrical Supplies 

I  Copies of WIRELESS AGE for June 1914, Oct. 1914, , Dec. 1914, Nov. 1919, 
N HAVE March 1920, Oct., Nov., Dec., 1921, Jan., Feb., 1922?  We will extend your sub-

scription one month for each copy you send us.  Address Circulation Manager, 
Wireless Age. 326 Broadway, New York. U 

Emsco Radio Products 
Made by Experienced Electrical Manufacturers 

TURRET-TOP DETECTOR 
Decidedly the best detector so far 

produced.  Sturdy and well made of 
the  best  materials.  "Turret-Top" 
swivel adjustment permits the great-
est range of adjustment and holds the 
phosphor-bronze  "cat  whisker  con-
tactor"  steadily  in  any  position. 
Thumb-block assures permanent ad-
justment.  Locking-notch feature  of 
binding posts exclusive with this de-
tector.  Unbreakable base.  A fair 
example of EMSCO quality and value. 

You take no chances when you buy EMSCO prod-
ucts.  Behind each article is the skill of many years 
experience making wireless and electrical equip-
ment.  That is why the trademark, EMSCO, always 
signifies outstanding merit.  Reliable dealers handle 
EMSCO products.  If your dealer hasn't them write 
us. 

Just A Few E MSCO Products 

Binding Pests  Square Reds—Cut and Drilled  Weatherproof 
Single and Double  3-161 7  14x 7  Strain Insulators 
Wound Rotors  x 8  z 8 
3"-3%"  110  110 

112  118 
Single Slide Tuners 3 /16:7—Extenglon Threaded 

S--8-

Double Slide Tuners  Enamel Wound Cells  Sliders 
6"-8"  6"13"  8"x3"  8"s31/2 "  3-18 and .4 

Varie Couplers 

Electric Mfg. & Sales Co. 
91 Academy St., Newark, N. J. 

THE BEST LOUD SPEAKER IS YOUR 

Phonograph when used with the "Easy" 

Radio-Phonograph Connector 

Just slip the sound box (reproducer)off your talking 
machine and replace it with the "Easy" Connector. 
Then your head phone will fit the connector perfectly. 
Phonograph horns are scientifically made to give the 
greatest possible amplification. 
Your complete receiving outfit can be placed in the 

record compartment of your phonograph. Then your 
RADIO apparatus becomes a beautiful piece of furni-
ture instead of an unsightly conglomeration of parts—doer 
not in any way harm the phonograph for playing records. 
No. 2 Model, now ready, fits all Victor Phono-
graphs and Victrolas, and all other 
machines with tone arm same size as $ 
Victor. Sent anywhere postpaid for  • 

DEALERS: Radio and phonograph dealers are making 
big money on the rapid sale of this item. Every phono-
oriph owner is a sure buyer. The discounts are attract-
'. c. Deliveries almost immediate. Orders filled in rotation. 
BOYD FULLER & CO., 8452 Greed River Ave., Detroit, Mich. 

When writing to advertisers please mention THE WIRELESS AGE 
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Send 25c 
today 

(in coin) 
carefully wrapped 
for a copy 
of the greatest 
radio catalog 
ever put 

between two covers. 

Type “Q" 
Receiver 

UCIrs 
New Radio Catalog  No. 16 

b  9 7,5 pages  A Catoloo. De Luxe 
N EVER in the history of radio was such a catalog printed. The radio data 

and diagrams, embracing upwards of fifty pages, gives the experimenter 
more valuable and up-to-date information than will be found in many text 
books selling for $2.00, and $1.00 could be spent for a dozen different radio 

catalogs before you could gather together the comprehensive listing of worth 
while radio goods found in this great catalog. 

An Ideal Receiving Set for Long 
and Short Wave and Radio Tele-

phone Reception 

This set is the most flexible 
receiving set on the market. 
With the use of the various 
sizes of Honeycomb  Coils 
everything in the range of ra-
dio telegraph and telephone 
reception from 200 to 25,000 
meters is brought into your 
home.  Consists of a three 
coil mounting, and three Va-
riable Condensers of proper 
capacity.  Tuning extremely 
sharp. Remler dials. 
Price without detector $35.00 
l'rice with detector... $40.00 

A Brief Summary of the Radio Goods 
Listed in This Çatalog 

The entire radio catalog of the Radio Corporation, with a 
wealth of scientific and technical data on C. W. Transmitting 
sets, and all the diagrams for the assembling of these sets; the 
complete Remler catalog, which embraces 25 pages, the West-

inghouse, Firth, Murdock, Federal, DeForest, Clapp-Eastham, 

Brandes, Connecticut Company, Thordarson, Turney, Mag-
navox Company catalogs, the best products of the Adams-
Morgan, Signal and countless other manufacturers, including 

our own complete line of radio apparatus, and many individual 
items and parts used in radio work today. 

THE WILLIAM B. DUCK COMPANY, 239-241 Superior St., TOLEDO, OHIO 

RADIO INSTITUTE of AMERICA 
(FORMERLY MARCONI INSTITUTE) 

98 WORTH STREET, NE W YORK CITY (Third Floor) Telephone Franklin 1144 

America's foremost School devoted to the 
practical science of 

WIRELESS TELEGRAPHY 
AN D  TELEP H O NY 

All the latest developments in radio apparatus including a 
General Electric 1000 watt vacuum tube (C. W.—I. C. W. and 
telephone) transmitter. 

PRACTICAL TRAINING  QUICKEST RES'. LTS  SMALLEST COST 

The Radio Institute of America, founded in 1909 (the oldest Radio 
School in the U. S.), has graduated over 6,500 "First Class" operators. 

Afternoon  and  Evening  classes  throughout  the  entire year. 
Prospectus mailed on request. Address all communications to Direc-
tor. 

BRANCH SCHOOL 

New Call Building, New Montgomery St., San Francisco, Cal. 

When writing to advertiser, please mention THE WIRELESS AGE 
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A-P 
Atlantic Pacific Radio Supplies Company 

RADIO ENGINEERS 

Consulting Designing  Construction 

638 Mission Street, San Francisco, California 

5 Kirk Place 

Eastern Office 

Newark, New Jersey 

P A R A G O N 
the PIONEER 

1915  First regenerative receiver ever manufactured bore the name PARAGON. 

1916  First Trans-continental Amateur Reception (New York to California; not pre-ar-
ranged) effected with a PARAGON Type RA-6 Receiver. 

1916  First Trans-continental Amateur Transmission (New York to California; not pre-
arranged) effected by PARAGON designed transmitter. 

1917-1918  PARAGON acknowledged supreme on Western Front. 

1921 —First Trans-Atlantic Amateur reception effected with PARAGON receiving equipment, 
at which time 27 different amateurs scattered thruout the Eastern section of the 
United States registered signals at Ardrossan. 

THERE'S A REASON 

ADAMS-MORGAN CO. 
Manufacturers 

UPPER MONTCLAIR, N. J. 

When writing to advertisers please mention THE WIRELESS AGE 
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899 BOYLSTON ST. 
BOSTON, MASS. 

an T-111 

TEL. 
BACK  BAY 

5 9 6 4 

You are urged to investigate the ADVANTAGES offered by 
the EASTERN RADIO INSTITUTE, New England's OLDEST, 
LARGEST and BEST EQUIPPED radio school. Successful grad-
uates are found in responsible radio positions all over the world. 
Why not be one? 

REMEMBER:  Our ORGANIZATION with YEARS of 
PHENOMENAL EXPERIENCE and SUCCESS is behind every 
. man who enrolls! 

"Ask any man in Radio —he will tell you!" 
Our illustrated prospectus for the asking. 

F. D. PITTS, Director. 

KQV —Pittsburgh Broadcasting Station.  Washington — W MU 

"Listen In" With The Stromberg-Carlson Headset 

Stromberg- Carlson 
No. 2-A Headset 

$7.50 

The Stromberg-Carlson No. 2-A Headset reproduces broadcasted, long-
distance vocal or musical sounds with unequalled distinctness.  Fine 
tonal qualities, extreme sensitiveness and superior construction az e 
its important features. 

Order Above and Following Highest Grade Supplies by Mail 
Enclose Certified Check or P. 0. Money Order including Postage 

R-C Westinghouse Receiver   $130.00 
Aeriola  Senior  Westinghouse  Receiver   65.00 
CR 9 Grebe Receiver    130.00 
CR 6 Grebe Receiver   80.00 
RORK Grebe 2 stage Amplifier   55.00 
R2 Magnavox Loud Speaker   110.00 
R3 Magnavox Loud Speaker   45.00 
UV 200 Radiotron Detector tubes   $5.00 each 
UV 201 Radiotron Detector tubes   6.50 each 
No. 7766 Eveready VT Batteries   3.00 each 
Gould 6 Volt, 60-80 Ampere Storage Batteries   23.00 

Full List of Parts and Supplies with Prices on Request 

DOUBLEDAY - HILL ELECTRIC CO 
715 Twelfth St., N. W.. Washington, D. C.  Radio Dept.—Desk C.  719-21 Liberty Ave., Pittsburgh, Pa. 

IARRUERCT,IRED BY 
IMRRER TON ELECTRIC 
10,,PMENT CIJI mUrr GUIERSJ. SALES AGENT 

110 .71111,1 1.SUNICICINFOOT 

The Crystal Radio Receiver with the Seven Points of Su-

periority that has already achieved its success in New York 
City. 

10,000 Sets Sold in Six Weeks 

rx uc iiti\ 
Ne". Yen* (tv 

HORNE 
Radio 
Products 

are stocked 
by leading jobbers 

No. 315 

The Famous No. 315 Series 

Vartometers 
possess  the  following  exclusive 
features: 

1. Adjustable Clips, convenient for 
either panel or table mounting. 
2. A specially prepared rigid stator, 
winding with a minimum of di-elec-
tric. 

3. Direct flexible leads—no wiping 
contacts. 

4. Convenient nickel-plated binding 
posts. 
Distributed by the leading New York and Boston 
jobbers and the  DeVeau.BartlInn Co.,  Detroit; 
United Radio & Eleotrie Co.. Chiais; Hartzell-
Sales Co., Huntington, W. Va.; Carter Eleetrle 
Co., Atlanta; Atlantis Radio Sales Co., Dallas 
and the 0.13 Radio Co.. Omaha. 

