
IN THIS 
ISSUE Midget 

Television Pmp Servici rea ng Wind Genera tors a. 

;.X.1 

-o 

OP 

2,000-TUBE ELECTRON BRAIN 
SEE PAGE 28 

a OA 

0:** Mr. 
. r=r 

4' 

41Vii 

:;!. 

RADIO-ELECTRONIC IN ALL ITS PHASES 



RCA scientists- pioneers in radio-electronics-apply the "radio 
tube' to communications, science, industry, entertainment, and transportation. 

This 'magic lamp" makes Aladdin's look lazy 

You will remember the fabulous 
lamp -and how it served its mas- 
ter, Aladdin. Serving vou, today, 
is a real "magic lamp "... the elec- 
tron tube. 

You are familiar with these tubes 
in your radio, Victrola radio- phono- 
graph or television set ... but that 
is only a small part of the work they 
do. Using radio tubes, RCA Labora- 
tories have helped to develop many 
new servants for man. 

A partial list includes: all -electronic 
television, FM radio, portable radios, 

the electron microscope, radio -heat, 
radar, Shoran, Teleran, and countless 
special "tools" for science, communica- 
tions and commerce. 

The electron microscope, helping 
in the fight against disease. magni- 
fies bacteria more than 100,000 di- 
ameters, radar sees through fog and 
darkness, all - electronic television 
shows events taking place at a dis- 
tance, radio -heat "glues" wood or 
plastics, Shoran locates points on 
the earth's surface with unbeliev- 
able accuracy, Teleran adds to the 
safety of air travel. 

Constant advances in radio -elee- 
Ironies are a major objective at RCA 
Laboratories. Fully developed, these 
progressive developments are part of 
the instruments bearing the name RCA, 
or RCA Victor. 

When in Radio City, New York, 
be sure to see the radio, television 
and electronic wonders on display 
at RCA Exhibition hall, 36 \Vest 
49th Street. Admission is always 
free. Radio Corporation of America, 
RCA Building, Radio City, New 
York City 20, N. Y. 

RADIO CORPORATION of AMERICA 



/ BROKE INTO RAD /0 
BY PRACTICING IN SPARE T /MF 

W /7H TNf 810 KITS FROM N.R. /. 
HOBERT HEAD 

N.R.J. sends you Soldering Equipment and 
Radio parts; shows you how to do Radio solder. 
Inge how to mount and connect Radio parta; 
gives you practical experience. 

Early in the course you build this Tester with 
parts N.R.I. sends. It soon helps you fix neigh- 
borhood Radios and earn EXTRA money in 
spare time. 

You get purls to build Radio Circuits: then 
test them; see how they work, learn how to 
guild special circuits, how to locate and repair 
circuit defects. 

You get parts to build this Vacuum Tube Pow- 
er Pack; make changes which give you experi- 
ence with parts of many kinds; learn to cor- 
rect power pack troubles. 

Building this A.M. Signal Generator gives you 
more valuable experience. It provides amplitude - 
modulated sip nrl- for many tests and experi- 
ments. 

You build this Superheterodyne Rdceiver circuit. 
You conduct FM (Frequency Modulation) ex- 
periments. You get more experience to help you 
win success in Radio. 

LEARN RADIO by Practicing in Spare Time 
Do you want a good -pay job in. Radio Future for Trained Men Is Bright -or your own money- making Radio in Radio, Television, Electronics 

Shop? Mail Coupon for a FREE Sample 11'a t on.u,ls cos, r to get seemed in Ita,ro now than 
Lesson and my FREE 64 -page book, e'er before because ßo radio Repair Jtusine is brom- 

InR. Tn In Etdlo ristloelans acne Nut pet rospnr- "How to Be a Success in RADIO-Tele- wmue; la l'Mha, Adatlnn, ,liarine ltadlo, Rna,aa- fauns, 
vision, Electronics." See how N.R.I. Radio afanufa ring, Public Address work. Think or 
gives you practical Radio experience at even greater r,,;I lie demand for Telo- 

home - vIsIM, F11 : es continue to grow! building, testing, repairing Bcnd for this 
Radios with BIG KITS OF PARTS I 
send! 

Many Beginners Soon Make Good Extra 
Money In Spate Time While Learning 

The day you enroll I start sending EXTRA 
MONEY manuals. You LEARN Radio principle., 
from my easy- to-grasp, illustrated leaasons- 
PRACTICE what, you learn with parta I send - 
USE your knowledge to make EXTRA money 
fixing neighbors' Radios in spore time while still 
learning! From here it's a short step to your own 
full -time Radio Shop or a good Radio job! 

VETERANS 
You can get this training right in 
your own home under G. I. Bill. 

Mail coupon for full details. 

Find Out What N.R.I. Can Do For You 
. mule Lesson anti toy 64 -paro la, - 

Reed !Le ,: oIs ab.nt illy Course. &'a1 letters from men. 
I trained, telling what they are doing, earning. Seo how 
quickly, easily you an get started. No obligation! Just 
Mum COUPON NOW in an envelope or panto It or, a 
penny postal. J. E. SMITH. President, Dept. SEX. 
National Radio Institute, Pioneer Homo Study Radio 
School. Washington 9. D.C. 

Our 34th Year of Training Men for Success in Radio 
My training includes TELEVISION ELECTRONICS F M 

Mr, 1. E. SMITH, President. Dept. SEX 
1 National Radio Institute, Washington 9, D. C. 

atoll me l'IMEE. without ddigati,m, Sample Lessen and 
64-nage book abort how to win success ti, ltudio -TeIo- 
vision, Electronics. 

I (No salesman will call. Please write plainly.) 
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I ,ddrees 

f 

lAw'Re a 
, Success 

I in RADIO IF 
TELEVISION 

EtECTRCNICS F3' 

/ 
/ )p 

, « 

.. e.r1 waw ,.,,-+("iw 
UNDER GIBILt, ,t4 

L 
APPROVED FOR 

State 

111111rIllirIMIM 
TRAINING 

N.,OA. I \I'1' \Ly l' 1 5:, n,ns. I,r.. ':I l \,rte. _rat Street, .sprint,'. II o, \lass. Entend as second Class matter at rust Orrice, y,nangneld, Mass., under tiro Act of March J. 1879. 

RADIO -CRAFT for MAY, I 9 4 8 



War Surplus Bargains Sold As Used Unless Otherwise Specified! 

(HRU) DC POWER SUPPLY 

24 -28 V. at 
70 amp - 

2000 watts 
gasoline en- 
gine ine g r- ene 
tor with electric 

starter. Pow - 
e r supply 
which can be 
used to op- 

ate 24 -28 
V. equip- 
ment, start 
airplane en- 
g in e s , 

charge batteries, as a welding a- 
chine, lighting system, or for 

s 50 amateur radio station. 21'/7 ", 171/7" I L 
x 24%". Wgt., 115 lbs. 

Includes 20 ft. plug -in cable. 

INTERPHONE AMPLIFIER 
RL -7 

Convert to high 
fidelity p h o n e 

Amp. speech 
Amp. 

o 

Complete 
with tubes and 
dynamotor. for 24 
V. DC operation. 
Used but in gond 
condition. 

.ECIAL (RICE 
$195 

NEW WILLARD 
RECHARGEABLE STORAGE 

BATTERY 
New 6 Volt bat- 
tery in spill - 
proof clear plas- 
tic case, housed 
in metal case 
for easy mount- 
ing. Applicable 
for a wide range 
of uses where 
battery power is 
needed. Shipped 
dry. Uses stand- 
ard battery 
electrolyte avail - 
able everywhere. 

Price, each 54.00 

In lots of ten, each S3.35 

Without metal case, each........ . S3.00 

In lots of ten, each 52.85 

OXYGEN TANKS 
These oxygen tanks. removed from 
surplus aircraft. ave capacity 
of lbs. pre Type 
with complete regulator assembly. 
Side of tank 2z ï. W1. 7 lbs. 

TERMS: CASH WITH ORDER 

AMERICAN SURPLUS 

PRODUCTS CO. 
537 N. CAPITOL AVE. 
INDIANAPOLIS, IND. 
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NEW SCR -625 
DETECTORS 

PROSPECTORS. 
OIL COMPANIES, 

PLUMBERS. ETt'. 
Army to detect buried metal- 
private use suggests the loca- 

or underwater pipes, 
ore -bearing rock, the location 
fragments in scrap materials, 

and the screening of personnel 
carrying of metallic objects. 

in original overseas pack- 
Originally sold by War 

5166.00. The U. S. Forestry Serv- 
procedure for using 

Mine Defector to find con- 
in tree logs and other timber 

57950 

BRAND 
MINE 

ATTENTION, 
MINERS, 

Used by the 
lic mines. Its 
tion of underground 
cables and 
of metallic 
logs, etc., 
in plants for 
New, complete 
ing container. 
Assets for 
ice has recommended 
the SCR -625 
cealed metal 
products. 

SCR -274N COMMAND SET 
SCR -274N Transmitter and Receiver Assembly 
consists of 13 pieces which are: 4 dynamotors, 
I modulator, I remote control box. 2 trans- 
mitters. 3 receivers and one antenna relay unit 
and it lias its own individual dynamotor. Each 
receiver employs I2 V. tubes. Each trans- 
mitter contains four 12 V. tubes and has a 

variable frequency and crystal calibrated mas- 
ter oscillator. driving two 1625 final amplifier 
tubes. 55-watt output. with built-in silver 
plated variable inductance antenna matching 
device. Oscillator and final stage have simul- 
taneous tuning and the dial is directly cali- 
brated In MC. Transmitters have slugged and 
rnparity tuning, built -in high voltage and an- 
tenna switches. Modulator furnishes plate 
supply for transmitters and is equipped w0h a 

dynamotor for high voltage. Also supplied is 
the antenna relay with built-in antenna meter. 
Transmitters make ideal VFO driver unit. 
Easily converted to 110 V. 60 cycle operation. 
Wt., approximately 100 lbs. 
P 524.7 RICE 

R -5 

Three bands 
with 17 tubes 
for conversion 

ARN -7 RECEIVER 

200 to 1750 KC. Complete 
required. This set is ideal 
to home broadcast Re- 
to ham shack, etc. Re- 

for many times the price 
new. A Receiver that would 

pick up at $ 995 ONLY 

available 52.50 ea. 

F.O.B. INDIANAPOLIS 

ceiver addition 
ported sold 
when brand 
be hard to 
this price. 

Control Head 

PRICES 

RADIO ALTIMETER APN 1 

A complete 460 mt. radio receiver and transmitter 
which can be converted for ham or commercial use. 
Tubes usetl nd included: 4.125 H7, 3- 12517. 2 -6H6, 
1- VR150. 2955. 2 -9004. Other coniponents such as 
relays, 24 V dynamotor. tans, 
roamers. pots, condensers. etc-, 7.7 make this a buy on which you can n 

not go wrong. Complete as shown 
in aluminum case Ie47'0'a. 

NAVY CRV -46151 AIRCRAFT 
RADIO RECEIVER 

INCLUDING 
CASE 

s1950 

Four bands. in- 
cluding broad- 

s 1195- 9.1150 
NC). Circuit is 
sixtube super- 
heterodyne with merhamral band change or remote 
operated electrical band change. Remote band change 
and tuning controls included. making this set read- 
ily adaptable to mobile ham use. Powered from 
self-contained 24 V. DC dynamotor. 

The sets are complete with tubes, mounting rack 
and !emote controls. No tables or plugs. 

%Special Bargains 
BRAND NEW NAVY SURPLUS 

HOSPITAL TENTS 
New fire resistant, heavy canvas, 16' 
wile, 50' long, 12' apex, 4' side walls. 
Complete except poles. 

$15000 

ANTENNA RELAY UNITS 
Switching Relay- Current Indicator BC- 
442-A. Consists of 50 mmfd vacuum con- 
denser, 19.5 millivolt movement, current 
transformer and thermo couple (use with 
any rig). 

$195 

MODULATOR UNITS OUT OF 
SCR -274 -N COMMAND SETS 
Complete with 4 tubes and dynamotor. 
Good condition. 

$295 

TERMS: CASH WITH ORDER 

AMERICAN SURPLUS 

PRODUCTS CO. 
537 N. CAPITOL AVE. 
INDIANAPOLIS, IND. 
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You build this toe 
modern Superheter- 
odyne Receiver and 
other units. With the 
complete standard 
parts we send you 
This valuable equip- 
ment becomes yours 
to use and keep. 

Cet these 2 8/C 

FREE! 
R\DI-59.141 

'MAL 

BOORS 
If you are already employed In the 
great Radio Industry, you know how 
great the demand is for trained. ex- 
perienced servicemen, operators and 
technicians. You kluwv how fast the 
fehl Is growing and how Important it 
is to keep up with new developments in 

F.ñ¡.. Television and Electronics. The Radio 
industry is aloe with opportunity for the 
quallfed technician whose knowledge Is up -to. 
the -minute. You an be an FM and Television 
specialist . get into the lucrative Radio 
Serried Field . . own a business el your 
own, If you prefer- National Schools of toe 
Angeles, for over 40 years a practical reeldent 
and home study trade school. has put into of 
fort Its New 1948 Training Program. This 
program. adapted to National's Master Shop 
Method ¡tune Study Course, can qualify you 
in your spare time as a Radio and Television 
technician. For details of this Program fill 
out and snail the coupon below. 

NOW! New Professional 
Multitester Included! 
This tersatilo testing instrument Is Portable sad 
complete with teat leads and batteries. Simple to 
operate. accurate and dependable. You will be 
able to quickly Ioate trouble and adjust the most 
delicate circuits. You ran use the Multitester at 
home ce on service ails. It is designed to meas- 
ure Al! and I)C volts. current. resistance and 
decibles. You will be proud to own and use Iha 
valuable professional instrument. 

SHOP METHOD HOME TRAINING from a 
Technical Trade Resident School 

LEARN 
BY DOING 

National Schools brings its exclusive Shop Method of training right Into your own home. You an learn 
the most up -lo -date approved Practical training projects, systems and modem circuits from the very he- 

¢hming in your spare time. Itere Is sound and practical Inane training-the development of experienced 
Instructors working with students right In the shops, NEW Television and Bteadcast Studios and 

Erperimental Laboratories of NATIONAL SC11OO19 --one of the most advanced technical trade 
cduratin ml:t,rs i i Uu- world. Work with Resat Ett. 

pwimental Egwipmnt 
yurnlshd without 
Extra Cost as part 
year National Sc 

Trolnl 

Tatre Advantage Now of these Outstanding Features 
of National Schools' 1948 Training Program 

't.L ' .+ plain...,, , , rt you for real success In Radio 

2 Elxprn umutal equipment ppiled with the course has been completely revised to ' give you the most up-to -date practical experience with new circuits. new units. 
ete.. right In your own home. 

New Television l.ssm,s It ne been expanded to give you training in the latest 
Arvelopments In this Important field. 

,4 The 1948 course includes a l'rdeselonal Multitester (shown above) for youe 
use In spare or full -time Radio work. 

Schools gives you advanced training- -the 
' key to the better positions In Radio. Television. 

Elm ronlos. 

6 You are sent standard Experimental Equipment. ' Including tubes and accessories. for building a 
modem Short Rave and Standard Itrowlast super- 
heterodyne Receiver. All oquipmast heroines root 
personal property. 

7 National Schools 43 years of experience In 
Technical Trade Training . our modem 

sloops and laboratories . . . highly trained in- 
structors are back of your time -tested Training 
llana for a brighter future. 

EXPERIENCE IS THE BEST TEACHER. You 
learn by experience with the exclusive National 
Shop -Method of Home Training. With the appa- 
ratus sent you, you actually build various types of 
standard equipment --a powerful superheterodyne re- 
ceiver, a signal generator, an audio oscillator, low 
power Radio transmitter and other units. You make 
testa and conduct experiments that show you the why 
and how of Radio. You understand what makes the 
various elements of Electronics operate because you 
actually see them work for you. Not only do you gain 
splendid experience by this method of learning, but you 
receive valuable equipment you will use on the job in 
she practice of your profession as a Radio Technician. 
Mail the coupon and learn what this means to you. 

Send Coupon 
and prove to 
yourself what 
YOU can do 
in RADIO and 
TELEVISION! 

REE LESSO 

Examine t1 10 :,e..,i Nap Method of lieuse Training. 
See for yourself how sound and practical It is. Be convinced 
that you an learn Radio. Electronics. Televl lean- quickly and 
easily in your spare time. This trial Is ABSOLUTELY FREE. Mall 
the coupon here for the books that tell you the complete story of 
National Schools Master Shop Method of Home Training In Radio. 
ylectronlry and Television 
This Is the MODERN SYSTEM OF TRAINING: it matches the rapid 
progress constantly being made in Media. Television and Electronics. It Is 
TIME TESTED. too. National Schools has been training men fur more 
than third of century. It 12 the very tame training that has helped 
thousands totmore pay and greater opportunity. ran one It to yourself- 
your future -to read the book 'Your Futuro In Radio. Electronics and 
Television' -FRER to you when you send In the coupon. 
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G. I. APPROVED 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA EST.1905 

BOTH HOME STUDY 

AND RESIDENT 

COURSES OFFERED 

APPROVED 
FOR VETERANS 

Check Coupon 

MAIL OPPORTUNITY COUPON FOR QUICK ACTION 
MEMO ER: NATIONAL COUNCIL 

OF TECHNICAL SCHOOLS 

NATIONAL SCHOOLS, Dept. RC5 
4000 South Figueroa Street. Los Angeles 37, California 

NATIONAL HONE 
STUDY COUNCIL 

(Mad 
, 

envelope or in 
weny pot card) 

Mall me F ltt:y: the two Looks mentioned In your ad, Including santal. I...on of your anal. 
I molerstsund no salesman will tall on me. 

NAME 

ADDRESS 

CITY ZONE STATE 

D Check here Ir Veteran of World War TI 

L. U. et WO" gllwsms.oae tar. 
- -- 



Capitol Radio Engineering Institute - Pionee ion Since 1927 

What Does it Take 
to Wake YOU Up? 

*The tremendous growth of radio -electronics 
is so rapid and spreading in so many direc- 
tions that the demand for TECHNICALLY 
QUALIFIED radiomen has created a condition 
wherein there are many MORE GOOD JOBS 
than there are capable men to fill them. 

Bv THE END of 1948 the total number of broadcasting 
stations (AM, FM and Television) will triple those since 
shorty before the war. Airlines and airports are rapidly 
installing new radio communications and radar equipment. 
Major railroads have adopted radio communications, as 
have large trucking and taxicab companies. Manufacturing 
is at an all -time high as millions of home receivers, broad- 
casting equipment, etc., are being produced. Television 
receivers are in mass production. 

All of this means that OPPORTUNITY 
IS HERE . .. Now! 

Every page in this magazine could be filled with similar 
astounding facts concerning career opportunities available 
to trained radiomen. The point is, what are you going to 
do about it? Just figure out for yourself how many good 
jobs are waiting to be filled. You can't say, "I don't need 
more training." EVERY radioman needs to increase his 
technical knowledge if lie wants to keep ahead of the 
competition that is bound to come ... if he wants to go 
after -and GET -the better jobs that offer good money and 
personal security. 

If you have a commonplace job. If you have the ambi- 
tion to hold a position of greater responsibility with higher 
pay ... then a CREI spare time program for self-improve- 
ment will help you accomplish your ambition at this oppor- 
tune time. It costs you nothing to read the interesting facts. 
Write today for the outline of CREI courses and the 
free booklet, "CREI Training for Your Better Job in 
Radio-Electronics." 

If you have had professional or amateur radio experience 
and want to make more money, let us prove to you we 
have the training you need to qualify for a better radio job. 
To help us intelligently answer your inquiry - PLEASE 
STATE BRIEFLY YOUR BACKGROUND OF EXPE- 
RIENCE, EDUCATION AND PRESENT POSITION. 

VETERANS: CREI TRAINING AVAILABLE UNDER THE "G. I." BILL. 

CAPITOLRADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute 
Dept. RC.% 16th and Park Road, N. W., Washington 10, D. C. 
Branch O/ /ires: New York (7): 170 Broadway San Fruntisco (t): 760 Market St. 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
16th and Park Road, N. W.. Dept.RC- S,Washingtoe 10, O. C. 
Gentlemen: Please send me your free booklet, "CREI 
training for your better job in RADIO -ELECTRONICS ", 
together with full details of your Home Study training. 
I am attaching a brief resume of my experience, education 
and present position. 
CHECK ONE PRACTICAL RADIO- ELECTRONICS 
COURSE PRACTICAL TELEVISION 

NAME 
STREET 
CITY ZONE STATE 

I am entitled to training under the C. I. gill. 
Cheek field of greatest interest: 

RA010- ELECTRONICS BROADCASTING ANO TELEVISION 
AERONAUTICAL RADIO ENGINEERING 
RECEIVER SERVICING IADUSTRIAL ELECTRONICS 

4 RADIO -CRAFT for MAY 1948 
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Keep up with PHOTOFACT Folders 
The Key to Profitable, Progressive Servicing! 
Build the service data library that keeps you out ahead, abreast 

- g you need for easier, more profitable work. From the moment you y-ac7_tJs0" -...to. -j get them, PHOTOFACT Folder Sets increase in value. They 
.c month after month, year after year. You can't afford to'Imiss a single PHOTOFACT $et! Buy every 

developments. Have at your finger -tips the most accurate, uniform and practical practicals seá ing data-everything 

x issue regularly -its the easy pay -as- you -use way to build the rytJ world's most to library. Published 20 t' $ year. Price per S 
-01 

ys s practical service da 
-,Y P Set, Only 

pa 
ep,pi 

.04,411"1 n uftS n^' 
,rr , 

,,,r:. 
COUPS 

TEL 
` -F 

per ores 
1.50 

_ t 
THESE HOWARD W. SAMS BOOKS EARN MONEY FOR YOU EVERY SINGLE DAY 

Cumulative Index to All Post -War Receivers 
New Cumulative Index to all PHOTOFACT Fold- 
ers now available! Send for this invaluable guide 
to the most practical and useful data available on 
all post -war radio receivers. Locates in a jiffy the 
Folder Sets you need for quicker, more profitable 
work. Ask your parts jobber today for a FREE 
copy, or use coupon below. 

