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IT'S 
HERE 

The Completely Revised Edition 

How To Pass U. S. 
Govern ment 
Wireless License 
Examinations 

By ELAIER E. Bl CHER 

317 Questions and Answers 
Here at last is the complete book to prepare you for your license exams. 
Everything is covered fully—Spark, CW and Arc.  Complete diagra ms 
are given.  Every phase of wireless thoroughly covered—all to enable 
you to get a high rating.  Nothing like it at any price. 

And the Price Is Still 75c 
Ready for delivery now.  Beginners should use this book as a study guide 

CONTENTS 

Explanation of Electrical symbols—Definitions 
of Electrical terms. 

1. Transmitting apparatus, spark types of the 
most modern design. 

2. Motor generators, automatic and hand start-
ers and control devices. 

3. Storage Batteries, their maintenance, trou-
bles, and repair. 

4. Antennae or Aerials. 
5. Receiving Apparatus for damped and un-

damped waves, including crystal detectors, 
vacuum tubes, tikkers, heterodyne, and am-
plifying circuits. 

7. Undamped transmitters of the arc type, in-
cluding construction, operation and mainte-
nance and circuit diagrams of modern arc 
transmitters. 

8. General information concerning operators' 
licenses in grades and classes with require-
ments with regard to percentage required for 
passing technical examinations and speed re-
quired in code. Practical equations for Radio 
Telegraphy—Equations for Ordinary Power 
Work. 

You need this new edition to successfully meet 
the new requirements.  Size 61/2 x 93/4. Fully 
illustrated. 

SPECIAL 
Include a year's subscription to 

THE WIRELESS AGE 
with your order at only $2.00 instead of $2.50, the 
regular price. 

Outside U. S. Postage 50c. extra. 
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"How to Pass U. S. Govt. Wireless License Exams." 

I am enclosing $   and accept the offer checked below. 

BOOK ALONE  75c. 
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Postage outside U. S. 50c. extra 
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State   
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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 11/2 "x21/2 ". Net weight 12T/2 ounces. 
The over-all length is 21/2 "; 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   
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 

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, Radio Dept. W-49 CINCINNATI, OHIO 

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 
HARK° SENIOR is 111/2 inches wide, 6 inches high, and 
47A inches deep.  Price, complete without "B" Battery, "A" 
Battery or phones—$20.00. 

Crosley Two-Step Amplifier 

This instrument was 
designed to give the 
very maximum in 
value and to match 
up with the Harko 
Senior,  using  t h e 
same sized cabinet. 
Complete with am-
plifying trans f orm-
ers,  sockets,  rheo-
stat,  switch,  bind-
ing posts, etc., mount-
ed on formica panel 
in mahogany finished cabinet. 
also be used with any other 
amplifier.  Price, complete as 

This efficient instrument can 
apparatus requiring two step 
shown in illustration —$25.00. 

Crosley V T Socket -60c 
"Retter—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 

Harko Radio Receiver 
The most 
c o mpact, 
c o mplete 
and ef-
f icient 
crystal 
receiving 
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 corn-
plete  assembling. 
Price, not wound or 
assembled, as shown 
in illustration, $1.50. 
Rotor only-40c. I II 

ivy  II SA*, 

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 

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

When writing to advertisers please mention THE WIRELESS AGE 
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Models Built from Experimenters Information Service Blue Prints 

ARMSTRONG SUPER-HETERODYNE RECEIVER 150-850 METERS  BLUE PRINTS 30035-38 $4.00 

ARMSTRONG REGENERATIVE RECEIVER 160 TO 1000 METERS  BLUE PRINTS 30021-24 $4.00 

3-STAGE RADIO-FREQUENCY AMPLIFIER TRANSFORMER COUPLED  BLUE PRINTS 30050-52 $2.00 

DETECTOR AND 2-STAGE AUDIO-FREQUENCY AMPLIFIER  BLUE PRINTS 30039-42A $2.00 

Armstrong Super-Regenerative Receiver 
Enabling Long Distance Reception With a Loop and Three Tubes Only. 

Full Constructional Details, Wiring Diagram, Technical Data, Operating Instructions 
Covered Completely in Our Blue Prints Nos. 30056-60, $4.00. 

EXPERIMENTERS INFORMATION SERVICE 
220 West 42d St.-23d Floor—New York City 

Catalog 76 on Request 

Catalog gives full illustrations, complete list blue prints, price list of parts for each model, letters from cus-
tomers that have built our apparatus and general information of value. 
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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.   
500 ft. (Special value)   

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

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

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

"A" BATTERIES (Storage Batteries) 

Yale 6 volt 60 Ampere-hour   
Yale 6 volt 80 Ampere-hour   
Yale 6 volt 100 Ampere-hour   

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   28.00 

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

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

"B" BATTERIES 
No. 763 Eveready, 22.5 volt small size    1.75 
No. 766 Eveready 22.5 volt, large size, 16% to 
221,4 volts   3.00 

No. 774 Eveready. 43 volt, large size. variable   5.00 

.40 
2.25 
.01 
4.00 
7.50 
.02 
7.50 

.35 

.45 

.75 

18.00 
21.00 
25.00 

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, .0005 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   5..00 
Federal Pleiophone, complete with phone  14.00 

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

SOCKETS 
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 
No. 56 Murdock 2000 ohms   5.00 
No. 56 Murdock 3000 ohms   6.00 
No. 2A Stromberg-Carlson 2000 ohms   7.50 
No. P-1 Holt7er-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. 

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

When writing to advertisers please mention THE WIRELESS AGE 
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Type R-2 
Magnavox Radio 
with 18-inch Horn 

" THIS instrument serves the 
1 requirements of professional 
use for large audiences, dance 
halls, etc.  Price, $85.00 

Type 11-3 
Magnavox Radio 
with 14-inch Horn 

THE same in principle and 
construction throughout as 

Type R-2, and is ideal for use 
in homes, offices, amateur sta-

tions, etc.  Price, $45.00 

3-Stage 

Magnavox 
Power Amplifier 

Model C 

' NSURES getting the largest 
possible power input for the 

Magnavox Radio. Can be used 
with any "B" battery voltage 
which the power tube may re-
quire for best amplification. 

AC-2-C, 2-Stage  $80.00 
AC-3-C, 3-Stage   110.00 

-51") 
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The Plant oft& Magnavox Co., Oakland, 
California —one of the show factories of 

the Pacific Coast. 

L 

Home ey'ae 
ap , 

iq O X 
produces 

2 

Essential to the full enjoyment 
of your wireless receiving set is 
the MAGNAVOX RADIO 

AFE W months ago the Magnavox Radio occupied a relatively 
unimportant position in the list of Magnavox products—today 

even our greatly increased production facilities are taxed to supply 
the demand for Magnavox Radio, the reproducer supreme. 

It is the Magnavox Radio which 
gives every receiving set its greatest 
enjoyment and use —doing away 
with the restrictions and limitations 
of the individual headset. The receiv-
ing set only brings the message, while 
Magnavox Radio tells it clearly and 
in full volume to all within reach of 
its voice. 

Unlike the telephone receiver used 
on headset and some forms of "loud 
speaker" — which are constructed on 
the electro-magnetic principle—the 
Magnavox Radio exclusively is 
constructed on the electro-dynamic 
principle and is thus a most efficient 

converter of electrical energy into 
sound waves. 

The Magnavox Radio operates 
with any good type of receiving ap-
paratus, and was not designed for 
any one particular make. Without 
the Magnavox Radio no receiving 
set is complete. 
Any radio dealer will demonstrate; 
or write us for descriptive booklet 
and name of nearest dealer. 

THE MAGNAVOX CO • 
Home Office and Factory: 
Oakland, California 

New York Office: 370 Seventh Ave. 

OHAVOZ 

When writing to advertisers please mention THE WIRELESS AGE 
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Stop that Leakage! 
The Willard All-Rubber Radio 

"A" Battery (shown at the right) 
is not an automobile battery 
adapted for Radio use, but is a 
special radio battery built for the 
reception of C W and spark mes-
sages.  The reduction of the 
weight of connectors, the increase 
in thickness of plates, the special 
radio type of Threaded Rubber 
Insulation are all features that 
are necessary to an efficient, 
economical battery of this type. 

When writing to advertisers please mention THE WIRELESS AGE 

You'll have to admit it's annoying to 
have a radio concert or a conversation 
interrupted by noises that sound as if all the 
animals in the zoo had cut loose at once. 

Some of these noises can't be stopped 
by even the most careful tuning.  They 
can be ended only by removing the leaky 
cell or the leaky battery that's responsible 
for them. 

One of the most important features of 
the Willard All-Rubber Radio Battery 
is that it is absolutely leak-proof. Battery 
case and jars are cast in one solid piece of 

rubber, eliminating the possibility of leak-
age either from cell to cell, or to ground. 
Every case is tested at 24,000 volts. 

The Willard All-Rubber Radio Battery 
has the same Threaded Rubber Insulation 
as the Willard Threaded Rubber Auto-
mobile Battery.  The Willard Radio "B" 
Battery is a 24-volt rechargeable storage 
battery, with leak-proof glass jars and 
Threaded Rubber Insulation. Assures free-
dom from frying and hissing ground noises. 
Ask for particulars from your dealer, or at 
the nearest Willard Battery Station. 

WILLARD STORAGE BATTERY COMPANY, Cleveland, 0. 
Made in Canada by the Willard Storage Battery Co. of Canada, IArnited, Toronto, Ontario 

THREADED 
RUBBE R 
BATTE RY 
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a Super-Rheostat 
offazdaret" 

No Eire Rheostat can 
produce -the amazing 
results of thel3radlestai-
If you want the finest results from your radio set, install a 
Bradleystat in each vacuum tube circuit. Our customers have 
found that by using Bradleystats, instead of wire rheostats, 
they get 

I. Clearest and Loudest Reproduction, because the Bradley-
stat stepless control locates the precise filament current 
for greatest amplification or detection. 

2. Quickest and Easiest Tuning, because one knob, without 
vernier, does the work. There are no interfering noises, no 
loss of time, and no worry as with complex wire rheostats. 

3. Greatest Receiving Range, because noiseless control de-
tects weak radiophone waves and by locating exact filament 
current, amplifies the waves to fullest extent. 

That is why the Bradleystat is known among radio experts as 
the Super-rheostat. Don't hamper your vacuum tubes with 
inadequate wire rheostats. Use the Bradleystat. 

PERFECT FILA MENT CONTROL 

Two columns of graphite discs (not loose 
carbon grains) provide the delicate con-
trol so vital and essential for vacuum 
tubes in radio sets. 

A single adjusting screw gradually ap-
plies or removes pressure from the discs, 
thereby changing the filament current in 
such a smooth and stepless manner that 
you quickly find the loudest and clearest 
reproducing point of your tube. 

The Bradleystat is so simple and efficient 
that thousands of radio enthusiasts are 
using them to the exclusion of all wire 
rheostats. Twenty years of experience 
and research have made such perfection 
possible. 

416  Coo 
Electric Soutrolling Apparatus 

283 Greenfield Avenue 
Milwaukee, Wis. 

ON THE 
C7IPCKERED 
BOX 

* tad Trice 

$1.85 
Postage 10c extra 

CP. \  , ' 

4 96  
t O5 N  / 

M AIL 
ts'''  ,.. ,  Coupon for 

• / /FREE BOOKLET 
/ on V. T. CONTROL 

Electric Controlling Apparatus 

283 Greenfield Av., Milwaukee, Wis. 

•••  Please send me latest bulletin on 
Bradleystat Perfect Filament Control, 

explaining how it will improve my radio set. 

- - -

When writing to advertisers please mention THE WIRELESS AGE 
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Snap a Switch 
to Charge 
Your Battery 

If you have a radio receiving set 
using a storage battery, haven't 
you often wished for a simple ef-
ficient means for recharging this 
battery without lugging it away 
to a service station? 

charges storage batteries from any 
alternating current lighting circuit 
with a minimum of expense and 
trouble.  You can do your charg-
ing right in your own home and 
without lifting the battery from its 
present position. 

The Tungar is not new—thou-
sands have been used for charging 
automobile starting and lighting 
batteries for years.  Tungar has 
no moving parts to wear out or 
require oil.  It requires no atten-
tion while charging but may safely 
be left on the battery all night. 

If your dealer in radio or other 
electrical supplies does not carry 
Tungar, write us and we will send 
you literature and tell you where 
you can get one. 

en 
General Office  C  
Schenectady, N Y. 

lectric 
Saks Offices in  . 
all large cities 

When writing to advertisers please mention THE 

C- W 

Enthusiasts 

2ZL 
has done it 
at last--

MODERN 
RADIO 
OPERATION 
A complete book on 

Tube 
Transmission 

(111(1 

Reception 

J. 0. 

Vjll be ready for you 
next month 

All of 2 Z L's dope--
the whole "works" 
is in it. 

Watch for full details 

Or if your faith is great 
enough, send $1.73 for 
a copy now. 

WIRELESS PRESS 
326 Broadway 

WIRE! ESS AGE 
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clhe Book that brings Radio 
into the home - 

W HAT THE BOOK 

CONTAINS 

Section 1. HO W RADIO 
ENTERS THE HOME. Con-
tains just the information 
sought by the man who wants 
to buy a set. What set shall I 
buy? How much does it cost? 
What will it do? This section 
answers a hundred such ques-
tions. All types of sets are de-
scribed from the least to the 
most expensive. Full installing 
and operating instructions. 

Section 2. HO W TO RE-
CEIVE MOST EFFICIENTLY. 
Important receiving accesso-
ries are described in language 
that the layman can under-
stand. For the benefit of the 
amateur, technical data are 
given on audio and radio fre-
quency amplification, erection 
of antennae, battery charging, 
regeneration, etc. Valuable re-
ceiving- circuit diagrams are 
published for the first time. 

Section 3. VACUU M 
TUBE TRANSMISSION FOR 
THE AMATEUR AND EX-
PERI MENTER. Everything 
from A to Z about transmission 
with new, completely revised 
transmitting - diagrams, incor-
porating Radiotron transmis-
sion and Kenotron rectifica-
tion.  Valuable  operating 
instructions are given, and 
the use of mica condensers for 
transmission is emphasized. 

Section 4. GENERAL 
INFORMATION — A VERI-
TABLE GUIDE BOOK TO 
RADIO. Government laws, 
National Electric Code Radio 
Rules, vacuum-tube "Don'ts," 
radio glossary, specifications 
for a scientifically constructed 
ama teur station, complete 
price list of all R C A equip-
ment. 

FOR the first time a book is published at a small price which gives the public all that it should know about radio. It is called 
"Radio Enters the Home," and it is written by experts. It tells 
how to enjoy popular radio broadcasting, and it gives complete 
descriptions of apparatus and installation instructions. No book 
so richly illustrated, so accurate, and yet so understandable has 
thus far been published. 
The book is divided into four sections. Over 200 illustrations, 

112 pages, size 8" x 11". The technically uninformed man will 
find in sections written especially for him the simply presented 
facts that he seeks; in other sections are data and diagrams that 
appeal to the trained amateur. 

PRICE, AT YOUR DEALER   35 cents 
If your dealer has exhausted his supply, send 35 cents to 

Radio  Corporation 
of America 

Sales Division, Suite 1801 
233 Broadway, New York City 

When writing to advertisers please mention THE WIRELESS AGE 
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Put Prest-O-Lite Quality 
IntoYour Radio Equipment 

What the name, Prest-O-Lite, means 
to the automobile, it means to radio. 
Embodying the same battery princi-
ples and the same standards, the 
Prest-O-Lite designed especially for 
radio use delivers regular Prest-O-Lite 
satisfaction. 
For summer months, it is without a 

rival. Its continuous, even rate of dis-
charge eliminates necessity of continual 
adjustment. 
A tasteful piece of cabinet making in 

mahogany finish, it harmonizes with 
any furnishings.  Equipped with 
rubber feet, it does not deface furni-
ture. 

The Prest-O-Lite is beyond question 
the foremost battery for radio use. 
Ask for it at any Prest-O-Lite Service 
Station; or your electrical dealer will 
get it for you. Prices $15.75 to $37.50. 

We advise the selection of the battery 
of ample capacity to avoid frequent 
recharging. When it needs recharging, 
remember there is a Prest- 0- Lite 
Service Station in your vicinity. 

THE PREST-O-LITE COMPANY, Inc. 
Carbide and Carbon Building 

30 East 42nd Street, New York 

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

wi * ATTENTION DEALERS! Prest-O-Lite Batteries for Radio Equipment make the 
quickest moving stock to-day. Write for our proposition. 

Pited b ala te 
BATTERY 
For Radio Use 

$37.50 

When writing to advertisers please mention THE WIRELESS AGE 
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Tune up and listen in on the 
July special RADIO issue of 

AMMAN BOY 
"The Biggest, Brightest and Best Magazine 

for Boys in Al! the World" 

W AYS a step ahead in AL 
things that hold a live in-
terest  for  progressive 

boys, THE AMERICAN BOY has 
made a feature of radio ever 
since radio has been practical. 
For months it has had a radio 
department under the editorship 
of Armstrong Perry, one of the 
foremost  radio  authorities  of 
America.  This has made THE 
AMERICAN BOY one of the lead-
ing magazines for authentic radio 
news and information. The most 
recent addition to cur radio staff 
is Francis J. Andrews, radio in-
structor  in  the  Aeronautical 
School at the University of De-
troit.  His articles will supple-
ment those of Mr. Perry and he 
will answer radio questions 
asked by AMERICAN BOY readers. 

So great is the clamor for 
reliable,  easily  understandable 
radio facts that the editors of 
THE AMERICAN BOY have de-
cided to make July a special 
radio number. 

In it you will find a great fund 
of radio information.  You will 
find those facts that boys need to 
know in order to get the right 
start in radio.  There is a won-
derful article on radio construc-
f.un that makes the building of 
a receiving set as easy as A B C. 
There are articles that tell you 
how to get the most satisfaction 
out of your radio set, both for 
yourself and others. 

There is a "fact" story of a 
young fellow who, beginning with 
the  simple  experiments  every 
boy tries, used his brains and be-
came one of the most famous 
(and one of the richest) radio 
inventors in the whole world. 

Good radio yarns are not new 
to AMERICAN BOY readers, but 
in July we will publish the best 
one we have seen yet, "The Devil 

Code,"  by  Kenneth  Payson 
Kempton.  It's a mystery story 
of a strange, jangled radio signal 
received  in  mid-ocean  which, 
when untangled, proved to be a 
code message that sent an icy 
chill down the operator's spine 
and made his hair stand up. Don't 
miss it! 

July also contains the an-
nouncement of a special radio 
contest  open  to  every  boy 
whether he is a plain novice, a 
bug, an amateur or a licensed 
"op."  Prizes  and  everything. 
Get in on this at the beginning 
and win a prize. 

Besides all this good radio 
stuff there will be a raft of extra 
fine reading. "Tommy McTigue," 
by Charles M. Horton, is an ab-
sorbing new serial beginning in 
July. It's the tale of a tenement 
kid who discovers the clew to a 
plot which involves a gang of 
formidable crooks.  This story 
will hold any boy's interest from 
the first to the last instalment. 

There will be another fine 
"Advertising Andy" story —the 
climax to this great series. Laurie 
Y. Erskine contributes a bear of 
a yarn in "The Man Who Went 
Mad."  Dhan Mukerji's story of 
his adventures with his elephant 
in India is continued, and there 
is another instalment of the pi-
rate story. 

"Jibby G. Washington Jones" 
is the title of a Fourth of July 
story by Ellis Parker Butler. 
You never heard of such a 
"Fourth." When you read it you 
will laugh your head off. 

Tune in on this great July 
number of THE AMERICAN BOY. 
Get it for the great radio ma-
terial.  Get it for its many hours 
of fascinating reading. 

The wave length is 20c at all news-stands, or 
$2.00 for a full year's subscription, delivered. 
Subscribe for a year or leave a standing order 
at your news-dealer's. 

THE SPRAGUE PUBLISHING CO., No. 410 American Building, Detroit, Mich. 
Enclosed find $2.00, for which send THE AMERICAN BOY for one year, beginning 

with the current issue, to 

Name   

Address   

When writing to advertisers please mention THE wiRELEss A E 



14 THE WIRELESS AGE JULY, 1922 

3fretieral 
HEAD TELEPHONES 
LIGHT IN WEIGHT 

EXTREMELY SENSITIVE 

DURABLY CONSTRUCTED 

CAREFULLY M ATCHE D IN 
TONE 

WILL PERFECTLY REPRODUCE 
RADIO SOUNDS 

PRICES ,IN U. S. A.) Per Pair 

$8.00 
$10.50 

NO. 53- W, TOTAL RES., 
2200 OHMS... 

NO. 52- W, TOTAL RES., 
3200 OHMS . 

MADE BY A COMPANY WITH 
22 YEARS SUCCESSFUL EXPE-
RIENCE IN THE MANUFACTURE 
OF HIGH GRADE TELEPHONE 
APPARATUS. 

THE 

FEDERAL COMPANY 
WITH ITS RATING OF 

$1,000,000.00 AND OVER, 

GUARANTEES 

THE EFFICIENCY OF ALL 

FEDERAL APPARATUS 

ABSOLUTELY THE BEST HEAD TELEPHONE ON 
 THE MARKET   

REGARDLESS OF PRICE 

Xeticral 
CRYSTAL RADIO RECEIVING SET 

A VERY EFFICIENT IN-

STRUMENT FOR  RE-

CEIVING FROM YOUR 

LOCAL  BROADCAST-

ING STATION 

REQUIRES  NO  BAT-

TERIES OR OT HER 

SOURCES OF POWER 

Price: (IN U.S.A.) $25.00 
WHY PAY MORE 

EXCEEDINGLY SIMPLE 
IN OPERATION 

SUBSTANTIALLY CON-
STRUCTED 

BEAUTIFULLY  FIN-
ISHED 

THE IDEAL RECEIVER 
FOR HOME USE 

Demand 
FROM YOUR DEALER 

G ENUI NE 

FEDER AL 
RADIO APPARATUS 

ACCEPT NO SUBSTI-
TUTE 

Zilipbont & intrgrapb Co. 
B U FFAL O, N E W YO R K 

When writing to advertisers please mention THE WIRELESS AGE 
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Eveready "B" Battery No. 766 
Equipped with 5 positive voltage 
taps ranging from 1634 to 2234 
volts. Fahnestock Spring Clip 
Binding Posts —an exclusive 
Eveready feature. Price §3.00 

Eveready "B" Battery No. 774 
Equipped with 6 positive voltage 
taps at 434 volt intervals ranging 
from if3 to 43 volts. Fahnestocic 
Spring Clip Binding Posts—an 
exclusive Eveready feature. Price 
$5.00  

Eveready "A" Batteries 
—hardwood box, mahogany finish 
—convenient handle, nickel plated 
—rubber feet protect the table 
—insulated top prevents short circuits 
—packed vent caps prevent spilling 
No. 6S6o— go Amp. Hrs.-45 Lbs.—§18.00 
No. 688o—s so Amp. Hrs.-52 Lbs.—§2o.00 

For Better 
Results 
USE 

E V E R E A D Y 
"A"and "B" BATTERIES 

with your radio set 
For sale by the better radio 
supply dealers everywhere 

Send today for descriptive booklets 

NATIONAL CARBON COMPANY, Inc., Long Island City, N. Y. 

Atlanta Chicago  Cleveland Kansas City  San Francisco 

When writing to advertisers please mention THE WIRELESS AGE 
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Make this a Radio 
Vacation 

A  Stramcy  Coupler 
and  Lily  Horn,  at-
tached to one unit of 
your  headphones, 
makes  a co mplete 
Loud Speaker for 
$1.55. 

A  Duplex  Adaptor 
provides an excellent 
means for connecting 
both  units  of  your 
headphones to a Lily 
Horn or other loud 
speaking  device. 
Price $2.50 

ON your vacation, your auto-
mobile trip, at your summer 
camp, wherever you go — 

keep in touch with the latest 
news, the baseball scores, the 
events you and your friends will 
want to know about —by radio. 

The NYRDO, PINK-A-TONE, and 
other "Radisco Recommended" receiv-
ing sets, displayed by all Radisco 

dealers, are purposely designed for 
summertime radio.  You can set up 
one of these compact, portable outfits 

in a few minutes and listen to the 
charm of "music across the water" — 

by radio.  Any Radisco dealer will 
gladly demonstrate an inexpensive out-
fit that you can carry with you. Insist 
on "Radisco Recommended" apparatus 
and enjoy the best vacation of your life. 
Radio Distributing Company, Newark, 

N. J. 

ADISCO 
Your Assurance 4?fSatifaciory Pe Ormance" 

RADISCO 
• AP PA Rica U S • 

n O    
L l    

. 

N Z  /1%  N Z  /1% 
When writing to advertisers please mention THE \V IRE  .\(; I. 
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Our  Op 
W ITI I the advent of hot weather the people who want 

only a mysterious black box with a couple of knobs 
to turn are spending their time out of doors instead of 

listening to broadcasted programs.  And 
many wise words are heard about the "end 
of the radiophone craze." 
As a matter of fact, the passing of the 

faddish rush of the Winter and Spring is 
welcomed heartily. It gave publicity to the industry, but 
it also brought various evils in its train.  Manufacturing 
equilibrium was upset and there sprang up a mushroom 
growth of inexperienced assemblers and retailers who 
thought they saw some cream to skim; a vicious circle 
of pyramided orders was built up that multiplied the 
actual consumer demand several times. 

The Summer heat is boiling all these things down. The 
reliable manufacturers are getting a better scale of the 
market, they are catching up on back orders, and stocking 
their warehouses against the Fall business.  The fly-by-
night dealer is seeking cream in other pails. The industry 
as a whole is reaching a basis which, while much broader 
than it was a year ago, is firmer. The situation no longer 
is hectic, but healthy. 
When the Fall arrives, and the radiophone once more 

becomes an indoor sport of the American public, the • 
novices will find adequate stocks of dependable instruments 
awaiting them, improved broadcasting services at their 
command, and a capable dealer body anxious to aid them 
intelligently. 
In the meantime, the amateurs, who for years have been 

the backbone of the industry and have contributed mightily 
to its progress, pursue their experimental way.  While 
the industry enjoys a breathing spell they are discovering 
the great superiorities of C. W. transmission, and in re-
ceiving are developing radio-frequency hook-ups that keep 
out the static. 
To the veterans, this is a great Summer! 

St  ST 

JUDGING entirely by the results achieved by E. H. 
J Armstrong in the recent demonstration of his new • 
invention, the super-regenerative receiver, before the In-

stitute of Radio Engineers this invention 
marks an important development of radio 
communication. 
This new receiver—Armstrong's third im-

portant contribution to the art—is, in reality, 
a radio-frequency amplifier, its power of amplification in-
creasing inversely as the square of the wavelength, or, in 
other words, the shorter the wavelength the greater the 
amplification it is possible to obtain.  This one point in 
itself is specially interesting to amateurs, as heretofore 
devices for radio-frequency amplification have not worked 
with full efficiency on short wavelengths. 
The really fascinating feature of the new invention, 

however, is its rejection of discontintious waves, such as 
are emitted by a spark transmitter.  The inherent char-
acteristics of the new device are such that it automatically 
rejects all oscillations of "free" wavetrains, of the type 
set up with discontinuous radio-frequency by a closed 
oscillatory circuit acting on the open circuit of a trans-
mitting station. Thus we approach close to the ideal in a 
receiver for radiophone reception; one that will cut out 
most of the interference from spark stations using code 
which has so often marred reception of broadcasted radio-
phone programs. 

The 
Radiophone 
Craze 

The Super-
Regenerative 
Receiver 

17 

•  • 

tni o n 
OUR present radio laws and regulations, made ten years 

ago, are so obsolete as to be practically useless in their 
application to the immense development, particularly in 

radio telephony, which has taken place within 
the last two years. The need for more sat-
isfactory and up-to-date laws and regulations 
was recognized some time ago by Herbert 

Hoover, Secretary of Commerce, and a convention of radio 
engineers, experts, representatives of several departments 
of the Government, engineering and amateur organizations 
was . called at Washington. 
The detailed report of this committee, earlier published 

in detail in THE W IRELESS AGE, assigned bands of wave-
lengths to various services, classified transmitting stations, 
and in general attempted to clear up what had been an 
unsatisfactory situation to all concerned. r,'ut revision of 
the existing radio law was found to be necessary before 
the new rules and regulations could be made effective. 
To accomplish this a new bill to regulate radio com-

munication, known as S-3694, has been introduced in the 
Senate by Senator F. B. Kellogg, of Minnesota.  After 
two readings it was referred to the Senate Committee on 
Interstate Commerce. 
The bill perhaps was well intentioned, but if enacted 

in its present form, promises a goodly addition to an 
already sufficient burden of red tape and taxes. 
Just how the Secretary of Commerce is to carry out some 

of the provisions of this bill is not clear.  How, for ex-
ample, is he to determine whether anyone is "monopoliz-
ing, or seeking to monopolize" radio communication ? He 
may revoke station licenses for this offense or intention, 
but many are likely to ask: What is a monopoly, anyway? 
The courts have frequently disagreed on the subject. Can 
a secret service organization, or other department of the 
Government, determine whether any individual or company 
is "seeking" a monopoly? Is protection of patent rights 
to be considered as constituting a monopoly, or fostering 
one ? 
Many will question the wisdom, too, of the provision by 

which autocratic power is vested in the Secretary to revoke 
any station license when he "shall deem such revocation to 
be in the public interest." 
The bill also provides that the construction of a station 

can't be started until permission is given or a license is 
issued, and then if the station isn't ready for operation by 
a certain time the license is to be revoked. This is reminis-
cent of the trials of a public garage owner who was sum-
moned to court by a fire inspector for having a wood floor 
on his garage, and who reported that the same wood floor 
had been installed by order of the Health Department to 
protect the workers from getting tiddle-de-winks from 
standing on cold concrete.  Red tape! 
And then we come to Section 9, and taxes. 
Every type of transmitting station is to be assessed, 

from one engaged in trans-oceanic work to the attic type, 
consisting of a tin whistle and two dingbats. Now taxa-
tion may be necessary and advisable, but only if the 
revenue is to be applied to increased personnel for the 
inspection staff. The radio field would welcome such ex-
pansion, but if an already overworked radio staff is to be 
burdened with an excess of red tape, the good to be 
accomplished by an expanded staff would be negatived. 
Drafted perhaps with the best intentions, the bill as 

it stands holds too much "Thou Shalt Not," instead of 
"Let's Go."  — THE EDITOR. 

Red Tape 
and Taxes 
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IA/ILL the human mind develop to the point where it 
will be in itself a "radio" transmitting and receiv-

ing station?  Read Olga Petrova's interesting theory 
expressed in an interview on page 39 
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Personality Survives Radio Wave, Says Opera Singer 
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N an interview on page 41, Yvonne 
de Treville, coloratura soprano who 

has sung in many countries, tells her 
radio audience that the individuality of 
the singer or speaker is retained in voice 
transmission over the radiophone 

A.. 
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Children's Hour These Days Is the Radio Hour 
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Georgia Moses. of 
Seattle, still speaks in 
terms of gurgles but she 
lilies radio music 

Satisfaction, pleasure. wonder, amaze-
ment —so read faces of kiddies from 
Jackson Heights, L. I., school, who 
listen in with varied expressions 

0 

023r/Z% Z.7 7 /OR/  it,/  !geZe/  /1/4g irl,/ 

A scene common in schools throughout the country. 
These lads are visualizing weather reports received by 
wireless telephone.  Educators predict radio will do 
important work in the development of children 

/459„ 7 99   

4 A 1 ;z 

/  9 

4 
Little Jimmy Little is 
a modern baby.  Jim 
can't talk but his eyes 
and mouth say a-plentu 
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Little Peggy Rice, four years old, listens in to a radio 
concert while taking her daily bath.  And take it 
from Peggy, radio adds greatly to the enjoyment (?) 
of children's baths —as her happy face will testify 
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Nothing Would Seem to Be Impossible in Radio 

0 
0 

0 

Rela Pam 
might  have 
difficulty,  be-
tween holes on 
the links, in 
catching music 
with this set-up 
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Here is Jack Hoxie and his wireless 
telephone for horseback riding. No 
startling results have been claimed, 
but it indicates the radio rage has 
reached the cattle ranges 

• 

Neiv 

June found Miss 
Mildred  Fenn 
(top) and Mil-
dred  Redmond 
erecting an an-
tenna on their 
motor boat 

7 

0 

1 
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Novelties Reveal Radio Monkeys and Radio Teas 

At least Jimmy real-
aes the phones aren't  'Fw•f,/   ,,,, ,,:o .;..,, / 
attached to the feet —  ir'• 7 Ar="'.  / * ;<;d 5.;./ /!--, /  ,/ ; / 

which is one comfort  --' , ' ' 
,,, ,,   ,/,--,,x0 A.,-., / 

v• • ry 
0- A, 

1 
1 

/7/71X/A W  .40,0407.42%/717 

One of the novelties at the recent 
New Yorle City radio show was 
a necklace containing a crystal 
receiv:ng set.  Miss Winifred 
Miller is shown wearing ii 

Miss Janet Adamson likes this 
"radiolamp,— exhibited at New 
York radio show.  The base is  „ 
a tone horn; shade covers re-  r,..7•-•:.7  — A • 
ceiving set and electric light  '' -  

/ 

Radio helps digest the food, so they say. At 
least a set was recently erected in Tea Room 
of famous Waldorf-Astoria Hotel, New 
York. A mEdafternoon refreshment scene 
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More Notable Stage and Screen Radio Victims 

..GP;re  ..(07  /7"  ./•//,,,,,,,,;?!..7 

Mme. Asia Souvorina, "The Bernhardt of Russia," 
listening in with "Buster" on receiver made by her 
two sons, Andrew and Nicholas 

/ 

,  /' • • 
.4d •"xo  „ 

,   

/ 

And Dick Bartelmess, 
movie star, decides at 
the studios he wants the 
correct time, so he tunes 
in for Arlington and 
sets his watch 

1 0 
 -  mopipm— 
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Mary Pick ford, "out on location" keeps in touch with 
The photo above shows Mary as the famous "Tess..? 
companies on location saves thousands of dollars worth 
in this way and instructions given. At the time this was 

the studio, and maybe with "Doug" Fairbanks, her jovial husband. 
Motion picture officials claim this communication from the studio to 
of valuable time and eliminates many delays. Supplies are ordered 
taken "Doug" was filming "Robin Hood," miles away 
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Debate by Radio 
i4 pp• ADIO telephony is of more per-
" manent value as a means of en-

tertainment than for sending messages 
of general commercial use." 
That was the decision of judges in 

the first debate conducted by radio in 
the Northwest. By a 2 to 1 vote the 
judges gave the verdict to the North 
High School debating team of Minne-
apolis, over the Johnson High School 
team of St. Paul. 
On the Minneapolis team were Mar-

garet McCaslin, William Boyer and 
Berryl Bearman, while Bernese Kern, 
Alvin Hilgedick and Elmer Noreen 
represented  Johnson  high  school. 
Judges in the debate were Dr. Samuel 
F. Kerfoot, president of Hamline Uni-
versity; Mayor George E. Leach of 
Minneapolis, and W. I. Nonal, Speaker 
of the House of Representatives. 

To Broadcast Movies? 
P YRAMID PICTURES, INC., has 
A contracted for the installation of a 
broadcasting station at its plant in As-
toria, L. I., N. Y., and expects to have 
the station in operation in the near 
future.  The exact manner in which 
it will be used has not been stated, but 
the close connection that the company 
has with the film distributors and the 
theatres has led to the supposition that 
loud speaker sets in the motion picture 
houses may be planned, to link the pro-
ducer directly with the audiences in 
many houses. This would enable the 
stars in feature pictures to "appear" 
simultaneously in hundreds of theatres 
where their pictures were being shown. 

Police Tests In Chicago 

EXPERIMENTS in the use of radio in the transmission of police mes-
sages in Chicago have proved a com-
plete success, George B. Carlson. Com-
missioner of Electricity, says in re-
questing an appropriation of $68,000 
for radio equipment and personnel. 
If granted the appropriation a new 

duplicate sending station will be in-
stalled on top of the City Hall. The 
eight high-powered bandit cars used by 
the Detective Bureau will be equipped 
with both sending and receiving sets. 
"I think the equipment of the bureau 

cars with radio sets will prove an im-
portant factor in arresting criminals." 
Chief  Fitzmorris said.  "I  doubt 
whether radio development is sufficient 
to warrant its use by ordinary patrol-
men, however." 

Aid To Builders 

REAL estate subdividers find that the use of the radio promises to become 
an indispensable adjunct to their activ-
ities, according to a prominent subdi-
vider and home builder of Los Angeles. 
who has just installed a radio system 

at his main office and is now in con-
stant touch with the activities of his 
tracts. 
Under the plan which he has adopted 

to use the radio, he receives every day 
at the close of business a comprehen-
sive report from his managers. 
He finds, moreover, that by receiving 

these radio reports after the hours of 
the business day and before the Los 
Angeles newspapers start their evening 
radio concerts, that the air is virtually 
free from conditions which interfere 
with the transmission of this business. 
At both Walnut Park and West Ad-

ams Place, the Girard organization is 
engaged in extensive building opera-
tions which will keep a large force of 
men engaged throughout the summer. 

"Stop, Look and Listen!" 
N connection with the national "care-

' ful crossing" campaign, conducted 
under the auspices of the American 
Railway Association, which started in 
June and will continue through Septem-
ber, a message, of which the following 
is an extract, was broadcast from 
KDKA, WJZ, WBY, and KYW: 
"Under the direction of the Ameri-

can Railway Association, all railroads 
of the United States are taking part in 
a national careful crossing campaign. 
"The object of the campaign is to 

bring to the attention of the American 
people, in an impressive manner, the 
necessity for exercising the greatest 
possible care to avoid being struck and 
killed or injured by trains while travel-
ing over highway crossings. 
"In the past five years 9,000 deaths 

and 24,000 injuries have occurred at 
highway crossings, while in 1921 alone 
thirty out of every 100 accidental 
deaths on railroads of the United States 
were classified as crossing accidents." 
The message had a tremendously' 

wide circulation, as many newspapers, 
catching the words from the air, re-
produced them and no section of the 
country was left "uncovered." 

Well, well, well! The Radio Shoeshine! Shoes 
are not shined by wireless but the patrons of 
this Oakland, Cal. bootblack hear radio music 

while he works 

Radio Aids Surgical Patient 
HE radio telephone and spinal an-

' aesthesia together took a young girl 
through two dangerous operations re-
cently at the Samaritan Hospital in 
Philadelphia.  It was impossible to 
give the patient ether, so an injection 
into her spine was used to numb her 
body from the shoulders down.  In 
order to distract her attention from the 
operation and give her mind a healthy 
tonic during the forty-five minutes she 
spent on the operating table, the head 
phones of a radio receiving set were 
placed over her ears, and she listened 
to the art of great musicians as trans-
mitted by radio. While Dr. Frick ex-
cised her appendix and removed several 
large gall stones, the patient displayed 
great interest in the broadcast program, 
oblivious of the surgeon. 

Only 15 Silent States 

CALIFORNIA so far leads the 
country in the number of broad-

casting stations. She now has 37 sta-
tions; Ohio comes next, and Pennsyl-
vania and New York are close behind, 
according to a study made by the Na-
tional Geographic Society.  Only 15 
states are without broadcasting stations, 
these being North and South Dakota, 
Arizona, Nevada, Utah, Wyoming, 
Idaho, Montana, Florida, Mississippi, 
South Carolina, Kentucky, Rhode Is-
land, Vermont and New Hampshire. 
All these states, of course, listen to 
broadcast matter from many others, so 
that there is no part of the country in 
which it is not possible to listen in to 
radiophone concerts. 

New City Stations 
CHICAGO, not to be outdone by 

New York City, is to have a city 
broadcasting station, which will be 
erected on the Municipal Pier. Receiv-
ing equipment with powerful amplifiers 
also will be installed, so that the pier, 
which is used throughout the year for 
conventions, will be able to entertain 
those who are on it as well as those at 
a distance. 
Richmond, Va., has started to experi-

ment with receiving apparatus, in order 
to train its policemen and firemen in 
radio. As soon as the necessary ex-
perimental and educational work has 
been done, transmitting apparatus is 
to be installed, and portable receivers 
placed in the hands of the police. 

Justice Taft Uses Radio 
CHIEF JUSTICE TAFT delivered 

a speech on June 2nd by radio to 
the Associated Western Yale Clubs, on 
the occasion of their holding their 
seventeenth annual meeting in Detroit. 
The speech was broadcast from the 
Arlington station at 9 o'clock, Eastern 
standard time, on a wave length of 
2,650 meters. 



Robert 
Olyphant 

HE radio telephone will bring 
the  English  language  and 
American ideals to those for-

eign-speaking sections of our large 
cities that now offer so great a problem 
in Americanization work." 
Such is the opinion of Robert Oly-

phant, president of the Sons of the 
Revolution, which has been taking a 
large part in educating the foreign-born 
to become truly American in spirit. 
"We have here many groups of for-

eign born citizens," said General Oly-
phant. "They come from almost every 
spot in the world. So that this country 
resembles a veritable Tower of Babel 
as far as language is concerned. These 
groups, when they come to this country 
generally settle down in a particular 
place. 
"Those who follow, of the same 

group, invariably go to the same city 
and even to the same section of the city 
that has already been populated by 
people of the same race.  New York 
holds a splendid example of this. We 
have entire sections peopled by those 
of different nationalities.  Spaniards, 
French, Russians and many others live 
apart and when they speak to each 
other, they do so in their mother 
tongue.  They read newspapers and 
books printed in the language of the 
country in which they were born. 

REMOVAL OF LANGUAGE BARRIER 

"At heart they are Americans and I 
do not mean to give the impression that 
I regard the settling together by these 
various peoples as at all undesirable. 
The point I do want to make is that 
the work of Americanization, and this 
includes the teaching of the American 
language to these people, is a task 
which becomes increasingly difficult in 

Radio's Important Place 
In The Work Of 

Americanization 
General Robert Olyphant, 

President, Sons of Revolution, Explains Its Possibilities 

view of their keeping together and 
speaking and reading not in the Eng-
lish language. 
"The radio telephone in my opinion," 

continued the General, "will penetrate 
this almost impossible barrier.  The 
voice speaking the English language 
and the voice propagating the Ameri-
can ideals and literature will go into the 
homes of these foreign born citizens. 
They will be listening to the wireless 
voice and benefiting by it, whether they 
want to or not. 
"Our organization was formed to 

promote and assist in the proper cele-
bration of the anniversaries of Wash-
ington's Birthday, the Battles of Lex-
ington and Bunker Hill, the Fourth of 
July, the Capitulations of and the 
Evacuation of New York by the British 
army and other prominent events relat-
ing to or connected with the war of the 
American Revolution. 

RIGI1T MATERIAL VITAL 

"The radio telephone will do an im-
portant work in Americanization only 
if it carries the messages that assist in 
bringing home to the people the import-
ance of this work.  It all depends on 
what is transmitted. 
"The objects for which our organ-

ization stand are sacred to this country, 
and if the radio telephone can help to 
impress upon the many millions the 
sacredness of them, then in my opinion 
the radio telephone will perform a serv-

Boys love radio and it is into boys' minds 
that the spirit of America is instilled.  Photo 
shows "radio trio" in Jersey City Boys' Parade 
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ice to America that will be invaluable. 
"The radio telephone of course will 

play a very great part in patriotic de-
monstrations of the future. Consider, 
for instance, the celebration that we 
had recently in the City Hall Park, New 
York City, where we re-dedicated the 
statue of Nathan Hale which we gave 
to the city in 1897. I have no doubt 
but that in the future radio will be de-
veloped to such a point that a message 
given at that demonstration would be 
heard not only by those attending the 
affair but also the words will reach the 
ears of those hundreds of thousands 
scattered within a radius of several 
hundred miles. 
It is during the month of July 

especially that the work of patriotic 
societies comes to the attention of the 
public. The greatest American holiday, 
the Fourth of July, commemorating the 
birth of our free Republic, seems to 
give this nation a new lease on life and 
a new appreciation of the things for 
which America stands. 
"This year also there is a new note 

added in the general scheme of things 
that goes to promote the well-being of 
America.  The radiophone has been 
accepted by the public. 

A NATIONAL BLESSING 

"In every part of the country where 
patriotic gatherings had a place, the 
message of the speakers, pointing out 
the story of America, went out through 
the air and into hundreds of thousands 
of homes—homes of the American born 
as well as those to whom this land is 
an adopted choice. Therefore the les-
sons of patriotism that are sent out this 
year will have a far greater influence 
than any that were ever sent out before, 
in that they will reach farther and in 
that way come to the attention of more 
people.  It is a national blessing that 
such an astounding feat is possible and 
it means a step forward in the progress 
of America and Americanization pro-
grams." 
Such were the opinions of Robert 

Olyphant, President of the Sons of the 
Revolution. 



TH E  WI RELESS  AGE JULY, 1922 

Knights of Columbus Mission 
MAKING missions by wireless is 

the  latest  radio  achievement. 
Under the auspices of the Knights of 
Columbus, the second successful ex-
periment in holding a large, general 
mission and broadcasting the lectures 
delivered at the mission has been con-
cluded in Seattle. The first experiment 
was made in Pittsburgh. 
From St. James Cathedral in Seattle, 

through  a transmitting  instrument 
placed in the pulpit, the missionaries 
were enabled to reach many hundreds 
of people in various parts of Washing-
ton and neighboring States who could 
not attend the mission. 
The success of the mission has made 

it probable that K. of C. councils in all 
large cities will adopt the radio.  Al-
ready many K. of C. councils have con-
ducted full evening vocal and orches-
tral entertainments by radio. 
It is probable, too, that the elements 

of radio telephony and telegraphy that 
can be taught by mail will be added to 
the curriculum of the K. of C. National 
Correspondence School in New Haven, 
Conn. 

Radio for Health Service 
W I RELESS telephony has been en-

listed in the service of public 
health by Dr. Huntington Williams, 
who was a member of the first class 
formed at the Johns Hopkins School 
of Hygiene and Public Health.  Dr. 
Williams is a sanitary supervisor in 
the New York State Department of 
Health. 
When the wave of popular interest 

in radio swept the country a short time 
ago Dr. Williams recognized its possi-
bilities as a medium for the dissemina-

tion of health instruction.  He made 
arrangements by which his department 
broadcasts information of health topics 
every week in five-minute "talks." 
Dr. Williams estimated that the talks 

are heard by at least 10,000 persons in 
cities and rural sections of New York 
State.  They also have been received 
in California and Cuba, and have elici-
ted replies from many points, including 
Baltimore. 
The talks are prepared by officials of 

the department in popular form and on 
such subjects as keeping well, tubercu-
losis prevention and child hygiene. The 
General Electric broadcasting station 
sends out the talks as a public service, 
Dr. Williams said. 
Arrangements have been made by 

which, in emergency, radio facilities 
will be thrown open to the department 
that will permit it to communicate with 
any part of the country. Dr. Williams 
believes this will be of great value in 
such a situation as that arising from the 
flood at Albany in 1913, when pollu-
tion of a huge water supply system 
caused an outbreak of typhoid. 

To Help Pass Time 
ANOTHER new use for radio has 

been discovered by an enterprising 
theatrical manager in Los Angeles. 
The New Mission is the first Los 

Angeles theater to use the radio service, 
or any radio, as a means of entertain-
ing patrons waiting in the lobbies for 
admission to theater auditoriums. 
The patrons were delighted with the 

innovation, and they found waiting in 
the lobby such an entertaining part of 
the show that the management intends 
to give the radio concerts from the 
stage. 

This photo shows players in a billiard hall getting hints on how to improve their gam:. 
A lecture on "How to play billiards correctly" is coming over  •  • 

Pain, Get Thee Hence! 
fr HE greatest substitute for laugh-
' ing gas ever invented is the way 
dentists describe the very latest in ra-
dio devices. 
The more disagreeable features of 

dentistry, the dizzy burr of the grinder, 
the sharp twinge of the probe, and 
other unpleasant things, are now rele-
gated to the limbo of the past by means 
of a radio receiving set placed next to 
the dentist's chair. 
Dentists claim that a little light mu-

sic while teeth are being "fixed" helps 
greatly to relieve the pain and unpleas-
antness by taking the mind of the pa-
tient off his troubles.  Anyway it 
serves to lessen greatly the monotony 
of long, tedious hours in the dentist's 
chair. 

Yuletide Gifts Next Year 
ter HE Radio Corporation of Amer-
./ ica has established a great ware-

house in Chicago and has allocated 40 
per cent, of its entire output to the 
western territory," said J. C. Davidson 
of Hendrie & Bolthoff on the occasion 
of a reconnaisance of Eastern radio 
markets. Mr. Davidson is in charge of 
the electrical and radio departments of 
that big Denver jobbing house and vis-
ited Boston, New York, Philadelphia 
and Chicago. 
"Future deliveries of parts and com-

plete radio sets will be on a normal 
basis within sixty days," continued 
Mr. Davidson.  "Many of the factories 
are working twenty-four hours and 
most of them have already enlarged 
their floor space to three and fourfold 
of former size. 
"The Radio Corporation will be ship-

ping its back orders within two months. 
Dealers thruout the East are prepar-
ing for an enormous fall trade.  They 
are anticipating a most unusual Christ-
mas business and believe that radio sets 
will constitute a very large proportion 
of the presents made by parents to boys 
and girls next yuletide." 

Radio for River Boats 
P ASSENGERS traveling between 
Baltimore and Norfolk on the steam-

ers of the Baltimore Steam Packet 
Company will soon be entertained by 
radiophone concerts. Preparations are 
being made to install wireless telephone 
outfits on the Old Bay Line boats. 
To test the plan, a radio apparatus 

was placed on the Steamer Florida. 
As yet, however, it is impossible to hear 
any of the broadcasting stations dis-
tinctly.  Programs broadcasted from 
Station KDKA, at East Pittsburgh, 
Pa., have been heard, but not distinct-
ly. Joseph H. Delano, superintendent 
of the Old Bay Line, said that attempts 
were being made to remedy the defects 
so that the broadcasting stations could 
be heard clearly. 



Radio Blesses the Lives of the Blind 
Blind People in All Parts of the Country Are Benefited by the Wireless 
Telephone —Instruction and Entertainment Obtainable in No Other Way — 

Soci ety's Greatest Gift to the Sightless 
By Ward Seeley 

THE lot of the blind in history has 
been ever sad.  The most that 
they could expect was pity; neglect 

was usual up until very recent times; 
in the ancient world, cruelty toward 
them was not unusual, and it was not 
until the coming of Christianity that 
charity began to be shown to those be-
reft of sight, the first institutions for 
the blind having been erected in the 
Fourth Century A.D. by St. Basil at 
Caesarea in Cappadocia.  Today, the 
coming of the latest marvel of science, 
the radiophone, promises to be the 
greatest blessing of the centuries since 
Christianity brought compassion into 
the heart of Rome. 
By means of the radio telephone the 

world is brought to the blind as it 
never has been before.  Radio receiv-
ing apparatus to a blind person is at 
once education and recreation; it is in-
tellectual meat and drink; it brings to 
the blind the musician, the preacher, the 
lecturer, the news; it is to the sightless 
the newspaper, the book, the theater, 
the opera and concert, the church, and 
the lecture platform.  Not one per 
cent, of the blind have ever enjoyed 
save spasmodically and occasionally the 
benefits of these things that sighted 
people take as a matter of course.  A 
blind person must be unusually gifted, 
insensitive to either public pity or an-
noyance, and amply financed if he or 
she is to take advantage of the re-
sources of modern society.  Only .the 
newest of those resources, radio, brings 
easily within the ken of the blind all 
that can be represented by the spoken 
word or musical sound. 
There are now 52,617 blind persons 

in the United States, according to the 
U. S. Census of 1920.  This figure 
shows a ratio of 49.8 per 100,000 of 
population.  The census tabulation 
shows 30,199 male blind, 22,418 fe-
male; 45,783 white, 6,306 negro, and 
488 Indian. 
These figures are considered by au-

thorities on the blind to be greatly in 
error.  Large inaccuracies have crept 
into the census in regard to the blind, 
due to the reluctance of many families 
to report to the census takers, and to 
the carelessness of these latter, few of 
whom made the specific inquiry, "Are 
there any blind persons in the family ?" 
A measure of the error is afforded by 
the New York State Commission for 
the Blind, which found, through pains-
taking survey, 10,982 blind persons in 
New York State, while the Census to-

V
F the blind much has  been  wr it-
ten. Their misfortunes and their 

sorrows, their struggles and their at-
tainments, their fortitude and their 
heroism have all received commen-
tary.  At the story of those who sit 
in darkness, of the lot which they 
endure, and of the things which they 
have overcome, a sigh of compassion 
has arisen to many a lip, a tear of 
sympathy to many an eye, a glow of 
admiring pride to many a cheek. It 
is perhaps well that this should be. 
The deprivation of sight is verily a 
grievous one —one to which mayhap 
none other befalling the sons of men 
is to be likened.  That commisera-
tion for the state of the blind should 
so widely be evolved in the breasts 
of their fellow creatures is a tribute 
for the great heart of humanity.— 
from "The Blind," by Harry Best, 
Ph. D. 

tal for that state is only 4,205.  If 
that proportion holds in the other states, 
and there appears no reason why it 
should not, the number of sightless 
persons in the United States must be 
in the neighborhood of 104,000, or 
about 100 per 100,000 population. 
Society's attitude toward these peo-

ple is one of compassion.  Society's ac-
tion toward these people is to provide 
education for them, more or less hap-
hazardly, and to give them alms indis-
criminately.  The blind traditionally 
have been beggars through the cen-
turies, and today many of them, if not 

most, still stand with outstretched 
hands for the coins that mean so little 
compared to the great wealth of the 
world now passing through their very 
bodies in radio waves. 
Those who are born blind, it is true, 

now have great care taken of them in 
many of the state  s;k being placed in in-
stitutions where they are taught minor 
trades, and instructed in such elemen-
tary school subjects as the schools may 
decide it is feasible to teach.  One or 
more of the embossed type reading 
systems of course is essential. 
It is after the children are old enough 

to leave their school and return to their 
homes that the great time of testing 
and trial of the blind comes.  In many 
cases the want of sight creates a situ-
ation beyond the power of the blind to 
meet.  The family, often ashamed of 
its afflicted member, is inclined to ne-
glect to give more than the barely es-
sential care.  Such things as reading 
aloud of books or newspapers seem too 
great a burden to the sighted.  Leading 
the blind abroad for walks or to attend 
the theater, concerts or lectures, is dis-
tasteful. 
Only those blind who can afford to 

employ a nurse can be assured of a 
limited freedom of movement and a 
flow of intellectual stimulus.  The ma-
jority are condemned to dependency, 
distress and want.  In the instances 
where they have been taught a trade, 

Charles Burrows, blind Civil War veteran, listens happily at his receiving set.  He posed for 
this picture especially for THE WIRELESS AGE, in token cf his gratitude to radio 
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usually their earnings are so small as 
to be barely sufficient for food and 
clothing. Probably the blind who tramp 
the streets, begging with little trays of 
chewing gum and shoestrings, are fi-
nancially better off than most, but they 
are far in the minority.  Most blind 
people are either in institutions, or in 
homes from which they seldom step. 
The greater part of the blind popu-

lation is old.  Most blindness is an 
affliction of old age, and 65 per cent. 
of the sightless are too old to learn a 
trade or even a useful occupation. 
Thousands of old blind men and women 
sit rocking from morning to night with 
nothing to do, waiting for time to pass, 
patient sufferers from a fate earned 
solely by living to an advanced age. 
The problem afforded by this large 

body of the blind of all ages attracted 
attention early.  In nearly every case 
the efforts made were aimed at mak-
ing the sightless more self-supporting 
and less dependent, more contented and 
less pitiable, more intelligent and less 
ignorant. 
Obviously the first manner of in-

structing the blind is by personal in-
struction, including  reading  aloud. 
This, however, can be had only by those 
able to employ readers and instructors 
specially trained in working with the 
blind.  The great necessity for the 
blind was a means of reading, of do-
ing without personal service.  Raised 
or embossed type for this purpose was 
first invented in Spain in 1517 and went 
through many modifications until the 
present several blind alphabets in raised 
type were evolved, known as American 
Braille, English Braille, New York 
Point, Line letters, and Moon system. 
When alphabets of this kind became 
practical and instruction was given in 

them to blind persons, their greatest 
handicap became apparent, namely, 
their expense.  A book printed in type 
for the blind will cost from five to ten 
times as much as the same book in ink 
type, and it will be three or four times 
as bulky.  Therefore, but few blind 
persons can own libraries, and must de-
pend on the circulating libraries of the 
institutions  and  the  large  public 
libraries. 
In addition, there are several maga-

zines printed for the blind, the leading 
one being the "Matilda Ziegler Maga-
zine for the Blind," printed monthly in 
New York City on an endowed press 
and distributed free of charge.  The 
edition is 9,000 copies, or approximate-
ly one-tenth of the number of blind 
persons, but as many copies go to in-
stitutions and libraries, probably the 
"Ziegler Magazine" reaches the ma-
jority of the American blind. 
These books and magazines are con-

sidered so important by the authorities 
that they are carried through the mails 
free of postage. 
In speaking of the "Ziegler Maga-

zine," the American Encyclopedia of 
Ophthalmology says:  "During this 
century no single effort in behalf of 
the blind has brought so much happi-
ness to those who spend their lives in 
darkness." 
Probably that verdict will have to be 

revised as radio spreads its benefits 
among the blind.  Walter G. Holmes, 
editor of the Ziegler Magazine, said in 
a recent issue: "I believe that the time 
is coming, and not in the far distant 
future, when by the use of radio the 
blind will sit in their homes in any part 
of the country and hear news of the 
day at a certain hour, music at a cer-
tain hour, and a book read at a certain 

Pioneer work in wireless for the blind was done in this class in September, 1921, when 
blind boys were taught the code and received broadcast press m_ssages 

hour.  A number of these radiophones 
are in constant use in various parts of 
the country."  After explaining brief-
ly the installation of a set and the dif-
ficulties due to interference, static, and 
—to the average sightless person—the 
high price, these cheering words are 
added: "We suggest that our readers 
just be patient, and as developments 
occur we will keep them informed and 
. .2m know just as soon as the in-

struments are in practical use and with-
in the reach of all.  I believe that in 
time each community will feel that it 
should take an interest in helping the 
blind residents to secure one of these 
instruments." 
The major difficulty of furnishing 

radio for the blind is the cost.  The 
majority of the blind are impecunious, 
and the institutions in which some of 
them work or live likewise are strug-
gling.  Nevertheless, many sightless 
men and women today are living as they 
never lived before the radio telephone 
became a reality. 
Charles Burrows, a Civil War vet-

eran and a leader in the fast-disappear-
ing G.A.R.. has a receiving set, and re-
cently, when William Wade Henshaw 
sang at WJZ wrote the following letter: 
"As one of the vast audience which lis-

tened to the 'Impresario' last evening I gladly 
accept your invitation to let you know some-
thing of my impressions. 
"I could hear everything distinctly and 

with so great a pleasure that I was frequently 
tempted to join the applause, forgetting for 
the moment that I was more than eight miles 
distant. It needed only the sight of the artists 
to complett one's enjoyment.  That enjoy-
ment I cannot have by reason of blindness, 
but thanks to the radio apparatus I have had 
the pleasure of hearing many things, and 
none more delightful than your rendering of 
the 'Impresario' for which I thank you and 
ask you to convey my thanks to each member 
of your company." 
Another blind person, Miss Leila 

Holterhoff, of New York City, who 
has pursued her education to the point 
of taking a medical degree and who is 
prominent in welfare work, stated to 
TIIE W IRELESS AGE: "I believe that the 
radiophone will be the greatest single 
force in history in ameliorating the con-
dition of the blind." 
Not only are individuals profiting 

from radio through the ownership of 
sets, but institutions likewise are mak-
ing use of broadcasting.  So far, com-
paratively few have been able to se-
cure receiving sets, as $250, the cost of 
an average set complete with a loud 
speaker, is a great deal of money to 
an organization that is continually beg-
ging in order to pay its running ex-
penses. 
Probably the first organization for 

the blind, at least in New York City, 
to make systematic use of radio was 
the N. Y. Guild for the Jewish Blind, 
which in September secured a modest 

(Continued on page 40) 



Olga Cook Says: 
"Studio Attendants Are M̀odels;' Their Expressions 

Give You a Key to the Radio Audience" 

Tells How She Solved 
Problem of Gauging 

Her Efforts 

HOW does a singer over the radio 
telephone know whether she is 
or is not making a favorable 

impression upon those who listen in? 
Is it possible to know ?—Since her audi-
ence is "invisible," how then can she 
guide herself as she does when she is 
face to face with a public over the foot-
lights ? 

These are questions I asked 
the smiling blonde star of the 
musical comedy success, "Blos-
som Time," and although Olga 
Cook has only had but one ex-
perience in broadcasting and has never 
passed through the somewhat similar 
experience of recording music records, 
she answered without hesitation. 
She told how she had gone into the 

broadcasting studio of WJZ to sing the 
"Song of Love," which is the hit of 
her show, and even in the short time 
that it takes to repeat the lines, she had 
grasped the fundamental rule of suc-
cessful radio telephone singing. The 
attendants became, to her, a sort of 
specimen public. 
"A singer wants to see her audience," 

she told me. "It is almost a necessity. 
Success depends largely upon the ar-
tist's ability in catching the sympathy 
of those who hear her.  When you 
are facing the audience in the theatre 
you know how you are 'going over.' 
If the audience is noisy, talkative or 
restless, you may be sure that their 
minds are on anything but your singing. 
But if, on the other hand, the big audi-
torium is quiet and the expressions on 
the faces before you are tuned to the 
words you are singing, then you know 
you have scored. 
"This holds true equally well for 

singing over the radio telephone, de-
spite the fact that it is a physical im-
possibility to see the great mass of 
your listeners. 

SINGER'S LAST HOPE 
"There remains one opportunity, 

however, for the singer and this oppor-
tunity she must grip with all the fer-
vor and tenacity at her command. 
"That last hope is the few who hap-

pen to be with you in the broadcasting 
studio.  It is all-important to watch 
their expressions, because after all they 

Musical Comedy Star 
Explains Her Success 

to Interviewer 

assured following her rather unusual 
debut in "Blossom Time" and listeners-
in on the radio telephone are eagerly 
looking forward to the time when they 
may have the privilege of hearing her 
once more. 
She told me of a conversation she 

had some years ago with a lighthouse 
keeper up along the rocky coast of 

Maine. It was during a week she 
was playing in a small vaudeville 
theatre and some members of the 
show  conceived  the idea of 
brightening the day somewhat by 
taking a trip out to the light-

house that reared so majestically far 
out in the ocean. 
They chartered a stout motor boat 

Olga  in the morning, and in about a half 
cook  hour reached the sentinel of the sea. 

are representative of the other hun-
dreds of thousands who are hearing 
you. It is as if they were the 'models' 
of this vast audience much as a gigan-
tic ocean vessel has in its model an 
exact replica. 

"It is doubly important to catch the 
interest of these 'studio companions.' 
They hear so many sing, that you may 
be sure if you hold their attention, you 
are 'going over.' 

"Another thing that impressed me in 
my broadcasting," she added, reflec-
tively, "was the ghastly silence around 
me. It was rather uncanny and utterly 
unlike anything that I had ever been 
through before." 

RADIO No COMPETITOR 

Then, thoughtfully: "I believe the 
possibilities of radio are tremendous, 
but do not believe that it will ever seri-
ously compete with the stage, where 
sight is an all-important factor." 

