
See Page 565 

See Page 526 
IN U.S AND 

CANADA 

HUGO 

GERNSBACK AMATEUR & EXPERIMENTAL RADIO 
EDITOR 

1111,F, C! STRUCTIVE PHOTO ARTICLES 1940 

irrT 



DESIGNED fo 

JAMES MILLEN 
150 EXCHANGE ST. 

MFG.CO.INC. 
MALDEN. MASS. 



i WILL TRAIN YOUj 
TO START A SPARE TIME OR FULL TIME 

RADIO SERVICE BUSINESS 
1. E. 

National 

SNFadld RH, PresidenInshtule 

WITHOUT C I TA L 
i' 

Read what My Tr 

peen g 
did for These 

"For the past 2 years I have been in 
Inkiness for myself making between 
$200 and $300 a month. Business has 
steadily increased. I have N.R.I. to 
thank for my start in this field." 

ARLIE 1. FROEIINER. 
300 W. Texas Are.. 

Goose Creek, Texas 

"I am now making from $10 to $26 a 
week in spare time while still holding 
my regular job as a machinist. I owe 
my success to N.R.I." 

WM. F. RCPT, 
611 Green Street 

Bridgeport, Pa. 

"When I completed 20 lessons, I ob- 
tained my Radio Broadcast Operator's 
license and immediately joined Station 
WMPC. where I am now Chief Oper- 
ator." 

110LLIS F. HAVES, 
327 Madison St.. 

Lapeer. Michigan 

"Before completing half the N.R.I. 
Course I was servicing seta, and I 
made $1,000 to $1,200 before graduat- 
ing. I am doing Radio service work 
for myself now." 

ASHLEY O. ALDRIDGE. 
1228 Shepherd St.. 

l'eter.burg. \'a. 

fampls issso# 
I want to prove our Course gives practical, 
money- making information, that it is easy 
to understand -what you need to master 
Radio. My sample lesson text, "Radio Re- 
ceiver Troubles -Their Cause and Remedy," 
covers a long list of Radio receiver troubles 
in A.C., D.C., battery, universal, auto, 
T.R.F., superheterodyne, all -wave, and other 
types of sets. And a cross reference system 
gives you the probable cause and a 
quick way to locate and remedy these set 

troubles. A special 
section is devoted 
to receiver check- 
up, alignment, bal- 
ancing, neutraliz- 
ing, testing. You 
can get this lesson 
Free by mailing the 
coupon. 

The world -wide use of Radio has made many 
opportunities for you to have a spare time or full 
time Radio service business of your own. Four out 
of every five homes In the United States have 
Radio sets which regularly need repairs. new 
tubes, etc. Servicemen can earn good commis- 
sions too, selling new sets to owners of old 
models. Even if you have no knowledge of Radio 
or electricity, I will train you at home in your 
spare time to sell, install, fix, all types of Radio 
sets : to start your own Radio business and build 
it up on money you make in your spare time 
while learning. You don't need to give up your present job or spend a lot of money going away 
to school to become a Radio Technician. Mail 
coupon for my 64 -page book. It's Free -it shows 
what I have done for others- -whet I am ready 
to do for you. 

MANY MAKE $5 TO $IO A WEEK EXTRA 

IN SPARE TIME WHILE LEARNING 
The day you enroll I start sending Extra Money 
Job Sheets which start showing you how to do 
Radio repair jobs. Throughout your Course I 
send plans and directions that made good spare 
time money -$200 to $500 -for hundreds, while 
learning. I send you special Radio equipment to 
conduct experiments and build circuits. This 60 -50 
method of training -with printed texts and con- 
ducting experiments -makes learning at home in- 
teresting. fascinating, practical. 

WHY MANY RADIO TECHNICIANS 
MAKE $30, $40, $50 A WEEK 

Radio is already one of the country's large industries 
n though it Is still young and gros. ing. The arrival of 

Tales lain. the use of Radio principles in industry, are 
but n few of many recent Radio development.. More 
than 2S.0u0,(On hotues have one or more Radio.. There 
are i 

` 
e Radios than telephones. Every year millions M 

Radios get out of date and are repitred. Milliku more 

a 
eed nor tuOver es. repairs. etc. Or (lilt.900 auto Radios 
re In use and thousands more re being sold every day. 

In every branch. Radio is offering opportunities--oppor- 
tunities for whirl, I give you the required knowledge M 
Radio at home in your snare time. Ves. the few hundred 
$30. $40. $50 a week jobs of 20 years ago have grown 
to thousands. 