RADIO RECEIVER 
TUBE PLACEMENT GUIDE 

The book that shows you exactly where 
to replace each tube in 5500 radio models. 
Covers receivers from 1938 to 1947. Each 
tube layout is illustrated by a clear, ac- 

curate diagram. Saves time-eliminates 
risky hit -and -miss methods. A handy 
pocket -sized 192 -page book, indexed for 
quick reference. You'll use It profitably 
every single day! Order 

$ß.25 TODAY! ONLY 

1947 AUTOMATIC 
RECORD CHANGER MANUAL 
Nothing like it! Complete, accurate data 
on over 40 post -war models. Exclusive 
exploded views, photos from every angle. 
Gives full change cycle data, information 
on adjustments, service hints and kinks. 
complete parts lists. PLUS complete, ac- 
curate data on leading Wire, Ribbon. Tape 
and Paper Disc Recorders! 400 pages; 
hard cover; opens flat. Don't be without 
this manual. $4.95 ONLY 

PHOTOFACT VOLUMES PHOTOFACT Folders are avail- 
able in handy Deluxe volumes. Volume 1 covers all post -war 
models up to Jan. 1, 1947. Volume 2 covers models from Jan. 1, 
1947 to July 1, 1947. Volume 3 covers models from July 1, 1947 
to Jan. 1, 1948. Order from your parts jobber today. Your price, 
each Volume in Deluxe Binder $18.39 

HOWARD W. SAMS & CO., INC. 
INDIANAPOLIS 7, INDIANA 

Export -Ad. Au.iento -6. Brood St , New Yore 4. N -U S of Amer.. 
Canada-A. C. Slmmonds t Sons, 101 Knq Sf Eon', ro.o ̂ ,o Onorio 

PHOTOFACT SERVICE 
"The Service that pays for 'Ise,) ove. over again ' 

RADIO -CRAFT for MAY, 1948 

DIAL CORD 
STRINGING GUIDE 

The book that shows you the 
one right way to string a dial 
cord. Here for the first time, in 
one handy pocket -sized book. 
are all available dial cord dia- 
grams covering over 2300 re- 
ceivers, 1938 through 1946. 
Makes dial cord restringing 
quick and simple. Pays for it- 
self in time saved on a single 
dial cord repair job. A "must" 

for every service bench and tool kit. 
Order your copies now. ONLY $,eoo 
SEND FOR the FREE Cumulative 
Index to PHOTOFACT Folders cov- 
ering all post -war receivers up to 
the present. You'll want this valu- 
able reference guide. 

Mail This Order Form 
to HOWARD W. SAMS & CO.. INC. 
2924 E. Washington St., Indianapolis 7, Indiana. 
My (check) (money order) for S enclosed. 

Send FREE PHOTOFACT Cumulative Index. 
Q Send PHOTOFACT Sets Nos 

($1.50 per set) 
Q Send PHOTOFACT Volume 3 (including 

Sets Nos. 21 through 30) in DeLuxe Binder. 
Send Volume 2 (Sets Nos. 11 through 20). 
Send Volume 1 (Sets Nos. 1 through 10), 
$18.39 each. 
Send SAMS' TUBE PLACEMENT 
GUIDE(S) AT $1.25 per copy. 
Send SAM'S 1947 AUTOMATIC REC- 
ORD CHANGER MANUAL(S) at $4.95 each. 
Send SAMS' DIAL CORD STRING- 
ING GUIDE(S) at $1.00 per copy. 

Name 

Address 

City State...._..._..._......... 
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MODEL 666 _HH 
METER 

pLT -014111-MILLI 
AM 

packs 
a labora- 

tory 

hand -size' Triplett 
tester that fits 

your 

This new service 
into 

lbs. Model 

torn of versatile only maldad w be e 

hand end 
séM 

aniline 
readability. 

new 

tbyna -ry Fas assdrance 
of low contact 

acial 
through at- 

jacks, a^ 
stability 

evolved Delivers bet- 

ter 

ter stab tures li- 
ce, greater _ los other fea testers. 

re- 

sistance, resistors--plus esistors P costlier r tech- 

nicians. 

engineers 
n 

w many mateurs, new then 
ter results 

servicemen, 
ideal for ser 

RANGES 
loon ohm. /Volt. 

ohms /Volt. 

VOLTS: 0-10-50-250-000-5000 
0-60.250 1000atat 150 millivolts. 

A.C. VOLTS: 
MILLIAMPERES: 

0-10-100-S00 522.00 

D.C. MILLIAM 

OHMS: 
0-2000-400.000. ..... 

wrry peer L5 

U.S.A. Dealer scr 
For descriptive 

Materia 

6 

Solve Your Service Problems Better - With TRIPLETT 

Model 3432 -Illuminated dial Tes 
Oscillator. 
U.S.A. Dealer Net 363.25 

Model 3480 -Combination Tube 
Tester Volt- Ohm -Mil- Ammeter. 
U.S.A. Dealer Net 389.75 

Model 625 -NA - Wide 
Volt-Ohm-Mil-Ammeter. 
U.S.A. Dealer Net 

Rang 

$45.00 

TRIPLETT ELECTRICAL INSTRUMENT CO. BLUFFTON, OHIO 
In Canada: Triplett Instruments of Canada, Georpetorn, Ontario cortrt__ 

Model 3413 -Tube Tester, with 
Speed Roll chart. 
U.S.A. Dealer Net 360.76 
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I TRAIN YOU RIGHT BY SENDING YOU 8 BIG KITS OF 
RADIO EQUIPMENT INCLUDING A POWERFUL 6 TUBE 
SUPERHET RECEIVER AND 16 RANGE TEST METER! 

FRANK L. SPRAYBERRY Find out NOW how Spray- 
famous Radio teacher of hundreds berry Training prepares you 

olancee,atul Radio men. for a Radio Service Business 
of your own - or a good pay 

Radio job. Just mail the coupon fora FREE Sample Lesson and my 
big FREE book, "How To Make Money in Radio. Electronics. Tele- 
vision." It tells how I train you at home during spare hours by put- 
ting you to work building, testing, repairing Radio equipment. The 
Sprayberry Course teaches you Radio by working with 8 big kits of 

Radio parts I supply. You build a powerful 6 tube superhet Radio, a 16 -range test 
meter. perform over 175 interesting, PRACTICAL experiments. My lessons are 
easy and interesting -you need no previous experience in Radio. Istart you at 
the beginning... and give you valuable "bench" experience that sticks with you. 
LEARN HOW TO BUILD -TEST- REPAIR RADIOS 

Soon after you start I send you my famous BUSINESS 
BUILDERS that help you earn EXTRA CASH 
getting and doing neighborhood Radio Service jobs 
while learning. You couldn't pick a better time to get 
into Radio. The Radio Repair Business is booming! 
Good Radio Service and Repair Shops are needed every- 
where as millions of new sets are in use. Trained men 
are wanted for opportunities in Police, Aviation and 
Marine Radio, F.M. and Standard Broadcasting and 
Television. Manufacturers are looking for men who 
know Radio as production reaches new peaks. GET 
THE PACTS ABOUT YOUR FUTURE IN RADIO 
MAIL the COUPON TODAY for my FREE BOOKS' 
By Working with YOUR HANDS! 

Yeu really learn Radio the PRAC- 
TICAL way ... when you build this 
big, powerful 6 -tube S het 
Radio from parts 1 send you. 

T d Radia taro na step rata their asce 
Profitable Radio Service Sby -er- 

Nee dreeleronts art constantly Wolof 
ate bel pay lob oppoeiaailits le Radio. 

RADIO -CRAFT for 

give you a fine, moving 
coil type Meter -with parts 
for a complete analyzer and 
Circuit Continuity Te 
"Trouble shoot" with pro - 
fessional accuracy. 

You don't have to buy expensive You construct this reetl- 
ready -made equipment. You get val- fier and filter, resistor and con- 
ruble lonce building this Signal d , and really get on 
General d Multi -purposoT the Practical end of Radio. 

LOW COST RADIO TRAINING IN 
STUDY AT HOME 

SPARE HOURS 
Sprayberry Training costs suprisingly little! Easy 
monthly payments, if desired. Everything you need 
is furnished- nothing else to buy. With Sprayberry 
Training to back you up. you will be able to step 
into your own profitable Radio Service Business or 
go on to a big opportunity in Radio, Electronics or 
Television. The equipment I send you is yours "for 
keeps" - to use in your business or job, I have 
trained thousands of successful Radio men -and 
can help you, too. Get the facts about Sprayberry 
Training -it's your first step to success, security 
and a bigger income in a field where you'll really 
enjoy your work. Fill out and mail coupon TODAY. 
I'll rush my two FREE books to you by return mail. 

Ap roved for G.1. Training VETERANS. under Public Laws l6 and 346. 

Sprayberry Academy of Radio 
F. L. SPRAYBERRY, President 

Room 2058, Sprayberry Bldg., Pueblo, Colorado 

MAY, 1948 

RUSH COUPON %da.yl 
I SPRAYBERRY ACADEMY OF RADIO I 
I F. L. SPRAYBERRY, President 

Room 2058, Sprayberry Bldg., Pueblo, Colorado 
IPlease rush my FREE copies of "How To Make Money In' 

Radio, Electronics and Television" and "How To Read Radio 
I Diagrams and Symbols." No salesman will call. I 

IName__ _Aye______- ! 

I Address 

I City and Zone. State 
CHECK HERE IF A VETERAN 

(Nail in an Envelope or Paste on Penny Postcard/ a-- - -aas- 
7 



THE BEST 
FOR LESS nimunicatiafts" 

TEST SET 
159TPX 

Measures frequency be- 
tween 150 & 200 mc. by 
heterodyne method. Pow- 
er of Xmtr r be di- 
rectly n rod. Meas- 
ures IS' voltages up to 
500 Volts. Original 'Alt- 
eration on 110 V. 400 

makes It operable t 1M1Ó 

V. rill Or. new. retool,. 
with tubas, crystal. I. 
chart. antenna, meter & 
conversion kit and data 
for 110 V. 60 cy opera- 
tion 529.95 

HEADSETS 
Dynamio mike and headset combination. A high 

Mike iken and phones 
unit, 

` ones 
used B-19 tank Xmlrs. 

75 

R-15 heinInt : 8000 Gums impedance, rubber cush- 
ions. l'ailes with 8" and ami plug l'L 55. New 
$1.95. Used. In goal orsolltion $ .60 

HS 30 headset Insert type headset cuts out back- 
ground noise, and low impedance (500 ohms) assures 
efficiency and high fidelity. A MUST for every ham 
at this price $ .85 

Xfmr to match 8000 ohms output $ .33 

TRANSFORMERS 
All Primaries -117 V 80 cycles 

!e 81021 102280 vet a 65 ma, 8.3 v. a 1.9 amp, 8.3 v. 
$2.35 

p 5110: 1100 . e 70 ml, tapped a 550 v. (for tame 
with N.W. met.) 82.7E 

FILAMENT TRANSFORMERS 
d 6123: 0.3 vet e 5 amp, 0.3 vet e 1 13 
$ 6100: 27 volts e 8.8 amp, 6.9 v. 

51 
2.5 amp. 2.75 

It 13189: 2.5 v. a 1.75 amp, 5 v. 3 amp, 8.5 v. 
® .6 amp 6.5 v. e 8 amp 55.3225 

Doug 
8000. vXS . 

Two 5.1 v. winding. a 
S $!O 

No. 5058; 8.5 VDT a IA, 6.3 Ver a 2A, 8 3 VCT 

N231 
.35 

O. 5100. 8.3 Ter a 1.3 A. 5000 V test $1.35 
No. 50056: 8.3 VCr e 9 A, 6.3 VCT a 2.2 A 8.3 

No. 5057, 283 ; VCr e 1 A, 5 Ver e 3 A. 5 ver 
MX 8687;9: 5 V e 5.5 A. 5 V a 5.5 A. 29.0005 Volta 
Test 524.50 

ARC -5 ACCESSORIES 
CONVERSION COILS FOR ARC-5 

TRANSMITTERS 
M.O. Celle P.A. Coils Antenna Frog. aang. 

Loading Coi le 
$1.00 each $1.00 ch 5.5s h 
$6029 $7247 #6033 3-4 Me. 
F5030 $9293 a6034 4-5.2 109. 
96032 59295 #6035 7.5.1 Me. 
CONVERSION KIT, aletirrg of 1 -M -0 coil, 1 -P.A. 
coil. 1-ANTENNA COIL, in any Ong pertlC0%.109 
ARC No. 6508 variable receiving alpes /tor. 82 mom(/ e0 
Bon, 3 section.. .03" spacing. 8 toton. Worm drive 
ratio 83:1 $1.75 
ARC Nn. 800 valable xmtE capacitor, 22 4 -145 

f. 05 spacing. 11 rotors. Each $1.00 
ARC 6632 Var. Xmtg. cacitor. 29.2 -117 mmf. 
.08. 

ePe`evring. 18 
rotors, worm drive: 06:1 

$1.000 0 
Dual mtg. rack. Crew.) $1.50 
Single Shock mounts for rack S .50 
DUAL, CONTROL BOXES FOR RCVRS $2.00 

wall 
tubes, le power supply 

ith wooden carrying ease 

INDICATOR R BC 

Indkator, Part 0 R dar Set $CÓ 

excellent 
Maltes 

Vent founda- 

high gain (scoope. 
)tae following 
tubes: 4.6Ae7. 3. 
6H6, and 1.501'I 
tai tube. Cotre. 
snclosed 

in metal 
hield. New `ith 

$1 1.50 

UNIVERSAL 
VIBRATOR TRANSFORMER 

Input ole 75toe dc,es secondary. 
windr 120 voltat mil each 50 

POWER CHOKES 
8 Hy e 150 ma 51.80 
1 
I 

1f 
O 800 Ma. 7.5 Ohms 54.55 

anal Choke: 2.2 11$ di 100 Ma. 5 .90 
Dual Ch®oke: 7 Ily e 5 Ma. 11 1b e 50 Mm 51.50 
2 5 h 44 65 ma $1.10 

CROSS POINTER INDICATOR 
Two 0 -200 mlammpere Movemoata, r talo, Mare a¢ 
plicat lone $2.$0 

91' 

RADAR AIRCRAFT 
AMATEUR INDUSTRIAL 

24 -Volt Filament 

Transformers 
No. 2Z17, Input 110 
volt, 60 cycles. Output 
24 volt @ 3 amp Size 
3" x 3í'A" x 3" (as 
shown) $4.50 

ANTENNA, AN /122 -A. its,' in 4- element adeock arrays 
for high gain and directivity, each dipole clement is 
12' loot, made of 3,1" tubing. Excellent for that new 
6 or 2 -meter beam. Tani% 

inlog each 
this geatfv0.00 

ANTENNA AN /104.A. The famous x- handle antenna, 
used with the SCR 522. Ideal for mobile quarter 
waive, because of its mire mine inn: or 2 

t can by used to forth a dipole 
construction: 

tneiers or 
for TV anti FM reception. Consists of topper sheath 
21 long moulded about wooden support, with 83-S 
coax connector. $.75 ea.. or 2 for $1.35. 

AN /128 -A. For high ale and directivity on 1 meters. 
Consists of 1 vertical a loam of working mains 
square reflector, approx. 3'x4', Impedance i, 50 

DYNAMOTORS 

PE.73 CM(O.E.) Power supply for BC 375 In- 
ut: 28 VDC Output: 1000 VDC ® 350 Ms. 

New 
BD 77KM Power supply for BC 191 with 

M95 
spare 

fuse links, ate. Input 14 V,d.o. Output 1000 v. 
$2 350 ma. New $9.95 
Deed, excellent condition $5.95 
MFRS: Write for quantity prices and dMs- 
erunta on above Items. 
PE 101 -C bind 13/20 VDC $2 12.8/6.3 A. 
Output: 400 VDC ® 135 Ma., 800 VDC 
20 Ma. 8 VAC ® 1.12 A, now $3.45 
PE 86 N, Input: 28 VDC, Output: 250 VDC 
166 87manp ' ut 12 VDC. Output 275 TOO 0 
130 Ma. 500 VDC ® 50 Ma. $3.25 
DAO 93A Input: 18 VDC 0 3.2 A. Output: 
450 VDC 4$ 00 M. $2.43 
DM 33: Input 20 VDC A 7 c Output: 
540 VDC (N 250 Ma. Power sap017 for SCR 
274 modulator $3.95 
DM 23S60: Input: 27VDC ® 1.75 A. Output: 
285 VDC ® 75 Ma. $3.50 
DM 21: Input: 14 VDC. Output 235 VDC *0 90 
Ma. Power supply for BC 312 $2.49 
PR 55. Input: 12 vile M 25 amp. Output 500 
vdc 86 400 ma. (slightly used) $4.95 
MP 10 O Paver supply. using 2 diMartiot.. 
Input: 24 -28 vile. Output: 1000 vdo e 400 ma. 
230 vdc ® 100 nia. New, complote with relays. 
filters. etc. N5:NOtX $40.00 
B -19 power park Idynamotor). Input 12 vdo 
(; 9.4 amp. Output: 275 vde @ 110 ma, 500 
ode (A 50 ma New. complete in metal case 
with 2 plugs. filters. etc. $5.96 
DM 28 -Id, Input: 28 v.d.a. 1.15 amp Out- 
put: 270 v.d.a. ® 70 me New. with enclosed 
term dmil box $3.25 
KA /USA .0515. Input: 15/24 v.d.o. l9 4/2 amp. 
Output: 500 de 

W 
50 ma. Compact sellar. 

shape. aim: 7%4,4'x3' $3.95 
ZA/118A .0518, Input: 12/24 v.d.o. ty 8/4 

p. output: 275 .d.m A 110 ma. 12 v.d.c. 
® 3 amp. Compact square, size: 75ih4r6ú ,. 
0M -25: In 12VDC 2.3A Out 250VDC 50 ma 

013-42: Io I4VDC. Out 515/1030 VDC 215/260 
ma and 2/SVDC $3.95 

INVERTERS 
PE 206 -A. Input: 28 v.d.o. 0 38 Amp. 
Output: 80 volts (à 500 volt -amp, 800 e,. Le- 
land Electric. Now, complete with Instruction 
book, relays. filters. std $12.50 
PE 218 -Input: 25 -28 v.d.e. 19 92 amp Out- 
put: 115 volta. 1500 volt -amps, 380/500 cy. 
Leland Electric. New $35.00: Used, geed con- 
dition $20.00 

RELAYS 
BO 61335, DPDT. 18 -28 vdc. contacts 10 amps 

44 115 sae $1.25 
7120-24, CContactor, SPBT. 24 -23 vdc. contacts 

10775F, Antenna changeover, DI7YI'. 28 vdc $1.15 
TELEPHONE TYPES 

OR 206. DPST, 500 ohms, 24 vdc (Normally 

SC 5853 A. SPST w /apdt section. 24 vde.11.05 
1000 alms a $1.10 

EE 89 Repeaters, for extending range of Odd 
telephone seta such as EE-8. etc. from 15 
to 25 miles. hew. with spare tube. lees 
batteries $18.50 

Microwave Tubes 
(msgnetrena) 

Tube Frog. Range Pk. Pwr. Out. Price 
1331 2820-2860 mc 285 Kw $10.00 
2221-A (713-4) 9345-0405 mm 50 Kw $25.00 
2222 3287-3333 mc 285 Kw $15.00 
2230 2992-3019 mc 275 Kw 15.00 
2227 2965-2992 me 275 Kw $15.00 
2431 2820-2880 mc 285 Kw $15.00 
2233 2780-2820 mc 285 Kw $15.00 
2238 PKG. 3249-3263 me 5 Kw $25.00 
2155 5KO. 9345-0405 me 50 Kw 525.00 
3131 24,000 mc 35 Kw $17.50 
W.E. 700-A 680.710 mc 100 Kw $30.00 
W.E. 720-BY 2800 1000 Kw $25.00 
MAGN6T8 2221-A 1725-1 2322, 2228, 2227. 
2231, 2J31, 2332 and 3,131, r5t tí6.00 
Field Strength Distance Between 

(Gauss) Pole Fame 

I 
Adjustable 
2:N,' to 3- 

Iuk 

1500 
1000 ¡!.1ae2g5a0 

Pole Face 
Diameter 
lam" 

2>M 

Price 

$5.00 
$8.00 

$12.00 
AA. $4.00 

3 mmf 

4 mint +.5 mut 
8.5 mmf .... -.5 amt 
11 mmf !3% 
48 

mod. 
mf 

-±2 15 mmf 

50 
nun 

!209 
00 t --3 

CERAMICON CAPACITORS 
(Erie, Ceutralab) $7.50 per 100 

+S% 67 mod +20% 
yb 100 mmf r':ó 

115 mmf -1-2aó 
120 mmf +5% 
240 mad ±390 
MO mmf 
500 mmf + 15 -30% 
1000 mmf 0-596 

SILVER-MICA BUTTON CAPACITORS 
(Eric Cestralab) $9.50 per 100 

185 mmf ±3.5mmf 
175 mmf ±2.5mml 
500 mmf -'-10`^' 

BC 1267 XMTR-RCVR. 
X$ITH cortege d 
tuned line pulse 
oscillator on 154- 
186 Inc. Can be 
modlSed to oper- 
ate an volte or 
CW, and put to 
work on the ama- 
teur 2- meter band. 
RCVR. Is a so- 

aEM of R e M Mt and 
5 stagger - tuned 
LP. stages ill 
me). Plenty at room on cassis for additional com- 
Pononta and changea. Used but in excellent condition 

$27.50 

Complete with Dover supply for mention from 117 v. 