HORNE 
Manufacturing Co. 

Gen. Offices:  Hudson Terminal  Bldg. 
90 Charon Street  New York City 

Factory and Works- Jersey City, N. J. 

Million Point Mineral 
I he Most Sensitive Detector Mineral 

on Earth 

One Dollar Brings you Sample of 
this Famous Mineral 

Dealers: Write for trade proposition 

Million Point Mineral Co. 
Box 158 

NEEDLES, CALIFORNIA 

1920 Year Book Wireless Tele-
graphy and Telephony - $4.00 

WIRELESS PRESS, Inc. 
326 Broadway  New York City 

When writing to advertisers please mention THE WIRELESS AGE 
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"Read 'Emy, 

Binding Posts 
17 Styles 

Antenna 

round 
Condenser 

Tickler 

Variable  Condenser 

A—Battery -4-
A — Battery — 

(1—Battery -4-

B—Battery 

Plate 

Detector 

Phones 

Secondary 

Primary 

Grid 

Filament 

A Positive and B Negative Battery Pest 

Packed in Cartons 
25 or 50 Each Style 

Quality 

The quality built into every post is 
consistent with the high Marshall-
Gerken  standard.  "Read  'Em" 
binding posts are a distinct aid to 
correct hook-up and add materially 
to the appearance and efficiency of 
any set.  They are standard with 
discriminating users. 

Write for Bulletin 

clhe Maesheill-rief7heii Ca 
rc) at 

M AIV U.F7A.C T UREIR,5' — DISTRIB UTO RS 

rx 8..A . 

Price $12.00 
(t.  .\11 .,  )1111, t  it 

NOT ICE  All I nfringers of this de-
vice  will  be  vigorously  prosecuted 

Pat's 
Pend'g 

THE KING AM-PLI-TONE 

„T H E' Compare 
. 

o DUCLN  lq It with 
ANY. 
IT 

SPEAKS 
Rkt.I0 SII WXSZà  FOR 

ITSELF. 

Listen to the Concerts, News, and Dance with a 
KING "AM-PLI-TONE" 

Just slip your head phones on the "AM-PLI-TONE" and you and your 
friends will be SURPRISED. Polished Cast Aluminum Body with Nickel 
Plated Base and Horn. No Sheet Metal is used, the "Tinny" Sound is Left 
Out.  The VOLUME is DOUBLED because TWO head phones are 
blended into one PO WERFUL tone. 
A BIG HIT, A BIG SELLER AND IMMEDIATE DELIVERIES. 
DEALERS AND DISTRIBUTORS, W HAT MORE CAN YOU ASK? 

Write today for territory 

82 Church Street, New York City. 

When writing to advertisers please mention THE WIRELESS AGE 
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The Condenser 
With a Conscience 

The "Standard" Condenser 
The superiority of design and craftsmanship will 
Instantly 

APPEAL TO THE CRITICAL USER 
Furnished from stock, fully assembled and tested, at 
LESS  THAN  PRE- WAR  PRICES. 

11 plates $2.35  29 plates $2.85  43 plates $3.80 
Sent prepaid east or Mississippi on receipt nf price. 
For Western States and to Colonies add 10o; for 
Canada, 25e. 

FULLY GUARANTEED 
Money back if not satisfied. Just return by insured 
Parcel Post within 5 days. 

ALU MINU M HORNS 
Superior in sound, ready for attaching to your 
RECEIVER —$12.00 each, t. o. h. New York. 

We can also furnish In any desired quantity —Con-
denser Parta, Varlometers and parts, Horns, Sockets 
1-2-3 mounting, Switches, Jacks, Plug'. 
All of highest "standard" quality at the right price. 

STANDARD RADIO PRODUCTS CO. 
207  Fulton Street  -  -  New York 

W I  OPERATORS WANT« 
LEARN WIRELESS At Home 

Spare Time 
The demand for experts exceeds supply.  Pays big sal-
aries, $125 to $250 • month to $10.000 • tear and more. 
Our home course will make you an expert operator In 
shortest passible time. Instruction by radio m ans. We 
give you  Best Theory, Text-Books and Two Instru-
ments Free, the wonderful Omnigraph used by U. S. 
Gov't in examinations for lieense—and 

FREE Vacuum  Tube  Radio Phone and Code Sei 
n ee  win  Prof e:sional 

course 
Special Low Cost, Quick. Simple 

Amateur Wireless Course 
Qualifies You for Amateur Li-
cense.  Send for booklet. "How to 
Become a Wireless Operator." 

The famous  New York Wireless Institute 
FREE LEARN- 0 -GRAPH  154 F Nassau Street 

Code Sender  New York. N. Y. 

re 111111111  MIMI  BB . 

rt) ST :\ N1..\GAZINE DEVO I L A 
TO .\NlATEUR WIRELESS 

le  Cogan: ,4rne4can Radia Relay League I 
•  New Developments, C.;. W. Transmission, 

•  Vacuum Tube Circuits, Regenerative 
Re:eivers,  Underground  and  Loop 

Antennas.  Radiotelephony;  Relaying, 
Operating  Depart ment  Work. all 
A.R.R.L. News; Humorous Stories by 
The Old Man.  All these and many 

• 
more are included in QST. 

• SPECIAL TRIAL  OFFER 

• 

I  Regular price $2.00 per year, 20 cents  °I 
per copy.  Introductory rate, 7- months  " 
subscription for.  $1 and attached coupon. 

11. PIN  A  D OLLAR BILL T O COUPON  I 

A ND M AIL IT T ODAY! 
•••••••J ... e.. _B. 11.11MUMIt _ ••• •• 0  •,, ,  Mum » rial/I•• or aMmlie  ID.. .. 

RETURN COUPON 

American Radio Relay League, 
Hartford, Conn. 
Enclosed find $1; please enter my trial 

subscription to QST for 7 months. 

Name ..   

Address   

It Took 14 Years to Perfect 
This Set 

(Licensed under Armstrong U. S. patent No. 1,113,149) 

SPECIFICATIONS 
Cabinets: Solid Mahogany, dull 

finish. 

Panel: Condensite, dull  finish, 
machine engraved, white let-
tering. 

Dials: Indestructible metal, black 
with white lettering. 

Condenser: Balanced type, built 
as a Vernier; 2 rotary; 3 sta-
tionary plates. 

Antenna Inductance: Wound on 
formica tube. 

Plate Inductance: W ound on 
molded ball. 

Binding Parts: Black rubber cov-
ered. 

Switch: Fan Blade. 

Rheostat:  Clapp-Rastham type 
H 400. 

Circuit: Single Circuit regenera-
tive. 

"B" Battery: Contained in inside 
compartment or external, as 
desired. 

Price: $40. 

W E  have specialized exclusively in radio for more than 
fourteen years.  Every one of those years has con-
tributed something important to our latest Type H. R. 

Regenerative Receiving Set.  We sincerely believe it to be the 
best set of this type on the market today—regardless of price. 

Novices and experienced radio men alike praise its simplicity 
of operation, its sharp, clear tones, its wide range, its careful 
workmanship, its neat appearahce.  And invariably they express 
surprise at its unexpected performance.  Regenerates perfectly 
wave lengths of 180 to 825 meters.  We frequently hear of its 
covering distances far in excess of any other set of its capacity. 

Six cent stamps will bring you our new Radio Catalog— 
containing full information regarding this set and other radio 
equipment. 

N. B.  If, owing to the phenomenal demand, your dealer is 
out of Clapp-Eastham sets, write us. 

CLAPP-EASTHAM CO., 139 Main Street. Cambridge, Mass. 
Oldest and Largest Exclusive Makers of Radio Equipment. 

Clapp-Eastham 
Type HR 

Regenerative Receiving Set 

DON'T FORGET that WIRELESS AGE advertisers like to know 
where you saw their advertisement. 

When writing to them give this information. 
It will be appreciated. 

KEYSTONE VARIABLE CONDENSERS 
21 Plate, $3.55  43 Plate, $4.50 
Our selection of materials and built-up type design give assurance of 
low energy loss and high efficiency. 

.4,zents and Jobbers write for information. 

KEYSTONE MOTOR COMPANY, Oaks, Montg. Co., Pa. 

‘Vhen writing to advertisers please wertmr. THE 'WIRELESS AGE 
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R A DI O 
and other Electrical Inventions patented 

MASON, FEN WICK & LAWRENCE 
Patent Lawyers 

Washington, D. C.  Established 1861. 

We have with us four late members of 
:he Examining corps of the United States 
latent Office.  Correspondence Invited. 

Other offices: New York, Chicago, Denver, 
Seattle. 

Trade marks registered in United States 
and foreign countries. 

"RADIO  TELEPHONY 

FOR  A MATEURS" 

By STUART BALLANTINE 
Formerly Expert Radio Aid, U. S. N. 

is the book that tells the how 
and why of radio telephony. 
Written so you can under-
stand it fully.  The biggest 
help to the amateur operator. 
200 pages, fully  illustrated. 

$ 1 .50 Net  By Mail $1.65 

Send for your copy 

I)AVID  McKAY CO MPANY 
Philadelphia 

ANNOUNCEMENT TO  RA DI O 
ENTHUSIASTS 

An authoritative, thorough, usable study of the absorbing subject 
of Radio Reception is now ready —given in five profusely illus-
trated  Lecture  Books  in an  entertaining,  non-technical,  easily. 
understood style by a foremost Radio Engineer, inventor and one 
of the "fathers" of radio telephony. 

The Course of five Lecture 
Books with over 100 graphic 
drawings of the Radio Lecture 
Course gives the correct technical 
data needed to intelligently deal 
with radio and to obtain the best 
results  from radio apparatus. 
The Course very comprehensively 
treats every branch of the subject 
— theory, design, construction, 
operation and maintenance — in 
such a way that you cannot help 
but use the information to get a 
hundred-fold better results, more 
pleasure, and besides save large 
sums of money that you would 
needlessly spend in apparatus, 
parts, repairs, etc.  It will easily 
save many times the price of the 
Course. 
The Course brings you the 

knowledge of the expert behind it. 
The important technical informa-
tion it contains will give you an 
education in radio that it would 
take you years to learn in radio re-

search laborato-
ries. And all in 
such an interest-
ing way that it 
will  be your 
chief recreation. 