JOBS LIKE THESE DO TO MEN 
WHO KNOW RADIO 

Radio broadest/ding stations employ engineers. operators. 
[Musicians, and pay well. Radio manufacturers em- 
ploy testers. Inapecton, foremen, senieemen in we'd- 

MIT jobs with opportunities for advancement. Radio 
jobbers and dealers employ inetallatim and service- 
men. Many Radio Technicians open their own Radio gales 
and repair huslnewes and make $30, $40, $50 a week. 
Others hold their regular jobs and make $5 to $10 a week 
axing Radio. In spare time. Automobile, polite, aviation. 
rommerelal Radio: loudspeaker systems. nlectronlo devices. 
are newer fields tiering good opportunities to qualified 
men. Television promises to open many good lobs sown, 

I ALSO GIVE YOU THIS PROFESSIONAL 

SET SERVICING 

INSTRUMENT 
I tare is the trite or tn- 
siroulent Radio Technicians 
use - -au All -Wave Set Sere 
Icing Instrument. It con- 
tains everything necessary to 
measure A.C. and P.c. 
solkges and current: to 
check resistances: adjust 
and align any set, ohs or 
new. It satisfies your needs 
for prntessional servicing after you graduate -can help 
you make extra money fixing seta while learning. 

YOU ARE TRAINED FOR TELEVISION 
With K.R.I. you learn Televisior principles right 

along with Radio principles -tile correct Method --slpee 
Teledsiolt recels era combine both algid and sound. sou 
also get more than ten text books devoted entirely to 
Television. 

FIND OUT WHAT RADIO OFFERS YOU 
Act Today. Mall the coupon now for Sample Lesson and 
64 -page hoot. They're free. They point out Radio's 
spare time and 11111 time opportunities and those coming 
in Television: tell about my course in Radio and Tele- 
vision; show you letters from men I trained. telling what 
they are doing and earning. Read my Money Bark Agree- 
ment. Find out what Radio offers YOrrl MAIL COLTFON 
in an °metope, or pasto on a postcard -NO\YI 

J. E. SMITH, President 
National Radio Institute 

Dept. OAB3 
Washington, D. C. 

Lot 
k....._ 

1 J. F_ SMITH, President. National Radio Institute 'v,-, ' ' U a Dept- OAB3, Washington, D. C. - 

a Without obligating me. send Sample lesson and 64 -page Rook FREE. 
I am particularly interested In the branch of Radio checked. 

e f 1 Radio Service Rosiness of My Own i 1 Loud Speaker Systems, Installs -.ions and Sentee . 
( 1 Snare Time Radio Repair Work f 1 Auto Radio Installation and Service 
f I Service Technician for Retail Stores f I Television Station Operator e 

I. ( ) Broadcasting Station Operator f 1 All- around Servicing Technician . . If you have not decided which branch you prefer -mail coapen now. for Information to help you dedde t 

Name Age e 
Address 

State 11X1 

s 
s 
I laws amino s.sWsa samesessi 
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QUALITY Test Instruments at Prices EVERY 
Serviceman Can Afford to Pay! 

"APPROVED" test instruments are the last word in DESIGN, CONSTRUCTION, PERFORMANCE 
So simple in operation that it is a timesaver, which gives you o chance to earn more money. 
Sales cf radio sets have greatly increased this fall, therefore more work is awaiting the servicemen 
who own up -to -date test equipment. Thousands of servicemen will be needed in all branches of 
the Government Service. 
Buy these efficient instruments and be prepared for good paying positrons. 

APPROVED POCKET ALL PURPOSE 
A.C. AND D.C. TESTER MODEL 720 

Those who have had some experience with testers 
in the past, due to insensitive meters, will probably 
recognize in the Approved All Purpose Pocket Test - 
meters (0 -1 Ma and 1000 ohms per volt) which over- 
come most of the troubles associated with this type 
of equipment. 

Extremely careful design and co-ordinated corn - 
ponenta are used in the construction of the above 
unit. 

TECHNICAL SPECIFICATIONS 
3" 1 Ma. D'Arsonval Jeweled movement, overall 

accuracy within 2% (1000 ohms per volt). D.C. Volta 
0- 2.5- 10 -50- 260 -500 -2500. A.C. Volts 0-15- 150.1500. 

Ohms 0- 2500 -2 5,000. 250,000. U.C. Ma 0 -1 -10- 100 -1000 (1 ampere). Output 
ranges 0 -15- 150 -1500. Decibels -10 to +19, -10 to +38, -10 to +68. Range 
on ohms reading can be extended to 2% megohms. Zero adjustment for 
ohm ranges. Completely self- contained for all ranges. Beautifully frosted 
etched panel 14 gauge aluminum. Large, easy to read scales with knife 
edge pointer. Precision matched multipliers and shunts. Simplttity of 
operation. Housed in custom built leatherette cabinet. Every soldered 
connection is individually inspected. 

Complete with battery and booklet of instructions. 
(Size 4" a 61/4" z 21/4 "). 
Shipping weight Model 720-2 lbs. 

$7.85 
Model 710 D.C., same as above less A.C. volt range. 

Complete with battery and booklet of instructions. 
(Size 4" z 6.441" z 2% "). 
Shipping weight Model 710-2 lbs. 