Olga Cook is well known to theatre 
goers.  Before joining the Blossom 
Time Company she was a star on the 
vaudeville stage playing in B. F. Keith 
houses. Her voice is unusually rich in 
tone and her stage presence remark-
able.  She is of the striking blonde 
type, about five and one-half feet tall, 
and she radiates the out-of-doors atmo-
sphere. Her success on Broadway was 
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The lighthouse keeper proved to be 
one of those grizzled natives, with 
facial features as weatherbeaten as the 
very lighthouse. He welcomed the visi-
tors, as only one can who is continually 
shut off from the world. 

LONELY LIGHTHOUSE LIFE 
"He showed us about," Miss Cook 

said, "and then offered a cup of tea. 
And we sat about the rough, wooden 
table, listening to the stories he had to 
tell of the lonely nights spent out there, 
of the shipwrecks, the rescues, and all 
of the other sordid glamour of the sea. 
"'Folks up there on the mainland 

really do not appreciate what a luxury 
you entertainers are,' he told us.  'I 
was reading in the papers how they 
came to hear and see you last Monday. 
Nothing like that for us, ever. But I 
wonder.' And he assumed a quizzical 
expression, little knowing, though, how 
truly he was reading the future. 
"'I wonder when the time will come 

when we out here will be able to hear 
you all sing at the same time those in 
the theatres are hearing you. I believe 
that time will come. Your voice will 
be made to travel through the air and 
into this lonely house. Man will invent 
such an instrument.' 
"And I hope," she concluded, "that 

that old sentinel will be the first of all 
the lighthouse keepers to get a radio 
receiver. What a blessing it will be for 
him !" 



32 TH E  WI RELESS  AGE JULY, 1922 

Powerful Church Station 
IT is not uncommon to hear of 
churches installing radio broadcast-

ing stations, but the First Baptist 
church of Shreveport, La., is using a 
radio on a scale hitherto unapproached. 
The new church edifice, erected at a 
cost of $500,000 has installed in a ten-
story tower a powerful radio broad-
casting station. The auditorium of the 
church seats seven thousand persons 
and is located in the heart of the busi-
ness district of the city. 
It is stated that many small churche,, 

in the southwest have installed receiv-
ing outfits to take advantage of the 
offers of the Shreveport church.  A 
good many of these churches are with-
out pastors and are able lo have ser-
mons only at irregular intervals, but 
with the radio this inconvenience will 
be eliminated. 

First Radio Evangelist 
PAUL RADER, evangelist, con-
ducted the ,first radio revival ever 

given, pleading with sinners to repent 
and calling for converts to Christian-
ity.  In the broadcasting station atop 
city hall, Chicago, coat off, fists wav-
ing, biceps knotting, the revivalist who 
launched his Chicago campaign in his 
new gospel tabernacle went at his 
myriad listeners as though they were 
at the foot of his pulpit.  A brass 
quartet, two cornets and two trombones 
played hymns into the receiving appa-
ratus and to complete the program 
Rader sang. He had previously opened 
his fifteen-minute revival with prayer. 
"One hundred  thousand  sinners 

within sound of my voice today must 
be saved," he thundered into the broad-
caster. "The world is drifting. Crime 
rules and the temporal officials are 
blamed when religion and religion only. 
nonsectarian, unquibbling, undogmatie 
religion will bring the peace you pray 
for. All who hear me and wish to ac-
cept Christianity come to the taber-
nacle and I will pray with each in-
dividually." 
Mr. Rader, who keeps fit by main-

taining his old skill as a boxer, having 
been a sparring partner for Jeffries 
and Fitzsimmons in other years, put 
in as strenuous a fifteen minutes as he 
has ever done in the pulpit, he said at 
the conclusion of his meeting. 

Radio for Apartments 
frilE increasing popularity of the 
radio telephone is plainly evidenced 

by the volume of requests being re-
ceived by several of the large real es-
tate companies from tenants who de-
sire to erect aerials, with the result that 
it is planned to wire a number of the 
larger apartment houses along Park and 
Fifth Avenues, New York City, and 
equip them with radio telephone service. 

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

P.M. eastern time.  Westinghouse Station 
located at Chicago. I II. 

K D KA -360 meters.  Daily. 8 to 10 P.M.  West• 
ing house Station bated at East Pittsburgh. 

WBZ -360 meters.  Sundays, Mondays. Wednesdays 
and Fridays, 8 P. M.  Westinghouse Station 
located at Springfield, Mass. 

WG I-360 meters.  Evenings. American Radio and 
Research Corporation stat:on located at Med-
ford H illside, Mass. 

W G Y-360 meters.  Tuesdays. Thursdays and Fri-
days,  7 P.  M.  General  Electric  Co. 
Station located at Schenectady, N. Y. 

Z-360 meters.  Daily.  II A.M. to  10 P.M. 
Radio Corpo-ation • Westinghouse Station lo-
cated at Newark. N. J. 

W VP -1450 meters.  Evenings, 9 to 9:55 o'elock. 
except Sundays and Holidays. Signal Corps, 
Bedloe's Island  New York Harbor. 

W W.1 -360 meters, Daily, The Detroit News, De-
troit,  Mich. 

KYJ —Leo J. Meyberg  Co..  Los Angeles, Cal. 
KDN —Leo J. Meyberg Co.. san Francisco. Cal 
WGR —Federal Telephone & Telegraph Co., Buf-

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

Ark. 
WLB —Crosley  Mfg. Co., Cincinnati.  Ohio. 
WOCe—Palmer School of Chiropractic. Davenport. 

Ia. 
WLB —University  of  Minnesota.  M inneaPol is, 

Minn. 

Stations Broadcasting Music and 
Speech on 360 Meters 

Add:Coon] List to Those Merlon:1y Published 

WGF  The Register & Tribune  Des Moines, Iowa 
‘7 G M  Gtorgia Ilailwa) & Power Co 1 Atlanta 

Construction) Atlanta, Ga. 
WG U  Tile Fair  Chicago, Ill. 
W G V  Interstate Electric Co  New Orleans. La. 
W H D  West Virginia University .Morgantown. W. Va. 
WHN  Ridgewood Times Printing & Pub. Co. 

Ridgewood, N. Y. 
W H X  Iowa Radio Corporation  Des Moines, Iowa 
W 1 K  K. & L. Electric Co  AleKeesport, Pa. 
W IL  Continental Electrical Supply Co., .. Wash., D. C. 
W1P  Gimbel Brothers  Philadelphia. Pa. 
WIZ  Cino Radio Mfg. Co  Cincinnati. Ohio 
W.11)  Itichard II. Howe  Granville. Ohio 
WiT  Electric Equipment Co  Erie, Pa. 
W KC  Joseph H. Zamoiski Co  Baltimore. Md. 
W K N  Riechmen-Croeby Co  Memphis, Tenn. 
W KY  Oklahoma Radio Shop  Oklahoma City. Okla. 
W MA  Arrow Radio Laboratories  Anderson, Ind. 
W MB  Auburn Electrical Co.  Auburn, Me. 
W MC  Columbia Radio Co  Youngstown, Ohio 
W MU  Doubleday-Hill Electric Co  Pittsburgh. Pa. 
W NJ  Shotton Radio Mfg. Co  Albany, N. Y. 
W N 0  Wireless Telephone Co. of Hudson County, N. J.. 

Jersey City, N. .7. 
WOE  Buckeye Radio Service Co  Akron, Ohio 
WO I  Iowa State College  Ames, Iowa 
WOO  John Wanamaker  Philadelphia, Pa. 
W PA  Fort Worth Record  Fort Worth, Texas 
WPE  Central Radio Co.  Kansas City, klo. 
W PG  Nushawg Poultry Farm  New Lebanon, Ohio 
W P I 

St. Joseph's College   
Electric Supply Co  Clearfield, Pa. 

WP.1  Philade1phia, Pa. 
WPL  Fergus Electric Co.  Zanesville, Ohio 
WPM  Thomas J. Williams  Washington, D. C. 
W PO  United Equipment Co  Memphis, Tenn. 
WR M  I nlversity of Illinois  Urbana, Ill. 
W RP  Federal Institute of Radio Telegraphy. 

Camden, N. J. 
W RR  City of Dallas  (Police and Fire Signal 

Delrartment) Dallas, Tex. 
WR W  Taro tow n Radio Research LaboratorY, 

Tarrytown. N. Y. 
WSB  Atlanta Journal   Atlanta.  Ga. 
Ws).  .1. & M. Electric co.  Utica, N. Y. 
WSN  Shio Owners Radio Service  Norfolk, Va. 
W S V  I,. M. hunter and G. L. Carrington, 

Little Rock, Ark. 
W SX  Erie Radio Co.  Erie, Pa. 
W SY  Alabama l'ower Co.   Birmingham, Ala. 
W TG  Kansas State Agricultural College, 

Manhattan. Kans. 
WT K  Paris Radio Electric Co.  Paris, Tex. 
W TP  George M. McBride  Bay City, Mich. 
W WB  Daily News Printing Co.  Canton, Ohio 
W WI  Ford Motor Co.  Dearborn, Mich. 
W W L  Loyola University  New Orleans. La. 
W WT  McCarthy Bros. & Ford  Buffalo, N. Y. 

New York, N. Y. W W Z  John Wanamaker   
K DYL  Telegram Publishing Co. .Salt Lake City, Utah 
)(cyst  Savoy Theatre  San Diego, Calif. 
K DV N  Great Western Radio Corp ..Retiwood City. Calif. 
K 0 Y 0  Carlson & Simpson  San Diego, Calif. 
K il V 0  Oregon Institute of Technology ..Portland, Oreg. 
K 0 Y R  Pasadena Star-News Publishing Co.. 

Pasadena, Calif. 
K L X  Tribune Publishing Co  Oakland. Calif. 
K N X Electric Lighting Supply Co. LLoous Angeles. Calif. 
l< 0 I  University of California  Berkeley. Calif. 

Alfred Ilan:ell   K V 1  Bakersfield, Calif. 
!UV  Wenatchee Battery & Motor Co., 

Wenatchee. Wash. 
WAAD  0111,1 Meehanies Institute  Cincinnati. Ohio 
wcAB  Newburgh News Printing & Publishing Co.. 

Newburgh, N. Y. 
W CAC  John Fink Jewelry Co  Fort Smith. Ark. 
W CA O  St. Lawrence University  Canton, Ohio 
WCAE  Kaufman & Baer Co  Pittsburgh, Pa. 
weAD  Daily States Publishing Co....New Orleans, La. 
W CA1  Nebraska Wesleyan University. 

University Place. Nebr. 
W C A K  Alfred P. Daniel  Houston. Tex. 
WCAL  St. Olaf College  Northfield. Minn. 
W CA m  Villanova College  Villanova, Pa. 
W CA N  Southeastern  Radio Telephone Co., 

Jacksonville, Fla. 
W CA 0  Sanders & Ste rnum Co  Baltimore, kid. 
WC AP  Central Radio ServIrn  Decatur, Ill. 
w cA a  Tri-State ItatI10 Mfg. & Supply Co.. 

Defiance, Ohio 
ind. StarinalAnIn.tontiltou,teTex. W C A R  •%‘!rimini oanil I Hood I I o Elie)cutnrnie Cloy 

WCAS 
Minneapolis, Minn. 

W CA T  South Dakota State School of Mines. 
Rapid  City,  S.  flak. 

.., co, U  Philadelphia Radiophone Co. —Philadelphia. Pa. 
WCX  Detroit Free Press  Detroit, Mich. 
W H B  Sweeney School Co  Kansas City, Mo. 

Genuine Radio Sleuth 
W  11-I. I_\ NI J. BURNS, Chief of 

the Department of Justice, Bureau 
of Investigation, told a story recently 
in which radio took the part of Sher-
lock Holmes.  A dapper young man 
appeared one day before the sales man-
ager of a large radio manufacturing 
plant, and explained that he wanted to 
purchase a very 'fine receiving set for a 
local high school. He was greeted cordi-
ally and the best of the house's sets were 
demonstrated. Ordering an expensive 
set, he managed somehow to secure de-
livery without payment, and then dis-
appeared. The set also vanished from 
the place it had been shipped to origin-
ally much to the chagrin of the manu-
facturers who decided to advertise their 
loss through radio itself, being able to 
give a very accurate description of the 
young man, who had a noticeable scar 
on his cheek. 
Chapter two opens in an apartment 

where a genial and fine appearing 
young man, with a scar on his cheek, 
is entertaining his friends with a new 
receiving set. Suddenly the instrument 
begins to tell of the manufacturer's loss 
and give a detailed description of the 
thief—unmistakably the host!  The 
consternation of the guests may be 
imagined.  The next morning a very 
worried mother paid for the instrument 
which her son had wanted so badly, he 
had evolved the above scheme for get-
ting it, whereupon the manufacturer 
dropped the matter. 

"Not Only for Children" 
tt R ADIO telephony is not for men, 

moys and girls only," said Ed-
ward D. O'Dea, of a Buffalo firm, 
speaking before the Buffalo Women's 
City Club in the Iroquois hotel. "Ra-
dio is as much a thing for the women 
as it is for anyone." 
Mr. O'Dea explained the workings 

of a radio set and with a working model 
demonstrated how messages were re-
ceived. 
The wireless telephone, Mr. O'Dea 

pointed out, is one of the greatest in-
fluences on home life today.  It is a 
means of keeping the young people at 
home evenings instead of seeking pleas-
ure in other places. 

"In a New Era!" 

FOR the second time a judge has ruled that radio transmitting is not 
a "nuisance." 
Chancellor J. E. Martineau, of Pulas-

ki Chancery Court, Arkansas, ruled in 
this way when he refused to issue an 
order  restraining .enthusiasts  from 
transmitting between 9 p.m. and 7 a.m. 
The complainants objected to "buzz-
ing noises."  The chancellor said that 
"we are in a new era.  We must be-
come accustomed to the buzz." 



Radio in the Great Outdoors 
Vacation Time Throngs the Woods and Waters with Wireless Enthusiasts 

Who Carry Their Hobby with Them 

By Sam Loomis 

THIS year as never before the 
great American vacation grounds 
are linked to the centers of popu-

lation from which their visitors come. 
The radiophone is bringing to sea-
shore, lake and mountain, to yacht, 
motorboat and automobile, the news, 
music, speeches and lectures of the na-
tional network of broadcasting stations. 
No longer does a vacation in the 

country mean putting up with cracked 
phonograph records, pianos that date 
back to the flood, and newspapers one 
or two days old.  No longer does a 
camping or canoe trip in the forests 
mean a complete separation from the 
rest of the world. 
Amateurs skilled in code communi-

cation for years have been taking their 
receiving sets along on vacations, and 
a few even have carted their transmit-
ting apparatus about. This year, how-
ever, more radio apparatus has gone 
on tour than ever before in the history 
of the world, for the vast general pub-
lic, listeners-in  since the  Winter, 
doesn't want to lose its contact with 
the broadcasting stations. 
Hence almost any outdoor center this 

Summer is likely, in fact, more than 
likely, to have one or more radio re-
ceiving sets. Camps for boys and girls, 
study camps, fishing clubs, engineering 
school camps, bungalow colonies, yacht 
clubs, lake colonies, mountain top re-
sorts, wayside automobile camps, min-
ing and lumber camps, and just plain 
camps—today all use radio to tap the 
currents of the world. 
The amateurs years ago were the 

first to demonstrate the possibilities of 
Summer-resort radio, long before the 
radio telephone was more than a hope 
in the minds of those who were experi-
menting with arc transmission. 
Every locality has its own radio char-

acteristics, just as it has its climatic and 
topographical individuality. You have 
to visit a place in order to enjoy the 
climate and admire the views, and like-
wise you have to listen in when you get 
there to discover just what traffic can 
be heard in the air. 
This is the great fascination of va-

cationing with a radio set. The ama-
teur who has worked his neighborh6od 
and maybe the nearby districts as well 
during the Winter, wonders what con-
ditions he will find in the new location. 
Putting up a make-shift aerial, making 

Woof Woof listens in and says "It's a bear!" 

as good a ground as he can, he hastens 
to hook on his set and listen. 
DIT DIT DAH DAH DAH  DIT 

DAH  DIT DIT DIT 
And down goes a note: "2AS." That 

is a new station. Who is 2AS? The 
message is copied, and then a reply 
from 2XY. The air is full of new sta-
tions that the listener had never heard 
before. 
Trying a longer wave length, he 

breaks in on a strange commercial sta-
tion. Another change, and a ship is 

Radio receiving sets now are part of the equipment of many Boy Scout camps, afford-
ing entertainment and instruction at the same time 
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heard.  Still another turn of the knobs, 
and a new district comes swinging in. 
Fading has a new periodicity; at home, 
signals from certain points of the com-
pass always faded in a certain manner, 
and a different degree at other points. 
At the Summer camp, all these condi-
tions are changed, and points that pre-
viously were inaudible may come in 
with great strength, while some that 
were the most easily heard at home may 
be beyond audition at the new location. 
The amateur, fascinated, sits for 

hours with the headphones clamped to 
his ears, copying station after station. 
The great outdoors calls at the door of 
his shack or tent—but the only calls 
the amateur listens to are the numerals 
and letters that flash through the ether. 
He is too busy exploring the local ra-
dio country to ramble through the 
woods and fields about him, or to pay 
attention to the lake or river or bay 
or sea beside which he sits. 
When the "radio country" has been 

charted, so to speak, then he will per-
haps allow the rest of the party, im-
patiently waiting a chance at the set, 
to listen in while he goes out into the 
open—to gaze at hill and dale and 
wonder why it is that signals seem to 
come in with great strength over or 
through the mountains to the north 
west, while hardly any seem to be able 
to pass through the broad flat valley to 
the east. "Radio exploring" is the most 
fascinating of the amateur's Summer 
amusements. 
The sets used of course vary from 

the simple crystal to the most elab-
orate bulb installation.  Because of its 
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extreme portability and lack of bat-
teries, probably the crystal set is the 
most popular for vacation trips, and 
hence it may be estimated that about 
70 per cent. of the receiving sets in va-
cation use have crystal detectors. These 
of course are entirely satisfactory for 
limited distances, and are being used 
in all the resorts near the big cities. 
The Adirondacks, for instance, this 
Summer are literally full of them, prof-
iting by the powerful broadcasting sta-
tion of the General Electric Company 
at Schenectady, N. Y., and the shores 
of the Great Lakes likewise are dotted 
with enthusiasts who listen to the code 
traffic of the steamers and to the broad-
casting stations at Buffalo, Cleveland, 
Chicago, Detroit, Dayton and Toledo. 
The main difficulty in the use of the 

bulb set for temporary installations is 
the weight of the storage battery.  In 
the case of the motorist, however, this 
is easily overcome, for the car can carry 
the wireless equipment, and it even is 
possible to use the starting and lighting 
battery of the automobile for lighting 
the bulb filaments.  Many motorists 
are doing this very thing. 
In fact, so general has become the 

custom among owners of bulb receiv-
ing sets that one automobile manufac-
turer, the Chevrolet Motor Co., this 
Spring began to offer a sedan model 
fully equipped with a Westinghouse 
RC set, including a loop aerial, with 
connection to the car's regular battery 
for the necessary current. This has 
proved a successful installation, though 
of course the engine of the car must 
not be running when it is desired to 
receive, on account of interference 
from the ignition system. 
By far the greater portion of the 

radio receiving sets used by motorists, 
however, instead of being installed 
more or less permanently on their cars, 
are merely transported in them, being 

put in operation at the end of each day 
when camp is made for the night, and 
a semi-permanent installation made 
when the destination is reached. 
There are two items that sometimes 

give trouble in vacation installations— 
the aerial and the ground. Trees of 
course are easy to fasten aerials to, es-
pecially if there is a rising young man 
in the party:. Th6 ground connection 
is a bit more difficult unless some part-
ly-buried pipes are handy. Dropping 
a bare wire in a lake or bed of a stream 
often is the easiest plan to follow. 

KITE EXPERIMENTS 
From these simple practices the 

stunts tried by wireless fans run all the 
way to the use of kites and even bal-
loons. One internationally-known am-
ateur some years ago experimented 
with kite aerials, flying the kites from 
the deck of his motorboat.  By send-
ing the kite up to an altitude of about 
1,000 feet he discovered that he could 
overcome many of the limitations of 
his locality, copying stations not pre-
viously heard, whether because of pe-
culiar local conditions, or because of 
distance. 
The drag of the kite, however, made 

the length of the aerial wire so great 
that some difficulty was experienced in 
tuning the shorter wave lengths, and in 
order to secure a more vertical wire it 
was decided to try a balloon. A small 
one accordingly was secured, inflated, 
and sent aloft, with remarkable results 
until suddenly it was noticed that the 
signals were becoming weaker and 
weaker. On going on deck, the aerial 
was found trailing in the water, and the 
tatters of the balloon floating on the 
surface. The heat had expanded the 
gas in the balloon and burst it. That 
was the last experiment with a bal-
loon—the operation was successful, but 
the balloon died! 

Even when far from camp, the wireless fan on horseback can stop for a moment and 
listen  for  news  of  the  great  cities  miles  away 

The ground used on this motor boat 
consisted of a series of copper plates 
fastened along the keel of the boat. 
As the boat was used in salt water in 
and around Long Island, the ground 
was a perfect one. 
In other installations on motor boats, 

trailing wires have been used, but these 
sometimes have a way of getting tan-
gled up in the propeller, for when the 
boat anchors for the night it is sure to 
be swung about by wind and tide.  In 
cases where the boat is tied up to a 
steel buoy, anchored to the bottom by a 
cable leading to a cement block im-
bedded in the mud, the ground wire 
frequently is attached to the buoy. 
Other grounds on a motor boat con-

sist of the frame of the engine, the 
metal piping of the cooling system or 
of the toilet, while a counterpoise can 
be arranged by running a wire com-
pletely around the boat, inside or out-
side. All these have been used by va-
rious experimenters, though the use of 
copper plates on the bottom of the boat 
probably has proved the most success-
ful. 
On dry land, grounding problems de-

pend on the degree of dryness—the 
dryer the land, the poorer the ground. 
Where plenty of wire is available, a 
counterpoise often is the best thing to 
use. 1-1bwever, except in the case of 
parties exploring the Great American 
Desert, where the land is loose sand 
and no trees are to be seen, most Sum-
mer visitors select places provided with 
plenty of water. The visitors to the 
desert, of course, now take radio send-
ing sets along for the sake of safety, 
so that they can communicate with the 
nearest station and secure help should 
some mishap befall the expedition, just 
as Amundsen and other explorers now 
carry radio equipment. 

WATER MEANS GOOD GROUND 
For the average person, however, a 

Summer trip means a visit to the sea-
shore, to a lake or river. What is a 
camp without a swim ? Even for those 
who neither hang their clothes on a 
hickory limb nor go near the water, ad-
jacent bodies of water are considered 
indispensable to Summer resorts—they 
cool the air and attract the young folks. 
Where there is water there is good 

ground for the radio set. Often a hole 
dug down a few feet will reveal a suit-
ably moist layer of earth, in which can 
be buried an ancient metal bucket, 
some old pipe, a mess of wire, or some 
similar scrap metal to form a ground. 
If the camp has an artesian well, as 
many have, connection can be made to 
the .pump, as the casing of iron pipe 
leading from the pump down to bed-
rock, all moist inside and outside, 
forms a perfect ground. 
Other grounds are lightning conduc-

(Continued on page 38) 



ccA BROADCAST review of a theatrical pro-
duction will prepare those in rural communities 

when they come to the City to see the current shows" 

Maurice Henle Interviews Bertha Brainard 
the Girl Who Originated the Idea of 

Broadcasting 
Broadway 

ADRAMATIC department or the 
"radiophone review," as it might 
be called, was inevitable. It was 

as sure as radio itself, and when it 
came there was not even a suggestion 
of a raised eyebrow, a look of astonish-
ment. 
The dramatic department of the or-

dinary newspaper is a most important 
part of the daily print. People come 
to regard it as the expression of a com-
petent critic, who tells them whether a 
play is good, bad or indifferent. Many 
thousands of readers are guided by the 
message of the dramatic critic, so that 
the service which the theatrical column 
in the newspaper renders is invaluable 
to the theatre. 
When radio came along, among the 

first words to be heard were expres-
sions of amused wonder as to when 
someone would start a dramatic review 
department  over  the ether wave. 
Things went along for several months 
without anything happening along 
these lines, but finally there began to 
appear in the weekly programs of WJZ 
one short line reading "Broadcasting 
Broadway,  by  Bertha  Brainard." 
When the reader of the programs fin-
ally penetrated the meaning of the 
avalanche of alliterative B's, he realized 
that the thing had at last been accom-
plished, and that those who listened in 
were going to be benefited by an ad-
ditional service. 
Bertha Brainard lives in Greenwich 

Village, New York City, which may or 
may not be the reason why she is an 
energetic young woman with ideas. 
She was the one who suggested to offi-
cials at WJZ the possibilities and value 
of  broadcasting  dramatic  reviews. 
They accepted the suggestion readily. 

REVIEWS MUSICAL PLAY 

On one occasion she broadcast a re-
view of the musical play "Blossom 
Time." It was immediately after this 
that I sought Miss Brainard with a 
view of asking her to speak through 
the columns of THE W IRELESS AGE 
to her radio audience.  I thought as 

I talked to her that the reader would 
get but a faint idea of how Miss 
Brainard looks, because unfortunately 
her brilliant red hair registers only as 
black in the photograph reproduced on 
this page. 
She listened quietly while I was ask-

ing her what in her opinion was the 
most important result accomplished by 
her talks. 
"The greatest value of this work," 

she said, "lies in the service that it 
gives those who live out of the city. 
I might add that I have substantial 
proof to back this up. 

HELPS RURAL COMMUNITIES 

"There are many thousands of per-
sons scattered about New York within 
a radius of one hundred miles. Many 
of them do not receive New York 
newspapers.  Many of them consider 
coming into the city an event, and if a 
trip is made more often than once every 
two or three months it is most unusual. 
We believe that they, when they do 
come to the city, act much after the 
fashion of our visitors from more dis-
tant points. 
"When the man from Ohio, Indiana 

or Illinois comes to New York with 
his family, the first thing the family 
thinks about is to see the Woolworth 
Building, Grant's Tomb, and Central 
Park.  The second thing the family 
thinks about is to see the shows on 
Broadway.  If the family goes back 
without being able to tell the home folks 
that they 'took in' some Broadway 
show, the fascination of the trip loses 
considerable color in the eyes of the 
home folks.  And so the New York 
theatres are always filled with visitors 
from out of town. 
"This holds true equally as well for 

those who live within a hundred miles 
of New York and only come to the 
city three times a year as for those 
who live a thousand miles away and 
make a trip once in two years. These 
people do not know, cannot know, 
which plays are the better ones and 
they are very grateful for the oppor-
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tunity to find out if a play is worth 
while before spending their money to 
buy tickets for it. Sending out a broad-
cast review goes far to eliminate the 
possibility of these out of town people 
going to New York unprepared as far 
as knowledge of the current plays is 
concerned. 

EXPLAINS THE STORY 
"I commence by telling the radio 

audience immediately the type of show 
I am going to review—that is, whether 
it is musical, dramatic, straight comedy, 
comedy drama, or what.  If the play 
is founded on a dramatic episode, as 
in the case of the play you just heard 
me review, 'Blossom Time,' which is 
written around an incident in the life 
of Franz Shubert, I tell that, and men-
tion the names of the people who 
wrote the music, the lyrics and the 
book. I explain on what the action of 
the played is based. 
"Then I describe the scenery and 

the costumes and go on to tell the story 
of the play in chronological order, act 

(Continued on page 40) 
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Broadcasting In London 
GREAT BRITAIN has been sud-

denly awakened to the possibilities 
of the radiophone. While America was 
developing radiophone broadcasting, 
Great Britain sat by and watched and 
its newspapers made comments on 
"America's radiophone." 
Now Great Britain is in the radio-

phone game to the hilt 
Postmaster-General Kellaway has 

announced that a broadcasting service 
is to be instituted by the Post Office 
Department. There will be a limited 
number of broadcasting stations, prob-
ably in London, Cardiff, Plymouth, 
Birmingham, Manchester, Newcastle, 
Glasgow and Aberdeen. 
Licenses will be necessary for those 

who wish to install receiving sets and 
a fee of $2 will be charged for each 
license. 

"We do not want wireless free 
to all, as is the case in America, 
with regrettable consequences," 
said Godfrey Isaacs, head of the 
Marconi Wireless Company. 
Sooner or later in America they 
will have to institute some meas-
ure of control, such as that with 
which we are beginning. 
"We are only on the threshold 

of it all. Nobody has any possi-
ble conception of what it all may 
develop." 
The Postmaster - General proposes 

that all broadcasting shall be done by 
the Post Office Depattment and that 
those who wish to broadcast concerts 
and speeches must arrange for their 
programmes with the postal officials. 
The new wireless possibility is looked 

upon with enthusiasm by members of 
the House of Commons. and with a 
forthcoming general election in view it 
has been seriously suggested by some 
members that a broadcasting station 
should be installed in the chambers of 
Parliament in order that all of the 
proceedings might be open to any who 
cared to listen. 
The sale of radiophone receiving sets 

in London has been great since the 
announcement of the Postma st er - 
General. 

"The Wireless Voice" 
it! N commenting the other day on the 

A  prospect of wireless telephony for 
all we said that it opened an amazing 
vista, reads an editorial in the London 
Times. 
"We instanced many of the surpris-

ing opportunities which it will bring 
to the domesticated and stay-at-home, 
but for the moment we did not refer to 
the astonishing opening which it offers 
to those in search of a profession. We 
mean the operators of the new wire-
less, the new heralds, whose voices will 
simultaneously address millions and 

overcome for a wide radius in every 
direction all the material obstacles 
which have hitherto defied the most 
stentorian town crier. Before long we 
shall know what are the various points 
of the ideal 'wireless voice'; its merits 
will be discussed as we now discuss 
those of a bass or a tenor; and appoint-
ments to the post of wireless herald 
will clearly depend on the tone and ac-
cent of the applicant." 

New Canadian Station 

LA PRESSE, of Montreal, Canada, 
has signed a contract with the Can-

adian Marconi Company for the imme-
diate installation of a radio broadcast-
ing station. At stated hours each day, 
starting early in June, it will broadcast 
in French and English condensed bul-
letins of the most interesting news of 
the day, as well as attractive excerpts 
from the feature pages of the paper. 

"Esperanto Logical Outcome" 
R ELIEF that a universal language, 

possibly Esperanto, will be the log-
ical outcome of radio telephony was ex-
pressed recently by Prof. A. Christian 
of the department of languages of the 
University of Glasgow. Professor 
Christian came to the United States to 
deliver a series of lectures at Columbia 
University, before the National Geo-
graphic Society in Washington, at the 
Universities of Pittsburg and Pennsyl-
vania, and before the Washington high 
schools. 
"The radio telephone," said Profes-

sor Christian, "played an important 
part at the conference at Genoa. It en-
abled diplomats to ascertain the views 
of their home governments when time 
limitations precluded the use of other 
media of communication. 
"Radio is doing more in Europe to 

dissipate mistrust and ill feeling and 
to break down the traditional barriers 
of secret diplomacy than any other sin-
gle agency. It is hoped by advocates 
of one universal language that radio 
will  eliminate the dialect distrust 
among all nations." 

Photo  shows  firs,  broadcasting  station  to 
open  in  Germany.  It  is located in  Berlin 
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Latin America a Radio Field 
6 RADIO broadcasting has assumed such tremendous proportions 
throughout the United States that it is 
entirely reasonable to expect that this 
newest of popular arts will soon find 
its way to neighboring countries and 
particularly Latin America," says Col. 
C. H. Nance, of the Radio Corporation 
of America. 
"The field for radio broadcasting in 

Central South America is of excep-
tional importance, for its introduction 
will bring great educational and enter-
tainment advantages more cheaply and 
far more effectively than any other 
medium. 
"In the southern continent commu-

nications are not so well developed as 
those of North America, owing to geo-
graphical and other natural barriers 
which make impracticable the installa-
tion of telephone and telegraph lines 
and the dissemination of news by means 
of the newspaper and other carriers. 
"Radio obviates all such conditions 

because no land lines are necessary, 
and its influence has a broad and far-
reaching scope which comes at once 
within the reach of every home located 
within receiving range of the broadcast-
ing station. There are certain agents in 
the foreign field who have foreseen the 
possibilities of radio broadcasting and 
who are today planning large and effec-
tive radio broadcasting services which 
will reach even to the most isolated 
hacienda." 

Taxes Puzzle the French 
'THE radiotelephone has begun to 
A  attract popular attention in France, 
as concerts and weather reports are 
broadcasted from the Eiffel Tower 
(FL) in Paris. The situation in France 
is somewhat complicated, however, as 
FL's schedule is irregular, and the Pos-
tal, Telephone and Telegraph Bureau 
is endeavoring to tax all receiving sets 
as well as transmitters.  At first the 
tax was 5 francs for each receiving set, 
now it is 10 francs, and it is proposed 
to raise it to 20, which latter sum would 
be more than the cost of a simple crys-
tal set. A tax of 250 francs is to be im-
posed on transmitting sets. However, 
the entire situation is clouded by doubts 
as to the legality of the tax, and hence 
French amateurs are inclined to await 
the decision of the courts. 

Tax On Canadian Sets 
CANADIAN radio fans do not en-

joy the privileges in radio of their 
American neighbors. In Canada it is 
necessary to secure a Government li-
cense to operate a radiophone receiver 
and the tax is $1 per installation. Ap-
plicants are required to secure a license 
within 10 days after a receiving set is 
installed. 



RADIO makes it possible for homes to have an 
"audible background" just as they now have a 

visual background. Inasmuch as music has a great sub-
conscious influence, the importance of radio can not 
be over-estimated. It will mold the character of our 
children, influence adults, and bring new happiness to 
our lives 

What the Manufacturers of America's Musical Instru-
ments Heard When Addressed 

By Maj. Gen. George 0. Squier 

IAM a radio fan and a radio bug. I am very much interested in it. 
This art that is now so prominently 

before the people is just about of age, 
twenty-one years old, and it is probable 
that it has progressed more than any 
other movement since the world began. 
We have all seen certain movements 
and fads come along, such as the cheap 
motor car, the Kodak, roller skates, 
etc.; but the question now is, "Has 
radio come to stay?"  My belief is 
that it has, that this is not a temporary 
fad, but is here as a great agency which 
is destined to change veiy profoundly 
our modes of life. 
It is a very wonderful thing to be 

able to broadcast a beautiful song by 
a prima donna, making it audible not 
only over this earth of ours, but as far 
as we know to the most distant planets. 
Music is, of course, of special interest 

to the musical world.  I am not a 
musician, I do not play any particular 
instrument, but I enjoy music of all 

Broadcast music to the nursery.  Bring children up so they will know the best music, 
because they have played to it 

kinds.  It influences me very much. 
I do not have a cultivated taste, but I 
enjoy everything from jazz through to 
grand opera. I think that radio some-
way or another will develop music, both 
in its production and • in its methods 
perhaps more than any other single 
movement. 
This is just a guess of mine. I could 

not tell you how it is going to be done, 
but there is a demand for more music 
of various kinds, and radio is a great 
agency that will help fill that need. 
Music is an understandable, inter-

national sort of language; in fact it is 
a super-languagef that begins where 
speech quits.  Two people can enjoy 
classical music even though they can't 
say an understandable word to each 
other and I have had this happen to me 
frequently in Europe.  Music has an 
international appeal that no language 

has. It has an 
influence that 
we are just 
beginning to 
realize; it ap-
peals to the 
ear instead of 
the eye. While 
great atten-
tion has been 
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paid to the uses of the eye, I think we 
have hardly begun to develop the pos-
sibilities of the ear. 
The ear is universal. It hears every-

thing within audible range, while the 
eye can see only that at which it is 
directed. A person has to look in order 
to see, but he has to listen, willy-nilly, 
to what is in the air around him, and 
he understands it subconsciously, with-
out mental effort. You are taught the 
ear at your mother's knee.  In some 
sort of language we can reach the 
aliens coming into this country from the 
first day by the ear. 
Furthermore, the psychological in-

fluences of certain organized harmonies 
is very great. We realize the import-
ance of visual harmonies in decorating 
our homes with beautiful lights and 
colors. We employ interior decorators 
who furnish our rooms with all sorts 
of beautiful things to please our eye, 
and I am wondering why we cannot 
furnish them to please the ear also. 
If we can do it in a cheap way on a 

regular basis, and supercede the other 
noises that we find in the ordinary 
cities and towns, which are not alto-
gether agreeable, we must add to the 
pleasures of life.  We could furnish 
our houses with noises—music—dim-
med as we please, nurseries having one 
kind of "audible background," bed-
rooms another and salons another. We 
could furnish this atmosphere methodi-
cally, instead of topsy-turvy.  Mani-
festly in developing this new idea, en-
gineering would reach a new stage 
where we could furnish culture to 
people as an engineer would, on a watt 
basis. 
These are possibilities. I admit they 

are a bit speculative but some of us 
must be visionary as well as practical. 
It behooves us to look ahead if we can. 
I think that radio offers a tremendous 
cultural opportunity of putting the 
spoken word any distance, or the beau-
tiful combinations of sound which we 
recognize as music.  This is the best 
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opportunity music has had for centur-
ies—giving it to the masses of the 
country in their very rooms and doing 
it on a practical basis.  It opens new 
methods of advertising, new methods of 
culture, new conditions of labor. 
Is there any reason why we should 

not have restful, beautiful music played 
in the sweatshops where men and 
women work making garments? If we 
can do it by plugging into the light 
socket a very simple apparatus that de-
livers that music as cheaply as an elec-
tric fan delivers air, it would be en-
tirely feasible. 
If we take all noise and light away 

we will very soon lose our sense of 
proportion.  Let's select the kind of 
noises that we want and organize them 
and deliver than into our homes.  I 
should say there might be a professional 
interior decorator for sounds, just as 
we have for visible things. 
Music has a great power over people; 

Radio 
tors, water pipes such as frequently are 
found in camps to lead water from 
springs, and even a wire fence, if one 
should happen to run near the aerial. 
In fact, wire fences have been used for 
both aerial and ground, or rather, aerial 
and counterpoise. 
The opportunities offered by a new 

location out of doors are endless, and 
that is why the Summer, despite its 
static problems; is so fascinating to the 
amateur. At home he may be more or 
less limited.  Having found what 
seems to be the best installation for his 
home location, the operator touches it 
very little. The aerial and ground stay 
put. The operator spends most of his 
time listening in. But when he is ex-
perimenting with a temporary installa-
tion he can yield to the temptation to 
try "stunts" that he would never think 
of anywhere else, and whose results 
will give him some wild tales that his 
neighbors will never believe. 
There was the man, for instance, 

who reached up and drove a nail in a 
tree, and another in the ground, and 
received on a six-foot aerial. And the 
man who put his set on the ground and 
discovered that he could receive as 
long as he kept one finger on the an-
tenna binding post. Also the boy who 
used his bicycle for an antenna when 
it was standing insulated on its rubber 
tires, and for a ground when it was 
lying on the ground.  Again, there 
was the man who was troubled with 
thunder storms until he discovered that 
if he took one end of the aerial down 
and wrapped it around a tree as soon 
as a thunder storm approached, the 
aerial became vertically directional, 
most of the static disappeared, and he 

THE WIRELESS  AGE 

it has a great uplifting power that none 
of us can explain. You don't have to 
be at all educated to understand it. You 
may not know any music technique at 
all and yet be absolutely thrilled by 
music. We scarcely realize as yet what 
the great power of music is or may 
yet be. 
Let us take hold of this new agency 

which projects music to the stars and 
go into it and cooperate and investigate 
and experiment in every possible way. 
Let us develop to the utmost this new 
radio broadcasting which has burst 
upon us so suddenly. 
At the same time let us develop 

music.  Broadcast it to the nursery. 
Bring children up so they will know the 
best music, because they have played 
to it.  If we can reduce it to an 
engineering basis and sell it cheaply, 
which I believe we can, we can broad-
cast culture; you can have the child, 
and the adult, the rich and the poor, 
hear any kind of good music. 

in the Great Outdoors 
(Continued from page 34) 

could continue to copy code.  True, 
that ingenious fellow got a severe 
shock one day when a flash of light-
ning happened to pass directly over-
head, right in the direction in which 
the aerial was pointing, but he consid-
ered that part of the game.  Most peo-
ple, of course, ground the antenna and 
stay away from the set during thunder 
storms.  When the wire is thus 
grounded it forms an excellent light-
ning protector, and if attached to a 
house or extending over a row of tents 
or bungalows, it may save them from 
being struck. 
Incidentally, new interest is lent to 

static this Summer by the emphasis 
that is being placed on radio frequency 
amplification.  It has been found that 
static currents are at audio frequency, 
and therefore, if two steps of radio 
frequency amplification are  placed 
ahead of the detector, most of the static 
is strained out, so to speak.  After 
the detector come two steps of audio 
frequency amplification, and the vol-
ume of sound that is produced is not 
only large, but comparatively free from 
the crackles of static. 

RADIO FREQUENCY 
A great portion of the experimenta-

tion being done this Summer is on cir-
cuits of this type. They require five 
or six bulbs, and draw quite a little 
current from the battery, necessitating 
frequent charging.  Many camps and 
Summer hotels, however, if they do not 
have electric current from a high ten-
sion line, have individual electric light 
plants, run by gasoline engines, of the 
type made by Delco-Light, Willys-
Light, and the other manufacturers of 
such apparatus.  Places where there is 
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either a high voltage line or a private 
plant are of course especially suited 
for wireless experimentation, as they 
offer an easy source of current. 
In some cases the presence of a high 

tension line will be found to cause in-
terference with radio reception. Us-
ually this occurs when the antenna is 
placed parallel with the power line, and 
can be remedied by turning the aerial 
wire at right angles to the line. 

DIRECTIONAL EX PER 'NI E NTS 
Directional work always forms an 

interesting part of outdoor activities, 
for changing the direction of the an-
tenna usually is more or less easily ac-
complished.  It is easy to discover 
which points of the compass are the 
best for receiving certain stations. 
Where the set is mounted on a boat, 
direction work is perhaps easiest, un-
less a revolving loop is used. 
Canoe installations will be popular 

this Summer, particularly in the public 
parks, such as Belle Isle, at Detroit, 
where for years the evenings have been 
rich in the melodies from talking ma-
chines. This year the radio set has 
taken its place beside the talking ma-
chine for canoe use. At Detroit es-
pecially is this true, for there the talk-
ing machine has been for years almost 
as essential in a canoe as a paddle. Now 
the presence of a broadcasting station 
right in the city makes it easy to re-
ceive in Belle Isle Park, in the river 
nearby, with crystal detectors, while 
those who have more elaborate sets, in-
cluding a loud speaker, rival the phon-
ograph. 

Wireless Chess 
A CHESS game by radio, from mid-

Atlantic to Chicago, was played 
recently  between  Edward  Lasker, 
American amateur chess champion and 
E. T. Grumbach of Chicago and New 
York. 
The two had planned a game when 

Grumbach was suddenly called to 
Europe.  He sailed on the President 
Taft of the United States Lines, after 
making arrangements to fight out the 
game through the ether. 
Grumbach's moves were wirelessed 

to the steamship company's offices in 
New York and then wired Lasker in 
Chicago. His return moves were trans-
mitted the same way. 

Radio In Texas Movie 
CONCERTS, lectures, addresses 

from all parts of the country in 
moving picture houses by radio is the 
latest—and the Iris theater of Hous-
ton, Texas, not only has the distinction 
of introducing the latest in Houston 
but in the entire South. 
Patrons of the Iris theater recently 

were given a surprise when Manager 
Will Horwitz, Jr., reproduced for them 
a radio concert. 



" pERHAPS, in the early development of the 
human mind, mental telepathy was universally 

a fact.  We may regain the lost gift.  Would it be 
progress for us? That I do not know" 

An Interview With 

Olga Petrova 
By H. N. Lee 

W ILL the time ever come when 
the human mind will be tuned 
to such a fine point that it will 

catch signals which now cannot be 
heard without translation through the 
medium of a mechanical instrument 
such as the radio telephone? 
Let US suppose — 
You are talking to someone who 

stands one hundred feet away and that 
person continues to move backward 
until he reaches the point where the 
sound of your voice is no longer audi-
ble.  Behind him, however, at some 
distance a dog could stand and could 
pick up the sounds which the human 
mind misses. And back of this point 
is a zone where the dog no longer will 
be able to hear the sounds, but in which 
the horse could hear. 
This has been proved. 
Will the time ever come when the 

average human mind will be so deli-
cately attuned that it will catch the 
vibrations which certain brains, far in-
ferior, now can pick up? 
Madam Olga Petrova, international 

star, believes it will. 
Not very many weeks ago the vast 

radio audience was told that a new stu-
dio was being dedicated at WJZ. They 
listened in a little more eagerly that 
night because on the program was the 
name of Olga Petrova. 

MANY ORIGINAL IDEAS 

Officials of the Radio Corporation-
Westinghouse  Station of  Newark, 
New Jersey, wanted to make this night 
one long to be remembered and that 
they succeeded is attested to by the 
thousands of letters which Madam Pe-
trova received.  The radio audience 
wants to hear Madam Petrova, not 
once more, but many times, again in 
the future, and it is believed that their 
wishes will come true. 
T was sure that a woman who could 

so interest her radio audience the way 
Madam Petrova did, would have some 
very interesting comments to make 
about the radiophone. 

The star and her husband, Dr. John 
D. Stewart, live at Great Neck, Long 
Island, but it was at lunch at the Hotel 
Plaza in New York City that the in-
terview for the readers of THE WIRE-
LESS AGE took place. Madam Petrova 
launched the conversation with the 
thought that appears at the beginning 
of this article. 
"But," I asked her, "will this be 

progress for the human race or will it 
mean a reversion to an ancient type?" 
"That cannot be said," she replied. 

"It is entirely possible that it will be 
a retrogression." 
She made an interesting observation 

at this point.  She said she believed 
that sound goes on infinitely—it has 
no stopping place. 
"I think that everything is up 

there !"—and she raised her shoulders 
slightly in a charming little shrug that 
expressed volubly her awe at the mag-
nitude of the infinite.  "It is there— 
only we cannot hear it. The sound 
goes on for millions and millions of 
miles. 
"And then," she added, "consider 

thought. I know that my dog can tell 
when I even am feeling sad. Doesn't 
that indicate something to you? The 
dog's mentality is able to 'pull' some-
thing from humans, as it were. 
"Have you ever noticed that the so-

called mediums and clairvoyants are 
persons of inferior mentality? They 
are crude. Many times they are stu-
pid and most of them are ignorant. 
That these people are able to pick up 
things which are in the air about us 
and which we do not know even exist--
and there is no question but that they 
can—would indicate that such an abil-
tity does not reveal a higher intelli-
gence.  Obviously it is just the op-
posite." 
Madam Petrova interjected here the 

thought that she is not by any means 
a spiritualist, in the commonly ac-
cepted sense of that word.  She does 
not believe, she emphasized, that, 
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Olga 
Petrova 

should the time ever come when the 
human mind will pick up signals and 
sounds which it cannot pick up now, 
that such ability will be brought about 
through the aid of those mentalities 
which have passed from our material 
world, but she is firmly of the opinion 
that it will be entirely physical in the 
sense that we will only discover a 
hidden mechanism in the brain or pos-
sibly, as she puts it, "re-discover it." 

WON FAME IN MOVIES 
Madam Petrova probably won her 

most lasting fame as a motion picture 
star.  Born in Poland, she came to 
London while still very young. In fact 
she is half English. While still in her 
'teens she decided she wanted to be a 
newspaper reporter; and so she took a 
job on one of London's dailies at the 
tremendous salary of one pound sterl-
ing a week. She not only did reporto-
rial work, but creative work as well, 
such as dramatic reviews, special ar-
ticles, and so forth, but she found, 
much to her dismay, that she could not 
have freedom of expression and that 
many times the policy of her paper de-
manded that she leave out a significant 
word here and there in her dramatic 
review. 
She was the same impulsive, deter-

mined Madam Petrova then that her 
audience later grew to admire, and it 
was not long before she left the news-
paper in order to turn her efforts in a 
channel which would permit the utmost 
freedom of expression. Her new me-
dium of exnression was the drama. 
and her initinl efforts were confined to 
Shakespearian parts on the London 
stage. Several years later found her a 
star in the motion picture world. 

(Continued on next page) 



40 THE WIRELESS AGE JULY, 1922 

Broadcasting Broadway 
(Continued from page 35) 

by act, until the final curtain.  I do 
not give full details, of course, nor do 
ii attempt to give any of the dialogue. 
And then I wind up by telling about 
the producer of the show and whether 
or not he has succeeded in his efforts 
to make it all that it should be." 
"And what," I asked her, "is the 

next important thing that you believe 
your broadcast of these reviews does ?" 
"Well," she replied, "it certainly 

brings home to the theatrical producer 
the idea that radio can only be an-
other means to help him and that, con-
trary to the gross misimpression, radio 
will not hurt, but will help, the box 
office of the theatre." 
Miss Brainard has some very inter-

esting letters written by those who lis-
ten in; they constitute the "proof" of 
which she spoke above. Typical is the 
following: 

Pine Brook, N. J. 

My dear Miss Brainard: 
Your talk on the play "The Goldfish," on 

Friday, May 5th, at WJZ, was very interest-
ing, and your "New Idea" of discussing 
current plays appeals to me very much. 
There is no doubt in my mind that your 

talk was enjoyed by all who heard it, but I 
assure you that it was most appreciated by 
those of us who reside in the country, and 
haven't much chance to come in contact with, 
and be advised as to what plays to see by 
people who frequent the theatres as often 
as city people do. 
I assure you that the next play I see is 

going to be "The Goldfish," for your de-

tailed account of Jennie and her troubles 
has aroused my interest to such an extent 
that I cannot wait until the time comes. 
I heard your talk in the Pine Brook Post 

Office where there is a loud speaker which 
enabled quite a number of people to enjoy 
the discussion.  When I suggested writing 
a letter to you immediately they all wished 
to sign their names to show you that their 
sentiments are the same as mine. 
I am, sincerely yours, 

(signed) EVELYN WEIDBERG and six friends 

Here's another: 
New York City 

Dear Miss Brainard: 
I had the pleasure, last evening, of hearing 

you speak over the radio on your new idea 
of reviewing the New York plays. 
It seems such a splendid way of telling 

people about the good plays, and letting them 
know just enough about each one to pique 
their curiosity into wanting to see every one 
you talk of. 
I had little interest in "The Goldfish" until 

Friday evening when you told the plot of it. 
Cordially yours, 

(signed) RUTH D. CHAMPENOIS, 
Ass't Editor Good Housekeeping 

So much for the initial attempt of 
"Broadcasting Broadway." The news-
paper, telegraph, cable—all have played 
their parts in the past to herald the 
fame of the theatres of Manhattan, 
and now comes the radio telephone 
standing at attention, as it were, and 
saying "present!" when the roll call of 
those forces which bow to the fame 
of New York's Gay White Way is 
made. 

Radio Blesses Blind 
(Continued from page 30) 

crystal set and a single tube set, 
and conducted code classes for blind 
boys, who learned to copy commercial 
messages, including the various wire-
less press services. This was the most 
popular course of the institution, and 
is to be much expanded, using the New-
ark, Schenectady and New York broad-
casting services as a basis, as soon as 
a donor can be found to contribute a 
loud speaker. 
The other homes and workshops for 

the blind in New York City likewise 
intend to install apparatus.  Most of 
them have secured promises of sets 
from various sources. In the mean-
time several blind boys have built their 
own crystal sets, which are operating 
entirely satisfactorily. 
The same situation exists in the other 

large cities. The Maryland Institute 
for the Blind, in Baltimore, already 
has a set, and daily concerts from it are 
part of the curriculum.  The paid 
readers in the Industrial Home in Chi-
cago and at Jacksonville, Ill., are to be 
replaced by receiving equipment. From 

all parts of the country the sightless 
eyes of the blind are being turned hope-
fully to radio. 
"Undoubtedly the greatest blessing 

to humanity occurring in this era is the 
use of radio equipment by blind per-
sons," says Charles E. Comstock, of 
the Illinois State Department of Public 
Wel fare. 
Radio has become the all-seeing om-

nipresent eye of the blind. 

Olga Petrova 
(Continued from previous page) 
It was to learn whether she believed 

that the radiophone will play an impor-
tant part in the motion pictures of the 
future that I asked her in what way, 
if any, could the two assist each other. 
"I do not believe that the radio-

phone will ever be used in connection 
with talking motion pictures," said the 
fascinating Petrova. "Such a thing is 
highly impractical, and too impossible 
to even mention. 
"I do believe, however," she contin-

ued, "that radio will be an important 

factor in the development of interest 
in motion pictures. Nothing new was 
ever created that could drive out any 
other thing which had merit.  If the 
radio drives out the motion picture, 
then it means that the motion picture 
has no fundamental merit, and it should 
go anyway. 
"A thousand and one new inventions 

could come into the field and none of 
them could drive out any existing in-
vention if it had merit. 
"While the radiophone is still a fad, 

it is possible that the box office may be 
temporarily hurt, but this cannot last 
long, and the ultimate result will be 
that the motion pictures of the ones 
who come before the broadcasting au-
dience  will  have  greater  pulling 
power." 

Radiophones for Alaska 

W ITH the co-operation of the 
navy, radio telephones have re-

cently been installed at several of the 
remote lighthouses in Alaska. 
Some of the lightships are also 

equipped as radio fog-signal stations, 
with the new department of commerce 
system,  used  continuously  during 
foggy weather to furnish accurate 
bearings to ships possessing the radio 
compass. 
According to George R. Putnam, 

commissioner of lighthouses, radio 
should be a great boon in relieving 
the lonely and monotonous life of the 
faithful keepers at isolated stations 
both on lightships and at lighthouses. 
The keepers of the Alaska lighthouses 
at the entrance to Bering Sea remain 
at their posts for three years on a 
stretch; they have been without mail 
for ten months. At Tillamook Rock 
Light, off the Pacific coast, bad weather 
has prevented direct communication 
with the shore for periods of seven 
weeks at a time. On the offshore light-
ships supplies are received usually only 
once a month, and the tenders often 
work in remote localities. 

Radio Popular in Paris 
W IRELESS telephone concerts are 

gaining popularity in Paris, and 
the big department stores are offering 
this entertainment daily to their clien-
tele. From the toy department of the 
Louvre or the furniture section of the 
Printemps, the visitors can hear, about 
six o'clock, concerts given at the cen-
tral wireless telephone station of the 
Eiffel Tower. 
One of the popular priced stores, the 

Palais de la Nouveaute, uses it as an 
advertising means, and has installed 
in the main hall of the store a huge 
horn with a very powerful receiving 
station, so that all the visitors in the 
hall can hear the concert and other 
communications as well. 



Yvonne 
de Treville 

as Jenny Lind 

W HEN personality survives in 
the transmission of the voice by 
radio telephone then indeed 

does radio become a valuable asset to 
a music loving world; then can radio 
and the higher forms of musical ex-
pression such as the concert and the 
opera work together for mutual benefit. 
That was the qualifying statement 

made by Yvonne de Treville, the grand 
opera prima donna who has sung in 
such opera houses as the Opera 
Comique of Paris, the Theatre Royale 
de la Monnaie, Brussels, and the Im-
perial Opera of Vienna. 
She believes that, generally speak-

ing, the personality is carried with the 
voice over the radio telephone—in a 
few instances she is sure that it is 
carried in that way—but whether that 
will be the case one hundred per cent 
of the time depends on the outcome 
of the present continual experimenta-
tion. She is certain that development 
over the radiophone will reach the 
point where transmission of the per-
sonality of the one who broadcasts is 
assured; then will the radiophone re-
ceive most serious consideration from 
the artists and in the eyes of those who 
appreciate really good music. 
When I asked her about her experi-

ences in singing at WJZ, she ex-
claimed: 
"My broadcasting on that night re-

minded me very strongly of the period 
when I lived in Budapest before the 
war.  I was to appear in the Royal 
Opera House at that time. 
"My mother was with me in the city, 

but due to an illness she was confined 
to her bed in the local hotel where we 
were stopping. It seems that someone 
had conceived the idea of broadcasting 
the opera throughout the city for those 
who were unable to attend. 
"I recall distinctly asking someone 

cc MUSICIANS and professional folk generally 
accept radio's contribution to their art because 

their personalities are transmitted to listeners. As they 
become convinced that each individual's interpretation 
is faithfully reproduced, they admit the new industry 
to art circles" 

Is the Opinion of 

Yvonne de Treville 
as Expressed to St. John Martens 

in the opera house what those funny 
little megaphone things were, stretched 
along the footlights on either side of 
the prompter's cage.  In those days, 
you know, we had prompters, who 
stood on a level below the stage facing 
the actors but hidden by a canopy from 
the audience.  These prompters fol-
lowed the lines of the opera, and when 
the occasion arose, prompted some f or-
Yetful artists. 
"This custom still survives in a few 

cases but, generally speaking, it ex-
ists no more. I do not recall exactly 
what answer I received, but I am under 
the impression that someone told me 
that they were transmitters into which 
the voices of the performers were car-
ried, to be broadcasted throughout the 
city.  I do know, however, that my 
mother, lying in bed at the hotel, 
clamped a pair of phones over her ears 
and was able to follow the opera from 
beginning to end.  Each day that I 
appeared my mother heard me through 
this means.  I do not know whether 
it was by wireless or by wires." 
I explained to her that I was fa-

miliar with the experiment made in 
Budapest at the time and that it was 
entirely through the medium of wires. 
It was commercially an impractical 
method, so it did not last long. 
It was probably the diva's fondness 

for travel which carried her into so 
many countries and taught her to sing 
in so many languages. She is one of 
a few prima donnas who can success-
fully cope with an opera in eighteen 
different tongues.  Her home is in 
America, but during the past nine years 
she has been heard in Belgium, China, 
Austria-Hungary, Denmark, Finland, 
Russia, Spain, Sweden. 
Then, not satisfied, her wanderlust 

took her to Egypt and Algeria, where 
she was induced to give some special 
performances. 
On her arrival in Europe it proved 

no easy task to obtain a hearing, for 
she was considered a foreigner, despite 
the fact that her father was a French-
man. She did succeed finally, however, 
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in appearing in concert in Paris and 
from that time on her progress has 
been a steady and healthy one. Such 
famous  virtuosi  as Ysaye,  Cesar 
Thompson,  Kubelik,  Gerardy  and 
many others have given concerts with 
her. 
It was in Stockholm that the prima 

donna first sang before what a gener-
ous republic still calls "royalty," the 
late king of Sweden having command-
ed her to appear at the palace. The 
young singer repeated over and over 
again the various formulae of address 
she was told she should use. All went 
well until the singer suddenly realized 
that it was getting late. Then, spring-
ing impetuously from the seat on which 
she had not dared to sit until invited 
to do so by His Highness, she ex-
claimed, as she would in any other 
drawing room: 
"Eh bien, an revoir, Monsieur." 
This, it is hardly necessary to tell 

my readers, is far from being the cor-
rect way to address a king; anyway it 
was a very bad break. But this king, 
it seems, was different.  He laughed 
heartily, as not many kings in Europe 
are able to laugh today, and patted her 
on the cheek as he wished her goodbye. 
The demon wanderlust still pursued 

the subject of our sketch and she flit-
ted to Smyrna, Athens and Constanti-
nople. Eventually she made her way 
back to her home land, and at the pres-
ent time she is in New York City. 
One of Yvonne de Treville's most 

popular songs is a laughing song which 
compels her audience to laugh with 
her.  It was this song that she sang 
over the radio telephone. Friends of 
hers who listened in from various 
points within the range of WJZ, told 
her afterward that in the transmission 
of that laughing song the personality 
of the singer did not die. That those 
who listened as her voice came out of 
the loud speakers were compelled to 
laugh with her. And, in her opinion, 
that is proof of her theory that the 
apparatus does not kill the personality 
of the artist. 