Enroll imme-
diately to start 
the Course by 
mailing the at-
tached coupon 
and $10 postal 
money order or 
check. Student 
limitations a r e 
necessary so act 
at once. 

RADIO COURSES, Inc., 
15D East 40th Street, New York. 

Enclosed herewith $10 postal money order 
(or check) for which send me five complete 
Lecture Books of the Radio Lecture Course, 
first Book to be sent at once. 

Name 

Street    

City   State   

f.  

WITHOUT KNOB OR POINTER 
11 Plates  $2.50 
23 Plates  3.00 

43 Plates  3.75 Price $5.00 Price $5.00 

NEW YORK COIL  COMPANY'S line of VARIO 
METERS.  VARIOCOUPLERS  and  VARIABLE 

CONDENSERS, possess a degree of workmanship, efficiency, 
design and refinement which has justly given them leadership. 

Our  AMPLIFYING  TRANSFORMERS  give truly 
extraordinary results. 

JOBBERS — We make actual deliveries—not promises. Our trading 
is done on a commercial and business-like basis. It will pay you to deal 
with us. 

NEW YORK COIL COMPANY 
338 Pearl Street  New York City, N. Y. 

44  al 
When writing to advertisers please mention THE WIRELESS AGE 
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Brandes 'Phones Rest On 
Wise Heads 

T
HE experienced radio man knows that a good pair of sensitive 'phones 
is half of the receiving outfit. You may have a good aerial, a good 
tuning coil and a perfect detector, but what happens after your signals 

or music reaches the 'phones? Do your 'phones make the most of the weak 
currents that pass through them? The experienced radio man knows that 
he cannot depend upon appearance; he wants performance.  That is the 
reason he insists on Brandes Matched Tone* Headsets. They nurse in that 
long distance "stuff" that you cannot get with ordinary 'phones.  Be sure 
that you start right with Brandes. 

Standard Since 1908 

Setui 5 cents for catalog W 

Used as standard equipment by the leading manufacturers. 

C. BRANDES, INC. 
Room 718, 237 Lafayette St., New York City 

Chicago Office 
33 S. Clinton St., 
Chicago, Ill. 

Australian Agents 
International Electric Co., 

55 Courtney Place, 
Wellington, N. Z. 

Member Radio Section Associated Manufacturers of Electrical Supplies 

'Reg. U. S. Pat. Office. 

"Dayton" 
Variable Condenser 

Designed by R. S. Copp, formerly with 
the Engineering Division of the Air 

Service Radio Laboratories. 

CONSTRUCTION 
This condenser is of very sturdy con-

struction,  the  plates  being  of  hard 
aluminum; the movable plates are se-
cured by an extra large shaft screw with 
large spacers, insuring against slippage 
of rotary plates.  The stationary plate, 
are secured by three screws thru high 
grade formica plates.  There are no slid-
ing contacts, the connection to the rofar> 
plates is obtained by means of an extra 
tlexible wire soldered to shaft, making 
an absolute contact at all times.  This 
condenser is fitted with fibre stop to pre-
vent going past zero setting. 

EFFICIENCY 
High frequency resistance is extremely low.  Best of dielectric strength 

due to high grade of insulating ends, no moulded composition used.  Highest 
grade of for mica used throughout.  Capacity at zero is very low.  34-plate con-
denser has a capacity of .000031  and 18-plate has .00002 at zero setting. 

18-PLATE CONDENSER TYPE 18 P. C., PRICE $3.95 
This I 8-plate condenser has the same capacity as the average 21 -plate 

condenser (.0005 Mf.) due to larger plates and close separation of plates. 

34-PLATE CONDENSER TYPE 34 P. C., PRICE $4.80 
This condenser has the same capacity as the average 43-plate condenser 

(.001 Mf.) 
BAKELITE KNOB AND DIAL  - - $1.00 EXTRA 

Sold on an absolute .guarantee. 

Manufacturers, Jobbers and Dealers, write immediately 
for attractive proposition. 

Can make prompt delivery. 

THE A-C ELECTRICAL MFG. COMPANY, DAYTON. OHIO. 
Makers of Electrical Devices for over 20 years 

SMALL ADS OF 
BIG INTEREST 

A MEETING PLACE FOR 
BUYERS AND SELLERS 

Space in this department costa only 
65 cents a line.  Minimum space 
seven  lines.  Payable  in advance. 

VICTOR  PHONOGRAPH  HORNS —I1  in. 
long.  Bell 9% in. wide. Black enameled with 
polished 2% in. brass end. Ideal for amplify-
ing.  Price 75e each.  Come early as only a 
few in stock and no more to be had.  No mail 
or C. O. D. orders filled.  Wireless Press, Inc., 
326 Broadway, N. Y. C. 

IS YOUR WAY BETTER? Patent your im-
provements. A good patent may lead to wealth. 
But note: patents ate no better than their 
claims. Be sure your patent is as good as your 
invention. Consult LAMB & CO., Solicitors of 
Patents, Trade-marks and Copyrights, 1419 G. 
Street, N. W., Washington, D. C. 

AGENTS WANTED. 
Opportunity is knocking.  Fortunes -will be 

made in Radio.  Get in on the ground floor. 
Representatives wanted in every locality  to 
handle standard makes of receiving equipment. 
We teach you how to install, furnish selling 
plans, etc.  Only small capital required.  Nat'l 
Radiophone Co., Patton Bldg., Milwaukee, Wis. 

MANUFACTURERS'  REPRESENTATIVES 
with offices in Pittsburgh, Pa., and Huntington, 
w. va.. calling upon the hest jobbing outlets for 
Radio Equipment, are open for a line of Head 
Phones, also complete Radio Receiving Sets and 
Parts of all kinds.  Manufacturers, here is your 
opportunity to make a connnection for high 
class representation, which you will need as 
soon as the present abnormal demand is sup-
plied, and  we approach  a buyers'  market. 
Address HARTZELL SALES COMPANY, Hun-
tington, W. Va. 

HEAD RECEIVERS REWOUND for 2,000 
to 4,000 ohms per set to meet your require-
ments and depending on type of receiver.  Cop-
per wire only used.  Price $1.75 to $2.75 per 
set.  No work undertaken unless we can assure 
satisfaction.  MONTCLAIR RADIO, ELEC. & 
ENG.  CO.,  272  Bloomfield  Ave.,  Montclair, 
N.  J., or HILDRETH,  CASEY  & CO.,  50 
Church St., New York, N. Y. 

WANTED —A few Western Electric VT-Vs. 
VT-2'e and  head sets for use in our labora-
tory.  Must be perfect.  State quantity and 
lowest price.  Also Interested in o W .  E.  or 

other good loud speaker.  READING  RADIO 
SHOP, Box 8, Reading, Massachusetts. 

THE STANDARD RADIO LOG AND REC-
ORD. —A Continuous Diary and Record of all 
station activities.  Provision for recording Calls 
Received and Sent with location, distance, wave 
length and other information. Sections for keep-
ing records of Calls Frequently Used, Station 
Data, License Numbers, Equipment Inventory, 
Notable Performances, etc.  Flexible binding, 
48 pages and cover.  Price 30e. prepaid or from 
your dealer.  Metcalfe Publishing Company, 58 
Harrison Ave., Springfield, Mass. 

RADIO SPECIAL 
STORAGE BATTERIES 

6 Volt, 40-60 amp.  $10.00 
6 Volt, 60-80 amp.   12.00 
Fully Charged.  F. O. B. Boston.  No charge 
for Crating.  Brand New;  Guaranteed One 
Year.  Manufactured By 

W. & G. TUFTS 
331 NE WBER111 • l'it 1.11,1 T. BOSTON. i is s. 

CABINETS 
We build Cabinets for any 

size panel, in any finish. Will 
quote on one or a thousand 
Send us your specifications. 

NATIONAL CABINET CO., 
Dayton, Ohio. 

When writing to advertisers please mention THE WIRELESS AGE 
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10e CHARGES "A & B" STORAGE 
BATTERIES at home with an F -F BOOSTER 

So You will never have Ionise 
up in disgust when working • 
distant station.  Is it not 
gratifying to feel Your Bat-
teries are ready for Radio 
Broadcast, Listening In. or 
Starting  Your  Car,  never 
having to tell Friends Your 
Battery is dead.  F-F BAT-
TERY  BOOSTERS  charge 
Radio  and  Auto  Batteries 
Automatically  and  Operate 
Unattended.  Without  dis-
connecting.  Snap  Clips on 
Battery  Terminals:  Screw 
Plug  in Lamp Socket and 
Battery will be Charged in 
Morning.  Both Waves of 

Current are rectified thru Adjustable and Easily Renew-
able  Infusible  Carbon  Electrodes,  which  Maintain  a 
Constant Efficiency and Last thousands of hours.  All Types 
but  "B"  charge  Auto  Batteries.  No  Skill  Required. 
AMMETER  Shows  Current  Flowing,  eliminating  Guess 
Work.  COMPLETE IN COMPACT SELF-CONTAINED 
PORTABLE  AUTOMATIC  CHARGING  UNIT.  F-F 
Battery Boosters are  Full  Wave  Magnetic Reetifiers for 
105-125 Volt 60 Cycle A. C. Current.  PRE- WAR PRICES. 
Bantam Type 6 Chargea "A" 6 Volt Battery at 6 Amperes 515 
Type "B" Charges 2 to 100 Volt Radio "B" Batteries $15 
Radio Type A-B Charges Both Your A and B Batteries $20 
Bantam Type 12 Ch   12 Volt Battery at 5 Amperes $15 
Type 166 Charges 6 Volt Battery at 12 Amperes.... $24 
Type 1612 Charges 12 Veit Battery at 7 Amperes.... $24 
Type 1626 Charges Both 6 and 12 Volt Batteries.... $36 
The Larger Types are fer heavy Batteries, or where time 
in limited.  Shipping Weights  12 to 15 Pounds.  Order 
from your Dealer or Send Check for Prompt Express Ship-
ment.  If via Parcel Pest have remittance include Postage 
and Insurance Charges.  Or have us ship Type desired C. O. D. 
Other F-F Battery Boosters Charge Batteries from Farm 
Lighting Plants and D. C. Circuits.  For GROUP CHARG-
ING um our Full Vase, Automatic F-F ROTARY RECTI-
FIER of 100 Volt, 38 sell rapacity. 