$5.85 

APPROVED STANDARD 
MODEL 730 A.C. AND D.C. 

ALLTESTMETER 
This portable analyzer is designed to 

cover all fundamental electrical meas- 
urements in a radio receiver or electrical 
appliances. 

Besides -a R.M.A. Resistor and Con- 
denser Color codes are etched right on 
a beautiful 14 -gauge frosted aluminum 
two-tone panel. The entire instrument 
is very ruggedly constructed to with- 
stand the hard usage apt to be received 
by portable instruments. 

TECHNICAL SPECIFICATIONS 
41/2" Square D'Arsonval Jeweled Meter 0 -1 Ma. sensitivity. (1000 ohms per volt.) D.C. Volts 0-15- 150 -750. D.C. Ma 0 -1 -16- 150 -750. A.C. Volts 

0 -15- 150 -750. A.C. Ma 0-15- 150 -750. Capacity .0005-1 mfd. .06 -200 mfd. 
Ohms 0 -500. 500 -5 Megohms. Decibels -10 to +19, -10 to +88, -10 to +63. Output ranges 0-15-150-750. Inductance 1 -700 henries. Watts, based on 6 
M.W. at 0 O.B. in 500 ohn(p, .006000 to 600 watts. Zero adjustment for 
ohm ranges. Large, easy -to -read scales with knife edge pointer. Completely self- contained for all ranges. Accuracy on D.C. 2 %, all others 6 %. Every 
soldered connection individually inspected. Housed in custom built portable leatherette cabinet. Measures hum in filter systems. 6H6 tube Rectifier 
(works on 90 -130 Volts A.C., 60-60 cycles). Multiplier resistors are com- 
pletely insulated and sealed against atmospheric conditions. Shunts are wire wound. 

Complete with booklet of instructions.. Portable 
cover 75e entra. (Size 93" z 101/4' z 51 "). 
Shipping weight Model 730-9 lbs. 3.95 

osat-Vr-- 

APPROVED COMBINA- 
TION TUBE TESTER AND 

SET ANALYZER MCDEL 
2000C 

Here is Approved, latest, finest com- 
plete portable Combination Tube 
tester and Set Analyzer. In every re- 
spect this is truly a "DeLuxe" instru- 
ment in appearance, performance and 
dependability. 

TECHNICAL SPECIFICATIONS 
New! 9" Round D'Arsonval type me- 

ter ter, accuracy. Tests 35- 45-50 -70 up 
to 117 volt tubes Including crew OZ4, 

nod other cold cathode rectifiers. Tests all metal, MG, spray shield and glass 
tubes. Tests new Loctal tubes as well as all single ended octal tubes. Tests 
all ballast tubes. Hot interelement short and leakage test between all in- 
dividual elements. Hot cathode leakage test. High sensitivity neon indica- 
tion. Individual test of each section of full wave rectifiers, duo diodes and 
all multi -purpose tubes. Line voltage indication directly on meter with 
smooth power control for variation of line voltage. Noise tests- Outlet for 
audible teat of noisy tubes. For 105 -185 Volta, 50-60 cycles power mains. 
All teste made according to R.M.A. standards. D.C. Volts 0 -10-50 -500 -1000. 
A.C. Volts 0- 10 -60- 600 -1000. D.C. Ma 0 -1 -10- 100 -1000. D.C. Amp. 0 -10. Ohms 
0- 500 -5000 -1 meg. 10 megohms. Decibels -8 + 15, -15 + 29, -29 + 49, 
-32 + 55. Output 0 -10 -59 -500 -1000. Condenser Leakage measurements. 
Qualitative Paper Condenser tests. 
Model 2000C with 9" meter complete with test leads 
and booklet of instructions. (Size 17%" a 131/4" z 
5% "). Shipping weight Model 2000C -23 lbs. .... 
Model 200011, with 4W4s" meter complete with test 
leads and booklet of instructions. (Size 10T/" x 
14%" z 51/s"). Shipping weight Model 20006 -19 lbs. 

We guarantee all our test instruments 

$29.95 
$23a95 

APPROVED "GIANT" MODEL 
1300C TUBE SALESMAN 

This new Approved tube .\nol)-z.cr is designed for tube selling appeal, and high 
standards required for successful tube 
testing Iambi.... 

Characterized by the high perfection of 
Approved design and manufacture this 
new up-to - the -minute Analyzer tests the 
latest Loetal, single ended tubes, octal base 
metal and glass types. All tests made 
according to R.M.A. standards. 