W G 
The General Electric Broadcasting Station at Schenectady, N.Y., 

Described for the Many Fans Who Admire 
Its Radio Programs 

ARADIO broadcasting station, in 
order to transmit music and other 
forms of entertainment faithfully, 

must be equipped with specialized ap-
paratus of very high quality.  In the 
WGY station of the General Electric 
Co. at Schenectady, N. Y., particular 
reference has been paid to this point 
with the result that the radio equipment 
contains numerous important refine-
ments.  When radiophone apparatus 
first came into more or less general use 
several attempts were made at broad-
casting music and while many of these 
tests were quite successful it was found 
that equipment that would give satisfac-
tory speech quality was not always par-
ticularly suitable for music transmis-
sion. Consequently a large amount of 
experimental work was done to improve 
the quality of transmission with the re-
sult that both music and voice are now 
faithfully reproduced. 
Contrary to the general opinion of 

the public, the radio transmitting ap-
paratus and the studio where the artists 
perform are not located in the same 
building but are about three-fifths of a 
mile from each other.  Such an ar-
rangement allows considerable flexibil-
ity as it is possible to broadcast pro-

What W GY station looks like on the roof, 
showing one of the high towers and two-wire 

aerial 

grams not only from the studio but also 
from any point that can be connected to 
the studio by a telephone line. 
The transmitting apparatus proper at 

WGY is located on the top floor of one 
of the factory buildings. A multiple-
tuned antenna has been erected on the 
roof of this building. The antenna is 
350 feet long and is supported at each 
end by a steel tower 180 feet high. A 
counterpoise system has also been in-
stalled a few feet above the roof. This 

Mlle. Besnier and Max Merson of the Ladony Opera Concert Co., giving a recital at 
W GY.  In the background is Robert Weidaw, an announcer, at the switch controlling 

the microphone circuit 
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consists of a network of wires that act 
as a ground and results in a consider-
able decrease in the effective resistance 
of the whole antenna system. 
Two fundamental conditions must 

ordinarily be fulfilled in order to oper-
ate a radio telephone transmitter. First 
it is necessary to supply the antenna 
system with high frequency energy. 
Secondly means must be provided to 
control or modulate this high frequency 
energy in accordance with the speech or 
other audible vibrations that are to be 
transmitted. The wave length used at 
WGY is 360 meters. This corresponds 
to a frequency of approximately 833,-
000 cycles. The manner in which al-
ternating current of this frequency is 
produced by the transmitting apparatus 
may be described as follows: 
The power supply for the transmitter 

is alternating current, three-phase, 60 
cycles, at a potential of 110 volts. This 
source furnishes practicallyall the pow-
er for the entire equipment. Two types 
of vacuum tubes are used, namely, 
Kenotrons or two-element tubes and 
Radiotrons or three-element tubes. 
The filament of the Kenotron is heated 
from the secondary of a step-down 
transformer. A direct current motor-
generator set is used to supply the 
Radiotron filaments. 
The plate circuit of the Radiotron 

power tube requires high voltage direct 
current at a potential of about 12,000 
volts. This is obtained from the Keno-
trons which are connected through a 
suitable rectifying circuit to the second-
ary of the high voltage plate trans-
former. A filter system is connected in 
the rectifying circuit in order to remove 
the alternating current hum that would 
otherwise be present. The high voltage 
output of the Kenotron rectifier then 
passes into the Radiotron tubes, where 
by means of the proper oscillating cir-
cuits it is converted into radio fre-
quency energy.  The oscillating cir-
cuits are coupled to the antenna system 
by means of an air core transformer, 
commonly known as an oscillation 
transformer. Therefore, by means of 
the vacuum tubes and their associated 
circuits the station is able to take alter-
nating current at 110 volts and 60 cycles 
and convert it into radio frequency 
power at several thousand volts and 
practically any desired frequency. 
In order to understand how the 

modulation or audio frequency control 
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of the antenna current takes place we 
must begin at the studio where the ar-
tists perform. Three rooms are utilized 
at the studio, one being used as a recep-
tion room, one containing pianos, or-
gans and other musical instruments and 
the third containing the controlling and 
amplifying apparatus. The only radio 
apparatus located in the room where 
the artists perform are small micro-
phones, which are mounted on stands so 
that they may be placed in the best posi-
tion for the particular selection to be 
I roadcast.  These microphones have 
been very carefully designed so that the 
true tone qualities of music and voice 
will be clearly reproduced. The minute 
electric currents set up in the micro-
phones are then transferred to the ap-
paratus room where they pass into 
amplifiers.  Various controls are pro-
vided on these amplifiers so that the in-
tensity of the transmitted selection 
may be varied at will. There is then 
available at the output terminals of the 
last amplifier a fairly strong electric 
current that varies in exact accordance 
with the sound waves impressed on the 
microphone in the studio. This current 
is next transmitted over a pair of wires 
to the modulator tubes located in the 
transmitting station proper.  These 
modulator tubes are so connected that 
they may control the antenna current by 
varying the plate potential impressed on 
the oscillator tubes. Consequently we 
have a system of modulation that en-
ables comparatively feeble sound vibra-
tions to control or mould large amounts 
of radio frequency energy. 
The censorship and supervision that 

is exercised by the men in charge of the 
broadcasting equipment is of some 
interest. The studio director has at his 
disposal a control switch that cuts the 
microphones in or out of the circuit. 
As soon as this switch is closed a red 

Control room adjoining the studio of W GY, the General Electric broadcasting station. 
It is here that the censor works and all electrical details are under constant 

supervision 

lamp is illuminated which warns those 
in the room that everything spoken will 
be transmitted to the invisible audience. 
The "censor" or man in charge of the 
amplifiers in the apparatus room listens 
continually to the concert or selection 
being broadcast so that he may make 
any adjustments necessary to improve 
the tone quality of the transmission. 
The censor is also in telephone com-
munication with the operator of the 
transmitting equipment.  The latter 
keeps a constant watch on his apparatus 
and by means of an oscillograph can 
determine the amount of modulation 
that is taking place in the antenna cir-
cuit. All circuit adjustments are, how-
ever, under the complete control of the 
censor and no changes are made with-
out his consent. 
All broadcasting of the General 

Electric Company at WGY is under 
the direct management of Martin P. 
Rice, who is manager of the publication 
bureau of the company. It has been 
Mr. Rice's theory that the privilege of 
furnishing entertainment to thousands 
carries with it the responsibility of af-

Transmitting equipment of W GY station.  The large oscillator tube is shown at the 
right and the modulator tubes at the left, with meters, coupling inductances and 

filter condensers 

fording the radio public good music and 
of providing addresses of an informa-
tive and interesting nature. 
Kolin D. Hager is studio manager 

of WGY and also the chief announcer, 
for which work he is peculiarly fitted. 
Trained for the operatic stage, he 
speaks French, Italian and German; 
his speaking voice is pleasing and the 
radio fan, in commenting on the pro-
grams, frequently refers to his voice. 
WGY is offering concerts three 

nights a week, Tuesday, Thursday and 
Friday and nightly, except Saturday 
and Sunday, furnishes produce and 
stock market reports, baseball results 
and news bulletins. Every Friday night 
a special late program is given at 10:30 
o'clock Eastern time. 
The General Electric Co. broadcast-

ing station at Schenectady provides 
radio entertainment for the New Eng-
land states, south-eastern Canada and 
west through Wisconsin and Illinois, 
south to South Carolina and Tennessee. 
This territory may be conservatively 
stated as the nightly range of the sta-
tion, excepting for those sections which 
are close to other powerful transmitting 
stations. The station is often heard at 
much greater distances, however, and 
WGY's mail contains many letters 
from Florida, Texas, the middle West-
ern and Rocky Mountain states. 
Among the distance achievements 

reported was the receipt of WGY en-
tertainments by the S.S. Harry Lucken-
bach, on March 30 of this year, when 
the ship was 7 degrees north of the 
equator and directly south of Panama 
in the Pacific Ocean. The log of the 
ship's operator checked with that of 
WGY and was verified by the master 
of the ship. 
The Rockridge station at Oakland, 

Cal., reported perfect reception of voice 
and music on the night of March 24. 
Among the interesting distance re-

ports was that received May 5 from 
Elmer F. Barber, an amateur, who 
reported getting WGY at St. John, 
\Vashington, on a home made receiver, 
using only one bulb. 



"I Take My Pen in Hand to Tell You 
Correspondents Report Their Pleasure and Profit in Broadcast Programs. 
Each Home Finds New Reasons for Listening In.  Gratitude Moves Many 

to Express Their Appreciation in Written Words of Thanks 

Camp Bragg, N. C. 

For some time past I have followed 
with great interest the developments in 
radiotelephony and have recently ac-
quired a receiving set. Myself as well 
as all of my friends stationed here at 
this camp are greatly benefited by it 
and it has become a regular hobby of 
all personnel at this place.  Married 
men are bringing their families for 
entertainment during the evenings and 
young and old are enjoying it im-
mensely. 

Camp Bragg, N. C., our station, is 
approximately eleven miles from the 
nearest town, Fayetteville, N. C. Fay-
etteville has a population of about 8,000 
and is not offering much to our men 
in the line of amusement and diversion 
—consequently we are always on the 
lookout for any new form of entertain-
ment. Radio telephony has solved the 
problem. There are about 3,000 offi-
cers and enlisted men and about 300 
families here. My set is the only one 
in the hands of and for the amusement 
of enlisted men.  ALFRED HAHN. 

Bridgeport, Conn. 

I "listen in" on your concerts at my 
home in Stratford, Connecticut, and, 
while I can't answer back, I assure you 
of my appreciation. 

An ex-service man (a Captain in 
the 42nd Division) was visiting me 
Sunday night and was much interested 
in Major Charles R. Morris' lecture. 

ja— 

Last night my wife found our ten-
year old daughter oblivious to every-
thing except the concert.  The child 
was supposed to be getting ready for 
bed so mother was censorious. They 
compromised upon daughter both lis-
tening and getting ready for bed. 
Again mother hunted up daughter, 
found her still oblivious to earthly af-
fairs but clothed only with a pair of 
ear 'phones.  H. L. LEWIS. 

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. 

Garfield, N. J. 

On Sunday and Monday nights we 
heard your request to have all people 
who have radios to write you. 

As ex-chief of the Fire Dept. I was 
at the headquarters of Co. No. 2 where 
a radio is in working order. 

I must say all of the firemen includ-
ing myself heard the band concert and 
I thought the way the men acted some-
one might take the radio home with 
them. 

The invention is wonderful and I 
must give you all the credit my power 
can give you for your speaking and 
programs you send out. 

On Sunday evening, our entire de-
partment will be on hand to hear you. 

CHAS. H. LOHSEN, 

Ex-Chief, Fire Dept. 

Morris Plains, N. J. 

We listen most every night to your 
wonderful entertainments and I am 
sending you these few lines to thank 
you for the pleasure you give our 
family. 

We heard the Ed. Wynn show and 
it came in very clear. We get all of 
your stuff quite clear—in fact we can 
hear the needle go down on the records 
whenever you play one and my wife 
said she heard the organ stool being 
moved yesterday when the organist fin-
ished playing. 

Had my father down yesterday. He 
is 75 years of age and he thinks it is a 
wonderful thing. I don't know how I 
can repay you for your entertainment 
as our machine is as large and good as 
we want, but I am a booster for WJZ 
and whenever I can interest a customer 
of mine in radio I shoot him full of the 
great possibilities for making money by 
installing your instruments. 

Wm. M. SUMMER. 

Springfield, N. J. 

Extract of letter to Miss May Peterson 

We have just heard you finish your 
program and tell your unseen hearers 
that you have enjoyed yourself "im-
mensely." We—my husband and I— 
would like you to know what delight 
we had in your singing tonight. The 
"Echo" song and the "Cuckoo Clock" 
song were novel and realistic and we 
enjoyed them very much; but your 
"Carry Me Back to Old Virginny" and 
"Last Rose of Summer" were sung 
with such expression, sentiment, and 
sweetness, that we derived the great-
est pleasure from them. 

It may interest you to know that for 
years I have been hard of hearing and 
have been deprived of the enjoyment 
of all soft or faint melody.  Yet, to-
night, over the wireless I "got" every 
note you sang, even to the faint dying 
away of the last note of the "Last Rose 
of Summer." 

We also enjoyed the piano solos very 
much, especially the Chopin number. 
It is a pity that the artists rendering 
programs over the wireless cannot hear 
the "silence" applaud. We always clap 
our hands. 

MATHILDE M. HORSTER. 

Jersey Shore, Pa. 

I write you to express my apprecia-
tion of your excellent service that I 
have had the pleasure of listening in on 
for the past week.  Your programs, 
the last three nights, have been excep-
tionally good and have been enjoyed by 
perhaps twenty people besides myself 
at my home. The misfortune of hav-
ing to take you on at six instead of 
seven o'clock, on account of the failure 
of our legislature to help make daylight 
saving uniform, is a bit of a handicap 
to us, but will be in on it just the same. 

L. M. GOODMAN. 
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Byron 
G. 
Harlan 

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. So he sang baby 
songs and other sentimental pieces. 
And now the twenty years have flitted 
into the never-returning past and By-
ron G. Harlan still is singing to the 
public through thousands of talking 
machine records. His fame has spread 
into all countries during this time, but 
it is not the fame of which the singer 
once dreamed. 
He does not make them cry. Any 

desire to do that fled years ago. All 
his efforts now are directed toward 
making people laugh, and many hun-
dreds of thousands of radio telephone 
users will readily testify to his success. 
Although Mr. Harlan has broad-

cast 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. 
"I'd like to shake hands with every 

one of them," he said. "I'm also glad 
of the chance to let them see what I 
look like, for many of them have writ-
ten me asking for photographs. 
"I am quite certain," and here he 

grew serious, "that the radiophone will 
be taken up by such agencies as the 
church for the teaching of the gospel. 
Who knows but that it is the force sent 
down to man by God for the spread 
of the message of the Bible! 
"At heart, people are good.  But 

they do many things that are thought-
less, and cause pain to others.  Sim-
ply because they forget. That is why 
we need the voice of the church—to 
remind.  But unfortunately many do 
not go to church. What must we do 
then?  Why, it is simple—we must 
bring the church to them. 
"That is where radio will play its 

part. It will bring the church into the 

cc WOULD like to shake hands with every one of 
I my radio audience. As that's impossible, I am 

more than pleased to greet them through THE WIRE-
LESS AGE." So said the man who has made millions 
laugh 

Edwin Hall Interviews 

Byron G. Harlan 
Whose Humorous Songs and Stories Have 
Won Fame on the Stage, on Talking 
Machine Records and Now by Radio 

home. It will be a remarkable power 
for good. 
"I could sense its power by my ex-

Uncle Josh and the Wireless 
As Spoken by Byron G. Harlan 

Quotations from the talking machine rec-
ord of that title.  Copyright 1922 by 

Ring-Hager. 

A BOUT two weeks ago my brother-
in-dlaw,  Squire  Abner  Witfield, 

bought one of those new f angled radio 
sets, from a mail order house in 
Chicago. 
A few days later he strung wires 

from the two poles, upon the roof of the 
old homestead. 
Well, Sir, last Wednesday night he 

invited all Punkin Center to a radio 
party, and you never saw such a con-
glamaration of small town skeptics in 
all your life. 
Well, Sir, after he had us all seated 

he pulled a lever, and the darn thing 
started to sputter and spark, and every-
body started to giggle; and Lem John-
son wanted to know if we were going 
to have fire works or movies, ha, ha, ha 
Finally, after the darn thing got 

tamed down, all the wiseacres that claim 
Missouri as their native state, got the 
surprise of their life. 
The room was filled with the sweetest 

music I ever heard, and a girl called Jean 
Neilson, known as the radio girl, sang 
a song called "Kiss Me by Wireless," 
ha, ha!  It was the cutest thing I've 
heard in many a day.  Everytime she 
would come to the chorus that silly old 
fool Chett Green would deliberately 
walk up to the horn, and smack his lips, 
Hank Walton, the village wit, said if 
Jean Neilson's lips are half as sweet as 
her voice, she wouldn't have to plead 
long to be kissed in Punkin Center, 
ha, ha! 
Abe Martin said he never saw a 

clothes line in such a ridiculous place 
before in all his life. Aunt Polly said 
maybe Abner was going to be one of 
their circus fellers, and do a little wire 
walking as a side line. Obidian Green, 
the town evangelist, said it was some 
new invention of the devil, and Abner 
looked as if he was on the way to perdi-
tion, whatever that is, ha, ha, ha! 
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periences in broadcasting.  The re-
bounds of my laughs across the air 
were tremendous. I have heard from 
nearly every state in the union east of 
the Mississippi." 
Radio listeners as well as phono-

graph users have come to know Mr. 
Harlan as an extremely versatile artist. 
He sings "rube" songs; "Cousin Ca-
ruso," Italian comics; and negro dia-
lect songs with equally good effect. 
Since the death of Cal Stewart, the 

original "Uncle Josh," Mr. Harlan 
has been assuming this character role, 
and in another column the reader will 
find extracts from the latest "Uncle 
Josh" Okeh records made by him— 
"Uncle Josh and the Wireless." These 
Uncle Josh monologues, which radio 
audiences have come to like, are spoken 
and not sung. 

LIFE ON THE FARM 

'Mr. Harlan's singing partner, dur-
ing his entire career has been, and 
still is, Arthur Collins, and the team 
of Collins and Harlan is very famous. 
Physically, as well as in his own 

world of song, Mr. Harlan is a big man. 
This he credits to early life in South 
Dakota, where he was born and raised 
on a farm. It was while at the plow 
that he first aspired to become a singer. 
Up and down the field he would trudge, 
slowly behind the oxen, singing all the 
time. 
People stopped along the roadside to 

hear him; and it was their interest that 
encouraged him to go on to greater 
triumphs. 
Finally the old homestead was sold 

and his father bought and operated a 
hotel in Canton, in the same state. 
His first public appearance was with 

his present partner, Arthur Collins, 
who hailed from a small town called 
Hempstead.  From the successes of 
those early days the team of Collins 
and Harlan progressed by leaps and 
bounds, winning collective and individ-
ual honors everywhere, first by t̀he 
phonograph, and recently via radio. 



What Newspaper Editors Say 
Writers Comment on the Danger of Political Campaign-
ing by Radio Spoiling the Public Taste for Broadcasting 

THE Summer months are here and 
soon it will be Fall.  Then pol-
itics—campaign—elections. From 

one figurative end of this country to 
the other whispers are being heard as 
to how extensively the radio telephone 
will play its part in the elections, lo-
cal, state or national, of the future. 
Probably this Fall will indicate which 
way the wind will blow; that is, how 
eagerly the politician will seize upon 
the radiophone as a means of acquir-
ing votes: 
Thus runs the trend of thought in 

the columns of the nation's daily news-
papers—columns devoted both to radio 
and to politics. 
Many of the newspapers treat the 

subject humorously. Others are quite 
serious. 
Under the heading, "The Radio in 

Politics," the Milwaukee (Wis.) Jour-
nal says editorially: 
We might have known there was a catch 

somewhere in this radio business.  Getting 
music out of the air and market reports from 
an ethereal ticker was too good to be true. 
Senator New has gone and crabbed the whole 
thing.  He sat in his office in Washington 
and stump-speeched, smearing prideful points 
all over the map of Indiana. 
When a candidate hires a hall there's no 

law to make you go hear him. If a paper 
prints his speech, you can skip it and read 
something interesting in the next column. 
Usually you can dodge him on the street. 
But when he takes to the radio, he's got you. 
With the radio in the office, the club, the 
home and the bathtub, on boats, trains and 
automobiles, there's no escape from the spell-
binder. 
Along the same line of thought ap-

pears the editorial in the Toledo (0.) 
News-Bee, commenting in light vein 
on a bill introduced in Congress: 
Some Congressman has introduced a bill 

for having all the proceedings of Congress 
sent out by. wireless. 
We vote no! 
One can let the Congressional Record lie 

in its wrapper. Or one can find out when 
something worth while has been said, and 
read that.  For there is lots of good stuff 
in the Record. 
But in the place of the music, the lectures, 

market reports, weather reports and things 
of this sort, the congressional proceedings as 
a whole are not worth the time. 
Nobody but the man who is paid for it 

should have to stand the racket of Congress. 
A second time we vote no! When con-

gressmen want to do their electioneering, let 
'em hire a hall. 
The New  York  Times  doubts 

whether a political speech could be 
transmitted with satisfactory effect 
upon the listeners—satisfactory at least 
on the part of the politicians.  It 

thinks that the success of a political 
speech is dependent largely "on the 
addressing of it to auditors, most of 
whom already are convinced." 
Continuing, it says: 
It is not at all obvious why protest should 

be made by candidates for office because it 
has been decided not to "broadcast" their 
appeals for votes from the Government 
radio stations. On the other hand, however, 
it is not obvious why business of this sort, if 
offered on a business basis, should not be 
accepted. 
What is obvious is that the rendering of 

such service at a Government station might 
be influenced by partisan considerations, and 
fairness in the granting of facilities might 
not always be maintained. If it were not, 
there would be both moans and growls. 
Perhaps the public would like to get politi-

cal speeches this way and perhaps not. People 
would not ever become wildly excited over 
appeals coming from an unseen orator, and 
most of the effects produced on assembled 
crowds would be unattainable, for there 
would be none of the enthusiasm due to 
contagion, and there might be a dangerous 
pondering over the arguments offered—dan-
gerous to the candidates, that is. 
The success of a political speech is largely 

dependent on the addressing of it to auditors 
most of whom already are convinced. That 
can be done at a "rally," but there would be 
no selection by radio. 
Calling Senator New's experience of 

broadcasting his speech by radio in-
teresting as an experiment, but hor-
rible as an example, the New York 
Tribune contends solemnly that the 
pleasure of the evening group around 
the fireside would swiftly turn to con-
sternation were music and lectures and 
market reports interspersed with pleas 
of politicians seeking re-election. 
Then it goes on to say editorially: 
Furthermore, were the practice to become 

general, it would be impossible for even the 
most modern apparatus to strain out of the 
New York radio canvass the speeches broad-
cast to Iowa, Oregon, Michigan and Louisi-
ana. And good Republicans, interested only 
in addresses calculated to supply them with 
campaign arguments, would be forced against 
their wills to hear dozens of reasons why 
Democrats should be supported. And they 
could not even "boo" their disapproval. 
The radio is rapidly adding entertainment 

and instruction to the household, and that is 
about enough for the present. When it be-
gins to supply political opinion as well, many 
of the partisan listeners will open the light-
ning switches and cut off the unwelcome 
voices. 
Entirely aside from politics there is 

another point that is of interest to 
newspapers throughout the country in 
connection with radio during the Sum-
mer months, and that is reflected in the 
press of the land. 
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We refer to the Summer camps, and 
the new note that has been added this 
year—radio.  Thousands  of  these 
Summer camps dot the coasts, the lake 
fronts, the rivers in the northern 
wilds. And this year, the editors point 
out, few of them will be without their 
radio sets, to brighten the life of the 
camp, to keep the folks in touch with 
the sweltering world outside from 
which they sought to escape. 
Heat drives people to cooler climes, 

but it only has the effect of making 
radio all the more popular in Sum-
mer camps.  For where present day 
civilized man is, there will one find 
the radio telephone. 
That is the gist of editorial com-

ment of the press of the country now. 
The Providence (R. I.) Journal sug-
gests that, if the demands made upon 
it are not too great, the battery in a 
vacationist's automobile may be made 
to serve admirable duty with the radio-
phone. 
Heading the passage "Vacation Ra-

dio," the newspaper says editorially: 
One noticeable change in the landscape at 

Summer resorts is the presence of aerial 
wires. Several have already been seen, and 
many people are considering the installation 
of receiving outfits in their houses down the 
bay and on the seashore. 
The conditions for reception at shore re-

sorts are excellent, oscillations from trans-
mitting stations having greater range over 
the water than over the land. There are no 
extensive power lines to increase outside in-
terference to the reception of signals. 
The difficulty is in the transportation of 

the apparatus, particularly of the filament 
battery. The same problems present them-
selves in this case, as they do in vacuum tube 
sets at home. Crystal detector sets can be 
used, but their limited range works against 
them. 
It is possible to use the automobile starting 

battery for filament lighting purposes.  In 
summer an automobile battery generally gets 
overcharged because the demands for start-
ing are less than in winter, and there is less 
driving at night. Excessive overcharging is 
harmful to a battery, and the use of the bat-
tery for radio purposes will keep it in good 
condition if the demands on it are not too 
great. 
The Louisville (Ky.), Herald points 

out that Summer months are not ideal 
for radio reception, but it predicts that 
when the Fall rolls around again the 
interest in radio will be much greater 
than ever before. It says: 
Look for a drop in radio enthusiasm dur-

ing Summer. 
Then for a recurrence of interest in fall, 

even greater than ever. 
That's the prediction of radio engineers 

and officials. 



His Knowledge 
of the Greek 
Language  Ob-
tained for Him 
a Job  on  the 
Themistocles" 

IF you had been a wireless operator aboard a Greek troop transport and 
your ship had taken an active part 

in a successful battle against the enemy 
and you, especially, had distinguished 
yourself by some particular feat so that 
Queen Olga of Greece would person-
ally ask you if there was anything in 
the world you would like to have— 
what would you say? 

That is what actually happened to 
Operator George N. Soupos of New 
York City, an adventurous lad, who, 
a victim of circumstances, found him-
self one day in the storm center of 
the war between Greece and Turkey 
some few years ago. 

And George N. Soupos said that the 
only thing he wanted was some pota-
toes mashed with plenty of cream. 
This was a favorite dish of the 

young operator before he heard the 
call  of  adventure—potatoes  a la 
Soupos—as he styled the dish which 
was his favorite delicacy. 

The story of young Soupos is an-
other tale of adventure plucked from 
the life of that fearless group of 
American youths—the wireless oper-
ators.  The youngsters just starting 
into the wireless operating business 
like to speak of his adventures, but it 
is a safe guess to say that there is no 
operator of experience today who can-
not duplicate —as far as excitement 
and thrills go—the story related on this 
page. 

USED SPARE TIME 

When he was eighteen years old 
Soupos was an aspiring wireless ama-
teur and devoted as many minutes as 
he could spare to acquiring knowledge 

In The War Zone 
Adventures of George N. Soupos, Wireless 
Operator, During the Graeco-Turkish War 

about wireless by experiment-
ing in his little station in his 
home. Within one brief year 
he was returning home, a war 
veteran, for in a few months 
of fighting in the Aegean Sea 
for the liberty of Greece, he 
had  taken part  in minor 
battles and one big naval en-
gagement; he had saved his 
vessel from destruction on 
several occasions, and once 
he had been in irons awaiting 
execution. 

It was because of his knowledge of 
the Greek language that he obtained a 
job as wireless operator on the Them-
istocles. It was a ship carrying Amer-
icanized Greeks back to their native 
land. They were going back to fight 
and every one of them continually 
sought young Soupos on the trip over 
when knowledge was wanted of what 
was going on in the war-ridden land 
they were approaching. 

REMAINED WITH CREW 

After the vessel had deposited the 
passengers at Piraeus, Greek naval offi-
cers told the captain of the Themis-
tocles that arrangements had been made 
by the owners of the boat to convert it 
into a transport for Greek naval service. 

The captain, his officers, and the 
young wireless operator remained with 
the ship. Steel plates were bent about 
the bridge of the vessel and four-inch 
guns were mounted on her decks. 

On one occasion Soupos was startled 
by hearing a spark station in operation. 
It sounded like a Turkish station, and 
seemed very close. So he reported it 
to the captain, who discovered he was 
out of his course and ordered all lights 
extinguished. The vessel steamed ahead 
under forced blast away from the dan-
ger zone. Searchlights from a nearby 
Turkish fortress played upon the wa-
ter and the twelve-inch guns of the 
Turks would have made short work of 
the vessel had they discovered its pres-
ence.  For this service, Soupos was 
rewarded with a lieutenancy. 

The following days were marked by 
skirmishes with the Turks and during 
one of the lulls between battles, an at-
tempt was made by the enemy to bribe 
the young operator into betraying se-
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crets of the Greeks. Young Soupos, 
of course, refused, but he was ordered 
to "string along" the one who had 
made the offer, and it was not long 
before the officers knew that another 
operator had accepted what young 
Soupos refused.  That operator did 
not operate long. 

Soupos likes to tell about the chase 
in which his vessel was the one pur-
sued. One day he caught a Turkish 
spark and again the captain, on search-
ing the horizon with his glasses, dis-
covered he was too close to an enemy 
ship for comfort.  The Turkish ar-
mor-clad vessel took up the chase, and 
it was not until the Psara of the Greek 
Navy hove in sight that the Turkish 
boat abandoned the chase. 

The captain of the rescuing vessel 
was under the impression that young 
Soupos should have detected the pres-
ence of the Turkish boat before he did 
and he calmly told the lad that he 
would be executed. 

The captain of his vessel proved a 
friend and persuaded the irate officer 
that Soupos, being an officer, could not 
be executed without a court martial 
and should the execution take place, 
he would request an investigation. Af-
ter a night in the brig, Soupos was 
released. 

LONGS FOR HOME 

Eight months of battle smoke and 
very many narrow escapes found 
Soupos longing for his home in New 
York City. A conversation by wire-
less with the operator on board the 
U. S. S. Virginia, opened up anew the 
floodgates of his homesickness.  He 
asked for a discharge and received it. 
A wireless message to his mother told 
her that he was on his way back home, 
and there was a proud mother waiting 
for her returning hero when his vessel 
docked under the shadows of the met-
ropolitan sky scrapers. 

The shadows of night were falling 
as Soupos mounted the steps of his 
home.  Supper was on the table and 
the sight of the familiar faces and 
a certain bowl of food on the table 
made the lad realize that once more 
he was safe. 
What do you think it was that his 

mother had prepared for him? 
It was a bowl of potatoes mashed 

with cream! 
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Witching Wireless Waves Whirl Wittily 

An Exceedingly Remarkable 
Interview 
By R. E. Porter 

THE fame of the Hon. T. D'ingbatus 
Montgomery Nutmeg is a household 

byword on a couple of continents. 
is especially liked by he housewives. 
being what might be called a ladies' mall. 
And he has strong opinions of his 

own. 
When along came radio he was among 

the first to be asked to broadcast.  His 
address was a powerful plea for the 
greater use of condiment. Thus it was 
that the Editor considered him a pep-
pery subject for an interview. 
"Get a good spicy interview with Hon. 

T. D. M. Nutmeg," read the assignment. 
So I went to his club on Fifth Avenue, 

following which I scrivencd as below: 

The Interview 

H-wiNG just returned from an in-
terview with the Hon. T. D. M. 

-Nutmeg, let me observe that he knows 
so little of radio that he thinks a loose 
coupler is an unscrupulous "marrying 
parson." So I am going to give you a 
verbatim report of our conversation. 
uncolored and without leaving out a 
comma. 
"Now, Mr. Nutmeg," I began, "we 

are very anxious to get a good inter-
view on what you think of radio— 
opinions gathered, of course, from 
your broadcasting experience." 
He looked at me with a perfectly 

blank expression. 
"Huh ?" he asked. 
I repeated my statement. 
"Radio ?" 
"Uh-huh !"—he had me doing it, too. 
"I don't know anything about it," 

said the noted statesman. 
"But surely you have impressions. 

It would be difficult (even for you) 
to prevent getting one after broad-
casting." 
"No impressions," he grunted. 
(Remember, I'm giving you the 

straight interview.) 
"What do you think about sending 

your voice through the air? Doesn't 
that inspire you?" 

LIFE ON THE RADIO W AVE 
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"Never thought about it before. 
But I guess it is wonderful." 
"We think, Mr. Nutmeg, that radio 

will be a powerful force for good. 
What are your views along those 
lines?" 
"Never thought about it." 
I tried again: "Radio will break 

down boundaries between countries. It 
Nvill make people more friendly. It may 
eliminate wars altogether.  Don't you 
think so ?" 
"Huh?" 
I repeated. 
"Possibly . . . but I don't know 

a thing about this radio." 
Here his expression mutely pleaded, 

"Hey you, quit pickin' on me." 
But I persisted.  "Radio undoubt-

edly will be a potent factor in bringing 
amusement into the homes.  It will 
keep the boys off the streets.  Don't 
you think so?" 
"Urn . . . it might,  I never gave 

it much thought, though." 
"And then," I continued, "think how 

radio can be used in sending out de-
scriptions of football games, baseball 
games. and so forth.  It will be a 
power in athletics—building up the 
youth of America, and all that—don't 
you think so?" 
"I guess it will —but I don't know 

much about it." 

Once more 1 tried.  "Well, how 
about the possibilities of the radio-
phone for use in politics? Should po-
litical speeches, in your opinion, be 
permitted on the air?" 
"Politics? I don't know." 
"Think of the influence of a speech 

on the air, addressed to a hundred 
thousand people!" 
"I'm tryin' to." 
"Have you any more suggestions?" 

I asked, in conclusion. 
The mighty statesman looked 

thoughtful.  "Yes," he said, impres-
sively, "you write a profound inter-
view, and say I said it." 

"A man's voice can now be heard 
all over the country," says President 
Lowell, "and soon will be audible all 
over the world." And even then there 
will be a lot of discontented people 
who will spend a lot of time hollering 
"Louder !"- A'. Y. World. 

Our Own Broadcasting Program 

This program can be heard by anyone who 
succeeds in remaining awake.  Merely con-
nect up your sewing machine, using a bor-
rowed umbrella as an antenna.  The service 
is free, positively.  Tune your instruments 
as much as you care to. 

DAYLIGHT THRIFT' TIME 

SUNDAY 

7 P. M.—Big Bill Haywood will de-
liver a sermon on "Feet; Why Your 
Left Should Synchronize With Your 
Right When The Police Are After 
You." 
8 P. M.—Dr. Thomas J. Nickel-

snatcher, of the firm of Jump Brothers, 
will deliver a lecture on "What Comes 
After The Purchase Price," describing 
in verse and prose the appearance and 
wherefores  of  bill  collectors  and 
sheriffs. 
9 P. M. —Remarkable demonstration 

of reproduction of a spirit photograph 
by radio.  Subject:  Ex-Soldier Re-
ceiving the Bonus. 
10 P. M. —The brothers Trade and 

Mark Smith will demonstrate new 
styles in coughing. 

MONDAY 
7 P. M. —  time story by Humpty 
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When Whi msical  Wisdom Winks 
Dumpty, Never Sit On A Wall; or, 
Don't Be An Egg. 
8 P. M.—Professor Hoof will teach 

the latest dance, the "Salary Slide," 
originated on Saturday and now a 
weekly favorite. 
9 P. M.—Lesson in concentration. 

Over a period of sixty minutes Hiram 
Gooseberry, the famous mathematician, 
will count the revolutions of an electric 
fan. 
-10 P. M.—Swimming lesson on the 
wireless waves, by Annette Kellerman. 

TUESDAY 
7 P. M.—This entire evening will be 

devoted to an illuminating lecture by 
Mr. Hi Frequency, on radio elementals, 
including valuable technical data on 
"How to Insulate the Ground." Miss 
Lotta Gas demonstrates the ease with 
which persons are put to sleep by ether 
waves. 
Squire Owens will lecture on how 

to yank grand opera out of an electric 
light socket. 
(For Wednesday, Thursday, Friday 

and Saturday, roll your own) 

" Listen ! 
BY ESSIE PHELPS DUFFY 

Our boy has built a station 
For receiving wireless, 

There's an aerial, vacuum tube, 
0, a hundred things I guess 

That we do not know the names of; 
But he sits down there at night 

So deaf to anything we say, 
We're out of patience, quite. 

If we venture just a question 
Of his school work for the day, 

He will motion us to silence, 
And we only hear him say— 

"LI ST EN!" 

His sending and receiving set 
Are really very neat; 

He built a cabinet and desk 
To hold them, all complete; 

There're little knobs and things to turn, 
And switches by the score; 

And batteries in rows and rows 
Are lined up on the floor. 

He puts a "rigging" on his head 
And takes his pen in hand, 

And then he scarcely says a word 
That we can under-',-.0 — 

But—"LT  , 
t1190.1 - 
—.v. 

I le talks of coil, condenser,  • 
Spark-gap, motor; helix, too; 

Well it really is a marvel, what 
These things combined, can do. 

For they seem to form a prison 
That can chain the waves of sound, 

And every eve at nine o'clock, 
We wait and wait around, 

And when, o'er seven hundred miles 
From Washington, D. C., 

The Time comes singing in through space, 
We're quite convinced, and we— 

LISTEN. 

He gets reports on weather, 
And he gets the Springfield "Press," 

And the way the news comes flying 
Is astounding, I'll confess. 

Why, it seems almost uncanny, 
Just as if the sound was hurled 

To this little wayside corner 
From an unknown Spirit world; 

And last night I nearly fainted, 
When he jumped and hollered, "Wow!" 

"It's an SOS I'm hearing, 
There's a steam-ship calling now 

LISTEN !!! 

He's installed an amplifier, 
We can hear the people talk 

By telephone to Frisco, 
All the distance from New York; 

And from Pittsburgh too, and Cleveland, 
And 'twas but the other day 

That we heard a brass band playing 
Near a thousand miles away; 

So, although we sometimes tire, 
Why we wait and wait around, 
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And we dare not fix the fire, 
0, we dare not make a sound— 

We just LISTEN. 

But it's worth it—all the trouble— 
Just to see the lad succeed, 

When he gets "high power" stations 
We are gratified indeed; 

We are learning calls, and wave-lengths, 
And we know that POZ, 

One, two, six, and then two ciphers, 
Stands for Nauen, Germany. 

Wireless—morn,—and noon,—and evening— 
We absorb it—wouldn't you? 

There! He says that Boston's talking, 
I must go and hear him too— 

"LISTEN !" 

Wise Crack-les 
Readers are urged to send in their 

Wise Crack-les on Radio.  Let 'em 
come, all you humorists. 

A. CONAN DOYLE DOES SAY THERE'S 
A LOST WORLD 

"Nelson White is erecting a wireless 
station in White & Son's hall and we 
hope soon to be connected with the 
outside world by this method." 
Harrison briefs in Three Forks, 

Mont., Herald. 
* * 

In the same column, though hardly 
connected with wireless, appears this 
hot news item: 
"Walter Pease met with a severe 

accident Thursday while out on the 
Montana Power line repairing the wires 
by falling about 15 feet from a tele-
phone pole, breaking his leg and lacer-
ating it with his climbers." 
An unusual way of repairing a power 

line.  * 

OSCULATORY OSCILLATION 

"Kiss me by radio," 
Gosh!  That is tough. 
Lady, 0, Lady, 0, 
'Tain't close enough. 

— Washington Times. 

"Kiss you by radio ?" 
I'll say it's tough 

Kiss you any way-io 
Would be enough. 
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Radio Jams United States 
Patent Office 

W  HILE the radio telephone has 
literally added to the joys of na-

tions, it has burdened the United States 
Patent Office with a flood of applica-
tions for new patents.  The Patent 
Office for years has been swamped, and 
has been falling further and further 
behind every day. With the develop-
ment of the radio industry an added 
strain was thrust upon it, and as it had 
been unable to keep up to date before 
the "radio flood," wireless has jammed 
the Patent Office even more than it has 
jammed the air at certain spots.  Al-
ready more than a thousand radio pat-
ents have been issued, and between 
2,000 and 3,000 are pending.  Many of 
these latter, however, never will be is-
sued, for they cover ideas that are not 
new.  The great popular interest in 
wireless has served to start thousands 
of experimenters working, many of 
whom rush into the Patent office with 
their discoveries instead of employing 
an experienced patent attorney to make 
a search and tell them whether or not 
their invention is patentable. 

French Fishermen Use Radio 
M ORE than 200 French fishing 

schooners are to be equipped with 
radio transmitting equipment using 
from 250 to 1,000 watts. In 1918 only 
thirty fishing boats were so equipped, 
and the installations proved so valuable 
in reporting catches and in saving life 
that it is expected that soon every 
French fisherman of any size will use 
radio. 

Cures Pneumonia by Radio 

D R. W. S. IRWIN, surgeon of the 
President Adams, of the United 

States Lines, who was probably the first 
ship's surgeon to treat a. patient by 
wireless, recently added another cure to 
his list of long-distance treatments by 
radio. The most recent case was that 
of a seaman on a freighter, dying of 
pneumonia.  By means of radio mes-
sages between the two ships, far sepa-
rated in the sea, Dr. Irwin diagnosed 
the case, secured a list of the remedies 
carried by the freighter, prescribed the 
treatment, and at length was rewarded 
by a flash from the lumbering tramp 
steamer that the seaman was recover-
ing. Dr. Irwin first earned fame about 
ten years ago as "the man who cut off 

a leg by wireless," having directed the 
amputation on a distant ship when his 
own was in the Caribbean. 
As more and more ships install wire-

less telephone transmitting apparatus, 
the radio telephone is adding new lau-
rels to its humanitarian crown. The 
S. S. America, of the United States 
Lines, had a telephone set installed 
some time ago, and demonstrated on its 
first trip thereafter the value of the in-
stallation, the surgeon giving directions 

This is a "radio beacon" just erected at Inch-
keith, an island in the Firth of Forth.  It 
sends forth automatic directional compass bear-

ings for the guidance of ships 

by voice to the captain of a freighter 
300 miles away, who was ill with pto-
maine poisoning. The man's life was 
saved.  Since then every voyage dem-
onstrates anew the great value of the 
radio telephone. 

Irish Destroy a Station 
rrHE British Admiralty Station at 
A Bunbeg, Donegal, Ireland, was de-
stroyed by Irish Republicans on May 
10, causing damage estimated at 20,000 
pounds sterling or about $97,200 at the 
normal rate of exchange. The wire-
less equipment and buildings were 
burnt only after the furniture of the 
station and the personal effects of its 
personnel had been sold at auction to 
the neighbors. 

March Radio Exports 
p XPORTS of radio apparatus from 

the United States during March 
totaled $21,180, according to the figures 
of the Bureau of Foreign and Domes-
tic Commerce, which always are about 
three months behind due to the neces-
sity of collating reports from all ports. 
Japan took nearly half the March ship-
ments, and Canada came next with 
$6.761 worth. 
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France Marvels at American 
Progress 

SOME WHAT enviously, France, which for years has used the radio 
telegraph intensively for Government 
purposes, has cast eyes upon American 
broadcasting.  Here is what "Radio-
electricite," a French radio paper, says 
in a recent issue, in an article entitled 
"Mister  Broadcasting,  Friend  of 
Radio :" 
"You have guessed it, the name is 

American, which does not necessarily 
mean that the person is of that national-
ity.  However, it is certain that Mr. 
Broadcasting has made a fortune in 
America, which, over there, gives him 
the freedom of the city. All the great 
daily papers of New York, Chicago, 
Philadelphia, etc., speak of broadcast-
ing. Each week, one or two pages of 
these powerful organs are consecrated 
to broadcasting, whose magic name 
spreads itself over their columns in 
enormous letters. All American child-
ren dream of this personage who has 
become equal to a god over there; each 
American family dedicates itself to the 
new cult. . . . Each wishes to possess 
a radiophone or aeriola; the journals 
publish the daily programs, and Mr. 
Broadcasting has done so much for 
wireless telegraphy that you cannot find 
today a single one of the marvelous in-
struments in any dealer's shop." The 
article concludes by pointing out that 
France is far behind even Germany in 
broadcasting services, and demands 
that the Government take steps to de-
velop "this art that keeps the family 
within the home, which develops the 
taste for science and art, which per-
mits hundreds of thousands of listen-
ers to hear the greatest artists, follow 
the lessons of the most learned pro-
fessors, and hear the most eloquent of 
orators."   

New Equipment for Mail 
Airplanes 

A IRPLANES used in the U. S. Mail 
Service are being equipped with 

radiophone transmitting and receiving 
apparatus, in order to enable the pilots 
to keep in close touch with the flying 
fields, aiding them in reaching their 
destinations.  The first of these ma-
chines so equipped was recently flown 
from Chicago to Washington in just 
two minutes over six hours, at the rate 
of 119 miles an hour, and the pilot re-
ported that his new wireless telephone 
set was of great assistance. 
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Protest Closing of Naval 
Station 

pROPOSED dismantling  of  the 
Navy wireless station on Grand Isle, 

La., has brought forth a flood of pro-
tests from the residents, who are either 
fishermen or truck gardeners.  They 
have been profiting greatly by using 
the market information collected by 
wireless, in the case of the truckmen, 
while the fishermen have been able to 
save themselves from storms as a re-
sult of the station's weather reports 
of Gulf storms. Closing of the wire-
less station would cut the island off 
from quick communication with the 
mainland, and handicap the residents 
in comparison with other districts 
along the Gulf. The Navy states that 
it intends to close the station as a mat-
ter of economy, as its commercial busi-
ness has not been sufficient to warrant 
its continued operation. 

Show Apparatus at Paris Fair 

I ITS year for the first time wireless 
telegraph and telephone apparatus 

was shown in large numbers in the 
annual Paris Fair, held in May. Num-
erous exhibits of commercial and ama-
teur instruments attracted large crowds 
of French amateurs and the general 
public.  The two "Halls de l'Electri-
cite  were  thronged  with  visitors. 
Special interest was shown in a re-
ceiving set making use of a loop an-
tenna in hexagonal form, with the 
tuner and radio and audio-frequency 
amplifiers mounted within the base 
upon which the antenna is fastened. 

Radio Serves Holland 

W IRELESS weather reports now 
are transmitted daily by the 

Netherlands Government, which has 
found it so successful in code that it is 
planning to send out the reports by 
radio telephone, in order to make them 

The Radio Corporation of America recently installed a 200-watt radiophone set on 
the S.S. CARL D. BRADLEY, a Great Lakes cargo boat, which thus had the honor 
of being the first vessel on the Great Lakes to be so equipped.  The set is of the 
type described in the June issue of THE WIRELESS AGE, and proved its value 

the day it was put in commission 

available to farmers who do not know 
the code.  Already much radiophone 
broadcasting is being done in Holland, 
the Amsterdam Stock Exchange send-
ing out a bulletin every fifteen minutes 
giving current quotations, and when the 
exchange closes, a press bureau uses 
the station for domestic and foreign 
news bulletins.  On Sundays from 2 
to 5 music and speeches are sent out by 
the Netherlands Radio Industry at the 
Hague. 

R. C. A. Opens Chicago Office 

N order to secure a more central 
A point for distribution of its appar-
atus in the states of the Middle West 
and the Pacific Coast, the Radio Cor-
poration of America has opened a dis-
trict office of its sales department in 
Chicago, and also has secured ware-
house space.  The new sales office is 
at 10 South La Salle Street, and the 
warehouse is in Unit B of the Central 
Manufacturing building.  With these 

Dr. Michael A. Rebert, surgeon of the S.S. PRESIDENT TAFT, has several 
"radio cures" to his credit, having frequently treated sick persons by wireless. 
Here he is seen in the wireless cabin, giving instructions for the treatment of 

a sick man on a ship far distant over the sea 

new facilities the Radio Corporation's 
distributors will be better served in the 
states of Missouri, Kansas, Nebraska, 
Illinois, Indiana, Michigan, Iowa, Min-
nesota, Oregon, Wisconsin, Oklahoma, 
Texas, Louisiana, Ohio, California, 
Kentucky, Tennessee, Montana, Ala-
bama, Colorado, Utah, and Washing-
ton. 

Requires Use of Radio 
Compass 

HE captains of the Standard Oil 
A fleet of tankers have been ordered 
to "make full and frequent use of the 
Naval Radio Compass stations in de-
termining their correct positions." In 
the event that a Standard Oil vessel 
runs aground, the company will make 
an investigation in order to ascertain 
whether or not the vessel was near any 
of the 44 compass stations, and whether 
or not the captain made use of the 
facilities, in order to determine his re-
sponsibility for the accident. 

NPO Changes Wavelength 
THE U. S. Navy station at Cavite, 
NPO, in the  Philippines, now 

operates on 13,700 meters when send-
ing East-bound messages.  The new 
length was selected after tests with 
14,200 and 13,900 meters, each of 
which lengths were found to interfere 
with the Japanese and British stations 
in the Pacific. 

Norway Builds a Station 
A DDITIONAL  commercial radio 

telegraph facilities between Nor-
way and the United States are to be 
secured by the installation of a power-
ful station on Rundemanden, a moun-
tain 2,500 feet high near Bergen, 
Norway.  The station will work with 
England and the Continent as well as 
North America. 
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Belgians Building Big Station 
T HE Belgian Government has just 
2  started construction of a new wire-
less station at Ruysselede, near Bruges, 
in the center of Flanders. The station 
will provide communication with the 
Belgian Congo, in Central Africa, as 
well as with most of the other contin-
ents when necessary. The aerial is to 
be of the radial type, with eight towers 
each 275 meters high. The power plant 
will consist of a 1,000-kilowatt gener-
ator with two high-frequency trans-
formers of equal power, one of the arc 
type and the other an alternator of the 
Bethenod-Latour system. On a wave 
length of 25,000 meters it is expected 
to put 850 amperes in the antenna. 
High-speed transmission is to be used. 
Other stations are being erected in the 
Congo to work with it. 

A Six Million Market 

AMARKET for 6,000,000 radio re-
ceiving sets in five years is seen by 

the Copper and Brass Research As-
sociation, which set this modest figure 
after a short investigation. The As-
sociation is composed of manufactur-
ers of copper and brass, who realize 
that radio apparatus consumes annu-
ally many tons of their metals.  In 
reaching the figure of six million sets, 
the Association took as a basis the fact 
that there are approximately that num-
ber of phonographs now in use. and 
that the cost of the average receiving 
set is about equal to that of the aver-
age phonograph.  Radio experts, how-
ever, point out that the six million 
phonographs were sold over a period of 
some fifteen years, while at present 
there are about 1,500,000 radio receiv-
ing sets in use, 85 per cent, of which 
were purchased within the past year. 
This seems to indicate that radio is des-
tined to far surpass the phonograph, 
until there is one in every home. 

Will Listen for Spirit Waves 
SIR ARTHUR CONAN DOYLE, 
who recently came to America to 

lecture on his psychic investigations, 
has become a radio fan, and will take 
back with him to England a complete 
wireless outfit of American make. He 
states that though so far he knows 
nothing of radio, he feels sure that it 
will give him a deeper insight into the 
psychic world. 

Navy Sells Surplus Tubes 
r-r HE  surplus  radio  transmitting 
A tubes that the U. S. Navy adver-
tised recently for sale to the highest 
bidder have been sold to Bachrack 
Brothers of New York. The Bachrack 
bid was $2.51 each for the 30,000 tubes, 
which was not the highest bid, but it 

was accepted as technicalities caused 
elimination of the other bidders. Many 
'bids were received, ranging all the way 
from 10 cents each to $4.0069. 
The tubes, while designed for trans-

mission, may also be used for detection 
and amplification by re-slotting the re-
ceiving tube socket 45 degrees away 
from the slot required by the usual de-
tector and amplifier tube.  This is 
rendered necessary by the fact that the 
Navy tubes have their retaining pins 
in this position. The tubes when sold 
by retailers must be in their original 
cartons, which must show their origin 
and the fact that they are for amateur 
or experimental use only. 

Signals Circle the Globe 

rr, HE time signals sent out by wire-
less from Annapolis have been 

heard in the antipodes, half-way around 

Sir Arthur Conan Doyle, the famous British 
novelist and spiritualist, became a radio fan 
on his recent visit to the United States, and 
plans to use American wireless apparatus in 

his work 

the earth, at exactly the opposite point 
from Annapolis.  C. E. Adams, as-
tronomer and seismologist at Hector 
University, Wellington, New Zealand, 
reported recently that he had heard 
distinctly the Annapolis signals. The 
signals were heard only a fraction of a 
second after transmission, and appar-
ently came both ways around the world. 

Michigan Buys Transmitters 

HE state of Michigan has pur-
chased from the U. S. Shipping 

Board 13 transmitting sets, for use 
throughout the state, particularly at the 
various ports and mining and agricul-
tural centers.  The sets, which were 
originally purchased for the Shipping 
Board's wooden vessels, are 1 kilowatt 
spark transmitters. They will be used 
for transmitting weather reports, crop 
and market reports, and official state 
messages, to local authorities such as 
forest rangers, police, shipping and 
coast guards. Other states have made 
inquiries of the Shipping Board as to 
its equipment with the evident purpose 
of acquiring some of its sets. 

Navy Studies Static 
T HE U. S. Navy this Summer is 
making a special study of static in 

order to determine more facts as to its 
cause and methods of overcoming it. 
All the Navy Radio Compass stations 
are co-operating with the Weather 
Bureau in making observations as to 
the locations of static disturbances, in 
order to discover whether there is any 
connection between storm centers and 
static centers.  Three static compass 
bearing observations are taken daily 
during the progress of the work. 

Coming Radio Shows 

ALL Kansas always goes to the State 
Fair, held every year at Hutchin-

son. This year Kansas and other visi-
tors will see not only the State Fair, but 
also the Kansas Radio Exposition, 
which is to be a feature of the event, 
to be held September 16 to 22 inclusive. 
An entire building is to be given over 
to the radio exhibits. The State Fair 
is a semi-official event, being conducted 
under the auspices of the State Board 
of Agriculture. 
Toronto, Canada, will have a radio 

conference and show on September 8 
and 9. The leading Canadian figures in 
the radio industry will attend, as well 
as several experts from the United 
States. Important matters in relation 
to the use of wireless in the Dominion 
will be discussed, and many manufac-
turers and dealers will display their 
apparatus. 
The second annual Pageant of 

Progress, which will be held on the 
$5,000,000 Municipal Pier, at Chicago, 
Ill., July 29 to August 14, inclusive, 
will have many radio features of un-
usual interest.  A large radiophone 
broadcasting station will be located on 
the pier during the exposition and will 
be in charge of a committee of well-
known radio men, including George E. 
Carlson, Commissioner of Gas and 
Electricity; L. R. Schmitt, Chief Radio 
Inspector, Ninth District; Dr. W. A. 
Evans, of the Chicago Tribune; John 
T. Tansey, Secretary of the Illinois 
Radio Club; Geo. B. Foster, of the 
Commonwealth Edison Co., and Bar-
ratt O'Hara, Chairman of the Board 
of Directors of the Illinois Radio 
Club, and Wm. J. Herrmann, manager 
of the Cort Theater.  A large block 
of space has been reserved for radio 
manufacturers, dealers and others con-
nected with the radio industry. It is 
predicted by the management that the 
total attendance of the exposition will 
be in the neighborhood of 2,000,000. 
Newark, N. J., will have a radio 

show October 4 to 7, inclusive. It will 
be held in the Robert Treat Hotel, and 
will be under the management of Ed-
ward Siegelson, who managed the show 
last Spring in Newark. 



Marconi Demonstrates Directional Radio 
Gives Practical Demonstration of the "Wireless Light-
house" and Information on World- Wide Investigations 
of Static and Long -Wave Reception at the Antipodes 

SENATORE Guglielmo Marconi, who is now the guest of the Radio 
Corporation of America in this 

country, lectured on June 20, before an 
audience that packed the large audito-
rium of the United Engineering Socie-
ties Building at 29 West 39th Street, 
New York City. The occasion was a 
joint meeting of the Institute of Radio 
Engineers and the American Institute 
of Electrical Engineers. 
The audience of 1160, which was 

crowded into a hall built to hold 1000, 
was the largest which has ever attended 
either separate or previous joint meet-
ings of these organizations.  A con-
servative estimate is that an additional 
500 persons could not be accommo-
dated in the hall and were turned away. 
In addition to its unprecedented size, 

the audience was extremely warm and 
enthusiastic and Mr. Marconi on his 
introduction was given a great demon-
stration of appreciative applause.  In 
spite of its enthusiasm and interest, 
the great audience was a very quiet 
one and Mr. Marconi's pleasing voice 
could be easily understood at the far 
corners of the main floor and gallery. 
Mr. Marconi in his lecture first dealt 

briefly with the early history of long-
distance communication. He said that 
the work carried out by the engineers 
and experts of the Marconi Company 
in England with electron tubes or 
triode valves shows that, according to 
their experience, greater efficiency can 
be obtained at present by a number of 
bulbs used in parallel than by the em-
ployment of large single unit tubes. 
Information was given in a general 

way in regard to recent practice in the 
design and construction of receivers 
with the object especially of improv-
ing selectivity, reducing interference, 
and concerning the possible speed of 
working. 
The lecture also dealt briefly with 

results obtained at receiving observa-
tion stations situated in various far 
distant parts of the world, where it has 
been ascertained that radio signals 
arriving from high power stations situ-
ated at or near the antipodes of the 
observation stations, reach the re-
ceivers by various ways around the 
earth, not always following the short-
est great circle route, and also that at 
such places the electric waves coming 
round by different ways do in certain 
cases increase this effect on the re-
ceivers whilst in others interfere with 
each other. 

Mr. Marconi and the receiving equipment used 
at the directional wireless demonstration. The 
rod held by the famous inventor is the re-
ceiving antenna for the 1-meter waves used in 

the demonstration 

Mr. Marconi also said that it has 
been noticed that apparently trans-
mission is easier from west to east 
than from east to west, and that it may 
be necessary to modify somewhat the 
transmission formula for long dis-
tances. 
It has also been ascertained that the 

most troublesome atmospheric disturb-
ances or static usually come from the 
continents and not from the oceans. 
The lecture further dealt with a 

study of short electrical waves and the 
results which have been obtained with 
waves of a length from 1 meter to 20 

1-Meter transmitter used in the demonstration 
of directional radio.  Transmitters of several 
hundred watts have been successfully used in 
tests of directional radio by reflectors on wave-

lengths between 1 and 15 meters 
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meters, and describes tests which show 
for the first time that electric waves of 
under 20 meters in length, used in con-
nection with suitable reflectors, are 
quite capable of providing a good and 
reliable point-to-point, unidirectional 
system of radio over quite considerable 
distances. 
The application of this system as a 

direction finder in aid of navigation, 
and as a method for preventing col-
lisions at sea, was also dealt with, and 
Mr. Marconi spoke briefly on the great 
development of broadcasting in Amer-
ica. 
Mr. Marconi's lecture in part fol-

lows: 
"The results recently obtained and 

which go to show the relative facility 
with which radio signals can now be 
sent from England to Australia seem 
to indicate that there is something in 
the idea of the wireless waves traveling 
round the earth by various ways and 
reuniting at places near the Antipodes. 
"Two expeditions, one to Brazil, and 

the other to New Zealand have carried 
out a number of most interesting and 
instuctive observations, and although 
complete reports have not yet been re-
ceived, I think it will nevertheless be 
of interest if I give you the results of 
some of their important tests. 
"The expedition to Brazil has just 

completed a series of observations at 
various points on the Atlantic Coast of 
South America, where the intensity of 
the signals from European and other 
stations has been observed and measur-
ed at all times of the day and night. 
"Another expedition under the di-

rection of the English Marconi Com-
pany, has just completed its work in 
measuring signals from all European 
and American high power stations, on 
a journey between England and New 
Zealand via the Panama Canal, and 
from the mass of information obtained 
on both day and night signals it should 
be possible, among other things, to re-
construct the attenuation  formula. 
Incidentally, I may say that the signals 
exeed greatly in strength what should 
be expected according to the Austin-
Cohen formula, otherwise super-long 
distance working would not be a 
practical proposition. 
"Complete measurements from En-

gland to the Antipodes have been made 
on the Carnarvon, Nauen, Bordeaux, 
and Hanover signals; and also in Bra-
zil on the American high power sta-
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tions and on the U. S. Naval station, 
NPO at Cavite (Philippine Islands). 
"The observers noted American 

signals form Radio Central and from 
Tuckerton coming from a direction 
which indicated that they preferred to 
travel a distance of three quarters of 
the way around the earth, rather than 
come by the shortest way around. Al-
ways according to the reports received 
from the observers on other occasions 
at or near the Antipodes of the Eng-
lish or German stations, the direction 
finder often indicated the signals as 
coming from directions all round. 
"Another  interesting and rather 

extraordinary result was noted on 
several occasions, according to the re-
port of Mr. Tremellen from Rocky 
Point, New Zealand, where during last 

THE  WIRELESS AGE 

Hertz and his contemporaries,  for 
Hertz used short electric waves in all 
his experiments, and also made use of 
reflectors to prove their characteristics 
and to show among many other things 
that the waves, which he had dis-
covered, obeyed the ordinary optical 
laws of reflection. 
"Research along these lines did not 

appear easy or promising; the use of 
reflectors of reasonable dimensions 
implied the use of waves of only a few 
meters in length, which were difficult 
to produce, and, up to a comparatively 
recent date, the power that could be 
utilized by them was small. This and 
the fact of the very high attenuation of 
such waves over any distance of land 
or sea, gave results which appeared to 
be very disappointing. 

The semi-circular or "reflector" antenna used in the demonstration by Mr. Marconi.  The signals at 
the receiver varied in intensity as the waves were directed at, or away from the receiver 

March the signals from Nauen appear-
ed to travel to him via the South Pole, 
whilst those from Hanover, also situ-
ated in Germany, and not very far 
from Nauen, appeared to prefer to 
travel via the North Pole." 
Mr. Marconi pointed out that all his 

early experiments had been conducted 
with short wave lengths. In the devel-
opment of radio communication the 
longer wave lengths have so much ab-
sorbed the attention of inventors and 
engineers that in his opinion the time 
has come to conduct research in short 
wave length radio. 
"Some years ago, during the war, I 

could not help feeling that we had 
perhaps got rather into a rut by con-
fining practically all our researches and 
tests to what I may term long waves, 
or waves of some thousands of feet in 
length, especially as I rememberd that 
during my very early experiments, as 
far back as 1895 and 1896, I had ob-
tained some promising results with 
waves not more than a few inches long. 
"The study of short waves dates 

from the time of the discovery of elec-
tric waves themselves, that is, from the 
time of the classical experiments of 

"The investigation of the subject 
was again taken up by me in Italy early 
in 1916 with the idea of utilizing very 
short waves combined with reflectors 
for certain war purposes. 
"The waves used had a length of 2 

meters and 3 meters. With these waves, 
disturbances caused by static can be 
said to be almost non-existent, and the 
only interference experienced came 
from the ignition apparatus of auto-
mobiles  and  motor  boats.  These 
machines  apparently  emit  electric 
waves from near 0 to about 40 meters 
in length, and the day may come when 
they will perhaps have to have their 
ignition systems screened, or carry a 
Government license for transmitting. 
"Incidentally I might mention that 

one of these short wave receivers will 
act as an excellent device for testing, 
even from a distance, whether or not 
one's ignition is working all right. 
Some motorists would have a shock if 
they realized how often their magnetos 
and sparking plugs are working in a 
deplorably irregular manner. 
"In 1919 further experiments were 

commenced at Carnarvon for which 
electron tubes or valves were used to 
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generate these very short waves, the 
object being to evolve a directional 
radiotelephonic system. As a result of 
the success of these experiments it 
was decided to carry out further tests 
over land across a distance of 97 miles 
between Hendon (London) and Bir-
mingham. It was proved at once that, 
with reflectors at both ends, good and 
clear speech could be exchanged at all 
times between the two places.  The 
power supplied to the tubes employed 
is usually 700 watts. The aerial is 
rather longer than half a wave length 
and has a radiation resistance which is 
exceedingly high.  The efficiency in-
put to the tubes to aerial power is be-
tween 50 and 60 per cent and about 
300 watts are actually radiated into 
space. 
"With the reflectors in use at both 

ends speech is strong and of very good 
quality. It is usually strong enough to 
be just audible with a Y4 to 72 ohm shunt 
across a 60-ohm telephone. The re-
sult obtained by reflectors appeared to 
be so good that I was tempted to try 
out my old idea of 26 years ago, and 
test the system as a position finder for 
ships near dangerous points.  This is 
now being done in Scotland. Trials 
are being carried out with a revolving 
reflector erected at Inchkeith Island in 
the Firth of Forth near Edinborough. 
The transmitter and reflector revolving, 
act as a kind of wireless lighthouse or 
beacon, and, by means of the revolving 
beam of electrical radiation, it is pos-
sible for ships, when within a certain 
distance to ascertain, in thick weather, 
the bearing and position of the light-
house. 
"The reflector was caused to make a 

complete revolution every two minutes, 
and a distinctive signal was sent every 
half point of the compass.  It was 
ascertained on the steamer that this 
enabled the bearing of the transmitter 
to be accurately determined within 34 
point of the compass, or within 2.8 
degrees. At a later date a new reflector 
was designed and erected and is now 
being tested. 
"With the revolving beam the exact 

times of maximum signals are not easy 
to judge, by ear, but the times of start-
ing and vanishing are easy to determine, 
as the rate of rise and fall of the signals 
is extremely rapid.  The time half 
way between these two times gives, 
with great exactness, the moment when 
the beam is pointing to the ship. 
"By means of a clockwork arrange-

ment a distinctive letter is sent out 
every two points, and short signs mark 
intermediate points and half points; 
and this is done in practice by contact 
segments arranged on the base of the 
revolving reflector, so that a definite 
and distinctive signal is transmitted at 
every half or quarter point of the 
co mpass. 
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"I will now try to show you the 
working of a roughly constructed 1-
meter wave transmitter and reflector." 
Mr. Marconi then demonstrated the 

directional properties of a reflector 
antenna by means of a model which 
had been erected on the platform. As 
the reflector was slowly revolved, the 
signal response obtained in the receiving 
set and thrown out into the hall by 
means of a loud speaker horn, increased 
and decreased in intensity as the beam 
of radiated energy was directed at or 
away from it by means of the revolving 
antenna reflector. 
Mr. Marconi then said it seemed 

that it should be possible to design 
apparatus by means of which a ship 
could radiate or project a divergent 
beam of these rays in any desired di-
rection, which rays, if coming across a 
metallic object, such as another steam-
er or ship, would be reflected back to a 
receiver screened from the local trans-
mitter on the sending ship, and there-
by immediately reveal the presence and 
bearing of the other ship in fog or 
thick weather. One further great ad-
vantage of such an arrangement would 
be that it would be able to give warn-
ing of the presence and bearing of 
ships, even should these ships be un-
provided with any kind of radio. 
Mr. Marconi, in referring to static, 

made known the following results of 
his investigations: 
"It seems to have been definitely 

ascertained in a general way that the 
sources of bad atmospheric disturb-
ances, or static, are situated chiefly over 
land, but observations in Brazil indicate 
that a type of static known as 'grinder' 
is a disturbance originating a long way 
off and coming from a direction which 
indicates the African Coast and at a 
time of the day when static there would 
be at a maximum, whereas a very vio-
lent 'click' type of static came from a 
direction indicating its source as being 
nearby in South America. 

"During my present journey across 
the Atlantic, on board the Yacht 
Elettra, we noticed that up to about 
half way across (apart from the effects 
of local storms) static interference ap-
peared to be coming mainly from the 
European and African continents, while 
at more than half way across they were 
coming from Westerly directions, that 
is, from the American continent. The 
changing over of the direction of origin 
of these disturbances has also been 
noted under similar circumstances in 
the Pacific." 

When another "antenna" or coil of wire, the period of which was the same as that of 
the transmitter, was placed in front of the receiving antenna, the signals entirely disap-

peared, illustrating very clearly the principle of absorption 

Referring to the great development 
of radio in this country, Mr. Marconi 
said it was a revelation to him, when, 
300 miles off the coast he began to pick 
up speech and music from the various 
broadcasting stations of this country. 
In commenting on the great develop-
ment of this branch of radio Mr. 
\ I arconi said: 

"In thousands of homes in this 
country there are radiotelephonic re-
ceivers, and intelligent people, young 
and old, well able to use them—often 
able to make them—and in many in-
stances contributing valuable inform-
ation to the general body of knowledge 
concerning the problems great and 
small of radiotelegraphy and radio-
telephony. 
"But I think I am safe in saying that 

if radio has already done so much for 
the safety of life at sea, for commerce, 
and for commercial and military corn-

munications, it is also destined to bring 
new and, until recently, unforseen op-
portunities for healthy recreation and 
instruction into the lives of millions of 
human beings." 
At the conclusion of his address 

Senatore Marconi was presented with 
the gold medal of honor by the Insti-
tute of Radio Engineers. 