Order  New  Or  Write  Immediately  for  FREE 
BOOSTER and ROTARY Bulletins 34 and 34A. 

The France Mfg Co. ClOeveland. Ohio. U.S.A. 
FFICES .1, WORKS 

«COPPERWELD" 
140JU 144K RIG  S P&L OIL 

ANTENNA WIRE 
The Super-Strength Copper 
SO% Stronger Than Copper 

Better than Solid Copper or Strands. 

BUY IT IN CARTONS 
At Your Dealers 

100-FT. CARTONS - 200-FT. CARTONS 
Cartons Include directions for Installing 

COPPER CLAD STEEL COMPANY 
Braddock P. 0.  nankin, Pa 

BUILD YOUR OWN 

W I RELESS 
Telephone and Musical Receiver 

We Hear Chicago, 900 Miles, Fine on Good 
Nights; Pittsburgh, Newark and New York 
Come in Good and Loud. You can Do the 
Same on a Single Bulb. 
There is Radio Music in the air each eve-

ning, and the living voices of the artists can 
be reproduced in your own home and enjoyed 
by you and your friends. 
Are you satisfied with your receiving set or 

would you like to build one that will receive 
over 6,000 miles on a single bulb and quit 
experimenting?  One that will be equal to any 
regardless of claims and price —with which yon 
can hear Honolulu, California, German, South 
America, French and English stations and prae• 
tically all of the high powered foreign and 
domestic stations, as well as amateur stations 
as far west as New Mexico, and the phone 
and music. 
Anyone can assemble this outfit and wire 

it up, and the remarkable ranges that may 
be obtained will surprise you. 
Why not make a set up-to-date and efficient? 

Don't experiment with unknown circuits. 
We will promptly mail you our sample dia-

gram of a complete short and long wave re-
ceiver, 175 to 20,000 meters, together with com-
plete instructions for wiring and assembling, 
price of each part and where they can be 
bought, leaving nothing to guess about, on re-
ceipt of fifty cents in coin or stamps. 
Here is a diagram no one can afford to be 

without. 

VIRGINIA NOVELTY COMPANY, 
Martinsburg, West Virginia 

clon  & the 1)egivans àiele 
&TIA  ADIO feelTei M it 'S 6 41A 

Domed muter 
Am yx." Li  r.trnt, 

No. 1113149. 

¡tip  
; 

,  I. - • 

\ - 4 - ---- -

DON'T FORGET that WIRELESS AGE advertisers like to know 
where you saw their advertisement. 

When writing to them give this information. 
It will be appreciated. 

The Latest in Radio Batteries 
Your set is not complete without one. Order yours 
today. Direct, if your dealer does not handle them. 

Dealers write for particulars 

When writing to advertisers please mention THE WIRELESS AGE 
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A Real Radio Magazine 
r 

The Whole Family 
This is the second issue of THE WIRELESS AGE 
in its new form.  You know by this time we 
are producing a publication that every mem-

ber of your family enjoys.  There is something 
in it for those who enjoy only the Broadcast-
ing and also plenty of meat for the real fan. 

The July Issue 
Yvonne de 'ire-

ville, coloratura so-
prano, and Grand 
Opera prima-donna, 
tells of her broad-
casting experience 
from WJZ. She tells 
also of another ex-
perience she had 
shortly before the 
war. She was sing-
ing at the Royal 
Opera House at 
Budapest. Her 
mother was ill in a 
local hotel, but mere-
ly by putting phones 
over her head, the 

mother heard every note sung by the 
diva. She explains how this was done, 
and it will be of interest to present day 
radio fans. 

Here are a few of the features for The July issue. 
This doesn't tell half the story of what we are 
.planning for you. 

Dots and Dashes 
Folks who started in wireless by listening to concerts want to know 
what the teh-deh-deh-dar stuff is all about.  To help them satisfy 
their curiosity we have developed the SOUND METHOD OF 
LEARNING THE CODE—a method that saves at least half the 
time usually needed. 

A copy of this SOUND METHOD will be given free with each WIRELESS AGE 
subscription ordered from this ad and mailed to reach us by July 15, 1922. 

SPECIAL OFFER COUPON 

WIRELESS PRESS INC. 
326 Broadway, 
New York City. 

Enclosed please find $2.50 ($3.00 outside U. S.) for one 
year beginning with the   issue and send me a 
complimentary  copy of  SOUND  METHOD  FOR 
LEARNING THE CODE. 

Name   

Street   

City  State   

Twenty years ago Byron G. Harlan, making 
his bow to the public as a singer, thought 
he  could  best  achieve  lasting  fame  by 
making people cry.  And now the twenty 
years have flitted into the never returning 
past and Byron G. Harlan still is singing 
to the public through the music records. 
His fame has spread into all countries dur-
ing this time, but now all of his efforts are 
directed toward making people laugh and 
many hundreds of thousands of radio tele-
phone users will readily testify that these 
efforts are quite successful. 
Although  Mr.  Harlan  has  broadcasted 

several times and "knows" his audience as 
well as any entertainer, he welcomed the 
interviewer who wished to present him to 
the radio audience in printed word and 
picture. 

Olga Cook, star 
of Blossom Time, 
the musical com-
edy success, in an 
interview tells how 
a singer over the 
radio guides her-
self, that is, haw 
she knows she is 
or is not "regis-
tering" with  the 
unseen  audience. 
All who listen in 
wonder how  the 
singers "feel the 
pulse"  of  their 
audience, and Miss 
Cook lifts the veil 
before the ques-
tion in a most en-
lightening way. 

SUBSCRIBE NO W 
In spite of all our calculations we 

run short of copies of 
THE WIRELESS AGE 

There is only one way to be sure of 
getting your copy each month — 

SUBSCRIBE NO W 
Order through your dealer or direct. 

When writing to advertisers please mention THE WIRELESS AGE 
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FADA 
Power Tube Rheostat 

Resistance 1% ohms. 

Current carrying capacity 5 amperes. 
Just the rheostat to use with two 
Radiotron  5  watt  Power  Tubes. 
Price only — 

$1.35 
FRANK A. D. ANDREA 

Manufacturer of FADA 
radio supplies 

1882-C Jerome Avenue  :-:  New York City 

Immediate Delivery 
on all standard makes of Radio Ap-
paratus. No matter what instrument you 
desire send us your order for quick ship-
ment. Chicago Amateurs: Come and in-
spect our new apparatus; largest stock in 
the Middle West. • Open all day Saturday. 

Chicago Radio Apparatus Co., Inc. 
508 South Dearborn St.,  Chicago, Ill. 

RADIO BROADCASTING 

/T is not at all unusual that local amateurs, newly interested in Wireless through the 
Broadcasting, should prefer Atlantic service. 

But, when orders come from Pittsburgh, New 
York, the Middle West; in fact, from all over 
the country, there must be some reason. 
We specialize in standard apparatus that can 

be purchased anywhere.  The only possible ad-
vantage that makes thousands of amateurs prefer to deal 
with Atlantic is in the service they receive. 
Of course, we have established a reputation for an-

swering all inquiries frankly and promptly.  When we 
offer suggestions to a customer, we never recommend 
an expensive outfit when a $25.00 or $50.00 set will meet 
his particular need.  Many customers leave the entire 
choice of their equipment to us and in every case, they 
have expressed complete satisfaction with our choice. 
We have prepared three Bulletins, 19, 20 and 21 which 

describe a wide choice of standard equipment to receive 
wireless telephone broadcasting.  These will be sent free 
on request to any reader of Wireless Age. 
The Radio Corporation's "C W" manual and catalog 25 

cents per copy. 

ATLANTIC RADIO COMPANY,INC. 
727 Boylston St., Boston, Mass. 

15 TEMPLE STREET, PORTLAND, MAINE 
115 BRIDGE STREET SPRINGFIELD, MASS. 

Ill ' i5. '1•I'l7'-'7, 1 .. -r.v.:4,17Uk!whl.l. ' C  ' • . 
— V 
It? 

RADIO  MMEENN  NEEDED! 
There is at present a great demand on this school for men trained in Radio. 
Manufacturers of Radio equipment are constantly asking for men for various 
positions at high salaries.  Thus far the demand has exceeded the supply. 

We can train you in a short time to 
qualify for one of these positions. 

Complete course covering Arc, Spark and Vacuum Tube systems. 
Send for illustrated booklet 

Y. M. C. A. RADIO SCHOOL 
149 East 86th Street New York, N. Y. 

When writing to advertisers please mention THE WIRELESS AGE 
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AR1300+AA.1400= 
entstal or Vacuum (Ilibt 

RADIO RECEIVER MODEL AR - 1300 is a new 
single-circuit tuner, incorporating unusual fea-
tures of design, which makes it ideal for the broad-
cast enthusiast. 

The unit can be 
reception, and when 
ceiver.  Simply plug 
adjust the detector crystals, tune in, and 
the instrument is ready.  Only two tuning 
operations are required. 

used for 
so used it 
in at the 

crystal detector 
is a complete re-
telephone jack, 

AR - 1300 can also be used in connection 
with the vacuu m tube amplifier set Model 
AA - 1400 (see opposite page). When so used 
the crystal detector is switched off and the 
signal  amplification controlled  by regen-
eration. 

Signals are received over the wave length 
band of 180-700 meters. This meets the re-
quirements of present-day broadcasting. 

Price of Radio Receiver 
Model AR - 1300 . . . $50.00 

THE set meets the de 
wishes to start with 

and later to pass on to 
and amplification. 

Here we see Radio Receiver AR - 1300 
and detector amplifier AA-1400 com-
bined in an ideal set for the home. Both 
sets are enclosed in metal EZKASE so 
that they are effectively shielded from 
the undesirable capacity effects of 

RadiegR*LDw‘iDeCorporation 
of America 

Sales Department, Suite 1801 

233 Broadway, New York City 

When writing to advertisers please mention THE WIRELFSS ACE 
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Mosaersatik of Receivers 
Detection with the Same Set 

• 

d 

mand of the novice who 
a simple crystal detector 
vacuum tube detection 

the operator's body. These two radio 
unitsareGeneralElectric products. The 
price of the units as here combined is 
$125.00 (antenna, tubes and batteries 
not included). See them at your near-
est radio dealer. 