60 cycles $42.50 

MOTOR DRIVEN SWITCH 
Switch operates at 1800 rpm, using 
Internal 24 TOC motor. Switch is 

DPDT. and was originally designed 
for automatic switching of YAOI 
radar antennao 52.00 

All merchandls guaranteed. Mall orders promptly filled. All prices, F.O.B. New York City. 
Send Money Order or Check. Shipping charges sent C.O.D. 

COMMUNICATIONS EQUIPMENT CO. 
131 C. Liberty New York City N.Y. Digby 9 -4124 13 C rty St., ty 7, g Y 
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NO PREVIOUS RADIO 
OR ELECTRICAL 

EXPERIENCE NECESSARY 
DeForest's Training, Inc. provides 
erery major home study aid to help you 
learn Radio-Electronics rapidly and thor- 
oughly ... to give you the experience and 
confidence needed for a responsible, Good - 
Pay Job, or to Start a Business of Your Own! 
Here is a REAL opportunity field for YOU 

. when you are a trained Radio-Electronics 
man! Just think of the tremendously exciting 
future ahead of FM Radio, Aviation and 
Broadcast Radio, Sound Motion Picture Equip- 
ment, Servicing and Sales of Radio Equipment, 
etc. Put yourself in this picture ... See how you 
can benefit from a PRACTICAL training in this 
fascinating work! Think, too, of the coming possi- 
bilities ahead of Radar, Facsimile and Television. 
Send TODAY for the interesting, opportunity - 
revealing book, "Victory for You!' See how others 
probably no more talented or ambitious than you, 
have advanced in earning power after 
this training ... how YOU can do it 
toot Mail the coupon NOW! VETERANS! 

VING 

NLV3 e 
et 

WITH THE HELP OF 
A EIGHT Big Kits of Actual "Learn -by- Doing" Radio 

Parts and Assemblies with which you make 133 fascinat- 
ing SHOP METHOD EXPERIMENTS in your own home! 

Imagine building 7 different Radio Receivers that operate! 

B A 16 mm Home Movie Projector and Twelve Reels of 
"Learn -by- Seeing" Home Movie Films ... for picture= 

clear, fast understanding of Radio Fundamentals! 

C Modern, well -illustrated, Loose -leaf Les- 
sons, prepared in clear, simple, understand- 

able language ... to guide you throughout 
your training! 
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111 MM 
MOVIE 

PROJECTOR 

YOU USE 
"LEARN -BY- SEEING" 

MOVIES 

Big things are happen- 
ing at DeForest's Train- 
ing, Inc. for rooms! 
See how you can prepare 
yourself WITHOUT 
COST for a GOOD J H 

or a BUSINESS 
YOUR OWN in tho 
Radio-Electronic op- 
portunity fold. 

I 

DEFOREST'S TRAINING, ;NC. INCLUDES 
INSTRUCTION IN MOTION PICTURE 
SOUND EQUIPMENT, FM RADIO AND 
TELEVISION . RESIDENTIAL TRAIN- 
ING IN OUR MODERN CHICAGO LAB- 
ORATORIES ALSO AVAILABLE -ASK US 
FOR INFORMATION! 

DeFOREST'S TRAINING, INC. 
CHICAGO 14; ILLINOIS 

RADIO -CRAFT for MAY, 1948 

E. B. DEVRY, President 
DeFOREST'S TRAINING, INC. 
2535 -41 North Ashland Ave.. Dept. RC -E5 
Chicago 14, Illinois, U.S.A. 
Send FREE "VICTORY FOR YOU!" BOOK, showing how I may make my start in Radio Electronics. 

Name 

Addres. 

City Zone_State 
If under l6, check here If a discharged Veteran of 
for special information. World War II, check here. 

Age 

Apt I 

a 
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WATCH FOR JUNE ISSUE- SPECIAL FM NUMBER 

MAY 1948 
Editorial: Appliqued Radio Circuits by Hugo Gernsback 17 

Radio- Electronics Monthly Review 18, 19 

Radio Thirty -Five Years Ago 80 

Radio and Electronics 
Electret Construction, 

Electronic Visibility Meter 

12,000 -Tube Electron Brain (Cover Feature) 

by Victor H. Laughter 20 

by S. R. Winters 22 

by A. Pascale 28 

Amateur Radio 
Efficient 100 -Wafter by E. F. Harris, W8SJB 24 

WWV Schedule Changes 71 

Servicing 
Radio Set & Service Review (Midget Television Preamplifier) 31 

Servicing Wind Generators.. by Max Alth 33 

Serviceshop Tests Serviceshops by Eric Leslie 66 

Radioman on Wheels by Richard Laurence 78 

Test Instruments 
Miniature 3 -Use Fixed Oscillator by William Lyon McLaughlin 26 

Laboratory -Type Oscillators by William B. Miller 27 

Wobbulated Signal Generator by George W. Schultze 34 

Push -Button Signal Generator by Alfred Haas 37 

Sound 
Noise Reduction in A.F. Circuits by I. Queen, W2OUX 23 

Phase Inversion Circuits by J. W. Straede 32 

High -Fidelity Amplifiers by R. F. Scott 36 

Volume Expander 75 

Construction 
Light with a Memory.. by M. Gordon Moses 30 

Cheap and Effective Noise Limiter by Otto Wooley, WOSGG 80 

Departments: 
Transatlantic News by Major Ralph W. Hallows 38 

New Radio -Electronic Devices 40 

The Question Box 42 

Radio -Electronic Circuits 44 

Technotes 47 

Try This One 50 

New Radio- Electronic Patents . .by I. Queen 54 

World -Wide Station List Edited by Elmer R. Fuller 63 

Communications 83 

Book Reviews 87 

RADIO 
CRAFT 

Incorporating 
SNORT WAVE CRAFT. TELEVISION NEWS 

RADIO 151011 
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In Our Next Issue 
SPECIAL ARTICLES ON ALL PHASES 
OF FM- THEORETICAL AND PRAC- 
TICAL, CONSTRUCTION AND SERV- 
ICING, FEATURE THE JUNE ISSUE. 

On the Cover: 

International Business Ma- 
chines' 12,000 -tube computer 
which does the work of more 
than 1,000 mathematicians. 

Chromatone by Alex Schomberg from 
Harris 6 Ewing photo. 
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NOW! FAMOUS $500 TELEVISION COURSE 

YOURS WITH PHOTOFACT FOLDERS! 

Mr. Albert C. W. Sounder: background includes 
association with the Marconi Company, teaching 
experience at Harvard and M.I.T.; founder Radio 
Technician's Guild; full member I.R.E., Graduate, 
Portsmouth College, England. Mr. Sounders gave 
the flot actual television demonstration in New 
England in 1935. 

Famous Saunders' Course 
EXCLUSIVE 

in Howard W. Sams' PHOTOFACT 

We have been able to prevail upon Mr. 
Saunders to transcribe his famous course 
on Television for PHOTOFACT exclusively. 
The only other way you can get this course 
is by paying $500 and attending the Saund- 
ers School. Now -with PHOTOFACT at no 
extra cost to you -you can have this wond- 
erful instruction that fits you for Television 
servicing! 

Get Ready to Make Big Money in Television Servicing 
with This Practical, Successfully Proved Instruction! 
NOW! AT NO EXTRA COST TO YOU -you can have the nationally- famous 
$500 Saunders' Television Course! It's the world's finest training- practi- 
ca/ down -to -earth training that actually prepares you for Television and 
keeps you 'way out ahead of the game. Here's the first real help in Tele- 
vision for Servicemen- brought to you exclusively by PHOTOFACT and 
PHOTOFACT alone! If you want to stay in Radio Servicing, you can't afford 
to miss a single installment of this amazing Television Course! Read every 
word of this announcement and then ACT! 

Not Just a Book -A Complete 
Training Course in Television! 
You get the actual $500 Television Course, 
exactly as taught in the nationally- famous 
Saunders Radio & Electronics School at 
Newton, Mass. We literally bring this 
course to you in print -transcribed word 
for word from the original lectures, supple- 
mented by graphic training aids, exclusive 
PHOTOFACT "exploded" views and hun- 
dreds of visual illustrations, prepared un- 
der Mr. Saunders' personal supervision. 
This is the same course attended by hun- 
dreds of established service technicians and 
by service personnel of leading set manu- 
facturers -the same $500 course! 

PRACTICAL, CLEAR, EASY -TO- FOLLOW TELEVISION TRAINING 
Experts in the field of Television and Radio 
training acclaim the famous Saunders Course. 
It is remarkable in its ability to simplify and 
explain the most complicated theory and 
practice. It describes the action of an elec- 
tronic circuit so originally and simply that it 
can be visualized in on unforgettable man- 
ner. The Saunders Course avoids higher 
mathematics and engineering terminology 
beyond the experience of the practical man. 
You know where you are every step of the 

way, and you bridge the gap between Radio 
and Television with quick, simple understand- 
ing that makes unfamiliar subjects easy to 
master. As you progress in the course, Tele- 
vision circuits will unfold and become as clear 
and understandable to you as the Super- 
heterodyne circuit. You will be able to follow 
and use effectively the practical servicing data 
on specific Television receivers prepared for 
you by PHOTOFACT. Get started in the 
Course today with PHOTOFACT Set No. 38. 

DON'T MISS A SINGLE INSTALLMENT OF 

THIS TELEVISION COURSE! MAKE SURE 

YOU OWN IT ALL! GET STARTED WITH 

PHOTOFACT SET No. 38 TODAY ! e! 

HOWARD W. SAMS & CO., INC. 
INDIANAPOLIS 6, INDIANA 

f.pon -Ad. Aunemo -I9 Brood SI., New York 4, N. Y -U. S. of America 
Canasta-A. C. Ssmrnonds 8 Sons, 301 Krng SI., lost- Toronto, Ontono 

PHOTOFACT SERVICE 
"The Service that pays for itself over and over again" 
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First Installment Appears in 
PHOTOFACT Set No. 38! 
The Television Course will appear in reg- 
ular installments in each PHOTOFACT 
Folder Set, beginning with Set No. 38. 
Each installment will include the right 
amount of material so that you will be able 
to digest it easily and completely between 
issues. Instruction will be kept up -to -date 
and will include the latest information 
promptly as it is available on the subject. 
There's no need to wait now for books that 
will never cover the ground adequately, or 
to buy books that are obsolete already. Be 
sure to order PHOTOFACT Set No. 38 now - 
and begin to qualify yourself for Television! 

Get Television Training Worth 
$ 500 -Plus Incomparable Photo - 
fact Service Data at the Cost 

of PHOTOFACT Alone! 
Here's the chance of a lifetime that really 
fits you for a profitable, successful career in 
Television servicing. Just think of it -you 
get the world's finest radio service data in 
PHOTOFACT -at only $1.50 per set -and at 
the same time you train practically and 
successfully for Television with the finest 
course available in the country-a course 
worth $500.00 that costs you nothing 
extra! 

$500 TELEVISION COURSE BEGINS 

IN SET No. 38. ORDER TODAY! 

Mail This Order Form 
to your local Parta Distributor, 
or to HOWARD W. SATs & Co.. lac. 
2924 E. Washington St., Indianapolis 7, Ind. 
My (check) (money order) for $1.50 enclosed. 

Send PROTOPACT Folder Set No. 38, includ- 
ing the first installment of the famous5500 Saunders 
Television Course, 

Name 

Address_, -. - -_ 
City._ State.- 

J 



RADIO 
CONTROLLED 

OMB- FIN 

$985 
This unit was originally used to control a guided 
Bomb: it contains a 24 -volt Willard rechargable 
battery pack, which operates a gyroscope, and 
low geared reversable motor. The unit also con- 
tains a precision built 5 -tube RF Receiver com- 
plete with dynamotor. 

Shipped express, charges collect 

RCA ANTENNA REEL 

MODEL $149 
M 1 -19611 

A hand operated 
antenna Reel, for 
reeling in and out 
trailing antennas. 
Mfrd. by Conti- 
nental Radio & Tele- 

vision Corp. under RCA License. Add 20c 
to cover postage & handling. 

PHANTOM 

ANTENNA 

A transmitting 
antenna, for use on 
approximately 450 
MC. Complete with 
standard coax con 
nector. A weather- 
proof unit. IAdd 
25c to cover hand- 
ling and postage). 

m153B flnlfflflfl 

1 $195 
OOl9 

Kpe. . 
i.a 

[MC nMr 
.m 3s4 to owe, a 

e.e n.+w 

12 VOLT 
GENERATOR 50 AMP. 

Low $,95 
AS 

OR 
ONLY 

leu Pulley 

$945 
With Pulley 

These generators are excellent for truck 
or bus use. They also will make a fine 
power supply for your radio shack or 
nice light welder. Brand new in original 
boxes as pictured with pulley, $9.45 each 
or with keyed shaft less pulley -S7.95 
each. 

Shipped Express Collect 

This unit contains a single pole double -throw vacuum 
switch, which is capable of handling RF potentials as highot 
20 KV. When used in DC circuits, the switch will handle over 
I ampere at 5 KV. These ore Manufacturers Specs.) 

The case is ideal for o portable mobile receiver or a small 
transmitter, as your control panel can be mounted behind 
the hinged door for protection. The cose olso has a built -in 
high voltage insulated antenna post. Dimensions are 6'. a" 
7 ". Worth many times the price. Add 40c to cover pos. 
toge and handling ). 

1300' Rubber 

Covered Wire 

ONLY 7S7P2 
New 4 conductor 16 gauge 

rubber covered cable. Color 
coded. Used by United States 
Government os Field Telephone 
Coble. 1300 feet on steel red. 
F.O.B. Our warehouse Shipped 
motor freight or express shipping 
charges collect. 

500' Telephone 317 95 
Wire now only 

3 conductor braided insulated copper 
and steel telephone wire. It is of copper 
for conductivity and steel for strength. 
Worth at least 3c per foot, yet due to 
on exceptional buy we 

n 
now offer 

it at less than lc per foot. 
(Shipped ch collect) 

Mine Detector type ANPRSI Brand new 
complete (except batteries) in original case. 
Each unit contains on instruction Manual. Good 
for detecting objects under the earth's surface. 
Requires one 6 volt and three 4 -5 volt batteries. 

I Shipped express charges collect/ 

COmmflnO RfCEIVfR 

BBC454 C455 
$395 

Your choice of either of these two famous 
Command Set Receivers. BC454 freq. range 
3 to 6 MC or the BC455 6 to 9.1 MC. These 
sets ore used, but in good condition. They 
ore complete with tubes. Price -3.95 each. 

(Shipped Express, charges collect) 
i 

LOOP 
ANTENNA 

LP -21 -A 

ONLY me 

Used primarily on aircraft & Marine ADP 
Systems. Loop LP -21 -A contains an elec- 
tric motor and selsyn. These loops have 
been removed from salvage aircraft but 
are guaranteed to be in excellent working 
condition. 

Shipped Express Collect 

1124 

Ratio 
&Tass 

R5 /ARN7 or 433G, 
either of these Radio 
Compass Receivers 
complete with tubes. 
Ideal for conversion 
for home reception. 
Used but good. A real 
buy at only $17.25. 

I Shipped express col. 
IecN 

All merchandise subject to prior 

sole, minimum order 52.00, No 

IMPORTANT! 1C.O.D, orders accepted. Michi 
gon residents must odd 370 State 

sales tax. 

12 

6532 EAST McNICHOLS ROAD DETROIT 12, MICHIGAN 

gao. 
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lotito r 
Where's FM headed, Mr. Radio Dealer? YOU decide. 

WANT TO MAKE A FIASCO OF FM? ... Then -go ahead ... SELL 
second -rate, "almost -good- enough" FM equipment. But -be prepared for customer 
squawks, dissatisfaction ... a bad name for FM ... migraine headaches for yourself! 

WANT TO "GO TO TOWN" WITH FM? Then -use the sensational FM 
PILOTUNER, as your standard of comparison, in testing all FM equipment. The Pilo - 
tuner has the last- detail quality ... the thorough integrity ... that do credit to FMI 

Listed with Underwriters laboratory 

to retail at 

29.95 
(slightly higher ..y 
of Ih. Rockies) 

PILOT RADIO CORPORATION 
37 -06 36th ST., LONG ISLAND CITY, N. Y. 
Makers of PILOTONE RECORDS PIONEERS IN FM &TELEVISION 

The PILOTUNER was a tremendous hit in '47 
...With new FM stations opening at the 
rate of fifty a month, it's headed for an 
even greater '48! Stock it- feature it-get 
YOUR share of the big new business, new 
traffic! Send coupon for details. 

I 

1 

PILOT RADIO CORP., 37 -06 36th St., Long Island City, N. Y. 

Send me full information concerning the FM PILOTUNER. 

NAME 

ADDRESS 

CITY ZONE NO..... STATE...1.... 
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Do not fail to closely examine this list of bargains. We believe that every item 
listed below is a sensational value that soon can never be repeated. All equip- 
ment advertised herein is unconditionally guaranteed to the customer's satisfac- 
tion to this extent: Return any item advertised within five days after delivery 

for full refund except transportation charges (both ways). 

e o 
(A) Filter condenser, G E Pyranol, oil 
filled 8 MFD @ 1000 volts DC working volt- 
age, size about 11 /2" x 4" x 5" high, ship- 
ping weight about 3 lbs. Brown porcelain 
stand -off insulator 
terminals NEW $2.00 
(B) Filter condenser, S ragues oil filled, 
8 MFD @ 1000 volts DC working voltage, 
size about I" x 4" x 5" high, ship 
ping weight about 2 lbs NEW $2.00 
(C) Filter condenser, BMFD @ 700 volts 
DC working voltage. Oil filled, well in- 
sulated terminals. Size about 2" x 41/4" x 

5" high, with mounting flanges, gray 
metal case, shipping weight 
about 4 lbs. NEW $ 25 
(D) Filter condenser Cornel -Dubilier I 

MFD @ 4000 volts DC working voltage, oil 
filled. Size about 21/4" x 4" x 7" high over 
all. Shipping weight about 4 lbs. Heavy 
stand -off insulator type term als. $3.75 

(A) Filter condenser, oil filled, 4 MFD @ 
300 volts DC working voltage, size about 
2" x 2" x 31/2" high, shipping weight 

35C about 2 lbs. N 

(B) Filter condenser, GE Pyranol, oil filled, 
4 MFD @ 2000 volts DC working voltage, 
size 21/4" x 4" x 5" high, shipping $3.00 
weight about 4 lbs. NEW 

(C) Filter condenser, Industrial Conden- 
ser Corp., oil filled, I MFD @ 3000 volts 
DC working voltage, size about 21/4" x 
3l/l" x 5" high, well insulated terminals. 
Shipping weight about 3 Ibt's. $2.00 
(D) Filter condenser, Industrial Condenser 
Corp., oil filled, 4 MFD @ 2000 volts DC 
workig voltage, porcelain insulated termi- 
nals, size about 21/4" x 31/2" z 5" high, 
shipping weight about 3 Ibs. 