How to Convert a Regenerative Receiver Into a 
Simple Radiophone 

DISCONNECT ground lead of 
receiver and insert a transmit-
ter in series with the ground 

wire.  Shunt a single pole single throw 
knife switch around the transmitter so 
as to be able to short circuit in order 
to receive when not transmitting. Ad-
just set so that detector is in oscilla-
tion as if to receive C. W.  Talk or 
blow into transmitter and adjust tick-
ler coil until voice is plainly heard in 
receiver. 
This arrangement will be found to 

work very satisfactorily for short dis-

By A. H. Whedon 

The 

IllIllIllElIi 
simple radiophone hook-up 

tances, and will afford the experiment- chase a more expensive phone some ex-
ing amateur who is not able to pur-  perience in •transmitting. 



Armstrong Super- Regenerative Receiver 
This New Circuit Makes Possible Amazing Amplification 
by Stopping Oscillations of the Regenerating Tube and 
Then Carrying Regeneration to the Absolute Limit 

By Abraham Ringel 

N June 7, last, Ed-
win H. Armstrong 
demonstrated  his 

new invention, the super-
regenerative receiver, be-
fore  the  Institute  of 
Radio Engineers, a n d 
described the new prin-
ciple by means of which 
it is possible to carry am-
plification to what has 
been heretofore consi-
dered as impossible 
limits. 
The  apparatus  des-

cribed and demonstrated 
was not unduly elaborate 
nor were the circuits em-
ployed at all complicated. 
The amount of amplifica-
tion obtained, however, 
when compared with that 
of an ordinary regenera-
tive set, was amazing. 
In the course of his 

lecture, Mr. Armstrong 
gave an actual demon-
stration of his latest dis-
covery,  contrasting  a 
number of arrangements 
of regenerative and super-regenerative 
circuits on the concert transmitted from 
WJZ, at Newark, twelve miles away. 
The Engineering Societies Building, at 
39th Street and Fifth Avenue, New 
York, where the demonstration was 
made, is built entirely of steel and 
stone; the steel framework being well 
grounded.  The hall itself is on the 
fifth floor, and its dimensions are, 
about 75 feet wide, by 150 feet long. 
With a two foot loop as an antenna, 

and a loud-speaker horn, the speech and 
music obtained with a two-tube super-
regenerative set was so great as to 
flood the entire lecture hall.  The qual-
ity also was surprisingly good. With an 
ordinary regenerative receiver, followed 
by two stages of audio-frequency am-
plification, the same loop and loud-
speaker, the concert was just barely 
audible to listeners seated only ten feet 
away. 
This is even more remarkable, when 

it is considered that in the super-regen-
erative arrangement, only two tubes 
were used, neither of which was em-
ployed for audio-frequency amplifica-
tion; whereas in the ordinary regenera-
tive circuit, three tubes were necessary, 
including two stages of audio-frequency 
amplification. 

Demonstrating Armstrong's remarkable super-regenerative receiver before the 

Institute of Radio Engineers 

Mr. Armstrong estimates that the 
amount of amplification of the super-
regenerative system is approximately 
100,000 times as great as is possible 
with the regular regenerative circuit; 
and in some cases, this ratio could be 
increased to 1,000,000 to 1. 
The new system is unique in one re-

spect, in that it does not amplify 
damped wave signals to anywhere near 
the same extent as continuous or mod-
ulated continuous waves.  This makes 
it especially desirable, therefore, in 
broadcast reception or in C. W. teleg-
raphy.  This discrimination against 
spark signals is of great value also in 
such congested radio districts as New 
York City, where spark stations often 
seriously interfere with a radio con-
cert. 

THEORY OF REGENERATION 

Before describing the principle in-
volved in this new extension of regen-
eration, we will consider the behavior 
of an ordinary regenerative receiver. 
Incoming signals are applied between 
the grid and filament of the tube. These 
oscillations are amplified in the tube 
and as a result, we get very much 
greater variations in the plate circuit. 
If the plate circuit is coupled back to 

the grid circuit, the rein-
forced  oscillations  are 
fed back to the grid and 
are once more re-ampli-
fied by the tube. In this 
way we can build up a 
very weak signal until it 
is of sufficient amplitude 
to give a loud sound on 
detection. 
This process is called 

regeneration. The amount 
of amplification is con-
trolled by the coupling 
between the grid and 
plate circuits. In the case 
where a tickler coil is 
used in the plate circuit. 
the extent of regenera-
tion depends on the mag-
netic coupling between 
the tickler coil and the 
grid coil. Where a vario-
meter is employed in the 
plate circuit, the coupling 
is capacitive, due to the 
capacity between the grid 
and plate of the tube it-
self, and the magnitude 
of this coupling is deter-

mined by the value of the variometer 
inductance. 
The effect of regeneration is to re-

duce the effective radio-frequency re-
sistance of the receiving circuit to a 
very low value.  This the operator can 
prove to his own satisfaction by ac-
tually inserting several hundred ohms 
in the tuned grid circuit.  He will find 
that by increasing the regenerative 
coupling between grid and plate cir-
cuits, he will obtain the same signal as 
if the resistance were not present.  In 
other words, in regeneration we have 
a powerful method of annulling the re-
sistance of a receiving circuit. In this 
way it can be reduced to as low as a 
few hundredths of an ohm. This low 
resistance accounts for the sharpness 
of tuning obtained on a regenerative 
receiver—very often a variation of only 
half a degree on a tuning knob 
is enough to lose a signal which is 
otherwise of several hundred times 
audibility.  This helps to explain the 
presence of vernier adjustments on all 
good types of such receivers. 
As the coupling is increased still fur-

ther, the resistance of the circuit is low-
ered and lowered, with consequently 
greater amplification.  When the re-
sistance approaches zero, the tube com-

58 
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mences oscillating at a frequency de-
termined by the tuned circuits. These 
oscillations are identical to those ob-
tained in continuous wave transmitters, 
except that they are much feebler.  Al-
though the signal received is very much 
louder, its quality is entirely lost.  If 
it is a spark note, it becomes hoarse and 
mushy, losing its characteristic note— 
and speech and music, although their 
presence is apparent, become absolute-
ly unintelligible gibberish.  If no sig-
nals are coming in, the presence of 
oscillations can be detected as follows: 
1. As the regenerative coupling is 

increased to the oscillating point, a 
sudden rushing or hissing, is heard in 
the phones. 
2. Touching the grid terminal of the 

tube with the finger will produce a dull 
thump in the phones—and removal of 
the finger will cause a similar thumping 
noise. 

THEORY UNDERLYING SUPER-REGEN-
ERATION 

As explained before, much greater 
signal strength is obtained when regen-
eration is increased—but this is all up-
set when the tube breaks into oscilla-
tion.  In his super-regenerative cir-
cuit, Armstrong increases the coupling 
so that the tube is far beyond the os-
cillation point, and the effective resis-
tance of the circuit is made even less 

amplitude it had when the voltage was 
removed. 
In a negative resistance circuit, if 

oscillations are applied, they keep right 
on building up to an extremely great 
value, regardless as to whether the volt-
age is removed or not. However, at 
any given time after the emf. is im-
pressed, this amplitude, although very 
large, is always proportional to the in-
itial applied amplitude. Thus, if we 
have continuous waves modulated by 
speech or music applied, the amplitude 
will be proportional to the actual ampli-
tude of the speech waves at the mo-
ment of application. No matter how 
small this initial voltage is, it will at 
once commence to build up to an in-
finitely large value.  So much for pure 
theory.  In actual practice, if we go to 
negative resistance circuits, we cannot 
secure the above results, because the 
circuit breaks into oscillation at the 

Figure I—Method of varying the 

During the positive resistance period, 
the circuit, of course, cannot oscillate 
and the resulting amplification of the 
incoming signals is much less than be-
fore. 

This variation between positive and 
negative resistance may be made at 
any frequency desired, provided that 
it is less than that of the incoming 
oscillations.  No doubt it could be done 
mechanically by connecting a resistance 
in the tuned grid circuit, regenerating 
beyond the oscillation point, with the 
resistance short circuited, and then al-
ternately short and open circuiting the 
resistance at any desired frequency. 
Variation in regeneration may be ac-
complished in a similar manner by me-
chanically varying the plate voltage of 
the regenerating tube, so that the grid 
circuit resistance is alternately positive 
and negative. Then again, we may use 
a combination of both methods. 

plate voltage coupled into the plate circuit. In this arrangement 
a third tube acts as a detector 

Figure 2—Manner in which the variation is introduced into the positive resistance of the tuned circuit. 
This is done by means of an oscillating tube 0, the grid. circuit of which is connected through the 

tuned circuit LC of the amplifying tube R 

than zero ;—the circuit is made to have 
a negative resistance. And he stops 
the oscillations so that he can take ad-
vantage of this negative resistance and 
thus obtain overwhelmingly powerful 
signals! 
Before going any further, let us di-

verge a bit and delve into the theory 
of various tuned circuits containing (1) 
positive resistance, (2) zero resistance, 
and (3) negative resistance.  In the 
first case, when continuous oscillations 
are impressed, after a short building up 
time, the oscillations attain and pre-
serve a definite constant amplitude. 
When the impressed oscillations are re-
moved they die away to zero.  The 
greater this resistance, the longer it 
takes to build up the oscillations and 
the faster they die off—and vice versa. 
In the second case, when continuous 
oscillations are impressed, they keep on 
steadily increasing in value, depending 
on how long they are applied.  If the 
source of oscillations is removed, the 
circuit keeps on oscillating at the same 

slightest shock, thus paralyzing the 
tube. 

THEORY OF THE SUPER-REGENERATIVE 
CIRCUIT 

Armstrong now comes to the rescue 
with his epoch-making discovery. He 
takes advantage of regeneration to the 
limit of a tube, and still prevents it 
from oscillating. He has discovered 
that he can stop oscillations in a nega-
tive resistance circuit either by intro-
ducing resistance in the circuit at def-
inite intervals or by reducing the 
amount of regeneration, so that the cir-
cuit resistance becomes positive and 
negative alternately.  In both cases the 
effect is to give the circuit first a posi-
tive and then a negative resistance. 
This alternation is sufficient to prevent 
oscillations. During the negative re-
sistance period we can make full use 
of the very great amplification pro-
duced—but just as the circuit is about 
to start oscillating of its own accord, 
we introduce a positive resistance. 

But moving mechanical parts may be 
dispensed with and vacuum tube oscil-
lators employed to produce this varia-
tion in circuit resistance or amount of 
regeneration. These methods are illus-
trated in the diagrams. 

SUPER-REGENERATION BY PLATE 
VOLTAGE VARIATION 

Figure 1 shows how the amount of 
regeneration is varied by varying the 
plate voltage. The first tube is the re-
generator, which introduces negative 
resistance in the grid circuit.  Incom-
ing signals are coupled to the grid cir-
cuit, amplified in the first tube and fed 
back to the grid by means of the tickler 
coil.  The tickler coupling is made 
large enough to carry the circuit beyond 
the oscillating point. The second tube 
acts as oscillator of any frequency de-
sired.  Generally, one of about 10,000 
cycles is suitable. The amateur and 
experimenter will recognize the usual 
oscillating circuits. The coils and con-
densers should be so selected as to give 
this frequency (which corresponds to a 
wave length of about 30,000 meters). 
Note that the plate oscillatory circuit 

is also in the plate circuit of the first 
tube. The plate voltage of this regen-
erating tube is thus varied at a fre-
quency of 10,000 cycles. When the os-
cillations are such as to make the plate 
more positive, regeneration is increased 
beyond the oscillating point, and the 
signal amplitude increases to a very 



60 THE  WIRELESS AGE JULY, 1922 

great value. Just as the tube is ready 
to burst into oscillations of the circuit 
frequency, the applied frequency re-
duces the plate voltage to a low value, 
and thus reduces regeneration and in-
troduces a positive resistance in the grid 
circuit—effectually cutting off any sign 
of free oscillation.  A very high de-
gree of amplification is thus obtained 
during those half cycles of the 10,000 
cycle oscillations when the plate is made 
more positive. 
The grid circuit of the first tube is 

coupled to an aperiodic coil in the grid 
circuit of the last tube, which acts as 
a detector.  Rectification is accom-
plished by applying a negative poten-
tial to the grid, instead of the usual 
condenser and leak.  But it is really 
immaterial which method is used. The 

II 

first tube. The regeneration is carried 
beyond the normal oscillation point of 
this tube. During that half cycle, when 
the local oscillations make the first grid 
negative, no grid current is drawn and 
the effective radio frequency resistance 
of the circuit is negative because of the 
super-regeneration.  The  incoming 
signal is built up to a very great ampli-
tude during this interval. Just as the 
first tube is ready to go into oscillation, 
the local oscillations are reversed and 
tend to give the first grid a positive po-
tential.  In this case, a stream of elec-
trons commences to flow from the fila-
ment to the grid and this is equivalent 
to connecting a resistance of several 
thousand ohms across the tuned circuit. 
The effective resistance of this circuit 
is thus increased until it is no longer 

Figure 3—Manner in which simultaneous var ation in both positive and negative resistances is ob-
tained. This is accomplished by providing the amplifying tube R with a second feed back circuit 

Lid 1 and L2C2, adjusted to oscillate at some lower frequency 

first tube may be an amplifying tube, 
such as a UV201.  But it is desirable 
to have power tubes, UV202, for the 
oscillator and detector, because of the 
energy they are required to handle. 
Nevertheless, UV201's may be used 
throughout.  For the receiving cir-
cuits, the coils and condensers should 
be of values suitable for tuning to the 
wave length range desired.  In the os-
cillatory circuit, the coils should be quite 
large—with an inductance of the order 
of 100 or 200 millihenries.  (Honey-
comb or Duo Lateral Coils No. 1250 
or 1500, approximately.)  Pie-shaped 
coils used in spark transformers, hav-
ing 1,500 to 2,000 turns, are suitable 
here. The condensers are ordinary 43 
plate variable air condensers. 
The system shown in figure 1, should 

present no great difficulty in operat-
ing or adjusting. The condensers and 
coupling in the oscillator are adjusted 
until a very high pitched whistle is ob-
tained. Then the receiving and regen-
erative circuits are tuned to the station 
to be received in the usual manner.  In 
fact, the operation should be much eas-
ier than that of the average receiver. 

SUPER-REGENERATION BY RESISTANCE 
VARIATION 

Figure 2, shows a method whereby a 
positive resistance is introduced into the 
tuned grid circuit of the regenerating 
tube.  Incoming signals are applied to 
the grid of the first tube and amplified 
by regeneration due to the tickler coup-
ling. The second tube acts as a 10,000 
cycle oscillator—and these oscillations 
are also impressed on the grid of the 

Figure 4—Shows how the oscillating tube is made 

negative, but positive, and thus chokes 
off free or self oscillation in the receiv-
ing circuits.  Of course, we obtain 
very high amplification in the negative 
resistance periods.  In the circuit 
shown, the first tube acts as the de-
tector.  Evidently, Armstrong prefers 
to use a grid bias battery instead of 
condenser and grid leak to obtain rec-
tification. 
Only two tubes are used in this ar-

rangement, the first performing two 
functions; regenerator and detector; 
the other acting only as an oscillator. 
Since the only thing that controls the 
amount of amplification is the limit of 
the tube, better results could be ob-
tained by using power tubes instead 
of ordinary receiving tubes in cases 
where extraordinarily great intensity is 
required. 

SUPER-REGENERATION BY COMBINED 
RESISTANCE AND PLATE VOLTAGE 

VARIATION 

Figure 3, shows a method of vary-
ing the resistance in the tuned grid cir-
cuit and plate voltage simultaneously. 

The circuit L C is tuned to the in-
coming signals and these are impressed 
on the grid of the first tube—the signal 
being amplified by regeneration in the 
manner described above.  In series 
with L and C, we have another tuned 
circuit L, C, coupled to L2 C2, which is 
in series with the tickler coil. These 
circuits are used to produce the neces-
sary 10,000 cycle oscillations.  The 
condensers C, and C2, should be of 
fairly large capacity, say .001 micro-
farad, in order to provide a by-pass 
for the incoming high frequency sig-
nals—since the latter would be blocked 
by the high inductance coils L, and L„ 
(of about 200 millihenries each). 

The received ,signals are super-re-
generated as usual during that interval 
when the 10,000 cycle oscillation ap-
plies a negative potential to the grid, 
and at the same time tends to increase 
the effective plate voltage. The oscil-
lations in the grid and plate circuits 
must be of the proper phase, so as to 
produce both the above effects at the 
same time. During this half cycle, the 
effective resistance of circuit L C is 
made negative, resulting in consider-
able regenerative amplification.  Just 
as L C is on the verge of self oscilla-
tion, the polarity of the applied 10,000 

to perform the additional function of a detector 

cycles reverses, so that the grid is made 
positive and the plate voltage is low-
ered. The former causes grid current 
to flow, thus introducing positive re-
sistance. The reduction in plate volt-
age decreases the amount of regenera-
tion and thus aids in increasing the pos-
itive resistance. Under such circum-
stances, of course, free oscillations are 
completely choked off. 
In this arrangement, both regenera-

tion and 10,000 cycle oscillation are per-
formed within a single tube. A sec-
ond tube, the grid of which is coupled 
to L, aots as the detector. The adjust-
ments both for tuning and local oscil-
lation are very critical.  Hence this 
hook-up is not suitable for use by the 
average experimenter because of the 
great pains necessary in order to se-
cure super-regeneration. 

PRACTICAL SUPER-REGENERATIVE 
CIRCUIT 

Figure 4, shows a practical two tube 
hook up.  It is essentially the same as 
that of figure 2. The first tube is the 
regenerator and the second, the local 
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oscillator.  Free oscillations in the re-
ceiver circuit are stopped by those half 
cycles of the local oscillations which 
make the first grid positive. 
The unusual feature in this arrange-

ment lies in the use of the oscillator 
tube as the detector of the signals which 
are amplified by super-regeneration by 
the first tube. The amplified signals 
are impressed upon the grid of the os-
cillator tube, which rectifies them, in the 
plate circuit, thus making them audible. 
Both tubes may be Radiotrons, 

UV201.  But better results could be 
obtained with a UV202, a five-watt 
power tube, in the detector stage. In 
the latter case, much greater energy is 
available for loud-speaker operation. 
In this connection, it is important to 
note the plate voltage required. Where 
UV201's are used, the B battery should 
be about 80 or 100 volts. In this case, 
a bias of about 5 to 8 volts negative on 
the grid of the detector tube, would be 
required  for  rectification.  With 

UV202's, voltages above 150 volts are 
desirable for the plate, and about 15 
to 20 volts negative on the grid for 
detection. 

CONCLUSIONS 
Although the super-regenerative cir-

cuit may be used in conjunction with an 
ordinary regenerative receiver and an-
tenna, its greatest value in the future 
is in its application to loop reception. 
Since practically the same strength of 
signal is attained, whether using out-
door aerial or indoor loop, the latter is 
to be preferred, because of its con-
venience. There is little doubt, there-
fore, that within a comparatively short 
time after the general application of 
this discovery to broadcast reception, 
most receiving antennas will cease to 
grace the house tops o f the countryside. 
Super-regeneration offers a power-

ful means of amplifying signals at short 
wave lengths.  It is effective as low as 
20 meters.  In other words, it is the 

door to the band of wave lengths be-
low 200 meters, which have, until now, 
been so studiously avoided.  It is well 
known that many more transmitting 
stations can be accommodated at such 
high frequencies.  Congestion in the 
ether in the neighborhood of 200 meters 
will be considerably relieved, when am-
ateur stations will utilize wave lengths 
down to 150 meters. 
A brand new field of investigation is 

open to the amateur experimenter. May 
we not now expect some new discover-
ies in the theory of transmission of 
ultra-short wave lengths?  American 
amateurs have but recently startled the 
radio world when they succeeded in 
spanning the Atlantic Ocean with but 
a few puny watts, at 200 meters. With 
infinitely better antenna radiation from 
100 meter transmitters, and Armstrong 
Super-Regenerative Receivers, it be-
gins to look as if big developments in 
amateur radio communication were 
close at hand. 

An Operator's Wife in the Wilderness 
•  • 

A Glimpse of Life at an Alaskan Mining 
Camp Radio Station Far From Civilization 

By Mrs. Howard S. Pyle 

ATYPICAL Alaskan rainfall greet-
ed me upon my arrival at Jualin. 
Here I was to make a home for 

my husband, who had preceded me to 
his new post as radio operator-store-
keeper for an Alaskan gold mining 
company.  All of Jualin was visible 
at a single glance; the wharf; ugly red 
buildings at the farther end; and the 
seemingly endless forest. 
I turned toward the wireless oper-

ator from the vessel, who, having pre-
viously been employed here himself, 
was acting as my guide.  "I guess 
there is no one here to meet you," he 
was saying, "but it's only seven miles 
to the upper camp, and you can't get 
lost if you follow the mule team 
track." He looked dubiously at my 
neatly tailored suit, new hat and ox-
fords, however, observing that I would 
probably be soaked long before I 
•reached there.  But my oldest things 
were in my trunk and the clothes 
in my hand bag were even more un-
suitable.  The problem was still un-
solved when we reached the warehouse, 
where over the private telephone sys-
tem I called up the upper camp, only 
to be informed that the operator had 
left the camp; should, in fact, even 
now be at the dock.  And he was. 
Turning about, there at my elbow was 
my husband! 
Somehow I knew this was my life 

partner; but certainly not by recogni-
tion. How changed he was from the 
smart young man who had left me in 
Seattle two weeks before! A beard of 
several days' growth; trousers two 
sizes too large; high hiking boots and 

The authoress in Alaska 

a rough shirt covered by a sleeveless 
sweater, topped with the queerest cap 
I had ever seen! 
Then and there I burst out crying. 

The ship was fading into the distance, 
and I thought of friends I would prob-
ably never see again, of a once im-
maculate husband, of home amid com-
fortable surroundings . . . and then 
of this wilderness to which I had 
come.  Dejectedly, I stood around, 
sinking lower in spirit as we waited 
while the freight was checked, and the 
mule cart loaded for the "upper camp." 

Finally we started, and a funny sight 
we must have been: I with my city 
clothes, riding atop a load of sacks on 
a cart drawn by mules, and holding an 
umbrella over my head to save my new 
bonnet, and my husband in his old 
clothes perched on a load of freight 
with Big Bill, the teamster, bellowing 
at the mules. I chatted incessantly, till 
we reached the lower camp, five miles 
from the wharf, where we stopped 
for "chow."  And such a feed!  A 
plate heaped with fancy shaped sand-
wiches; egg, cold beef, and cheese, 
which Herman, the cook, had prepared 
for us; steaming hot tea, chocolate 
cake, delicious cream pie; all delicacies 
which I had never hoped to see after 
leaving the States. That meal marked 
a milestone; my despondency over 
Alaskan wilds vanished—never, inci-
dentally, to return. 
And thus it was that I came to my 

new home.  The upper camp proved 
to be quite a settlement. There was a 
store, of which my husband had 
charge; the mine offices, stamp mill, su-
perintendent's house, large modern 
bunkhouse with showers, and a pool 
room, also a cook house, besides quar-
ters for several families, and of course, 
the wireless station KJA, with which 
communication was maintained with 
the outside world. 
Our new home was located at the 

bottom of the valley, with 3.000-foot 
mountains towering on three sides, cov-
ered the year round with snow almost 
down to our level.  Below the snow 
line were vegetation and dense forests 
which were almost impenetrable. Our 
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cabin was of two rooms: a "galley" 
which contained a wooden sink, table, 
stove, cupboard and large wardrobe for 
clothing, and a large front room, which 
served as a living room, bedroom and 
operating room. 
The radio installation occupied al-

most one entire corner of this last 
room, and was certainly an old-tinier. 
It was of the Marconi 5 K. W. open 
core type, with a sixty-cycle straight 
spark gap with air blast, the discharge 
of which could be heard for great dis-
tances up and down the valley.  The 
key was of the type in which heavy 
brass contacts were immersed in a tank 
of water beneath the table, and the 
make and break occurred under water. 
The lever was nearly a foot long, and 
took two hands to work it—almost. 
Often the contacts would stick so that 
the lever would have to be lifted up by 
hand to assist the spring. Two large 
racks holding twenty-four two-quart 
Leyden jars each, which formed the 

The mill at Jualin, with radio shack in upper left corner 

capacity, occupied considerable floor 
space. The 5 K. W. "coffin" also had 
its place on the floor, next to the stove. 
The helix type of oscillation trans-
former rested majestically atop the 
condenser racks, and several spiral 
loading inductances on the wall—to 
reach the 1980-meter wave length, 
completed the transmitter.  The re-
ceiver was a Marconi type 101 panel,. 
known as the "piano tuner," which 
was quite serviceable, after we had 
added a vacuum tube to replace the 
carborundum crystal furnished with 
the set.  A Marconi type S transfer 
switch, and a two-wire antenna, eighty-
five feet high and 800 feet long, com-
pleted the installation at KJA. 
On our very first day we set to work 

in earnest, painting, calcimining, clean-
ing, and making our new home livable. 
And this activity held xis for many 
days as the place had been occupied by 
an unmarried youth for several weeks, 
and had had scant attention. Then we 
settled down to our routine. The wire-
less apparatus required constant "nurs-
ing" and kept my husband busy, in or-
der not to miss a schedule with the 
Juneau Navy Station. We maintained 
two such schedules a day, and they had 

to be on time. This, together with his 
duties as storekeeper, kept the operator 
busy from 7 a. m. till 9 p. m., and in-
cluded frequent seven-mile trips to the 
wharf in connection with the stores. 
Social life at Jualin consisted of an 

afternoon  at the  Superintendent's 
house, with the other four women who 
made up the entire female population 
of the place.  Sewing was the princi-
pal occupation and camp gossip a side 
line. 
The trips to the wharf and lower 

camp became an event of some impor-
tance in the Fall, as supplies for the 
Winter months arrived.  In Winter 
Jualin has snow, and plenty of it, and 
we practically hibernated during the 
cold spell.  By this time the many 
wild berries were ripe, and salmon 
were coming up the small streams to 
spawn, both of which attracted the 
black and brown bears from the hills. 
At first their presence was merely ru-
mored about the camp, but after sev-

Head of the valley at Jualin. Station located in bowl at foot of mountains 

eral encounters by various members of 
the colony, the animals were seen to 
be a serious menace, and the women 
were forbidden to leave the camp lim-
its without suitable protection. Often 
the bears would come almost up to the 
cook house, seeking scraps of food. 
Porcupine, too, were plentiful, but not 
dangerous if unmolested. 
A small mail boat arrived once a 

week from Juneau, bringing mail and 
fresh supplies, but this was only dur-
ing the Summer months; trips were 
made in the Winter when the weather 
warranted. Passengers in limited num-
bers were also handled on the mail 
boat, and generally two or three would 
come and go each week; restless char-
acters who had been at Jualin long 
enough to make a stake sufficient to 
carry them to the next camp. 
On one occasion the passengers from 

the steamer City of Seattle, mostly 
excursionists from  Eastern States, 
swarmed ashore, and loaded me with 
fruit, candy, magazines, books and 
flowers. They plied me with questions 
faster than they could be answered. 
The appearance of a woman in such a 
place as Jualin was beyond their com-
prehension. 

Weeks of this life followed, when 
rumors began to take more definite 
shape about camp to the effect that the 
mine would shortly close. The rate of 
exchange on foreign capital was too 
high for profitable operation of for-
eign-owned mines, and as we were fin-
anced by Belgian interests, our mine 
was seriously affected.  Rather than 
be caught in the shut-down, we talked 
the situation over, and laid new plans. 
Both desiring to remain in Alaska, our 
final decision was to go back to the 
Navy, for we had promise of being 
stationed at one of the Navy Radio 
Stations in Southeastern Alaska; Sitka, 
Juneau or Ketchikan, all very desir-
able. The mines had charmed us, and 
we were really loath to leave, but had 
to look out for our own interests. 
In order to take advantage of the 

Navy's offer of one of the three south-
eastern Alaskan stations, we were re-
quired to report in Juneau aboard the 
U. S. S. Vicksburg before midnight, 

August thirtieth, and as the last weekly 
mail boat had left, and no more would 
call before September 3, we wired the 
Navy Department and a sub-chaser 
was dispatched to Jualin to pick us up, 
together with our effects, and take us 
to Juneau. 
That evening we walked off into the 

woods, to a favorite spot we had, near 
an old abandoned mine shaft, to talk 
over our future plans. In the distance, 
Old Lions' Head, said to be an extinct 
volcano, reared its snow-covered head, 
and made us feel more than ever re-
luctant to leave. There were also mines 
on the other side of Lions' Head, but 
only once had we seen anyone from 
over there, when an old prospector 
walked into camp one day, with his 
dog, gun and portable canoe. 
The next morning we started for 

the wharf for the last time.  Our 
boxes and trunks were to follow us to 
Juneau on the weekly mail boat. We 
reached the wharf, just as the sub-
chaser came up the bay, and it was in-
deed a welcome sight, for we had 
missed our Navy associations.  But 
were we free from the Navy and Jua-
lin again running full blast, I know 
two persons who wouldn't hesitate at 
returning to KJA. 



Ninety-Mile Voice Communication by 
Radiophone on Moving Train 

IN a series of radiophone transmit-ting and receiving tests on the lines 
of the Frisco System, between a 

moving train and two stations at fixed 
points, speech and music were success-
fully transmitted and received over a 
distance of nearly 100 miles, undoubt-
edly establishing a record for this 
branch of radio. 
The tests were made on May 30 be-

tween a temporary station on a Frisco 
train, Station WKY of the Daily 
Oklahoman, and the Government radio 
station at Post Field. 
Equipped with a regenerative receiv-

ing set, with four stages of amplifica-
tion, a loud speaker, a 100-watt tube 
transmitter and a novel antenna, con-
sisting of four, four-wire cage anten-
nas, strung from one end of the car to 
the other, the special car was attached 
to Frisco train No. 9 at Oklahoma City 
on the morning of May 30 and hauled 
to Lawton, Okla., a distance of 100 
miles. 
At Mustang, Okla., a distance of 

thirty miles from Oklahoma City, 
where the station of the Daily Oklaho-
man is located, a severe electrical storm 
was encountered, but signals were re-
ceived and little static encountered, the 
signals and music being of sufficient 
strength to be heard above the static. 
In fact, constant communication' was 
kept up between (WKY) Oklahoma 
City and DM6 (Post Field) and the 
car. 
At Cement, Okla., sixty miles from 

Oklahoma City and forty miles from 
Post Field, the signals, music, wea-
ther reports and Liberty bond, and 
other quotations were received with as 
much clearness as they were at Wheat-
land, Okla., only sixteen miles from 
Oklahoma City. 
On May 31 the same trip was made 

with the car over the same stretch of 
track and proved to be even more suc-
cessful than the one made on May 30. 
Favorable weather conditions, together 
with improvements in the apparatus, 
contributed to the success of the trip 
on May 31. The speech and music in 
these tests were transmitted for more 
than ninety miles and the signals were 
received on the Frisco train with only 

Interior of the car showing set.  Operator H. S. 
Richards at the table 

two stages of amplification in such vol-
ume as to make them audible above all 
other noises or disturbances. The re-
turn trip from Lawton was made on 

June 1 and the same success was had 
as on the two preceding trips. 
J. C. Brennan, superintendent of tele-

graph for the Frisco lines, Carl Wil-
liamson, assistant superintendent of 
telegraph for the some lines, Robert M. 
Reed, radio editor of the Daily Okla-
homan and Earl Hull and Sherwood 
Richards of the Oklahoma Radio Shop 
completed the testing party.  On all 
trips made, the special car was full of 
passengers who had been invited to 
listen to the music and speech. 
The Frisco officials are taking up 

radio in earnest and this test is the first 
of a series which they expect to make 
over the system. It is planned by the 
Frisco officials to first install radio re-
ceivers in dining cars and club cars as 
a form of entertainment for passengers, 
and later, if it proves practical, it will 
be used on various divisions for dis-
patching trains. 
The tests made by the Oklahoman 

were a revelation to the railroad men, 
who entered the affair with every sort 
of doubt as to the success of the event 
and only after the twenty-five mile 
range had been passed were they con-
vinced that radio could be used for 
practical railroad work. 

Car showing antenna designed by Earl Hull, operator at WKY 

How the Britton-Leonard Championship Boxing Match on June 26, was de-
scribed blow-by-blow, by voice amid the cheering of the crowd in the arena, 
directly from the ringside to 200,000 persons will be fully described in the 
August issue of The Wireless Age. 

63 



NEW APPLIANCES AND DEVICES 

The Pacent Plugs and Adapter 

T HOSE who use radio receiving 
outfits know how troublesome and 

unsatisfactory it is to pass a single 
pair of phones about so that more than 
one person can listen in. If two sets 
of phones are available with only one 
jack on the receiver, the phones can 
be placed in the circuit only after trou-
ble and inconvenience. To fill this need 
the Pacent twin adapter has been 
brought forth by Louis G. Pacent, 
and with it one jack can be made to 
serve the purpose of two. Thus the 
receiver can be tuned with the phones 
and the loud speaker can then be plug-
ged in. The twin adapter will also be 
found very serviceable when making 
rapid connections and changes in C. W. 
work.  The Pacent twin adapter is 
provided with heavy phosphor bronze 
spring connections and it is finished in 
polished brass and a velvety black com-
position.  The adapter may be used 
with plugs of any make. 

The Pacent multijack is really three 
jacks built into one. This new devel-
opment followed closely on the heels 
of the twin adapter and it may be used 
in connection with the twin adapter and 
the Pacent plug.  The three jacks 

The  Pacent Multijack 

which make up the multijack are built 
into composition base that may be at-
tached to the side of a receiving cab-
inet, or to a testing board, or table. The 
ends of the multijack are flat, so that 
a number of them can be placed end to 
end where a large number of connec-
tions are necessary.  If three Pacent 
twin adapters are used in connection 
with a single multijack, as many as six 
connections can be made.  Both the 
Pacent twin adapter and the Pacent 
universal plug fit into the multijack. 
Like the twin adapter, the multijack is 
provided with heavy spring contactors, 
which insure low resistance connec-
tions. 

The Grebe Radiotone cabinet 

Grebe CR-10 in Radiotone 
Cabinet 

'T HE latest product of A. H. Grebe 
& Co., Richmond Hill, N. Y., takes 

the form of an attractively-cased re-
ceiving set for use in homes desiring to 
profit from the broadcast programs. 
The set, which has three stages of am-
plification, is contained in a handsome 
cabinet of the talking machine type. 
The control panel is located just back 
of the two swinging doors of the cab-
inet, and immediately under this is the 
large end of the loud speaker horn, 
bearing across its face in pierced wood 
a reproduction of the well-known 
"Grebe Radio" trade-mark.  At the 
bottom of tne box is space for the stor-
age battery, rectifier, battery tester and 
other articles. 

The number of the new set in the 
Grebe line is CR-10. Its range is from 
150 to 3,000 meters. Tuning is done 
by a primary inductance having ten 
taps, a variometer and an 11-plate va-
riable condenser. Both the condenser 
and the tickler are provided with ver-
niers for fine adjustment. 

New Elementary Book by the 
Radio Corporation 

'T HE Radio Corporation of America 
has just published a book entitled 

"Radio Enters the Home," which has 

been written especially for the man 
in the street who, while knowing 
nothing of the technicalities of wire-
less, wishes to benefit by the broad-
casting now being conducted in all 
parts of the country. Written by ex-
perts in popular language, the book, 
which has just appeared, has shown it-
self to have a great appeal to the gen-
eral public, as it explains radio in 
terms anyone can understand. It con-
tains four sections, which lead the 
reader in logical steps from the uses 
and advantages of wireless, and espe-
cially the radio telephone, logically 
through the principles and apparatus 
used in, first receiving and then trans-
mitting. Valuable operating directions 
are given for operating both receiving 
and transmitting equipment; these in 
particular are exceedingly valuable, as 
heretofore most novices have had to 
learn by experience the methods here 
described in print.  The book, which 
sells for 35 cents, closes with a section 
containing some exceedingly valuable 
general information, including laws 
and regulations, vacuum tube hints, 
glossary, and a complete price list of 
R.C.A. equipment. 

The Ace binding post 

The Ace Binding Post 

T HE H. H. Eby Manufacturing Co., 
605 Arch st., Philadelphia, have de-

signed a new binding post which they 
have named "Ace."  It has a nickel-
plated brass base with solid 8-32 
threaded stem extending approximately 
Y2  inch below the base. The base of 
the post is heavily knurled to prevent 
turning when mounted, and a hole is 
drilled through the neck sufficiently 
large to take a No. 15 bare wire.  It 
is supplied with a black insulated knob 
72 inch in diameter by approximately 
7/16 inch high. 

The Harko Sr. $20.00 

N the June Issue of THE WIRELESS 

AGE the advertisement of the Cros-

ley Mfg. Co. showed the price of the 

Harko Sr. as $16.00. This was an 

error, the correct price being $20.00 
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Condensers May Supplant Aerial 
RESEARCH experts in high frequency 

oscillatory wave action declare that ex-
periments under way in Government 

laboratories, as well as on the Pacific coast 
indicate that static interference may be con-
quered and aerial antennas dispensed with 
through perfection of a compact high tension 
condenser with minimum energy loss.  As-
tonishing results have been reported in 
Washington in the preliminary stages of the 
investigation, and still more marvelous ex-
periments are reported from Los Angeles. 
In the latter place what is declared to be the 
most perfected condenser ever built, one with 
a minimum energy loss, is the subject of 
experiments.  In Washington, radio en-
gineers, while not having a condenser of the 
type utilized by the Los Angeles inventor, 
have achieved notable accomplishments from 
preliminary studies with several types of 
condensers, the construction of which has 
been known for some time. 

The basic principle of the discovery is that 
the aerial antenna for reception or dissem-
ination of oscillatory waves, is essentially a 
high tension condenser.  Great static losses 
form what is known as the static interfer-
ence.  This perfected condenser antenna 
eliminates disturbances and irregularities 
caused by the ground. 

Experiments remain to be made on long 
distance transmission sets, and it has been 
suggested that the static season in the Pacific, 
where transmission and reception between 
Pearl Harbor, Honolulu; Guam, Midway 
Island; and Cavite, Philippines, offers a 
more serious disturbance probably than any 
other place on the earth, may offer the field 
in which determination of successful con-
struction of a perfected high tension con-
denser with minimum energy loss may be 
had. 
The results achieved thus far in the ex-

periments are of special interest to all ama-
teur radio men, as it affords them the op-
portunity to join in the research work them-
selves. It is possible some of the amateurs 
may contribute to its success for even the 
most advanced radio engineers assert that 
condensers are far from perfect and con-
denser action probably offers one of the best 
keys to the great mysteries of electricity yet 
unsolved. Analysis of high frequency oscil-
lation waves made possible by development 
of radio instruments, has in the opinion of 
many great electrical experts, contributed 
more to an understanding of the mystery of 
electricity than any other means. 

The preliminary report of the radio en-
gineer at Washington on condenser antennas 
offers the following interesting suggestion 
to radio men and students: 

"Experiments have been made at the Bureau 
of Standards upon a special type of antenna 
for transmission and reception of radio sig-
nals.  The antenna consists of a pair of 
metal plates.  It is thus similar to the or-
dinary antenna arrangement, the wires of the 
ordinary antenna corresponding to one plate 
of the condenser antenna and the ground 
below the wires corresponding to the other 
plate of the condenser antenna. 

"When the lower plate of the condenser 
antenna is on the ground, the two types are 
practically identical.  It is found, however, 

Antennas 
By Walter B. Clausen 
that raising the lower plate from the ground 
improves the signals. This type of antenna 
has the advantage that it is not subject to 
disturbances and irregularities produced by 
objects on the ground. 
"The work done included the construction 

of various forms of condenser antenna and 
measurement of capacity and other electrical 
properties. This type of antenna was com-
pared with coil antennas which are used as 
direction finders. For the very short wave 
lengths such as are used in radio communica-
tion by amateurs, the condenser antenna gave 
more intense signals than the coil antenna 
of the same general dimensions.  Compared 
with the ordinary antenna with which a 
ground connection is used, the condenser 
antenna is markedly free from electrical dis-
turbances." 
Of equal value, commercially, to the im-

provement in transmission and reception by 
elimination of static disturbance of such a 
perfect device would be the advantage of 
portability, for even for the largest sets the 
size of the compact condenser would be com-
paratively small. 
On the Pacific Coast already the new type 

of antenna has been installed in a receiving 
set contained within the cabinet of an ordi-
nary phonograph box.  One of the interest-
ing experiments conducted was the transfer 
of ordinary aerial antenna connections to a 
compact condenser during reception of a 
certain station.  The immediate elimination 
of static, great increase in volume and clarity 
were observed, and in addition signals so 
weak that they were absorbed by the energy 
loss in the aerial antenna were clearly picked 
up and made readable by the compact con-
denser antenna. 
The preliminary type of condenser antenna 

with which the first remarkable results were 
achieved in Los Angeles, was of the cylindri-
cal type, a high tension glass condenser regis-
tering a minimum of absorption or energy 
loss. It was of 100 micro-microfarads. This 
particular type of condenser was constructed 
for commercial use in automotive ignition, 
and reached a high state of perfection after 
years of experimental work and intensive 
study of condenser properties. 
Brush discharge had been absolutely elimi-

nated in the method of construction, rights 
to which are claimed by the inventor and are 
the subject of application for letters patent. 
The dielectric is of pyrex glass of a thick-
ness, in the capacity mentioned above, of 
two millimeters. The plates of the condenser 
are of shimstock steel and form a tight bond 
to the dielectric by friction. The elimination 
of brush discharge is effected by a seal of 
petrolastic cement of a special degree of 
hardness. The type of condenser with which 
particular success has been achieved was of 
.001 microfarad capacity. 
The antenna of radio reception in the last 

analysis being primarily but a condenser, it 
seemed but natural that investigation of 
utility of condensers built with more thought 
of condenser principles in construction than 
the type of antenna now in use with its 

enorinou, hiss factor, it being an air condens-
er, would be prosecuted by radio research 
experts, and inquiry developed that the naval 
radio laboratory of the Bureau of Standards 
at Washington is making some intensive 
tests. The Washington tests, however, were 
made without access to the particular type 
of condenser antenna in use by the Los 
Angeles inventor. 
Success of the loop aerials and of sub-

terranean antenna, particularly in naval work 
across the Pacific where static during sum-
mer months so seriously interferes with trans-
mission, gave new avenues of investigation 
leading away from previously held opinion 
that the higher the antenna the more favor-
able for reception of signals. 

Experimental work in Los Angeles is 
merely scratching the surface, in the opinion 
of investigators, and one of the next stages 
of experimental work will be with condensers 
of spherical construction. Thus the subject 
should be one of unusual interest as offering 
interesting possibilities for radio students and 
investigators, of contributing to the advance-
ment of radiotelephony and radiotelegraphy 
by investigation and experimental work along 
the lines of treating the antenna as a con-
denser and seeking development of its utility 
along such lines. 

In a report of the experiments so far con-
ducted, J. C. Warner, the assistant physicist 
of the radio laboratory of the bureau, says: 
"Experimental results show that a condens-

er antenna of small dimensions gives excel-
lent results when used at wave-lengths be-
low 400 meters.  At longer wave-lengths it 
suffers by comparison with the coil antenna 
when the dimensions are kept small enough 
for portable use. 
"It is useless for directional work unless 

used with a coil antenna, but may be used 
in places where the sharp directional char-
acteristics of the coil are objectionable. By 
proper design and by taking precautions to 
keep dielectric losses low the effective re-
sistance may be reduced to a value lower 
than can be obtained either with the coil 
antenna or the ordinary elevated antenna. 
"On acount of this low resistance and ease 

of construction this form of antenna should 
be of great value in portable short-wave 
radio stations, such as are used for military 
purposes and on airplanes, although in the 
latter case some difficulty may be experienced 
in keeping down dielectric losses. 
"It is evident that the study of this inter-

esting form of antenna is by no means com-
plete. Its use as a transmitting antenna of-
fers a wide field for investigation, and a 
large amount of work remains to be done 
in following up the investigations which have 
only been started in this study.  For ex-
ample, signal intensity measurements should 
be made with a calibrated detector set or 
with a radio-frequency comparison method, 
so that the actual current or E.M.F. in 
the antenna is measured. Further work should 
be done in determining the best design of 
antenna for a given wave length and for 
minimum resistance. Also, this antenna fur-
nishes a means of studying the form of the 
electro-magnetic wave, and a large amount 
of work might be spent profitably in this 
study, as well as in the checking of trans-
mission formulas." 
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An 

A CIRCUIT developed by A. W. 
Hull, claims the attention of 
radio men generally because it 

is maintained that considerable ampli-
fication has been acquired with it in 
practice. 
It is customary in receiving wireless 

signals to impress the received oscil-
lations upon a resonant circuit and 
thereby greatly increase the amplitude 
of the oscillations produced by the re-
ceived waves in the antenna.  Every 
oscillating circuit has a so-called 
damping factor which depends upon 
the resistance of the circuit and this 
damping factor limits the maximum 
possible amplification of the oscilla-
tions set up in the circuit. An appa-

5 

Amplifying Circuit 
in this case is carried entirely by nega-
tive electrons. 
As indicated in the drawing the re-

ceiving system comprises a tuned an-
tenna system with an inductance 2. 
Inductance 3 with the variable conden-
ser 4 forms the oscillating circuit upon 
which the oscillations received by the 
antenna are impressed. Connected in 
shunt to the oscillating circuit is a 
negative resistance device 5 of the 
vacuum tube type.  A constant posi-
tive potential is impressed upon the 
anode 7 by means of the battery 10. 
By varying; the potential impressed 
upon the plate 8 the current in the ex-
ternal circuit between cathode and 
plate may be made to vary in the man-

Pertran eutrem's hi 
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."Reerii/O/of 

.h5h-de/etirovi, 

in a paper on "The Dynatron," pub-
lished in the Proceedings of the Insti-
tute of Radio Engineers, February, 
1918, that the damping factor of the 

system is equal to —  — —  where 
2L  2 Cr 

L and C represent the inductance and 
capacity respectively of the circuit 
and R and r the positive numerical 
values of positive and negative resist-
ance.  From this it will be apparent 
that if the value of the negative re-
sistance is so proportioned to the posi-
tive resistance of the circuit that the 
product of the two is equal to the 
ratio of the inductance of the capac-
ity, the damping factor of the circuit 
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12206re_i  figure 3  f2.01,-6.2 
Hook-up to secure increased amplification and characteristic curve of the circuit 

ratus having a negative resistance 
characteristic is connected to the oscil-
lating circuit in such a way as to com-
pensate for the positive resistance of 
the circuit, thereby greatly reducing 
the damping factor of the circuit and 
increasing the maximum possible am-
plification of the oscillations in the 
circuit. 
For receiving continuous wave sig-

nals the circuit is adjusted so that the 
negative resistance apparatus produces 
oscillations of a frequency slightly dif-
ferent from the frequency of the re-
ceived oscillations. These locally pro-
duced oscillations will then be con-
trolled by the received oscillations in 
such a way as to produce an audible 
frequency current in the receiving 
circuit. 
The negative resistance apparatus 

produces an increase in voltage across 
the terminals and causes a decrease in 
the current of positive electricity flow-
ing from the positive terminal to the 
negative terminal through the circuit, 
or a circuit in which the differential 

dE 
coefficient —  is negative where E is 

dI 
voltage across the terminals and I is 
the current through the apparatus. 
The term "current of positive electric-
ity" has been used in this definition in 
accordance with the usual conception 
of current flow, although the current 

ner indicated by the curve of figure 3. 
For a more complete description of 
the operation of this apparatus refer-
ence may be had to a •paper by Mr. 
Hull on page 141 of the Physical Re-
view of January, 1916.  It will be 
noted from an inspection of the curve 
of figure 3 that as the potential of the 
third electrode is increased up to a 
value corresponding to the point B 
on the current curve the current in 
the external circuit will increase. As 
the potential is further increased to a 
value corresponding to point D the cur-
rent will decrease from the value B to 
zero. If the potential is increased to a 
value corresponding to point E on the 
current curve the current will flow in a 
direction opposite to its original direc-
tion.  Further increase in the poten-
tial of the third electrode causes the 
current to decrease again to zero at 
the point F and then increase in value 
in the original direction. The point G 
on the curve indicates the value of the 
current when the potential of the third 
electrode is equal to that of the anode 
7. By properly designing the circuit 
the greater part of the portion B E of 
the curve may be made to be practical-
ly a straight line. Over this working 
range the apparatus has a negative re-
sistance characteristic, that is, the cur-
rent through the device increases as the 
potential applied thereto decreases. 
Mr. Hull has shown mathematically 
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is zero, that is, the resonant value of 
current or voltage in the circuit is in-
finite except as it is limited by the 
length and straightness of the position 
B E of the current curve of the nega-
tive resistance.  Since the amplitude 
of the resonant current in the circuit is 
limited by the length and straightness 
of the negative resistance part of the 
curve, it is evident that if the device 
is operated in a region very near one 
end of the curve as at H or I, figure 
3, the current will be asymmetric and 
the apparatus may be used as a de-
tector as well as amplifier. The bat-
tery II supplies the necessary poten-
tial for the plate in order that it may 
operate upon the desired portion of the 
current curve. For the purpose of de-
tecting the signals a telephone receiver 
12 with a variable condenser 13 across 
its terminals is inserted in the circuit. 
The distributed capacity across the 
turns of the telephone winding offers a 
low resistance to radio frequencies and 
hence the telephone does not interfere 
with the amplification. The high in-
ductance of the telephone, however, 
will cause the circuit to oscillate at 
audio frequencies unless its resistance 
also is very high. The condenser 13 
across its terminals, if properly ad-
justed will prevent the setting up of 
undesirable audio  frequency oscil-
lations. The capacity 13 and the neg-
ative resistance may be so adjusted as 
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to neutralize the resistance of the tele-
phone for the particular audio fre-
quency, determined by the product of 
the capacity 13 and the telephone in-
ductance, and if this frequency be 
made the same as the group frequency 
of the incoming waves the sensitiveness 
may be greatly increased.  In making 
this and other adjustments the value 
of the negative resistance may conven-
iently be varied by varying the temp-
erature of the cathode 6. 
The sensitiveness of the system is the 

same whether the damping term — 

is positive or negative.  If 
aCr 

this term is negative, however, the 
system will generate oscillations of 
its own of a frequency slightly dif-
ferent from the frequency of the os-
cillations impressed upon the circuit. 

If the received waves are continuous 
the amplitude of the locally generated 
oscillations will be controlled by the 
received waves in such a way as to 
produce an audio frequency current 
in the local circuit. 
This system offers an important ad-

vantage over the usual receiving cir-
cuit in that the coupling between 2 
and 3 may be made very close with-
out affecting the selectivity since the 
necessary condition for high selectiv-
ity, namely a small damping factor, 
may still be present.  This is true 
both for thq antenna coupling and 
the coupling to an auxiliary detector 
circuit if one is used. The fact that 
sensitiveness and selectivity are inde-
pendent of both resistance and co-
efficient makes it possible to use a 
much more effective ratio of trans-
formation than is practicable with the 
receiving  systems  heretofore  em-
ployed. 

ln the system shown in figure 2 
the negative resistance apparatus 5 
is used only as an amplifier and to 
neutralize the positive resistance of 
the receiving .circuit.  In this case 
an ordinary detector 14 of the vac-
uum tube type is employed.  The 
oscillating receiving circuit is con-
nected to the grid circuit of the de-
tector 14. The increase in voltage on 
the grid is opposed in most devices 
of this type by a leakage current 
which increases with voltage as in a 
positive resistance and also by the 
damping of its own circuit and the 
coupled antenna circuit.  The effect 
of this leakage and damping may be 
neutralized by connecting the negative 
resistance apparatus shunt to the grid 
circuit as indicated.  In this case as 
in the arrangement of figure z the 
damping of the receiving circuit may 
be made as low as desired. 

Power Modulation for Radio Transmission 

A METHOD of modulating the 
high frequency power used in 
wireless telephony without re-

quiring the passage of heavy currents 
directly through the telephone trans-

Types 

mitter has been described by Raymond 
A. Heising.  The modulation of the 
total high-frequency power is secured 
by varying the impedance of a vacuum 
tube placed in the antenna circuit. It 
has been found that thermionic vac-
uum tubes are well adapted for this 
purpose because of their relatively 
high impedance, and because of the 
fact that this impedance can be varied 
by means of a telephone transmitter. 
which is required to handle only a 
limited amount of power. 

In general, however, a thermionic 
device is unilateral, and, in order to 
permit the passage of both halves of 
the high-frequency oscillations, it is 
necessary to make the system symmet-

E/g 2 frig 3 
of circuits for power modulation in radio 

lar amplifier 2, which has similar elec-
trodes. This amplifier 2, however, is 
connected in the reverse direction. This 
reversal of direction is for the purpose 
of  rendering the antenna  system 

telephony 

rical by using two such thermionic im-
pedances suitably connected or by 
using a specially constructed impe-
dance of this character which is sym-
metrical. 
In figure i there is shown in series 

with the secondary of the transformer 
a thermionic amplifier r of the vacuum 
tube type having a heating filament, 
grid and plate, the output circuit of 
the amplifier being connected to the 
antenna circuit.  In parallel to this 
thermionic amplifier is placed a simi-

bilateral, in order that oscillations may 
take place in either direction, because 
positive current can flow only from 
the plates to the filaments. Connected 
to the input circuit of the amplifier 
is the inductance 3, and to the input 
circuit of the amplifier 2 is the induct-
ance 4. Coupled to both of these in-
ductances is the inductance 5, which is 
included in a circuit containing a bat-
tery and microphone transmitter. The 
antenna is 'grounded. 
The operation of the system is as 
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follows: High-frequency oscillations 
of uniform amplitude are generated by 
a generator 6, and are impressed upon 
tile antenna. The amplitude of these 
oscillations is determined by the impe-
dance of effective resistance of the 
antenna. If this impedance is varied 
or modulated in accordance with sig-
nals, the oscillations will be similarly 
modulated. When signals, or control 
impulses, are impressed upon the 
microphone, low-frequency currents of 
low power are impressed upon the in-
put circuits of both tubes by means of 
the three-winding transformer.  The 
changes in the potentials of the grids 
bring about a relatively large change 
in the impedance of these thermionic 
amplifiers, and accordingly the oscilla-
tions in the radiating system are modu-
lated in the same manner. 

Figure 2 shows a modification in 
which the two amplifiers of figure I 
are combined in a single ttvbe. In this 
case the plates are unnecessary, and 
accordingly the thermionic impedance 
comprises merely a tube r inclosing the 
heated electrodes and the grids.  In 

A High 
R. ELIHU THOMPSON has 
recently developed a high-
potential  condenser  which 

consists of a plurality of condenser 
elements in series relation in such a 
way that an electrode of each element 
serves also as an electrode of an ele-
ment adjacent thereto. Terminals are 

Figure 1 

provided for the first and last ele-
ments only of the series so that when 
a high voltage is applied to the termi-
nals it will be distributed among all 
the elements, each individual element 
being required to withstand only a 
fractional part of the entire voltage. 
The electrodes are made of greater 
thicicness than the dielectric which 
separates them and the edges are 
rounded off in such a way that there 
is a gradual tapering away of the sur-
face of the electrode from the dielec-
tric, thereby avoiding the formation of 
corona discharges at the edges of the 
electrodes. 
As illustrated in figure r, the con-

THE  WIRELESS AGE 

view of the fact that both filaments 
are heated elements, this device is bi-
lateral; that is, current may flow in 
either direction. A three-coil trans-
former with microphone and battery 
is connected to the input circuits in 
precisely the same manner as shown 
in connection with figure 1. 
In view of the fact that the impe-

dances shown have a very large resist-
ance, there resuits the introduction of 
a large resistance into the antenna. A 
circuit arrangement by which this dif-
ficulty is overcome is shown in figure 
3. A transformer is introduced into 
the antenna circuit, and the secondary 
of this transformer, consisting of a 
large number of turns, is connected by 
a circuit including a variable condenser 
to such a modulating device as is 
shown in figure 2.  It is obvious that 
in place of this modulating device the 
one shown in figure I may be used in 
the arrangement of figure 3. In using 
this transformer the apparent resist-
ance introduced into the antenna may 
be made of any desired value. 
In general, the antenna is tuned to 

Potential Co 
denser comprises a plurality of elec-
trodes 1, super-imposed upon each 
other and separated by the dielectric 
members 2.  It is noted that with the 
arrangement shown the second elec-
trode, for example, serves as elec-
trode for both the upper element of 
the condenser and for the element im-

Figure 2 
the high potential condenser Constructional details of 

mediately beneath. In the same way 
the other electrodes each serve as elec-
trode for two adjacent elements. The 
end electrodes are provided with termi-
nals 3 and 4 for connection to the dis-
tribution system with which the con-
denser is to be employed.  With the 
construction shown each individual ele-
ment may be adapted for a moderate 
vdltage and all of the elements in series 
may be employed with high voltages, 
the total voltage applied to the termi-
nals being distributed among the indi-
vidual elements. In the form indicated 
the electrodes are hollow and the edges 
are rounded so that the surface adja-
cent to the dielectric will taper away 
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the sending frequency, which is the 
frequency of the generator, and the 
value of the current flowing in the 
antenna circuit will depend only upon 
the voltage impressed and the sum of 
the resistance of the antenna, the coil 
and the resistance introduced by the 
tubes. In all the modifications shown 
the modulation is produced by the 
variation of the effective resistance in 
the antenna circuit, which variation is 
due to the variations of the tubes. For 
complete modulation, it is, therefore, 
necessary that the resistance intro-
duced by the tubes be large enough to 
reduce the high-frequency current in 
this circuit to zero, when the low-
frequency input to the modulating de-
vice has its maximum negative value. 
It is also necessary for efficiency that 
the resistance of the tubes become very 
small when the low frequency output 
has its maximum positive value. 

It is important that the transform-
ers 3, 4 and 5, be so connected that 
both grids are at all times of the same 
sign with regard to their respective 
filaments. 

ndenser 
from the dielectric in a curved line. By 
this construction the formation of de-
structive corona discharges at the 
edges of the electrode may be avoided. 
It will be seen that the electrodes may 
be made solid instead of hollow, but 
this would involve the use of a much 
larger amount of metal and no ap-

Figure 3 

preciable advantage would result there-
from since it is only the metal near 
the surface which plays a part in the 
operation of the condenser. It is, how-
ever, essential, that the electrodes 
should have an appreciable thickness 
with relation to the dielectric in or-
der that the desired rounding off of 
the edges may be secured.  I have 
shown the dielectric members as being 
dish shaped for convenience in hold-
ing the parts in the proper relation to 
each other. This construction also al-
lows any gas bubbles which may form 
on the under surface of the dielectric 
to readily rise when the condenser is 
immersed in an insulating material 
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such as oil, as indicated in the draw-
ings. 
Figure 2 shows the condenser entire-

ly inclosed in a case which may be 
made either of metal or of insulating 
material, as desired.  In this case the 
body 5 of the electrodes is composed 
of any cheap material which may be 
non-conducting if desired, and this 
body is covered by a conducting coat-
ing 6 which serves as the electrode 
proper. The coating in effect consti-
tutes a conducting shell which has been 

reinforced by a suitable filling.  In 
this case the units being assembled in 
vertical instead of horizontal planes, 
projections 7 are provided on the 
sheets of dielectric material which fit 
into corresponding depressions 8 in the 
electrodes, and thus serve to hold the 
electrodes in proper relation to each 
other.  In case the container is made 
of  conducting  material,  insulating 
bushings 9 of any desired form may 
be employed for insulating the termi-
nals from the casing. 

Figure 3 differs from figure i in 
that the electrodes are hollow and pro-
vided with perforations which allow 
the insulating material, in which the 
condenser is immersed, to penetrate 
the interior of the electrodes.  This 
will prevent any tendency of the elec-
trodes to float and will also provide 
for a better cooling of the electrodes 
in case the insulating material in which 
the condenser is immersed consists of 
a fluid which is adapted for cooling 
purposes. 

Tuning Loops Used For Transmission 

HENRY K. SANDELL describes 
a novel circuit, which uses cou-
pling coils as the radiators or 

antenna. 
Figure x shows a vacuum tube used 

as a generator of oscillations.  The 
plate is connected to the positive pole 
of the "B" battery and the output cir-
cuit is completed by the connection to 
the negative side of the "B" battery, 
the loop aerial, and the conductor 
leading to the filament.  The loop B 
is grounded through a variable con-
tact to which is also connected the 
filament lead.  The grid condenser 
should be of low capacity and is con-
nected to aerial loop A through a 
variable contact. 
The loop for the aerial A is rotata-

bly mounted upon a suitable standard 
from which it is insulated, and is 
placed in proximity to the loop B of 
the output circuit, as indicated in fig-
ure 1.  Its angular position relative 
thereto may be varied by rotating it 
to any desired position. 

In operation, on closing the plate 
circuit, the reaction produced upon the 
loop A in the intake circuit results in 
the production of oscillating currents 
in the output circuit, the two loops act-
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Circuit 

II 

variations in the current in the input 
circuit may be produced, w'hich are 
reproduced in the output circuit by 
which they are transmitted as im-
pressed upon the oscillating circuit. It 
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showing coupling coils used as the antenna 

ing as a coupling for the production 
of this effect. By varying the angular 
position of the loop A relative to the 
loop B, the adjustments for most effi-
cient operation may be readily deter-
mined.  By use of the microphone 

is seen that the signals may be directly 
impressed upon the output circuit in-
stead of upon the input circuit, but the 
latter method is preferred on account 
of its greater efficiency as demonstrated 
by practical operation. 

Improved Alternating Current Rectifier 

G HOLST and E. Oosterhuis of 
Eindhoven, Holland, have de-
• veloped a tube for rectifying al-

ternating current which is a step for-
ward in the way of economy. 
For rectifying alternating currents, 

discharging tubes are used in which 
one of the electrodes is brought to a 
high temperature and it then acts as 
a cathode.  Generally the cathode is 
constructed as an incandescent fila-
ment while the anode is usually con-
structed in the form of a sheet or a 
rod. 
In the new tube of this type, how-

ever, the electrodes are constructed 
so that they can be used successively 
either as incandescent cathodes or as 
anodes, while an electrode which is 
no longer fit for use as a cathode can The rectifier for three-phase current 

then be used as an anode. This con-
struction extends the life of the tube. 
In case the incandescent 'filament is 
burned out, one of the other electrodes 
is used for this purpose while the de-
fective incandescent 'filament can be 
used as an anode. 
The drawing shows a rectifier for 

three-phase current.  The rectifier 
consists of a discharging tube in 
which four spirals of tungsten or 
other suitable material are used. One 
of the spirals is brought to incan-
descence. The three others are used 
as anodes. If the first spiral is burnt 
out, one of the others can act as the 
cathode and this can be repeated until 
none of the four spirals is any longer 
fit for use. 
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Radio Frequency Amplifiers and Their 
Application to Loop Reception 

F
OR the average radio amateur, who 
wishes to increase the range of his 
receiving set, radio frequeny amplifi-

cation is an invaluable asset.  It is a bless-
ing to those unfortunates who are forbidden 
the use of outdoor antennae by their hard-
hearted landlords.  Although the writer 
holds no brief for the latter, he can very 
well understand the position of the owners 
of large apartment houses, in refusing to 
have the premises disfigured by 4ome ten 
or twenty antennae. 
In fact, the close proximity of a number 

of antennae, all tuned to the same wave 
length, is not conducive to good reception. 
It is very well known that conductors tuned 

VI/ 20/  C2 
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Figure 1-3-stage R.F. amplifier 
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and loop reception. High frequency amplifi-
cation, by means of transformers at the 
short wave lengths, is a problem which has 
baffled radio engineers of the whole world 
for a number of years, but it seems as if 
the engineers of the Radio Corporation and 
the General Electric Company, have solved 
it to a considerable extent. 
Before considering the amplifier built by 

the writer, it would be well to study the 
various methods of amplifying that can be 
used. 