TECHNICAL SPECIFICATIONS 
9- Round D'Arsonval type meter. 21' 

accuracy. (G. E. Aviles magnet.) Tests 
511 -711 tip to 117 ,oit tubes Including 

new OZI and oilier cold cathode reel löcra. 
Toste all metal. AM.. spray shield and 
glass tubes. Tests new LMtal tubes as well 

II single ended. octal tubes. Tests all as 
allast tubes. pilot lights and miniature 
lamps. Hot interelement short and leak- 
age test between all Individual elements. `lot cathode leakage test. High sensitivity 
neon indication. Individual tests of each suction of full wave rectifiers. duo diales 
and all multi- purpose tubes. Line voltage Indication directly on ...tor with with nnoelh power 

\tilts 
variation 

5660 cycle power 
Automatic 

teats made` according 
In 

Etched frosted aluminum panel .with two tone black enamel background. Direct reading (Good-Bad) multi-colored and calibrated reference scale. Noise tests -Outlet for audible lest of noisy tubes. 
Model 1300C with 9" meter comes complete with 
booklet of instructions. ve (Size lips" : 17e_" t Model $ 95 Portable cover $1.00 extra. Shipping weight Model 
I300c -23 lbs. 
Model (of ß with onss. meter tomes complete with $ 16 95 booklet of instructions. (Size 141/4" z IRXi" z 5%"). 
Shipping weight Model 13005 -13 lba 
Model 1300A with 3" meter comes complete with A( booklet of instructions. (Size 14%" z lOp4" z 554 "), $ 1 V 85 Portable Cover 75c extra. 
Shipping weight Model 1300A -13 Iba. 

to be exactly as represented or your money will be promptly and cheerfully refunded. 
We manufacture a complete line of instruments to cover your exacting needs. 
We call your particular attention to our newly designed tube checkers to take care of all the latest tubes up to 117 volts. Send for our 24 -page illustrated catalog with technical description of each instrument. how they are made and what they will do for you. Compare our different models and prices with all other makes. That is only fair to both of us. At our low prices we sell only on a cash basis. Send money order or cheek and we will ship goods immediately. as we built up a stock in anticipation of rush orders. 

To those who do not wish to send money in advance, we suggest a deposit of es ó with order, balance C.O.D. 

I APPROVED TECHNICAL APPARATUS CO., Dept. RT -1, 571 Dey Street, New York City I 
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....THESE OUTSTANDING SHORT WAVE BOOKS 

ARE Nov Available AT YOUR DEALER! 

YOU 
buy parts. tubes. kits, accessories from your ul 

of short -wave fans do. Now through a nation -wide 
able at your favorite radio dealer -right where you 
saves time and you can inspect the books before you 
advertised on this page- they're always in stock. ;. 

101 SHORT WAVE 
HOOK -UPS 

Compiled by the Editora oI 
RADIO & TELEVISION 

Here Is a wnrtnw'hlle book that every 
short wave listener. every short wave 
fan. and every short wave amateur 
has wanted for a long time. It gives 
you 
e hldh 

the 
et appeared heretofore. heretofore. 

100 Illustrations 
72 Pages 50c 

HOW TO BUILD AND OPERATE 
SHORT WAVE RECEIVERS 

This is the hest and mon up-to -date book on 
the subject. It Is edited and prepared by the 
editors of RADIO 
contains a wealth f material on the on build- 
ing and operation. ot only typical short 
ease ers short o a wave tow 

r 
ors 

a ec 
750 Illustrations 
72 Pages 50c 

TEN MOST POPULAR 
SHORT WAVE 
RECEIVERS 

HOW TO MAKE AND WORK THEM 
The editors of RADIO & TELE- 
VISION have selected ten out- 
standing short wee 

r 
ivers and 

these are described in the new vol- 
Each receiver is fully illus- 

trated with a complete layout. pic- 
torial representation. photographs of 
the net complete, hark -up and all 
worthwhile specs fleet ions. 

75 /livatrationa 
40 Pages 25c 

local radio dealer -that's what countless thousands 
distribution service our numerous books are avail - 
buy other radio equipment. It's more convenient, 
buy. Ask your dealer to show you all the books 

HOW TO GET 
BEST SHORT WAVE 

RECEPTION 
M. HARVEY OERNSBACK tells 
you everything you have oser wanted 
to knotr about short Ware reception. 

The author. a professional radio 
listener and radio fan for many years, 
gives you his long experience in radio 
reception and all that goes with It. 
40 Illustrations 
72 Paws 50c 

HOW TO BECOME AN AMATEUR 
RADIO OPERATOR 

By Lieut. Myron F. Lids. whose exprience In 
the amateur field has made Iliw pro- eminent In 
this line. 

If you intend to become a licensed codo oper- 
ator, If you wish to fake up phone work eventu- 
ally -1 his is the book you must get. 

150 Illustrations 
75 Pages 

THE SHORT WAVE 
BEGINNER'S BOOK 

Here I- ..k that solves your short 
ware void, ins- leading you in easy 
stages troni the simplest fundamen- 
tals to the presents stage of the art as 
it is known today. It is the only 
low -priced reference hook on short 
weirs for the beginner. 

475 Illustrations 25c 0 Pages 

LOOK FOR YOUR NEAREST DEALER 
For convenience the publishers list below dealers in all parts of the world where our 
books are available. On your next shopping trip be certain to examine these volumes. 