$2.50 

METERS - Brand new and all 
checked for accuracy 

0 -500 MA DC 31/2" round NX35 Westinghouse. $ 3.00 
0 -5 Amps RF 31/2" round NT35 Westinghouse In- 
ternal TC 4,50 
0 -3 Amps RF 21/2" round NT33 Westinghouse, 
less TC 3.50 
0 -10 & 0 -250 MA DC combination round NX33 
Westinghouse 2.50 
0 -10 & 0 -250 MA DC combination round DW4I 
G.E. 2.50 
0 -2 volts full scale 2000 ohms/volt Volume Level 
meter, Westinghouse, round 21/2" 3.00 
0 -100 MA DC21/2" round MD2000I McClintock 2.50 
0 -3 MA DC 31/2" square 327A Triplett 4.50 
0 -500 Volts AC 31/2" square 337A Triplett 6.00 
0 -2 Volts AC rectifier type 10,000 ohms /volt 327A 
Triplett 31/2" square 15.00 
0 -50 MA AC 33M TripleH 31/2" square 7.50 
0 -30 amps AC 31/2" round case, 331JP Triplett.. 6.00 

RELAYS -All Brand New 
110v 60 cycle Plunger type for door lock $ .50 
RBM DPDT 110 v 60 cycle, make before break .75 
Relay, 6 MA 5000 Ohm DC resistance, SPDT .85 
Leach type I127 -FR IIO V 60 cycle DPST 1.50 
Automatic Electric Co. DPDT 24 v. DC 6 Amp silver 
tungsten Contacts .40 
Automatic Electric Co. Delay relay, 20 ohm, silver 
tungsten contacts .40 
Starter relay, 28 volt operated, heavy duty con- 
struction .50 
Switch, pushbutton type DPST on /off type, to fit 
standard switchbox, 10 amps at 250 volts .25 
Switch, toggle type, bat handle, DPDT heavy duty 
contacts .36 
Leaf type switch, 4 poles, single throw, single hole 
mounting e26 

TRANSFORMERS 
(A) Transformer, 110 volts 60 cycle in- 
put; output being two secondaries - 
each giving 14 volts @ II amperes, 
which can be used alone, in parallel 
or in series for various voltage and 
current combinations. Size about 31/2" 
x 31/2" x 4" high. Ideal for operation of 
propeller pitch motors used for beam 
antenna rotation. Shipping weight 
7 lbs. Manufactured for "Esse Radio 

fak Company." 
Brand NSW $5.95 

A 
p. 
B 

(A) Condenser electrolytic, 100 MFD. 
@ 300 volts, 21/z" diameter, 41/2" high, 
metal can, shipping weight 
2 lbs. Brand NEW $2.00 
(8) Filter condenser Tobe, oil filled, 
1 MFD @ 600 volts 

condenser, 
working volt- 

age, size about I" z I" x 21/2" 
high NEW 20C 
(C) Condenser, bath tub typa 
.1 MFD @ 1000 volts DC NEW 20C 
(D) Condenser, Tobe, oil filled, 
3 x .1 MFD @ 600 volts DC at.. 25C 
(F) Filter condenser, Aerovox, oil 
filled, 2 MFD @ 600 DC working volts 
size about 11/" x 11/2" x 5" high, 
shipping weight about 

NEW 35e 
(G) Condenser, Cornel -Dubilier, oil 
filled, 4 MFD @ 1000 volts DC work- 
ing voltage, size about I" z 21/2" x 5" 
high, shipping weight 2 

(Al Vibrator. RWimt VS-3, for 6 volt 
battery operation, used In vibrator supply 
PE104 -which Is used with BC654A tree'. 
mitter- receiver. Type 1.4 NEW $1.95 
(B) Vibrator, Radlart VS -3, for 6 vott 
battery operation, used In vibrator supply 
PE104 -which is used with BC6S4A Iran, - 

mitter- receiver. Type 16 (probably exoct- 
ly the same as [A]) NEW $1.95 
(C) Relay, 110 volt 60 cycle AC plung.r 
type for door interlock NEW $5, 
(D) Lord Shock Mount. heavy duty tyoy 
base size 3' saure x 11/4" high-,/e" ,1 

tweeter bolt may be used NEW IS 

(E) Dual volume control wire- wound. 
each section 2500 ohms NEW 35t 
(F) Toggle switch, bat handle 
DPDT NEW 30c 

CONDENSERS 
Cornel.Dubiller-2MFD @. 1000 V DC. Y Diameter 5' 
tall NEW $1.35 
Cornel- Dublller 4 MFD 600 V DC I" diameter 5' tall 

NEW $1.00 
Electrolytic 30 MFD @ 450 V DC Mallory F P aluminum 

Electrslytio 40 MFD @ 450 V DC Mallory F P aluminum 
W 

Electrolytic, triple 20 MFD @ 25 V DC Mallory FNP aallum- 
inum can NEW 35e 
Electrolytic, 30 MFD @ ISO V DC, Mallory F P aluminum 
can NEW 35e 
Paper, .05 MFD @ 400 V DC Solar NEW IOe 
Paper, .5 @ 400 V DC Aerovox NEW 100 
Bath tub type ,3 MFD @ 50 V DC NEW I Oe 

Bath Tub type .1 MFD @ 1000 V DC NEW 20e 
011 filled 3 x .1 MFD @ 600 V DC Tobe 51.95 
1.75 MFD @ 50 V DC NW 150 
.5 MFD @ 600 V DC NEEW 15e 

30 MFD -300 V AC Q.E. Pyranol $3.00 
Three Yang trimmer condenser assembly, each adjustable 5 to 
45 mmfds NEW 25e 
Neutralizing, for 6 L 6 or 807 tube applications IOc 
Variable tuning condenser, 7.17 mmfds I' /' shaft. ceramic in- 
sulation, single, hole mounting 20c 
Padder type variable, 100 mmfds the maximum. screw driver 
slot in shaft for adjustment NEW 200 
Fodder type variable. 140 mmfds, maximum, screw delver slot 
In shaft for adjustment NEW 20c 
Mica condenser kit. kit of many values and assorted capacities 
and voltages, about 100 condenser per kit NEW 51.98 
Electrolytic 1000 MFD @ 15 V DC 11/4" diameter x aye high 
metal an NEW 45e 
Eleetrolytle, mounts In octal tube sesket I0. S MFD @ 
100 working volts DC. Aluminum an NEW 500 
Electrolytic, 50 MFD @ 350 'V DC Mallory F P aluminum 
sen NEW 50c 
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A 
(A) Condenser, mica, .25MFD @ 250 
volts NEW 15c 

(B) Jack Box BC- 631 -B, size about 2" 
x 2" x 4 ", aluminum case, contains 
10,000 ohm volume control, knob, 
Jones Barrier strip ..Brand NEW 40c 

(C) Switch, push- button type DPST 
on /off type, to fit standard switch box, 
10 amperes @ 250 volts NEW 25c 

(D) Micro -switch completely stand- 
ard, metal grate well cast rated I5 
amperes @ 115 volts normally open 
type, plunger has override feature. 

NEW 35c 

RADIO MODULATOR 
BC -424, made by Westinghouse, 110 
volt 60 cycle AC operated. Size 9" 
x 14" x 9" high, weight about 30 lbs. 
packed. Has National Velvet Vernier 
Dial, Thordarson power transformer 
and choices, tubes used end includ- 
ed are 6F6, 6J7, 6J7, 5W4 and 955. 
frequency about 190 meg- 
acycles. Comes with heavy $2250 
steel case 

BC- 654-A- Receiver and Transmitter 
for frequencies 3800 -5800 KC. Used 
but in good operating and mechanical 
condition. Worth many times the 
price for parts. Complete with all 
necessary tubes. Shipping weight 40 
lbs. each $29.75 

Microswitch, completely weather- proofed 
metal -clad or cased, rated 15 amps at 115 
volts, normally open type, plunger has over- 
ride feature NEW S .35 

Battery type BA -38, 103.5 volts, used in 
Handie -Talkie, Mine detectors, or for any 
purpose where low current drain is required. 
Size I" x I" x 111/2" long. Outdated, but 
tests O.K NEW 3.00 

Tube socket, RCA, for 866 or similar type 
tube bases NEW .35 

Tube socket, wafer octal type, excellent mica 
insulation NEW .10 

Tube socket for 813 type tube, Johnson 
type 237 NEW .60 

Tube socket, for Acorn type tubes, made by 
Millen Co. NEW .20 

Tube socket, porcelain octal type, less 
mounting ring NEW .10 

First IF transformer for BC348 type receiv- 
er, 915 kilocycles NEW 1.00 

Ohmite tap switch, model I11, 9 taps, non - 
shorting, will handle 10 amps at 115 
volts NEW .35 

Kit of potentiometers, twenty -five assorted 
sizes carbon and wire -wound NEW 2.25 

Resistor, voltmeter multiplier type, rated 
at 2 megohms 2 kilovolts insulation, I MA 
maximum current, about I" diameter x 51/2" 
long, mounts in clips NEW .75 

Resistor, 100 watt type, 5 sections having 
7500, 3000, 23, 23 and 750 ohms (total of 
11,269 ohms) resistance. 111" diameter by 
81/22" long NEW .35 

Cord CD -132, has PL -55 type plug and 9" cord, 
with spade type lug tips 35c 

Sylvania type IN26 crystal NEW 35c 

Resistor 20 watt, one -half ohm NEW IOc 

Fuse holder for type 3AG fuses NEW 1Oc 

Amphenol co -axial chassis connector, new, type 83- 
I R 40c 

Amphenol co -axial junction connector, new type 
83 -IJ 40c 

Amphenol co -axial angle plug adapter, used, type 
83- I AP 40c 

Connector, bakelite insulation, male and female sec- 
tion, 6 pin polarized. Price 50c 

Canvas bag, moisture & fungus proofed, with carry- 
ing strap, leather re- enforced corners, weight 3 lbs, 
size 9" x 14" z 12" high. Ideal for tool case, for 
sportsmen, etc. NEW $1.00 

HAND SET T- S -10 -G -Sound powered telephone. 
No batteries required for operation: connect to any 
two wires, wire fence and ground, etc., by con- 
venient clips included. Price NEW $9.50 each 

ARGON BULBS -2 watt ideal for transmitter tun- 
ing, night light, etc. Price 35c each. $3.00 per 
carton of ten. 

BC -406 -A Receiver -Brand new. Man- 
ufactured by Western Electric. 165 
to 205 mc operation. IF frequency 
19.5 mc. IF band width .7 mc. Easily 
converted for operation on other ultra- 
high frequencies. Operate from 110 
V., 60 cycle, A.C. Worth many times 
this amount for tubes and parts. 
Tubes -one 514, two 68J7, four 6S1(7, 
one 6N7, five 954's, one 955, one 6F7, 
one 6N7. Also contains 
small 110 V. operated $3450 
motor. 

Interphone Amplifier, size 7" x 9" x 6" 
high, weight about 12 lbs. packed. 
Contains 6SJ7 and 6V6 tubes, 24 
volt dynamotor. Use for 

$3 phono or intercom ampli- 75 
fier. 

Antenna Tuning Unit BC- 729 -C, size 
about 9" x 9" x 19" overall, weight 24 
lbs. packed. Contains 0 -15 ampere RF 
ammeter 31/2" square case, Tuning In- 
ductance, having 60 turns heavy wire 
on 31/2" dia. coil form, completely 
variable, also split stator coil with 
swinging link, vernier dial and revolu- 
tion counter, will easily handle 500 
watts of RF power. Will match up any 
length antenna to any 
common frequency for 
amateur transmitters. 

$950 

CUnless Otherwise Stated, All of i This Equipment Is Sold As Used 

130 W. New York St. H 

REQUIRED 
'WITHALLORDERS 

Orders Shipped F.O.B. Collect 
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Traffic is heavy under the street, too 
Surely the busiest thoroughfare in the world is a telephone 
cable. But it is more than "telephone "; for these thousand 
or more wires, carrying sound and pictures at lightning 
speed, are highways for many different services. 

Each one of these presents its own problems to Bell 
Laboratories scientists and engineers: for the telephone 
differs from television, and television differs from a radio 
program. And yet they have an essential unity: they 

s 

involve transmission of alternating currents, with frequen- 
cies from zero up to several million cycles. Each calls for 
new thinking, new ideas, new goals of accomplishment. 

The diversity of the cable's many services speaks for 
the unity of Bell Laboratories' purpose. That is, to know 
the theory of communication so thoroughly, to practice the 
art so skilfully, that any transmission of sight or sound 
can reach its destination clearly, quickly, economically. 

TELEPHONE TELEVISION 

RADIO PROGRAMS 

TELETYPE 

AIR TRAFFIC CONTROL 

TELEMETER 

PHOTOGRAPHS 

16 

FACSIMILE 

D E L L T E L E P H O N E L A B O R A T O R I E S 
'c. znd inventing, devising and perfecting for continued improvements and economies in telephone service 
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APPLIQUÉD RADIO CIRCUITS 

Zhe ilea great radio advatree is ¡sow ta are "making . .. 

THERE remains little doubt that the next few years 
will see a complete revolution in the building of our 
radio receivers, be they AM, FM or television. 

It is certain that the wired radio receiver with its 
hundreds of wires and soldered connections will soon be 
completely outmoded. 

The reason for this is elementary -from an economic 
standpoint wired and soldered radios are already dated, 
due to the tremendous labor costs. Then, too, receivers 
tend to become more complex as time goes on and the vast 
multiplicity of soldered connections no longer are work- 
able. Servicing such sets is becoming more and more of 
a nightmare for that reason. Tracing circuits during 
trouble shooting is often a hopeless procedure and as 
the art progresses it becomes more hopeless both phys- 
ically and economically. 

At the present time top radio receiver manufacturers 
are racing toward the day when the wired component 
receiver will be replaced by something much simpler, 
which is cheap to assemble, and which will make servic- 
ing in the future a picnic -compared to our present 
receivers. 

As reported in these pages repeatedly, the future 
receiver will either use a printed circuit in which the 
connecting wires are printed on a solid sheet of insu- 
lating material, or applied by some similar means. 
There are -and we mention only a few -the following: 

Instead of printing the circuit it can be electroplated; 
it can be applied by the so- called silk screen process; or it 
can be done by spraying molten metal onto the surface. 

Such new circuits also include the various resistors 
which are no longer solid blocks, but instead lines print- 
ed, sprayed, or applied to the surface by other means. 
An entire new art is springing up along these lines. 

So far no "printed" radio sets have been produced 
for public consumption in the United States, but during 
the war there was great activity in this new art. 

Dr. Cledo Brunetti, of the Bureau of Standards, out- 
standing exponent of printed circuits, produced many 
war radio sets where small size and guarantee of abso- 
lute performance were the prime considerations. These, 
however, were 'mostly along the miniature radio receiver 
lines. Standard receivers for home use, however, have 
so far not been produced. 

In England one or two manufacturers have produced 
such radios, particularly those of the sprayed -circuit 
variety.* 

Up to now there has not been an all- embracing term 
in the English language which would do justice to this 
new and very important art. Not all circuits are printed, 
nor are they plated, nor sprayed. Yet they all come un- 
der the same general classification. 

We therefore advance the term "appliqué" (from 
the French) -rhymes with bouquet. The English dic- 
tionary defines the term as follows: "Appliqué -- decora- 

See RADIO-CRAFT, September, 1947. Issue. 
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tive detail superimposed on a solid ground, as in 'ap- 
pliqué work.' " 

Similar terms are "appliquéd" and "appliquéing." 
This term is now being used.in various industries, such 
as textiles for instance. 

The nearest all -English term would be application- 
"the act of applying or laying on," but obviously this 
term cannot be used.. We can use the new term in vari- 
ous ways as: appliqué radio receiver; appliquéd radio 
circuits; appliquéing a circuit. 

The great advantage of these new appliqué receiv- 
ers is the fact that most handwork is done away with. 
There are no Soldered connections- everything either 
being screwed on, riveted, or fastened by other mechani- 
cal means. This means that -as is now done in England -an entire radio set can be made by a robot; i.e., a 
machine that does all the work from beginning to finish, 
delivering the complete chassis at the other end of the 
production line. No human hand touches the chassis 
while being processed. This cuts manufacturing costs 
tremendously. 

The enthusiastic proponents of the new art foresee the 
day when the average superheterodyne chassis, minus 
tubes and loudspeaker, can be sold for $1.00 -certainly 
less than $2.00. The serviceman simply will take out the 
old chassis and discard it, replacing it with a new one. 
He will no longer hunt for hours to find a loose or in- 
termittent connection -it will be far cheaper to install 
a new complete chassis with all its wiring, resistors, 
condensers, etc. 

Some servicemen seem to think that this will ruin 
their. business: Quite to the contrary, they will make 
more money because it will give them more time for 
installation and other radio work rather than wasting 
precious hours in hunting for open connections, blown 
condensers, burned -out resistors, and what not. 

The future chassis will be light and small. It will 
weigh very little and will be completely foolproof. There 
will be few outside connections to be made to it, such 
as tubes, loudspeakers, etc. 

Moreover, the new appliqué radios will be equipped 
with miniature tubes, for which they are ideally suited. 
To show how the wind blows, we quote the remarks re- 
cently made by L. W. Teegarden, vice- president of RCA 
Tube Department: 

"Today a large portion of RCA Tube Department produc- 
tion is assigned to miniature tubes. About 90% of all 
receiving tube developments is on miniatures." 

Appliqué radios will bring down the price of ALL 
radio sets and particularly television receivers. At the 
present time only about 30,000 video sets can be manu- 
factured a month. With appliquéd circuits, they can be 
manufactured by the hundred thousands per month, once 
the manufacturers have tooled up for the new art. 
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COORDINATION of the efforts of 
radio technicians' associations is being 
undertaken under the leadership of the 
Federation of Radio Servicemen's As- 
sociations of Pennsylvania, the coun- 
try's largest organization of radio tech- 
nicians. Originating at a meeting held 
at Harrisburg in the early spring, the 
plan proposes to coordinate the objec- 
tives of member associations, to solicit 
the cooperation of all servicemen's asso- 
ciations with whom the Federation is in 
correspondence, and finally to invite 
participation in the organization's ef- 
forts to improve radio receiver servic- 
ing by servicemen and servicemen's as- 
sociations wherever situated. The secre- 
tary of the Federation, Mr. John Rader 
of 704 Walnut St., Pittsburgh, Penna., 
was appointed secretary of the coordi- 
nating committee. Any interested indi- 
viduals or organizations are requested 
to contact him. 

The move toward coordination by the 
FRSAP was prompted by a review of 
the opinions the radio technicians repre- 
senting more than 16 states at the Phil- 
adelphia convention last January. 

MICROWAVE GENERATION with 
conventional tubes was demonstrated by 
DeMornay Budd Inc. at the recent Insti- 
tute of Radio Engineers Convention. De- 
velopment is expected to expand vastly 
the use of microwave equipment, which 
has been hampered by the necessity of 
designing it around the scarce and ex- 
pensive Klystrons and magnetrons. 

Previously, ordinary tubes, available 
for other purposes, have been considered 
unsuitable for microwave generation 
because of excessive transit time and 
grid conductance. This development 
overcomes these two problems by mak- 
ing the transit time between cathode and 
plate, correspond to some multiple of 360 
degrees phase shift. An alternate de- 
velopment achieves similar results by 
making the transit time correspond to 
any odd number of half periods of oscil- 
lation. 

RADIO -ELECTRONICS 
The potentialities for this develop- 

ment are considered to be an "open 
sesame" to the very roomy microwave 
region for amateur, citizens and mobile 
bands, relay and communication and 
navigation functions. 

METALLIC TECHNETIUM, chemi- 
cal element number 43, has been isolated 
by Dr. Sherman Fried of the chemistry 
division of the Argonne National Lab- 
oratory, it was announced last month. 

One of the last four of the 96 elements 
to be named, technetium is revealed to 
be a silvery substance similar to the 
other rare metals, rhenium, osmium and 
ruthenium, which are located near it in 
the periodic table of elements. 

Two tiny quantities of the metal were 
prepared from compounds manufac- 
tured in the atomic furnaces at Oak 
Ridge and made available by Dr. G. W. 
Parker of the Clinton Laboratories. Dr. 
Fried reported the isolation of the new 
metal in a report to the Journal of the 
American Chemical Society. 

PUBLIC REACTION indicates that 
radio is doing a good job, according to 
a survey made by the University of Chi- 
cago's National Opinion Research Cen- 
ter. The report released last month re- 
veals that 70% of the people inter- 
viewed approved of the job being done 
by radio in their communities. Only 
59% were as satisfied with their schools, 
63% approved of their newspapers, and 
42% were as pleased' with their local 
governments. 

A further study of the figures showed 
that 67% of the people were against 
government control of radio news, 76% 
opposed regulation of radio advertising, 
and 65% were opposed to government 
control of the programming of con- 
troversial issues. 

Equipment for generating power on microwaves with tubes now used at broadcast frequencies. 
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TELEVISION COMPETITION is 
cutting into the movies and regular 
radio programs, Ed James stated in the 
American Magazine last month. 

A survey of television set owners in 
New York by CBS disclosed that nearly 
half had attended movies less frequently 
since obtaining the set, and more than 
half reported there was no radio pro- 
gram they preferred to television. "Tele- 
vision," said one set owner, "is more 
entertaining than radio and more con- 
venient than movies." 

SIGNAL CORPS SCIENTISTS are 
preparing to explore the surface of the 
moon with radar in an attempt to map 
its mountains, valleys, and craters. 
They will use electronic improvements 
developed since January, 1946, when the 
Signal Corps first made contact with 
the moon from the Evans Signal Lab- 
oratory, Belmar, N. J. 

The scientists said that the difficult 
part of the first experiment was in 
building a receiver sensitive enough to 
pick up the radar echo. Since then they 
have greatly increased the sensitivity 
of the receiver which will be used in the 
new experiments at Evans laboratory. 

PRIVATE OPERATION of radio 
broadcasting in Canada is receiving 
strong public support, it was reported 
at the fifth annual meeting of the Can- 
adian Association of Broadcasters last 
month. 

A Dominion -wide poll completed last 
December showed that 60% of Cana- 
dians polled favored private operation 
of radio against 22% in favor of a 
government- operated system. Canada 
has at present both a government broad- 
casting company and privately -owned 
stations. 

RADIO FURNISHED TIME to people 
in California during the power shortage 
last March. The lack of power forced 
the Pacific Gas and Electric Company 
to reduce its frequency, causing all elec- 
tric clocks to run six or more minutes 
slow per day. As soon as the situation 
became known, the principal radio sta- 
tions began giving time signals on each 
station break, enabling listeners to keep 
their clocks adjusted. 

ACCURATE RADAR SPOTTING of 
planes is prevented by this wartime 
development in which the plane itself 
in effect, becomes a non -reflector of 
radar signals. U. S. patent No. 2,436,- 
578, issued last month to Arthur Korn 
of Hoboken and Joseph Hess and Simon 
L. Ruskin of New York, covers this in- 
vention. 

The plane is coated with a substance 
that is a poor or "scattery" reflector of 
radar waves. Three such substances are 
cuprous oxide and the elements selenium 
and tellerium. Various methods of ap- 
plying the coatings, all involving rolling 
or pressure at fairly high temperatures 
have been devised. 