DETECTOR AMPLIFIER MODEL AA - 1400 is a com-
pact, easily operated amplifier unit.  It consists of 
a vacuum tube detector and two stages of audio-
frequency amplification. To increase the strength of 
broadcasted concerts, beyond the possibilities of sim-
ple crystal detection, use it with radio receiver Model 
AR - 1300. 

The three vacuum tubes employed in Model AA - 1400 
(a detector and two stages of amplification) are furnished 

with separate rheostats.  Thus the operator is 
enabled to control very closely, the strength of in-
coming entertainment. 

The left-hand telephone jack plugs in only on the 
detector tube. The central jack furnishes detection 
and one stage of audio-frequency amplification. The 
right-hand jack gives màximum amplification, 
i. e. detection with two stages of amplification. 

A special arrangement incorporated in this am-
plifier practically eliminates distortion of music 
when Model AA - 1400 is used. 

Price, Detector Amplifier, Model  11 ,1 
AA -1400 (without tubes) . . . . el) 3.t/t/ 

Radio ;eivooRwwfi Corporation 
of &America 

Sales Department, Suite 1801 

233 Broadway, New York City 

When writing to advertisers please mention THE WIRELESS AGE 
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You Must Have Good Batteries 
On Your Radio Set 

HUNDREDS of thousands of 
people now have Radio Sets 

in their homes. 

Many of these people have been 
disappointed in their Radio Set on 
account of the storage battery fail-
ing to function properly. 

The Radio Set is as efficient as the 
Battery is good, and a good Battery 
costs no more than the many cheaply 
constructed batteries now being sold 
to the Radio operator. 

Universal Batteries are built with 
heavy plates and separators insuring 
long life and uninterrupted service. 

Don't take any chances—be sure that 
your set brings the messages to 
you loudly and clearly.  This de-
pends largely on the Batteries you 
use. 

Right here is where Universal Bat-
teries play an important part. 

No matter where you buy your 
Radio Set or what price you pay, 
don't fail to use Universal Bat-
teries. 

Prices given below. 

If your dealer cannot supply Univer-
sal Batteries—order direct.  You'll 
never be sorry. 

UNIVERSAL BATTERIES ALSO FURNISHED IN SEALED GLASS CELLS —Write for Bulletin 82 

Universal Battery Co. 
3444 So. La Salle St., 
CHICAGO, ILL. 

TYPE WR 
WR —  60 Amp —  $15.00 
WR —  85 Amp —  17.50 
WR — 105 Amp —  21.00 

BATTERIES FOR ALL 

KI N DS OF W ORK 

TYPE RR 
RR —  60 Amp —  $19.00 
RR —  85 Amp —  21.00 
RR — 105 Amp —  25.50 

Jobbers and Dealers Wanted to Handle Our Radio Line 

B atteries 

w. 

When writing to advertisers please mention THE WIRELESS AGE 
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R dio 
anels 
and radio part..s 

Start right. The panel is the very foundation of your set. High volume 
and surface resistance are essential factors.  Make sure that you get them 
in both the panel and parts that you purchase.  To make doubly certain 
look for the dealer displaying this sign 

C CONDENSITE N 
ELORO 

Radio Panel Service 

Condensite Celoron Grade 10 —approved by the Navy Department Bureau 
of Engineering —is a strong, handsome, waterproof material, high in resistiv-
ity and dielectric strength. It machines easily, engraves without feathering 
and is particularly desirable for panels.  It is also widely used for making 
many other important radio parts, such as tube bases, platform mountings, 
variable condenser ends, tubes for coil winding, bases, dials, knobs, bushings, 
etc. We are prepared to make these various parts to your own specifications. 

Where economy is a factor we can supply panels of Vulcanized Fibre 
Veneer made of hard grey fibre veneered both sides with a waterproof, 
phenolic condensation product. This material has a hard, smooth, jet-black 
surface, machines and engraves readily and will give excellent service where 
very high voltages at radio frequencies are not involved. 

Shielded plates (patent applied for) are made with a concealed wire 
shield. This shield, when properly grounded, effectively neutralizes all howl 
and detuning effects caused by body capacities. 

Send today for our Radio Panel Guide 

Are you an enthusiast? This Guide describes our panels in detail —gives tests—and 
tells just how much the panel you want will cost. 

Are you a Radio Dealer?  Let us tell you how easily and profitably Celoron Radio 
Panel Service enables you to supply your customers with panels machined 
and engraved to their specifications.  Write today for our Dealer's Proposi-
tion covering panels, dials, knobs and tubes. 

dbibN 

Dia mond State Fibre Co mpany 
Bridgeport, (near Philadelphia), Pa. 

Branch Factory and Warehouse, Chicago 

Offices in principal cities 
In Canada: Diamond State Fibre Company of Canada, Ltd., Toronto 

When writing to advertisers please mention THE WIRELESS AGE 
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COMPLETE $ 2 7 3.00 

(erect  aerial,  insert  tubes, ) 

hook on batteries —and listen) 

U n e x c ell e d' r R a di o Telephone Reception 

D 0 you want to hear all the broadcasting 
stations within 1000 miles? Do you want 

a receiving outfit acknowledged by leading 
amateurs to be "unexcelled for Radio Tele-
phone reception?" Do you want a tuner 24% 
more selective than its famous predecessor? 
Do you want to practice real economy by buy-
ing an outfit that will render more value per 
dollar over years of service than cheaper sets? 

The men who first sent messages across the 
Atlantic in the recent A. R. R. L. tests have se-
lected, from their wealth of experience, the 
equipment shown above as unsurpassed in 
radio. This set would be a handsome addition 
to the most tastefully furnished home. It is an 
outfit that anyone can use successfully, without 
previous experience, to entertain a group of 
friends.  And it is also an outfit that in the 
hands of an expert, accomplishes record-break-
ing results. 

Tested, proven units are combined to make 
a complete set without a weak link. The tuner 
is the famous Paragon R. A. Ten regenerative 
receiver, —the  world's  leading  short  wave 
tuner. To this is added its companion instru-
ment, Paragon D A 2 Vacuum Tube Detector 
and two-step amplifier. Then comes the Radio 

Magnavox, which sends wireless telephone 
concerts as well as code, clearly all over a 
room or hall without detracting from the orig-
inal tonal qualities.  For sharp tuning head 
phones  are  provided —Baldwin  type  "C," 
standard of the world. Every item of accessory 
equipment is supplied —of a quality consistent 
with the Paragon instruments that form the 
heart of this set.  This includes 3 Radiotron 
vacuum tubes, 3 Eveready "B" Batteries, 1 
60-80 Ampere-hour storage battery, specially 
built for radio work, and our Number 3 antenna 
equipment, with wire and insulators for a 4 wire 
100 ft. aerial, lead-in wire, ground clamp, etc. 

Not a single item is omitted for a complete 
installation. The actual work of installation is 
reduced to a minimum.  Simply put up your 
aerial, insert tubes, hook on batteries, make an 
easy ground connection —and you are ready 
to listen. 

The price complete is $273.00. Quality con-
sidered, we confidently recommend this outfit 
as today's best buy in radio.  If you live in 
New York examine this equipment at the Con-
tinental store. If you live further away, order 
by mail. Shipment immediately by express, ac-
companied by the Continental guarantee of 
satisfaction. 

CONTINENTAL 
RADIO AND ELECTRIC CORP. 
Dept. E  6 Warren Street, 

"NEW  YORK'S  LEADING  WIRELESS  HOUSE" 

NEW YORK CITY 

When writing to advertisers please mention THE WIRELESS AGE 



Amateur Radio Stations of the 
United States 

Supplementary List brought up-to-date from May WIRELESS AGE 
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1 
1 
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First District 
C r. Clamor W. M M. K me M ush Reed  Dome. N. & 
f7TN CIttion r. Ima m ......  Waive». Xma. 
I  Ismea ti  Ma ma, 41 Plummet Kt  .111erlhore, Xemt. 
CIO  Omer J  Mare. 112 Ka mm Mt  Mosom mr. Reas 
1.-"TP  feat-ta w, 1.  11 mer. It Pi ma A“....auaura. Mabee 

bimodal It  Will.. Si. . II Pa*    Ne melL 
1 4  rna .g  natiav, N4•11184 SL „ Da M ind rd. X ». 
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W011ara r Prall111„ 117 Noma 111...14ms Illodbod.rbodir. 
CIO  Fred P. W erner. 11 Pad » ad .111teeeennt. Me w 
CT?  Walur 13. Irtaawit. AR M SI  14na. Rase 
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eTtt  David  Jr. Library ,11  • -.74 w Moot. 14111. 
41 A  Planed It Num.  Hoonahr pNL, Mallerrolleolt. U m. 
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RR Mut t° CALL" 

AX  errauhed 111,1. N U N. 11111errom Nod 
rhoImeafrest. Xems. 
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fl.  Charles A. Pmeln, 211 rribrie Si, 1111.  MO, 
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ri • sha m n esstIn. 211 s•urili Mt  Easaa. N. 111. 
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1tr•  Tea", M ai m, Mad» ['WA.  Nort e SI  . M N ». Xes. 
Dl  3.1f1 W  Palau  Kaarsereent. • esm. 
DO  J. 11. Iharhetter. Jr., it Pharat Si. Illaumhall. re m. 
DI  Je ws F m ute. III Lerlaelea el . Kau N O N. M M. 
DX  Prude A  Arememelt. » ruder 114 ...Rae. tat. 
KA Airtarler N. S . It Army SI.  . haulier» 11. 1. 
RD  Itim m N  Aambrommt. Mee 41  No mmtemm, il L 
EP  A lean X. %Mudd,» 1•3 et » 114.....ilbelero. 
K1  P.,.. A Ibulaote. 4 Tatra » Au-Peraldurr. 11 I. 
It.  !might R It  Mown. 14111 Ork  La m m.. Ur. 
iq  (Merge L  ra m, 14 fambromee lat-..1»rolehores, rime, 
FN  F-e met L. Adel e, TIM. Plat  ..14arirard. Vt. 
FR  Meer Nara. 171  Illmehenwid Au.  44.i.ign..n, 
Irl)  A Wert SI Kant_ 14 Clataterilll Ter  .Nr wartrUse. Mead 
VI  Ja me g Vtimior, 13 P.e. Hain st rermoreetea,  n. 
(IA  II vree A liUw5Ir  , 171 O mit ut  Illearer. Me. 
ome  11.....ra H  ma.lper. 17 Der  . _ Womeneld. Near. 
nK  C Mole+. t LtnesIn 11«  . Ne. issata. Idas. 
up  Para» / Callahan, ad rimer* 111  . 5. E. Mn. Mora 
4343  been H. Manal, Amber, al.  Mama. 
mt.  rmiml R. etee mr. II Meth NL. .. • Alandomier. 
HT  We :leer A  IMIllare, I Wrialla At  Shoreha m Meal. 
trr  • 14  IturapareT, 11 Its warel el, Preen.loartt. lisas. 
.1X  Clore*, L. Yealen, 41% Duru m Pt  Needy. U m, 
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AtT N. P. rimaally. Nit letatierd Are. .. Night_ N. J. 