You're sure to want them for your technical library. 

Vahher Bros.. Montgomery 
ARIZONA 

Sam's Cigar Store. Phoenix 

CALIFORNIA 
electric 'u ply Co.. Oakland 
lied. Supply Company, Los Angeles 

Los IL AI 
lea 

Televialon Supply Co.. os An. 

Pacific Radio Exchange, Inc.. Los An 
geles 

Western Auto Supply. Loa Angeles 
Zack Radio 

Hoo 
Supply 

o . PasadenaLeles 
Western stadio & Elec. Co., San Diego 
Scott Wholesale Radio Co.. Long Beach tgBeach 
Offenbach Electric Co.. . 

Technical Book Co.. San Francisco 
Zack Radio Supply Co.. San Francisco 
Radio Specialties Co., San Jose 

Interstate Radio0Suply.O . Denver 
CONNECTICUT 

The Edward P. Judd Co.IC. NOW Raven 
DELAWARE 

Wilmington Elec. Spec. Co.. Inc.. Wil 
tnington 

FLORIDA 
Radio Accessories Co.. Orlando 

GEORGIA 
Radio Wire Television. Inc.. Atlanta 

ILLINOIS 
Allied Radin tnrpoatton. Chicago 
W'niter C. Unroll, Inc., Chicago 
Chicago Radio Apparatus Co.. Chicago 
A. C. McClurg Co.. Chicago 

Midwest 
Radio Mart. Chicago 

Newark Electric Co.. Chicago 
Roebuck & Co.. Chicago 

Max 
Sears. 

Stein A Co.. Chicago 
Montgomery Ward & Co.. Chicago 
Radio Wire Television. inc.. Chicago 

INDIANA 
van Sichle Rads,. Indianapolis 

MASSACHUSETTS 
DeW'olfe & Flake Co.. Boston 
The Personal Bonk Simi, Boston 
Radio Television. 
Library Book sepringflelii 
Tremont Elec. Supply Co.. Boston 

MICHIGAN 
Rissi Brothers. Detroit 

MINNESOTA 
St. Paul Book & Stat. Co., St. Paul 

MISSOURI 
Burstein- Applebee Co.. Kansas City 
W alt 1 

abs.. 
kn Radio Co.. St. Louis 

Van Sickle Radio Co,. St. Louis 
NEBRASKA 

Radio C,,mlwny. Omaha 

Radio 
ioA Al Pontus C ., Newark 

Radio Wire Television. Inc.. Newark 

NEW YORK 
Fort Orange Radio Dist. Co., Albany 
Radio Wire Television, Inc.. Bronx 
Radin Wire Television. Inc.. Jamaica. 

Harrison Radio Co.. New York City 
American News Co.. New York City 
Raker & Taylor Co.. New York City 
Man. the Raadio Man. New York City 

Eagle Eagle Co... 
Co.. 

o 
York 

ew York City Y y 
Federated Purchaser. Inc.. New York 
Radio Circular Co.. New York City 
G. E. Stechen A Co.. New York City 
The Stebter Co., New York Cny 
sun Radio 
Terminal Radio Comp.York ew New City 
Thor Radio Corp.. New York City 

Van RlemWyck 
New 

New York 
City 

Radio Wire Television. Inc.. New 
Ark City ii. W. Wilson Cn.. New York City 

Radio Paris A Et l Co- Rochester 
M. A 

on. 
Schenectady 

OHIO 
News Exchange. Akron 
United Radio. Inc.. Cincinnati 
College Book Exchange. Toledo 

OREGON 
J. K. Gill Co.. Portland 

PENNSYLVANIA 
M A H Sporting Goods Co.. Phila. 

de 1ph is 
Radio Electric Service Co.. Philadelphia 
Catneradio Co., Pittsburgh 

UTAH 
Radio Supply. Inc.. Salt Lake City. 

WASHINGTON 
Seattle Radio pplú Seattle 
Wide' Co.. Inc.. Seattle 

ARGENTINA 
Radio Revista. Buenos Aires 

AUSTRALIA 
McGill's Authorized Agency. Melbourne 

BELGIUM 
Emil Arens. Brussels 

CANADA 
T. Eaton & Co.. Winnipeg. Man. 
Electrical Supplies. Ltd., Winnipeg. 

Man. 
Wholesale Radio Supply. Winnipeg, 

Man. 
Canadian t, Electrical Supply Co., Ltd.. 

Radio Trade Supply Co.. Ltd.. Toronto. 
Ont. 

Canadian Electrical Supply Co.. Ltd.. 

SRAZIL 
Agenda Soave. sao Paulo 

CHINA 
China News Co.. Shanghai 
International Booksellers. Ltd., Shang' 

ha t 

ENUL AND 
Gorrhtgc's Amer. Nears Agency. London 

FRANCE 
Toute 1a Radio. Part. 