MONTHLY REVIEW 
ATOMIC ENERGY will be used to 
power radio and television receivers in 
the future, David Sarnoff, President of 
the Radio Corporation of America pre- 
dicted at Boston University Founders' 
Day ceremonies. 

"A miniature power supply in capsule 
form may make possible radio receivers 
no larger than a wrist watch, and tele- 
vision sets that may be carried in the 
pocket like a camera," declared General 
Sarnoff. "When that day comes people 
may carry pocket -size radiophones that 
will enable them to communicate with 
home or office, no matter where they 
are." 

These fascinating possibilities are 
not "just around the corner" General 
Sarnoff pointed out, but we shall see 
these promises fulfilled if the world is 
at peace and science is unfettered. Be- 
yond today's horizon, he said, automo- 
biles, tractors, airplanes, locomotives 
and ships may be powered also by small 
capsules of nuclear energy. 

More optimistic on the subject of 
atomic energy is Dr. Edward U. Con- 
don, who at the recent meeting of the 
Institute of Electrical Engineers in New 
York City predicted atomic power 
plants "within a year or two" and ships 
running on electric energy "within a 
decade." Atomic power plants are now 
under way at Oak Ridge, Tennessee, 
Chicago, Illinois, and Schenectady, New 
York, Dr. Condon told the assembled 
engineers, and it should be possible to 
realize experimental production of 
power within the next year or two. 
However, he believed that atomic power 
plants are likely to be too heavy for 
cars, planes or even railroad locomo- 
tives, though it is reasonable to believe 
that within a decade ships may derive 
their power from atomic piles. 

A MICROWAVE RADIO relay sys- 
tem instead of the usual telephone lines 
is planned for the Rural Radio Network 
whose headquarters is in Ithaca, N. Y. 
The network expects to go on the air 
with three of its six FM stations early 
in May. 

The new FM network, to be coopera- 
tively supported by farmer organiza- 
tions, will concentrate on the farm audi- 
ences in the agricultural areas of up- 
state New York. 

THREE -YEAR LICENSES for FM 
stations will be issued beginning May 1, 
the FCC announced last month. This an- 
nouncement complies with requests 
made by the Frequency Modulation As- 
sociation. The Commission pointed out 
that it "recognized the rapid develop- 
ment of FM as meriting the statutory 
maximum license period." 

First renewals will be for one, two, 
and three years to work into a stag- 
gered schedule of renewals by fre- 
quencies. Thereafter, all renewals will 
to be for the three -year period, accord- 
ing to the FCC. 

THE INSTITUTE of Radio Engineers 
held its 1948 convention March 22-25 
at the Hotel Commodore and the Grand 
Central Palace, New York City. The 
meeting was the largest on record, with 
an attendance of 15,000, as compared 
to the 8,000 engineers who appeared at 
last year's convention. 

Dr. B. E. Shackleford, 1948 IRE president. 

It was necessary to subdivide the sub- 
jects discussed and hold meetings simul- 
taneously in five auditoriums to accom- 
modate the more than 130 papers read. 
A symposium on nuclear science which 
consisted of five talks and occupied a 
full morning session indicated the In- 
stitute's interest in this very important 
new branch of science. 

Dr. R. L Smith -Rose, IRE'S vice -president. 

The exhibits of new radio equipment 
also reached record figures, with 188 
manufacturers displaying their equip- 
ment at the Grand Central Palace. 

A special luncheon March 23 honored 

the new President, Dr. B. E. Shackle - 
ford, who with Dr. R. L. Smith -Rose 
as his vice -president, will lead the In- 
stitute in 1948. 

THE RADIO PARTS SHOW will be 
held again at Chicago May 11, 12, 13, 
and 14. At this show, which is spon- 
sored by the Association of Electronic 
Parts and Equipment Manufacturers, 
the National Electronics Distributors 
Association, the RMA, and the Sales 
Managers Club, all the leading manu- 
facturers of radio and electronic com- 
ponents will exhibit their new products 
for the coming season. 

It is believed that this year will see 
the industry's largest parts exhibition, 
and dealers, distributors and manufac- 
turers expect to see a number of new 
developments, inventions and features 
which have been kept "under wraps" for 
release at the show. 

TAPE RECORDINGS instead of discs 
will be used beginning April 25 for re- 
broadcasting of network programs by 
affiliates of the American Broadcasting 
Company during daylight saving time. 
This method will permit playbacks as 
needed with improved quality at lower 
costs. 

Only regularly scheduled programs 
will be rebroadcast; outstanding special 
events will be aired live and when they 
occur. 

"SNOWSTORM," a type of television 
interference that produces streaking on 
the television screen and is commonly 
produced by ignition interference has 
been found to be caused by the sun, it 
was reported last month. 

Engineers of the British Broadcast- 
ing Corporation suspected the sun while 
they were tracing the cause of a brief 
but particularly violent snowstorm. A 
check with records of solar noises con- 
firmed their suspicions. 

TELEVISION RECEIVER production 
in February reached a new high level, 
the Radio Manufacturers' Association 
disclosed last month. 

The manufacture of 35,889 sets in 
February brought the total number 
produced since the war to 250,937. The 
February television set output, 5,888 
more than the January production, rep- 
resented a 141% increase over the av- 
erage 1947 monthly output. 

TELEVISION WEATHER broadcasts 
are now being made on a daily basis. 
The ten -minute program, beginning at 
6:05 pm, is carried over the Dumont 
stations in New York City and Wash- 
ington, D. C. 

EUROPEAN LISTENERS total be- 
tween 150,000,000 and 175,000,000, ac- 
cording to a last month's State Depart- 
ment estimate. Over 100,000 of these are 
believed to have shortwave listening fa- 
cilities. 

THE MOTION PICTURE industry is 
planning to enter the television field ac- 
tively, Frank Mullen, executive vice - 
president of the National Broadcasting 
Company, revealed at a press conference 
last month. 
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ELECTRET CONSTRUCTION 
The author describes 
in detail the material, 
method and equipment 
for making electrets. 

AN electret is a comparatively 
unknown scientific novelty 
which is the electrical counter- 
part of a permanent magnet. It 

consists of a slab of wax material that 
has been subjected to a strong electro- 
static field while in the molten state. 
When the material is allowed to cool 
under electrical stress, a positive charge 
appears on one side and a negative 
charge on the other. These charges are 
retained for several years with little 
decrease in strength. 

In 1925 Eguchi described a very in- 
teresting kind of electret made of equal 
parts carnauba wax and resin. These 
were melted and a high direct voltage 
applied while they were in the liquid 
state, the voltage remaining on until the 
mixture solidified. One theory of what 
occurs is that an orientation of the 
molecules takes place under voltage 
stress, this alignment being locked in by 
the cooling of the wax. The electret thus 
made shows a final positive charge on 
one side and a negative charge on the 
other. An electrostatic charge similar to 
the magnetic field of a permanent mag- 
net, surrounds the electret. The writer 
has electrets three years old, apparently 
as active as when first made. 

A unique feature is the action of the 

positive charge. When first removed 
from the cooker, the electret usually 
shows a positive charge on the side that 
was next to the negative polarizing 
plate and a minus charge next to the 
plus plate. This relationship is expected 
and is according to the law "unlike poles 
attract and like poles repel." Later a 
reversal of poles occurs; the positive 
side becoming negative, and the negative 
side positive. Once made, this reversal is 
permanent. The result is that the polar- 
ity on the electret is the same as that 
of the charging voltage. The positive 
charge thus formed holds. This is con- 
trary to usual action. Normally a posi- 
tively charged surface attracts free neg- 
ative electrons, building up a negative 
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Fig. 2-A suitable high -voltage power supply. 

space charge and thus shielding the posi- 
tive effect. A crystal shows the negative 
shield. Just why the electret acts as it 
does is not known. 

The electret offers a wide field for the 
experimenter. Possible applications in- 
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Fig. I- Experimental set-up of one 
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type of equipment used in the construction of electrets. 

By VICTOR H. LAUGHTER 

elude a condenser mike with no polariz- 
ing voltage and no danger of breakdown, 
phono pickup, plate -repulsion -type oscil- 
lator, an interior element of vacuum 
tube in which the electret provides the 
necessary electrostatic voltage. Gemant 
has used electrets as plates of an electro- 
meter, also as a microphone. 

Equipment 
The equipment shown in Figs. 1 and 

2 was used by the writer in making elec- 
trets. High voltage is supplied by a 
neon- sign -type transformer delivering 
5,000 to 10,000 volts at not more than 
10 ma. The rectifier tube is a WL- 679 -B. 
Equivalents such as the 72, 73, RK-705- 
A, and 8013 may be used. The filament 
transformer must have good high -volt- 
age insulation between its windings and 
should handle the rectifier tube used. 

The current through the mixture de- 
creases as the mixture cools, and the 
supply voltage rises to its peak value 

UMINUM PLATE SECURES NEATER ELEMENT 
ALUMINUM BASE 
ACING BUSHING BIRWN 

Fig. 3 -The materials are melted in the cup. 

causing breakdown between the plate P 
and the cup. The dropping resistor RI 
is included to prevent this breakdown. 
It consists of a number of small resistors 
connected in series and has a total value 
of about 50 megohms. One or more re- 
sisters may be shorted to adjust the 
yoltage. The filter condensers Cl and C2 
have a total capacitance of about 500 
µµf and may be either air or mica types. 
The amount of capacitance is not crit- 
ical. 

Details of one type of cooker unit are 
shown in Fig. 3. Its base is made from 
34- or 1 -inch sheet aluminum. An elec- 
tric -iron heater element is mounted on 
the underside of the base and held in 
place with another sheet of aluminum. 

Bushings support a mycalex strip 
which holds the plate. The strip is 
drilled and tapped at center for 8 -32 
threads. One end of a brass rod is 
threaded for an 8 -32 nut. The other end 
is turned down and threaded for a 2 -56 
nut. The plate P is an aluminum disc 
about 11/2 inches in diameter and 1/16 - 
inch thick, drilled and tapped at center 
for 2 -56 screw. The cup is an aluminum 
drinking cup 2 inches in diameter and 
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cut down to 1 -inch height. Spring clips 
hold the cup firmly to the base. The 
cooker unit is simply a method for pro- 
viding heat to a container holding the 
wax and a variable means for contact- 
ing the mixture, so you can change its 
construction any way you desire. The 
various electrical units should have 
separate switches so any desired opera- 
tion can be selected. The writer has 
made several hundred electrets using 
sand pack, oil bath, gas heat and infra- 
red, but prefers the type of heater 
shown here. . 

Materials for electret- making 
The minimum material for making 

electrets consists of 1 pound of carnauba 
wax, 1 pound of resin, 1 pound of alu- 
minum foil about .001 -inch thick, a small 
can of silica gel or other dehydrant, and 
a quart can in which to keep completed 
electrets. Cut off a piece of foil and force 
down into and around the inside of the 
cup. Work smooth to remove wrinkles. 
Also wrap foil around the plate that is 
to contact the wax. The foil keeps the 
mixture from adhering to cup and plate, 
allowing easy removal. It can be 
stripped off later. Shave off about 2 tea- 
spoonfuls of carnauba wax and resin. 
Place cup in position, run plate up out 
of way, and turn on only the heater. 
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Fig. 4- Cross -section of melt ready to form. 

Drop small quantities of the wax into 
the cup and stir the mixture with a rod 
as it melts. The depth of the wax should 
be about 3/16 -inch for trial. Run the 
plate down until it contacts the melted 
wax. Connect the plate to the positive 
side of the high -voltage supply and the 
base to the negative side. The wax will 
wet the foil on the plate and allow back- 
ing up so that our final contact is about 
as shown in Fig. 4. Turn off the heater 
when the wax is thoroughly melted. Let 
the filament heat 15 to 30 seconds before 
applying plate voltage. The mixture 
should jump perceptibly when the high 
voltage goes on. If sparks break across 
from cup to plate, more resistance 
should be added to Rl. Allow wax to 
cool to room temperature with voltage 
on. This should take 45 minutes to 1 
hour. If for any reason you are dis- 
satisfied with the product, remelt and 
remake. If the edges of cup are bent 
slightly, the cooled electret will break 
free and can be removed. Unscrew plate 
from rod and pry the electret off the 
plate with a knife blade. Strip off adher- 
ing foil and wrap in new foil. Place in 
the can -in which 341-inch of silica has 
been poured -until ready to test. 

Testing electrets 
The electrometer, a laboratory instru- 

ment, is the proper meter for testing 
electrets. Such meters are not generally 
available so other methods must be con- 
sidered. The discharge test, as described 
here, can be made without cost and will 

Fig. 6-A collection of typical electrets. Charge is preserved by foil "keeper" (No. O. 

reveal whether an electret is good or 
bad. To make this test, cut a disc of 
brass about .010 -inch thick and slightly 
larger in diameter than the electret. See 
Fig. 5. Place the electret on a metal 
sheet (shown in Fig. 5 as COLLECTOR) 
resting on a block of insulating mate- 
rial. Hold the collector about 2 inches 
above the electret so that, when dropped, 
it will hit flat with the triangular part 
overhanging the electret coming in con- 
tact with the metal plate. What happens 
is that the collector, when dropped, 
travels through the electrostatic field, 
collects a charge which builds up, and is 
discharged when the triangle point con- 
tacts the metal plate. 

HOW TO MAKE AN 
ELECTRET 

A standard formula for electrets is 

Carnauba wax 45%, white resin 45% 
and white beeswax 10 %. 

Note that the collector has been cut 
with the triangular piece slightly longer 
than the thickness of the electret and 
bent down at an angle. The triangle sec- 
tion should be bent in or out for best 
spark action. This test must be made in 
the dark. Test both sides of the electret; 
one side will no doubt give a much 
heavier spark than the other. This is 
normal. Generally the heavier spark oc- 
curs on the negative side. The spark 
method is perfectly satisfactory as it 
indicates good or bad and, by the 
strength of spark, the comparative dif- 
ference between electrets. A vacuum - 
tube voltmeter with an impedance of at 
least 1,000 megohms can be used and is 
of value for indicating positive and 
negative sides of an electret. This is a 
special type of instrument, however, and 
cannot be described in this article. 

The wax mixture used by the writer 
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is composed of equal parts of carnauba 
wax and Halowax. Halowax can be 
secured from the Halowax Products 
Division, Union Carbide and Carbon 
Corp. The addition of the Halowax 
gives an ivory -white finish, with good 
shrinking properties, allowing easy re- 
moval from cup. The electret should 
have a high melting point to be of more 
general use. It is advisable to experi- 
ment with various kinds of plastics and 
waxes that have a high melting range. 
Glass has been suggested as a medium 
and preliminary tests show some con- 
ductivity. The actual arrangement of 
the furnace, electrodes, and leads is a 
serious problem for the experimenter. 

It may be that actual conductivity is 
not important as the electrical stress 
will no doubt give the proper orienta- 
tion. So far tests indicate that the elec- 
tret must have a fairly hard and brittle 
finish. Likewise some carnauba wax, 
even though in minute quantity, must be 
included in the mixture. Some compon- 
ent of carnauba wax forms under the 
electrical stress the permanent char- 
acteristic of an electret, but just what 
this,element is is not known. Electrets 
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Fig. 5- Simple electret- testing equipment. 

made without carnauba wax show only 
a temporary charge. It has been sug- 
gested that the carnauba shrinks when 
cooled, developing high internal stress 
resulting in a piezoelectric effect. This 
theory (if correct) indicates that cer- 
tain kinds of glass should become elec- 
trets under proper treatment. 

(Continued on page 82) 
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Electronic Visibililty Meter 
This device measures the air's clearness 

INDICATING the approach of fog six 
hours before the human eye sees it, 
this device designed by the National 
Bureau of Standards is a promising 

safety device for airports. It also can 
give reliable indication of the lifting of 
fog long before the naked eye can detect 
such clearance. The device can likewise 
control glaring approach lights and fog - 
dispersal apparatus at airfields and 
may have many other uses. 

The Bureau of Standards calls this 
equipment a transmissometer. It is a 
four -in-one piece of apparatus -a light 
transmitter, a phototube receiver, an 
amplifier, and an indicator. This elec- 
tronic gadget operates on the principle 
that the amount of light reaching the 
receiver from the transmitter is deter- 
mined by the thickness of the fog or 
other obscuring atmospheric condition. 
The distance between the transmitter 
and receiver may be varied, but in prac- 
tical tests good results have been 
achieved at ranges varying from 400 to 
4,000 feet. 

The transmitting unit has a 6 -volt, 
sealed- reflector lamp, with a candle- 
power of 350,000, which differs from a 
sealed -beam headlight only in its cover 
and filament. The brilliancy of the light 
is controlled precisely by a voltage -regu- 
lating transformer. Adjustments are 
made by a series rheostat. 

The receiver includes a lens, a dia- 
phragm, a photo -pulse unit, and an am. 
plifier. Light from the transmitter, 
focused by the lens on a pinhole in the 
diaphragm, falls on the phototube. The 
receiver develops voltage pulses at a 
frequency directly proportional to the 
intensity of the light falling on it. These 
pulses are amplified and sent over a sig- 
nal line to the indicating unit. Fre- 
quency of these pulses ranges from 60 
per second in fair weather to one every 
20 minutes in thick fog. 

The indicator consists of a two-stage 
amplifier, a frequency -measuring unit, 
and a calibrator. Since the latter oper- 
ates from a standard power line, the 
calibration frequency is 60 cycles per 

The receiver. Phototube and lens is at left. Telescope is for sighting 

Transmitter consists of an auto -type lamp and means of regulating it. 
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second. The two-stage amplifier boosts 
and sharpens the incoming pulses, As 
well as cutting down noise picked up by 
the transmission line. The frequency 
meter levels and averages these pulses, 
thereby giving a reading directly pro- 
portional to the pulse frequency which is 
proportional to the transmission of the 
atmosphere between the light source and 
the receiving unit. 

The indicator unit affords both dial 
readings and a record on a revolving 
drum, and can operate as far as 10 
miles from the receiver. This flexibility 
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How the transmissometer equipment is set up. 

permits installing the indicator in the 
airport control tower and also the use 
of more than one transmissometer to 
"finger" across various sectors of the 
airport, while having the various indica- 
tions converge at a single point for cen- 
tral observation. 

Experimental units of the transmisso- 
meter are in operation in studies on fog - 
dispersal measures, glaring approach 
lights, visibility, and airport lighting 
equipment. Five are functioning at the 
Joint Landing Aids Experiment Station 
at Arcata, California. Others are in use 
at the Civil Aeronautics Administra- 
tion's Experimental Station, at Indiana- 
polis, Indiana, and at the Naval Air 
Test Center of the Bureau of Aero- 
nautics, for visibility and airport light- 
ing equipment tests; and at the Tiffany 
Foundation, at Long Island, N. Y., un- 
der guidance of the National Defense 
Research Council. 

The Bureau of Standards lista six 
main uses for its electronic brain -child 
in aviation: (1) for controlling high - 
intensity apparatus; (2) as a supple- 
ment to routine visual observations by a 
continuous record of atmospheric condi- 
tions; (3) as replacement for visual 
observations where trained observers or 
satisfactory lights are not present; (4) 
as a means of giving accurate indica- 
tion of visual ranges over a limited area 
remote from the observer, especially in 
an approach zone; (5) as a method of 
registering variations and rate of 
change conditions of visual range; and 
(6) to afford precise indications of the 
visual ranges when visibility is poor. 
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Noise Reduction 
In A. F. Circuits 

By I. QUEEN, W2OUX 

MODERN phono pickups, am- 
plifiers and reproducers have 
excellent fidelity throughout 
the audio range. Unfortunate- 

ly, hiss, scratch, hum and other back- 
ground noises usually accompany the 
desired sounds to spoil what is other- 
wise life -like reproduction. 

No circuits have been designed that 
can eliminate noise completely without 
affecting speech and music. It is possible 
to attenuate certain types of noise 
greatly with negligible effect on the sig- 
nal. Two types of noise reducers are 
now used in high- fidelity phonograph 
reproduction and broadcasting. Each is 
capable of causing as much as 20 db 
drop in background noise. 

Possibly the better -known type of 
noise control is the Dynamic Noise Sup- 
pressor. It is a development of Hermon 
Hosmer Scott, and is already in com- 
mercial use on a number of high -class 
audio amplifiers and radio -phono com- 
binations. It is an electronic control that 
automatically adjusts the band width of 
an amplifier in accordance with the fre- 
quency of the incoming signal. 

With no signal, two electronic gates 
limit the amplifier pass -band to about 
250 -1500 cycles. One of these limits 
highs, the other lows. Since hiss and 
scratch are high -frequency components 
and rumble and hum are very low -fre- 
quency noise, the amplifier will be quiet 
in this condition. 

The high -frequency gate operates only 
on high frequency signals. This extends 
the upper limit of the amplifier pass - 
band. Low frequency signals operate the 
other gate to extend the low- frequency 
range. Between musical notes or words 
the band -width narrows again. 

Dynamic suppressors are available in 
several models. They range from com- 
plicated 15 -tube circuits for broadcast- 
ing to simple 3 -tube affairs which give 
excellent noise reduction with good re- 
sponse for home phonograph reproduc- 
tion. Fig. 1 is the schematic of the latter 
model. 

The first tube is a 6SQ7 voltage am- 
plifier whose diode plates are used to 
provide control voltages for the two 
6SJ7 electronic gates. For convenience 
the diode plates are shown as indepen- 
dent rectifiers, D1 and D2. The triangu- 
lar component of each rectifier is in each 
case the 6SQ7 cathode. 