DIRECT COUPLED AMPLIFIERS 

a. Aperiodic Plate Circuit—One form of 
high frequency amplifier, illustrated in fi'.; - 

//V 20/  C2 (A/ 20/ 

+ 219 V + 50 V 
coil coupling) and detector.  L--Choke coils.  C1 —.00025 mfd. 

G -2-megohm grid leaks.  P —Potentiometer. 

to a certain wave length tend to increase 
the resistance at that wave length of any 
aerial in the neighborhood.  As a result, 
the  received  signal  becomes  noticeably 
weaker.  The general use of regenerative 
receivers for broadcast reception is also an 
important factor, especially when the re-
ceiver is on the verge of oscillation. Even 
a slight change in tuning will then throw 
the set into an oscillating condition. 
This accounts for the fluttering, whistling 

notes, that are only too often heard when 
receiving from a broadcasting station. The 
oscillations which are generated by an os-
cillating receiver, are radiated and combined 
with the carrier wave frequency of the 
broadcast station to produce beats of an 
audible frequency, in some other receiving 
set.  If the antenna from which the dis-
turbance is radiated is relatively near, the 
whistling may be several times as loud as 
the speech or music. Thus we can readily 
perceive the disadvantage in having receiv-
ing antennae close together, aside from the 
artistic point of view. 
The remedy, of course, lies in a judicious 

combination of radio frequency amplification 

ure 1, makes use of auto-transformer coup-
ling between two stages. It is analogous to 
audio frequency amplification by means of 
choke coils. Incoming signals are impressed 
between the grid and filament of the first 
tube.  These oscillations are amplified by 
the tube, and we get much larger radio fre-
quency voltages across the coil L in the 
plate circuit, than that in the input. 
The radio frequency voltages across L 

is in turn applied to the grid of the second 
tube, care being taken to insert a condenser 
in series, as shown, to insulate the grid from 
the high plate voltage.  In this manner, 
the original signal is magnified a good many 
times, depending on the number of stages 
used. 
The coils, L, are aperiodic.  To make 

sure of this, they should be wound of re-
sistance wire, and the turns should be 
spaced in order to avoid large capacity in 
the windings.  For amplifiers around 360 
meters, about 400 turns of about No. 30 
Advance resistance wire, on a form about 
two inches in diameter, would be suitable, 
but it is best for the experimenter to try 
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coils of various sizes, until best results are 
secured. 
The condensers, C2, should be of about 

.002 microfarad capacity. Grid leaks, G, of 
about 2 megohms are sometimes used to 
prevent the grids from acquiring a nega-
tive charge, and thus plugging the tubes. 
b. Tuned Plate Circuit—in direct coupled 

amplifiers the plate circuits may also be tuned. 
For short wave lengths a very effective 
method is the employment of variometers 
instead of the aperiodic choke coils described 
above.  For longer wave lengths, variable 
condensers are connected across the coils in 
the plate circuit. Best results are generally 
obtained when these coils are as large as 

C>  UV 200or tat zo. 

grid condenser.  C2—.002 mfd. phone condenser. 

possible, and for this reason, the variometer 
method, which makes use of the capacity of 
the tube is to be preferred. 
In such cases we often run into oscillations 

in the amplifier, and it is necessary to apply 
a considerable positive bias to the grids of 
the tubes. This may be done by connecting 
dry cells in the grid circuit of the correct 
value.  But a more desirable scheme is to 
use a potentiometer across the filament bat-
tery and connect the slider to the grid leaks 
in the manner indicated in figure 1. In this 
way as much as 6 volts positive bias can be 
given to the grids of the tubes. 
The wiring of a tuned plate amplifier is 

essentially the same as that of an aperiodic 
plate circuit, shown in figure 1, with the 
aperiodic coil replaced by either a variometer, 
or a combination of coil and variable con-
denser in parallel. 
c. Resistance Coupling—Resistance coup-

ling, which is often used in audio-frequency 
amplifiers to secure distortionless amplifica-
tion, may also be employed at radio fre-
quencies. 
The circuits for a resistance coupled am-

plifier, are identical to those using choke 
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coils, with the coils replaced by resistances. 
The resistances should be of the order of 
50,000 ohms, when using Radiotrons UV201. 
Resistance-coupled amplifiers, have, however, 
certain inherent disadvantages.  The plate 
battery must be at least twice the voltage 
ordinarily used, and especially built low capa-
city tubes are required at short wave lengths. 
Besides, only a portion of the amplification 
of the tube is available in a resistance 
coupled amplifier. On the whole, the author 
does not recommend it for amateur or broad-
cast wave lengths. 

INDIRECT COUPLED AMPLIFIERS 

a. Tuned Grid Circuit—A method of high 
frequency amplification which was used quite 
successfully by the British Amateurs in copy-
ing American stations in the recent trans-
Atlantic tests, is shown in figure 2. The 
received oscillations are amplified by the first 
tube, and then induced into the tuned grid 
circuit of the second tube, by means of the 
magnetic coupling between the coils Li and 
L2. If the coupling between L1 and L2, is 
made very loose, a high degree of selectivity 
can be obtained, thus discriminating against 
interfering signals at slightly different wave 
lengths.  The plate coils may be similar to 

UV. 20/  ti  12 

more attention than an ordinary a.I. ampli-
fier. 
The radio-frequency transformer consists 

of an aperiodic primary and an aperiodic 
secondary coil, coupled to each other. Either 
an air core or an iron core, (Alexanderson 
high frequency iron about .001 inch thick) 
are used.  The British Marconi Company 
has standardized an air core transformer, 
using several hundred turns of very high 
resistance wire (100 ohms per foot).  With 
very high resistance transformers, coupling 
condensers of 0.002 microfarad capacity 
should be connected between grid and plate. 
The French radio concerns prefer to use 

moderately high resistance winding on a 
core of high frequency iron.  The writer 
has come across a number of transformers of 
American manufacture.  Iron and air core 
transformers of both high and low resistance 
windings are used here. 
In comparisons and tests the writer has 

found the Radio Corporation's UV1714 trans-
former to be superior to most of the others, 
especially in the neghborhood of 360 meters. 
In this connection, a description of the 

UV1714 transformer will not be amiss.  It 
contains two coils on a core of Alexander-
son high frequency iron. Each winding con-

W 20/  Li  L 2 UV 20/ 

LOOP RECEPTION, USING RADIO FREQUENCY 
AMPLIFICATION 

In an experimental radio-frequency ampli-
fier, which was set up, the writer has received 
the radiophone music from WJZ, at Newark, 
on a three-foot loop, in the basement of a 
building with a steel framework.  This 
building is located in Upper Manhattan — 
about fifteen miles away from WJZ. Only 
two stages of radio frequency, a detector and 
two stages of audio-frequency were used. 
The music could be heard comfortably, one 
hundred feet away, when using an ordinary 
loud speaker. 
The loop in question, contained nine turns 

of No. 18 lampcord, wound on a frame 3 feet 
by 3 feet. The turns were spaced one-half 
inch apart, in order to have as low a dis-
tributed capacity as possible.  This loop 
tuned to 360 meters, with the condenser 
shunting it, a Wireless Specialty Company, 
Model U.C.1820, at 50 degrees.  For ama-
teur wave lengths, it is recommended that 
the number of turns in the loop, be cut down 
to six instead of nine. 
The schematic arrangement for connect-

ing the receiving circuit to the radio fre-
quency amplifying detector, and audio fre-
quency amplifier is shown in figure 4. 

6- NOM //14 200 or 
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Figure 2—R.F. amplifier (tuned grid type) and detector.  L,, L, —Coils coupled to each other.  Ci —.00025 mf. grid condenser.  C2 -.002 mf. phone con-

denser.  G-2-megohm grid leak.  C. —.0005 mf. max. var. condenser.  P—Potentiometer 

the aperiodic coils used in the choke coil 
amplifier. The coils in the grid circuit must 
be of a suitable value so that the grid can be 
tuned to the desired wave length. A poten-
tiometer should be used to prevent oscilla-
tions in the amplifier.  The tuning of a 
number of stages would present no little 
difficulty to most amateurs, and it is usually 
necessary to calibrate each of the tuned cir-
cuits in terms of wave length. 

TRANSFORMER COUPLED AMPLIFIERS 
Of the methods of radio-frequency ampli-

fication so far described, the use of the tuned 
grid is probably the best, but the additional 
tuning required, especially if several stages 
are used, is not likely to appeal to the ama-
teur who already has to cope with half a 
dozen knobs on his receiver. The radio fre-
quency amplifying transformer fills a long 
felt want in this direction. 

The wiring of a typical transformer-
coupled radio-frequency amplifier is shown in 
figure 3. No tuning adjustment is required, 
which makes it highly desirable.  Note the 
potentiometer, or stabilizer, which is used to 
prevent oscillations. The behavior is similar 
to that of a transformer-coupled audio-fre-
quency amplifier.  Incoming oscillations are 
amplified in the plate circuit, and by means 
of the transformer coupled to the grid of 
the following tube.  A number of stages 
may be used with great success and with no 

tains several hundred turns of moderately 
low resistance copper wire, with a tap off 
taken for the shorter wave lengths.  When 
used within the wave length range of from 
200 to 500 meters, part of each winding is 
short circuited, by means of a special jumper 
on the transformer. When used on the 500 
to 5000-meter wave length range, this jumper 
is disconnected from one of the terminals, 
so that all the coil is used. This should be 
done on both primary and secondary.  We 
thus have a convenient means of amplifying 
a great range of wave lengths with very little 
trouble. 

The writer, interested only in the shorter 
wave length range, tested the amplification 
at wave lengths from 200 to 500 meters. 
The amplification at 200 meters was quite 
good, being equal to most of the other trans-
formers which were available.  It showed 
great superiority at wave lengths from 300 
to 500 meters. 
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CONSTRUCTION OF AMPLIFIER 
Although very good results were secured 

with only two stages of r.f. amplification, 
it was decided to use three, in order to be on 
the safe side.  The radio-frequency ampli-
fier was built to conform with a detector and 
two-stage audio-frequency amplifier, already 
available. 
The general construction scheme is shown 

in figure 5. It consists of a vertical panel, 
10 inches high by 11 inches long, of  inch 
bakelite, on which are mounted the control 
elements; such as the three rheostats and a 
potentiometer. In back of the panel are two 
horizontal shelves. On the upper shelf, three 
tube sockets are mounted, and on the lower, 
three radio frequency transformers.  This 
arrangement was selected because the leads 
connecting grid and plate of the tubes to the 
transformers, could be made extremely short. 
This is of great importance, especially with 

short wave lengths, where capacities of the 

' 144 t1 
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Figure 4—Combination of loop receiver with R.F. and A.F. amplifiers 
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connecting wires are of great importance. 
The detector and two-stage audio ampli-

fier runs along similar lines; with the tubes 
in the upper shelf, and the transformers be-
low. In addition, the upper shelf contained 
grid condenser and grid leak for the de-
tector, and grid leaks used in shunting the 
primary winding of each audio-frequency 
amplifying transformer, the reason  for 
which will be explained later. 
Input and output binding posts are on 

either side of the base, and battery posts are 

1/11 20/ 
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Figure 5A —Constructional dimensions of the radio frequency amplifier panel.  1—UV •1714 R.F. Am-
plifying Transformer; 2—Radio Corp. UR 542 Tube Socket; 3—Radiotrons —UV 201; 4—A-Battery 

Potentiometer —PR 536;  5—Filament Rheostats 

market, this contact is so poor, it is necessary 
to solder the tube to the socket, in order to 
obtain reliable action.  The importance of 
this point cannot be over-emphasized. The 
entire set may be inoperative because of a 
single imperfect contact point. 
Any of the rheostats now on the market 

are suitable.  For the potentiometer, the 
Radio Corporation's modoel PR536 is about 
the best. 
DETECTOR AND AUDIO-FREQUENCY A MPLIFIER 

The grid circuit of the detector tube is 

UV 20/  7  UV 20/ 
N 

to low frequencies as well as high frequen-
cies. In this way speech and music are ampli-
fied with very little distortion. 
In order to receive music properly we must 

include a range of frequencies between 200 
and 5000 cycles per second. This takes in 
the lowest baritone and piano notes, and the 
highest soprano, and practically all the har-
monics or overtones, which are required for 
good quality. Standard grid leak mountings 
should be used so that the amateur may de-

6" C/1/ 200 or 
l/ V 20/ 

Figure 3—Transformer coupled R.F. amplifier and detector.  T—Radio Frequency 
Transformers.  CI —.00025 mfd.  Grid Condenser.  G -2 Megohm  Grid  Leak. 
C2 —.002 mfd.  Phone Condenser.  P —Potentiometer 

in the rear. Thus the set is not disfigured 
by unsightly wires in front of the panels. 
jacks are so connected that the loud speaker 
may be plugged in on any stage desired. 
The wiring of the combined radio and 

audio-frequency amplifiers is shown in figure 
6t Note that a potentiometer is used to bias 
the grids of all three r.f. tubes. The input 
terminal marked G, connects to the grid of 
the input tube, and that marked F, to the 
slider of the potentiometer. It is advisable 
to connect a condenser of 0.002 microfarad 
between the slider and one side of the fila-
ment battery, as shown, in order to provide 
a by-pass for the radio frequency. 
The plate of the first tube contains one 

winding of a UV1714 transformer, as a 
primary, the other winding being connected 
to the grid of the following tube. It is im-
portant that the terminals 1 and 2 of each 
winding be short circuited by the jumper pro-
vided, and terminals 3 be connected to grid 
and plate.  These leads should be as short 
as possible in order to avoid excessive 
capacity. 
The tube sockets were selected with special 

care for the same reason. The Radio Cor-
poration's porcelain base socket, model UR 
542, was used, not only because of the small 
capacity between the spring contacts, but 
also because of the reliable contact made 
with the prongs on the base of the tube. 
With some of the cheaper sockets on the 

coupled to the plate of the last r.f. tube, by 
means of another UV1714 transformer. De-
tection is accomplished by means of a grid 
condenser and grid leak, the values being 
0.00025 microfarad and 2 megohms respec-
tively. It is advisable to use the Radio Cor-
poration's condensers and leaks, which are 
designed to fit their standard grid leak 
mountings.  In this way the experimenter 
may easily determine for himself the best 
values for these elements. Provision is made 
in the plate circuit of the detector for a 
tickler coil or plate variometer for regenera-
tion, or oscillation for receiving C.W. These 
terminals are short circuited, when no re-
generation is required. 
The audio-frequency amplifier is wired in 

the usual manner (see figure 6). It is neces-
sary to connect a condenser of about 0.0025 
microfarad capacity across the primary of 
the first transformer in order to provide a 
by-pass for the radio frequency oscillations. 
The loud speaker or telephones may be plug-
ged in on any stage of the amplifier, by means 
of jacks as shown in the wiring diagram. 
The transformers are Radio Corporation's 
UV712's, which are especially designed to 
match the Radiotron tubes. 
The unusual feature of the amplifier is the 

connection of resistances of 1 megohm across 
the primaries of each transformer.  This 
helps to broaden the characteristic curve of 
the amplifier, so that it responds equally well 

cide for himself the proper resistances to 
use, by experimenting with grid leaks of 
different values. This practise results in a 
slight decrease in signal strength, but this 
loss is more than compensated for by the 
vast improvement in the quality of the speech 
or music. 
The loud speaker is improved by the use 

of a condenser of 0.05 microfarad capacity 
connected across it. This also helps to bring 
in the lower notes, and tone down the higher 
ones, which most loud speakers seem to 
favor. When using this condenser, the ex-
perimenter will probably observe that the 
S's in the radiophone speech are no longer 
present. This is due to their absorption by 
the condenser of extremely high sound fre-
quencies.  (The S's have a frequency of 
about 6000 cycles per second and are thus 
absorbed by the condenser which has a low 
reactance at this frequency, when compared 
with that of the loud speaker.) But it seems 
worth while to make this sacrifice, in order to 
obtain good music. The condensers may be 
ordinary paper condensers, obtained from the 
Federal Telephone and Telegraph •Company 
of Buffalo, New York. 
It is important to use UV201 Radio-

Irons, in both the r.f. and a.f. amplifier, in-
asmuch as the transformers are designed for 
these tubes.  For the detector, a UV200 or 
a UV201 may be employed. The plate 
voltage of the amplifier tubes should be 60 to 
80 volts, and that of the detector, 22.5 volts. 
Any reliable make of B-battery is satisfac-
tory. The filaments are run off a 6-volt stor-
age battery of about 80 ampere hours 
capacity. 

OPERATION OF A MPLIFIER 

The following procedure should be fol-
lowed when using the amplifier with a loop 
receiver.  First adjust the filaments of all 
the tubes, so that they are a bright yellow. 
Then set the slider of the potentioineter at 
about the middle of the resistance.  Now 
tune with the condenser across the loop for 
the desired radiophone station.  Leave the 
condenser at this setting and rotate the loop 
until the music is loudest. Readjust the po-
tentiometer, obtaining the best possible sig-
nal. At this stage it may be necessary to 
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retune the loop slightly. The temperature of 
each filament should now be varied until the 
very best results are obtained. As a matter 
of fact, once the filament rheostats are set, 
it is unnecessary to alter their position any 
further.  Thus only two adjustments are 
actually  required:  1. Tuning condenser. 
2. Potentiometer. The potentiometer set-
ting for optimum signals is not the same for 
all wave lengths. It is therefore important 
to change it when tuning to a different wave 
length. 
The amplifier can be used with an ordinary 
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ably abated by the insertion of a radio fre-
quency amplifier which will prevent radiation 
of oscillations, and fans will really be able 
to appreciate the fine programs broadcasted. 
The dyed in the wool ham, especially the 

DX man, will not be slow in taking advan-
tage of the opportunities offered by r.f. am-
plifiers. Not only is the range of his receiver 
increased, but it also permits duplex opera-
tion, the simultaneous transmission on an 
outdoor antenna, and the receiving on an 
indoor aerial.  The latter may be either a 

6- o 
Itchier 
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loop, or a few wires strung across the attic. 
J. 0. Smith of 2ZL fame, has been work-

ing duplex all along in this way, and under 
favorable conditions receives stations located 
as far away as New Mexico, a distance of 
1,800 miles regularly, using three stages of 
r.f. in addition to his detector and two-step 
a.f. amplifier. 
We are now on the threshold of a new era 

in radio communication; the elimination of 
interference from oscillating receivers—a 
shattering of all DX records.  The whole 
world is our sphere. Let's go! 

Ti 

Figure 6— Wiring diagram of the combined R.F. and A.F. amplifier unit.  Ti— UV1714 Radio Frequeqcy 
Amplifying Transformers.  T2— UV712 Audio Frequency Amplifying Transformers.  R -1 Megohm Grid 
Leaks.  C, —.00025 mfd. Grid Condenser.  G -2-megohm Grid Leak.  C2—.002 mfd. Blocking (or phone) 

Condenser.  J—Jacks.  P—PR536 Potentiom-• 

short wave regenerative receiver. The ter-
minals of the receiver, usually connected to 
the detector, are led to the input of the am-
plifier. The plate variometer is connected to 
the tickler terminals in the plate circuit of 
the detector tube. The operation is no more 
difficult than that of the ordinary regenera-
tive receiver, only one additional control, the 
potentiometer, being added. 
With the increased use of radio frequency 

amplification, we will no doubt see the grad-
ual disappearance of outdoor antennae for 
broadcast reception. Roofs and buildings in 
the crowded urban districts, will no longer 
be disfigured by a thousand and one hetero-
geneous aerials. Interference from oscillat-
ing regenerative receivers will be consider- Figu e 513 —Detec or and audio frequency amplifier —Dimensions same as on figure 5A 

A Maximum Receiver 

F
OR the man who wishes to obtain 
maximum results from his radio re-
ceiver, a combination of radio-frequency 

and audio-frequency amplification is indis-
pensable; the only practical limitation to the 
degree of amplification being the amount of 
money the experimenter is prepared to in-
vest.  For general use, however, amplifica-
tion at audio-frequencies beyond the third 
stage is inadvisable for several reasons, un-
less a loud speaker of the Magnavox type is 
to be used, and even then, only when it is 
necessary to give open-air demonstrations to 
large audiences; first, because of the strain 
brought to bear upon the diaphragms of the 
phones and their tendency to "chatter" and 
second, because of undesirable amplification 
of tube noises, atmospherics, etc. as well as 
that most abominable of all goat getters, 
known as "howling." 
Tubes in excess of four, including the de-

tector, also require a second storage battery 
and the attendant expense of keeping it 
charged. At this point let me urge the ex-
perimenter, who seriously considers the use 
of vacuum tubes, to purchase a storage bat-
tery which has been specially designed for 
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radio work and a battery charger either of 
the vibrating or tungar type, providing, that 
he has access to a 110-volt A.C. supply. The 
latter is more quiet in operation and is 
generally preferred for its dependability. A 
battery charger is an excellent investment 
for it will save its cost many times over, not 
only through the difference in cost of charg-
ing, but by obtaining maximum life from the 
battery. 
To return to the main subject, it would 

seem that the ideal amplifier is the one which 
may be constructed and put into operation 
for the smallest initial expense, and yet is 
so designed that additional stages of radio 
and audio-frequency amplification may be in-
stalled without necessitating drastic changes 
in cabinet and panel design. 

This article, therefore, will be devoted to 
the construction of such a detector-amplifier, 
the operation of which leaves little to be 
desired. 

THE RADIO FREQUENCY A MPLIFIER 

At the present time there are three meth-
ods of amplification at radio frequencies in 
general use: First, the resistance-coupled 

amplifier.  Second, by tuning the plate cir-
cuits of the various tubes. Third, by the use 
of air or iron cored transformers. 
Resistance-coupled amplifiers are highly 

efficient on the higher commercial waves— 
from 2,000 to 25,000 meters—but due to 
certain limitations it is impossible to use this 
method for receiving broadcasting stations 
on 360 meters or for the amateur wave of 
200 meters without the use of an extra tube 
to heterodyne the signals to a lower fre-
quency. 
The tuned circuit method is generally con-

sidered efficient, but due to the inconvenience 
of adjusting numerous dials, has not met 
with much popularity. 
It follows, therefore, that the transformer-

coupled radio frequency amplifier is the most 
satisfactory for reception on the amateur and 
broadcasting waves, and while the trans-
formers available at the present time are 
efficient only on a narrow band of wave 
lengths, we need not be concerned about this 
for radio-frequency amplification is gener-
ally unnecessary on the longer commercial 
waves due to the enormous powers employed 
at the transmitting stations.. 
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While r.f. transformers may be constructed 
by the experimenter, it is better practice to 
buy them, as the quality and volume of ampli-
fication depends largely on their correct de-
sign and careful construction.  There are 
several types from which to choose, each of 
which has its individual good qualities. 
For the purpose of the set under con-

sideration, the writer has selected the Mu-
Rad, type T-11, manufactured by the Mu-
Rad Laboratories of Asbury Park, N. J., 
not necessarily because of any superiority, 
but because the retailers seem to be generally 
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not a moulded composition as the latter will 
not stand up under the heat of the soldering 
iron. While the spring connections to plate, 
grid and filament may be positive, it is ad-
visable to solder the tube to them as tubes 
when properly handled, last for a year or 
two and it is but little trouble to thus per-
manently install them and it will generally 
result in more quiet operation.  However, 
before the tubes are thus soldered, they 
should be carefully tested in each circuit as 
it will be found that certain combinations of 
tubes will work better than others. 
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first made their appearance, they were ex-
ceedingly critical of adjustment and required 
a potentiometer for close adjustment of the 
"B" battery voltage.  Potentiometers, how-
ever, for the adjustment of the plate voltage, 
are no longer necessary if "B" batteries hav-
ing the customary 1%-volt taps are used. 
The detector rheostat, however, (R3 in the 
diagram) should be capable of micrometer 
adjustment.  Several rheostats of this type 
are now available on the market. 
The length of the "A" battery leads seems 

to make no difference in the performance of 
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Figure 1—Wiring diagram of the maximum receiver 

ftyvre 2  tigure 3 
Dimensions of the panel and arrangement of apparatus 

supplied at the present time with them.  It 
is well to start with one stage of r.f. ampli-
fication and to add the second and third 
stages as the necessity for them becomes 
apparent. 
All wiring of the r.f. amplifier should be 

as direct and short as possible in order to 
minimize capacity effects and the wiring of 
the grid circuits should be kept as far as 
possible from that of the plates. 
Tube sockets should be selected with care 

as they are often the source of considerable 
trouble.  They should be of bakelite and 

The wiring diagram should be carefully 
studied as the actual wiring of the amplifier 
progresses in order that costly errors may 
be avoided. The accompanying drawings al-
low ample space for two or three stages of 
radio-frequency amplification, but as stated 
previously it is better to start with one stage 
and learn to obtain maximum results from it. 

THE DETECTOR 
Here again all connections should be care-

fully soldered and the use of binding posts 
avoided wherever possible.  During the 
earlier days of radio when vacuum tubes 

.1PAE 

T.T. Secondary  of  Transformer  or 
Loop Aerial 

C,  0.5 mfd. condenser 
C2 0.00015 mfd. grid condenser 
R  1 ohm 
R,  200-400 ohm potentiometer 
R2 6 ohm rheostat 
R3 6 ohm rheostat 
R,  2 megohm grid leak 
B  Radio frequency choke coils 
B,  Iron core choke coils 
C,  1 mfd. condensers 
P  Phones or loud speaker 

the outfit, but care should be taken to have 
the "B" battery leads as short as possible. 

THE AUDIO-FREQUENCY AMPLIFIER 

The amplifying of signals at audio-fre-
quency to the extent of one or two stages is 
a comparatively simple undertaking; each 
stage consisting merely of its transformer, 
tube and rheostat. The addition of the third 
stage, however, usually introduces unlooked 
for complications.  It is well, therefore, to 
take the necessary precautions in the begin-
ning to eliminate howling and secure maxi-
mum amplification.  This is usually accom-
plished by thorough shielding of one stage 
from the other in order to prevent undesirable 
oscillations being set up.  It is sometimes 
found that a metal cover placed over each 
tube and grounded and also the grounding 
and connecting together of the transformer 
cores is sufficient.  It is better, however, to 
enclose each stage completely in a steel or 
iron box. This means that the rheostat, tube, 
transformer and wiring of each stage should 
be enclosed separately and each metal box 
should also be grounded. Other refinements 
which make for increased amplification are 
found in the connection of the primary of 
each transformer—in the second and third 
stages—to the positive terminals of the "B" 
battery through an iron cored choke coil. A 
small spark coil or bell ringing transformer 
primary may be used. A 1-mfd. condenser 
should then be connected between the fila-
ment and choke as shown in the accompany-
ing drawing. Small radio-frequency chokes 
should also be connected in the grid leads of 
the amplifying tubes.  These may be made 
by winding twenty-five turns of No. 30 
D.C.C. wire on a one-inch tube. 
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If it is decided that the shielding of the 
amplifying transformers is too difficult they 
should be placed as far apart as possible with 
their windings at right angles, and if less 
than three stages of amplification are used, 
it is probable that no trouble will be experi-
enced. It is also important that a .001 mfd. 
variable condenser be connected across the 
primary of the first amplifying transformer. 

For such an amplifier, storage "B" batteries 
of the alkaline type are preferable as the "B" 
battery is often the source of disturbing 
noises, especially is this true of the so-called 
block battery, the latter part of its life. 

A panel of adequate size and pleasing ap-
pearance of 1/8 inch bakelite has been indi-
cated in figs. 2 and 3. However, it is suggest-
ed that tubes, rheostats and all other ap-
paratus be set up and connected on a table 
where there is plenty of room in order that 
the irregularities of the set may be studied. 
When everything is working smoothly and 

the circuits are thoroughly understood, it is 
then time to mount the apparatus on the 
panel.  No more dials than are absolutely 
necessary should be placed on the panel as 
they detract from, rather than add to, its 
appearance. For instance the audio frequency 

rheostats, when once adjusted, seldom re-
quire attention and therefore, need not be 
placed on the panel. Weston filament and 
plate volt meters, as shown on the panel, are 
also refinements that assist in the correct 
operation of the tubes, and hence lengthen 
their life. 

In conclusion the writer wishes it under-
stood that no particular credit is due him for 
the above as it is merely a compilation of 
data which is generally accepted as the best 
engineering practice in the construction of an 
ultra-modern, super-sensitive amplifier. 

Radio - Audio Frequency Amplification 

0
 N a recent morning daylight disclosed 
the fact that my antenna had strewn 
itself over my house and yard and a 

neighboring garden. Investigation disclosed 
the fact that the sustaining insulator in the 
halyard of a 75-foot pipe mast had broken 
and although the end of the halyard had 

stuck in the pulley there wasn't any easy 
way of getting it down. 
As the season for long-distance amateur 

work was over, and as electrical storms 
loomed in the offing, I decided to confine my 
activities to reception, at least for the sum-
mer. Immediately radio-frequency reception 
suggested itself, with the probability of being 
able to use an indoor aerial, in the attic of 
the house, for receiving purposes. 

By George J. Smith 
THIRD PRIZE $3.00 

In the course of time the aerial was built 
and the set assembled, the latter consisting 
of three steps of radio-frequency, a detector 
and two steps of audio-frequency, as shown 
by the following diagram: 
The strength of the signal obtained when 

the indoor antenna was connected was so 

Figure 1—Hook-up of the R.F.-A.F. amplifier 

great as to indicate that satisfactory results 
could be obtained with a small loop. One 
was therefore, built approximately 4x4 feet, 
with three turns of lampcord, spaced 3/16 
inch apart, with which excellent results were 
obtained. The same was also true of another 
loop, 3x3 feet, with four turns of wire. 
Then an experiment was tried with a trans-
mitting inductance, of 3/16 inch copper tub-
ing, approximately one foot in diameter. 

When 15 turns of this were used, broadcast-
ing from WJZ, WGY, and KDKA came in 
clear and strong at 50 degrees on a 23 plate 
condenser.  Amateur stations in the First, 
Second, Third and Eighth Districts were 
heard in large numbers at 23 degrees on the 
condenser. 

When the set was first installed some 
trouble was experienced because of oscilla-
tion of the radio-frequency tubes. This was 
remedied by means of the grid-biasing po-
tentiometer across the filament battery leads. 
The 1/10 mfd. condenser across the leads 
to the loud speaker was inserted for the 
purpose of modifying the high notes of in-
struments or singers. It materially reduces 
the harshness so often heard in loud speakers. 

A. C. on Filament and Plate 
T HE articles in the April issue of 

THE W IRELESS AGE on the use of 
A. C. on the filaments of receiving tubes 
have prompted me to describe a cir-
cuit arrangement whereby A. C. was 
successfully used on both plate and fila-
ment of a 5-watt transmitting tube. 
I had one 5-watt Radiotron, but no 

transformer, so had been using a stor-
age battery to light the filament and 
110 volts 25-cycle A. C. direct on the 
plate with good results. Finally, how-
ever, the battery died a natural death 
and I began experimenting to see if I 
could apply the same A. C. to the fila-
ment.  At first without thinking I put 

By H. F. Shoemaker 

Hook-up for use of A.C. on filament and plate 

an ordinary resistance of the electric 
iron element type in the position shown 
at "C" but of course it could not pos-
sibly work as the plate was shorted to 
the filament. Finally an inductive resis-

tance varied by an iron core was put 
in as shown.  This passed the A. C. to 
the filament, but successfully prevented 
the H. F. current being short-circuited 
between the plate and the filament. The 
point "L" in the diagram is connected 
to the underground side of the 110 A. 
C., the ground of the tuning coil "T" 
acting as the other connection and also 
supplying the other lead to the filament. 
Stations several miles away have re-
ported the signals as very QSA on one 
tube.  An ammeter in the antenna cir-
cuit indicated about .2 amp. with the 
storage battery on the filament and 
about .25 with the above hook-up. 



Consistent "DX" Work by 2 OM 
This New Jersey Station Using 1 K. W. Synchronous 
Spark Set Has Been Reported From Thirty-five States 
and Has Worked Stations in Thirty-four of Them 

R
ADIO STATION 20M is locat-
ed at 180 Broad Street, Ridge-
wood, N. J., and is owned and 

operated by F. B. Ostman, Prescott 
Smith, W. H. Ostman and L. Clark. 
The antenna is a slanting flat top type 
of 6 wires on 20-foot spreaders, 35 and 
80 feet high, 75 feet long having a 
natural period of 169 meters. The far 
high end spreader is a one-inch iron 
pipe to which is soldered all the wires. 
The bridle is of rope, and two 10-inch 
electrose strain insulators are in series 
with the halyard. The lead-in which is 
a 10-inch cage is taken from the low 
end and runs directly through a deck 
electrose insulator into the operating 
room. The spreader at this end is of 
wood, each wire being insulated with 
an electrose ball insulator. This bridle 
is also of rope in series with which is 
a 10-inch insulator. The low end is 
supported at the peak of the house. 
The ground system consists of the 

water mains, all connected with heavy 
jumpers and soldered; a well, in which 
was sunk a long length of tin besides 
well pipe; a cistern, in which are im-
mersed large plates and in which was 
put 50 pounds of salt; buried strips of 
roofing tin, 1 foot wide, 50 ft. long, 
underneath the antenna. A two-wire 
counterpoise, triangle shaped, 8 feet 
high, each wire being 150 feet long, 
60 feet apart at far end connected, 
and extending 60 feet past end of 
antenna. All leads run direct to secon-
dary of oscillation transformer and are 
tuned separately. 
Because of a barn, high bushes and 

antenna guy wires, it was not practical 
to put up more than a two-wire coun-
terpoise. 

Self-rectification 10-watt C. W. set of 20M sta-
tion which has covered remarkable distances 

considering the receiver used 

Antenna system of 20M station consists of six 
wires on 20 ft. spreaders, 35 ft. x 80 ft. above 
ground, total length 75 ft. natural period 

It might be well to mention that this 
counterpoise alone gave 1 ampere more 
radiation than all the tuned ground sys-
tem, and with grounds and counterpoise 
tuned separately an increase of 14 
amperes was noted. 
Power is furnished by a separate 

110-volt, 60-cycle A.C. supply with No. 
10 leads running from meter to switch 
board. All power leads are in B. & X. 
cable, gap and primary power mains 
are protected with large Dubilier kick 
back preventors. 

The spark transmitter consists of a 
United Wireless 1 kw. 25,000 sec-
ondary voltage. Two special .014 Dubi-
lier condensers in series and a large sec-
tion of glass plate condenser immersed 
in oil in parallel to these giving an ap-
proximate capacity of .014 mfd. The 
primary of the oscillation transformer 
is of 3-inch brass ribbon 2 complete 
turns, but with only one turn in use. 
The secondary is of ten turns of one-
inch brass ribbon, five of which are 
used. The oscillation transformer is of 
pancake type, constructed throughout 
of 3/2-inch bakelite. The gap is a Grebe 
synchronous, 8-point rotor, 10y2 inches 
in diameter. Closed circuit leads are 
all of short heavy copper braid. 
The antenna transfer switch is an 

angle triple pole switch mounted on 
half-inch bakelite. The gap and the 
primary power are controlled by two 
knife switches on the side of the operat-
ing table. 
From the lead-in insulator the lead 

is of 1% inch brass ribbon to a lighting 
switch from which this ribbon con-
tinues to the antenna switch. In series 
with this lead is a 6-ampere Western 
thermo-coupled ammeter, with a clip 
lead for shorting it out of circuit. On 
full power the input is 930 watts. Power 
is varied by the use of taps on a large 
choke coil and also by means of a slid-
ing core. The normal antenna current 
is 572 amperes with a 7-inch coupling. 
The receiving set consists of a home-

made regenerative receiver, one step of 
radio frequency amplification, a de-
tector and one step of audio-frequency 
amplification, using Marconi VT II 

Transmitting and receiving equipment of 20M station, Ridgewood, N. J. 

76 
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vacua, and this fact, with the doubled 
intensity of audible response fully 
justifies the provision of a higher 
plate voltage than is now needed for 
many low vacuum detector tubes. 
4. The operating voltage varies 

with the pressure in the tube along a 
curve of the form of Eo = el (a) :3. 
Eo is the operating voltage, ei is prob-
ably the ionizing potential of the gas 
P is the pressure, and "a" is constant. 
For various gases the variation gives 
very similar curves. 
5. The bend in the above 
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curve 
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show any change in audibility or in-
tensity of response from that ob-
tained with air in the tube.  Argon 
gives a somewhat louder ,response, 
and 'helium a slightly weaker response. 
7. Hydrogen gives a very 'much 

,weaker audibility of response. 
8. The degree of critical adjust-

ment of plate voltage and filament 
current for best response is about the 
same for air, nitrogen, neon, and car-
bon dioxide.  Hydrogen tubes are 
somewhat more critical. 
9. The operating voltage is ap-

proximately 30 per cent, higher for 

F gure 2—Effect of various gases on critical adjustment of voltage 

occurs at the point of best audibility 
of response, or .003 to .005 mm. of 
mercury, and operating voltages of 
about 40 ot 50 volts. To the right of 
the bend (increasing pressure) ad-
justments of operating voltage and 
filament current become critical. 

6. The introduction of neon, ni-
trogen, or carbon dioxide, does not 

/00 

20 

tried, while for the former the op-
erating voltage is lower at similar 
pressures. The operating voltage for 
mercury vapor varies from 16 to 22 
volts depending on the vapor pres-
sure and hence on the temperature of 
the walls of the tube. The operating 
voltage and best filament current are 
also less critical for mercury vapor 
than for neon, argon, air, or carbon 
dioxide. 
12.  For all of the gases tried the 

audibility of signal response rises to 
a maximum as the pressure is low-
ered below .005 mm. of mercury. 

Figure 3—Amplification and conductance under varying plate vo tages 
for different pressures 

helium-filled tubes than for those 
mentioned above at the same degree 
of vacuum. 
1o.  The operating voltage is con-

siderably less critical  for helium-
filled tubes than for any other gas 
content, and compares with those 
tubes having fair vacuum. 
it.  Mercury vapor gives better 

signal response than the other gases 

13.  The operating voltage at low 
vacuum depends on the ionization po-
tential of the gas in the tube, but the 
former is about 'five or six volts high-
er than the latter up to 'pressures of 
.o6 to .o8 mm. of mercury. 'Compara-
tive operating voltages for helium, 
argon, neon, and mercury vapor tube 
content shows this to be true. 

Revision of British Post Office Regulations 
Covering Amateur Transmission 

T HE Wireless Society of London  has  been  
advised by the British Postmaster-Gen-

eral that the regulations governing amateur 
communication have been modified to allow 
the amateurs greater liberties in transmis-
sion. The detailed modifications are as follows: 

(1)  The  restriction  that  transmission 
must be confined to five other stations will 
be withdrawn, on the understanding that the 
matter transmitted will be confined to com-
munications relating to the experiments in 
hand and intended solely for the stations 
actually cooperating in those experiments. 
The broadcasting of general calls, news, or 
advertisements, or of matter similar to that 
which will be transmitted from the proposed 
broadcasting stations, are expressly forbidden. 
(2)  Transmission will be permitted for 

an aggregate maximum of two hours in each 
24 hours provided—(a) that no transmission 
shall commence without previous listening-
in on the wavelength which is to be used 
in order to ascertain whether the proposed 
transmission is likely to interfere with any 

other station which may be working, and 
(b) that no single transmission shall last 
more than 10 consecutive minutes, and each 
transmission shall be followed by a period 
of not less than three minutes listening-in 
on the wavelength used for transmission. 
(3)  The following wavelengths will be 

allocated for amateur transmission: 
150 meters to 200 meters inclusive (spark, 

C. W. and telephony). 
440 meters (C. W. and telephony only). 
The wave of 1,000 meters for amateur 

use will be withdrawn. 
At the recent annual conference of the 

Affiliated Wireless Societies of Great Britain 
a resolution was passed requesting the Wire-
less Society of London to open negotiations 
with the postoffice authorities regarding regu-
lations of amateur wireless transmission. As 
a result a committee of the Wireless So-
ciety of London has submitted the following 
requests to the Postmaster General: 

1. That no restrictions be placed on 
amateur transmitting stations communi-
cating with other amateur stations. At 
present, an amateur is limited to com-

municate with only five other alloted 
stations. 
2. That amateurs be permitted to 

transmit for an aggregate maximum of 
two hours in each twenty-four, limiting 
each transmission to ten minutes. This 
would invalidate the regulation requir-
ing an amateur to transmit only during 
the two hours specified in his license. 
3. That wave lengths for amateurs be 

reduced from the present 1,000 meters 
to about 400 meters and an experimental 
length of about 180 meters. 
The last suggestion is due to complaints 

of the Air Ministry that aircraft traffic has 
been seriously interfered with by amateurs 
who have been allotted the general wave 
length of 1,000 meters. 
The amateurs of the British Isles are, in 

general, still restricted to 10 watts input. Ex-
ception has been made, however, in the case 
of one or two participants in the recent 
Trans-Atlantic Amateur Transmissions, who 
have been authorized to use higher power 
in the Trans-Atlantic tests to be made next 
fall and winter. 



The shack where the receiv-
ing set was installed 

R. S. Bruneau and L. G. Davies listening for Pacific Coast 
Amateurs 

Left to right:  C. M.  Hollar, R. S. Bruneau, 
T. A. Marshall, A. L. Newton, L. G. Davies 

Pacific Coast Amateurs Heard in Hawaii 

OAHU, one of the islands in the 
Hawaiian group is, in my opin-
ion and also the opinion of any 

"Op" who has tried to do any long 
distance work from there, one of the 
worst QRM vicinities in the world. 
NPM's big arc going practically all the 
time, with its harmonics, the broad-
tuned spark of KHK to help draw the 
sweet  forbidden  words  from  our 
mouths, and about 'steen million smaller 
stations, make it anything but an ideal 
location for long-distance reception. 
Besides this, we are on the wrong 

side of a large mountain range; the 
range being located between us and the 
west coast of the States, and to make 
matters worse we are right in one of 
those places known in radio circles as 
a "pocket."  To be sure, mates, we 
have anything but good radio condi-
tions here. 
We are all head-over-heels with the 

advent of C. W. and the news has ar-
rived of the good work done by Brother 
Dow (6ZAC) over on Maui, another 
island of this group and about 100 miles 
from us. 
Being "bugs" of the first degree we 

couldn't sit still with the thought that 
even out here in "No Man's Land" our 
brothers on the Coast could be heard 
bawling each other out and trying to 
work the King of Siam and make a 
date with his daughter on a 5-watt tube. 
Therefore we resolved to have a finger 
in the pie to see how sweet it really did 
taste. 
Friday morning, April 21, we gather-

ed the gang for a hasty pow-wow and 
all sorts of suggestions were advanced. 
The idea of cutting a Culebra through 
the mountains to see if a few stray sigs 
would find their way through was 
looked upon as too much work, so we 
decided to borrow a truck and pack 
some gear to the other side of the rock 
and see what the outcome would be. 
The start was made Saturday noon, 

April 22, with a Ford truck loaded with 
radio gear and chow (mostly chow). 

By R. S. Bruneau, 1 LAM ) 
The gang consisted of T. A. Marshall, 
A. L. Newton, L. G. Davies, C. M. 
Hollar and R. S. Bruneau. 
Makapuu Point had been decided 

upon as the best place for a test, it be-
ing the furthest away from the QRM 
center, which was about 40 miles. After 
much bumping and spilling of battery 
water over the chow we at last arrived 
at our destination. 
The point is an ideal location for 

radio work, being about 700 feet above 
sea level. There are no trees or obstruc-
tions of any kind and the only buildings 
near were three houses where dwelt 
the lightkeepers and their families. 
By dint of haste and hard work we 

had a portable field antenna of bamboo 
poles erected before dark.  A wash 
house in the rear of the light-keepers' 
home was used as a shack to house the 
instruments.  We then wired up our 
set which consisted of a honeycomb out-
fit, for long wave arc, and a short wave 
receiver, made by Mr. Marshall the 
afternoon before. 
The short-wave receiver consisted of 

a Remler variocoupler, DeForest vari-
able condensers (vernier type) and 
Western Electric phones.  We used 
both Western Electric VT1's and 
UV200 Radiotrons. 
To 6ZX goes the honor of being the 

first to be heard on this island, that sta-

The hook-up used in the short-wave receiver at 
Oahu,  H.  T.,  for  reception  of  Pacific  Coast 

amateur  signals 

s4) 

tion being logged at 7.32 p. m. on April 
22.  Next in order came 6KY at 7.40 
p. m. We were bothered for a while 
by the harmonics from KIE. NPM'S 
big arc was heard most of the time, 
but did not bother us. 
At 9.00 o'clock we put in a UV200 

in place of a VT1 in the detector and 
6KI calling 6ZZ came trickling through 
the phones at 9.02 p. m.  From then 
on they came rolling in pretty steady. 
At 9.57 p. m. 6ZI was heard working 
6ZAC and up to 10.30 p. m. telling 
6ZAC to QRL. At 10.20 p. m. 6ZG 
calling 6ZAC with QRK? and QTC 
at 10.23 p. m. 6ZI then told 6ZAC to 
QRL if he wanted to get traffic through. 
6ZI QSA at 11.17 p. m. calling 6ZAC. 
6ZAC was very QSA.at all times, as 
he is our next door neighbor over on 
Maui. At 12.26 a. m., April ?3, 6ASJ 
called 6ASM with QRK? We then 
started to log a few messages as further 
proof of our claims and 6ZG helped us 
out. 
At 1.22 a. m. 6NY heard, but QRZ. 

It was a pleasure to copy 6ZI and 6ZG 
as their operating ability was of the 
best.  Since our trip 6ZI has been 
heard almost nightly, working 6ZAC. 
This was done from the side of the 
island farthest from the coast and with 
the mountain range between. On May 
11 6Z1 was working 6ZAC and send-
ing double. 6ZAC replied with OK'S 
and "Go ahead single fast." So it seems 
safe to say that from now on amateur 
communication between here and the 
States is assured. 
We are planning another trip about 

the 20th of May and expect to get even 
better results next time. Other trips 
from time to time have been planned. 
I am constructing a C. W. set now and 
am in hopes to have it finished by the 
time of our next trip. 
Anyone wishing to try their luck 

with their transmitters can arrange a 
schedule with us by communicating 
with R. S. Bruneau, Submarine Base, 
Pearl Harbor, T. H. 



New Bill to Regulate Radio Communication 
Secretary of Commerce is Given Authority to Make, Alter and Revoke 

Regulations Applicable to All Licensed Stations 

A NEW bill to regulate radio communica-
tion, known as S-3694, was introduced 

in the Senate on June 8, by Senator F. B. 
Kellogg, and after two readings was re-
ferred to the Committee on Interstate Com-
merce of the Senate.  The same bill was 
introduced in the House by Representative 
White. 
This new bill contains some radical 

changes as compared to the existing law 
of August 13, 1912.  In the new bill the 
Secretary of Commerce is given authority 
to make, alter and revoke regulations ap-
plicable to all classes of licensed stations. 
He is also authorized to specify the area 
to be served by any station and the times 
and methods of operating any station or 
the apparatus therein. 

Another new provision authorizes the Sec-
retary of Commerce to refuse a license to 
any person, company or corporation which 
in his judgment "is monopolizing, or seek-
ing to monopolize, radio communication, 
through the control of the manufacture, or 
sale, of radio apparatus, or by any other 
means." 

An advisory committee is provided for, six 
members of which are to be designated by 
secretaries of government departments and 
six members of recognized attainment in 
radio communication, not otherwise employed 
in the government service, to be designated 
by the Secretary of Commerce. 

Another section of the new bill provides 
that radio telephone stations, the signals of 
which can interfere with ship communication 
are required to keep a licensed radio operator 
of a class to be determined by the Secretary 
of Commerce, listening in on the wavelength 
designated for the distress signals during the 
entire period the transmitter of such station 
is in operation. 

Amateur operation is specifically provided 
for in the new law.  Wavelengths of not 
less than 150 meters, nor more than 275 
meters, are assigned to amateur stations. 

Another provision of the new law pro-
, vides a schedule of fees to be collected both 
for station licenses, for operator's licenses, 
and for examination for such licenses. 

The complete bill follows: 

An Act to amcnd "An Act to regulate radio 
communication," approved August 13, 1912, 
and for other purposes. 

Be it enacted by the Senate and the House 
of Representatives of the United States in Con-
gress Assembled, that the Act of Congress en-
titled "An Act to Regulate Radio Communica-
tion," approved August 13, 1912, is amended by 
striking out sections one, two and three thereof 
and by inserting in lieu thereof the sections one, 
two and three following: 

Section 1.  A.  No person, company or cor-
poration within the jurisdiction of the United 
States shall use or operate any apparatus for 
radio communication by telegraphy or telephony 
as a means of intercourse among the several 
states or with foreign nations or upon any vessel 
of the United States engaged in interstate or 
foreign commerce, or for the transmission of 
radiograms or signals by telegraphy or telephony 
the effects of which extend beyond the jurisdic-

tion of the state or territory in which the same 
are made or where interference would be caused 
thereby with the transmission or reception of 
messages or signals from beyond the jurisdiction 
of said state or territory, except under and in 
accordance with a license in that behalf granted 
by the Secretary of Commerce and except as 
hereinafter authorized. 

B.  The Secretary of Commerce from time to 
time shall : 

a. classify licensed radio stations and the 
operators required therein; 

b. prescribe the nature of the service to be 
rendered by each class of licensed station 
and assign bands of wave lengths thereto; 

c. make, alter and revoke regulations, ap-
plicable to all licensed stations, not incon-
sistent with this Act or any other Act of 
Congress or with the terms of any radio 
communication  convention  to  which  the 
United States is a party, concerning the 
service to be rendered by each class of sta-
tions so established; the location of any 
station; the wave lengths to be used by any 
station; the kinds of instruments or appara-
tus in any station, with respect to the ex-
ternal effect produced thereby; the power 
and the purity and sharpness of the waves of 
each station or the apparatus therein; the 
area to be served by any station, and the 
times and methods of operating any station 
or the apparatus therein. 

d. make such other regulations not incon-
sistent with law as he may deem necessary 
to prevent interference between all stations 
affected by this Act. 

C. Radio stations belonging to and operated 
by the United States and used exclusively for 
communication of official business shall not be 
subject to the provisions of paragraphs A and 
B of this Section.  Every other station owned 
and operated by the United States shall be sub-
ject to the provisions of said paragraphs A and 
It of this Section.  All stations owned and 
operated by the United States and all other 
licensed stations on land or sea shall have 
special call letters designated by the Secretary 
of Commerce, and such stations and the desig-
nated call letters shall be included in the list 
of radio stations of the United States as pub-
lished by the Department of Commerce.  Radio 
stations owned and operated by the United 
States and used exclusively for the communica-
tion of official business shall use such wave 
lengths as shall be assigned to each by the 
President and shall observe such regulations as 
the Secretary of Commerce may make to pre-
vent undue interference with other radio sta-
tions and the rights of others, except that upon 
proclamation by the President that there exists 
war or a threat of war or a state of public peril 
or disaster, or other emergency, the President 
may suspend for such time as he may see fit, all 
such regulations of the Secretary of Commerce 
applicable to such stations owned and operated 
by the United States. 

D.  Every such license shall provide that the 
President of the United States in time of war or 
public peril or disaster may cause the closing 
of any station for radio communication and the 
removal therefrom of all radio apparatus, or 
may authorize the use or control of any such 
station or apparatus by any department of the 
Government, upon just compensation to the 
owners. 

Section 2.  A.  Paragraph A of Section 1 of 
this Act shall not apply to persons sending radio 
messages or signals through a Radio Station 
belonging to and operated by the United States 
for the transmission exclusively of official busi-
ness nor to persons sending such messages on a 
foreign ship while the same is within the juris-
diction of the United States. 

13.  The station license required hereby shall 
not be granted to or after the granting thereof 
such license shall not in any manner, either 
voluntarily or involuntarily, be transferred to 

81 

a. Any alien or the representative of any 
alien 
b. Nor to any foreign government or the 

representative thereof; 
c. Nor to any company, corporation, or 

association organized under the laws of any 
foreign government; 
d. Nor to any company, corporation or as-

sociation of which any officer or director is 
an alien or of which more than one-fifth of 
the capital stock having voting power is 
owned or controlled by aliens or their repre-
sentatives or by a foreign government or 
representative thereof, or by any company, 
corporation or association organized under 
the laws of a foreign country. 

Such station license, the wave length or lengths 
authorized to be used by the licensee and the 
rights therein granted shall not be transferred, 
assigned or in any manner, either voluntarily 
or involuntarily, disposed of to any other person, 
company or corporation without the consent in 
writing of the Secretary of Commerce. 
C.  The Secretary of Commerce, subject to 

the limitations of this Act, in his discretion, 
may grant to any applicant therefor, a station 
license provided for in sections 1 and 2 hereof, 
except that he may grant such license only to a 
station which is in the interest of the general 
public service. 
No license granted by the Secretary shall be 

for a longer term than 10 years and any license 
granted may be revoked as hereinafter provided. 
Upon the expiration of any license, the Secretary 
in his discretion upon application therefor, may 
grant a renewal of such license for the same or 
for a lesser period of time. 
The Secretary of Commerce is hereby author-

ized to refuse a license to any person, company 
or corporation, or any subsidiary thereof which, 
in the judgment of the Secretary, is monopoliz-
ing or seeking to monopolize Radio communica-
tion, directly or indirectly, through the control 
of the manufacture or sale of Radio apparatus 
or by any other means. The granting of a license 
shall not stop the United States from prosecut-
ing such person, company or corporation for a 
violation of the law against monoplies or re-
straint of trade. 
D.  The Secretary of Commerce may grant 

licenses only upon written application therefor 
addressed to him, which application shall set 
forth such facts as he by regulation may pre-
scribe as to the citizenship, character and finan-
cial, technical and other ability of the applicant 
to operate the station; the ownership and loca-
tion of the proposed station and of the stations 
with which it is proposed to communicate; the 
wave lengths and the power desired to be used; 
the hours of the day or other periods of time 
during which it is proposed to operate the sta-
tion ; the purposes for which the station is to be 
used, and such other information as he may 
require.  Such application shall be signed by the 
applicant under oath or affirmation. 
E.  Such station license as the Secretary of 

Commerce may grant shall be in such general 
form as he may prescribe but each license shall 
contain in addition to other provisions, a stitte-
ment of the following conditions to which such 
license shall be subject: 

a. The ownership or management of the 
station or apparatus therein shall not be 
transferred in violation of this Act.  There 
shall be no vested property right in the li-
cense issued for such station or in the bands 
of wave length authorized to be used therein, 
and neither the license nor any right granted 
thereunder shall be assigned or otherwise 
transferred in violation of this Act. 

b. Such licenses shall contain such other 
conditions, not inconsistent with this Act, as 
the Secretary of Commerce may prescribe. 

F.  Any station license granted by the Secre-
tary of Commerce shall be revocable by him for 
failure to operate service substantially as pro-
posed in the application and as set forth in the 
license, for violation of or failure to observe any 
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of the restrictions and conditions of this Act or 
of any regulation of the Secretary of Commerce 
authorized by this Act or by the provisions of 
any international radio convention ratified or 
adhered to by the United States or any regula-
tions thereunder or whenever the Secretary of 
Commerce shall deem such revocation to be in 
the public interest; provided, that no order of 
revocation shall take effect until 30 days' notice 
in writing thereof to the parties known by the 
Secretary to be interested in such license.  Any 
person interested, aggrieved by said order, may 
make written application to the Secretary at 
any time within said 30 days, for a hearing upon 
such order and upon filing of such written appli-
cation said order of revocation shall stand sus-
pended until the conclusion of the hearing herein 
directed. Notice in writing of said hearing shall 
be given by the Secretary to all the parties 
known to him to be interested in such license, 
30 days prior to the time of said hearing.  Said 
hearing shall be conducted under such rules and 
in such manner as the Secretary may prescribe. 
Upon the conclusion thereof, the Secretary may 
affirm, modify or revoke said orders of revoca-
tion. 
Section 3. A.  The actual operation of ap-

paratus in any radio station for which a station 
license is required by this Act shall be carried 
on only by a person holding an operator's license 
issued thereunder.  No person shall operate any 
apparatus in such station except under and in 
accordance with an operator's license issued to 
him by the Secretary of Commerce. 
B.  The Secretary of Commerce, in his dis-

cretion, may grant special temporary operators' 
licenses to operators of radio apparatus under 
such regulations, in such form and upon such 
conditions as he may prescribe whenever an 
emergency arises requiring prompt employment 
of such an operator. 
C.  An operator's license shall be issued by 

the Secretary of Commerce in response to a 
written application therefor, addressed to him, 
which shall set forth : 

a. The name, age and address of the ap-
plicant; 
b. The date and place of birth; 
c. The country of which he is a citizen, and 

if a naturalized citizen of the United States, 
the date and place of naturalization; 
d. The previous experience of the applicant 

in operating radio apparatus: and 
e. Such other facts or information as may 

be required by the Secretary of Commerce. 

Every application shall be signed by the appli-
cant under oath or affirmation. 
D.  An operator's license shall be issued only 

to a person who, in the Judgment of the Secre-
tary of Commerce, is proficient in the use and 
operation of radio apparatus and in the trans-
mission and reception of radiograms by teleg-
raphy and telephony. Except in an emergency 
found by the Secretary of Commerce to exist, 
an operator's license shall not be granted to any 
alien, nor shall such a license be granted to a 
representative of a foreign government. 
E.  An operator's license shall be in such 

form as the Secretary of Commerce shall pre-
scribe, and may be suspended by him for a period 
not exceeding two years upon proof sufficient to 
satisfy him that the licensee 

a. has violated any provision of any act or 
treaty which the Secretary of Commerce is 
authorized by this Act to administer, or of 
any regulation made by the Secretary under 
any such act or treaty; or 
b. has failed to compel compliance there-

with by any unlicensed person under his 
supervision; or 
c. has failed to carry out the lawful orders 

of the master of the vessel on which he is 
employed; or 
d. has wilfully damaged or permitted ap-

paratus to be damaged; or 
e. has transmitted superfluous signals, or 

signals containing profane or obscene words 
or language. 

P.  A license may be revoked by the Secre-
tary of Commerce upon proof sufficient to satisfy 
him that the licensee was at the date his license 
was granted to him, or is at the time of revo-
cation, ineligible for a license. 

Section 4. A. After the approval of this Act 
the construction of a station for which a license 
Is required by this Act shall not be begun, nor 
shall the construction of a station already be-
gun be continued, until after a permit for its 
construction has been granted by the Secretary 
of Commerce upon written application there-
for.  This application shall set forth such facts 

as the Secretary of Commerce by regulation 
may prescribe as to the citizenship, character 
and the financial, technical and other ability 
of the applicant to construct and operate the 
station, the ownership and location of the pro-
posed station and of the station or stations with 
which it is proposed to communicate, the wave 
length or wave lengths desired to be used, 
the hours of the day or other periods of time 
during which it is proposed to operate the sta-
tion, the purpose for which the station is to 
be used, the type of transmitting apparatus to 
be used, the power to be used, the date upon 
which the station is expected to be completed 
and in operation and such other information 
as the Secretary of Commerce may require. 
Such application shall be signed by the ap-
plicant under oath or affirmation. 
B.  Such permit for construction shall show 

specifically the earliest and latest dates be-
tween which the actual operation of such sta-
tion is expected to begin and shall provide that 
said permit will be automatically forfeited if 
the station is not ready for operation within 
the time specified.  The rights granted under 
any such permit shall not be assigned or other-
wise transferred to any other person, persons, 
company or corporation, without the approval 
of the Secretary of Commerce; Provided, that 
a permit for construction shall not be required 
for Government stations to be used exclusively 
for communication of official business or for 
private stations as provided for in Section 4, 
fifteenth regulation of the Act of August 13, 
1912.  The granting of this permit to con-
struct a station as herein required shall not be 
construed to impose any duty or obligation upon 
the Secretary to issue a license for the op-
eration of such station. 

Section 5.  An advisory committee is hereby 
established to whom the Secretary of Commerce 
shall refer for examination and report such mat-
ters as he may deem proper relating to 

a. The administration or changes in the 
laws, regulations, and treaties of the United 
States relating to radio communication. 
b. The study of the scientific problems in-

volved in radio communication with the 
view of furthering its development. 
c. The scientific progress in radio com-

munication and the use of radio communica-
tion; 

The advisory committee shall consist of twelve 
members of wAom one shall be designated by 
the Secretary of State, one by the Secretary 
of War, one by the Secretary of the Navy, one 
by the Secretary of Agriculture, one by the 
Postmaster General, and one by the Secretary 
of Commerce to represent these Departments 
respectively, and six' members of recognized at-
tainment in radio communication not other-
wise employed in the Government Service to be 
designated by the Secretary of Commerce. 

The necessary expenses of the members of 
the committee in going to, returning from, and 
while attending meetings of the committee, in-
cluding clerical expenses and supplies, together 
with a per diem of twenty-five dollars to each 
of the six members not otherwise employed in 
the Government Service for attendance at the 
meetings, shall be paid from the appropriations 
made to the Department of Commerce for this 
purpose. 

Section 6. Radio telephone stations, the sig-
nals of which can interfere with ship communi-
cation, are required to keep a licensed radio 
operator of a class to be determined by the Sec-
retary of Commerce, listening in on the wave 
length designated for distress signals, during the 
entire period the transmitter of such station is 
in operation. 

Section 7. Regulation First of Section 4 of 
said Act of Congress, approved August 13, 1912, 
is amended by striking out the words, "this 
wave length shall not exceed 600 meters or it 
shall exceed 1,600 meters." 
Regulation Second of Section 4 of said Act 

of Congress,  approved August  13,  1912  is 
amended by striking out the words "provided 
that they do not exceed 600 meters or that they 
do exceed 1,600 meters." 

Regulations Third and Fourth of Section 4 
of said Act of Congress, approved August 13, 
1912, are hereby repealed. 
Regulations Fifteen and Sixteen of Section 

4 of said Act of Congress, approved August 13, 
1912, are amended by striking out the words 
"exceeding 200 meters," and substituting in 
lieu thereof the words "of not less than 150 
meters nor more than 275 meters." 

Section 8. Any person, company or corporation 
who shall erect, use or operate any apparatus for 
radio communication in violation of this act, 
or knowingly aid or abet another person, com-
pany or corporation in so doing, or knowingly 
make any false oath or affirmation for the pur-
pose of securing a permit or a license, shall 
incur a penalty not to exceed one thousand 
dollars which may be mitigated or remitted by 
the Secretary of Commerce; and the permit or 
license of any person, company or corporation 
who shall violate any of the provisions of this 
Act, or of any of the Regulations of the Secre-
tary of Commerce issued hereunder, or know-
ingly make any false oath or affirmation for the 
purpose of securing a permit or license, may be 
suspended or revoked by the Secretary of Com-
merce. 