GERMANY 
Rehr t:_ef. D.il. S \v l:.. Berlin NW No. 7 

50c 

HOLLAND 
Radio Pesters, Amsterdam. Z, 

INDIA 
Empire 13ook Mart. Bombay 

MEXICO 
American Book Store. Mexico. D. F. 
Central De Publicacione, S. A.. Mel 

ico. D. F. 
Jaques Salvo. Mexico, D. F. 

NEW ZEALAND 
Johns. I.td.. Auckland 
James Johnston. Ltd., Dunedin 
Te Aro Book Depot. LI,l.. Wellington 

SOUTH AFRICA 
Technical Town 

New AgtyJohannesburg 
International bouse. Johannesburg 
South African Radio Publications. 

IF YOUR 
FROM 

DEALER DOES NO CARRY 
THESE BOOKS. ORDER DIRECT ROM 
FILL OUT COUPON BELOW. SHIPMENT 
WILL BE MADE IMMEDIATELY. 

POPULAR BOOK CORP. R&T -I -40 
99 Hudson Street. New York City. 
Gentlemen: I enclose herewith my remit- 
tance for . for which please wend 
mec the following books: 

Name 

Address 

POPULAR BOOK CORPORATION Publishers 
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City State 
ISend remittance In form of cheek or money 

If letter contains rash unused 
U. s. postage stamp.. register It.) 

99 HUDSON STREET NEW YORK, N. Y 
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Facsimile Features "R 8(T" 

`N 

PCKVP HEAD 

10 P 

RADIO& TELEVISION 

Radio Kinks 
Edned by Robert Eickbvs 

SUPPORT 

: 

STINGS 

BR,OSE 

Vac. J.. 
cups 

Electronic Maisie 
Any old electric pick -up can 

be employed to make a micro- 
phone for use with a stringed 
instrument, as shown herewith. 
Remember one thing. however- 
the music you get from this ar- 
rangement cannot be better than 
the pick -up used. The support 
may be made of any easily bent 
metal, such as strip brass, and 
the vacuum cups can be had at 
any 10c store. The two leads 
from the pick -up are connected 
to any amplifier, as in a radio 
set or phonograph. The illustra- 
tion shows how an ordinary 
violin, for example, may be 
made to play through a loud 
speaker. The same system can 
be used with any other stringed 
instruments. -Jack Bittner. 

.a 
or January, 1940 

FACSIMILE- tlic art ui sending 
printed material and pictures by radio - 

is winning increasingly great attention 
throughout the United States. Not only are 
the entertainment and educational values 
of this youngest of radio's branches being 
explored, but it is receiving the earnest in- 
vestigation of the nation's police depart- 
ments in the unending war on crime. 

Most of the transmissions carried on by 
the numerous stations in various parts of 
the country consist of test material -the 
same cartoon strip repeated night after 
night, publicity regarding the system used 
for the transmission, rewrites of news ma- 
terial appearing in earlier editions of the 
daily papers, etc. 

Believing that facsimile needs better ma- 
terial in order to make its popularity grow 
still more rapidly, RADIO & Tr1.EvZstoN pre- 
pared copy for facsimile transmission and 
submitted it to the local outlet -WOR- 
W2XUP-in New York. This copy, a por- 
tion of which is reproduced at the left, was 
well received by persons possessing facsimile 
reproducers of the Reado type. Most persons 
now equipped to receive facsimile transmis- 
sions are interested in radio largely front 

4 
Actual size of fac- 
simile copy, left. is 
45/8 in. wide. This is 
first WOR "R. & T." 

transmission. 

the experimenters' 
standpoint ; t h e r e- 
f o r e, material de- 
signed to appeal to 
the mechanically - 
minded radio man 
was chosen for the 
R & T transmissions. 
Various kinks taken 
from the pages of 
t h e magazine were 
photographed a n d 
enlarged up to 3% 
inches wide -the size 
needed for facsimile 
transmission. These 
were p u t on the 
Finch transmitter at 
Carteret, N. J., and 

radiated throughout the metropolitan area. 
So successful were these transmissions that 
\V2XUI' has scheduled daily broadcasts of 
R & T Kinks, while WOR has been send- 
ing out this material the two nights a week 
on which it uses the Finch system. 

On four other nights, this station is ex- 
perimenting with the RCA facsimile system 

(Continued on page 551) 

Girl's head, right. is but 
small part of WOR 

"RCA" copy. 
Inside police car, below, 
is facsimile transmitter - 

receiver. 1( 

r 
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BYRD ANTARCTIC Expedition mem- 
bers will be kept in touch with home 

through General Electric's shortwave radio 
"mail bag," as were the two previous ex- 
peditions. WGEO, the shortwave station at 
Schenectady, will transmit messages to the 
more than 100 men in the expedition on 
alternate Friday nights at 11 P.M., using a 
frequency of 9,530 kc. 