The first 6SJ7 is a capacitive-react- 
ance tube. Condensers connected be- 
tween its plate and control grid, and the 
high resistance between grid and cath- 
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ode, cause the plate voltage to lag the 
plate current by 90 degrees. 

Operation of the gates 
The a.c. component of the 6SQ7 plate 

current flows through the control filter 
and high -frequency control circuit and 
is rectified by one of the diode platea 
(shown as the rectifying element Dl). 
Fundamentals of desired high frequency 
components are filtered out and applied 
as varying bias to the control grid of the 
first 6SJ7. The filter allows only a nar- 
row band of frequencies near 3000 cycles 
to control the high -frequency gate. This 
band was selected because it was found 
to contain the fundamentals of most of 
the high -frequency harmonics whose in- 
clusion is desirable for good reproduc- 
tion. If higher frequencies were per- 
mitted to operate the gate, the high - 
frequency noise itself would be able to 
open the gate. This of course would nul- 
lify the action of the circuit. 

The parallel -tuned circuit Ll -C6, the 
inductance L2 and the capacitive react- 
ance of the first 6SJ7 comprise a low - 
pass filter. The varying grid bias causes 
a change in the tube reactance which 
changes the upper cut-off frequency. 
When this frequency is high enough, 
fundamentals and harmonics of high - 
frequency speech and music are trans- 
mitted through the amplifier. 

The other 6SJ7 is connected as an 

TYPICAL PHONOINPUT AMP. r 
P.U. 1.01 

lol 

1 HI FRED. GATE - -- - 

Courtesy Hermon Horner Scott, /na. 
A multi -tube commercial noise suppressor. 

inductive -reactance tube. This reactance 
-together with condenser C8 and the 
circuit capacitance -forms a high -pass 
filter with variable cutoff frequency, de- 
pending upon the instantaneous grid 
bias. The bias voltage is derived from 
D2, the second diode plate of the 6SQ7. 
After filtering, it codtains only har- 
monics of low- frequency speech or music. 
Low -frequency noise such as rumble and 
hum do not operate the gate because 
these have negligible harmonics. 

Several refinements are included in 
this suppressor. When S1 is opened, 
suppressor action is removed. S2 limits 
the amplifier frequency range for repro- 
duction'of very noisy records. S3 is a 
ganged push -button switch, added to 
demonstrate the effectiveness of the sup- 
pressor. When switched to B the circuit 
becomes a low -pass filter. High -fre- 
quency noise along with high -frequency 
sound components are attenuated. 

Octave band transmission 
Another noise reducer, associated with 

Harry F. Olson, of the RCA Labora- 
tories, is simpler than the dynamic 
suppressor in principle and operation, 
and requires no tubes. However, special 
band -filters are needed. 

Output from a pickup, microphone or 
other source passes through two rectify - 

(Continued on page 62) 
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Fig. 1 -High- and low -frequency gating circuits control the response of this suppressor. 
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Efficient 100-Wafter 

H 
ERE is a 100 -watt transmitter 
that has much to offer. It is 
simple and straightforward in 
circuit design and the almost 

miniature mechanical layout and the 
care taken to insure good looks has re- 
sulted in a unit which rivals professional 
models. The input power runs between 
100 and 120 watts. If higher power is 
desired, this little unit is capable of 
pushing any final amplifier up to the 
allowable power limit on any band, from 
80 to 10 meters. Because of this last 
feature, no modulator was included as 
an integral part of the transmitter. 

To be compact, the transmitter had to 
be built around a physically small tube 
which could handle the required power 
input safely. An HK -24 was chosen for 
the job because it meets the require- 
ments of size and power and is also very 
efficient at high frequencies. The other 
tubes are: 6L6 crystal oscillator, 5Z3 
low -voltage rectifier, and two 816 recti- 
fiers for the high -voltage power supply. 
A block diagram of the transmitter ap- 
pears in Fig. 1. 

The 6L6 in a harmonic oscillator cir- 
cuit (Fig. 2) gives adequate output to 
drive the final amplifier on the funda- 
mental, second, and fourth harmonics of 
the crystal. Feedback is obtained from 
the divider circuit formed by Cl and C2. 
Initially, Cl should be adjusted to give 
maximum output when the oscillator is 
used as a harmonic generator, and all 
that is necessary afterward is to choose 
the appropriate crystals and coils for 
the desired band and tune the plate tank 
to either the fundamental or desired 
harmonic of the crystal. The 60 -ma 
pilot lamp in series with the crystal 
serves as a fuse to prevent crystal burn- 
out. It should glow dimly when the os- 
cillator is operating straight- through 
and should barely light or not light at 
all during harmonic operation. 

Keying is in the oscillator cathode re- 
turn to ground. The note is clean and 
free from clicks and chirps, even on har- 
monics. The .01 cathode condenser by- 
passes the r.f. to ground when the key 
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A transmitter which uses 
few tubes and components 
to achieve good results 

By E. F. HARRIS, W8SJB 

is plugged into the jack. Omitting it will 
cause an appreciable loss of output, but, 
if c.w. operation is not desired, it may 
be omitted. 

The oscillator is capacitance-coupled 
to the HK -24 final and provides suffi- 
cient drive on all bands. This type of 
coupling eliminates one tuned circuit, 
and is convenient to use. 

The tank circuit of the final ampli- 
fier uses a 2,500 -volt blocking condenser, 
which removes much of the danger of 
arcing in the split- stator tuning con- 
denser. The neutralizing condenser is 
very small. It is actually one of the early 
disc -type neutralizing condensers de- 

NN-24 FINAL 

616S FINAL POWER 

TO 500nLINE 

I301 AUDIO 

Il7VAC !CONTROLS I 

Fig. I -A block diagram of the transmitter. 

signed for use with 6L6's. The disc 
plates are the size of a quarter, and 
proper neutralization takes place with 
the plates set from % to i'a inch apart. 

To avoid using fixed bias, a resistor 
is inserted in the filament return of the 
final amplifier. It provides sufficient 
cathode bias to limit the plate current 
to a safe value. This method is more 
convenient than battery bias, and the 
actual loss in plate voltage to the tube 
is less than 50. 

A multitap modulation transformer 
is mounted on the chassis between the 
oscillator and final amplifier power sup- 
plies. The transformer taps were select- 
ed to match the final amplifier's imped- 
ance (between 9,000 and 10,000 ohms) 
to a 500 -ohm line. The 500 -ohm line 
terminals are brought out to a 6 -prong 
female connector at the rear of the 
chassis. With this arrangement any 
audio amplifier which can deliver about 
30 watts and has a 500 -ohm output con- 
nection may be employed. 

In case a separate modulator is de- 
sired, the transformer may be used to 
match the impedance of the modulator 
tubes to the final amplifier. The trans- 
former may be left mounted on the 
transmitter chassis and the modulator 
plate leads run to it through the 5 -prong 
connector at the rear of the transmitter 
chassis. 

The oscillator power supply delivers 
350 volts to the oscillator under a load 
of about 60 ma. The bleeder resistor 
across the output also acts as a voltage 
divider to supply 250 volts to the screen 
of the 6L6. 

The final power supply uses a pair of 
816's in a full -wave rectifier circuit. The 
plate transformer's rating is 1,800 v.c.t. 
at 250 ma and the filter choke is also 
rated at 250 ma. Since the current drain 
is 100 ma under full load, the voltage at 
the plate of the final amplifier is slight- 
ly over 1,000 v (measured). The filter 
condensers are 8 µf, 600 working -volts 
each, and as the pairs are series -parallel 
connected they can easily handle the 
output of the rectifiers. A bleeder re- 
sistor is included to insure condenser 
discharge. 

The metering and control circuits pro- 
vide flexibility of operation, and the 
maximum utilization of the one panel 
meter. Si is the a.c. line and filament 
switch. A 2- to 3- ampere fuse will, in 
the main line, give adequate protection. 
Switch S2 closes the center tap return 
of the high -voltage winding to ground 

Compactness of the equipment is shown here 
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in the oscillator power supply. It allows 
operation of the oscillator only when 
initially tuning up and also allows check- 
ing the frequency of the transmitter 
when listening to the receiver. Switch 
S3 is used in the initial tuning of the 
final amplifier. When it is on, a resistor 
is inserted in the primary lead of the 
high -voltage plate transformer to re- 
duce the voltage on the HK -24 for tun- 
ing. It also energizes the relays Ry 1 and 
Ry 2. Throwing S3 to the off position 
after tuning has been completed shorts 
out the resistor and permits normal op- 
eration. 

Switch S4 is the master send-receive 
switch. In the on position, high voltage 
is applied to the oscillator and power 
amplifier. It also connects the antenna 
to the transmitter (through Ry 2) and 
silences the receiver (through Ry 1). 
This system can readily be adapted to 
break -in operation. 

S5 is a 2 -pole, 3- position switch which 
connects a 150-ma meter across 50 -ohm 
resistors inserted in the oscillator plate 
and final grid and plate circuits. The 
different currents may be read by mere- 
ly rotating the switch to the desired 
position. The resistors do not affect the 
operation of the circuits in any way. 

To neutralize the transmitter, turn ib 
on and tune the oscillator to resonance. 
With the final plate voltage off, rotate 
the final plate tank condenser. If the 
HK -24 is not neutralized, the grid cur- 
rent will vary. Adjust the neutralizing 
condenser, and again rotate the tank 
condenser while watching the grid 
meter. The amplifier is neutralized when 
turning the tank condenser causes no 
change in grid current. 

Band 
(mc) 
3.5 
7 

14 
28 

Table I 

Oscillator Coils 

Turns Diameter L°Fh 
(Inches) (iennches) 

25, No. IB I I 

16, No. 16 11 11 

8, No. 14 1 1 

4, No. 14 1 11 

Or B & W CL series 

Induct- 
ance 

Ì6) 
6.7 
17 

The HK -24 tank coil is designed to 
work properly into a low- impedance 
line. A doublet antenna fed with co -axial 
cable or a folded dipole fed by 300 -ohm 
twin lead will give good results. In any 
case, the output of the transmitter may 
be link- coupled to a universal antenna 
tuner and used with any antenna. Coil 
data for the transmitter is given in 
tables I and II. 

Table II 
Amplifier Coils 

Band Turns Diameter Length 
(mc) (inches) (Inches) 

3.5 26, No. 14 3 4 
7 20, No. 14 2' 4 

14 10, No. 12 2/2 4 
28 4, 21 2 4 

1 /8-inch copper tubing or B & TCL series 

Load the transmitter till the final's 
plate current reads 100 ma. The input 
is about 100 watts with this amount of 
current. The oscillator plate current 
should be about 60 ma and the HK -24 
grid current between 20 and 30 ma. 
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Fig. 2 -The circuit is simple for a 100 -wetter. Provision is made for external modulation. 

Amplifier Uses 6AD7 Inverter 
HIS is the circuit of a good- quality 

I phonograph amplifier with a total of 
4 tubes. The amplifier uses a 6SJ7, a 
6AD7, and a 6F6. The pentode section 
of the 6AD7 is driven directly by the 
6SJ7 preamplifier. The triode section 
acts as a phase inverter and amplifier 
for a small portion of the signal from 
the 6SJ7 which it applies to the grid of 
the 6F6. Push -pull operation is thus ob- 
tained with a minimum of parts. 

A low plate load resistor in the 6SJ7 
stage insures good high- frequency re- 
sponse, and the 8-µf decoupling con- 
denser provides a slight low- frequency 
boost as its increasing reactance in- 
creases the effective load resistance for 
these frequencies. Separate attenuators 
are included for adjusting the low - 
and high -frequency 
response. The .005- 
µf condensers from 
the output plates to 
cathode a r e for 
absorbing sharp 
peaks. A small 
amount of inverse 
feedback is provid- 
ed by the 3 -meg- 
ohm resistors from o 
the plates of the e 

- output tubes to the ° 

The output transformer has a plate -to- 
plate impedance of 10,000 ohms to match 
the impedance of the output tubes. 

The tuner used with this amplifier is 
a conventional superheterodyne. 

A d.p.d.t. switch is mounted on the 
amplifier chassis to switch the amplifier 
from the tuner to the phonograph pick- 
up as well as cut off the B -plus supply 
to the tunner. 

Careful layout is important. The 
transformers are placed for minimum 
hum pickup, and filament leads are 
twisted and run in the angles of the 
chassis. All the ground leads from each 
stage are returned to a single point. 
To prevent feed -back the grid and plate 
leads are short and well separated. 

o-o 
TUNER 
INPUT 

driving plates to { AMDL.TILS 

correct any distor- 
tion in the output 4 TERMINAESOCK. FOR TUNER 

and to improve speaker damping. 
A 6 -inch and a 12 -inch PM speaker 

are used for full -range reproduction. 
The small speaker operates on the high- 
er frequencies where the reactance of 
the 4 -µf coupling condenser in series 
with its voice coil becomes negligible. 
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Component 
placement can 

be seen through 
the plastic case. 

WITH so many monitors and 
signal generators on the mar- 
ket, this three -purpose oscil- 
lator makes its bid for fame 

only through its ultra- midget size. 
As a simple signal generator, or as a 

monitor with phones in the circuit, it 
radiates a signal with terrific sock on 
any plate supply above seven and one - 
half volts. Its possibilities for c.w. with 
a key in the circuit are very interesting 
with B supply as high as 180 volts. The 
midget can also be used to calibrate 
crystals. The job has been tested on 

ANTENNA SW!NOS DOWN WHEN ' 

NOT IN USE 

SCREW 
HOLDING 
CHOKE 

SCREW 

PENLIGHT 

1.5V CELL 

REMOVEABLE XTAL 

XTAL HOLDER 

!Smut COND 

CHOKE 

10u4.0 COND 

FAHNESTOCK 

..,7 CLIPS 

JUMPER 

EARS BENT 
AROUND CORNER 

WIRT SWITCH 

The crystal 

Miniature 3 -Use 
Fixed Oscillator 

By WILLIAM LYON McLAUGHLIN 

fundamentals and harmonics to 30 mc, 
so will obviously go much higher. 

The circuit is the well proven Pierce 
oscillator, similar to the "CGQ" used by 
the U. S. Navy during the war. 

The Raytheon CK- 507 -AX was chosen 
because of its small size as well as its 
output possibilities. The Burgess K20 B- 
battery was used because of space re- 
quirements. The little ceramic condens- 
ers were used for the same reason. 

Requirement number one is a trans- 
parent, plastic, standard -brand ciga- 
rette case. Upon completion of the unit 
the case is not completely closed. The 
cover is permitted to overlap the body 
by a little over one- eighth of an inch. 
The two parts are held firmly together 
by drilling three small holes in the case 
and cover and fastening them with the 
smallest possible brass wood screws. No 
screw is used on the end where the B- 
battery is placed. 

At one end of the cover, immediately 
above the B- battery, a plastic- bodied 
crystal holder adapter has been placed. 
Its contact pins have been cut down to 
about 5/16 -inch in length. Three holes 
are drilled in the cover: two for the pins 
and one in the center for engagement. 
This last requires a matching hole to be 
drilled and threaded in the crystal hold- 
er. The author used a 6 -32 screw which 
is screwed up from inside the cover. 

The smallest possible r.f. choke is then 
mounted inside the opposite end of the 
cigarette case cover, as close to the top 
as possible. It is well to solder the 10 -µµf 
condenser and the leads to the choke be- 
fore mounting it in the cover. 

On one side of the cover, free from 
either the choke or the B- battery, a bind- 
ing post is located. This supports the 
antenna, which is made from a piece of 
heavy wire shaped like an L, so that 
when not in use it can be dropped down 
alongside the case. 

A Wirt sliding contact double -pole 
double -throw switch is mounted at one 

Ite ANT. SWING POST 

í'SUµ S07-AX PIN ARRANGEMENT 
iii 

CK-507 -AX 

.5 MN 67 GI F+G2 

IOs.f FAHNESTOCK CLIPS 

PHONES OR REY 
F-G3 

JUMPER o--oB+30V 
PST SW _A+I.SV 

A B- 

end, bottom, of the case, opposite the B- 
battery. The ears of the switch are bent. 
ninety degrees to the body and drawn 
through slots cut through the end of 
the case as close to the side walls as 
possible. The ears are then bent around 
to hold the switch firmly against the 
case. Even though only one side of this 
switch is used it was chosen because it 
was the smallest available. It is well to 
remove the lugs on the unused side and 
then cut the remaining lugs down to a 
size that will permit soldering on the 
leads. To allow for the movement of the 
switch button an oblong hole one -half 
inch long and one-quarter inch wide 
must be cut. 

Two 3/32 -inch holes are drilled 3/16 
inch above the switch for the Fahne- 
stock clips. The boss running up the end 
of the case will allow ample separation. 
As the width of the boss is about .08 
inch the actual linear distance against 
current creepage is better than Má inch. 

The jumper can be made from a piece 
of hookup wire, twisted and soldered at 
one end to provide easy manipulation. 
This also permits attaching it to some 
point on the case to avoid mislaying it. 

The tube pins are cut down to less 
than one -quarter of an inch. Pins P and 
G2 are soldered together. When assem- 
bly is completed the tube will be upside 
down next to the penlight cell and mid- 
way between the switch and B- battery. 
Care must be taken when closing the 
case to see that tube pins are kept about 
1/32 -inch from the lug of the choke. 

TAL HOLDER 

PINS CUT 

RESISTOR 

30VOLT BATT. 

oscillator as it 'appears in use. Schematic follows that of the Navy's "CGQ." All parts are referred to in the two views 
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Laboratory -Type Oscillators 
SOME oscillators for use in the lab- 

oratory are very elaborate, using 
10 or more tubes, crystal control 
and regulated power supplies. A 

few are extremely simple, like the 
Hummer used to supply tone for an a.c. 
bridge. This is a tuning fork kept in op- 
eration by an electromagnet. The mag- 
net current passes through the primary 
of a transformer, while contacts on the 
fork make and break the circuit. 

A laboratory oscillator is required to 
have better than ordinary stability, free- 
dom from unwanted harmonics, and as 
pure a sine -wave output as possible (un- 
less special types of wave forms are 
needed for specific purposes). 

An often overlooked cause of fre- 
quency shift is the relative phase of the 
grid- cathode and plate- cathode voltages. 
This relative phase shift - brought about 
by changes in tube electrode voltages - 
shifts the oscillator slightly off reso- 
nance so that the tank circuit may pro- 
duce a compensating phase shift. Volt- 
age regulation prevents this trouble. 
Other ways are equally effective and 
less expensive, although regulation is 
much used. 

The tank circuit should bave a low 
L -C ratio, and the grid and plate tuned- 
circuit inductances should have maxi- 
mum coupling in feedback and Hartley 
circuits. Sometimes phase shift between 
the tube and tuned circuit occurs if grid 
or blocking condensers have insufficient 
capacitance or if shunt -feed chokes have 
too low an impedance. 

Frequency also varies with tempera- 
ture. For this reason tank circuits 
should not be close to large resistors or 
other heat -producing components. 

The dynatron circuit 
The dynatron oscillator (Fig. 1), if 

provided with automatic amplitude con- 
trol, is an excellent circuit for labors- ' tory use unless frequencies higher than 
60 or 60 megacycles are wanted. It is a 

Fig. 1- Dynatron -early laboratory oscillator. 

negative - resistance oscillator and de- 
pends on secondary emission from the 
plate for its operation. The screen grid 
is at a higher potential than the plate. 
In operation, an increase in plate voltage 
causes a decrease in plate current. This 
is a condition of negative resistance. 
Secondary emission from the plate cre- 
ates this effect. The potentials on the 
grids (control and screen) control the 
number of electrons reaching the plate, 
while the plate voltage determines the 
velocity with which they strike it. The 
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higher this velocity (within the practi- 
cal limits of operation) the more sec, 
ondary electrons are liberated by the 
primary electrons striking the plate. 
These secondary electrons are drawn to 
the more positive screen. The effective 
plate current is the difference between 
the electrons from the cathode and the 
secondary ones lost to the screen. When 
the secondary emission is greater than 
the cathode emission an increase in plate 
voltage may cause a decrease in plate 
current, a condition of negative resist- 
ance. 

If a tank circuit whose parallel res- 
onant impedance is greater than the 
actual value of the negative resistance 
is connected to the plate, oscillation will 
occur. The amplitude may be varied by 
changing the control -grid potential. By 
keeping the amplitude low, the harmonic 
content of the output wave can be kept 
small. 

Transitron oscillator 
Another type of negative- resistance 

oscillator, the transitron (Fig. 2), is an 
improved dynatron. The main difference 
is the use of the suppressor -grid. 

Fig. 2-An improvement over the dynatron. 

It is negatively biased with respect 
to the cathode, and connected to the 
screen through a blocking condenser, so 
that its a.c. potential is the same as the 
screen's. A sudden increase in screen 
voltage raises the suppressor voltage, 
thereby permitting more electrons to go 
through it to the plate, usually main- 
tained at a much lower voltage than the 
screen. These electrons are robbed from 
the screen current, with the result that 
the increase in screen voltage causes a 
decrease in screen current. If the screen 
(and suppressor) go negative, fewer 
electrons get through to the plate and 
more go to the screen. Again we have a 
condition of negative resistance, in 
which an increase in voltage causes a de- 
crease in current, and vice versa. 

Both the dynatron and transitron 
have frequency stability comparable to 
crystal- controlled oscillators that are 
not temperature- controlled. 