I MIPT W. A. WI , 193-18 123rd lir  ItIr fflowt RIX. N T. 
2 ACK w I. Resel_osa.  Mmeamitian  fleuemlball e /- 
3 TN  Treedi N. flealtra. li. !bit  nreettem, N.  
1 LK.  Kumar 111 E. Lac III I s. ter. .  Drmailtim. N. T. 
I D«  Ws. K. M om. le Linda Mr  Allele Pleb.. N. T. 
T ASP  U. L. Chita. T Vela» PI  .  , .1fonretalr. )11. J. 
UMW D. I. Nelleneate., NI Inerin Am . Prs.tlyi, N. T. 

2 MT  angle Oehler. S Orates Nt   Itinnertwty, N 
RN  K  Wel don WIlltemi. Ben WS _  N. t. 

3 DD  1tellue Ansel & 231 30 Dreaditay. Ileimeneebble. N T-
3 DI  Bern II. Lent. Winter  ....... fflinellale. N. T. 
7 NTT Ragan bribe Fawn, red II Dsalgore. OW . 

48 Ilea» NI. Ihbsis.. N. J. 
2 AAA,  Artherben Nell_ 12 Itaareell NI  Teagema N. T. 
II MAT Miss IT  Peemina, 19 Wood Ni.  Plante., N.J. 
2)1W  It X Augers «. 11111 Pl.b,hita flee Brewalra. N. T. 
4411 Babe« luleme. Bellaire Used   Raltemed. W. 3, 
MST  W. L rent. Lreu Am- • 111111INNN7 Ni. 

K Illiehemt N. T. 
1 LOS C. K Pl . Nlabland Was ear. Quaillinerl ri._ 

En4nt nub.  3. 
ON  Bata I._ Zaiherg, Iti e'rrlreli1111  ..Brentlea. N. T. 
N M Jan J. illearlem, ea w raves Ilt. ..Limbreeta. N. T. 

3 rel. Warr B. Ranter. IS embal m Are  No wt. N. L. 
M W k L Priebe. tlff Perkined 111«..1 ffletennetly. N. T. 

2 ID  .11ehe DI alma 31 lanefelr Nee  pushing N. T. 
P1'  Jere F. Lally. 111 WO. Nl  Oettershert, /1. 
1111  A. 11. Ikhoiroos, 13: Wint• PI  Kempen. N• J-

1 NQ  T  Du ffle.  lid  ember Age.. . Witte Pis Na. N T. 
Dr  &am  Chine    ciertagel. N. J. 

2 All.  Lee Anon 031913. 411 Perk Ile..  Jane, vim, IS,  
I JI M. 1 Miuttiu. 111114 11813 ai. .11.1atemaid 11111 N. T. 
111.  It W. Amami «. P 0 Bar Rt. Baer Ride. Sid, 

Ple ffleer11.1.e. N T. 
1 Atilt Dewed X Readlt, 18 reit Age,  , retremil. N. J. 
2 PHAN .Inne Wheel_ 928 Dtgenten Are. ...  Carligaitt. IN J. 
I Ala  Moons IMAM Club, Ifterrea ligattem it Tertuninge, 

riulld. OM I. 1011. MI.., Mt., Itnieltea. N J. 
WII II t. * ,,.*.s, 111 'TI M M Aft Woos Clb. W 

Third District 
mg* Man 1. Menlange. 11117 M a Rd - Fee Clam p.. 

1 11(011 II  A Illeadkvaint, IV IL a/ Mud IN _  Pa. 
I 111./C Themes r Itoirunel. 21 Mit Pa. 
1 DUD Winter. A. RP M.. ill 33 Olt, X W. _wine  D. C. 
a pun Pm.% AirMegart. Jr . 1517 N. liai JI. - -Nola 
IMP firewee Y W1197.41. )...0A111119 A*9  beirierba. N. J. 

1 11131 CUOMO U Retort Illal E Pretend  . /dd. 
heillf tutu« K. Ireton, ti alb. I.. ,.  Kalb). Nd. 

1 Wit  Itheen1 II Mond  N 1 I th PS.  Pion._ Ps. 
1 kW  Lauseleatie balm Amu , Ii N. »roue» Am, 

Langdale& re. 
1 legIC larter V floe», SI hest  .1tateteft. Pg. 
1 MO, Jis.,. V Lauer. .Ir. tIM s ',erg Climb Pto. Mole_ Pa. 
I /MN Earle U. neat». rin stansaware» Aim  Pa. 
I mire Iwo., ().  mot iiiieiremer, Au, .rano.. Pi. 
I But)  21. 54 144ry ...11tortbe etC  J. 
1 No e nowirl M. 'Nand. 41/  Ileel SI. 
licr) 'ran imentinen„ Win Peroldge 01.....Teltana N. J. 
awe Weak' K. Tnerrimat. 45 ThInt RI  .. .1111391111111. Pe. 
/Kti  K. "man. 221 Moak 401 Kt. Musli s., Pt. 
Dirt N  I Nadth. ir 42* 114111sour Anr  .1Yeadesa. 11. J. 
fil e E R. Petal*. t N. Plan & Amp. -Anima* Che. N. J. 
inert' 14.1117 N, Paliwor. SIR S. M ale let....leatsator. Pe. 
/IOW 1111 U Karamtberit, Jr.. 441f Diem Ma..1Teroma. N. J. 
ate Henry Weinberg. M O ltaeribegie An..11114kieerit 

31.31' uterine A. Itarter, MMI ease  r=1 Agri tarries  J. lindlaisa. Dead 1111-

I 1911.1 Wellteou N  Iffliemellla Miesi Ji  Illideerm_ 
haw« 13 Ligon, s.. Ologarre 94   Usuel s.. Pa. 

gar timer* I  Jr.. c m 111. Weed - Plebeeend, 
3 ORD Dast» PI Oereelialt, Nliren/ K• • - • t-rdwor 11113 1,4r.. 
3 IRS W. D. remete. rummar  It..A sints rte.  . 3, 
11RP N N Willgereemt. ala Mlles* 1191  Idne ffleg. Pa. 
Dirt  1. Mart, % MADA M Si  U MW». Pa. 

3 Rex iirantry wart. I X N rim e Ilt  1111brille_ N. J. 
I Mu  Change 7 Kant DIN TAM IA  Karrinti fflt, Pa, 
3 M U  Plrebt R. Lanesitio. 1•9 Mu ffln  Triable W. A, 
1 MIRK Abraham Kloneordh41. 4C ILIA  Po. 
3 Sit  Jerk L. Wien& Nola At   Obkrebuoginek 
URN Warburg N Ittene. 141 illty fflisli dae Treater_ p J. 
axes Timm. Parley    ,  ustnene. Pa. 

1 him Porn! Auden*. DI Inialid  .Angleera. N J. 
- PIMP Wilitan J. NUN N, NM IL 11,1. 13   
• RIM r11111911 N TIMM. CII AM Am  CelUned1111. M. 
SIR K J Midis.. 3531 W  rianierland IN  MULL. Pt. 
PIll Matearl lrlimeter. 311 E, Cal m Oh  Illybrotrei. N. J. 
mar giant A.  Peemer, 413 N. M. St. - -fi fflAine„ N. J. 

I Apr  01111 m. 3113 N. Lee 111  Phila., Pa. 
lilT r A Caroled». 1114 Pewter All .Bead» Mii. . Mi. 
:BKN Rowell  Ittrert   Arseslerbot Pe. 
: ARV 3 A Atilliegfeed. Pli X nolell et. „.  Wal k Ps 
- ART Ii ta Tyburn, Jr  1144 1118rIMILIN  Malt Pa. 
I AID' Milk» T Bette. Jr., SI W. regal Si.  Phil.., Ps. 

NIA h ake Ca ms (*amen. D U. Me learbor 
regale«, A 3 

1 81111 'Mudd .1 Delieller. 1111 Virginia An -Wan  D 
911•1  Doerr P BOIL Isfel IS. Ile  .Phita . re. 

:1 Niel. Wilde» 191•110.1. 313 Chemb SI .  . Timms. N. J. 

. Mar 
3 Aitle 
3 
3 tenet 
J Kw! 
3 14,1 
3 Kw,: 
3 1181. 
3 11".)1 
3 11,4N 
3 WV) 
3 Itmls 
3 lisle 

3 13111 
3 RAA 
.1 INAT 
3 Kier 
list 

3 101W 
.1 SAX 
3 NAT 
3 81113 

1 PTA 
3 111111 

3 
3 
a 

3 
1 
3 

a 
3 
à 
a 
3 
3 
a 

3 

3 
3 
3 

vrt • 
NTT 

IITX 
PTV 
ATE 

C119ald It Nut. Mr 74  MietrhIvielia Nt rvdie . P. 
» Mad t  rous... 454 K lath elie ,Chealer, Pe-

114111nr, Ill W  Pt-ha  re. 
Jene J. M ama,  Sit irieseeng AI. ..  Aelbger. t'a. 

W  4431 Kalromme A» Phil& . 
Ameba Valdivia_ 3:  Elam  .  . 