Section 9. The Secretary of Commerce is here-
by  authorized  and  directed  to charge  and 
through the imposition of stamp taxes on apli-
cations, licenses or other documents, or in other 
appropriate manner, to collect the fees specified 
in the schedule following.  The Secretary shall 
collect said fees through the Collectors of Cus-
toms or other officers designated by him and he 
may make such regulations as may be necessary 
to carry out the provisions of this section; 

SCHEDULE OF FEES TO BE COLLECTED 

Per annum 

For transoceanic radio station license *300.00 
For commercial  land  station  license, 

other than transoceanic, one kilo-
watt transmitter input or less  50.00 
and for each additional kilowatt or 
fraction thereof   5.00 

For ship station license   25.00 
For experiment station license   25.00 
For technical and training school sta-

tion license   15.00 
For special amateur station license   10.00 
For general and restricted amateur sta-

tion license   2.50 
For commercial extra first-class oper-

ator's license    
For commercial first-class operator's li-

cense   
For commercial second-class operator's 

license   
For commercial cargo grade operator's 

license   
For experiment and instruction grade op-

erator's license   
For amateur first grade operator's li-

cense   
For amateur  second  grade  ope. ator's 

license 

2.50 

1.50 

1.00 

.50 

1.00 

.50 

.50 

For each 
examination 

For commercial extra  first-class radio 
operator's examination for license..  2.50 

For commercial first-class radio opera-
tor's examination for license   2.00 

For commercial second-class radio oper-
ator's examination for license   1.50 

For commercial cargo grade radio opera-
tor's examination for license   1.00 

For experiment and instruction grade 
radio  operator's  examination  for 
license   1.00 

For amateur first grade radio operator's 
examination for license   1.00 

For amateur second grade radio opera-
tor's examination for license   .50 

In the event that other classes of station and 
operator's licenses or other examinations shall 
hereafter be prescribed in any lawful manner, 
the Secretary of Commerce is hereby authorized 
and directed to charge and collect in the same 
manner as herein provided, fees for such new 
classes of licenses and of examination which 
fees shall be substantially of the amount herein 
specified for the license and examination near-
est in character and purpose of the new license 
or examination so prescribed. 

For failure to pay at the time and in the 
manner specified by the Secretary of Commerce 
any of the above fees, the Secretary of Com-
merce is authorized to refuse to issue such li-
censes or if issued to suspend or revoke the 
same as he may deem proper. 

Section 10. Wherever the words "Naval and 
Military" stations appear in the Act to regulate 
Radio  Communication,  approved August  13, 
1912, said words "Naval and Military" shall be 
stricken out and the word "Government" sub-
stituted in place thereof. 
Section 11. All Acts or parts of Acts in con-

flict with this Act are hereby repealed. 
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THE regular bi-monthly meeting of the 
New Haven Radio Association at the 

club rooms in Fraternal Hall in Elm Street 
on May 18, was one of the largest attended 
and most enthusiastic held this year.  The 
main feature of the evening's program was 
the award of prizes in the construction of a 
receiving set and the membership drive. 
Clarence E. Palmer, of 66 Marne Street, 

Hamden, who brought in a beautiful cabinet 
tube regenerative set, was declared the win-
ner of the tube regenerative set competition. 
The prize was a year's supporting member-
ship in the association, valued at $6. Wilbur 
Sheld, of 220 Dwight Street, was accorded 
honorable mention in this contest. 
F. Donato of 882 Howard avenue, who 

brought in a small crystal set accompanied 
by a diagram of its wiring, received the 
prize for the school-boy's class which also 
was a year's supporting membership in the 
club. 
The membership contest in which 14 took 

part was won by Frederick Brill of 242 
Davenport avenue, who received a detector 
tube. 
The club now has a membership of about 

150 and is growing stronger at each meet-
ing. 
W. A. Rida, vice-president of the associa-

tion, resigned last night because of other 
pressing duties.  He will be succeeded by 
Stallo Martino, who has already given much 
of his time in the interests of the club. 
Following the business session of the meet-

ing, Seabury B. Waring of Yale University, 
a true radio comedian, delighted the club 
with his imitations of an amateur operator. 

A  A 

THE city government of Newark, N. J., 
will regulate wireless installations if a 

measure introduced recently by Director of 
Public Safety Brennan is adopted by the 
City Commissioners. 
Mr. Brennan's measure provides that per-

sons desiring to put up wireless sets must 
first obtain permits and then use specified 
safety devices.  It also provides for inspec-
tors to examine the apparatus after it is 
set up. 

A  A 

A SURVEY of all radio transmitting sta-
tions licensed by the department of com-

merce shows that on May 31 there were 
19,067 stations. Of this number 15,495 are 
amateur stations, 348 experimental American 
ships, and the balance, 439, commercial sta-
tions. 
Of this last number, there are today 274 

broadcasting stations, known as limited com-
mercial stations, twenty of which were li-
censed this week.  They comprise universi-

ties, municipalities, newspapers, electrical 
manufacturers and retail stores, sending en-
tertainment or information on weather, crops 
and market reports. 
The growth of this class of radio stations 

has been remarkable; it jumped from sixty-
seven stations a little more than two months 
ago to 274 to date.  Applications are filed 
on an average of about three or four a day. 

Transmitting Stations 
Transoceanic   11 
General public or "ship to shore"   31 
Point to point   124 
Broadcasting   274 
American ships  2  783 
Experimental   225 
Technical and training schools   123 
Amateur  15,294 
Special amateur   201 

Total  19,067 

Amateur Stations by Districts 
1. Boston  2,490 
2. New York    2,313 
3. Baltimore    1,831 
4. Baltimore (Savannah)   319 
5. New Orleans   699 
6. San Francisco  1,616 
7. Seattle     726 
8. Detroit  2  393 
9. Chicago  .  2,907 

Total  15,294 
A  A 

A PUBLIC meeting of the Detroit Radio 
Association was held in The Detroit 

News conference room recently.  "How to 
Construct an Aerial," "How to Build Simple 
Receiving Sets," and "Explanation of Wave 
Lengths" were discussed. 
During the general meeting questions on 

radio matters were answered by members 
of the association, and the subject of form-
ing a new radio club to be known as the 
Detroit Amateur Radio Club was discussed. 

A  A 

I 
NCORPORATION papers have been tak-
en out by the American Radio Associa-

tion, organized by Chicagoans, with head-
quarters in the Loop building, Clark, near 
Nladison street. The object of the associa-
tion, according to incorporation articles filed 
with the Secretary of State, is to "further 
scientific, commercial and social interests of 
radio by combining into a harmonious and 
active organization." 
The association also announces its inten-

tion to co-operate with the department of 
commerce and other governmental, municipal 
and official authorities in "regulating and en-
forcing ether rights." Protection of buyers 
from fraudulent dealers also is planned. 
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The organization will maintain an engi-
neering staff for the benefit of its members. 
Plans are being made to make the organiza-
tion national. 

A  A 

AMATEUR radio transmitting stations 
operating on 200 meters are at liberty 

to use the ether at all times, except between 
7:30 and 9 o'clock at night, according to a 
decision made by Major M. J. Dillon, United 
States radio inspector for the 6th Radio 
District. 
If the owners of receiving sets will make 

a thorough examination of their machines, 
Major Dillon says, he believes that the 
"listening in" fans will find that their trouble 
rests with improper tuning, and not from 
the interference of amateurs. 
Amateur operators must of necessity be 

allowed their scheduled time on the air, he 
said.  And just so long as they continue 
operating on 200 meters, he said, there wasn't 
anything his office could do by way of 
checking their activity. 

A  A 

THOMAS  FINNEGAN,  thirty-seven 
I years old, of No. 890 Tinton avenue, the 
Bronx, New York City, lost the thumb of 
his left hand and received lacerations of his 
right hand, when a large calibre cartridge 
he was filing exploded.  He was taken to 
Lincoln Hospital. Finnegan, who is a radio 
man, recently found the cartridge and de-
cided to use the brass tube in connection with 
his receiving set. He was filing off the head 
of the cartridge when he struck the percus-
sion cap. 

A  A 

IN the first contest of its kind, the Uni-versity of Minnesota defeated the Uni-
versity of Wisconsin in a game of chess by 
radio on May 5. Three men were to have 
played on each side in three games, but two 
of the Wisconsin contestants failed to ap-
pear at the broadcasting rooms in Madison 
and only one game was played. Joseph M. 
Jran, who played that game from the radio 
rooms at the University of Minnesota, won 
in 19 moves. 

A  A 
r-r‘HE National Board of Fire Underwrit-

ers has formulated a set of rules gov-
erning the installation of wireless receiving 
sets that are connected with outdoor anten-
nae. 
These rules aid to minimize to a great 

extent the lightning danger and fire hazard 
generally believed to be associated with out-
door attennae. 
The rules in detail follow: 
"(a)  Antennae outside of buildings shall 

not cross over or under electric light or 
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power wiles of any circuit carrying current 
of more than 600 volts, or railway trolley 
or feeder wires, nor shall it be so located 
that a failure of either antenna or of the 
above mentioned electric light or power wires 
can result in a contact between the antenna 
and such electric light or power wires. 
"Antenna shall be constructed and installed 

in a strong and durable manner and shall be 
so located as to prevent accidental contact 
with light and power wires by sagging or 
swinging. 
"Splices and joints in the antenna span, 

unless made with approved clamps or splic-
ing devices, shall be soldered. 
"Antenna installed inside the building are 

not covered by the above specifications. 
"(b)  Lead-in wires shall be of copper, 

approved copper-clad steel or other approved 
metal which will not corrode excessively, and 
in no case shall they be smaller than No. 
14 B. & S. gauge except that approved cap-
per-clad steel not less than No. 17 B. & S. 
gauge may be used. 
"Lead-in wires on the outside of buildings 

shall not come nearer than four (4) inches 
to electric light and power wires unless sep-
arated therefrom by a continuous and firmly 
fixed non-conductor that will maintain per-
manent separation. The non-conductor shall 
be in addition to any insulation on the wire. 
"Lead-in wires shall enter building through 

a non-combustible, non-absorptive insulating 
bushing. 
"(c)  Each lead-in wire shall be provided 

with an approved protective device properly 
connected and located (inside or outside the 
building) as near as practicable to the point 
where the wire enters the building.  The 
protector shall not be placed in the immediate 
vicinity of easily ignitable stuff, or where 
exposed to inflammable gases or dust or fly-
ings of combustible materials. 
"The use of an antenna grounding ap-

proved lightning arrester which will operate 
at a potential of 500 volts or less. 
"The use of antenna grounding switch is 

desirable, but does not obviate the neces-
sity for the approved protective device re-
quired in this section. The antenna ground-
ing switch, if installed, shall, in its closed 
position, form a shunt around the protective 
device. 
"(d)  The ground wire may be bare or 

insulated and shall be of copper or approved 
copper-clad steel.  If of copper the ground 
wire shall be not smaller than No. 14 B. & 
S. gauge, and if approved copper-clad steel 
it shall not be smaller than No. 17 B. & S. 
gauge. The ground wire shall be run in as 
straight a line as possible to a good perma-
nent ground.  Preference shall be given to 
water piping. Gas piping shall not be used 
for grounding protective devices. Other per-
missible grounds are grounded steel frames 
of buildings or other grounded metallic work 
in the building and artificial grounds such 
as driven pipes, plates, cones, etc. 
"The ground wire shall be protected 

against mechanical injury.  An approved 
ground clamp shall be used wherever the 
ground wire is connected to pipes or piping. 
"(e)  Wires inside buildings shall be se-

curely fastened in a workmanlike manner 
and shall not come nearer than two (2) 
inches to any electric light or power wire 
unless separated therefrom by some con-
tinuous and firmly fixed non-conductor mak-
ing a permanent separation. This non-con-
ductor shall be in addition to any regular 

insulation on the wire.  Porcelain tubing 
may be used or incasing wires to comply with 
this rule. 
"(f)  The ground conductor may be run 

inside or outside of building.  When re-
ceiving equipment ground wire is run in full 
compliance with rules for protective ground 
wire, in Section d, it may be used as the 
ground condoctor for the protective device." 

A  A THE elimination of the short-wave "mush" 
of several high-power naval arc stations 

by means of a new method, nas brought joy 
to the hearts of many thosands of amateur 
operators.  A  A 

A LECTURE under the auspices of the 
Program Committee of the Milwaukee 

Amateurs' Radio Club, "Straight C.W., Radio 
Regeneration and Amplification" by Mr. L. 
S. Hansen, A.M.I.R.E., Howard Radio Com-
pany, Chicago, Ill., was given on Monday, 
May 22, 1922, in the Trustees' Room of the 
Milwaukee Public Museum. 

Kadel & Ile,' 
Prof. J. A. Fleming, F.R.S., lecturing on radio 
telephony before an audience of children 

HARRY CONRAD, sixteen years old, of 
No. 2096 Amsterdam avenue and Paul 

John, eighteen years old, of No. 230 West 
One Hundred and Seventh street, two high 
school boys charged with burglary after forc-
ing an entrance into the De Forest Radio 
Telephone and Telegraph Company plant at 
No. 1391 Sedgewick avenue, the Bronx, were 
discharged by Magistrate Sweetzer in Mor-
risania Court at the request of Richard Kea-
ton, manager of the plant. Mr. Keaton said 
that in view of the fact that nothing had 
been taken from the place he did not wish 
to hurt the boys' careers and that he believed 
their act was more the result of a boyish 
prank than an intent to commit a crime. 

A  A 
AT the annual meeting of the Tech Radio 

Club, of the Brooklyn Polytechnic In-
stitute, held recently, the following new of-
ficers were elected for the ensuing year: 
Ole Engstrom, president; F. Andre, secre-
tary and treasurer, and Brainard Foote, as 
third member of the board of directors. 

A  A 

ANNOUNCEMENT was made by Judges 
J. Andrew White, H. Gernsback, L. 

Cockaday and Miller Reese Hutchison, of 
the awards made in the amateur radio re-
ceiving set contest held at the Radio Show 
at the 71st Regiment Armory; the awards 
were as follows: 1st Prize, $100, Rudolph 
Knopp, Cedar Grove, N. J.; 2nd Prize, $75, 

A. Faske, 1515 Eastern Parkway, Brooklyn; 
3rd Prize, $50, F. B. & Walter Ostman, 180 
Broad street, Ridgewood, N. J.; 4th Prize, 
$25, William A. Irvin, 319 Monroe St., 
Brooklyn. The following were each award-
ed a ten-dollar prize for their sets: Adam 
Dashiell, Albert W. Beiler,  Gilbert H. 
Meyer, Peter Till, Jerome R. Childs, Allan 
Edwards, Edward Pina, Henry Farkough, 
and W. A. Robins. Five-dollar prizes were 
allotted to the following: Charles Ballette, 
Arthur Schoy, Jos. E. Knipper, Victor Kern, 
William H. Ruf (who had eight diminutive 
sets entered, and who refused an offer of 
$1,000 from Jeanne Eagles for his patented 
finger ring radio set) and Henry Farkough, 
who in addition to winning a ten-dollar prize, 
won two five-dollar prizes with two very 
ingenious tiny sets. 

A  A 
“1101ADIO DAY" is the name given by the 
IX Radio Engineering Society of Pitts-

burgh to a day set aside each year for an 
outing of the radio fans of Pittsburgh and 
vicinity. The idea originated with the above 
society when it held the first "Radio Day" 
in Pittsburgh on August 17th, 1919, at-
tended by a small group of radio enthusiasts. 
The annual radio outing of the Society has 
since been a regular event each year and has 
met with widespread popular approval. From 
a small group of "Old Timers" in the 
amateur fraternity of this locality who at-
tended the first modest gathering, the at-
tendance at these annual outings of the 
Radio Engineering Society each succeeding 
year has grown to such proportions that it 
was deemed necessary by the Society to ar-
range for the exclusive use of a large amuse-
ment park this season to accommodate the 
crowds it is confidently expected will turn 
out for the occasion. 
The Committee in charge of the affair is 

composed of the following officers and mem-
bers of the Radio Engineering Society: W. 
K. Thomas, Chairman; C. E. Urban, Secre-
tary; M. Hirsch, Treasurer; Dr. Omar T. 
Cruikshank, Guy Davis, W. E. Menges, John 
B. Coleman, C. C. Young, John Schaming 
and Thomas McLean. 

Pittsburgh's "Radio Day" will be held 
August 24, 1922, at Westview Park, which 
is ideally situated and adapted for the pur-
pose. A program of events is being planned 
that is full of novelty, pep and entertain-
ment. Many new and interesting radio con-
tests are being scheduled with prizes for the 
winners that will cause a scramble of ap-
plicants to participate.  The prizes will be 
donated by the various local radio dealers 
and manufacturers who will stage an exhibi-
tion of the latest developments in radio ap-
pliances covering three hundred square feet 
of space in two large Exhibition Halls on 
the grounds.  Some of the dealers have 
started a movement to have all radio stores 
in the Pittsburgh district close on the day 
of the outing, and will insert placards in 
their windows bearing the inscription: 

'This Store Will Close August 24th 
"RADIO DAY" 

Meet Us in Westview Park 
The park is but a short ride from the city 

and has many amusement features such as 
a roller-coaster, dip-the-dips, lake rowing, 
pony riding, merry-go-round, curiosity house, 
moving picture theatre and other attractions. 
Dancing will take place afternoon and eve-
ning at a large dancing pavilion.  While a 
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first-class dance orchestra will be provided, 
it is also planned to dance certain numbers 
to radiophone music transmitted by local 
broadcasting stations and received on ap-
paratus equipped with multi-stage amplifiers 
and loud-speakers. 
Meals will be provided, table d'hote or a 

la carte, at popular prices, in the park dining 
room which is spacious and well equipped. 
There is also a picnic grove for those de-
siring to bring basket lunches. 

A  A 
THE station of the First Wing, Air Serv-

ice, U. S. A. at Kelly Field, San Antonio, 
Texas, calls letters 5XI, is equipped with a 
1 kw. spark set which works on 340 meters. 
The cage type antenna, 60 feet high, 120 feet 
long is used. 
The official call of this station is DM4 and 

works with other Government stations using 
voice and I.C. W. on 840 meters and 1,200 
meters. Continuous wave communication is 
also carried on, on 1,200 and 1,700 meters. 
Lt. Max F. Schneider the Wing Communica-
tions radio officer is in charge of the station. 

A  A 
rr HE United States Civil Service Commis-
' sion announces open competitive exami-
nations for junior engineer on July 5 and 
August 23, 1922 to 'fill vacancies in the 
Bureau of Standards, Department of Com-
merce, Washington, D. C. or elsewhere, at 
$1,200 and $1,500 a year, with a possible 
additional allowance of $20.00 a month. 
Applicants may apply to the Civil Service 

Commission, Washington, D. C. for applica-
tion blanks and for further information in 
connection with these examinations. 

A  A 
r'r HE Argentine Republic, in South Amer-
' ica, has authorized transmission by ama-
teurs. Permission for transmitting is easily 
obtained from the Government. As the regu-
lations stand at present, amateurs are allowed 
a wavelength not in excess of 300 meters 
and the power is limited to 50 watts. 

A  A 

AN examination for the position of Radio 
Inspector is to be held July 19 by the 

U. S. Civil Service Commission, in order to 
fill vacancies in the Bureau of Navigation, 
Department of Commerce, at $1,800 to $2,200 
a year. Other vacancies may be filled from 
the ranks of successful candidates, including 
positions as Assistant Radio Inspector. Can-
didates are required to be operators, have 
either a college or a high school education, 
and at least two years' experience in special 
radio work. 
The U. S. Civil Service Commission is to 

bold in the near future an examination for 
the position of Assistant Radio Engineer in 
the office of the Chief of Air Service, Wash-
ington, D. C., at $2,400 a year. Applications 
are being received up until July 11. Appli-
cants must have had considerable experience 
in radio design, installation, operation and 
research, and are required to submit a thesis 
or an original publication. 
An examination for the position of Radio 

Operator is to be held by the U. S. Civil 
Service Commission on some date after 
July 18, when applications close. The ex-
amination is for the purpose .of filling vacan-
cies at $960 a year in the Lighthouse Service 
at various points on both coasts and in Hono-
lulu. Applicants must have had a common 
school education and at least two year's ex-
perience as a commercial operator. 

- CORRESP O N DE N CE -  

Amateur Radio Operation in 
England 

37 Bishop's Road, 

Highgate, London, N. C., May 14, 1922 
The Editor of THE WIRELESS AGE, IV. Y. 
Dear Sir: 
I was extremely interested in Mr. Godley's 

article, in your last number, on British Radio. 
However there are one or two points I 
should like to mention. With reference to 
our societies which Mr. Godley visited. 
Altho' the Wireless Society of London is 
theoretically an amateur society it is really 
an "experts" club. The real amateur clubs 
are to be found round in the suburbs of 
London and in the provinces.  Here Mr. 
Godley would find youth and keen interest 
to compare with any American Association. 
There are very few true amateurs in the 
Wireless Society of London or, for that, in 
the Royal Society Arts. It was a great pity 
Mr. Godley could not visit some of these 
clubs from both sides. 
With reference to our receivers, a man 

over here who buys a complete set, is as a 
general rule, classed as a fool with plenty 
of money.  Whereas in the States a man 
buys his Paragon or Grebe set, the true 
"DX" man over here makes his own, with 
the result that our receiving ranges are 
greater than •those in U. S. A. despite our 
tiny aerials. I am not going to reopen the 
question of the Trans-Atlantics and aerials, 
but I should like to mention a few of our 
ranges here. First, as for wavelengths, we 
used 1,000 meters, rather than 180 meters, 
as we found that greater ranges were ob-
tained in practice and more reliable communi-
cation established.  All the time we knew 
a wave of say 300-400 meters would be 

better, but we could not have it. Now we 
have 150 to 200 meters and 440 meters 
allowed us.  However, there are stations 
working on 350 meters and a few ranges we 
get may make some people sit up and take 
notice.  We are able to carry on regular 
C.W. traffic over 470 miles with 10 watts 
input on 350 meters, and usually voice com-
munication is possible, too. This reception 
is accomplished with no H.F. amplification. 
On several occasions this distance has been 
covered by I.C.W. with 90 milliamperes in 
the aerial circuit, i.e., about a couple of 
watts. Conversations over 100 miles in day-
light often take place on 1,000 meters, and 
our latest record is speech over 84 miles 
with 28 watts input, 280 milliwatts!  Over 
here an amateur transmitter is not much to 
notice unless it has a regular range of 100 
miles speech and 200 miles C.W. in daylight 
at 10 watts input. To give an example of 
what every one does over here, there is the 
concert weekly, on Sunday afternoon, from 
PCGG at The Hague, Holland, 250 miles 
from London, on 1,050 meters, 200 watts. 
Almost every one gets this O.K. on one 
valve and some even get it on a crystal. It 
is quite easy, too, to get it on two valves 
with no aerial, on a decent British amateur 
set. There is food for thought here for some 
American hams who seem to want about 
umpteen kilowatts.  Another point is this. 
During the last eighteen months I have 
logged about 110 amateur stations. Of these 
four used spark and two of them usually 
use phone or C. W. Over here, saying that 
a man has a transmitter means that he has a 
'phone—spark has gone forever. 

Yours truly, 
FREDERIC L How, 

Radio 2SH 

Prize Contest Announcement 
The subject for the new prize contest of our 
year-round series is:  • 

WHAT HAVE YOU DONE 
TO ELIMINATE STATIC 

This  season  will  n, 
toubt bring out many im-

r proved  methods  among 
amateu experimenters for 

nation of static the elimi  cas 
on the broad ting wave 
lengths. 

CLOSING D ATE  ::  ::  A UGUST 1, 1922 Everybody is complain 
ing about the QRN and 

Contestants are requested to submit articles 
at the earliest practical date, 
Prize winning articles will appear in the 
October, 1922, issue. 
All manuscripts should be addressed to the 
CONTEST EDITOR OF T HE W IRELESS AGE. 

many  inquiries  have 
reached this office as t., 
what methods should be 
employed to eliminate it 
to the greatest extent. 

PRIZES will be award 
ed for the best replies. 

pRIZE CONTEST CONDITIONS —Manuscripts on the subject announced above are judged by the Editors of THE WIRELESS AGE from the viewpoint of the 
ingeniousness of the idea presented, its practicability and general utility, originality 

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 WIRELESS AGE will award the following prizes: First Prize, $10.00; Second 
Prize, $5.00; Third Prize, $3.00, in addition to the regular space rate paid for technical 
articles. 
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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 be published in the 
next month's issue.  For example, lists received by November 10th will be published 
in the December issue. Spark and C. W. stations should be arranged in separate groups. 

SZE, W. IV. LINDSAY, Jr., Los Angeles, Cal. 

(March) 

CW-4bq, 4ft, 4g1, 4zc, 4cb Can., (5za), 
(7qe),  (7xf),  (7xg),  (c18),  8j1,  8vy, 
8wi, 8xv, 8zg, 8agz, 8axk, 8brl, 9fm, 9pi, 
9ps, (9wd), (9wu), (9xi). 9xm, 9bd Can,, 
9aav, 9arq, 9aja, 9ayu, 9bji, 9dng, 9dth, 

1 WESTON ELECTRICAL INSTRUMENT CO. 
27 Weston Avenue, Waverly Park, Newark, N. J. 

Branch Offices in all Principal Cities 

Model 301 

9dtm, (9dva), 9egm, 9xaq, 9zac, (9zaf). 
Spark-5ak, 5er, 5if, (5xd), 5yq,. (7bk), 

7ck, (7ge), (7gj), (7i1), 7jd 425 meters, 
(7ke), (7i1c), (71y), (7mf), (7mp), 7nw, 
(7oh), (7ot), (7oz), (7po), (7vo), (7wg), 
7xtb,  7ya,  (7y1),  (7zj), (7zm),  (7zp), 
(7zt), (ci8), 9zj. 

Why Should I Use a 

Weston 
Filament Voltmeter 

On My Receiving Set? 

Here's the Answer: 
1. It simplifies tuning by elim-
inating  guesswork as  to 
tube adjustments; 

2. Filament voltage control in-
creases the life of the tube 
from two to three times; 

3. The Weston Filament Volt-
meter is accurate and can be 
relied upon for duplication 
of results. 

All this means 

Better Reception! 
Buy it from your dealer, or from 
us direct if he cannot supply you. 

Write for Radio Circular J. 

When writing to advertisers please mention 

SI M Joel J. young, El mira, N. Y. (April 

and Ma-)) (Detector only.) 

Spark-(layz),  (lbbw),  (lbes), lbqk, 
(lbwj), (lchj), (lcik), lcja, (lcsa), lit, 
(1pm), (1pr), (lvq), lyb, lxz; (2aeq), 
2agc, 2aif, (2ayv), (2bbx), (2beh), (2bem), 
2bfx,  (2b1 z),  (2bgi),  (2bnd),  (2bqd), 
(2brc), 2bua, (2fz), (2hw), 21h, (2rd), 
(2wt), 2cen,  2cft,  2cjn;  3any,  (3bij), 
(3bnu), (3buv), 3fm, (3fp), (3fr), (3gh), 
(3i1), (3iw), (3nh), (3qv), (3zo); 4gh, 
4gx, 4iv; 6cu, 6ka, 6xad; (9aiy), (9amo), 
9amt, (9ane), (9aog), 9arz, 9awm, (9axf), 
9bed,  (9bfg),  (9b1c), 9bhd, 9bsg, 9bya, 
(9bzo), (9dax), (9ddz), (9dgq), 9dio, 9dky, 
9dqq, (9dsw), 9dzq, 9ei, (9ii), (9qf), (9uc), 
9uu, (9wq), 9wu, Canadians, C.W.-3dq, 
(3cz), (3ji). 

SAUX -G.  Z.  Jackson.  Cleveland,  Ohio 

(May) 

Cleveland, Ohio (May) -laj, law, lrh, 
lxz, lade, ladl, (larb), lary, (lboq), lbua, 
2bm, 2e1, (2fp), (2om), 2rm, 2wb, 2acd, 
2ahu, 2ahw, 2aje, (2arb), 2beh, 2cdz, 3ac, 
3ba, 3bp, 3cc, 3ez, 3fp, 3gx, (3uc), 3zo, 3zy, 
3arb, 3ajd, 3aln, 3aov, (3bij), 3bsh, (3bfu), 
3b1f, (4cx), 4ea, (4fd), 4g1, 4gn, 5da, (5hk), 
Spy, 5xa, 8bo, 8dy, (8eb), (8eo), (8ew), 
(8ft), 8fv, 8ky, (81b), (81f), (8mz), (8no), 
8oc, (8rt), (8sp), 8ty, 8ue, (8uo), (8vq), 
8vy,  (8uc),  (8wd),  (8yn), 8ze,  (8zo), 
(8afd,), 8afe, (8ahq), (8ajw), 8ago, (8ajx), 
(8akq), (8amz), (8ano), 8aoi, Sago, (gars), 
8asl, 8awu, 8ayc, 8aym, 8azf, 8bcf, (8bbu), 
(8cgz), &eb, (9cp), 9fp, (9ki), 9kx, (91f), 
9mc, 9ox, (9pd), 9rc, 9sn, (9uh), (9uu), 
(9v1), (9yb), (9yj), 9zc, -9zn, 9aau, .(9aaw), 
9acb, 9afk, (9agr), 9aiu, 9air, 9ark, 9avv, 
9awz, (9aze), (azf), 9bhd, 9biq, (9dcx), 
9den,  (9dfx),  (9dIx),  (9dkk),  (9drr), 
(9dzy). 

IICC W, C. W. Scott and Stewart M. Scott, 

00211-A W ashington  %At.. St. Louis. Mo., 

(April) 

C W -lru, lafv, lary, leak, 21d, 21t, 2z1, 
2zz, 3iw, 3mo, 4bq, 4ss, 4zc, 4ft, 5ho, 51a, 
5rz, 5xb, 8bk, 8ci, 8ge, 8hm, 8hp, 8wr, 8xe, 
8abv, 8aeg, 8aio, 8ale, 8aqf, 8aot, 8awp, 
8bci, 8bfx, 8bow, 8box, 8zae, 9e1, 9io, 9kp, 
91q, 9wt, 9yb, 9bed, 9dcr, 9aw, Can. 3bp. 
Spark-law, lsn, lawz, 3e1, 3ms, 4gn, 4jb, 

5aa, 5by, 5eg, 5ek, 51s, 5ms, Spy, 5uu, 5zab, 
5zak, 8bp, 8cp, 8dw, 8ew, 81 n, 8go, 8jj, 81h, 
81j, 8mr, 8po, 8qq, 8ru, 8tk, 8tt, 8yn, 8zp, 
8acf, 8acr, 8acn, 8afb, 8afd, 8aff, 8afk, 8ago, 
8ahh, 8aib, 8ajx, 8amo, 8amz, 8ano, 8ard, 
8ars, 8atu, 8awp, 8ayn, 8bbu, 8bep, 8bna, 
8brl, 8bun, 8dbo, 8zaa, 9ap, 9au, 9be, 9bf, 
9bp, 9ca, 9cp, 9cs, 9ee, 9e1, 9et, 9fk, 9fs, 
(9ko), 9ky, 911, 91w, 9me, 9ms, 9nq, 9ox, 9ps, 
9rc, 911, 9uh, 9uu, 9vm, 9vw, 9xi, 9yb, 9yc, 
9yo, 9aau, 9aap, 9aey, 9aff, 9auh, 9bbu, 9bcx, 
9bdf, 9bij, 9b1g, (9cee), 9deu, 9ded, 9dzu, 
9tty, 9wt, 9yak. 

THE WIRELESS AGE 
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Radio Ramblings 

The melancholy days have come 
The saddest of the year 
So sang our friend the poet once 
But now he's wrong I fear. 

The summer static's over and 
The air is clear and bright 
There's always something doing tho' 
I listen every night. 

On Saturdays a football game 
Will find me full of pep 
Tho' far away from scenes of strife 
It seems but just a step. 

When winter comes and piles of snow 
Are heaped about my door 
On Sunday morn why freeze my toes? 
I'll venture out no more. 

For in my humble cottage is 
A simple wireless set 
I'll hear the choir singing and 
Perhaps a sermonette. 

It has one great advantage if 
The sermon fails to suit 
cut the preacher off real short 

And practice on my flute. 

Now after all is said and done 
There's just this much about it 
Take my advice and get a set 
No home's complete without it. 

—Peter Deets. 
+ + 

A Problem Solved 
BY STATIC SAM 

Every time I have a radio problem, some 
smart fellow comes along and solves it for 
me and takes some of my money. 
I had one connection on my set for phones. 

Had two pair hooked up in series. That was 
OK when I wanted 'em both in operation. 
When I didn't, had to un-hook a pair. Lots 
of trouble. Then along comes the Muhijack 
(Pacent). I bit! 
Now I can have one pair or two or three 

in operation.  Hot dog—no more trouble. 
\\That's next ? 
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Queries Answered 
An,wers 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 the 
same issue.  To receive attention these rules 
must be rigidly observed. 
Positively no questions answered by mail. 

C. L. B., Vermont, Ill. 

Q. 1. Which is the more efficient; a three 
coil regenerative set using duo-lateral wound 
coils, or a regenerative set using a vario-
coupler and two variometers? 
Ans. 1. We recommend the honeycomb 

coil for long waves above 600 or 1,000 meters 
but prefer the vario-coupler and variometers 
for waves below 600 meters. 

H. N. P., Lyndhurst, N. J. 

Q. 1. In the March issue of THE W IRELESS 
AGE on page 39, article entitled "The Case 
Against the Storage Battery" (Second prize) 
J. Greenfield. Can you inform me the kind 
of transformer used to eliminate the hum. 
This transformer is used between the set and 
head phones. 

Pacent Twin Adapter 
Makes one jack take 

two plugs 
Cat. No. 51 
Price $1.50 

"East and West, the Globe is Best." 

GLOBE RADIO 
HEAD PHONES 

Highly sensitive Matched receivers 
Natural in tone. Each receiver tested 
by radio. Light weight (11 oz.) Com-
fortable to wear. Specially designed 
adjustable headband. Will not distort 
signals when amplified. Articulation is 
perfect. 
There are many types of head sets on the 
market but not too many good ones. The 
GLOBE RADIO HEAD SET incorporates 
a knowledge of acoustics not possessed by 
other companies.  It embodies correct de-
sign with the best of materials. 

T HE  G LOBE  PH ONES  A RE  FOR  T HOSE  W H O  DISCRI MINATE. 
Ask about the Globe Antenna Attachment Plug for using electric light wire. 

G L O B E  P H O N E  M F G.  C O. 
EARL C. HANSON, Technical Radio Expert 

Reading, Mass., U. S. A. 

W ARNING! 
While we try to adequately supply the newstand demand for The 

WIRELESS AGE the safe way of getting your copy is to give to your 
newsdealer a standing order or place your yearly subscription with him. 
Now is a good time to do it. 

RADIO ESSENTIALS 
CONVENIENCES YOU NEED 

PACENT PLUG AND JACK COMBINATIONS 

The Only Complete Line of Radio Jacks and Plugs 
Adopted as Standard Equipment by Largest 

Manufacturers 

Pacent  Uni-
versal Plug 
T h e original 
radio plug 
Cat. No. 50 
Price $1.25 

Pacent Multi-Jack 
Three jacks in one moulded unit 
Attachable to single pair 

binding posts 
Cat. No. 52  Price $1.50 

The above and other Pacent Radio Essentials are distributed by foremost 
jobbers and dealers. 

Bulletins Sent Upon Request 

OUTLINE OF SALES PLAN FOR DEALERS AND JOBBERS 

PACENT ELECTRIC COMPANY, Inc. 
LOUIS GERARD PACENT, President. 

I 50 Nassau St.  New York, N. Y. 
CHICAGO  W ASHINGTON, D. C. 

Member Radio Section, Associated Manufacturers of Electrical Supplies 
PHILADELPHIA 

When writing to advertisers please mention THE WIRELESS AGE 
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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. 

LE A RN TH E C O D E 
THIS SUMME 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 

Ans. 1. This is a telephone transformer 
and is employed so that low resistance phones 
can be used. You should be able to purchase 
this from some telephone dealer. 

F. D. W., Oakland, Cal. 
Q. 1. Would like to obtain more informa-

tion concerning a solution given in March 
issue of this year, concerning "Filament and 
Plate Current Direct from A.C. Supply" on 
page 38. 440 Turns of No. 3 D.C.C. wire 
are specified. Why is such a large size wire 
used? Will No. 14 D.C.C. do? 

Ans. 1. This was an error and should have 
read No. 32 D.C.C. 

C. L. S., West Corinth, Vt. 
Q. 1. I have a Navy type receiving trans-

former for wave lengths running up to prob-
ably 4,000 by using a loading coil. Can a 
coil be placed in inductive relation to sec-
ondary in plate circuit of detector tube to 
make a regenerative hook-up. I have four 
steps of amplification, but would like same 
results with less expense if possible.  It it 
can be accomplished, please give diagram and 
description in your paper. 

6 if 
iIiliIiIiIIIiIiI 
22 v 

Ans. 1. Suggest that you employ the tuned 
plate circuit as shown. Wind a tube 10 inches 
in length by 3 inches wide with about eight 
inches of No. 24 D.C.C. taking a tap off 
every inch. Connect as shown. 
Q. 2. I have a receiving station with four 

amplifying units. Is there any practical way 
to utilize the 32-volt farm lighting plant 
power for the plate voltage. I also have a 
Magnavox Loud Speaker and you will note 
it takes quite a volume of voltage for the 
entire outfit ranging from 16 to 22/2 on de-
tector to slightly over 100 on last step to get 
volume for horn. Kindly reply through your 
paper. 
Ans. 2. The only way to use your 32 volts 
lighting circuit is to use it on the filaments 
and connect a suitable resistance in series 
to reduce the voltage to the proper value. 
I think you will have to contine using dry 
cell "B" batteries for best results. 

86,960 NAMES 
Increase your sales by placing your product be-

fore the following firms and individuals who are 
interested in everything in Radio. 
310 Radio Manufacturers in the U. S.  $3.00 
650 Radio Supply Jobbers in the 11. S  5.00 

6,500 Retail Radio Dealers in the U. S  35.00 
5.000 Amateur and oilier owners at radio ap-

paratus    10.00 
25,000 Amateur and other owners of radio ap-

paratus    40.00 
50,000 Amateur and other owners of radio ap-

paratus    75.00 
These names and addresses have just been com-

plied and If used while they are now new and up-
to-dote will guarantee them 985, correct and will 
refund postage on all mail returned as undeliver-
able If less than WI,. Remit with order. 

SUBSCRI PT I ON AGENCY 
1021 Carrington Street 
Janesville. Wisconsin 

W hen writing to advertisers please mention THE WIRELESS AGE 
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THE 

12-4 
LINE an 

AGO 

uu HEN you see the name 
wv Teagle on a radio in-
strument you know that it 
is a BETTER piece of ap-
paratus.  Send for catalog. 
Teagle Radio Division 

THE NEWIIAN-STERN CO -CLEVELAND, OHIO 

IMITATIONS! 
NAA Arlington tested Detector Crystals 

have won their reputation through sheer 
goodness—through their marvelous and uni-
form sensitiveness — by the honesty with 
which they are tested, packed and guaranteed. 
That there should be imitations of these 

nationally famous minerals is to be expected. 
We welcome fair competition. But unscrupu-
lous imitations are mnfair both to you, the 
user or dealer and to us, the pioneer produc-
ers of tested crystals. 

Certain unscrupulous man-
ufacturers are marketing so-
called  tested  minerals  in 
packages closely resembling 
the famous NAA containers. 
We have obtained and tested 
dozens  of  these  so-called 
tested crystals — some are 
without a sensitive spot on 
their surface—others are of 
mediocre quality—not one meets the rigid 
requirements of our testing laboratories. 

We sell sensitiveness, not bulk minerals. Pounds 
of crystals are worthless —Galena, for instance, 
is cheap—the market price is less than 3c a lb. 
For crystals worthy of efficient radio use insist 
upon the genuine NAA (Arlington tested) Detector 
Crystals.  For your own protection look for the 
signature of J. S. NE WMAN, the originator, on 
every  container.  It  will  insure  guaranteed 
sensitiveness.  Each  is packed in lithographed 
metal container.  The mounted crystals are set in-
to brass cups and packed in enameled turned wood 
boxes. 

NAA Galena, Silicon or Goldite, price per crystal, 
post paid, $0.25.  Mounted, set in woods, metal in 
brass cup, price per crystal, post paid, $0.40. 

We will gladly replace without charge any NAA 
Crystal that does not function to the entire satis-
faction of the user.  Send for complete 80 page 
radio catalog describing these crystals, The Teagle 
Line, "Red-Head" Radio Receivers and all the 
leading makes of Radio Equipment.  The New-
man-Stern Company, Cleveland, 0.. 

OHMS 

"RED-HEADSII 
THE LAST W ORD IN 
RADIO RECEIVERS 
at your dealers or 

z-.,se til a tsacet.nd o 

,, O EVELAN D.  0111 0 

Jobbers and Dealers 

Varlocouplers, Rotors, Winding 
Forms,  Stators, 

in Genuine Mahogany. 
Quick Deliveries, Write for prices. 

Artistic Wood Turning Works 
521 No. Halsted St., Chicago, Ill. 

UNMOUNTED VAR IOMETERS 

AND VARIO-COUPLERS  

For Sale by all Dealers 

1013-15 Ridge Ave.  -  Philadelphia, Pa. 

\N\11ff 
DI RECTORY  
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, Inc. 
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 THE WIRELESS AGE 
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Type 127A 

Radio Frequency Ammeters 

1 )pe 127B 

HOT WIRE AMMETERS 

All transmitting sets, and continuous wave sets in particular, require am-
meters to obtain the best results.  You cannot depend on the other fellow's 
ear.  The circuits from input to output must be adjusted by ammeters. 

The hot wire ammeter is the universal meter for this service.  It is 
adapted for direct current, low frequency alternating current and for radio 
frequency.  It can be checked at any time on direct current and will be 
equally accurate on radio frequency.  As this action depends on the funda-
mental PR law, it always measures actual effective amperes. 

We recommend for this service our Type 127 hot wire ammeter.  This 
meter employs a platinum expansion element and is rugged and reliable. 
The diameter is three inches and this meter is made in front-of-panel and 
flush-mounting models.  It is supplied in a variety of convenient ranges. 
The price is also right. 

PRICE $7.75 
SEND FOR FREE RADIO BULLETIN 911 W 

GENERAL RADIO COMPANY 
MASSACHUSETTS AVENUE AND WINDSOR STREET 

Cambridge 39  Massachusetts 
xlandarrli:e on General Radio Equipment Throughout 

MITCHELL 
RADIO CABINETS 

We manufacture a complete line of radio cabinets in 
Quartered  White  Oak,  Genuine  Mahogany,  and 
American Black Walnut.  Quick deliveries —quantity 

production prices. 

We will gladly quote prices on any special designs you 
may want. Send us your specifications and get our prices. 

THE ROBERT MITCHELL FURNITURE CO. 
CINCINNATI, OHIO 

Cabinet woodwork since 1836 

(PATENTS 
PENDING) 

KLOSNER 
Ve r ni e r 

RHEOSTAT 
E VERY 

TUBE you have de-
serves a Klosner Vernier 

Rheostat.  The Klosner WIRE 
WOUND  feature  products a 
low starting current preventing 
sudden strain and thereby pro-
longing the life of the tube. 

The Klosner  provides  mi-
crometer adjustment for your 
critical detector tubes.  One 
single knob controls both rough 
and vernier adjustments.  It is 
unsurpassed for loudest recep-
tion of telephone and CW. and 
is essential for detector tubes 
of radio frequency amplifica-
tion.  Awarded the New York 
Evening Mails Certificate  of 
Excellence.  Insist on the gen-
uine —made only by the orig-
inators.  Look for the name 
"Klosner"  moulded  on  the 
base.  The cost  Is no more 
than for other Rheostats with-
out these exclusive  features. 
At your dealer or send for 
Interesting  literature.  Klos-
ner Improved Apparatus Co.. 
Dept. W., 2024 Boston Road. 
New York City. 

DEALERS:  This  is 
the fastest moving rheo-
stat  on  the  market.  It 
is stocked by all leading 
jobbers.  Get VI M,'  Sli rPIV 

front them. 

one single knob 
no sudden strain 

c/f/P 011/Arkc 
kj RADIO SERVICE  j 

NC. 

80 Washington Street 
NEW YORK 

RADIO DISTRIBUTORS of all 
standard makes of apparatus. 

W hen writing to advertisers please mention  T H E WI RELESS AGE 
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Radio Head Phones 
World's Largest 
Distributors 

of 

RADIO HEAD 

PIECES 
We represent  30 manu-

facturers, showing 75 types 
and  designs,  priced  from 
$5.00 to $15.00.  Follow-
ing  Is a partial  list  of 
manufacturers: 

Manhattan  Cory 

leront—Fonem  Everett 

Connecticut  Leich 

Dictag-raph  Elnt wood 

H oBaer—Cabot 

'I'ho mpaon — Lever— 
ing 

A merican Electric 

M'estern  Electric 

Phones on hand for immediate shipment.  Ask 
us for the phone you want.  Special —MO-ohm sin-
gle  receivers  made  by  old  reliable  telephone 
maker.  List —$2.50.  Agents Wanted  Everywhere. 
Get literature and discount sheet. 

B. E. POLCZYNSKI & CO. 
147 Capitol Bldg.  M O Broad way 

Detroit, Michigan, U. S. A. 

PASCO 

"Airline" 
Variable Condenser 

21 Plate $4.00  43 Plate $4.75 

D. A. SANDERS 
Nyack, N. Y. 

1 0¢. CHARGES RADIO & AUTO 
STORAGE BATTERIES AT H O ME 

WITH AN 

$15  F-F BOOSTER 
The Pioneer Charger.  Is it 
not gratifying to feel Your 
Radio Batteries will never 
Fail and that you are Al-
ways Ready to Receive all 
Radiophone  Broadcast  Mu-
sic and News, never having 
to be  careful  of  or tell 
Friends Your Batteries are 
dead?  F-F  BATTFRY 
BOOSTERS  Charge  Auto-
matically and Orerste Un-
attended.  Screw  Plug  in 
Lamp Socket, Snap Clips on 
Battery Terminals and see 
the gravity come up.  Both 

CHARGES AUTOS & RADIO Waves of Current are recti-
fied thru Adjustable  and 

Easily Renewable Infusible Carbon Electrodes, which Main-
tain a Constant Efficiency and Last thousands of hours. 
Also Charges Batteries right in Autos. No skill is Required. 
AMMETER Shows Current Flowinn. eliminating all Guexe 
Work.  COMPLETE  IN  COMPACT SELF-CONTAINED 
PORTABLE  AUTOMATIC  CHARGING  UNIT.  F-F 
Battery  Boosters  are  Full  Wave  Automatic  Magnetic 
Rectifiers  for  105-125  Volt  60  Cycle  A.G.  Current. 
REDUCED  PRICES: 
Bantam Type 6 Charges "A" 6 Volt Battery at 6 Amperes $15 
Type ' 8" Charges 2 to 100 Volt Radio — 13" Batteries $15 
Radio Type A-B Charges Both Your A & B Batteries $20 
Bantam Type 12 Charges 12 Volt Battery at 5 Amperes $15 
Type 166 Charges 6 Volt Battery at 12 Amperes  $24 
Type 1612 Charges 12 Volt Battery at 7 Amperes.... $24 
Type 1626 Is a Combination of Types 166 & 1612  $36 
The Larger Types are for heavy batteries, or where time 
is limited.  Shipping Weights Complete  11 to 15 Pounds. 
Order from year Dealer or Send Check for Prompt Express 
Shipment.  If via  Parcel  Post 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 CHARGING use our Full Wave, Automatic 
F-F  ROTARY  RECTIFIER  of  12  Battery,  8 Ampere 
Capacity. 

Order Now Or Write Immediately for FREE 
BOOSTER & ROTARY Bulletins 34 & 34A. 

The France Mfg Co. OFFICES & WORKS 
Cleveland, Ohio, U.S.A. 

Heslar Variable Con-
densers. 

23 Plate :: 43 Plate 
Designed by engineer. nAh fool, 
Teen yeare• .•• perlenee.  • 
plate, rounttrol to enable , . • 
‘.1jo-tment al  .,tral ,•ii.1 

HESLAR  SOCKETS 
Four distinct Impr.,, 
ments.  Formica post, 
assure  perfect  insula-
tion.  Blades locked b3 
countersinking in For 
mica base.  Admits all 
.1,1 bace 

/ 

HESLAR  Egua-Tone 
PHONES 

Durable,  comfortable  and 
efficient.  Outside  noises 
,Ilminated.  Register nesst 
kleileate sounds. 

TPAP7 M.s.2.1S 

Keeping 
FAITH! 

V OU  radio  enthusiasts  have 
heard of the many improve-

ments and the unusually fine ap-
pearance  of  Heslar  products. 
NO W YOU CAN SEE THEM! 
We present Heslar Radio Equip-
ment knowing positively that it 
will please you. 
Every Heslar product shows last minute 
improvements that are exclusive.  We 
stand back of every one of them.  Go 
to your dealer NO W. Ask for HESLAR 
RADIO EQUIPMENT, or — 

Write for Catalog 
and Literature 

—r 

11 E S LA IZ 
RADIO CORPORATION 
INDIANAP OLIS - •  U•S •A 

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 

When writing to advertisers please mention THE WIRELESS AGE 
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WESTINGHOUSE 
RADIO 

ti BATTERIES t 
Eliminate all Battery Troubles from Radio Sets 

The Westinghouse "A" Battery 
is a full capacity, low voltage, 
slow discharge, long-life storage 
battery  built  exclusively  for 
radio work. 

For "B" battery requirements 
Westinghouse has perfected a 
baby storage battery.  No more 
throwing away exhausted cells. 
No more continuous "B" battery 
expense. 
The Westinghouse "B" is a permanent battery. It never has to be 
replaced.  It will discharge its load with constant, steady voltage. 
Then it can easily be recharged. It gives continuous service to the 
point of exhaustion without growing "scratchy."  If your vacuum 
tube is inclined to be noisy you can adjust the contact on the 
Westinghouse "B" to take off the exact voltage the V. T. requires. 

143/4 in. long 
2./. in. wide 
33/4 in. high 

WESTINGHOUSE 
UNION BATTERY CO. 

Swissvale, Pa. 

Kwitatte 

Get a Westinghouse "A" and "B" from 
your dealer or the nearest Westinghouse 
Battery Service Station and eliminate 
all your radio battery troubles. 

"The best 
Westinghouse 
can build." 

Wireless 

Tele-

graph 

Stocks 

for 

Sale 

Radio 

Tele-

phone 

Stocks 

for 

Sale 

Agents and Stock Salesmen Wanted. 
If it is a WIRELESS TELE-

GRAPH  or a RADIO TELE-
PHONE STOCK, and if it is on the 
Market— WE HAVE IT — WE BUY 
IT— WE SELL IT— WE TRADE 
IN IT—and we can tell you all about 
it.  A few hundred dollars invested 
in WIRELESS, the right kind of 
stock, will produce fortunes in a 
decade, beyond your fondest expecta-
tions. 
Stock salesmen can make good money 

now that the boom is on.  Cut this ad out 
for future reference. 

P. C. KULLMAN & CO., 
The Wireless Brokerage House, 

110-116 Nassau St.,  New York City 

1r -it ME MO, 
RADIO "A" 

BATTERIES 
Built Right Since 1903 

W I THERBEE 

STORAGE BATTERY CO., Inc. 
643-55 W. 43rd St., New York City 

Head 

Receivers 

Micro-

Phones 

Keys 

Jacks 

Plugs 

Etc. 

HIGII GRADE 

WIRELESS APPARATUS 
"-meek.= 6leciric 

C O M P A N Y 
State nod 64th Streets.  Chicago, U. S. A. 

WIRELESS "B" BATTERIE 

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. 
ONE HUDSON STREET 
NEW YORK CITY  SAN FRANCISCO TOLEDO 

timy.F.KLyRiNG ccto 

When writing to advertisers please mention THE WIRELESS AGE 



JULY, 1922 THE  WIRELE SS AGE 93 

Condensite 
  T NSULATION is rarely 

I subjected to more trying 
conditions than in radio. 
The high potentials used 
in sending, the varying 
climatic conditions, from 
the cold of the arctic to 
the heat of the equator, 

from the dryness of the desert to the 
saturated air of the tropics; the rough 
usage encountered at the hands of the 
unskilled, the remoteness from means 
of repair and replacement; all these and 
numberless  other  trying  conditions 
make it imperative that for radio work 
the best insulation should always be 
used. 

Condensite is the name of the in-
sulation which will withstand these con-
ditions, and which possesses all the 
properties essential to radio insulation. 

Upon request we will send the list 
of radio manufacturers who make their 
equipment of Condensite. 

Condensite Company of America 
Bloomfield, N. J. 

citienbuckte CAC,. P. 
ittele   i rt-Colttee   

Rereered S%del 
p. 

7.,46.e4e C/orea' 

Until our supply is exhausted, we are 
offering the above Guy Wires for Antenna 
Construction.  The  turnbuckle is forged 
and machined and the wire twisted and 
tinned 5/32 inch diameter. 

•endeeite  Open sr' 
Sphee s"--7 

171:4 :7-'7'5 ARAV : - ItI  M)P = Zig' 

l4ee 
  f. 

T' b cA/e  en - 
C/as et/ ea -•" 

A W ONDERFUL BARGAIN 

Price, each, parcel post paid   $1.25 
Per dozen, parcel post paid   13.50 

Special quotation for large quantities. 

ASK FOR PRICES ON HARD DRA WN COPPER AND MAGNET WIRE 

HAVERSTICK & COMPANY 
125 South 5th Street Philadelphia, Pa. 

HOWCAN 
I HOOK UP 
MY SET 
BETTER? 

When writing to advertisers please mention THE WIRELESS 

Is there some change I can 
make that will get me the 
distances others are getting?  How 
can I get sharper tuning with my 
present outfit? Is there some source 
of information about the newest 
hookups, the latest developments, 
improved types of aerial, that is really 
dependable and never grows old? Yes 

RADIO EtINDBOOK 
just out, is the first real authority 
on all radio questions.  It is the one 
source of radio information that is 
not opinions, not hearsay, but tells 
authentic facts! 
Its authors are Dr. J. H. Dellinger, 

Chief of the Radio Laboratory of 
the United States Bureau of Stand-
ards and L. E. Whittemore, Alter-
nate Chief. 
Lefax knows all —tells how.  It gives the 

latest hookups, wiring-diagrams, the exact 
function of every piece of apparatus, both 
receiving and transmitting. It is technically 
correct in every day language. It gets right 
down to brass tacks with information that will 
help you duplicate the results that expert, 
attain. 

Always new 
Lefax (leaf facts) Radio Handbook is loose 

leaf. 
I never grows old. All the newest develop-

ments will be covered as soon as (hey happen 
on a series of new'sheets, sent FREE to every 
owner up till July 1st, 1923. 
The price is $3.50 in a handsome six-ring 

binder.  Considering the time, trouble and 
money Lefax will save you —the results it will 
help you get —the satisfaction of having the 
cream of radio research always at your finger 
tips —Lefax is the best radio investment you 
could possibly make. Get your copy from one 
of the 300 Lefax agencies or from your 
regular radio dealer.  If he does not knov 
about Lefax yet, order your copy through 
him or send us $3.50 direct and your hand-
book will be sent postpaid.  But be sure to 
get your handbook at once for a full year of 
Lefax service FREE. 

LEFAX, INC. 
159B South Ninth Street 

PHILADELPHIA, PA. 

Publishers of loose leaf handbooks on scores of 
scientific and technical subjects which are used 

as authorities by 
engineers, scien-
tists, universitieT 
and technical 
schools throughout 
the country. 
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,  

SERVICE IS 

• 
SL OG AN 

U. S. TRADE-MARK 
(Registered) 

SINCE 1911 the constant ef-
forts of our personnel to render 

the highest possible service to 
manufacturers and dealers has 
placed us among the leaders in the 
Radio field. 

Every article sold by us is backed 
by our approval, which marks it as 
a standard product of merit. 

We cordially invite you to avail 
yourself of this service, whether 
your business is large or small. 

We will be pleased to correspond 

with manufact   desiring dis-

tribution in our territory. 

PHILADELPHIA WIRELESS SALES CORP. 
Formerly Philadelphia School of Wireless Telegraphy 

1533 PINE STREET  PHILADELPHIA, PA. 

NO W IN STOCK 

Year Book Wireless Telegraphy, 1922 
Price $6.00 

WIRELESS PRESS, Inc.,  326 Broadway, New York 

-I- 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. $50. 

Licensed under Ar mstrong 
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. 

When  writing to advertisers please mention THE 

Lead-in Insulators 
From 3 Inches to 22 Inches 
Long, With Rod or Hole 

MADE OF PARAMOLD 
A Hard Rubber Compound 

00PE WELL   

Points the Way To 
Better Insulation 

Radio Department 

IlOPEW ELL INSULATION 
& MFG. CO. 
HOPEWELL, VA. 

Saves time, labor and is accurate 

"Prepared Radio Measurements" 
By R. R. Batcher 

Price $2.00 
Wireless Press. 326 Broadway. N. Y. 

0 .11 M OO . I M MO  = MIMI 0 0 =41/ 
A, B, C of Radio Illustrated and Explained 

RADIO 
SI MPLIFIED 
W hat It Is.  How to Buldld 
and Operate the Apparatus 
By KENDALL and KOEHLER 

Licensed Operator and  Radio Instructor 
RA DI O M A DE  PLAI N 

Describes in simple non-technical lan-
guage the principles and NE W DEVEL-
OPMENTS of Radio; the latest and 
most efficient HOOK-UPS: VACUUM 
TUBES; LOOSE COUPLERS:VARIO-
COUPLERS;  VARIO METERS. and 

POSTPAID 1  Mg or operating a Radio outfit. 

everything necessary for those who aim 
to GET THE BEST RESULTS In build-

Illustrated with Diagrams & Photos. 
Cloth 224 Pages  Table ot Contents on request 

JOHN C. WINSTON CO., H-3I Winston Bldg., Philadelphia 

40 =11  • Mi  lI MIO •  • • 

WIRELESS AGE 
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TOPPERWri L. 
ANTENNA WIRE 
The Super-Strength Copper 
50% 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 

liraddock P. 0.  Rankin, Pa. 

NEED MONEY? 
Our Subscription Dept. will tell you 
how to earn it. 

WIRELESS PRESS, Inc. 
326 Broadway, New York 

Use Discretion 
IN BUYING 

and preclude the possibility of 

PO O R R ES UL TS 

We carry only standard 
equipment of r ecog-
nized quality.  Appara-
tus guaranteed by the 
manufacturers and en-
dorsed by us.  Consult 
us before purchasing. 

Use the nearest store 

Western 
Radio Electric Co. 

637 So. Hope St. 
Los Angeles 

1200 Franklin 

Oakland, Cal. 

Operating 

KOG —Los Angeles 

"Benwood" Dial Control 

"Benwood" 

"Benwood" Variometer 

Apparatus—Higher Efficiency 
FINER  TUNING 
Signals Louder and Clearer 

APROPERLY designed variometer brings in sig-
nals very much louder and clearer than the vari-
ous other types of inductances on the market. 

\\ ith this fact in mind we have designed the "last 
word" in variometers—the "Benwood."  Inductance, 
are wound with double cotton covered wire and no shel-
lac, paint or varnish is allowed to cover the wire and 
diminish the effectiveness. 
The "Benwood" features are —minimum distributed capacit‘. 

minimum distance between stator and rotor, large ,ize wi, • 
both coils, positive contact bearings and proper 
design.  This variometer will get splendid 
results on wave lengths from 150 to 650 meters 
with the average vario-coupler.  Price, each.. 

"Benwood" Vacuu m Tube Socket 
Solid Baliehte- Panel or Base Mounting 

H ERE is the very latest and best improvement in 
vacuum tube sockets—the new "Benwood."  Solid, 

highly polished, molded Bakelite, specially designed for 
either base or panel mounting—the only one of its kind. 
Firmly holds any standard four-prong detector or ampli-
fier tube. Eliminates ground hum and noises in operation 
of amplifiers. Terminal posts plainly marked.  Base is 

$1 buy at   00 234x2A inches, height P/2 inches. A good 

.00 

"Benwood" V.T. Socket 

The New, Improved "Benwood" Dial Controls 

THE "BEN WOOD" dial contro ls all have  so lid 
Bakelite knobs of extra large diameter, which 

minimize all body capacity effects, and the new tapered 
design fits the fingers perfectly. The knurling is par-
ticularly fine and sharp. 

SOLID BAKELITE KNOB AND DIAL 
Graduated 0°  to  100° —all markings clearly defined in 

white and stamped into the solid Bakelite —won't wear off. 
Ribs on reverse side prevent turning too far.  Set screw 
deeply countersunk and easily reached. 

Dlam.  Depth  Knob  Each 

BC-7 "Benwood" control  4"  1%"  2"  at base $1.75 
BC-8 "llennood" control  3.4"  1 3/16"  1%" at bass  1.50 

Specify whether 1/4 or3/16' drilling is required 

CATALOG — entted 11,1ce.n : stamool  ps ca tsalog for 
and price list, also complete catalog and 
price list of DeForest Radio Equipment. 

DEALERS--  We manufacture  high grade radio apparatus in 
our own factory and hem, stork ready to 
ship.  Write or wire for our liberal 
dealers discounts. New price and discount 
sheet issued June 15111. 

Uhe 

BAKELITE BINDING POST 

THESE  "BEN WOOD"  binding  posts 
have the same style tapered, knurled 
solid Bakelite grip which fits the finger 

tips and matches the "Benwood" dial con-
trols.  Diameter  Win.  Com-
plete with two washers, each.... 20c 

CO. INC. 

" WORLD- WIDE MAIL ORDER  SERVICE"  
1112 OLIVE STREET, ST. LOUIS, MO. 

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 transmits 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 Vibroplex.  You'll wonder  how 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 Instruc-
tors of Radio Institute of America (for-
merly  Marconi  Institute),  America's 
Foremost School for Instruction in Radio 

Telegraphy, in Teaching Code Reception. 

Order NO W! 

.1. E. ALBRIGHT 
President. 

When writing to advertisers please mention THE WI RELESS AGE 
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l'CiI-N EY 
ECN IIPk4 q1,T 

Type 110 

Regenerative 

Receiver 

with Type 525 

Two-Stage 

Amplifier 

143.1-/4F6Y 
EQe_.ysiNs4E T 

All Kennedy 
Regenerative 
Receivers 
are Licensed 
under 

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

KENNEDY 
Universal Regenerative Receiever 

Type 110 

Is designed to meet the re-

quirements of those who 
wish to cover the entire 
field of Radio. It permits 
of reception on all wave 
lengths in use today by 

Government, commercial, 
amateur, special and all 
broadcasting stations. Cou-
pled with Kennedy Ampli-
fier Type 525 it affords the 
user access to every field 
of Radio. 

Type 110 Receiver can be made to detect, 
regenerate, or oscillate at will, with high 
efficiency, over its entire range of 175 to 

25,000 meters. 

KENNEDY RADIO EQUIPMENT IS SOLD BY GOOD DEALERS EVERYWHERE 

Write for Latest Bulletin C-3 

1HE COLIN I o KENNEDY COVPANY 
RIALTO BUILDI N G 

,   

INC ORPORATE D 

SAN FRANCISC O 

BRACH VACUUM 
Lightning Arresters 
FOR RADIO PROTECTION 
Most sensitive, most positive 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 
NEWARK, N. J. 

Galena, Radiocite 
and other Radio Supplies 

By Mail —Low Prices 
Complete stock, first quality, at low prima.  Or-
ders promptly filled by mall.  Crystals carefully 
tested. 

LIST PRICES 
Crystals, mounted   $0.30 

.25 unmounted 
Condenser, flied receiving   1.00 
Insulators, aerial    .25 
Binding Posts  7s oath up 

15.00 
Tuning Coils  3  50 sad 4.00 
Contact Points. per 1.000 

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, 

Is 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 
• 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, 95 % 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 

RADIO INSTITUTE OF AMERICA 
(Formerly Marconi Institute) 

326 Broadway 
New York 

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. 

bUCK'S 2New75p  Rgaedio C logA  acCtaaatt aallog No . 
275  D eoL. u1x 6e  

NEVER 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. 