%TAL R 25N 

8.15 

250V 

tlq 

Fig. 3- Crystal oscillators are stable. 

The best frequency stability is ob- 
tained with a crystal -controlled oscil- 
lator (Fig. 3). 

Crystal oscillators 
When a crystal is placed between two 

metal plates with a difference of poten- 
tial applied to them, mechanical strains 
are set up in the crystal which cause 
it to produce an alternating voltage, of 
a frequency determined by the physical 
dimensions of the crystal itself. The bias 
resistor R in Fig. 3 controls the ampli- 
tude of the voltage through the crystal 
and prevents it from vibrating too vio- 
lently. The Q of a crystal circuit is at 

Fig. 4 -The old familiar shunt -fed Hartley. 

least 100 times that obtainable with com- 
monplace capacitors and inductors. It 
therefore has a very sharp resonance 
curve, and it oscillates over only an ex- 
tremely narrow range of frequencies. 
When its temperature is controlled with 
an oven, frequency variation can be kept 
within about two parts in ten million. 
Of course crystal- controlled oscillators 
can only be used for fixed frequencies. 

A feedback oscillator is one that sup- 
plies its own input voltage of correct 
amplitude and phase. The Hartley (Fig. 
4) is much used in the laboratory as it 
is easily adjusted, has excellent wave 
form, and oscillates over a wide range 
of frequencies. It is used particularly 
for audio and low radio frequencies. The 
tube, usually a triode, is operated as a 
class -A amplifier with self -bias. 

4 
Fig. 5 -Wien bridge; ideal for audio work. 

R in this circuit is the resistance sta- 
bilization adjustment; it improves the 
frequency stability and wave form con- 
siderably at the cost of some reduction 
in efficiency. Since a change in the plate 
resistance of the tube causes a change in 
frequency, resistor R (usually from two 
to five times the value of the plate resist- 
ance) is high enough so that variations 
of plate resistance are of comparative- 
ly little consequence. Varying R controls 
the amplitude of oscillation. 

(Continued on page 72) 
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the position of the moon in- 
volving the equations shown 
below in seven minutes? 
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Yet it took only seven minutes, with 
the help of 12,000 electronic tubes, 21,- 
400 relays and 40,000 pluggable connec- 
tions, all at the disposal of the scientist, 

2f 

A skilled mathematician with a desk calculator 
requires four years to do what the International 
Business Machines Calculator does in eight hours. 

By A. PASCALE 

Computer panels like 
these occupy more then 
160 feet of wall space. 

to work this problem on the IBM Selec- 
tive Sequence Electronic Calculator. 
Without this machine it would have 
taken 3 weeks. 

The entire machine is made up of 
card reading tubes, sequence tubes, 
sequence relays, table look -up (for con- 
sulting reference tables), relay memory, 
meters, control relays, power distribu- 
tion, tape memory, arithmetical unit, 
sequence interlocks, electronic memory, 
printers, card punches, and card read- 
ers, in addition to the control desk and 
pulse generator shown on our front 
cover. These are all housed in a spe- 
cially- designed room, 40.6 feet wide x 
86.6 feet long x 14 feet high, the walls 
of which are completely lined with 
panels of vacuum tubes and relays. 
These walls -with a number of pieces of 
floor apparatus, such as printers and 
control consoles-actually are the ma- 
chine. 

The calculating element of the ma- 
chine adds, subtracts, multiplies and 
divides the numbers it receives. The ma- 
chine can make 3,500 additions or sub- 
tractions of 19 -digit numbers in a sec- 
ond; 50 multiplications of 14 -digit num- 
bers in a second, and 30 divisions of 14- 
digit numbers in a second. It has a stor- 
age capacity of 400,000 digits in tubes, 
relays and punched tapes. When 
punched cards are used for storage the 
capacity of operation becomes virtually 
unlimited. 

Operation of the machine 
Instructions are given to the machine 

by the scientist on punched cards or con- 
tinuous card -stock tapes. The tapes are 
prepared in one of two ways -either by 
the machine itself or with an auxiliary 
tape punch which transcribes data from 
punched cards. When the instructions 
are given on punched cards the numeri- 

cal data is converted electronically from 
the original decimal form to the binary - 
decimal form in which each digit is rep- 
resented by a combination of the binary 
numbers, 8, 4, 2, 1, used by all the new 
giant electronic calculating machines. 

As soon as the numbers are converted 
to the binary system, masses of neon 
lights carry on a fire -fly flickering at 
stupendous speed, while very intricate 
calculations are being made within the 
machine. The innocent onlooker is vir- 
tually overwhelmed by this display. 

The machine follows the instructions 
on the cards or tapes and stores each in- 
termediate result in a memory unit for 
later use in the course of the calculation. 
There are three means of storing num- 
bers: electronic tubes (trigger circuits 
using 12SN7 tubes), relays and tapes. 
The relay and tape memory units are 
provided for general storage when large 
capacity is the dominant requirement. 
Electronic memory units are used in 
connection with the arithmetical unit 
where the need for speed predominates. 
But though the electronic system is 
more rapid, it cannot be used to the ex- 
clusion of tape and relay systems. If 
the present storage capacity of the ma- 
chine, which is over 400,000 digits, were 
to be stored in electronic circuits a 
would be impracticable to house the ma- 
chine in one building. 

Not only does this machine add, sub- 
tract, divide and multiply, but it will 
also look up logarithm, trigonometric 
and other tables. If a table has to be 
referred to in the course of the calcula- 
tion, the machine starts the tape of the 
desired table spinning. When the refer- 
ence is reached, an electronic impulse 
stops it. The number then is stored in 
the memory section for future use. 

The data for all computations and 
results obtained must flow to and from 
the arithmetical unit through any one 
of hundreds of channels throughout the 
machine, such as the reading and record- 
ing units and the great reservoir of 
stored results. Eight separate channels, 
each capable of transmitting simultane- 
ously 19 decimal digits and an algebraic 
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sign, lead to and from the arithmetical 
unit. Traffic is directed along these 
channels to and from the other units by 
IBM electromagnetic relays. One of 
these relays, which is slightly larger 
than a conventional vacuum tube, can 
change twelve independent circuits in a 
few thousandths of a second. For some 
special problems it may even be desir- 
able to change the whole mode of opera- 
tion of the machine. This can be done in 
a few minutes by means of automatic 
control panels. About 40,000 pluggable 
connections on these control panels can 
be changed in units in a remarkably 
short time. 

Problem results may be recorded 
either in punched card or in printed 

Punched -hole memory units use long tape rolls. 

record form, or if desired, in both forms. 
Since the machine is being utilized pri- 
marily for research purposes and be- 
cause calculation proceeds at such a 
high speed, it is necessary that the sci- 
entists know at all times what results 
are being obtained, so that modifying 
instructions may be injected whenever 
necessary. Provision was made, there- 
fore, for the continuous printing of re- 
sults throughout the calculation. 

The console, or operation indicator 
and control desk (shown on the front 
cover) is used for keeping a check on the 
operation of the machine. have you 
stopped to consider what an immense 
servicing problem it must be to locate a 
burned -out filament in this maze of 
vacuum tubes? The control desk is use- 
ful for trouble shooting. If a tube burns 
out, or anything else goes wrong me- 
chanically, neon lights in the panel on 
the control desk assist the operator in 
finding and diagnosing the trouble. 
A check is then made in the faulty 
section, the trouble repaired, and 
the machine goes on with its work. Of 
course, the trouble will be discovered 
only when the machine has to make use 
of that particular panel in the course 
of the calculation. 

The machine requires 180 kilowatts 
of electrical energy. All the alternating 

current it uses is recitified by a large 
battery of rectifier tubes housed in cabi- 
nets in a room beneath the calculator. 
A large air -conditioning system is pro- 
vided. It has a cooling capacity ap- 
proximately equal to that required to 
air -condition completely a building con- 
taining 260,000 cubic feet of space. The 
system is capable of dissipating 200 kilo- 
watts of heat. 

The calculator is divided into three 
fire zones, each equipped with automatic 
temperature- detecting devices. Control 
of fire after detection can be either 
manual or automatic. Full release of the 
fire- extinguishing apparatus would dis- 
charge 32 tanks of CO, into the calcu- 
lator units. The air conditioning and 
power supply would shut off automati- 
cally if gas were discharged. The in- 
strument was built at a cost of $750,000. 

Many branches of industry will be 
greatly aided by this machine. In certain 
commercial statistical fields calculations 
have to be made where complicated se- 
quences of operations must be handled 
one at a time. The operations can be so 
speeded up as to perform calculations 
which now are considered impractical 
due to the amount of time that would 
be involved. 

The scientist will be the one most aid- 
ed by it. What once took scientists years 
upon years to work out, now can be done 
in a few hours, freeing him for further 
research. 

Greatest of all may be the effect of 
this new computer on the progress of 
atomic research. By performing the 
complex and laborious calculations re- 
quired in the study of the atom, it will 
be a dominant factor both in keeping 
this country well ahead of all competi- 
tors in the military development of the 
atom and in speeding the day when 
atomic power will be available to peace- 

ful arts and industry. 
But, it cannot, and never will, replace 

the human scientist as its purpose is 
only to follow his commands. If the in- 
correct instructions are given to it, it 
will follow them. The scientist is su- 
preme over the great electronic calcu- 
lator, which is his child to assist him in 
exploring the ever -profound depths of 
science. 

As President Thomas J. Watson of 
IBM said: "This machine will assist the 
scientist in institutions of learning, in 
government, and in industry, to explore 
the consequences of man's thought to 
the outermost reaches of time, space and 
physical conditions." 

The card reader through which problems and instructions are introduced into the machine. 
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Left, Fig. I -"The light with memory" and the secret transmitter. 

Above, Fig. 2- Miniature components are used in the construction. 

Light with a Memory 
This remote radio control has 
several practical applications 
IT has always been everyone's secret 

desire to press a button at one point 
and cause something to happen at 
another point. With the advent of 

radio control, this old dream became a 
reality. For example, model airplane 
construction has been combined with 
radio to produce remote -controlled 
planes which glide and turn in the sky 
-all at the whim of the operator on the 
ground. 

An unusual application of radio con- 
trol is the "light with a memory." The 
effect is startling even to those well - 
versed in radio. Briefly, the stage set- 
ting is this: A small wooden panel, with 
push -button, flashlight lamp, and bat- 
teries mounted on top, is shown. The 
batteries, push- button, and lamp are 
wired in series so that when the push- 
button is pressed the lamp lights. Push- 
ing the button several times, say five, 
the "magician" waves his hand over the 
panel. Lo and behold! The light mysteri- 
ously blinks the same number of times 
as the miracle- worker pressed the but- 
ton. Spectators are then allowed to press 
the button any number of times they 
desire, and the light - virtually a light 
with a memory -repeats the flashes! 

The base of the panel is hollow and 
contains a complete radio control re- 
ceiver. A compact transmitter in the 
operator's pocket is pulsed by means of 
a leaf switch concealed in a vest pocket. 
The lamp in the receiver flashes each 
time a pulse is picked up from the trans- 
mitter. 

A photograph of the panel and base 
as the spectators see them is shown at 
the left in Fig. 1. The mechanical design 
was influenced by the special use to 
which the device was put. It was neces- 
sary that the unit be as flat and com- 
pact as possible, so that spectators would 
not suspect its existence. However, it is 
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fundamentally a standard radio remote - 
controlled relay, and can be used in a 
variety of ways. The mechanical design 
can be modified to fit any particular ap- 
plication. 

The push -button and miniature por- 
celain socket can be purchased in any 
electrical parts house, and the holder for 
the two penlight cells can be bought at a 
hobby supply store. The receiver with 
base removed is shown in Fig. 2, also at 
the left. Follow the placing of parts 
closely. The tuning coil consists of 14 
turns of No. 14 tinned copper wire, 
wound to an inside diameter of ,e inch 
and spaced for an over -all coil length of 
approximately 1% inches. Fig. 3 is the 
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Fig. 3- Schematic of the miniature receiver. 

receiver schematic. The .05 -µf condenser 
is of a flat paper midget type and was 
obtained from a hearing -aid dealer. The 
100 -µµf condenser is a silver mica. An 
r.f. choke was made by winding a single 
layer of No. 32 enamel wire over a '/4- 
watt, 1- megohm resistor and soldering 
the winding in parallel with the resistor. 
A Sigma 8,000 -ohm plate relay with 
s.p.d.t. contacts was used in a conven- 
tional self- quenching superregenerative 
detector circuit. Two Eveready Minimax 
No. 412 -E 22% -volt hearing -aid bat- 
teries furnished the B- supply, and a 
penlight cell provided the A- supply for 

By M. GORDON MOSES 

the miniature Raytheon RK-61 gas con- 
trol triode. 

Special attention is called to the 
unique rotary switch used to turn the 
receiver on and off. Shown in the upper 
right -hand corner of the panel, the 
switch consists of a % -inch diameter 
disc of thin hardwood with two silvered 
brass segments glued on at spaced inter- 
vals. Four silvered brass wipers act as 
contact arms. A sketch of this switch is 
shown in Fig. 4. One of the wood screws 
used to hold the miniature porcelain 
socket on the panel is a dummy, and is 
actually used as a shaft to rotate the 
special two- circuit switch. One set of 
contacts goes to the filament circuit of 
the RK -61 tube, and the other set is in 
series with the contacts on the relay. 
Closing the rotary switch turns on the 
receiver and puts the relay contacts in 
parallel with the push -button switch 
mounted on top of the panel. More con- 
ventional switches are obtainable as 
band -change switches for short -wave re- 
ceivers. 

The antenna lead of the receiver is a 
2-foot length of No. 22 d.c.c. magnet 
wire. Care must be taken not to bring 
any part of this lead too close to the 
tank coil and not to coil the antenna 
lead too much. The best arrangement is 
to run the lead around the inside of the 
hollow panel and bring the free end to 

DIRECTION OF ROTATION 

CELLULOSE CEME. HARDWOOD DISC 

WOOD SCREW SEGMENTS GLUED 
ON DISC 

SILVERED BRASS 
CONTACTS 

TO RELAY CONTACi RTO FILAMENT 

Fig. 4-This switch operates the receiver. 

rest between the B- batteries. If conceal- 
ment is not necessary, it can be led 

(Continued on page 81) 
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Radio Set and Service Review 
Midget television preamplifier 

THE great popularity of postwar 
television has caused many sets to 
be installed in areas where signal 
levels are not high enough for clear, 

stable pictures. In some instances set 
owners are further handicapped by not 
being able to put up adequate antennas. 
Very often weak signals can be boosted 
to satisfactory levels by inserting a pre- 
amplifier between the antenna and the 
antenna terminals of the set. 

Several television preamplifiers are 
being made by various manufacturers 
and a number of independent servicemen 
-all of whom treat their circuits as 
trade secrets. All these preamplifiers use 
one or more stages; some require tuning 
and others do not. Many of these boost- 
ers, like the one we are about to describe, 
were designed from material appearing 
in the article, "Cathode- Coupled Wide- 

Under- chassis view, showing part placement 

Band Amplifiers," in the October 1945 
issue of the Proceedings of the I.R.E. 

Our booster, a 6J6 grounded -grid am- 
- plifier designed to operate on channels 

1 through 6, amplifies the antenna sig- 
nal two to four times while providing 
a substantial improvement in signal -to- 
noise ratio. It has several advantages. 
It does not require manual tuning; it is 
small enough to fit on the chassis or 
inside the cabinet of almost all television 
receivers and it does not require a spe- 
cial power supply. 

The grounded -grid amplifier 
The grounded -grid amplifier used in 

this circuit was developed to avoid neu- 
tralization when using high -frequency 
triode amplifiers. (See Radio- Craft, 
Nov., 1947, P. 32). The input signal is 
applied between cathode and grid, and 
the output voltage is developed across a 
load between plate and grid. The grid, 
either grounded directly or through a 
suitable bypass condenser, acts as a 
shield between the input and output cir- 
cuits, thus forestalling oscillations until 
RADIO -CRAFT for MAY, 1948 

the input frequency is so high that the 
grid lead has appreciable impedance. 

The grounded -grid amplifier has sev- 
eral advantages, which make it useful 
as an untuned r.f. amplifier between the 
antenna and televiser. These are: Lower 
tube noise, output capacitance less than 
one -half of that of a conventional neu- 
tralized amplifier, and low input capaci- 
tance-a necessity for high transcon- 
ductance. The low input and output ca- 
pacitances result in greater band -width 
without manual tuning. 

Construction 
The circuit of the grounded -grid pre- 

amplifier is shown in Fig. 1. It is con- 
structed on a chassis 2% inches square 
and 1 inch deep. The three terminal 
strips are for input, output and power 
connections. Filament and plate voltages 
are taken from the low- voltage supply 
of the set. 

The tube is a 6J6 with its triodes 
connected in parallel. The cathode and 
plate coils are wound so that combina- 
tions of distributed and circuit capac- 
itances tune them to cover the first six 
television channels. The antenna trans- 
former is mounted on a bracket near the 
input terminals. The output transform- 
er is fastened to the chassis with a 
machine screw threaded Into one end of 
its form. 

The primary of the antenna trans- 
former is designed to match a 300 -ohm 
balanced transthission line. It is an 8- 
turn winding tapped at the center. The 
cathode coil has five turns interwound 
with the primary. The output trans- 
former has a 10 -turn plate winding with 
a 2 -turn output link interwound at its 
lower end. Both transformers are wound 
with No. 34 enamel wire on 5/16-inch 
polystyrene tubing. All coils are close - 
wound. Use 300 -ohm twin -lead between 
the preamplifier and the antenna ter- 
minals of the set. 

The unit is so simple as to make it 
unnecessary -and almost impossible- 

6,3V /A5A 135 -160V 

Fig. I-The grounded -grid circuit is used. 

to give any further construction details. 
An almost slavish adherence to original 
RCA develop:::ent illustrated in the 
I.R.E. Procccdings, in regard to place- 
ment of parts, size of chassis and man- 
ner of making connections has been ob- 
served in more than one successful 
model. The constructor would therefore 

The preamp's dimensions are cigarette-she. 

probably be well advised to follow the 
photograph closely -at least in his first 
model.' 

V.T.V.M. CALCULATIONS 
THIS method of calculating the resist- 

ance values in a voltage divider may 
be useful to the serviceman who wishes 
to build his own vacuum -tube voltmeter. 

As an example, assume that the de- 
sired ranges are: 3, 15, 150, 300, 800, 

3V 

6651E6 

E 1.651E6 

0.100K 

C. 50K 

6-2511 

A-2511 

15V 

150V 

300V 

To 6R16 

600V .001 3V 

1200V 

and 1,200 volts; the total input resist- 
ance is 10 megohms; and 3 volts are 
required on the grid of the tube for full - 
scale deflection. For the 1,200 -volt scale, 
divide 1,200 volts by 10 megohms to find 
the current through the resistor A: 

1,200/10 meg =..00012 amp. 
Dividing the 3 volts (required for full 

deflection) by .00012 amp gives the re- 
sistance as 25,000 ohms. This is the 
value of resistor A. 

For the 600 -volt scale, the procedure 
is the same: 
600/10 meg - .00006 amp (through 
resistor B). 
Three volts divided by .00006 imp shows 
the resistance to be 50,000 ohms, which 
is the value of B plus A. Subtracting 
the value of A from 50,000 gives B as 
25,000 ohms. By repeating the same pro- 
cedure the remaining resistors are: 

Scale (volts) Resistor Value 
300 C 50,000 ohms 
150 D 100,000 ohms 

16 E 1.8 megohms 
3 F 8 megohms 

The total resistance is 10 megohms. 

31 



Phase Inversion Circuits 
Part I- The transformer type of inverter, 
with some variations on standard circuits 

PHASE inverters are devices corn - 
monly used in amplifiers and large 
radios. Their purpose is to provide 
two equal but antiphase alternat- 

ing voltages which are usually applied 
to the grids of push -pull output tubes. 
They are also used in electronic test 
equipment, including watt -meters, dis- 
tortion meters and special types of os- 
cilloscopes. 

The signal voltage required by the 
following stage and the suitability of 
the system for use with negative feed- 
back, are among the several factors that 
must be considered in the choice of a 
phase- inverter circuit. Power may also 
be required by the output tubes, as in 
class -AB2 operation, and, finally, the 
cost may override all other factors, no 
matter how desirable they might be. 

Phase inverters are classified accord- 
ing to the way the signal voltages are 
fed from one stage to another. Classifi- 
cations are: (1) Inductively coupled, 
(2) Resistance -capacitance coupled, and 
(3) Direct coupled. 

The oldest form of inductively coupled 
phase inverter is the transformer with 
a center- tapped secondary, or with two 
secondary windings -one for each grid. 
Other inductive systems use a center - 
tapped choke coil, and a transformer 
with no center tap but with the sec- 
ondary voltage divided by a pair of 
equal resistors. These three circuits are 
shown in Figs. 1, 2, and 3, 

Transformer coupling 
Biggest drawbacks to the use of 

transformers are their cost, liability to 
hum pickup, and imperfect frequency 
response. Hum can be reduced by mount- 
ing them away from power transform- 
ers and chokes and by rotating them 
until a position of minimum hum is 
found. High- frequency peaks can be re- 
duced by shunting the secondary with 
resistors (about % megohm), while 
things can be improved generally by 
using negative feedback in the driver 
stage. 

Et 

E0. 
nA. 

Fig. I- Standard transformer -coupled circuit. 