W. Alml•gue. 31 11111111al Si  Tv•sui., N J 
M s C.  k  ......  Nee Ittliatn, P.. 
Illatlari Weenier   51.d, 
Jelin C. Means    4..eal'eui. 
J•meet a leant le» N La Mar; SI Milli. Pa. 
W  li T 71 1. [meld. Wn 419 Ii  NAM& Va. 
lieg Magi* eel Annirlre, 340 è Wart Are., 

Newport Nu m. Ta. 
Chart* B. Kkolawie. 1581 91h Nt .....ftendlne. Pi. 
Tkero A. Kellum. fe Thini Are. .Clayineht. Del. 
Lem K  tiallaad, Pennermanta 4re  Pa. 
Na m It Items, 423 Ile ffll SI .latenue, Pa. 
C. L. DIrle fflim. The (Man, Wen  Ilieron, 144. 
1 Burgas. Berrie/ma Ill  Main PU . _bertha. Nd. 
WINus P Ideeoleger. It thisides 13,. .141•144a. Ps. 
itemmin Able, 1943 Teem Al  . . Pena. Ps. 
Ilanore Genoa lffl N  381h  .... P31/13,,, 

A. c. WIdtaluer. Jr., 71 24. Pearl ML. neldtaani..111. J. 
Castes L. Tender I s., Beal Read • ?Wier 

outore hillre.. g 
Attest WIlltegitrui. 1411 Inharna Ago  . 
Min et It  Pliadhalla tart is.... Olt.. _WAIL. 6. C. 
Them» P. Inestea. *lb W. Hume in...Qesbora t Pa. 
W II Sabha. Jr. lee W. «bar fit.  '  14 15 L 
Arthur .1 COIL OYU N  NO  IL 
Wills.. K Plabes, 1131 Cumberland SI., =  
Iffleell W. Pry, Dill 111_ 1191 

INCA W. J. ldeeldem, 10 PnlintIlii IN.. W.  .Wisa., D.r. 
3 PUN 14111 J. Nut«, 32 11 ProurIdi Pt  Prilelleare. ML 
3  Warbert C Soifer. III & Ind Us  Illelalemor. Net 
11011 Wei, L. Illapeilmee. ION I. Alb Pi  111ololeark. 144 
Dirt li ma a. Meesert, WAPIIII Pkg.  Wagneetwet. Pa. 
Itt'Y Jan C. XX»  Wakens C. P... Vs. 

N 1181n Mim e eibarrear. Nif A. M. es  Palle, Pe. 
nrif nun, nfr 1141.magbles. 11011 N. I•gb 13 . Pld s.._Pa. 
Alt  Walter J. Rat 94 Plileirdido A99  NweIta fflift. N 
11 1 1 C. TWA. Jr., Ott A es  Westbury Mgt& lc 
1111 IX Lam Lambent 384 Itromelde Are .. Porten N. 1. 
1NUL Ti med F. 0143. 11411 N. Nth  .3.1eiewead. Va. 

3 nub plink fetettawr. :1110 l'It•hprd  Ps 
1111'N Glenn Dull, 111.110 N  een..1 Cl PUMA. Pa. 
1110 Warren I. triaport. 2411 Ilegternan Mt  Timm, Ps. 
RCP Earn K. Sims. Iltane,•11. 811,9  A l'a mn late 

Beettelen, Phila.. Ps. 
P1 (2 P1.1111,.. Jr.. 111,4 seder Aee. W.  PA 
eV* Ilader ffl Oftege. 131 Chula* AI  •at negulA. Mt 

3 It'll N'  A. Swum 114 Near Arredmie  Ilreinieen 21 J. 
It'? RINICUP9 C. Prortly. 12111 144.1nes it. 

it DUI' Alfred V. Perot, 12M K 13n1 OW ..  Pa. 
PUT IMAM Wegner. III W  flrweemleh SI 17•41.1.1. ia. Pa. 

3 UMW Tlelear Yeernaeln, MI N. 14121 IL  Phil.. J'.. 
IIIVX Mn rsth II ilarmed, 1132 sromereat fle .  Phila.. Pe 

2 NUT Leiria I. Knight. 8801 Paine Pt ...AlmentrIa. Va. 
RIX Edward 41  You.mili. 211 limier 194..Ceemnime. l'a 

1 VIVA Trod C.I.A.  44 Tryon  . .TeM. Pa 
3 OTIS Canned T tier»  131 Illimad Pt.. ...Partursunt, T. 
1 Itlit• Lena W. Helm. Ill Merida Am _ _Piewineuth. Ve 
11 el m AIIINIINA t. Kama_ Iii mirth ill.  Resdenr, pg. 
;grit Homed N titelth, 111111. N Put  Are. Illiettigeme. uti 
In'P' W.  »tatta..11., :4 W. Uni.'• Are lieretentolle 

3 IMO U. It Tetra 1r, 919 N M. Ilarward Si. new. Pe 
111111 Irerroo N'. cant, tin real m In_  Usesiebnin. XS-

3 Ira  P. n falbeut. ITS Locust Gram. Cbarletteeellte. Te_ 
a 111T1  T 11 Tager. Jr. 415 N *keel SS. nArrienni. Pe_ 
IIIVK Jain Ceo fflon, 411I Pomade% At ....111111899109991. Nd 

I INTL t. & r K. Kok, 1113 O m» At   
1221 When 0. Tease. 2119 R. Labatt,  . Mina . Pa. 
1111'N Bateelleid Calque  Rats rfsb,  lieeerford  Ceiba. 

111113'11-  
3 PVC Mudd Nees% Sall 'jr." Ni,..,. Mlle.. Pa 
PIP It T. fewerawit, II tabbed Ark .Woet besearoili. Ps. 

. 11T0 Roam,  Deareelda. Mats N.   

 illiels4s; Palis. 9 PRTYA*  MTeinereefes eW L. e&stmo1m 19  1*5  1 5b9b1o3un aegllo  le Or Trenton. N. 3.   
3 ITT II Dimemead, 1101 Ti mms Att.., I. W.. Wee.. D. C. 
SIT Li me_ P. 3. Itmerabetaa. 743, Centre Lea 

Cane blaaie£_Md. 
1 1111'? 3x. woman.  Till Anal* Af* ...Lia m CPU. N. J. 
3 NIW A. W.  Ward. Jr. 412 Wartiellh SS.  Ps. 
I 151M WIIIIma C. Morn, 24 W. Pill l'a. 
3 PITT renehor Pisni. 441 liedgeride 141  Pies. Pa_ 
ittE E p ma w, nne p.n.« PS .0.nnedimix Po. 

tIN 
PT 
PP 
PO 
OC 
00 
CIT 
NA 

tI4 
1% 
LW 
Ml 

031 
01 
01. 
OR 
UY 

OX 
905 
IN' 
PD 

2 PI. 
Pet 

1 PT 
.3 MI 

AsillegliCKD CALLA 

rl W. P' ahletrbt. 11101 N. U M Ss.,,. W. Mrs., PA 
Jr  IikIMIN fflarl L'..,, ArilleureLys. 

Airred  Nana 413e imam It  Curtain. W. J. 
karma., A. Mgd.e. M t Calif EL  Phila.. Pa. 
Jahel Y 131111  III d eism ak..Ariliegoo. 
Inesee F $Ø. s. Wst 31111 Pl u me SI Phila, P.. 

13111111113 PI 1.0111110  Nertlellt. Ti. 
neteerd Neenium. 44011 Derriere Am MOW. NIL 

Penn' N Goebel_ LAO Columbia Are  19111,L. Pa_ 
h J Ararems. h._ 110 LInauitil Ate.. Bab*. Mig, 
II  W  Plarreta Pellet Died twart ffl....NorAdt. 
dint.« r Tanner. 11 Chanting 114  11111.1119.11 I 
Senn K Cartagena Jr.. 1882 Ille fflate 
W Ober  Perim, 1563 "A" lit.„ 5. .. Wriatieàl q 

Bmilann. 112 N MU M sue.. . Tnentan. N. 
Men« A  Pink  .  Parbonourg. 
onnetel Ra minentle, Wel Arnow» An  Mlle.. Pa. 
refaam Demme. 1524 Lanmeter Aue rims-. Pe-
ltier neiaga. ?reap r. Y. M. C'. L. Ile W. Wok« It.. 

Tree. Pe. 
pkg Ii 011118881.  I (li mb  imieendenni. X 1 
tanned FNMA.  1111) elenolewla  . Palk. Ille 
rumen  allegreg, 1414 Illelleeit 111  . Mafia , PA 
Men D. tarta. UM Wending Ni   flegte.„ 
Marilee 0. % et. 415 W. weetreleil Ni . Phila. Pa_ 
Nueva Tru ffle. 1511 bloom Ii. N. IC  Web . D Ir, 
Lana Nana*, 3114 Mown« at  PhIla Pb. 
Earl II  nerdta. 311 Itheerhoun fit    Wale_ D. C. 

or 

MY 
sr 

TIP 
TO 

tfl. 
IS  Cone 0 ElIot  Ill luis nt.„ S. Z.. ..  . D. C. 
Ti OH «, 11 *Wail. 111 IC Union Ai Borllagiaa. PI. J. 
DB  Diddle Arni m. J,' , Alps» Tau Oineili Illeema, 

1431 0 Imleemdia. Ilialtdebes. PM. 
VI  B. N. toed. h._ 12 TatrileuutIn Jim..0101.1) ffl, N. J. 
CT  IL A. lieettene. IWO Anomie Are.....11.411/1/e ClUr. N.J. 
Tik  peg W. ()•taw. 14111 Vend« IN.  radii • k 
2 tra.%""..̀e,.0eir NuMift te. 0. . .10;oi tole:t iro .. 11d. 
TI.  _,  ,  ;   Pei*  Ad. 
TN  31 it l'orr  Ig y 11 it Br hlen AM- .Ailantle City.  J. 
U  li s. O. ii MU  II Waimea AM... /13 Plelneetd. 50. J. 

 LandlarIlle,  . J. 