Possesses Features Found In No Other Instruments of This Type. Popularly priced at $1.00 
Our No. 666 positive contact socket has bras; receptacle, nickel plated, moulded into 
bakelite socket.  Allowance made In diameter of receptacle for the varying diameters of 
tube bases.  Socket contacts insure certain and positive contact with the end and side of 
prongs of bulb.  As socket is moved in the notch a pressure is immediately exerted on 
the side of the phosphor bronze contacts. 

Our No. A650 panel type rheostat has just the necessary amount of resistance to take care 
of the drop of voltage from the battery when fully charged to the battery at its minimum. 
Base of black moulded composition. Re-
sistance element wound on black fibre 
strip.  Contact arm of phosphor bronze 
of proper tension to insure perfect con-
tact.  Bushing adaptable to any thick-
ness panel up to 041". 

Our No. 700 3/16" and 701 ,4" dial 
and knob are of genuine black bakelite. 
Diameter 3".  Because of the ribbed 
construction of the dial it will not zero 
and being of bakelite it will not dis-
color.  The threaded bushing in the 
dial, which holds the knob is perfectly 
centered, as is the bushing in the knob 
Itself.  This insures a perfect run-
ning dial. 

THE WILLIAM B. DUCK COMPANY, 239-241 Superior St., TOLEDO, OHIO 

RADIO INSTITUTE of AMERICA 
(FOR MERLY M ARCONI INSTITUTE) 

98 WORTH STREET, NEW YORK CITY (Third Floor) Telephone Franklin 1144 

America's foremost School devoted to the 
practical science of 

WIRELESS TELEGRAPHY 
AN D  TELEP H ONY 

All the latest developments in radio apparatus including a 
General Electric 1000 watt vacuum tube (C. W.—I. C. W. and 
telephone) transmitter. 

P RACTICAL T RAI NIN G  Q UIC K ES  R ESU LTS SMA 1.1.EsT COS T 

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. 

W hen writing to advertisers please mention T HE  WI RELESS  AGE 
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$10,000 INVENTION FOR SALE 

THE proprietors of the American rights in a 
new method of constructing wireless vacuum 
tubes desire to dispose of their American 

Patent which will shortly be issued. 

The basic vacuum tube patents will shortly expire 
and the field will then be clear for all.  Neverthe-
less, there have been many patents—and important 
ones—for methods of construction. The invention 
now offered for sale is one of these and anyone who 
appreciates the immense future for vacuum tubes 
for transmission and reception will realise what a 
great asset it would be to possess a method of con-
struction applicable to the smallest and the largest 
tubes, a method ingenious in its conception and yet 
one which has been commercially wed with great 
success by one of the largest lamp manufacturing 
concerns in the World. 

The invention is in the name of John Scott-Tag-
gart and nearly all the types of valves manufactured 
by the Edison Swan Electric Co. Ltd., of London 

have utilised this particular method of construction 
(described in the corresponding British Patent 
159920). 

The chief advantages of the method are: — 

(1). Speed and economy in manufacture. 

(2). Great rigidity. 

(3). No masses of metal which never get properly 
heated during the exhaustion process. 

(4). A higher vacuum is attainable. 

(5). Adaptability to any type of tube using cylindrical 
or flat plates. 

In view of the great utility of this invention as 
proved in actual practice, manufacturers or others 
who would care to enter into negotiations for the 
purchase of the patent for the purpose of manufac-
ture or as an investment are invited to communicate 
with the proprietors through Messrs. Bertram Day 
& Co. Ltd., 9 and ro Charing Cross, London, S.W.I., 
England. 

The offer is for a sale outright of the American patent and manufacturing details and no offer LESS than 

$10,000 would be accepted.  Interested parties would be allowed to inspect the patent file showing progress of the 
patent in the American Patent Office and the novelty of the invention. 

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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"Read 'Em" 

Binding Posts 
17 Styles 

Antenna 
Ground 

Condenser 
Tickler 

Variable  Condenser 
A—Battery -I-
A—Battery — 

8—Battery -4-

B—Battery — 
Plate 
Detector 
Phones 
Secondary 
Primary 
Grid 
Filament 

A Positive and B Negative Battery Post 

Packed in Cartons 
_25 or 50 Each Style 

Quality 
The quality built into every post is 
consistent with the high Marshall-
Gerken  standard.  "Read  'Ern" 
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 

The Afayshall-Geyhen Co 
Y tk 2te Z 1., 1— ) , T4 C )  .7?r,ocit_z 

IVIAI\T UF7A C T UR E: R S —.D1.5' T'ITZEILT 7' 0.2R'S 

Tole do, 01210, U. 

Price $12.00 
F. 0. B. New York City 

NOTICE: All Infringers of this de-
vise will be vigorously prosecuted 

THE KING AM PLI-TONE 

INTRODUCI N G THE Compare I, It with 

tuff  W i g  AN Y. 
IT 

SPEAKS 
I tte tto sxlvtv ws s t ITSELF. 

T ELF.  

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 T WO 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 WI RELESS AGE 
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899 BOYLSTON ST. 
BOSTON, MASS. 

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. 

Ittiii —ltrosticsating Station — WASHIN( TON, I). C — W311" 

For Best Results Use 

The Stro mberg-Carlson Headset 

Stromberg- Carlson 
No. 2-A Headset 

$7.50 
(Encl(Jse 

The Stromberg-Carlson No. 2-A Headset reproduces broad-
casted, long-distance vocal  or musical sounds with  un-
equalled distinctness.  Fine tonal qualities, extreme sensi-
tiveness and superior construction are its important features. 

Order Above and Following Highest Grade Supplies by Mail 
(Immediate Deliveries on All Items Listed) 

Aeriola Senior Westinghouse Receiver   
Aeriola Grand Westinghouse Receiver   
DeForest Radiohome DT 700, less Batteries, Bulbs and 

Headset    
DeForest 2-Stage Amplifier DT 800, less Bulbs and 

Batteries    
Simplex Variometers    
King Amplitone Horns   
Holtzer-Cabot Headset    
UV 201 Radiotron Detector Bulbs, each   
No. 766 Eveready VT Batteries, each   
Gould 6-volt, 60-80 Ampere Storage Batteries   

Certified Check or P. 0. Money Order, Including Postage) 

$65.00 
325.00 

36.00 

35.00 
5.00 
12.00 
7.50 
6.50 
3.00 
23.00 

DOUBLEDAY-HILL ELECTRIC CO. 
AVASIIIN( TON, I). (. -1)istributorts —PI VÌSI MI WII. 

MANUFACTURE  BY 
Ppou ATOM ELECTRIC 
ECURRIEIR COWPDX( 

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 

HORNE 
Radio 
Products 

are stocked 
by leading jobbers 

The Famous No. 315 Series 

Variometers 
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-Bartling  Co..  Detroit; 
United Radio & Eleetrie Ce., Chicago; Hartzell-
Sales Co.. Huntington. W. Va.) Carter Eleotrie 
Co.  Atlanta; Atlantis Radio Sales Co., Dallas 
and the 0-13 Radio Co.. Omaha. 

HORNE 
Manufacturing Co. 

Gen. Offices:  Hudson Terminal Bldg. 
30 Church Street  New York City 

Factory and Works: Jersey City, N. 3. 

Million Point Mineral 
The 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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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 
the Examining corps of the United States 
Patent Office.  Correspondence Invited. 

Other offices: New York, Chicago, Denver, 
Seattle. 

Trade marks registered in United States 
and foreign countries. 

"RADIO TELEPHONY 
FOR AMATEURS" 
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 

DAVID McKAY CO MPANY 
Philadelphia 

Head Sets That Give Service 
Western Electric Head Sets 

Tested and designed by experts, very 
light and sensitive  $15.00 

BRO WN Phones   

SEIBT Phones 
AUTH Phones   

16.00 
  14.00 

8.00 
FEDERAL Phones   8.00 

Ti )1111,),; 

--„, 
Special Motor Generator 

For charging storage batteries -110 volts 
A. C. or D. C.  Generator output-8 to 
10 volts.  8 Amperes D C.  $40 

AETACO Heavy Rotary Switch with special bearing 
and Bakelite Knob -75c each 

Lightning Switches, 600 Volt, 100 Amp   $3.60 
Arkay Horns   5.00 
King Am-ph-tones   12.00 

Cabinets—all sizes and prices 
Everything for Radio  - Send 10c. for Catalog W-7 

Dealers' inquiries invited 

AMER. ELECTRO TECHNICAL APPLIANCE CO. 

111111111 

227 229 235 FULTON ST. 
NEW YORK 

I HAVE 
YOU 

Copies of NVIRELESS AGE for June 1914, Oct. 1914, Dec. 1914, Nov. 1919, 
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. 

WITHOUT KNOB OR POINTER 
11 Plates  $2.50 
23 Plates  3.00 
43 Plates  3.75 

Price $5.00  / 

Price $5.00 

Our new Radio Receiving Set complete with two 
stages of Amplification at $50.00, represents the 
greatest value, efficiency and all around satisfaction so far 
offered in the wireless k industry. 
NE W YORK COIL COMPANY'S line of VARIOMETERS, VARIO-
COUPLERS 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. 

Price $5,0 

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 $3.60 
Sent prepaid east of Mississippi on receipt of price. 
For Western States and to Colonies add 10e; 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 
RECE1VER—$12.00 each, f, o. b. New York. 

We can also furnish in any desired quantity —Con-
denser Parts, Variometers and parts, Horns, Sockets 
1-2-3 mounting, Switches, Jacks, Plugs. 
All of highest "standard" quality at the right price. 

STANDARD RADIO PRODUCTS CO. 
207 Fulton Street  -  -  New York 

W IRELESS O PERATORS W ANTEC 

LEARN WIRELESS At Home 
Spare Time 

The demand for experts exceeds supply.  Pays big sal-
aries, $125 to $250 a month to $10,000 a year and more. 
Our home course will make you an expert operator in 
shortest possible time. Instruction by radio experts. We 
give you Best Theory. Text-Books and Two Instru-
ments Free, the wonderful Omnlgraph used by U. S. 
Gov't in examinations for license—and 

FREE Vacuum Radio Phone sad Code Set 
Given  Free  with  Professional 

Course 
Special Low Cost, Quick, Simple 

Amateur Wireless Course 
Qualifies You for Amateur Li-
cense.  Send for booklet. "How to 
Become a Wireless Operator." 

Thef  New York Wireless Institute 
REE LEARN-0-GRAPH  154 F Nassau Street 

Code Sender  New York, N. Y. 

r 111 ENE  111 II • 

tel 

LIST" 
A MAGAZINE DEVOTED I 
TO AMATEUR WIRELESS 
Officio: Organ: ,4 me•ican Radio Relay League 

New Developments,C.W,Transmission, 
Vacuum Tube Circuits, Regenersative • mi  
Receivers, Underground and Loop 
Antennas. 'Radiotelephony: Relaying 
Operating Department Work. all , 
A.R.R.L. Nevvs; Humorous Stories by  . 
The Old Man.'  All these and many 
more are included in QST. 

SPECIAL TRIAL OFFER • 
Regular price $2.00 per year, 20 cents  El 
per copy. Introductory rate: 7-months  0" 
subscription for.$ I and attached coupon. 

PIN A DOLLAR BILL TO COUPON  ' 
AND MAIL IVTODAY I 

RETURN COUPON 

American Radio Relay League, 
Hartford, Conn. 

Enclosed find $1; please enter my trial 
subscription to QST for 7 months. 

Name  . 

Address   

Picked up Detroit — Denver — Pittsburgh — 
Newark — with no Amplification 

Chicago, Ill. 

"I  thought that you  might be interested 

in hearing of the results I obtained on Mon-
day night of this week with your H.  R. 

Receiver and absolutely no amplification.  An 
interior antenna consisting of about a hundred 
feet of No. 14 covered wire was used. 

"My home is at Winnetka, about eighteen 
miles north of Chicago. on the lake.  After 

picking up tile Chicago station I next listened 
to a concert in Detroit, then a concert at 
Pittsburgh. then a concert and entertainment 
at Newark, and next the last part of the 
Denver.  Colorado.  program.  After  that  I 

picked up two other stations that I could not 
identify, but as it was after ten o'clock here 

I figured that they must be western stations. 

CHARLES A. NASH." 

THIS is a typical experience  with 
Clapp- Eastha m  equip ment —we  re-
ceive such letters daily.  The wide 

range of this H. R. Set and the sharp 
clearness  with  w hich  messages  and 
m usic  co me  in  surprise  experienced 
radio men and absolutely amaze the in-
experienced. 

Si mple to operate —neat in appearance 
— reasonable  in  price —this  set  appeals 
to radio enthusiasts of all  types.  And 
the fact that it is m ade in a plant that 
has specialized exclusively in radio for 
more than  14  years guarantees careful 
work manship. 

If your dealer, because of the unpre-
cedented de mand, cannot sho w you this 
Clapp- Eastha m  Set,  or  cannot  supply 
this  set  fro m  his  jobber,  write  us. 

Co mplete Ne w Radio Catalog 6c. 

CLAPP—EASTHAM CO. 
139 Main Street  Cambridge, M ass. 

Oldest and Largest Exclusive 
Makers of Radio Equipment 

CLAPP-EASTHAM 
TYPE 1111 

Regenerative Receiving Set 
(Licensed under Armstrong 

SPECIFICATIO NS: 

Cabinet —Solid mahogany, dull finish. 

Panel —Condensite,  dull  finish, m a-
chine engraved, white letter-
ing. 

Dialx —Indestructible  metal,  black 
with white lettering. 

Condenser —Balanced type, built as a 
Vernier; 2 rotary, 3 station-
ary plates. 

Antenna  Inductance — W ound 
for mica tube. 

Plate Inductance — Wound on molded 
ball. 

Binding Part's —Black rubber covered. 

Sw itch —Fan blade. 

Itheostat —Clapp- Eastha m type H400. 

Circuit —Single circuit regenerative. 

" BW 

OIL 

Battery —Contained  in  inside 
co mpart ment or external, as 
desired. 

Price —$40. 

U. S. patent No. 1313.1491 

 es wave lengths of 180 to 825 meters perfectly 

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 gives assurance of 
low energy loss and high efficiency. 

Agents and Jobbers write for information. 

KEYSTONE MOTOR COMPANY, Oaks, Montg. Co., Pa. 

W hen writing to advertisers please mention T HE WIRELESS AGE 
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ANOTHER 
PROBLEM 

 SOLVED! 

"RADIOPOLE" 
(Patent Applied For) 

ENABLES THE AMATEUR RADIO 
ENTHUSIAST  TO  E ASI L Y  AND 
CHEAPLY  ERECT AN  AERIAL  OF 
MAXI MU M EFFICIENCY. 

"RADIOPOLE" IS A KNOCK-DO WN, 
ALL-STEEL POLE, HINGED AT THE 
BASE,  THAT  CAN  BE  QUICKLY 
BOLTED TOGETHER AND ERECTED 
BY ONE MAN. 

IT IS LIGHT, STRONG, AND SER-
VICEABLE.  AND  COMES  TO  YOU 
COMPLETE WITH  TOOLS,  READY 
TO ASSEMBLE. 

Ask your dealer or write to us 

LITTLEFORD BROS. 
Pearl St., Cincinnati, Ohio 

Department "R" 

The end of a perfect howl 
Fr HE squalls of a two year 

old are as music to the ear 
beside the howling demonstra-
tion put up by a fractious radio 
set. And how a set can howl 
unless one offers the soothing 
influence of the proper ampli-
fying transformer. 

Most any transformer can 
amplify sound, but it will also 
amplify the stray fields which 
produce howling and distor-
tion. It takes the Acme Am-
plifying Transformer with its 
specially constructed iron core 
and coil to put an end to the 
howls and yowls. Only when 
you add the Acme do 
you get the realistic 
tone and volume 
so markedly absent 
in the ordinary radio 
receiving set. 
The Acme Radio 

Frequency Trans-
former  greatly  in-
creases the range of 
any  receiving  set, 
either vacuum tube 
or crystal detector 
type.  The Acme 

AC ME A-2 

e lik 

Type A-2 Acme Amplifying 
Transformer 

Price $5 (East of Rocky Mts.) 

Audio Frequency Transform-
er produces not only volume, 
but reality of tone. It is indis-
pensable to the satisfactory 
operation of loud speaking de-
vices. The combination of one 
or more stages of Acme Radio 
and Audio Frequency Trans-
formers assures the maximum 
of range, of volume and of 
reality in tone. 

The Acme Apparatus Com-
pany, pioneer radio engineers 
and manufacturers, have per-
fected not only Radio and 
Audio Frequency Transform-
ers as well as other receiver 

units and sets, but 
are recognized as the 
foremost manufac-
turers of Transmit-
ting Apparatus for 
amateur purposes. 
Sold only at the best 
radio stores.  The 
Acme  Apparatus 
Company, Ca m-
bridge, Mass., U.S.A. 
New York Sales 
Office, 1270 Broad-
way. 

ME 
for amplification 

When writing to advertisers please mention THE WIRELESS AGE 
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To Hear Radio 
Music Perfectly 

MATCHED-TONE 
is a trade-mark registered 
in the U. S. Patent Office. 

THE  fact  that  Br an des 
Matched-Tone headsets are 
part of the standard equip-

ment of the receivers supplied by 
the leading radio manufacturers 
speaks for itself.  Unless the pur-
chaser of a receiver hears well, he 
cannot enjoy broadcasted music to 
the utmost. 

If your receiver is not equipped with 
a Brandes Matched-Tone head-
set, you can buy one from your 
dealer, with the understanding that 
unless you obtain the results expect-
ed of it, he will refund your money 
after ten days' trial. 

C. BRANDES, Inc 
237 Lafayette Street 

• 
Wireless  Headset  Specialists 

"W 718"  New York, N. Y. 

"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 plates 
are secured by three screws thru high 
grade formica plates.  There are no slid-
ing contacts, the connection to the rotary 
plates is obtained by means of an extra 
flexible 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 formica 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 18-plate condenser has the sa me capacity as the average 2I-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 rents a line.  Minimum space 
seven  lines.  Payable  in advance. 

Is your way better('  Patent your im-
provements.  A good patent may lead to 
wealth.  But note: patents are 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. 

PATENTS —Send for free book.  Contains 
valuable information for inventors.  Send 
sketch of your invention for Free Opinion 
of its patentable nature.  Prompt service. 
(Twenty years'  experience.)  Talbert & 
Talbert,  460 Talbert Bldg., Washington, 
D. C. 

PATENTS. Protect your invention today. 
— Write for 1922 Illustrated Book Free. 
Radio-Electrical, Chemical and Mechanical 
Experts. A. M. Wilson, Inc., 312-18 Victor 
Building, Washington, D. C.  (Successors 
to  business  established  1891  by  A.  M. 
Wilson.) 

MANUFACTURERS'  REPRESENTATIVES 
with offices in Pittsburgh, Pa., and Huntington, 
W. Va., calling upon the best 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. 

AGENTS WANTED in every city and town 
to sell standard radio apparatus.  Attractive 
discounts given.  If interested write us at once, 
stating age and radio experience.  Wilmington 
Electrical Specialty Co., Inc., 912 Orange Street, 
Wilmington, Delaware. 

Transmitting Parts To Be Sold Below Cost — 
Three essential parts of excellent Transmitting 
Set, in perfect condition and excellent working 
order, to be sold as a whole or separately. 
Motor Generator Set with synchronous disc 
discharge -880.00;  Switch  Board —$25.00; 
Transformer, 2E W 240 cycle —$20.00.  Only 
one of each Item.  Write at once for details if 
interested.  Doubleday-Hill Electric Co., 719 
Liberty ANP.. Pitt ,,burgb, I's. 

Firco 
Radio Apparatus 
For sale by all prominent dealers 

JOHN FIRTH & CO., Inc. 
Pioneers since 1901 

709 6th Avenue  New York 

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.,  ago, 111. 

0.• 

ksAecuillutparta if etrotA 
said fCkanirTiv, „ 

5 no c'a e oaf to AIM50111 

cinare lourr re.5eprovitwitt 

licensed under 
Armsbong 11.  Patent, 

N. 1113 49, 

,9-caty 
.1•••• =••••= mmv  

RADIO POSITIONS OPEN! 
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. 

W E are also placing men in ship and 
land stations. Thus far the demand 

for men 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 ST., NE W YORK CITY 
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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 S. 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 

When writing to advertisers please mention THE WIRELESS AGE 
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AN  EXTRAORDINARY  SUCCESS! 
iya 

c.ACtI'M 
itrEs 

t1NOT-111  514, 

WIRabS VACLUM TUBES 

)0/1. SCOITTALORI 

ELEMENTARY 

TEXT BOOK ON 

WIRELESS 

VACUUM TUBES 

By 

JOHN SCOTT-TAGGART 
Member of the 

American Institute of 
Electrical Engineers. 

Author of 
"Thermionic Tubes in 
Radio Telegraphy and 

Telephony." 

$3.00 post paid 

This very latest book on vacuum tubes, written in the 
style you are used to and illustrated by drawings of the 
kind to which you are accustomed, has only just been pub-
lished. 

It is the second book on tubes by John Scott-Taggart, 
who has written more about this subject than any other 
author in the world, and who has achieved a well-deserved 
reputation.  Many of his articles have been written for 
"The Wireless Age." 

Written solely for the experimenter and student. 
Many radio schools have adopted it as their standard book on 

tubes. 

If you are a radio experimenter you will buy this book the mo-
ment you see it.  It is bang full of practical circuits and informa-
tion.  There is no other book on the market which gives you the 
final results of years of practical experience of commercial and 
amateur radio workers.  You are given the BEST circuits for every 
purpose. 

There is no book which gives such a full account of vacuum 
tube transmitters and radiotelephony.  Many of the circuits are 
published for the first time. 

Remember that this book is written by a professional wireless en-
gineer who knows your needs and is recommended and backed by us. 

A mass of practical information at a reasonable price.  240 pages, 
130 diagrams. 

A large book (9 in. by 6 in. by 1 in.) handsomely bound in BLUE. 

A second Edition was called for within a month of publication. 
This speaks for itself.  Sales are very rapidly rising. 

CONTENTS 
Fleming Valves —The three-electrode vacuum tube 

and its applications—cascade vacuum tube amplifiers 
—Principles of regenerative amplification and self-
oscillation —Regenerative reception of wireless signals 
—Continuous wave receiving circuits —Vacuum tube 
transmitters —Radio-telephony systems employing vacu-
um tubes —Further vacuum tube applications. 

O R D E R  Y O U R  C O P Y  A T  O N C E 
Ask .-mr wireless dealer or order direct ($3.00 post paid) from 

JOHN FIRTH & CO., 18 Broadway, New York City 

Radio Panels and Parts 
Start your set right.  Pay particular attention to "insula-
tion."  Get a good panel and dependable parts.  To make 
sure that you do get them look for the dealer displaying this 
sign: 

CONDENSITE N 
C ELORO  

RADIO PANEL SERVICE 

CONDENSITE CELORON PANELS and PARTS are right.  You 
can bank on them, for this strong, handsome, waterproof material (ap-
proved by the Navy Department, Department of Engineering) is ex-
tremely high in surface and volume resistivity and dielectric strength. 
It machines readily, engraves without "feathering," and takes a beauti-
ful natural finish—polished or dull. This is why it is so widely used 
for panels, tube bases, mountings, variable condenser endplates, tubes, 
dials, knobs, handles, bushings, etc. We can machine all of these parts 
to your specifications. 

Send today for our Radio Panel Guide 
Are you an enthusiast?  This Guide describes our panels in detail—tells how 
they are made and what they cost.  Are you a radio dealer?  Learn about 
Celoron Radio Panel Service and how easily and profitably it enables you to 
supply your customers with panels and parts fully machined and engraved to 
their specifications.  Write for our Special Dealer's Proposition today. 

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 $  (  273 .00 
erect  aerial,  insert  tubes 

hook on batteries —and listen)  

UnexcelledforRadioTelephone Reception 
Do 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. 

CO NTINE NTAL 
RADIO AND ELECTRIC CORP. 
Dept. E 6 Warren Street, NEW YORK CITY 

"NE W  YORK'S  LEADING  WIRELESS  HOUSE" 

When writing to advertisers please mention THE WIRELESS AGE 



Amateur Radio Stations of the 
United States 

Supplementary List brought up-to-date from June W IRELESS AGE 

First District 
1 01)  Gardner, Bryant H.  57 Day Ave... Westfield  Mass. 
1  Gordon, Fred W., West Road. Belgrade Lakes, Maine 
1 1,11  Tabbut, A. Ralph. 6 First South St., 

Bar Harbor, Maine 
I 1.1  Wilson, Vernon K.. 5 Went St  Portland, Maine 
1 1.0  Guillemette, Joseph D. 70 Magill St., Pawtucket, R. I. 
I NA  Novak, Nathan,3719 No. Main St.. Bridgeport Conn. 
1 PS  Meriden Radio Club. 35 Colony St  Meriden. Conn. 
1 QC  Keyes, Ernest R.. 311 Nahatan St  Norwood, Mass. 
1 QE  Van Allen, Edward J., 26 Park Row. Stamford. Conn. 
1 QW  Eckert.  Clendenin.  Strawberry  Hill_Stamford, Conn. 
1 101  Bowman, Everett L„ 96 Water St....Clinton, Mass. 
1 RR  CavaBIM  Elio, G., 305 Court St  Plymouth, Mass. 
I 11$  Klein, William G., 20 Fairfield St., 

Springfield. Mass. 
1 SA  Stagg, Charles H., 1739 Dixwell Ave  

New Haven, Conn. 
SG  Woodward. Dudley B., 35 Pond St.. .Greenfield. Mass. 

1 SO  Dinsmore. Rodney L., 37 Shawmut St  
So.  Portland, Maine 

1 Sit  Sloan  Edgar T.. 154 Oxford St  Hartford. Conn. 
1 ST  Lemieux. Gustave. 657 Main St  Berlin, N. H. 
1 TA  Gallagher, Raymond, 19 Chautauqua Ave., 

Nashua, N. H. 
1 're  Gregory. Horace E.., 3 Lewis St  Norwalk. Conn. 
1 TII  Ares. Charles K., 217' Preble St.. So. Portland. Maine 
I TE  liessette, Raymond P.  Suiford St., 

So. Bellingham. Mass. 
Tm  aim's. Arthur B.. Sprinc St., Vineyard Haven, Mass. 

1 TO  McDermott. William .1., 31 Pleasant St. Bristol. Conn. 
1 To  Ferris, Paul F.. 316 Lynnfleld St  Lynn, Mass. 
1 TT  Tepper, Donald T.. 58 East Haverhill St., 

Lawrence, Mass. 
1  AlcIntyre, John I.. 10 Violet St  Lynn Mass. 
1 TV  Fay, Marshall H., 36 Park Ave.... Winchester, Mass. 
1 l'A  Pierce, John A.. 100 Main St  Orono. Maine 
1 FE  Bosse. Armand J.. 239 Blake St... .Lewiston, Maine 
1 111.  Shepard, Ernest L., 76 Pine St  Bath, Maine 
1 UT  Moody. Norman B.. 6 Noyes Place....Augusta, Maine 
I l'1  Waite. Gordon D., 18 Ware St  Lewiston Maine 
1 IV  Cameron. Ilalph W. E., 145 Galen St., 

Watertown. Mass. 
1 I'W  Elder, Thomas P.. 68 Williams St., New London, Conn. 
1 l'X  East Bridgewater High School. 

East Bridgewater. Mass. 
1 VA  Palmer, Clarence E. 66 Marne St. New Haven. Conn. 
1 VII  Foley.  Francis  559 Washington  St—Denham, Mass. 
I VD  Allen.  John,  53  Garfield  St  Springfield. Mass. 
1 VI  Petersen, R. Lee, 11 Lunt St.. Norfolk Downs, Mass. 
I Vi.  Cormier.  Ernest J„  26 Locke St. 

No. Cambridge. Mass. 
1 VII  Macdonald, Herbert C., 109 Stow St Waltham. Mass. 
1 V I:  Simmons, Norman It.. 45 Oakland St. Bristol Conn. 
I VN  Potts. Leslie T.. 11 Allyn St  Holyoke, Mass. 
I VI)  Stacker. Robert J., .48 Mountain Ave  Winsted. Conn. 
1 Vs  Retortion, John H., 73 Wellington St.. Worcester, Mass. 
1 WA  Bigelow, Henry M. L., 1 Fennway Road, 

West Hartford, Conn. 
1 WC  Hartmann Mfg. Co., 308 Pearl St... Hartford. Conn. 
1 WE  Northrop. Robert I.  Weatogue, Conn. 
1 WI  Hanson, Kermit F., 126 Brown St., 

So.  Portland. Maine 
Morin, Hobart L., Berry Ave. .West Yarmouth, Maas. 
Frueh. Frederick 0„ 20 Arcadia Park. 

Dorchester. Mass. 
1 IVN  Duffy, Charles E.. 55 Blomifleld St.. Dorchester, Mass. 
1 WV  Sawyer, Arthur W., 33 High St....Yarmouth. Maine 
1 WX  Sauer. Charles R.. Old Field Road_Fairfield, Conn. 
1 A All  Kunz. Clifford A., 9 Harris Ave.. 

Jamaica Plain, Mass. 
1 A Al.  Donahue. Leonard M  Richmond. Vt. 
1 A AN  Hatch, Harold P.. 150 School St  Everett. Mass. 
AAT  Carder, Robert W., 23 Chardon Road. 

W.  Medford, Mass. 
I ADD  Belton. Everett T.. 35 West Main St... Ware. Mass. 
1 .34•14 lionatc. Frank. 882 Howard Ave.,..New Haven, Conn. 
1 All  Cole. George E., 350 Piedmont St.. Waterbury, Conn. 
1 RAZ  Hotchkiss, Alan W.. Pond Point Beach. 

Milford, Conn. 
1 WM,  Grundy, Leslie W. Main St  Phillips, Maine 

CHANGE -OF ADDRESS 
I Ti.  Wilmott. Roy E.. 108 Anderson  Ave.. 

West Haven, Conn. 
I A it X Boynton. A. S., 13 Griswold St  Meriden, Conn. 
1 AsY  Goss, Horace. Box 1  Fssex. Conn. 
1 C.1X  Stetson, Thurston L.. 51 West St... .Elmwood. Mass. 

V51 

Seventh District 
7 A E  Edgar. Thornton. It. F. D. No. 3. Walla Walla, Wash. 

Eighth District 
RE-ASSIGNED CALLS 

8  Orrie Baumgardner, 4409 Lorain Ave. Cleveland. Ohio 
9 11.1  Donald C. Meyer, 9714 Lamont Ave. Cleveland. Ohio 
8 Cr  IV.  G.  Chandler. Blank St  Sylvania. Ohio 
8 11Z  Donald L. Ross. 122 Afidwood Ave  Toledo. Ohio 
8 III  Howard C. Barton. 11,8 Myrtle St  LeRoy, N. Y. 
8 .11  L. Miller Andrus. 505 E. Ingham St. St Johns. Mich. 
8 .11:  Russell L. Sehwing, 15 University Ave—Buffalo. N Y. 
8 Ell  cori G. Gutman. 3504 E. 110th St.. Cleveland, Ohio 
8 EN  Melvin A. Leach. Lansing High Shoot, 

Seymour & Shlawaese, Lansing, Mich. 
8 7,Z  Sherman B. Landman, 134 S. Oakley Ave.. 

Columbus, Ohio 
R All  1.. Russell York. 4555 Harding Ave Detrolt. Mich. 
8 MT'  Myron It. Premus. 53 McKinley Ave., Kenmore. N. Y. 
1.11  Elmer Priebe. 3887 W. 37th St  Cleveland. Ohio 

8 1.1  Chas. S. Taylor. 598 Masten St  Buffalo, N. IF. 
14111  K.  A. Duerk, 309 Clinton St  Defiance. Ohio 

O I.W  John C. Slade. R. F. D. No. 1   Hamilton, Ohio 
8 OF  Orange Publishing Co.. Inc.. 

922 Irving Ave.. Syracuse, N. Y. 
115  Harlan N. Walker, 114 Glendale St., 

Highland Park, Mich. 

SZ  St. Lawrence Univ., Park St.  Canton. N. Y. 

8 TF  Percival It. Piper, 3807 Kirby Ave., W. Detroit, Mich. 
8 TO  Fred J. Kuchlick, 622 Vine St  Coshocton, Ohio 
8 CD  Clark W. 1.1awby, 1000 Pitkin Ave  Akron. Ohio 
8 IN  Jo Bradley Reed, 305 W. 7th St.... Marysville, Ohio 
8 FR  Fred Cain, 1224 Bryden Rd  Columbus, Ohio 
8 WP  Jas. W. Speer, 2994 Euclid Hts. Bice., 

Cleveland Hts., Ohio 
8 ABU  L. L. Charmicky, 9604 Sophia Ave... Cleveland. Ohio 
8 ACB  Arthur D. Lewis  Glenlyon, Pa. 
8 ACN  Albert Bentz, 3545 Hazelhurst As  Toledo, Ohio 
8 AD W Ralph M. Smith, 2249 McGraw Ave. Detroit Mich. 
8 A MC  Clayton H. Blake. 188 Poplar St.... Wyandotte. Mich. 
8 AIH  Russell H. McBride, 218 Woodward Ave.. 

N.  Birmingham, Mich. 
8 AJI  Gerald E. Hyter. 1319 Felt St  Toledo, Ohio 
8 AJT  Phillip Schwartz. 218 Grant St  Washington. Pa. 
8 AOR  Harry Bastyr, R. F. D. No. 2, Catherine St.. 

Glenshaw. Pa. 
8 ARFI  Norman C. Reynolds, 105 Krettner St_ Buffalo. N. Y. 
8 AWN Clinton A. Petry. 603 Wayne Ave  Greenville. Ohio 
8 AJE  Clyde W. Champness, 3716 W. 46th St , C.eveland, Ohio 
S BAK  Carlisle Schroeder, 40 VanAlstyne Blvd., 

Wyandotte, Mich. 
8 BFS  Willard F. Diehl, Y. Si. C. A., 2nd & Market 

Hamilton. Ohio 
8 BJK  George  Maxim,  11505  Lake  Shore  Blvd.. 

Cleveland, Ohio 
BJV  Ralph W. Harris, 1099 Bigfalls Ave... Akron. Ohio 

8 BKR  Cyril W. Dawson, Reginald 0. Dawson. 
53 Jefferson St., Norwalk, Ohio 

8 HUB  Otis R. Barrett, 276 E. Green St  .Nanticoke. Pa. 
ISQL  Durwood L. Bensinger  Elsie, 1111ch. 
BVA  Reid Whipple  80 Third St  Gloversville. N. Y. 

8 BWF Harry C. Yingling, 252 Charles Ave.. 
New Kensington. Pa. 

8 CAK  Alfred L. McCauley,  176 Roseneath Ave.. 
Battle Creek. Mich. 

CDR  William Zellers, 4386 Tumey Rd... .Cleveland. Ohio 
8 CEV  Harry C. Hopkins  Auburn, N. Y. 
o COP  Leo S. Gordon, 319 E. South St  Co m, Pa. 
8 CEA  Barney J. Kucera. 4615 Lester Ave....C14veland, Oh'o 
8 CKV  Ralph E. Humes. 834 Jefferson St.. Springfield. Ohio 
O CKX  Syracuse Boys' Club, 436 Jefferson St., 

E.  Syracuse. N. IF 
8 CU  J Nathan Williams, 1411 Main St  Buffalo N. Y. 
8 CO W Malcolm J. Steiens, 1545 Belvidere St., Detroit Mich. 

NE W CALLS 

CQN  Raymond E. Gower,. 636 3rd Ave— Williamsport. Pa. 
CQO  Ira J. Barber, 504 S. State St., Clark's Summit, Pa. 

8 CQP  A. Paul Ruzynsky. 21 E. Broad St., W. HazeIton, Pa. 
S COQ  Warren A. Somers  Derrick City. Pa. 
CQR  Clay  D.  Richards,  Dewey  Ave  Barnard, N. I. 

8 COS  Lloyd I. Sinn, 726 Prospect St  Van Wert, Ohio 
CQT  Joseph B. AleCune, 488 Fifth St  Donora. Pa. 

a CQU  Chas. H. Heiser, 733 New York Ave..Columbus Ohio 
8 CQV  Carl F. Walsh, 304 Jay St  Rochester. N. V. 
8 CO W Clarence E. Burke, 453 Avenue D_Rochester, N. Y. 
8 COX  Howard A. Thompson, 3401 Ridgway St., 

Pittsourgh, Pa. 
8 COY  Miles H. Robin, 7 Lake Ave  Williamson, N. Y. 
8 CQZ  Chas. W.  Pfister, Johnson St  Osborn. Ohio 
8 CRA  Algeir Ahrens, 47 N. Main St...Canandaigua. N. Y. 
8 CRB  Chas. r. Swoboda, 16475 Libby Rd., 

Maple Ileichts. Ohio 
8 CRC  Henry It. Spelman, 937 Harriet Ave., N. W., 

l'anton Ohio 
8 CRD  Fred. F. Setter. 1924 Forestdale Ave., Cleveland, Ohio 
8 CRE  Harold M. Eeckley, 3327 Detroit Ave. Toledo. Ohio 
CRF  Kenneth Neubrecht  1160 Yondota St. Toiedo.  Ohio 

X CRC  John Wm. Lang, 774 Northampton St—Buffalo, N. Y. 
8 C1111  Loren D. Afacomber, 463 Auburn Ave....Butfato. N. Y. 
8 CRI  Clifford C. Mosher, Jr., 1044 W. Market St., 

Lima. Ohio 
8 CRJ  John It.  Dauberman, 615  St.  Catherine St.. 

Lewlhburg. Pa. 
8 CRK  Gilbert Stybr, 175 Galley Ave., Ross Townxhip Pa. 
8 CRL  Wm. C. Albertson, 5400 Stanton Ave_Pittsburgh, Pa. 
8 CHM Walter J. Kreger, 39 Franklin St Cattaraugus, N. Y. 
8 CRN  Anton K. Rehor, 16350 Libby Rd., Maple Heights, Ohio 
CRO  Clarence G. Keener, 215 Giffin Ave—Pittsburgh. Pa. 

8 CRP  Bryant W. Pocock. 1715 Chicago Blvd., Detroit, Stich. 
8 CRQ  Garnett  F.  Roberts,  Mastin Park... Buffalo, N. Y. 
8 CRR  Starke R. Hathaway. 602 S. Maple St.. 

Marysville, Ohio 
O CRS  Lawrence D. Trevett Buffalo St—Orchard Park N. Y. 
8 CRT  John W. Dixon. 1875 Charles Rd.. East Cleveland. Ohio 
8 CRU  Donald W. Exner  Silver Bay. N. Y. 
8 CRY  Robert Swain, 713 E. University St Ann Arbor. Mich. 
CR W John H. Brabb, 159 Lawrence Ave... Detroit. Mich. 

8 CRX  Howard C. Hanna, 13802 Woodward Rd., 
E.  Cleveland. Ohio 

8 CRY  Wm. T. Munson, 13524 Ashburton Rd., Cleveland. Ohio 
8 CRZ  George W. Stone, Jr.. 9 Evershed St., 

Niagara Falls, N. Y. 
8 CSA  Alphonse Brezinski  12 Rauber St  Rochester. N. Y. 
8 CSB  Leland L. Lathrop  Berkey, Ohio 
8 CSC  Bert Drummond  White Pigeon, Mich. 
8 CSI)  Branko Lazich, 16 Eureka St  Pittsburgh. Pa. 
8 CSE  Raymond Latzer. 439 Fernwood Ave—Rochester, N. Y. 
8 CSF  Elmer .711a, 4304 E. 126th St  Cleveland, Ohio 
8 CSG  Irving W. Littlefield,  147 Moulton Ave.. 

Kenmore, N. Y. 
li CDR  Norman Hellbrun, 425 West Ave  Buffalo. N. Y. 
8 CM  John J. Long, Jr.. 205 Prospect St.,   

Canendalgua, N. Y. 
O CS.7  Vito Grieco, 183 Weddale Way  Roehester, N. Y. 
O CSK  Wilson J. Cox  9902 Plerpont Ave  .Cleveland, Ohio 
CST.  Russell F. Kehl. 3216 Cherry St  Toledo, Ohio 

R CAN! S. L. Blesecker, 335 S. Clinton Ave. Rochester. N. Y. 
8 CSN  Elmer W. Boehmer, 101 Main St.  Hamburg. N. Y. 
!I CS()  Roy Butler, 317 S. Main St  Akron. Ohio 
8 CSP  Frederick It.  Messmer, 611 3farkinson Ave., 

Columbus, Ohio 
CSQ  Howard Mattes, 189 Avenue B  Rô hester. N. Y. 

8 CSR  Glover S. Mohr. 302 N.  Cherry St_Paulding, Ohio 
CSS  James R. Nelson, 418 Caroline St_ Herkimer, N Y. 

8 CST  Marion Y. Law. Thomas St  Scottsville. Mich. 
CSU  William E. Fuller  639 AL A. C. Ave.. 

East Lansing. HIM. 
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8 CSV 
8 CSIV 
8 CSX 
8 CSY 
8 CSZ 

8 ZAF 
8 ZL 
8 ZH 
8 ZZ 
ZP 

8 ZY 
8 MI 
O ZE 

8 ZQ 
8 ZB 

O ZAD 
ZAC 
ZE" 

8 ZG 
8 ZA 

ZF 
8 ZAB 

8 79 

II Mit 
8 ZX 
8 ED 

8 ZAE 
8 ZO 

8 ZAA 

O ZN 
8 XA 

8 XII 

8 XD 
8 XE 
8 1/0 

XH 
8 XJ 
8 XK 
8 XL 
8 NM 
XN 

8 X0 
XP 

8 XS 

O XU 
XV 

8 XAD 

R XAE 
8 XAF 

8 NAG 

8 XAH 
8 XAK 

Fred. W. Blackman, 157 Forrest St  Clyde. Ohio 
Bernard Eveleigh, 142 E. Hoard St— Watertown, N. Y. 
Lawrence E. Forman, 176 North St....Buffalo. N. Y. 
Eckley B. C. Markle. 321 W. Broad St, Hazelton, Pa. 
Louis H. Frost, 112 Hatch St  Syracuse. N. Y. 

SPECIAL AMATEUR STATIONS 

Robt. C. Bohannan, 1188 Willard Ave., Columbus, Ohio 
Charles Candler, 105 S. Ash St  Mt. Marys. Ohio 
Cino Radio Mfg. Co„ 218 W. 12th St., Cincinnati, Ohio 
Clyde E. Darr, 137 Hill Ave., Highland Park, Mich. 
Edw. I. Deighan, 5415 Hermann Ave., Cleveland. Ohlo 
K. A. Duerk,  1000 Wilhelm St  Defiance. Ohio 
Cyrus H.  Fraser, 48 Glenwood Ave_Butralo, N. Y. 
Clarence T. Hewitt, 7942 Westmoreland Ave., 

Swissvale. Pa. 
Roy C. Ehrhardt, 117 S. Blakely St., Dunmore, l's. 
Earl S. Ensign  Wm. Van Behren, 

923 W. Bancroft St., Toledo. Ohlo 
Experimental Radio Association  Mayville, N. Y. 
Clifford H. Galloway, 612 Park St., Barnesville. Ohio 
A. AL Lindsay, Jr., 600 Park Ave—Rochester. N. Y. 
A. .1. Manning, 252 McKinley St  Salem, Ohio 
Chas. J. Murray 714-726 IV. Fair St., 

New Philadelphia, Ohio 
Maurice H. Pancost, 1101 Climax St_ Lansing. Mich. 
Shotton Radio Mfg. Co.. 413 Connel Bldg., 

Scranton. Pa. 
John H. Stenger, Sr., 66 Gildersleeve St., 

Wilkes-Barre, Pa. 
John C. Strobel. Jr.. National Rd.. WheelIng, W. Va. 
Harry S.  Weber,  1113 Walnut St  Dover, Ohlo 
Parker E. Wigan). 412 Whitney Ave.. 

WIlkinsburg, Pa. 
Burton P. Williams, 3220 Orleans St., Pittsburgh, Pa. 
Loren G.  Windom,  1375 Franklin Ave. 

Columbus, Ohio 
J. Warren Wright, 1119 S. Fountain St., 

Springfield, Ohio 
J. IV. Kauffman, 208 Claremont Ave. Ashland. Ohio 
Univ. of Michigan. Dept. of Elec. Eng., 

Ann Arbor, Mich. 
Precision Equipment Co., 2437 Gilbert Ave., 

Cincinnati, Ohio 
Ford Motor Co.   Dearborn. Mich. 
Penna.  State  College   State College, Pa. 
Washington & Jefferson College, Department of 

Physics,  Washington. Pa. 
P.  E.  Wiggln,  412 Whitney  Ave. .Pittsburgh Pa. 
Ohio State Univ.. Elec. Eng. Dept_ Columbus. Ohio 
Frank Conrad, 7712 Penn Ave  Pittsburgh, Pa. 
Ford  Motor Co.   Northville, Mich. 
M. H. Pancost. 1101 Climax St  Lansing, 3fieh. 
Bucltnell  Univ.,  Pent.  Elect.  Eng Lewisburg. Pa. 
The Detroit News, 615 Lafayette Blvd., Detroit. Mich. 
The Detroit Edison  Port Huron, Mich. 
Wilcox Laboratories. 131 S. Fairview Ave.. 

Lansing. Mich. 
Cornell  University,  Franklin  Hall... Ithaca. N. Y. 
F. S. McCullough  126 Lincoln Ave. .Pittsburgh, Pa. 
Federal Telephone  & Telegraph Co., 

1738 Elmwood Ave.. Buffalo. N. Y. 
Henry B. Joy, 1740 Penobscot Bldg., Detroit, Bitch. 
Flovvard P. Hardesty, 396 Monterey Ave.. 

Highland Park, Mich. 
Doron Bros.  Elec.  Co.,  329 Terrace Ave.. 

Hamilton, Ohio 
Ohio  Mechanics  Institute   Cincinnati, Ohio 
Wittenburg College, Carnegie Science Hall, 

Springfield. Ohlo 

GENERAL PUBLIC STATIONS 

WFE Ann  Arbor  Railway  Co  Frankfort, Mich. 
WLD Pere Marquette  It.  R.  CO  Ludington 311ch. 

TA 
YD 
YG 

YH 

TI 
YK 

TM 
YN 
TO 
YQ 

YR 
YS 

YT 
YU 
TT 
YAA 
VAR 
YAC 

TAD 
YAK 
YAF 

TECH. AND TRAINING SCHOOL STATIONS 

Edw. L. Colby. Cor. Genesee & South, Auburn. N. Y. 
Shaw Tech.  School  E Cleveland, Ohio 
Mich.  Agri.  College. Elec. Ens Dept. 

E. Lansing, 311ch. 
W.  Virginia Univ„ Dept. of Physics, 

Morgantown, W. Va. 
Univ. of Pittsburgh, Dept. Elec. Eng Pittsburgh, Pa. 
Ohio Wesleyan  Univ., S.  Sandusky St, 

Delaware. Ohio 
Denison Univ.. Dept. of Physics  Granville Ohio 
Battle Creek High, Van Buren.. _Battle Creek, Mich. 
Ohio State Univ.. Dept Elec. Eng  Columbus, Ohio 
Independent Wireless  Telegraph  Co., 

Main & Tupper. Buffalo. N. T. 
Miami  Univ.   Oxford, Ohio 
Univ. of Cincinnati, Dept. of Physics, 

Cincinnati, Ohio 
Mt.  Union  College   Alliance, Ohio 
Y. 31. C.  A.     Dayton. Ohio 
Grove City College  Grove City, Pa. 
Marietta College, Dept. of Physics  .Marietta. Ohio 
Scott High School.,, Collingwood Ave... Tol edo. Ohio 
St. Xavier College, Victory Pkway. & Dana 

Cincinnati, Ohio 
C.  H.  Howe. Board of FAlucation_Cinelnnati, Ohio 
Oberlin  College,  Peters  Hill  Oberlin, Ohio 
Univ. of Detroit, 650 E. Jefferson Ave., Detroit, Mich. 

LIMITED COM3fERCIAL STATIONS 

KOP  Detroit Police Dept  Detroit, 31:ch. 
ROY  Doubleday-Hill Elec. Co.. 719 Liberty Ave., 

Pittsburgh. Pa. 
WBY  Illinois Pipe Line Co  Lima. Ohio 
WCQ  Illinois  Pipe  Line  Co  Findlay, Ohio 
WFD  Ford Motor Co  Flat Rock. Mich. 
II'NA  Ford Motor Co  Dearborn, Mich. 
II PZ  Ford Motor Co.  River Rouge Station 

Springwells. AI ich. 
WCAA Meade Pochahontas Coal Co  Tralee, W. Va. 
WCAF  M M. Limestone & Chemical Co  Rogers  M ,eli. 
EDEN Ford Motor Co  Dearborn, Mich. 
KDEP Ford Motor CO  Northville, Mich. 
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KDKA Westinghouse Elec. & 31(g. Co., E. Pittsburgh. Pa. 
KDPH Detroit Edison Co., 1700 David Whitney Bldg., 

Detroit. Mich. 
KDPJ  Detroit Edison So  Port Huron, Mich. 
KDPSI Westinghouse Elec. & Mfg. Co  Cleveland, Ohio 
KUX31 Warren W. Kathan, 335 Young St., Cheboygan, Mich. 

BROADCASTING STATIONS 

WCX  Detroit Free Press. 117  Lafayette Blvd., 
Detroit. Mich. 

WFO  Rike-Kumler Co.   Dayton. Ohio 
MIR  Fed. Telephone & Telegraph Co. 

1738 Elmwood Ave., Buffalo, N. Y. 
WHD  W. Va. University  Morgantown. W. Va. 
W M  Warren R. Cox, 5005 Euclid Ave., Cleveland, Ohio 
WHQ  The Times-Union. 22 Exchange St. Rochester. N. Y. 
WO W  Wm. B. Duck Co., 224 Superior St., Toledo, Ohio 
WHIV  U. S. tVeather Bureau  Lansing. Mich, 
W1K  K. & L. Electric Co., 427 Olive St., 

McKeesport, Pa. 
WIZ  Cino Radio Mfg. Co., 218 W. 12th St., 

Cincinnati, Ohio 
WJD  Richard H.  Howe. Denison Ulversity, 

Granville Ohio 
WJK  Service Radio Equipment Co., 

225 Superior St., Toledo, Ohio 
WJT  Electric Equipment Co., 703 State St....Erie, Pa. 
WLW  Crosley Mfg. Co.  Cincinnati, Ohio 
W MH  Precision Equipment Co., 2437 Gilbert Ave.. 

Cincinnati, Ohio 
WOE  Buckeye Radio Service Co., 569 S. Main St., 

Akron. Ohio 
WPG  Nushawg Poultry Farm, R. R.  F. No. 2. 

New Lebanon. Ohio 
WPI  Elect. Supply Co.,  123 Market St. Cleartleld. Pa. 
WI'L  Fergus Elec. Co., 521 Main St   Zanesville Ohio 
WRK  Doron Bros. Elec. Co.. 325 N. B St., 

Hamilton, Ohio 
WSL  J. & H. Elec. Co.. 23-30 Bank Place_Utica, N. Y. 
MIX  Erie Radio Co., Inc.. 117 W. 9th St.... Erie, Pa. 
WTP  Geo.  H. McBride. Peoples Theatre Co., 

Bay City, Mich. 
W WB  Dailey News Printing Co., 402 2nd St. N. W., 

Canton. Ohio 
W WI  Ford Motor Co.  Dearborn. Mich. 
W WJ  Detroit News. 615 Lafayette Blvd  Detroit. Mich. 
W WT  McCarthy Bros. & Ford, 75 W. Mohawk St. 

Buffalo, N. Y. 
W MC  Columbia Radio Co., So. Ave. at Indianola, 

Youngstown. Ohio 
KQV  Doubleday Hill Elec. Co.. 719 Liberty Ave., 

Pittsburgh, Pa. 
WAAO Radio Service Co., 1019 ()carrier St., 

Charleston. W. Va. 
WAAV Athens Radio Co., Box 282  Athens, Ohio 
WAAX Radio Service Corp., 35 Haldane St., Craf ton,-Pa. 
WAAY Yahrling-Rayner Piano Co., 234 W. Federal St.. 

Youngstoun, Ohio 
WAAR Groves-Thorton Hardware Co.  822 4th  St., 

Huntington, W. Va. 
WBAB Andrew J. Potter, 213 Westminster Ave., 

Syracuse, N. Y. 
WBAJ  Marshall-Gerken co., 27 Ontario St  Toledo. Ohio 
WBAU Republican Publishing Co., 3rd & Market Sta., 

Hamilton. Ohio 
WBAV Erner & Hopkins Co., 146 N. 3rd St.. 

Columbus, Ohio 
WBA W Marietta  College,  328  4fir St  Marietta. Ohio 
WBAX John H. Stenger, Jr.. 66 Gildersleeve St., 

Wilkes-Barre, Pa. 
WCAE Kaufmann & Baer Co.  6th & Smithfield Sts., 

Pittsburgh. Pa. 
WCAD St. Lawrence University  Canton, N. Y. 
WCAQ Tri-State Radio Mfg.  & Supply Co., 

309 Clinton St.. Defiance, Ohio 

REGULAR LIST 

1131  Grove City High School (by II. F. Harmon), Main St., 
Grove City, Pa. 

HN  J. C. Adams, 48 N. Washbash Ave. .Battle Creek, Mich. 
HO  IV. Weaver, Jr., 610 Church St  Ann Allier, Mich. 
HP  G. NI. Benas, 1636 Elm St  Utica, N. Y. 
HQ  W. T. Pasanne, 21 Lamson PI  Detroit, Mich. 
HR  W. A. Cawley, R. F. D. No. 3  Milton, l'a. 
HS  R. S. MooseII, 191 Center St  Ashtabula, 0. 
HT  J. L. Egan, 120 Barton St  Buffalo, N. Y. 
HU  A. Anderson, Main St., Box No. 223  Hubbard, 0. 
HV  L. H. Goldberg, 12011 Scottwood Ave....Cleveland, 0. 
11W  Le R. Daniels, Jonesville St  Litchfield, Mich. 
HX  F. E. Lindblom, 21 Linden Ave  Jamestown, N. Y. 
BY  R. W. Shoop, 160 % Jefferson Ave  Vandergrift, Pa. 
HZ  W. D. Orser, 466 Augustine St  Rochester, N. Y. 

IA  0. A. Stelnkamp,  1931 Clarion Ave.....Cincinnati, 0. 
IB  R. C. Higgy, 50 18th Ave  Columbus, 0. 
IC  S. N. W. Huff, 915 Campbell St  Williamsport, Pa. 
ID  R. 13. Klipec, 11703 Kinsman Rd  Cleveland, 0. 
IE  H. N. Konrad, 750 Ross Ave  Hamilton, 0. 
IF  P. Heasley, 490 Iroquois Trail  Sawyerwood, 0. 
10  F. J. Riley, 1824 E. 35th St   Cleveland. 0. 
IH  E. L. Murrill  Montgomery, IV Va 
II  P. W. Lister, 1167 Wheelock Ave  .Detroit, Mich. 
II  H. W. Mason, 222 W. Main St  Bellevue, 0. 
IK  J. W. Kauffman, 208 Claremont Ave  Ashland, 0. 
IL  I. A. Nerber, 41 Beattie Ave  Lockport, N Y 
IM  H. E. Wistermann, 2465 Lawton Ave.. ...... Toledo, 0. 
IN  S. Johnston, 10 E. Orchard Ave  ...... Bellevue, 0. 
I0  R. F. Schrecker, 543 E. 8th Ave.......Tarentum, Pa. 
IP  G. A. Doeright, 145 Illinois Ave  Youngstown, 0. 
IQ  A. S. Bechtel, 26 Highland Ave  Akron. 0. 
IR  C. J. Taylor. 721 W. Delaware Ave  Toledo, 0. 
IS  R. S. Stuchen, 1018 W. 29th St  Erie, Pa. 
IT  H. E. Stout, 514 Vine St  Wyoming, 0. 
IU  R. E. Sibert  109 E. Benton St  Wapakoneta 0. 
IV  T. A. Reid, 1219 N. Limestone St  Sp-ingfield, 0. 
1W  K. Chamberlain, Northwester High School  Delmit, Mich. 
IX  II. D. Davie, Olean St  Bolivar, N. Y. 
IV  R. L. Gladke, 382 W. Church St  Elmira, N. Y. 
IZ  R. H. Sayles, Jr.    Milan, 0. 

8 JA 
8 JB 
8 JC 
8 JD 

F. S. Travis, 1090 Wilhelm St  Defiance, 0. 
H. W. Harmon, 418 Poplar St.... ..... Grove City, Pa. 
C. 0. Miller, 1131 Dean St  Bucyrus. 0. 
H. A. Oerting, 331 Parker Ave   Toledo, 0. 

JE  E. C. Jones, Jr., 522 Fairmont Ave... Fairmont. W. Va. 
Jie  It. W. Bosworth, 78 S. Proressur St........ tinettin; 0. 
J0  W. D. Maceherson, 923 Nem View Rd....Creverand, O. 
JIL  H. N. Magel   Tippecanoe City, O. 
J1  W. C. White, 1802 Josephine St  Crucinuati, O. 
JJ  P. W. Towsiey, 832 Hickory St  Lansing, Mich. 
JK  N. G. Almgren, 36 Park St  Jamestown, N. Y. 
JL  L. N. Chatterton, 12320 Woodside Ave... .Cleveland, 0. 
JAI  1. W. Copeland, 227 Claremont Ave  Ashland, 0. 
JN  A. A. Morse, Jr., R. F. D. No. 4 ....Wellsburg, W. Va. 
JO  A. L. Van Tine, 176 Grant Ave  Vandergrift, Pa. 
JP  O. A.  Chamberlain, 83 W. Exchange St....Akron, 0. 
JQ  W. & L. Alexander, 135 S. College St  Washington. Pa. 
JR  II. G. Huddle   Napoleon, 0. 
JS  F. J. Burhans, 8 Elm St  Cobleskill, N. Y. 
JT  F. H. Knapp, 1765 E. Main St  Columbus, 0. 
JU  L. H. Ripple. 1601 2nd Ave. N. E  Canton, 0. 
JV  F. P. Thomas, Charles & Brownsville Rd., 

Mount Oliver Station, Pittsburgh, Pa. 
JW  W. E. MacLaren, 2979 Hampshire Rd., 

Cleveland Heights, 0. 
JX  J. Becker, 2680 Monroe St  Detroit, Mich. 
JY  P. Wright, Jr., 7 Gates Circle  Buffalo. N. Y. 
JZ  A. T. Shrine, 46 E. 20th St  Holland. Mich. 

ICA  H. E. Strong, 208 E. King St  Smethport, Pa. 
KB  H. McGary, 5421 Avery Ave  Detroit, Mich. 
KC  F. Eberle, 3803 Lockwood Ave   Toledo. 0. 
ICD  R. A. NIalloy, 1105 Melchoir PI  Canton, U. 
KE  N. J. Roper. 786 Delaware Ave  Youngstown, 0. 
KS'  J. A. Vickery, 306 W. Main St  Bellevue, 0. 
KG  J. W. Kidd, 404 Lafayette St  Niles, 0. 
KB  B. T. Dreyer, 364 Mt. Clair Ave  Detroit, Mich. 
K1  H. B. Roller, Broadway St  Tippecanoe City, 0. 
KJ  E. C. Denstaedt, 383 McDougall Ave....Detroit, Mich. 
KK  N. R. Lamphier, 211 South St. W  Plainesville, 0. 
KL  H. W. Hancock, 337 S. Main St  Charlotte, Mich. 
KM  0. Belprez, 3457 Belvidere Ave  Detroit, Mich. 
EN  W. C. Albertson, 5400 Stanton Ave  Pittsburgh, Pa. 
KO  W. McKenzie, 304 Borgess St  Monroe, Mich. 
KP  R. W. Stolzenbach, 724 W. Market St  Lima, 0. 
K0  R. W. Harter, Pearl St  Spencerville, 0. 
KR  J. T. Smart, 217 S. High St  Marion. 0. 
KS  C. E. Dengler, 285 Brown St  Rochester, N. Y. 
KT  E. Handler, 53 Vassar St  Rochester, N. Y. 
KU  N. Frost, 5 Norway Park  Buffalo, N. Y. 
KV  L. Archer, 880 Prouty St   Toledo, 0. 
KW  G. Miller, 236 Barton St  Barton, N. Y. 
KX  R. Mitchell, 818 Brice Ave  Lima, 0. 
KY  II. P. Hartman   Bradwoods, Pa. 
KZ  H. W. Lerch, 159 Cottage St....  Lockport, N. Y. 

LA  J. E. Bromley, 301 Baynes St  Buffalo. N. Y. 
LB  G. B. Sears, 186 Exeter St  Buffalo, N. Y. 
LC  P. A. Mitchell, 2328 E. 49th St  Cleveland, 0. 
LD  E. Ditty, 1487 Arthur Ave  Lakewood, 0. 
LE  E. 0. Dumas, Scott St  Scottville, Mich 
LF  W. K. Thomas, 17 Emerson Ave  Crafton, Pa. 
1.0  L. W. Kimley, 45 Kensington Ave  Buffalo, N. Y. 
LH  W. H. Raring, 20 Dunsmore St  Crafton, Pa 
LI  C. L Reynolds, 25 Sturges St  Binghamton. N. Y. 
LJ  J. R. Hall, 219 North Ave  Washington, Pa. 
LK  J. E. Williams, 723 Oakland Ave  Ann Arbor, Mich. 
LL  E. B. Ryan, 2105 Senator Ave  Detroit, Mich. 
1.11  W. It. Cooney, 328 Sandusky St   Conneaut, 0. 
LN  H. Terry, 601 Pasadena Ave  Detroit, Mich. 
1.0  A. R. Hill, 1846 Auburn Ave  Cincinnati, 0. 
LP  H. A. Brickman, 1674 Wyandotte St  Lakewood, 0. 
1.0  It. Grossman, 12343 Forest Grove Ave  Cleveland, 0. 
LR  F. Bartholomew   Perry, 0. 
LS  College of Wooster, Taylor Hall  Wooster, 0. 
LT  W. B. Sanger, 89 S. Linwood St  Norwalk, 0. 
LU  C. Breninger, 7993 Richmond Ave  Detroit, Mich. 
LV  E. W. Esslinger, 523 Miller Ave  Ann Arbor, Mich. 
LW  H. L. Sake, 636 Maplewood Ave.. ...... Ambridge, Pa, 
LX  C. A. Ingalls, 90 S. Linwood Ave  Crafton, Pa. 
LY  A. J. Wember, 736 Baker St ..Muskegon Heights, Mich. 
LZ  G. Slybr, R.F.D. No. 1, Box 316  Bellevue, Pa. 