AUTO LICENSE plates 
bearing ham call letters 

are being sought by the Union 
County Amateur Radio Asso- 
ciation of Elizabeth, N. J. 
Lloyd Fowler, secretary of the 
organization, has sent a cir- 
cular letter to local hams as a 

first step toward preparing a 
petition to the Commissioner 
of Motor Vehicles; an en- 
closed card for the hams to fill 
out and return will complete 
the petition. The licenses being 
sought would look something 
like this: 

\\' N 

GSX 
4 

2 o 

SUMMING UP the mile- 
stones which radio has 

passed as he made predictions 
for 1959, Major Lenox R. 
Lohr, President of NBC, fore- 
saw greater use of ultra -high 
frequencies and microwaves, 
and the establishment of 500 kw. stations as standard, clear -chan- 
nel outlets. Major Lohr also believes that television will be 
definitely here by that time. 

TELEVISION TN WAR is being discussed 
by members of the United States de- 

fense forces, according to an article pub- 
lished by the New York Times. The possi- 
bility of transmitting television images of 
enemy terrains from airplanes soaring 
above is being considered as a means for 
national defense. Such a system would also 

enable United States artillerymen to locate 
the hits made by the shots fired from their 
batteries. 

Thus an observation plane flying above 
the enemy lines can make pictures or maps 
cf troop movements, ammunition trains or 
new positions and transmit them to the 
ground receivers at the moment of making 

them. Photographs can be 
taken by the ground crew as 

W ivu y 

DIGE 

RLD 
WIDE 
RAD 

TELEVISION CAME to the aid of astronomers in the corona - 
viser developed by Dr. A. M. Skellett of Bell Telephone 

Laboratories. The brilliance of the sun prevents astronomers from 
studying the corona of flaming gas which surrounds the sun 
itself, except when an eclipse blanks out the brilliant disk. Dr. 
Skellett's invention, shown below in picture and diagram. makes 
use of a telescope which projects an image of the sun and corona 
to a mirror and scanning disc. The image of the sun is reflected 
back to a trap, but that of the corona is scanned by means of a 
mechanical television system. This corona may be reproduced 
on a cathode ray tube, may be inspected directly through other 
means, or may be photographed with suitable apparatus. 

{HKNO[TwT 
MIRROR 

TELESCOPE 
OuECTIVE 

11 

O[W CATHODE CAY 

CHARD CPHODUCCR 
YAWNS - , osC 

OW ;WA i1i117s,r . - 

SCANNER 

SWEEP 6 T I Av 
FOR suHLwHT 

,e rT. 
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the television pictures flash on 
the screen. The full record thus 
is recorded, and if the observ- 
ing plane comes to grief before 
returning, its work is not lost. 

Compact sending sets, 
known as "jeeps," have been 
built in this country at a cost 
of about $20,000 each. The 
weight is about that of two 
radio console type cabinets. 
The set can be easily operated 
by one or two men. There is 
some vibration distortion from 
the plane engines which occa- 
sionally washes out minor de- 
tails in the pictures received on 
the ground, but, on the whole, 
the signals sent back are clear. 

Not many observation planes 
are large enough for two extra 
crew members, but this is not 
too much of an obstacle, espe- 
cially if the object of the flight 
is sufficiently important. 
Smaller bombers could be used. 

The great job ahead is to 
find some means of building 
a universal television machine 

that can overcome universal interference. The best authorities 
say this can be done, but will not take a chance on saying how 
soon. 

MIDGET RADIO transmitters are sent aloft with free balloons 
in the cosmic ray investigations being made by the U. S. 

Bureau of Standards. Fifteen experiments were conducted at 
altitudes ranging up to 100.000 feet. A special vacuum tube circuit 
connected to the cosmic ray detector caused the transmitter to 
send out a radio impulse for every sixty rays detected. This 
afforded an accurate count up to 3,000 rays per minute. 

ONE -MAN TRANSMITTING station might he used to describe 
the cadet of the Cambridge University Officers' Training 

Corps, pictured herewith. Note that the cadet is equipped not 
only with phones, microphone, transmitter and power pack, 
but also has a vertically polarized doublet antenna strapped 
to his belt. Communications are carried on over ultra -short 
waves with this system. A similar device was demonstrated 

by the British 
Army more than 
a year ago when 
the corps was re- 
viewed by its hon- 
orary Colonel, the 
Duke of Gloucester, 
younger brother of 
King George VI. 
Apparatus of this 
type is said to be in 
use by the British 
units now on active 
duty at the Western 
Front. The use of 
ultra -short waves 
atl'd low power does 
much to lessen the 
likelihood of sig- 
nals being picked up 
on enemy receivers. 