Jaime  Ples-lary. IS Wails its  Pl fflatlaa. K J. 
Irani« C. Illeulei, III ltene.gen 11int....PhIlu., Pa.. 
chart.. IL I al ma, K. ena mel .ilee..Psel ffloterg. Pa.. 
Junta L. Grill s.. ISO Rendid93 Mt. Pidweigid. Va 
1. C Quoin tine.  113z f 7.s mg, .wime.. D. 11., 
re.» 2 slanonal, 1557 Stadium Aea. _Maim.. 'M-
AMMA' Pa rsi, ISM W. Leashili Am... .PALM.- Pa._ 
Jtem IL Lennie, Late 47 Rolle» Area. Ciforivint. 

Naha. Md. 
Retort 1 Data CANA Lane  .4elegy•sum. ild-
('tennainel Klenne Ch, MI 141t AL, M IT_ 

Ce484418 2. liter. Bowe AM  Wink. D. C. Ilegtsa, 744. 
Clan L. %gee. 1042 Arm. Wt.  .....  Pa. 
Jek IL Ra mer, Jr.. S33  _  . IT- 3. 
Kenneth A 11)  It gram 1.n..11  ,  J.  

¿Ti;. Ten rum., 202 2. Alp  1. 
WC Armand A mer. Win /AdMial Pi.   P3111.. 
WI  Jodi lidewater. ISIS Pt  lintel, bee.  .  Pa 

aClad, a  Willer. tee "4  Carle/ It  , Pal m. 
Cantina 1. Ireland, Ala  AC. ..1113,111•11111,_1". 
L i.  L. M. Tower, 17. E W'neene Ave-DerueraL Pa. 
Weller I>  Ineriee, 1311 31.1nIterl A911...•11813. 

WY  Berry I Center. W-43 Iburte Ut   M.. Pa. 
Ivy  idinnind Nuivinet fluent. lea Oh...m e» 1110114Q 

1.rAtit TIM4, Made & Md-

ALP Bditard N. F..  _ 1401  lubaa Si.  _ Palk., Ps. 
£00 Weiser  Barra 11.31 Ilti fflem 94  .P3,113.. Ps. LIT r.,. 33:3 W o me n;  Ikon Pal k k  
Asp mir.d  Kitaarammie »L... WeetiPe.a.1.È1._C. 

bleetease, 3428 Puma  Kent 

ADO Oup A_ Pinup.. un co me ix.  Reektent. Pe. 
AIT O we I. Mirk. 1111 biitsrètuse Si. Went  D C. 
ALIN pea L. Odle. Jr, M I tx,riann in  MIL", Pa. 
AHD W. P, Waimea Ill Lai/odds Age..0All  N. J. 
AIL Bra*  Tlicamenee, 1/f W. Linden IA..  I. Alrt, Pa. 
£P0 W. X. Oelortgaree. M I Willard  re. 

it,Helee. $o& lei 1.11t4ie JI. . ftlenanewa, ga. 
LOI WhIbi   
LOA fril 7t. Le.“17„ ISIS Colsomells It   . Pa. 

thrinentel, l'a. 

AND M a B. Mullen, A U OXON»  .Fsirrenr. N J. 
1111% X. 0. 111' Menke. 401 W. Piles es...oervermee., Pa 
£3_11_ Walser blerneary.  N Amhara et -  , Pa. 
AKA algromenio, U. OrMusa.  X Wycombe Are. 

Le millainee, Pa_ 
ACV Ru ms, A M«, 1 Ut liketkenaolo St. Fiala. PS 
MCC  DUAL We ft B. left Crimean IL  MI6. Pe 
ALT M 1   
AIM Viersi‘e. Ihedergelt,  Demon M..... Pttia. . re 

jIldeieu  MO Lee Ave  Calli ffluned, Pt   

CIA 

CDC 
CID 
CIE 
CIF 
C10 
CIX 
cu 
CIJ 
CE1 
CJI. 
C111 
C111 
CIO 
CEP 
CPS 
Clà 
CIS 
C1T 
C111 
CIT 
CIW 
CIT 
CI It 
CII 

CM 
CMI 
CJC 
UD 
ca 
CA 

ca 
en 

CJ1L 
CIL 
CJII 
C.1211 
CJO 
CLIP 

ca 
CM 

en 
ciT 
CST 
C.P1 
C.11 
CET 
en 

COCA 
CPO 
cur 
CID 
(XX 
CEP 

CEP 
CK1 

Eighth District 
1, P. Elute. bablera àll %It Age  Owl«, 
P. Pareto. tale & Unpins, Aix  smelts. litieb 
M. I Mau, 330 3 lbelid Ave   Pittner*. Pe 
& B. Bakker. Pins 114   timeleldn, Ps. 
L Ihriien, 120 N Jaws.. Cl lAti MAI. • 
R. J enannirrs. 119 1118ther  Miramar, 
IL V. Neat. 522 leogokr lit ..   lamer, • 
L Camphor]. 121 Tut& Ate   n . wusi 
I. Muriel, II II 11 Na a...  .  Ann arbe, innen 
I. I Illatert. 15 Pdn.  N  .  augeri. a 1 
R. W. Li mn, 332 II. Ideee  AL 
O Z. inseer. 2111 fader eer   1.1r«. like 
O. rnsprpr. 313 ix OM«    re 

Petrovich! è Sib A» ...Chadirei. Pa 
P. M. & PI  WI   P5.41351555. Ps 
& a laydre. 1418 Abea m Ma  rillolwd.. Pa 
S. J. bow 91  UI Maantlia, h 
& C. Mum. 141 Kam m et   Pu 
& P. Memel. 127 aid  Ctlea N 
Q N. Ge mmel. 07 aka  . 
X  P Tornii, 12 It 101.1 UI   111ob 
L L Ireland, 4 OP 13 /Irian 1.. ..f5. 11,N. 1 
X. Ktolterit, 310 44son  Tigsveeds, N 1 

41 I Cell«. 443 bli-Kee MI    Illenumes. Po 
13 It Yard, It Ketcham PI   .1boltele, K 1 
C A Narseit. 31 Paul at  Olownellte. N 1 

A a-beeennaa. 111 Iladar NI  lineteetier. PI 1 
D 11 tik. 11 1 131 It  Lre Wive. Pe 
P 0. T.  53 M AN Se   Naakiolo. Pa 
I lava,. $01 W WI St  tit Jena, M e 
GI OKtialbaut. roe Pons 4 Dinall..... eleerlasau, 0 
0.1 Dual». iti.,, PAU Clowleall /4-1114ears IOU. N. I 
Y. IL Glo r ms, RA IL »Italy Id,  Ildrate, /I S. 
K. W. Oungsr, Mimed Ale  WIII-oinen. N. I 
P. J. Jlearr, 211 Nogrand ass  bodkin, IL Y. 
IL C. P r. II Punkas /1  Oplesallare. IL T 
& Z. M ake. 141 Pa m« Pi ....,  ...lehadous. Pe 
I a mok 1 Ile et tit   Dealer& pa 
C. & lbw& 79 borisott Si   leelbie. X. T_ 
C. IL tionaltirg. 3 611me 81   reuteigh. Pt. 
I. W. Co mill. 40* N Mo m NI   . . radia n Ill 
J L tanninfilina. 1013 blade lit . .. ..  TIIIII MOMO. é 
I. Me w, 56 SanS It  1110911101411.11 I 
W. T. Wally, 1311 Pal m« It III 11...11gobreall. Ps 
Wthard Menlo lanai Ca. (by e IL tinaselb. 

1 121al 1_ it It. Oa» Allii..0110 ffladL • 
T 11. illeXes, 191 lima Age....  . .11bi gerl. Ps 
I K. W ON 121 hel m III   «Mu mma Illeb 
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Insulation 
Manufacturers: 

Put your problems up 
to us.  We can help 
you reduce your costs. 

When the air is packed with music 
And the DX test is going strong 
There's a heap of comfort just in knowing 
That things simply can't go wrong. 
You're hooked up right and proper 
And your set is at its best 
Ins'lated with BAKELITE-DILECTO 
That has met your every test. 
So fire up the corn-cob and take a-hold your key 
Go after that DX record and send across the sea. 

(with apologies to Velvet Joe) 

When There's a realj ob of long 
distance work to be done 

BAKELITE in DILECTO 
THE  INSULATION THAT PERFORMS THE PRO MISE 

Will help you do it perfectly 
Insist on the genuine BAKELITE-DILECTO. There is only one. 

Made in sheets, rods, tubes and special shapes. 

OUR OTHER Continental-Bakelite  Comes in sheets, rods, Comes in sheets or rolls 
PRO DUCTS  Vulcanized Fibre J tubes and special shapes. COMTE from .0005" to .020" thick. 

THE CONTINENTAL FIBRE CO. 
NE WARK, DELA WARE 

233 Broadway, New York 

75 Fremont Street, San Francisco, Cal. 

301 Fifth Avenue, Pittsburgh, Pa. 

332 S. Michigan Avenue, Chicago, Ill. 
411 S. Main Street, Los Angeles, Cal. 
85 Plymouth Ave., S., Rochester, N. Y. 
1927 First Avenue. S., Seattle, Wash. 



f 

Radio Equipment Service 
for the Dealer 

Dist Hint tors For 

Radio Corporation of America 

Westinghouse 

General  Electric 

Murdock 

Fada 

Remler 

Frost 
Grande, 

Patent 

General Radio 
Radio Service 

De Forest 

Baldwin 
Signal  Arkay 

Clapp- Eastharn 

Arme 

Rharnstine 

Kellogg 
Holtzer-Cabut 
Connecticut 

Burgess 

H Irmo 
Horncharger 

Brach 

Chelsea 

and other leading manufacturers 

How much of an investment must I 
be prepared to make? 

How much of this, that, and other 
things should I carry? 

These are the most vital of the many 
questions which the prospective dealer 
must answer— 

We can help you answer them, be-
cause we have a Dealer Service Depart-
ment which is devoted to the study of 
markets, turn-over, the proper selection 
of radio equipment, and other subjects 
that concern the dealer. 

Furthermore, we are distributors for 
more than 40 of the most prominent 
manufacturers, and are usually in posi-
tion to supply most of the dealer's needs 
from our large stocks. 

Write us about your problems —our 
service will not obligate you in any way. 

Catalogue No.  100 E sent upon 
request. 
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WHOLESALE ONLY 

I ll d 3,  É  tE, - 

530-534- FERNANDO ST. PITTSBURGH,PENNA 