MA  Miami University   Oxford, 0. 
MB  A. R. Miller, Ilinois St   McDonald, 0. 
SIC  M. C. Bartlett, 180 Parker St  Detroit, Mich. 
MD  G. E. Born, 230 Summit St., Mt. Oliver Station, 

Pittsburgh, Pa. 
ME  Beaver High School, Market & 2nd Sts....Beaver, Pa. 
MF  H. W. Woodmansee, 214 Morris Ave  Buffalo, N. Y. 
MG  IV. Updike, Jr., 38 Margaret Ave. E  Detroit, Mich. 
11111  H. C. Looney, 214 Purdy St  Birmingham, Mich. 
MI  K. Sliker, 709 5th St. N. W  Canton, 0. 
31J  P. Davis. 1259 Hayden Ave. E  Cleveland, 0. 
3IK  Radio News & Music Co. (Inc.)  .Detroit. Mich. 
ML  F. Murphy, Grd. DD. & Warner Rd  Cleveland, 0. 
3131  0. E. Swanson, 184 Bath St  Elyria, 0. 
MN  A. E. Alger, 214 Arizona Ave  Lorain. 0. 
MO  F. A. Ploetz. 754 Grand River Ave  Detroit, Mich. 
MP  E. Hopponen, 1632 Euclid Ave  .Detroit, Mich. 
MO  N. P. Doty, 75 Steel St  Auburn, N. Y. 
MR  V. D. Wellington, 511 Gibbs Ave  Wapakoneta, 0. 
MS  D. Booth, 1524 Collingwood Ave  .Toledo, 0. 
MT  R. M. Sincock, 120 Lenox St  Uniontown, Pa. 
MU  W. G. Gallup, 147 Friedley Ave  Bellevue, 0. 
MV  V. J. Coughenour  Plattsburg, 0. 
MW  G. E. Lyman, 217 Morgan St  Oberlin, 0. 
MX  A. H. Hantman, 1485 Fairlawn Ave., 

Dormont, Pittsburg, Pa. 
MY  D. G. Carter, Rathbone PI  Grosse Pointe, Mich. 
MR  H. F. Wannemacher, 17 W. Main St... Lancaster, N. Y. 

NA  E. Michel,  1053 Market St  Meadville, Pa. 
NB  M. H. Nelson, 525 Benton St  Rochester, N. Y. 
NC  A. Kollmar  ,20 Portage St  Buffalo, N. Y. 
ND  C. E. Miller, 71 Aurora St  Lancaster, N. Y. 
NE  A. J. Gogel, 411 Palmwood Ave.  .  .. Toledo. 0. 
SF  H. M. DeGowin, 110 N. Huron St....Cheboygan, Mich. 
NO  J. W ill, 506 Southfield Ave  Birmingham, Mich. 
NH  A. P. Vandergrift, 1019 Manhattan St ..Pittsburgh, Pa. 

NI  J. L. Eddy, Jr., The Knoll  Ithaca, N. Y. 
NJ  W. G. Broughton, 201 DeWitt Ave  Ithaca, N. Y. 
NK  W. P. Van Behren, 2149 Scottwood Ave  Toledo, 0. 
NL  .1. J. Dunn, 2445 Townsend Ave  Detroit, Mich. 
NM  D. R. Girardin, 625 Woodward Ave  .Detroit, Mich. 
NN  W. E. Brindley, 568 Coal St  Wilkinsburg, Pa. 
NO  P. Muscari, 812 E. Pike St  Clarksburg, W. Va. 
NP  L. Chambers, 1521 E. 82nd St  Cleveland, 0. 
NQ  C. H. Kreighbaum, 1256 E. 125th St.  Cleveland, 0. 
NR  C. S. Bacuu, 533 % Prouty St  Toledo, 0. 
NS  E. Hess, 4129 Carter Ave  Norwood, 0. 
NT ' E. W. Richards, 27 Roosevelt Ave ...Binghamton, N. Y. 
NU  J. H. Ferris, It. F. D. No. 1  Elberta, Mich. 
NV  J. A. Barluck, 1026 Talbot Ave....  Braddock, Pa. 
NW  J. F. Eckel, 933 Bank St  Cincinnati. 0. 
NX  G. E. Francis, Jr., 117 31agee Ave....Rochester, N. Y. 
NY  M. J. 3IcConnell, 134 Benham St  Penn Ian, N. Y. 
NZ  E. E. House, 272 N. Michigan Ave. .Battle Creek, Mick. 
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F. V. Hunt, 421 N. Chester St  Barnesville, 0. 
H. F. Kelso, Euclid & 4th Sts  Dravosburg, Pa. 
H. J. Lohman, 427 Olive St  McKeesport, Pa. 
P. L Pennock, Lincoln Way  Minerva, 0. 
F. J. Kahn, 8126 Linwood Ave  Cleveland, 0. 
M. L. Ruhl. 160 Martin Ave  Columbus, 0. 
L. C. Brothers, N. Main St  Wellington, 0. 
N. F. Anger. 1029 Ferdinand Ave  Detroit, Mich. 
A. B. Sparks. 159 Erie St   Elyria, 0. 
N. Schlaack, 405 Knox St.... ..... Birmingham, Mich. 
G.L.Stevenson, 205 Davidson Ave.. Highland Park, Mich. 
T. Schmarzreddt, 9110 Fort St. W  Detroit, Mich. 
J. R. Pell, Jr., 910 16th St .......Parkersburg, W. Va 
G. W. Finegan, 2 Fenwick St  Rochester, N. Y. 
D. S. Perry, 514 Edgewood Pl... ...... Ithaca, N. Y. 
R. J. Lampe, 715 Leeson Ave  Van Wert, 0. 
P. D. Murphy, 162 Jefferson Ave  Columbus, 0. 
E. Galant, 91 Calvert Ave  Detroit, Mich. 
N. E. Colegrove, 1899 Knowles St. -East Cleveland, 0. 
W. J. Wiseman, 436 Cherry Ave. N. E  Canton, 0. 
M. Meister, 2303 St. Clair St  Cleveland, 0. 
C. E. Heffelman, 3124 Tuscara St. W  Canton, 0. 
A. Slag, 4212 Penn Ave  Pittsburgh, Pa. 
C. H. Bogart, 112 IV. Dewey St  Youngstown, 0. 
W. H. Bullock, 1207 Taylor Ave  Ithaca, N. Y. 
R. C. Leacock, 9200 Gratiot Ave  .Detrolt, Mich. 

J. F. McFarren, 1214 Chislett St  Pittsburgh, Pa. 
A. J. Messinger, 135 Albany St  .Buffalo, N. Y. 
E. Haringx, 97 Aberdeen St  Rochester, N. Y. 
T. A. March, 331 Shaw St   New Castle, Pa. 
D. D. Emery, 1832 Harvey Pl. S. E... ..... Canton, 0. 
C. G. Crowley, 76 Florida St   .Buffalo, N. T 
W. J. Vallely,  166 Sterling Ave  Buffalo, N. Y. 
R. C. Husselman, 134 Seneca St  Youngstown, 0. 
J. F. Barton, Main St  Espy, Pa. 
C. S. Taylor, 598 Masten St  Buffalo, N. Y. 
J. J. McNevin. 958 College Ave  .Elmira, N. Y. 
J. Conner, 450 Wellington Ave ...... _Rochester, N. Y. 
A. M. Martin, 5959 Vermont Ave  Detroit, hitch. 
E. C. Epsey, 176 Franklin Ave  Vandergrift, Pa. 
H. Winglemire, 107 Saginaw St  Holly, Mich. 
A. Kaeppner, Jr., 236 Sycamore St  Coluubus, 0. 
H. Breitenbach, 39 Vine St  Danville, Pa. 
C. F. Bramley, 207 Holley St  Brockport, N. Y. 
R. Barringer, 418 N. 'Wood St  Fremont, 0. 
R. Boundy, 56 State St  Grove City, Pa. 
IL C. Gitzgerald, Peach & Cherry Sts   ', Pa. 
R. J. Glass, R.F.D. No. 4  Wellsburg, W. Va. 
P. J. Wallace, Smith Stop  Spears, Pa. 
G. M. Barker, 2901 W. Liberty Ave  Dormont, Pa. 
R. Palmer, 6050 Northfield Ave  .Detroit, Mich. 
J.A.Sullebarger,  1503  Woodbourne Ave.  Pittsburgh, Pa. 

H. L. Lope, 129 Springfield Ave  Wyoming, 0. 
A. A. Lentz, 203 Moselle St  Buffalo, N. Y. 
R. C. Emery, 3166 Poplar St  Grove City, Pa. 
F. W. Servals, Taylor Ave  Falls Creek, Pa. 
A. D. Slavin, 2001 St. Paul St  Rochester, N. Y. 
R. P. Murphy, 186 Granville St  Newark, 0. 
G. H. Smith, 401 5th St  Charleroi, Pa. 
F. A. Hamel, 200 W. Martin Ave  Amherst, 0. 
A. A. Scheppner, 2514 Peach St  Erie, Pa. 
T. H. Mains, 6450 Vinewood Ave  Detroit, Mich. 
D. E. Schellenbach, 204 Elm St  IVyoming, 0. 
W. T. Smith, 803 Clay St  Sharpsburg, Pa. 
L. 0. Adams, 756 E. Market St  Elmira, N. Y. 
F. Collins, 150 Puritan St  Highland Park, Stich. 
T. R. Parker, 619 Dawson •Ave  Bellevue, Pa. 
W. F. Ehrick, 218 W. Lucas St  Bucyrus, 0. 
R. F. Sadler, 400 Strathmore Rd  Lansing, Mich. 
T. Peterson, 1001 Madison St  Ludington, Mich. 
E. L. Ferguson, 1222 W. Ottawa St  Lansing, Mich. 
E. H. Mitchell, 217 E. Main St  Findlay, 0. 
J. W. Anderson, Lincoln St., Box No. 155, 

East Tawas, Bitch. 
E. A. Smith, 8819 Hough Ave  .Cleveland, 0. 
C. C. Richardson, 268 Main St  Greenville, Pa. 
R. R. Schaffner, 149 S. Union St  Akron, 0. 
R. L. Osborne, 547 McClellan Ave  Detroit, Mich. 
F. H. Garrahan, 393 Northampton St  Kingston, Pa. 

M. G. Limb, 151 Beall Ave  Wooster, 0. 
A. E. Mlller, 6811 Clark Ave  .Cleveland, 0. 
M. W. Wetzel, 143 Willowbank Ave  Bellefonte, Pa. 
W. H. Smallenberger, 15 William St  Meadville. Pa. 
R. S. Baker, 41 Steele Ave  Gloversville, N. T. 
E. F. Roberts, Overlook Blvd  Rochester, Mich. 
H. L. Bear, Box No. 59, 3rd St  Freport, Pa. 
0. C. Ornstine, 631 Prescott Ave  Scranton, Pa. 
Reserved. 
N. C. Lewis. 2921 Urwiler Ave  Cincinnati, 0. 
C. J. Emmons, 405 Ohio Ave  Sidney, 0. 
R. A. Gerhard, 478 N. 1st St  Leighton, Pa. 
E. L. Keller, 308 Oakland Ave  .Pittsburgh, Pa. 
C. F. Lohner, 62 Glendale Ave  Bedford. 0. 
H. A. Johnston, 3617 Butler St  Pittsburgh, Pa. 
H.E.Brennan, 2 St. John Pl.. 36th St. & Liberty Ave , 

Pittsburgh, Pa 

• 
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110  R. M. Carson, 150 Wood St  Wilkinsburg, Pa. 
RR  T. J. Donohoe, 841 Franklin Ave  Columbus, U. 
RS  E. A. Valuer, 1441 Market Ave S  Canton, 0. 
ST  II. W. Whitby, 21 Walnut St  Crafton, Pa. 
RU  C. C. Rankin, 2929 Glenmore Ave  Pittsburgh, Pa. 
RV  W. S. lierbster, 622 Industry St  Pittsburgh, Pa. 
SW  H. Pendleberry, 802 N. Main St  Niles, 0. 
EX  E. A. McDonough, 1232 Braddock Ave... Braddock, Pa. 
RI  J. H. McQuaide, 298 45th St  Pittsburgh, Pa. 
252  K. S. Forsbee, RYA)  No  1  .Savannah, N. Y. 

SA  G. G. Moyer, 1417 Cordova Ave  Lakewood, 0. 
Sli  W. D. Sanford  1144 4th Ave  Huntington, W. Va. 
SC  S. H. Graham, 615 W. Washington St....Ionia, Mich. 
SD  L. Wllliams, 248 Tireman Ave  Detroit, Mich. 
SE  Boy Scouts    Hamilton, 0. 
SF  H. L. Molders, 1025 S. Milwaukee St .Jackson, Mich. 
SG  N. F. McDowell, 612 Mithoff St  Columbus, 0. 
SH  L. A. Taylor, 101 Lyceum St  Geneva, N. Y. 
SI  C. 11. Gebauer, 160 Johnson St  Buffalo, N. Y. 

SJ  M. F. Bruning, 2842 Mt. Pleasant Ave  Hamilton, 0. 
SK  C. L. Kesecker   Sleepy Creek, W. Va. 
SL  W. H. Clark, 43 Grove Ave  Highland Park, Mich. 

Sal  C. G. Kaufman, 517 Prescott Ave ...... Scranton, Pa. 
SN  R. M. Edmonds, R.F.D. No. 9  Penn Yan, N. Y. 
SD  K. R. Ling, 413 3rd St  Cresson, Pa. 
SP  A. Elsner, 809 Coleman Ave ...... ...Fairmont, W. Va, 
SQ  C. D. Morris, 195 N. Liberty St  Delaware, O.* 
SR  L. McCanne, 225 Barrington St  Rochester, N. Y. 
SS  T. McMahon, Jr., 2944 W. Liberty St -Pittsburgh. Pa. 
ST  E. C. Wright, 402 Pavey Ave  Columbus, 0. 
SU  R. Hagerty, 5584 Ivanhoe Ave  Detroit, aficb. 
SV  G. N. Hoyt   Perry, 0. 
SW  K. Taylor, 91 W. 2nd Ave  Columbus, 0. 
SX  C. Carlson, 5814 Stanton Ave  Pittsburgh, Pa. 

SY  N. Ballbach, 3230 Concord Ave  Detroit, Mich. 
SZ  W. A. Murphy, 86 Mithoff St  Columbus, 0. 

TA  C. A. Schmidle, Box No. 61, B, Union Rd., 

Ebeneezer, N. Y. 
TB  C. E. Gardiner, 23 N. Perry St  Johnstown, N. Y. 
TC  H. E. Batterson, 13 Richard St  Rochester, N. Y. 
TI)  R. W. Pitt, 343 Birr St.  Rochester, N. Y. 
TE  C. A. Crawford, 1885 E. 90th St  Cleveland, 0. 
TF  W. Atwater, 463 E. 123rd St  Cleveland, 0. 
TG  H. S. Gould, 8520 Brush St  .Detroit, Mich. 
TH  W. B. Jameson, 1019 Res Ave, N. E  Canton, 0. 
TI  C. Eckel, 153 Delaware Ave  Detroit, Mich. 
TJ  J. G. Martin, 12 Innis St  Columbus, 0. 
TK  D. H. Brown, S. Lynn St  Convoy, 0. 
TL  H. C. Loeffler, 2150 St. Paul St  Rochester, N. Y. 
TM  R. M. Brown, 81 Maple St  Dorranceton, Pa. 
TN  N. Emmons, 3d, 909 Grand Ave  Dayton, 0. 
TO  H. R. Young, 309 Eldon Ave  Columbus, 0. 
TP  C. B. Marvin, 951 Euclid Ave  Detroit, Mich. 
11/  B. A. Norris, 1267 l'arkwood Drive  Cleveland, 0. 
TR  I). E. Jenkins, 218 Hyde Park Ave. S  Scranton, Pa. 
TS  W. B. Lacock  Bethany, W. Va. 
TT  J. D. Bay, 640 W. Jackson St  Painesville 0. 
T  N. A. Otto, 427 6th St  Niagara Falls, N. Y. 

A. B. Itudenauer, 1646 Elmwood Ave..... Lakewood, 0. 
0. Brockman, 522 Riddle Rd  Cincinnati, 0. 
A. R. Boyle, 221 Glenwood Ave  .Rochester, N. Y. 
R. Bissell, 506 Pendergast Ave  Jamestown, N. Y. 
F. May, 684 E. Utica St  Buffalo, N. Y. 

Y. M. C. A. Ass'n, 2231 Carnegie Ave... Cleveland, 0. 
B. Ilarter, 200 W. Main St  Frankfort, N. Y. 

. Greeter, 967 McMillan St  Cincinnati, 0. 
. Kreger  Cattaragus, N. Y. 
. D. Seckel, 922 E. Main St  .Columbus, 0. 
H. Ellis, 292 Jewett Ave  .Buffalo, N. Y. 
Quincey, 452 Davison Ave. W  Detroit, Mich. 
C. Robinson,  1751 Northfield Ave  Cleveland, 0. 
Steam, Waverly St  Cattaragus, N. Y. 
R. Witte, 1182 Leverenz Ave  Detroit, Mich. 
II. Poad, 1509 E. 123rd St  Cleveland, 0. 
. Park, 523 S. Albany St  Ithaca, N. Y. 
. McFarland, 802 Woodlawn St  Scranton Pa 
Moerschfelder, Dormitory 6, Carnegie Inst. of 

Technology, Pittsburgh, Pa. 
Weir, 5590 Pocus.set St., Squirrel Hill Station, 

Pittsburgh, Pa. 
French, 1675 Pilgrim PI  Akron, 0. 
.athrop, 11 White St  Blissfleld, Mich. 

omers. 151 E. Main St  Bradford, Pa. 
ith, 41 Seward Ave   Detroit, Mich. 
rick, 559 W. 4th St  NIansfleld. 0. 
bins, 307 1st St  Jackson, Mich. 
man, 50 S. Balch St  Akron, 0. 
ke, 242 Forest St  Oberlin, 0. 
le, 51 Baltimore St  Dayton, 0. 

. 1105 Green St  Marietta. 0. 
ws. Main St  Market, Mich. 
456 Trumbull Ave  .Detroit, Mich. 
, 2217 24th St  Detroit. Mich. 
elt    Lancaster, Pa. 
217 Whitney St  Conneaut, 0. 
1323 Douglass Ave  Youngstown, 0. 
251 E. 8th St  Erie, Pa. 
Jr., 1437 Woodward 
535 IV. Lima St   
9 N. Broadway St  
2122 W. 53rd St  Cleveland, 0. 
1223 Robbins Ave  Niles, 0. 
1418 W. 45th St  Cleveland, 0. 
5 E. State St  Gloversrtle, N. Y. 
12 Tilsit' Sq  Auburn, N. Y. 
nklin St  Freeport, Pa. 
114 McClurg St. S. S.. Pittsburgh, Pa. 
750 Leighton Rd  Cleveland. 0. 
9 Helen St., Mt. Auburn, Cincinnati, 0. 
h, 37 Gaylord St ....Binghamton, N. Y. 
Ford Ave  Ogdensburg, N. Y. 
184 College Ave  Elmira, N. Y. 

Ave., Lakewood, 0. 
Findlay, 0. 
Shelby, 0 

8 VX  E. R. Leone, 7125 Agnew Mt  .Pittsburgh, Pa. 
8 VI  F. N. Louwaert, 1227 N. Burdick St ..Kalamazoo, Mich. 
8 VZ  E. A. Greene, 15 S. High St  Greenville, Pa. 

WA  A. B. Allen, 1549 Temple St  ...Detroit, Mich. 
WR  G. C. Kostelecky, 11802 Union Ave  Cleveland, 0. 
WC  W. L. Snyder, 402 Ridge St  Curwensville, Pa, 
WD  II. S. Morris, 1025 Mary St......Parkersburg, W. Va. 
WE  L. IV.  Reimsnyder, 310 Woodlawn Ave. Elmira, N. I. 
WI  T. R. Wayne, R.F.D. No. 6, Box 14  Bellefontaine, 0. 
WG  E.111.Wllson, Hotel Sherwood,Canisteo St., Hornell, N. Y. 
WE  C. C. Peugeot  Stryker, 0. 
WI  S. Lohman°, 307 W. Main St  Greenville, 0. 
IVJ  C. E. Lloyd, 229 E. 5th St  Salem, 0. 
WK  E. A. Wendler, 5939 Canton Ave  Detroit, Mich. 
WL  H. Webb, 803 W  Riverview St  Dayton, 0. 
WM  G. F. Shuck, 203 W. Pitt St  Bedford, Pa. 
WN  C. Limbs, 231 Grand Ave., IV....Highland Park, Mich. 
WO  H. Brainard, 836 Richmond Ave.. ...... Buffalo, N. Y. 
WP  B. N. Stoddard, 2134 E. 100th St  Cleveland, 0. 
WQ  A. A. Binh, 409 Davis St  Elmira, N. Y. 
Wit  C. M. Chorpening, 115 W. Church St..Conellsvllle, Pa. 
WS  P. Louis, 600 California Ave  Oakmont, Pa. 
WI'  A. J. Sands, 3 William St  Amsterdam, N. Y. 
WU  E. L. Martz  West Cairo, 0. 
WV  11. B. Ilammond, E. Brook Rd  Pittsford, N. Y. 
WW  J. Fobara, 1506 E., Congress St  ..Detrolt, Mich. 
WX  N. Ball, 1237 Varland Ave  Toledo, 0. 
WY  I). AL Lord, 531 Beach Ave ....Cambridge Springs, 0. 
WZ  H. E. Sticker, 420 Woodlawn Ave  Bucyrus, 0. 

AAB  H. Eck, 113 Front St  Jamestown, N. I. 
AAC  H. M. Ryder, Braddock Rd  Wilkinsburg, Pa. 
AAD  J. C. Ares, 801 Wyoming Ave  .Lockland, 0. 
AAE  E. W. Zinsmaster, Jr., 5439 Haywood St,Pittsburgh, Pa. 
AAF  1). N. Wallace, 1523 Oneida St  Utica, N. Y. 
AACI  C. A. Long, 516 5th St  Oakmont, Pa. 
AAH  J. Braschowitz, 6516 Clark Ave  Cleveland, 0. 
AAI  G. W. Davis, 403 N. Main St  Coudersport, Pa. 
AAJ  C. B. Miller, 257 45th St  Pittsburgh, Pa, 
AAK  F. W. Benskin, 1410 Fulton, Rd. N. W  Canton, 0. 
AAL  J. M. Holshoy, 1427 Homer St. N. W  Canton, 0. 
AAM R. II. Koehler, 424 Stokes Ave.... ...... Braddock. Pa. 
AAN  E. Brownell, 321 Cooper St  Utica, N. Y. 
AA0  L. H. Svoboda, 3622 E. 135th St  .Cleveland, 0. 
AAP  T. Glynn, 3315 Broadway Rd  Cleveland, 0. 
AA0  E. A. Estabrook, 4248 W. 35th St  Cleveland, 0. 
AAR  C. C. Miller, 3589 Beechwood Blvd.  . Pittsburgh, Pa. 
AAS  H. Fluke, 370 N. Genesee St  Utica, N. T. 
AAT  R. F. Morris, 165 N. Portage Path  Akron, 0. 
AAU  0. J. Cravatt, R.F.D. No. 46, S. Main St., 
AAV  L. E. Clark, Bentley Ave  Hubbard, 0. 
AAW  W. Burst on    Farwell, Mich. 
AAX  C. B. Mullett, 89 Eastwood N  Buffalo, N. Y. 
AAY  H.  Ifeldloff,  5310 McBride Ave  .Cleveland, 0. 
AAZ  V. L. Miller, 209 Clarendon Ave  Canton, 0. 

8 ABA  C. Gerbracht, 223 Sassafras St  .Erie, Pa. 
8 ABB  E. S. Heck, 31 Lincoln Ave  Salem, 0. 
8 ABC  0. S. Finch, 1 Stuart St  Binghamton, N. Y. 
8 Ant)  U. S. Bosses, 215 Main St  Binghamton, N. Y. 
8 ABE  R. L. Bo w, R.F.D. No. 11  Sidney, O. 
8 All  R. Rolfe   Medea, Mich. 
8 ABU  H. A. Wheat, Jr., 584 S. Main St  Geneva, N. Y. 
8 ABIl  E. V. Batton, 781 Hazelwood Ave  Pittsbuigh, Pa. 
8 AB1  II. R. Daniels, Jr., 424 W. lot St  .Dayton, 0. 
8 ABJ  C. M. Sorenson  Dearborn, Mich. 
8 ARK  A. E. Johnson, 115 Owen Ave  .Detroit, Mich. 
8 AHL  T. Whalen, Jr., 119 Antabelle St  Pitsburgh, Pa. 
8 ABM  H. L. Spencer, 160 Conklin Ave  Binghamton, N. Y. 
8 ABS  J. F. Hamilton, 1132 Jefferson Ave... „Buffalo, N. Y. 
8 ABO  N. A. Neff, 300 Maple Ave  Birmingham, Mich. 
8 ABP  G. NI. Bunting, 722 Haven Ave  Ann Harbor, Mich. 
8 ABQ  It. A. Eccles, 201 Genesse St  Auburn, N. Y. 
8 ABS  G. Houston, 527 Chalmers Ave  Detroit, Mich. 
8 ABS  G. E. Wilcox, 24 Ravine St  Hornell, N. Y. 
8 ART  T. R. Carter, 1722 Whitney Ave ..Niagara Falls, N. Y. 
8 ABU  H. H. Bradley, R.F.D. No. 5  South Haven, Mich. 
8 ABV  It. E. Stowe, 023 Grand Ave  Dayton, 0. 
8 ABW  M.  Vanderweken, 2206 Washington Ave. Scranton, Pa. 
8 ABX  P. Coville, 514 E. Buffalo St  Ithaca, N. Y. 
8 ABY  C. H. Wagner, 129 IVillowbank St  Bellefonte, Pa. 
8 ABZ  J. G. Russell, 906 Charles St  Parkersburg, W. Va. 

ACA  E. L. Green, Booth St  Ashtabula, 0. 
ACB  N. G. Wintermantel, 3028 Stickney St  Toledo, 0. 
ACC  I. E. Beasley.  1874 E.  6th St  Cleveland, 0. 
ACD  H. J. Cooper, ILF.D. No. 5, Box 113, Slippery Rock, Pa. 
ACE  W. G. Greasy, 938 Monroe Ave  Scranton, Pa. 
ACP  T. W. MacNary, 27 Highland Ave  Washington, Pa. 
ACO  G. H. Hammer, 507 Washington St  Oakmont, Pa. 
ACE  J. A. Victoreen,  11302 Euclid Ave  Cleveland, 0. 
Ad  I F. E. Foster, 226 W. Union St  Athens, 0. 
ACJ  .1. Harmon, 714 Literary Rd  Cleveland, 0. 
ACK  N. Arnold, 134 High St  New London, 0. 
ACL  W. L. Parker, 3 Pine St  Binghamton, N. Y. 
ACM  W. E. Bostwick, 206 Willard Bay   Ithaca, 
ACN  H. E. Wilkinson, 1446 Michigan Ave  Buffalo, N. Y. 
ACO  P. Robiseung, 1211 N. Edward St....Kalamazoo, Mich. 
ACP  Hilltop Y. M. C. A., Knoxville Boro, 300 Zara St., 

Pit sburgh, Pa. 
ACQ  W. B. Louis, 1252 Summit Ave  Lakewood, 0. 
ACR  A. G. Spitler, 14405 Strathmore Ave..E. Cleveland, 0. 
ACS  D. G. Shotton, 1641 Sanderson Ave  Scranton, Pa. 
ACT  B. L. Davis, 1435 Velvidere Ave  Detroit, Mich. 
ACU  H. E. Shultz, 319 Young lit  Cheboygan, Mich. 
ACV  C. Davidson, 332 National St  Detroit Mich. 
ACIV R. A. Stephens, 181 Seneca St  Hornell, N. Y. 
ACX  Wilkinsburg High School, 14859 Wallace Ave., 

Wilkinsburg, Pa. 
ACT  R. C. Wolfe, 912 Blackhoof St  W  ipakoneta, 0. 
ACZ  E. W. Brown, 128 Ohio St  Flyria,O. 

8 ADA  A. Fischer, 339 Rawson Ave  Freemont, 0. 
8 ADB  R. Wolter, 322 Bird Ave  Buffalo, N. Y. 
8 ADC  Raphael Elec. Co.,  507 Washington St  0akmont, Pa. 

ADD  G. J. Boyle, 72 E. Caiey St  Plains, Pa. 
ADE  E. Beach, 434 S. Grant, St  Troy, 0. 
ADP  It. J. McConnell, 931 Beckford Ave. ... .Newcastie, Pa. 
ADO  C. H. Schrader, 1412 Dudley Ave  Utica, N. Y. 
AD!!  R. K. Strong, 24 Paige St  Owego, N. Y. 
ADI  M. N. Rohrback, 583 Allegheny Ave  Oakmont, Pa. 
ADJ  F. J. Brewster, 2159 E. 69th St  Cleveland, 0. 
ADK  C. A. Hultberg, 5432 23rd St   Detroit, Mich. 
ADL  T. M. Peters, 233 Union St  Bellevue, 0. 
ADM W. L. Rust, 703 E. State St  Ithaca, N. Y. 
ADS  J. R. Dean, 86 Vermont St  Rochester, N. Y. 
ADO  G. W. Hale, Jr., 1852 Rosalind Ave E. Cleveland, 0. 
ADP  I. Patchin, 525 Park ave  Kent, 0. 
ADQ  H. C. Leeds, 821 Ash St  Scranton, Pa. 
ADR  T. A. Reynolds, 554 East Ave  Medina, N. Y. 
ADS  R. E. Robb, 203 Murray St  Wapakoneta, 0. 
ADT  H. Mills, 807 Hayes Ave  Fiemont, 0. 
ADO  J. A. Sloat, 241 Broadway St  Monticello, N. I. 
ADV  R. E. Morley, 713 N. l'ark St  Kalamazoo, Mich. 
ADW J. R. Dauberman, 602 St. Catherine St., Lewisburg, Pa. 
ADX  D. IV. Jones, 643 Schuyler Ave  Dorranceton, Pa. 
ADY  C. C. Davis, 411 Poplar St  Fenton, Mich. 
ADZ  E. McDonnell, 815 Bancroft St  Lansing, Mich. 

AEA  B Gurr, 227 Louisiana Ave  Detroit, Mich. 
AEB  J. R. Kinnear, 580 E. Lincoln Ave  Ada, 0. 
AEC  11. J. Perkins, 223 Maple St  .Elmira, N. I. 
AED  E. W. Kiger, Clay St  Williamstown, IV. Va. 
AD;  J. A. Nlarien & H. H. Layritz, 2269 Harper St., 

Norwood, 0. 
AEF  G. L. Williamson, 391  Arnett Blvd...Ruchester, N. Y. 
AEG  E. L. Knapp, 539 Melbourne Ave  Detroit, Mich. 
AEII  C. W. Mallory, 5764 Hobart St  Detroit, Mich. 
AEI  F. Doolittle, 41 Broad St  Johnson City, N. Y. 
AEJ  H. L. Donegan, Main St  Mineral Ridge, 0. 
ASK  H. C. Fullington, 115 Shiloh St.. .11t. Washington, Pa. 
AEI.  C. C. Jenks, 458 Si Holden Ave  Detroit, Web. 
AEM  C. %V. Lucas, 248 Shoemaker Ave  Detroit, Mich. 
AEN  R. Euchenhofer, 517 Grafton Ave  Dayton, 0. 
AEO  D. A. Gunn, 19 16th St  Buffalo N. Y 
AEP  R. N. Stoddard, 10013 Lamont Ave  Cleveland, 0. 
AEQ  J. D. Anderson, & J. H. l'atterson, 1608 E 66th St., 

Cleveland, 0. 
AER  F. II. Rutherford, R.F.D. No. 3....  Lancaster, 0. 
AES  A.  B.  Fuller   Ray Brook, N. Y. 
AET  W. M. Feuchter, 73 Crescent St  .. Buffalo, N. T. 
AEU  H. S. Brown, 620 Caroline St  Clarksburg, %V. Va. 
AEV  L. E. Krieg, 26 Kent St  Gloversville, N. Y. 
AEW  H. P. Henkimer, 326 E. 2nd St  Monroe, Mich. 
AEX  R L. Doty, 45 South St  Genesee, N. Y. 
AEY  M. T. McColm, 448 E. Silver St  Lebanon, 0. 
AEZ  F. J. Hooven, 140 Lexington Ave  Dayton, 0. 

AFA  F. P. Keiper, 21 Vick Park Blvd  Rochester, N. Y. 
AFB  K. Kemble, 139 Carpenter Rd  Mansfield, 0. 
AFC  C. R. Tenger, R.F.D. No. 5, Box 43..Bellefontaine, O. 
API)  N. Beall, 133 School St   Clarksburg, W. Vs. 
AYE  C. H. Daykin, 331 Washington St  Geneva, N. Y. 
AFF  P. Albert, 476 Sycamore St  Columbus, 0. 
M G  R. S. Jehard, 816 Nimrod Ave  Youngstown, 0. 
AFII  V. McBroom, 427 W. South St  St. Marys, 0. 
All  IV. E Nesbitt, 409 1st St   Alpena, Mich. 
AFJ  J. Monroe, 763 E. Ridgeway St  Cincinnati, 0. 
ANC  II. A. Tiernan, 1070 Hancock Ave  Detroit, Mich. 
AFL  R. Si. Smith, 139 McGraw Ave  Detroit, Might. 
AIM J. L. Keir, 4 Dickinson St  Binghamton, N. Y. 
Alit  R. Russke. 14 Princeton St  Rochester, N. Y. 
AFO  N. M. Kraus, Cook Ave., Brooklyn Heights Village, 

Cleveland, 0. 
APP  II. J. Rawson, 417 IV. River St  Elyria, 0. 
AFQ  W.  H.  Stanton, Railroad St  Freeville, N. Y. 
APR  R. II Bal my, 516 E Main St  Massillon, 0. 
AFS  D. Baker, 3205 Gilbert St  Cincinnati, 0. 
AFT  C. E. Helms, 727 Jay St  St Marys, 0. 
AFU  R IV. Speakman  Conneaut Lake Park, Pa. 
AFV  T. Gallo   Dubois, Pa. 
AFW  A. Pulley  Savannah, N. T. 
AFX  Del. E. Rimbach. 628 %V. River St  Elyria, 0. 
AFY  D. Stein, 2012 Lawrence Ave  Toledo, 0. 
AFZ  C. C. C. Ragsdale, 146 S. Bryant Ave... .Bellevue, 0. 

AGA 
AGB 
AGC 
AGD 
AGE 
AGF 
AGO 

AG!! 
AGI 
AGJ 
ACE 
AGL 
AGM 
AGN 
AGO 
AGP 
AGQ 
AOR 
AGS 
AGT 
AGU 
AGV 
AGW 
AGX 
AGY 

AfTZ 

A. L. Gatwood, 514 S. 9th St 
C. A. Harrison, Chestnut Ridge 
D. R. Inglis, 1026 Baldwin Ave  Ann Arbor , Mich. 
Flint High School (by Earl Brockway), 600 Block, 

Beech St., Flint, Mich. 
E. L. Parker, 5158 Broadway St   Cleve lan d, 0. 
A. R. Stowe, 9418 Clifton Blvd  Cleveland. 0. 
C.. C. Slocum, 170 Antutdale Ave  Akron, 0. 
N. Schaefer, 32 Broadway St  Lancaster , N. Y. 
0. Brame, 1332 Alexandrine Ave  Detroit, Nlich. 
J. E. Spencer, 215 E. 156th St ...... ...Cleveland, 0. 
A. T. Sirrine, 46 E. 20th St  Holland, Mich. 
B. Arthur, Jr., 3046 Center Ave  Pittsburg h, Pa. 
It. T. Searing, 226 Bryant St... .N. Tonawanda, N. Y. 
IV. H. Keister, 640 9th St  Oakmont, Pa. 
F. D. Bliley, 450 W  9th St  Erie, Pa. 
E. A. Weisel, 7944 Michigan Ave  .Detroit, Mich. 
H. E. Powell, 16319 Nela View Rd..E. Cleveland, 0. 
V. W. Hurst, 9 Fairview Heights  Roches ter , N. Y. 
G. F. Hess  E. Main St  Massillon, 0. 
G. R. Montgomery, 328 IV. Jefferson St .Lansing, Mich. 
P. J. Miller, 1133 Creedmore St  Pittsburg h, Pa. 
Bellevue High School (by J. C. Amon), Lincoln St., 

Bellevue, Pa. 
C. J. Carter, 1728 Colt Ave  E Cleve lan d, 0. 

J. NI  Wescott, 1340 E High St  Springfield, 0. 
A. Schulder, 3483 W.  98th St  .Cleveland, 0. 
F. W. Swingle, 18 Alfred St  Binghamton, N. Y. 

 Cambridge, 0. 
Lockport, N. Y. 

8 AHA  V. N. Lucas, 35 Hubbard Ave.... ....... Columbus, 0. 
8 AHB  C. H. Stalker, 123 N. State St  Ann Arbnr ,Mich 
8 ARC  H. B. Harris, 216 Garfield Ave  Salem, 0. 
8 AHD  P. Sherwood, 166 14 flak St  Binghamton, N. Y. 
8 ARE  N. W. Hopkins, 3125 Peach St  Erie, Pa. 
8 AlIF  J. A. Lippert, 63 Rose St  Salem, 0. 
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8 ABC  L. E. Madison, 240 Center St  Conneaut, 0. 
8 Mill  F. S. Graudin, 3 Elm St  Pitlionte, Pa. 
8 AIR  A. Miller, 538 Arden PI  Toledo, 0. 
8 AIR  J. C. Mcllwaine, 96 Broad St  Plattsbuig, N. Y. 
8 MIK  G. H. Hall, 22 Buena PI  Rochester, N. Y. 
8 AHL  II.  W.  Butler, Plum St  Bolivar, N. Y. 
8 ARM C. M. Decker, 43 Adams St  Rochester, N. Y. 
8 AIIN  It. McCaffrey, 138 Avondale Ave  Jackson, Mich. 
8 AHD  It. Austin, 33 Sterling Ave  Detroit, Mich. 
8 Mil'  R. M. Plitike, 255 Pinnacle Rd  Rochester, N. Y. 
8 AHD  M. II. he ms, 53 McKinley Ave  Kenmore, N. Y. 
8 ABU  E. Koch, 304 Paulson Ave  Pittsburgh, Pa. 
8 AlIS  M. H. Cotton, 54 Cornell Ave  Kenmore, N. Y. 
8 MIT  C. F. Parcels, 140 Carbon St  Toledo, 0. 
8 ABU  P. Kolb, 62 Brandon PI  Williamsport, Pa. 
8 Ally  M. G. Clock, 1237 E. 100th St  Cleveland, 0. 
8 AllW  L. W. Schollenberger, 602 N. 2nd St  Pottsville, Pa. 
8 MIX  C. L. Wright  1946 Hopkins Ave.  Norwood, 0. 
8 AllY  A. It. Harvey, 511 Yankee Rd  Middletown, 0. 
8 AIM  D. Bear, Jr., 5519 Bartlett St., Squirrel Hill, 

Pittsburgh, Pa. 

AIA  F. Schiestel, 9399 Richter St  Detroit, Mich. 
A1B  C. .1. Fertick, 62 Vincent St   Dayton, 0. 
Ale  V. T. Seaman, 245 Washington St  Bay City, Mich. 
AID  P. Blake, 634 Huron St  Cheboygan, Mich. 
AIN  L E. Flagg, 158 Anderson PI ..........Buffalo, N. Y. 
Al?  S. Feltz, 290 Beaver St  Akron, 0. 
All  IV. C. Schmezer, 75 Amada Ave., Mt. Oliver, 

Pittsburgh, Pa. 

AIII  W. L. Horner, 423 Green St  Greenburg, Pa. 
All  It. C. Zollitsch, 17 Viola Park   Buffalo, N. Y. 
Ali  II. E. Sundberg, 783 7th St  Buffalo, N. Y. 
AIK  F. Picket, 164 Pingree Ave  Detroit, Mich. 
AIL  S. W. Seeley, Grand River Ave  E Lansing, Mich. 
AIM  E. I'. Getter, R.F.D. No. 8, Belmont  Dayton, 0. 
AIN  It. J. Parker, 164 Church St  Buffalo, N. Y. 
AID  C. W. Dalzell, 212 Spring Ave  E Pittsburgh, Pa. 
All'  C. B. Johnson, 1526 Quarrier St  Charleston, W. Va. 
AID  It. Slasher, 612 W. Pearl St  Wapakoneta, 0. 
AIR  E. Field, 10305 Olivet Ave  Cleveland, 0. 
AIS  IL C. Baldwin, 14 Odell St  Union City, Pa. 
A1T  G. S. Solomon, Main St  W Cairo, 0. 
AID  R. Austin, 538 Park P1  Elyria, 0. 
A1V  B. J. Nelson, 408 (Dwell Way  .Pittsburgh, Pa. 
AIW  S. Stevens, 416 Railroad St  Bloomsburg, Pa. 
AIX  G. D. Bauer, 6 Wilmer St  Rochester, N. Y. 
AIY  I'. 0. Simcox, 705 Clark St  Cambridge, 0. 
A1Z  It. T. Smith, 123 Springfield Park  Wyoming, 0. 

8 AJA  J. McGoldrick, 1025 Blair Ave  Scranton, Pa. 
8 AIR  L. 0. Ward, 519 N. Menthe St  .Kent, 0. 
8 MC  S. It. Ilawley, 2401 Maplewood Ave  Toledo, 0. 
8 AID  F. E. Holcomb, 30 Burns St  Wyoming, 0. 
8 A.III  N. J. Bukey, 430 S. Sandusky St  Delaware, 0. 
8 AJE  A. C. Penfield  Conneautville, 0. 
8 A.IG  H. It. Susemihl, 529 Pennsylvania Ave....Elmira, N. Y. 
8 AJII  IV. Walker, Box 113  Marlette, Mich. 
8 AJ1  V. II. Vance, R. F. D. No. 1, city Mrs. II J. Britt,  • 

Bedford, 0. 
8 Ali  0. C. Thompson, 3252 Kimball Ave  .Toledo, 0. 
8 AIN  .I. A. Ulmer, 208 S. Walnut St  Bucyrus, 0. 
8 All,  J. D. Marsh, 562 Mentor Ave  Painesville, 0. 
8 AIM  P. N. Elving, 1238 Sunday St., N. S Pittsburgh, Pa. 
ft AIN  S. F. Kruper, Amyrille P. 0  Gratztown, Pa. 
8 AID  T. B. Keller, 1362 W. 76th St  Cleveland, 0. 
8 MP  E. End Y.M.C.A., 2053  105th St  .Cleveland, 0. 
8 AID  D. K. Auck, 141 W. 11th Ave  .Columbus, 0. 
8 MR  II. Clark, 307 Huntington Ave  Buffalo, N. Y. 
8 MS  G. A. Weide, 233 S. Union St  Salem, 0. 

8 MT  It. C. Barton, 18 Myrtle St  LeRoy N. Y. 
8 AM  W. B. Wines, 1208 Hill St  Ann Arbor, Mich. 
8 A.IV  F. Kucklick, 622 Vine St  Coshocton, 0. 
8 AMY  C. F. C. Sarver, Jr., 3280 Orleans St... Pittsburgh. Pa. 
8 A.IX  I. 31. Chambers, 37 Montrose Ave  Delaware, 0. 
8 8.11  E. A. Musser, 711 Pearl St  Wapakoneta, 0. 
8 8.11  L. Karnock, 2759 McCurdy Ave  Cleveland, 0. 

8 AKA  C. F. Woese, 802 McBride St  Syracuse, N. Y. 
8 AKIt  A. Morrell, 139 Prospect St  Gloversville, N. Y. 
8 ANC  J. I). Kissinger, 1999 N. 4th St  Columbus. 0. 
8 AND  A. Ilarper, R.F.D. No.  1   Niles, 0. 
8 AKE  C. F. Engler  ,319 Ellis Ave  Bellevue, 0. 
8 Milo  II. E. Fitch, 219 W. Church St....  Elmira, N. Y. 

8 AI M  II. W. Lewton, 3457 47th St. W ........ Cleveland, 0. 
8 AKII  P. T. Criswell, 107 Farragut St  Vandergrift, Pa. 
8 ANI  W. K. Aughenbaugh, 630 Franklin St... Johnstown, Pa. 
8 AK.I  C. G. Chapel, 430 Almyra Ave  Youngstown, 0. 
8 ANN  F. N. Kryszewski, 1319 North St  Rochester, N. Y. 
8 MR.  II. A. Spear, 539 Wheeler Ave  Scranton, Pa. 
8 AKM  0. P. Jones, Jr., 26 Elm St  LeRoy, N. Y. 
8 ANN  S. II. Graham, 559 Cyrus St  Ionia. Mich. 
8 AND  M. C. Bartlett, 1052 Burns Ave  Detroit, Mich. 
S AKP  J. D. Bohannon, 226 16th Ave  Columbus, 0. 
3 AND  W. W. Vratrous, Jr., 101 Union St  Union, N. Y. 
8 Alilt  It. Steiner, 5456 'Trumbull Ave  Detroit. Mich. 
S AKS  Syracuse Amateur Radio Ass'n., 411 S. Clinton St., 

Syracuse, N. Y. 
8 ANT  IL Mattes, 189 Avenue B  Rochester, N. Y. 
8 ANIT  F. It. Spindler, 1702 St. Paul St  Rochester, N. Y. 
8 ANV  II. E. Ilafele, 1072 E. 98th St  C'eveland, 0. 
8 ANW  W. D. Myers, 190 Franklin Ave  Vandergrift, Pa. 
8 AKX  E. II. Cox, 9 Pierce Ave  .Hamburg, N. Y. 
8 ANY  S. W. Brown, 33 Lincoln St  N. Tonowanda, N. Y 
8 Ala  F. 31. Watgowsky, 1021 9th St  Port Huron, Mich. 

S ALA 
8 ALB 
8 ALC 

J. H. Dando, 462 Carey Aye  Wilkes-Barre, Pa. 
J. Allkenhead, 162 N. Portage Path  Akron, 0. 
Annunciation High School, Parkview & Jefferson Sts., 

Detroit, Mich. 

8 ALL)  .1. 31. Boyer, 6116 Howe St  Pittsburgh. Pa. 
o n-.  e. W. bay, Ill E. Sandusky St  Finway, O. 
o ALV  0. McPherson, 2510 Grand Ave ....Yankerabuig, is. Va. 
8 ALG  G. C. Sudburougn  Jonesvine, Mich. 
8 ALI(  II M. Cornell, 15 Elizabeth St....Hudson Falls, N. Y. 
8 AL!  N. J. Beatty, 36 Monroe Ave. N  .Columbus, 0. 
8 AL.1  W. H. Finnan', 17 Atkinson St  Rochester, N. Y. 
8 ALE  It. E. Colts, 243 May St  Buffalo, N. Y. 
o ALL  D. L. I) Hair, 93 E. 7th St  Oswego, N. Y. 
8 ALM  C. E. Brewer, 185 Harker St  Mansfield, O. 
8 ALN  G. S. Hussey, 127 E. 3rd St  Cincinnati, 0. 
8 ALO  K. Steward, 314 S. Vine St  Van Wert, 0. 
8 ALP  A. C. Wrigley, R.F.D. No. 1  Venetia, Pa. 
8 ALD  J. W. Bankuurst, Damascus Rd  Salem, O. 
8 ALE  It. E. Sloyer, 308 Monroe St  Kalamazoo, Mich. 
8 ALS  H. H. Lipman, 753 Allegheny Ave  Oakmont, Pa. 
8 ALT  C. Hillman, 2800 Veteran St  .Pittsburgh, Pa. 
8 ALU  J. Lukasko, 1318 1/2  Halsey Pi....  Pittsburgh, Pa. 
8 ALV  W. B. McDuiston, 133 N. Barnard St., State College, Pa. 
8 ALW  E. T. Chappel, 300 E. Scott St... Grand Ledge, Mich. 
8 ALE  It. C. Burns, 743 Putnam Ave.... ...... Zanesville, 0. 
8 AL1  H. H. Hurd, 914 Greyton Rd  Cleveland Heights, 0. 
8 ALL  It. F. Coushaine, 102 Norwalk Ave  .Buffalo, N. Y. 

AMA  F. Fleming, 124 Evans St  Uniontown, Pa. 
Alkill  J. Buelilmann, 73 Garfield St  Lancaster, N. Y. 
AMC  C. M. Voll, 152 Johnson St  Buffalo, N. Y. 
A311)  E. L. Murrill  Lewisburg, W. Va. 
AME  II. B. Monett, 264 Field St  Rochester, N. Y. 
AN1F  H. E. Biewitt, 1032 Orange Ave ....... Youngstown, 0. 
A310  II. R. Buecking, 149 Greenfield St  Buffalo, N. Y. 
AMII  G. T. Hart, 196 Lax St  Rochester, N. Y. 
ANI1  R. B. Kyle, 2890 Ziegle Ave  .Cincinnati, 0. 
A31.1  L. J. Birkel, 564 Clifton St  Springfield, 0. 
ANN  It. Latus, 270 Field St  Rochester, N. Y. 
AML  G. S. Whidden, R.F.D. No. 1  Holt, Mich. 
ANINI  C. F. Nichols, Elm St  Webster, N. Y. 
ANN  J. B. Sponsler, 837 High St  Williamsport, Pa. 
ANIO  It. W. Squires, 121 Court St  Binghamton, N. Y. 
ANIP  R. Voight, 1514 Clinton St  Sandusky, 0. 
AND  K. Ross, 60 Warwick Ave   .Rochester, N. Y. 
ANIR  A. B. Fuller, 232 S. Goodman St  Rochester, N. Y. 
ANIS  A. II. Buch, 5th Ave  Tawas City, Mich. 
A31T  J. Jeffries, Ill Main St   .Salem, 0. 
AND  J. K. Sterrett, 1001 Walnut St  Erie, Pa. 
AMY  J. D. Graven, Jr., 692 N. Walnut St  Van Wert, 0. 
AMW  C. Glelow, 218 McDonough St  Sandusky, 0. 
MID(  R K. Champion, 517 Park Ave  Williamsport, Pa. 
AMY  H. Riley, 7238 Standish St.... ...... .Pittsburgh. Pa. 
AMZ  H. R. Avery  Oakfield, N. Y. 

8 ANA  F. P. Oros, 163 Rademacher St  Detroit, Mich. 
8 ANB  C. P. Goetz, 1128 Atwood Ave  Cincinnati, 0. 
8 ANC  W. J. Baldwin, 92 E. Hazeltine Ave....Kenmore, N. T. 
8 AND  W. B. R. Agnew, 16 Oakland Ave  Washington, Pa. 
ANN  M. Schneider, 112 Weld St  Rochester, N. Y. 
ANF  11.0.111cClure, 601 9th Si. & 6th Ave. Beaver Falls, Pa. 

8 ANG  R. White, 557 Phillippi St  Clarksburg, W. Ira 
ANII  L. R. Reynolds, 522 William St  Buffalo, N. Y. 

8 ANI  S. Barney. 35 Pearl St  Gloversville, N. Y. 
8 ANI  IV. C. Marlow, Shredded Wheat Co..Niagara Falls, N. Y. 
ANK  L. Greene  1454 Shade Ave  Pittsburgh, Pa. 

8 ANL  M. W. Baldwin, Jr., Overlea Farm  Marcy, N. Y. 
ANN  R. F. Reiglmeler, 616 S. Lang Ave... Pittsburgh, Pa. 

8 ANN  NI A Ricci, 108 Reed St  Clairton, Pa. 
AND  R E Humes, 834 W  Jefferson St  Springfield, 0. 
ASP  F Mina, 719 W  Michigan Ave  Ypsilanti, Mich. 
AND  St R. Potter, 411 Sterling Ave  Syracuse, N. Y. 

8 ANR  H. Stevenson, 176 Benton St   .Rochester, N. Y. 
it ANS  ft. D Haire, 48 Holmes St  Rochester, N. Y. 
R ANT  E H Kumpf, 41 Amsterdam St  Buffalo, N. Y. 
8 ANU  W  McD. Hammon, 3114 Iowa St  Pittsburgh, Pa. 
ANV  G. M. Luther, 807 Walnut St  Wilkinsburg, Pa. 
ANW  .1 Plenty. 710 Warren Ave  Niles, 0. 

It ANN  B. E. Cross, 35 Fox St.   Glorersville, N. Y. 
St ANY  E. Savage, 1447 Lincoln Ave  Lakewood, 0. 
ANZ  R. F. Loomis, Phi Delta House . ...East Lansing, Mich. 

9 CON 
9 ('OF 

9 COG 
9 CD111 
9 CDI 
9 C M 
9 CON 
9 CD I. 
9 CON 
9 CON 
9 COO 
9 Cl))' 
9 (MR 
9 COS 

9 CDT 
9 ClIr 

9 'DV 

9 DW 

9 ('DX 
9 CDY 

9 ('1)7. 
9 Cl'..'. 
9 CE11 
9 CE(' 
9 ('ED 

9 ('EN 
9 CEG 

Ninth District 

Meade 0. Davis, 303 Carson La Junta, Coin. 
Nliddleton Lee Perry, Jr., StAatvee ..ir.nspital, 

Topeka. Kans. 
T.awrence  F.  3fadding   Colfax Ind. 
Lionel]  Schell.  210 1/2  W  tld  St  Sedalia. Mn. 
Ivan C. Tucker  Tekanah, Nebr. 
Albert E. Woodruff, 411 Walnut St 01enwnod. Iowa 
Robert S. Campbell. 1920 32d St. Reek Island. 
Merritt S Smith, 1118 Jackson St  Ottawa. Ill. 
It  E.  Hill   Low Moor, Iowa 
Richard A. Pedersen. 820 6th Ave .Brainerd, Minn. 
Charles F. Shaw, 1206 Walker St., Des Moines. 'Iowa 
Orlie S. Davis  Lucerne. Minn. 
Edward J. raveny, Main St  Lucerne. Ntinn. 
Albert H. Halstead.. Jr.  401 511, Ave.. S., 

Jamestown, N. Oak. 
Robert Lyle Worrell  Walkerton, Intl. 
Arthur F. Lawrence. 1211 Logan St , 

Louisville. KY. 
William J. Zeidlik, 303 Demers Ave  

E. Grand Forks, Minn. 
Glenn Fleming Barr, 212 Butler St., 

Manchester. Iowa 
James C.. Haub, 1526 Lincoln St  Racine, Wisc. 
Jerome Stansbury, 532 Glendale Rd., 

Webster Groves, Me. 
1.conard M. Roeder, 202 North St  Dwight, Ill. 
Robert L. Gougler, Box 5  Ipava, III. 
los. G. Buch  McHenry, III, 
Hilbert R. Moore, 334 3fain St  Ottawa, Kans. 
Ivan 31. Dexter. 207 E. Chautauqua St., 

Carbondale. III. 
Horace J. Cornitius. 5045 Terry Ave.. St. Louis, Mo. 
Springfield High School, Benton and Center Sts, 

Springfield. She 

9 CEF 
('EM 

9 CEI 

9 CEJ 
it CNN 

9 CEL 

9 CEM 
9 ('EN 
9 CEO 
9 CEP 
9 ('ER 
CES 

9 CET 
9 CEU 

Charles G. Knapp. 511 Duff Ave  Ames. lima 
Percy Shurr. 602 N. Freeman St....Luverne Minn. 
Pierce F. Lippman, Victor-Collins Rd., R. No. 13. 

Kirkwood, 31o. 
Rufus J. Harris, 6522 Evans Ave  Chicago. 
Stalpe3 F. Martin, .i0191 31.cmgan 

Chicago. Iii. 
William H. Stonerook„ c/o Mrs. L. J. 3IcCornak. 

Traer, Ire, a 
Harry 0. Bercher, 204 Nevada St  Urbana. III. 
Harold S. Good, 1912 Heidel St  Covington, Es'. 
Corwin U. Eckel  4449 N. Francisco St., Chicano. lit. 
Leo Connoy, 1639 Ashland Ace  Indianapolis. Ind. 
W. A. Kuehl, 3943 Lincoln Ave  Chicagn. III. 
Scenic Highway Radio Club, 4th Ave. and 1st St.. 

Clinton. loss 
Arne Arneson, 117 Vasa Ave., Fergus Falls. Nlinn. 
George S. Baker, 2336 Tower Grove Ave., 

St. LOok. Mo. 

CALLS REISSUED 

9 FIJ  Kenneth H. Goode, 6227 Kimbark St....Chicage, 
9 NJ  Robert E. Compton  Quincy, 
9 LH  Lee Ii. Penn, 161 Loudon Ave  Lexington 
9 MX  Dean F. Cettam. 2309 Portland Ave  

Minneapolis, :Winn. 
9 MY  Noel L. Havermale. 1035 Maine St  Quincy, lit. 
9 AJV  George P. Lee. 1544 Packard Ave ....Rim ., Wise. 
9 AVV  H.  E. Boys   Louisville. Colo. 
9 DGF  West Division High School of Milwaukee. 

23(1 and Prairie Sts., Nlilwaukee. Wise. 
9 DLT  Malcolm B. Magers, 2610 Jule St  st. Joseph. Sir'. 

9 DTV  Donald A. Tucker, R. F. D. No. 8, !Suite No. 11. 
Greencastle Intl. 

SPECIALS 

9 EH  City of Fort Wayne, Signal Dept., E. Main St., 
Fort IVaype. 

9 YE  The William Hood Dunwoody Industrial Institute. 
818 Superior Blvd., Minneapolis. 311,111. 

9 YZ  Marquette University,  1113 Grand Ave., 

BROADCASTING 

WBAO James Niillikin University, 1188 Main st-
Decatur. III. 

WBAQ Myron L. Harmon, Y. NI. C. A. Bldg., 
South  Bend, 111(1. 

WCAJ  Nebraska Wesleyan University. 19th and It Sts 
University Place She. 

WCAI  St. Olaf College. Manitou Heights, Northfield, :Minn. 
WCAP Central Radio Service, 211 N. Main St.. 

Decatur, I II. 
WCAS The William Hood Dunwoody Industrial Institute, 

816 Superior Blvd., Minneapolis. 
WCAT South Dakota State School of Mines, 

East St. Joe St., 
Rapid City, S. Dak. 

WCAW Quincy Herald and Quincy Electric Supply 
Company, 1033-1035 Maine St., Quincy. IR. 

WCAY Kesselman O'Driscoll Company. 517-19 Grand Ari. 
Milwaukee, 

WCAZ  Robert E. Compton and Quincy Whig-Journal 
Dome 

WDAC Illinois Watch Company, 9111 and N. Grand . 
Springfie 

WOAD William Louis Harrison (Central Kansas lit 
Supply) 122 E. Lincoln St., Lindsborg 

WDAF The Kansas City Star (The WM. It. Nels 
Estate), 18th and Grand Aces_ Kansas C 

WDAP Midwest Radio Central. Inc.. 400 Michica 
Ave., N., CIO 

WDAX First National Bank, 101 E. Van Buren 
('enters 

WDAY Kenneth  NI  Hance  and  Associates 
215 Ninth St., S., Fargo 

WHB  Sweeney School Company. Sweeney Bldg. 
KRIISRS 

WJB  India,, Pipe Line Corporation....rawren 
WOC  The Palmer School of Chiropractic, In. 

1002 Brady St.. Day 
WOI  Iowa State Collerfe    
KDVY  Rocky Mo ntaln 

1512-1510 Broadway. 
WEAB  Standard Radio E.uipment Co., 1101 St 

Ave., For 
WE.'.)'  Panics Electric Sersice Company, !ti 

Te 
WEAD Northwest Kansas Radio SunItlY Cn.. 

WEAR' The Wichita Board of Trade HMI T. 
Company. 120 S. Maine St. 

CHANCE OF ADDRESS 

9 AN  Central High School Radio Club. 
Marshall St 

9 ES'  Roy E  Lindquist. 2555 Winnema. 
9 HO  Otto S. McDaniel.  817 Rollins 
9 HW  Clarence F. Bates, 1392 Stosall 

9 I.F  E. F. Wurshurger  502 Brother( 
9 MX  Dean F. Cottam. 2309 Portland 

9 Plt  Harry F. Wilson. 1105 Franklin 
9 Alit  Clifford C. Hens, 301n Pestalot 
9 AFA  Paul W. Elmquist. 4912 Lyn... 

9 AOT  Abe GInalturg, all Junior Tel 
9 APC  Arthtir Poole, 2829 Sheridan ' 
9 BCD  Bendix .1. Studeman. Main an 
9 lIZZ  Dean W. Imel  400 13th St 
9 CFI'  Georve S. Baker,  Tower 

9 D111*  John Stehlay, 920 S. Victor 
9 OK.'.  Chester J. Corrigan. 14-16 Te 

9 RI M Ray John Lowden, New South 
9 DLQ  Noble C. Lippincott   
9 M X  lienry Knnwinski, 1407 7th 
9 DN W Harold S. Williams, Findlt 

212 S. 5th 
DTI!  Randolph W. Gutsitall, 1038 

9 DWI  Cheseldine and Hartman   
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The Radio Amateur 
who insists upon equip-
ping his set as perfectly 
as it deserves to be will 
insist upon panelling it 
with the PROVED per-
fection of 

akeliterw it" 0 
for 'addict pahels oke 
for absolute insulation 

Proved by over eight years' use in the U. S. Navy and 
Signal Corps, and positively guaranteed highest in di-
electric and tensile strength.  (Dielectric constant 5.2— 
and equally superior in all other tests.) Proof against 
heat, water and milder acids; amazingly hard and strong; 
will never warp nor swell and is EASILY MACHINED. 
Tell us who your electric supply man is and we will tell you 
where to get Bakelite-Dilecto cut to your exact require-
ments. 

Write us direct for information of the radio panelling material you 
certainly want if you want efficiency. 

6he 'Fibre 
Gah"'m entat Comp ant) 
aclory-IsTewavI„Delzware 

Dealers Serviced from 
NE W YORK-233 Broadway  ROCHESTER-85 Plymouth Ave. S. 
CHICAGO-332 So. Mich. Ave.  PITTSBURGH— MI Fifth Ave. 

SAN FRANCISCO— 75 Frernont St.  LOS ANGELES -41 I So. Main St. 
SEATTLE-1927 Fir3t Ave. S. 



A New Type Variometer 
Rogers Receiving Radiometer 

Smaller Simpler 
Less Costly Better 

The tuning efficiency and sharpness is 
greatly improved because the dielectric mate-
rial is reduced to the absolute minimum —no 
wood, paraffine, shellac, or varnish is used. 

The Rogers Receiving Radiometer takes up 
but a fraction of the space required for ordi-
nary variometers —it measures but 4" in dia-

meter by 1" in depth. 

Only one supporting bushing is used for 
the entire assembly; this bushing is also used 
for the electrical contact between the two 
inductors. 

For long distance, short wave sets, two 
Rogers Receiving Radiometers will give as 
good as, if not better results than any other 
type of installation. 

Can be used in any part of the circuit in 
which the ordinary ball type variometer can 
be used. 

Price $4.00 each, without dial and knob— 
about 1/2  the cost of ordinary variometers. 

A Radiometer Hook Up 

DEALERS: 

Write for our 
proposition and 
quantity  dis-
counts on Rog-
ers Receiving 
Radiometers. 

Get Our New Illustrated 
Dealer Catalog 

Hommel's Encyclopedia 
of Radio Apparatus 

It contains what is probably the most com-
plete list of Radio equipment and supplies 
ever published. 
The products of over 40 leading manufac-

turers are illustrated by more than 150 large 
size illustrations. 
This Catalogue is indispensable to every 

Radio Dealer—write for your copy, mentioning 
Wireless Age. 

-  
ROMMEL'S ENCYCLOPEDIA 

or 
RADIO APPARATUS 

Price List Pe. 200 

hire it M t 

klIDWIGHOMMEL&CO 
PfT1S .K.R MWIL 

DISTRIBUTORS FOR 

Radio Corp. of Amer. (Westinghouse, Gen'l 
Electric)  Murdock,  Fada,  Remler,  Frost, 
Brandes, Pacent, General Radio, Radio Serv-
ice, Baldwin, Signal, Acme, Rhamstine, Kel-
logg, Holtzer-Cabot, Connecticut, Burgess, 
Hipco, Brach, Homcharger, Chelsea, Arkay, 
Clapp-Eastham and other leading manufac-
turers. 

nr-- 
11103 1 11 1-1 11;7.  1I-n c O T A M EIL Crf  W4E t  
530-53'4- FERNANDO ST.  PITTS 13 U RGH, PEN WA 