RADIO & TELEVISION 



TELEVISION 
transmission 

over telephone 
cables was an ac- 
complished fact last 
May when the 
NBC relayed 
images of the six - 
day bicycle race 
from New York's 
Madison S qua re 
Garden to the 
transmitter atop the 
Empire State 
Building about 
11/3 miles away. 
T h e experiment 
was not particular- 
ly successful. How- 
ever, engineers of 
the telephone com- 
pany are still con- 

ducting experiments to so adapt their lines that television trans- 
missions from remote points may be more practical. Tests re- 
ported by C. L. Weis, Jr., of the Telephone Company's High - 
Frequency Transmission Development staff, indicate that at 
3,000,000 cycles there is a million times as much loss in a pair 
of telephone wires as in co -axial cables especially designed for 
television use. However, through the use of equalizers to make the 
losses the same for all frequencies transmitted, it is hoped that 
perfectly satisfactory results will be achieved. The amplifiers, 
incidentally, are flat from 45 to 3 million cycles. The Columbia 
Broadcasting System is experimenting with these lines. 

RADIO MAGIC controlled the stunts through which the 
De Soto car, pictured above, went- according to engineers 

who designed the exhibit. At the commands of the man with 
the wand, the hood, doors and trunk opened, the windshield wipers 
waggled to and fro, and the car itself ran short distances back- 
ward and forward. The insert shows the inside of the baggage 
compartment which was used to house the control apparatus. 
Skeptical visitors at the Auto Show peered under the car looking 
for concealed wiring connecting to a remote point but found none. 
Other skeptics peered into the car's crannies looking for a midget 
who might be operating the gadgets, but none was apparent. 
Those who believed their eyes went away thoroughly convinced 
that the car was radio operated. 

MAGNETIC MINES are also set off by sound waves, according to recent reports from Britain. 
The Government there is said to be experimenting with high gain amplifiers and under- 

water loud speakers, to be used in detonating the mines at a distance so that their ships will he 
unharmed. It has been calculated that the transmission of sound under water being so much 
greater than in air, with a good P.A. amplifier system using a metal diaphragm under -water 
speaker, it will be possible to discharge mines at almost three-quarters of a mile distance. 

AN INTERCOLLEGIATE 
radio broadcasting system 

to link Brown, Dartmouth, 
Wesleyan, Harvard and the 
Massachusetts Institute of Tech- 
nology over a wire network is 
being planned by engineers at 
Brown University, and other 
colleges are also to be asked to 
join. Brown already has thirty 
stations in dormitory and frat 
houses, the outgrowth of an idea 
conceived by George Abraham, 
'40, during his freshman year. 
There are now 75 members tak- 
ing care of programs, advertis- 
ing and technical arrangements 
at Brown and Pembroke Col- 
leges. The audience is estimated 
at 2,000 daily, and the transmis- 
sion on 570 kc. is carried over 
30,000 feet of wire. Programs 
afford entertainment for listen- 
ers, and experience for the 
operators. 

QUEER QUERIES are asked 
about television, according 

to engineers with the General 
Electric exhibit at the N. Y. 
World's Fair. One example is, 
"If I run from the transmitter 
to the receiver, will I be able to 
see my picture there when I ar- 
rive?" Another, "If I leave my 
name and address, will you send 
me the negative of my television 
picture ?" 

for January, 1940 

RADIO AND TELEVISION was well represented on a tele- 
vision show, the "Visi- Quiz," broadcast over NBC Station 

W2XBS in October and November. Left to right in the picture 
above are: Helen Lee Corbett and Josephine Hough, who tied 
for first place; Quiz Master Bob Eichberg, Television Editor of 
R. & T.; R. D. Washburne, managing editor of RADIO -CRAFT; 
C. P. Mason, editor of Gernsback Publications; and Thomas D. 
Pent; Art Director of R. & T. and R -C. The quiz, first of 
its kind, was designed especially for television, being aimed at 
the eye as well as the ear. As we go to press, Mr. Eichberg has 
just staged a second Visi -Quiz. 

THE CHINESE are kept in 
touch with world events by 

an American woman, Agnes 
Smedley. A writer and ardent 
supporter of the Chinese cause, 
Miss Smedley takes shorthand 
notes of the news bulletins 
transmitted by KGEI, San 
Francisco. These she transcribes 
and turns over to an interpreter 
who translates them for the 
benefit of the Chinese Army. 
This girl reporter once taught 
school in a Colorado mining 
district -a somewhat less ex- 
citing career than that which 
she now pursues. 

PERMISSION to operate two 
frequency modulated sta- 

tions. one at Mt. Washington, 
N. H., the other at Alpine, N. J., 
is being sought by John Shepard, 
president of the Yankee Net- 
work. Frequency modulation is 
relatively static free, due either 
to the ultra -high frequencies 
used, or to the ingenious cir- 
cuit developed by Major E. H. 
Armstrong. Several stations of 
this sort are already on the air, 
and it is believed that the Yankee 
Network's move may fore- 
shadow a chain of such trans- 
mitters. Signals are limited to 
the horizon, so there is room for 
a great number in the available 
bands. 
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