Advantages of transformer coupling 
are the large signal voltages obtainable, 
the low d.c. resistance in the grid cir- 
cuits of the output tubes and its adapta- 
'Lecturer in electronics and electro -acoustics. 
Melbourne Technical College, Australia. 

32 

bility for class -AB2 operation. In this 
case, the transformer usually has a 
step -down ratio to match the minimum 
grid input resistance of the next stage 
to the plate resistance of the driver. 
(Grid input resistance varies from val- 
ues too large to bother about when the 
grid is negative to values as low as a 
few hundred ohms when the grid is very 
positive.) 

RP 

R 

W RLLARGE , 

RESONANT I - - 
LC 

Fig. 2- Inversion with single tapped coil. 

The gain M of the driver and the 
transformer is nearly equal to the prod- 
uct of the amplification factor and trans- 
former ratio. The optimum grid bias 

2 
Eg is - times the plate voltage divided 

by the amplification factor. 
The center- tapped choke is a corn - 

paratively inexpensive device, but is full 
of faults, such as unbalance at very high 
frequencies, low response at very low 
frequencies, and low voltage output. It 
is still useful for compact car radios and 
small mobile amplifiers where only a 
limited frequency range is required. A 
good quality center -tapped output trans- 
former can be used with fair results if 
it has enough inductance. 

The low output voltage is due to the 
voltage drop across RL (Fig. 2), to- 
gether with the drop in effective load 
impedance also caused by RL. If RL is 
decreased to avoid the first defect, the 
second defect becomes more pronounced. 
At medium to high frequencies, the gain 
M approaches 

RL 

RL Rp 
where is the amplification factor of 
the tube, RL is the load resistance, and 
Rp is the plate resistance. The bass 
resonant frequency is given by 

1 f= 
xVLC 

The gain then is 
nfLp, 

2 Rp 
where L is the inductance of the choke 
in henries, and C is the capacitance of 
the condenser in farads. 

By J. W. STRAEDE* 

Transformer with resistors 
A transformer with resistors (Fig. 

3) is often used as a makeshift, but 
is quite capable of good gain and fre- 
quency response if the output tubes re- 
quire no driving power and if high grid - 
circuit resistance is permissible. The 
two resistors must be as nearly equal as 
possible and must be large to prevent 
high -frequency loss in the transformer 
and to present a reasonably large load 
impedance to the driver tube. This im- 

2 Rg 
pedance is given by -, where n is the 

n' 
step -up ratio of the transformer. The 

nµ Rg 
gain to each grid is then 

2 Rg -F n'Rp 
If the driver is a low -impedance tube 

such as a 6C5 and the grid resistors are 
each 0.5 megohm, the gain is very nearly 
equal to nµ at mid -frequencies. At low 
frequencies the gain is 3 db down when 
the reactance of the transformer pri- 
mary is equal to the plate resistance of 
the driver. 

Fig. 3 -How an untapped condenser is used 

A second article by Mr. Straede, in an 
early issue, will cover resistance- capac- 
itance types of phase inverters. 

PHONO PREAMPLIFIER 
I have a small superheterodyne using 

a 6A8, 6B7, 6K6, and rectifier. I tried 
unsuccessfully to add a phono attach- 
ment by connecting it to the grid of the 
6K6. The output of the pickup was too 
low for use without a preamplifier. I 
removed the 6K6 and wired in a 6AD7 

6B7 6AD7 -G I09S 
2 2ND Iiÿ S SPAR 

-- I 

I 

SCR VOLTAGE AVC - . = _ 
ON PLAYER UNIT 

as shown. The triode section is used as 
a preamplifier for the pickup without al- 
tering the performance of the set. 

JOSEPH PRITCHARD, 
Hamilton, Ont., Canada 
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Servicing 
Wind 

Generators 
By MAX ALTH 

THERE is little chance that one of 
us will ever be called on to service 
the 1,000 -kw giant wind generator 
atop Grandpa's Knob near Rutland, 

Vermont. But we will be called upon 
sooner or later to service one of the 
more than a million wind- driven power 
plants in use today. 

Wind -generator servicing is not hard. 
After the tower has been climbed, there 
is really nothing to worry about. These 
generators are very similar to automo- 
tive generators. In fact the first units, 
some of which are still being used today, 
were auto generators. 

If called upon to install a plant, select 
a spot as close to the load and as un- 
obstructed as possible. The prop on a 
6 -volt machine should be mounted at 
least 15 feet higher than any obstruc- 
tion within a radius of 500 feet. The 
larger, 32 -volt job requires a clearance . 
of at least 30 feet above anything with- 
in 14 mile. Higher up the air is smooth- 
er and will develop more power. Rais- 
ing the Wincharger Model 3227 from 
65 feet to 105 feet has been found to 
increase the power output 30 %. 

Since the lines from generator to load 
carry high current at low voltage, they 
should be kept as short as possible from 
the point of view of both voltage drop 
and wire cost. A 32 -volt line carrying 
40 amps should be at least No. 6 wire if 
it runs 100 feet, and No. 4 if it runs 
200. 

The tower should be erected plumb so 
that the generator doesn't tend to fall 
off to one side. It should be well ground- 
ed as otherwise it would be a natural 
target for lightning. 

After the unit has been erected, the 
prop should be checked for balance and 
track. On a windless day, remove the 
brushes or tie them back with a piece of 
string, and give the prop a quarter turn, 
then another. If the same blade comes 
to rest in the down position every time, 
the prop is unbalanced. 

Correct unbalance by loosening the 
prop in its haft or holder, and wrig- 
gling. If there isn't enough play for 
correction, drive a wood screw into the 
lighter arm. First locate the balancing 
spot for the screw by temporarily fast- 
ening the screw to the prop with a piece 
of adhesive tape. If the screw has to be 
more than 2 feet from the center, it's 
best to locate a better -matched pair of 
prop blades. Some props are equipped 
with counter balancing weights. An out- 

of- balance prop will vibrate the plant 
and shorten its life considerably. 

Check the track by measuring care- 
fully from inner edges of each blade, 
from equidistant points from prop end 
back to a fixed point on the tower. Cor- 
rect by again wriggling prop, or by 
slipping a shim between prop and haft. 
Out-of -track blades make whistling 
noises and reduce prop efficiency. 

Be sure the unit is lubricated before 
placing in operation; some of these units 
are packed and shipped dry. 

Now let her go and watch the volt- 
meter. If it reads backward, or if the 
relay chatters, disconnect before relay 
is injured. Your wires may be reversed. 
If the wiring checks O.K., the polarity 
of the unit may have been reversed at 
the factory. Run the generator as a 
motor for a few minutes by connecting 
the storage battery to it. In some cases 
closing the relay by hand will make this 
connection; in others it will have to be 
done with a jumper. Check the diagram 
furnished with each generator first. A 
typical 32 -volt hookup is shown in Fig. 1 
-the 6 -volt jobs are even simpler. 

Motoring the generator will not only 
correct the polarity of the generator but 
will also give you a general idea of the 
condition of the unit, whether or not the 
circuit is complete, etc. 

Servicing established units 
Complaints fall into 2 general cata- 

gories: lack of immediate power, or in- 
sufficient power over a period of time. 

If there is no power, first check the 
controls for proper adjustment, then 
run an ordinary continuity check up the 
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Above -The Wincherger; left -Jacobs Wind 
IElectric, two common battery- charging units. 

leads through the slip rings and slip - 
ring brushes to the generator proper. 
Check the position of the third brush, 
if the model has one. The brush may 
have slipped back. Check the other 
brushes for seating and tension. The 
commutator should have a dull -brown 
oxide sheen. If it is lightly scored, it may 
be repaired by holding sandpaper 
against the commutator and turning it. 
If the commutator is deeply scored, it 
will have to be turned down on a lathe. 
Light or deep scoring indicates hard 
spots on the brushes. They should be 

(Continued on page 76) 

GENERATOR 

COLLECT. RING TERM. BIM 

CONNECT SHORT WIRE TO 

CONVENIENT TOWER BOLT i GND TOWER TO EARTH 

1OLLECTOR RINGS 

ATTO.POW. CONT. PANEL 

MAIN PANEL 

BAT 

40A 

-J 
VOLTMETER 

1' L GHT5 } GND TO EARTH 16 CELL BATT 
L DISTRIB. FUSE BLOCK 

Fig. I- Circuit of the Wincherger Model 3227. 
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Wobbulated Signal Generator 
A signal generator of this type is neces- 

sary for visual alignment of AM receivers 

THE versatility and true worth of 
an oscilloscope cannot be fully 
realized until you have actually had 
such a device on your bench for 

some time and used it for servicing or 
development. Perhaps the most impor- 
tant of these applications is visual 
alignment of receivers, requiring a fre- 
quency- modulated sweep generator or 
"frequency wobbler." The frequency - 
modulated signal generator described 

8SJ7 

R2 

(3 8J5 
It 

1áB44( 

V2 

SI, 
Sé 

R7 R19 

C6 
9 

RIO 

C5 

®w 

RFCI 

912 

Theory of operation 
Three operations are carried out in 

the frequency -modulated oscillator. An 
r.f. signal is generated; second, the fre- 
quency of the signal is varied by a 
change in the effective inductance in the 
oscillator tuned circuit; and third, the 
change in frequency is automatically 
controlled between fixed limits. 

The triode section of V4 (Fig. 1) 
with the tank circuit L -C18 forms a 

C18A 
CIBB 

rj 

RI 

C9 

RFC3 
RII 

te CI4 

RI - 511E6 

R2-IMEG 
R3- IMEG 

R9- 580 
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Re- 25K 
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C3-.5/200V 
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C5- .5/200, 

CO -.01 /600V 
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C12- 005/600V C15-.002 /6001/ 
C13 5005/6009 C16- .005/6009 

CI7-.005/600V 

FILS 

RF 

CIOA- .0001 L- 2557 N °32 ENAM. 

CInB- 7S42540 TR. ON 7 /8- DIAFORM 
CI9- 8/450V TAPPED AT 85T 

Fg. I-- Generator schematic. Radio -frequency chokes are of the large 60- millihenry type. 

(Fig. L) for use in alignment of AM 
receivers was developed and constructed 
by the author. 

The following specifications were set 
up: 

1. A center frequency variable from 
approximately 450 to 540 kc, giving an 
easily adjusted carrier frequency cover- 
ing the i.f.'s of practically all modern 
AM receivers. 

2. Frequency deviation adjustable 
from 0 to 30 kc. Such a maximum devia- 
tion will project the response curves of 
the i.f. and r.f. transformers in all AM 
receivers (including the high -fidelity 
ones) to zero response both sides of 
maximum. 

3. Unit must be compact. Such a char- 
acteristic becomes a virtue on the aver- 
age service bench. 

4. Cost must be kept to a minimum. 
5. Unit must be adequately shielded 

(as all good r.f. signal generators should 
be) to avoid radiation of unwanted sig- 
nals to other equipment. 

A separate power supply, connected 
to the wave generator by a multiconduc- 
tor cable, was considered desirable. 
First, magnetic shielding is simplified. 
Second, by making the unit a universal 
power supply, it becomes an extremely 
useful tool for other activities as well. 

simple Hartley r.f. oscillator. For a de- 
tailed account of the theory of operation 
of the reactance tube V3, the reader is 
referred to any of the standard texts. 
We can simply say that varying the 
control grid voltage of the reactance 
tube controls its effective inductance 
and, consequently, the oscillator fre- 
quency. If a low- frequency alternating 
voltage, say at 60 cycles, is applied to 
the control grid of the inductance tube, 
the output frequency from the oscillator 
will swing from a maximum to a mini- 
mum value, and back again, 60 times a 
second. It is desirable that the frequency 
change be linear to time. Such a tri- 
angular or "pyramid" wave (Fig. 2) is 
obtained across the integrating circuit 
R8-C4 (bottom tap on switch S1). The 
output from V1, a sine wave clipped to 
an approximate square wave (Fig. 3), 
appears at top tap of S1. The pulse 
formed across the differentiating circuit 
R7 -C2 is available at point 2 of Sl, and 
at the PULSE binding post (see Fig. 4). 

V2 is merely a cathode follower buffer 
stage, and the hexode section of V4 is a 
mixer for injection of a fixed frequency 
signal when desired. 

How generator is used 
In visual alignment, the same series 

By GEORGE W. SCHULTZE 

of steps are followed as are used in the 
output meter method. The output of our 
wobbler is injected into the receiver at 
the usual points instead of the fixed fre- 
quency signal, and the oscilloscope takes 
the place of the output meter. The oscil- 
loscope should be connected across the 
detector load rather than across the out- 
put transformer. The pulse output is 
connected to the external synchroniza- 
tion post on the oscilloscope. The oscil- 
loscope horizontal sweep is set for 120 
cycles per second, which results in the 
trace from maximum to minimum fre- 
quency being superimposed upon the 
trace from minimum back to maximum. 

The center frequency control C18a is 
adjusted to the required center fre- 
quency. R2 is set at about two -thirds 
maximum. R10 is set at or near maxi- 
mum. If the i.f. stage being checked is 
considerably out of line, the double - 
trace response curve will appear as in 
Fig. 5. As the trimmers are adjusted 
to bring the transformer into alignment, 
the two traces will coincide, or approxi- 
mately so, as shown in the oscillogram 
(Fig. 6). The shape of the response 
curve in the usual properly aligned 
transformer is of this general outline 
with a single smooth peak. High -fidelity 
receivers will have curves with a flat top 
or double peaks. During the above oper- 
ations the frequency deviation control 
R10 should be adjusted to give a rea- 
sonably wide response curve without 
cutting off the ends. 

The FM test signal is injected at the 
conventional points for checking the os- 
cillator and r.f. circuits of the receiver. 
To obtain the necessary broadcast fre- 
quencies, a fixed -frequency signal from 
a conventional test oscillator is mixed 
in V4 with the FM signal to give the 
desired difference frequency. The re- 
sponse curves will be similar to those 
obtained from the properly tuned i.f. 
stages. The oscillator and r.f. adjust- 
ments are made for maximum height of 
response curve. 

Whether the response curves will ap- 
pear on the oscilloscope screen right side 

Fig. 2- Normal pyramid (time-linear) wave 
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Fig. 3- Square waveform from the plate of VI. Fig. 4- Differentiated pulse output from VI. 

up as shown in the oscillograms and 
drawings in this article, or upside down, 
depends upon the number of stages in 
the oscilloscope vertical amplifier, the 
orientation of the cathode -ray tube, and 
at what point in the receiver the test 
signal is taken off. 

Construction 
The FM signal generator was de- 

signed to go into a 7 x 7 x 7 -inch enclos- 
ure. The low- frequency portion (6SJ7 
clipper and the 6J5 buffer) is mounted 
in a 1% -inch deep horizontal steel 
chassis. The r.f. section, including the 
sockets for the 6AC7 reactance tube and 
the 6K8 mixer, is contained in a 2% -inch 
deep sheet -copper chassis, mounted ver- 
tically on the back edge of the steel 
chassis. This is clearly shown in the 
photographs (Figs. 7 and 8). The cop- 
per box is bent from 22 -gage sheet, and 
the joints soldered. A copper back cover 
is secured with self -tapping screws. The 
same type of fastening is used to join 
the copper shield box to the bottom 
chassis. The panel can be either bakelite 
or (as shown) crackle -finish Masonite, 
7x7x3/16 inches. 

The power input socket, the binding 
posts, the potentiometers R2 and R10, 
and switch Si are all mounted on the 
panel, as pictured below. The center 
frequency adjustment C18a and poten- 
tiometers R17 and R18 are located in the 
copper shield box with extension shafts 
extending to knobs on the panel. C18a 
must be insulated from the chassis by 
fiber washers, and the shaft couplings 
should be insulated. The five binding 
posts provide connections on the panel 

for the FM output, r.f. input (constant 
frequency generator), ground, 60 -cycle 
wave, and pulse. The 60 -cycle wave post 
provides a convenient connection for 
checking the output of the clipper cir- 
cuit, as well as affording access to the 
three types of wave form, as selected 
by Sl, for other fields of use. As men- 
tioned before, the pulse output is used 
to synchronize the time base sweep of 
the oscilloscope. 

V3 and V4 are either metal tubes or 
externally shielded glass types. If metal 
tubes are used, be sure to ground the 
No. 1 pins (internal shield). This is 
especially important for the 6K8 mixer. 
The phase -splitting condenser C7 is 
fastened inside the top edge of the cop- 
per box with a hole provided for external 
screw- driver adjustment. The center fre- 
quency range adjustment C18b is mount- 
ed to allow trimming through a hole in 
the back cover. 

Bare, tinned wire is best for most of 
the r.f. wiring. All leads should be as 
short and direct as possible. All ground 
leads from V3 and V4 are brought to 
common single chassis connections. The 
tank coil L was wound on a % -inch out- 
side diameter plastic cylinder 2% inches 
long. The base end of the form was 
plugged with a wood disc cemented in 
place. A hole for a 6 -32 screw was drilled 
through the center of the plug and a hex 
nut cemented on the inside. The coil was 
then mounted on the side of the copper 
shield box with a counter -sunk head ma- 
chine screw. The lead from R18 to the 
panel binding post was shielded in order 
to avoid low- frequency pickup. The 60- 
mh choke RFC5 filters out any 60 -cycle 

Fig. 5 -Trace from a misaligned i.f. circuit. 

Fig. 6 -The above circuit, properly aligned. 

amplitude modulation present in the out- 
put from V4. 

The panel is backed by an iron shield 
which provides an anchorage for the 
sheet -iron cover as well as magnetic 

(Continued on page 74) 

Fig. 7 -Top view shows placement of parts. 

Instrument and power pack present a pleasing uniform appearance. 
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Fig. 8 -Front view. Tubes mounted on subchassis are 6AC7 and 6K8. 
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High - Fidelity Amplifiers 

Above is the Langevin 610.0, a typical example of high - fidelity audio amplifier design. 

DESIGN of a wide -band amplifier 
calls for special compensating 
circuits to offset the drop in re- 

sponsc at the high and low ends 
of the audic spectrum. As pointed out 
fin a previous article (March, 1948), re- 
sponse begins to drop off noticeably at the 
high end of the band when the shunting 
capacitances present a reactance about 
fivt times as great as that of the plate 
resistance and the coupling and load re- 
sistors in parallel. Additional losses due 
tc degeneration in cathode and screen 
circuits can also occur. 

These factors can be compensated for 
by careful design. Assume that an audio 
amplifier k to be designed to deliver 3.5 
watts of power with response flat within 
1 decibel from 20 to 20,000 cycles. Input 
is to be .015 volt r.m.s., and distortion 
negligible. Circuit may be that of Fig. 1. 

The power amplifier selected is a 2A3, 
because it can deliver 3.5 watts without 
distortion. Specifications call for 250 
volts on the plate, 45 volts cathode bias, 
and a 2,500 -ohm load. Transconductance 
is 5,250 micromhos 

Manufacturers recommend that the 
peak a.f. signal on the grid bf a class -A 
power amplifier equal the d.c. grid bias. 
Therefore we must supply a 45 -volt sig- 
nal to the 2A3 grid. A 45 -volt signal on 
the grid of this tube develops 132 volts 
peak across a 2,500 -ohm plate load re- 
sistor with a stage gain of 2.93. The 
peak voltage across the load is found 

from Evert = 1.414 V W X Z, where W 

is output power and Z is load impedance. 
(The stage gain is equal to output volt- 
age divided by input voltage.) 

Our restriction to 1-db loss corre- 
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sponda to a voltage ratio of 0.8913/1 or 
89.13% and indicates that the signal at 
any point in the amplifier must be al- 
ways within 89.13% of its value at mid - 
band. 

Circuit constants 
A 750 -ohm cathode resistor will pro- 

vide 45 volts of bias under recommended 
operating conditions. This resistor must 
be bypassed with a condenser with suffi- 
ciently low reactance to limit cathode 
degeneration so output voltage will not 
drop below 89.13% of 132, or 117.7 volts. 
At this level, the stage gain G is 2.6. 
Since gain with degeneration G is 

G1 
, when G1 is gain without de- 

1 + gmZk 
generation, gm is transconductance in 
mhos and Zk is cathode impedance, we 
may transpose the equation to solve for 
Zk: 

G1-G 
Zk = 

GXgm 
, 

2.93 - 2.6 
Zk = 

substituti ng, 

o- 
INPUT V e...015V 

EG 

2.6 X .00525 

Zk = 23.03 ohms. 

6SJ7 
V3 

TI00 eco 

265K 

250K 

Second of a series on wide - 

band amplifier construction 

By ROBERT F. SCOTT 

Since the impedance of the parallel 
combination is to be about 23 ohms, and 
the value of the resistor is 750 ohms, 
it is obvious that the parallel impedance 
will be roughly equal to the reactance of 
the condenser. We can therefore simply 
find the capacitance that has a reactance 
of 23 ohms at the low -frequency limit 
(20 cycles). The condenser should have 
a minimum capacitance of 257 µf. 

This value may seem unreasonably 
large for a cathode condenser since it is 
seldom found in practice-even in video 
circuits -because other methods of low - 
frequency compensation are more com- 
monly used. 

A 500,000 -ohm resistor is used in the 
grid circuit of the 2A3. This is the maxi- 
mum permissible value according to 
tube manufacturers' specifications. 

A voltage amplifier is needed to bring 
the input signal up to 45 volts peak. The 
6SJ7 was selected from several tubes 
that will deliver this voltage because its 
high plate resistance and transconduct- 
ance permit the use of a low plate cou- 
pling resistor and therefore its output is 
substantially level up to 20,000 cycles. 

The high frequencies drop to 90% of 
mid -band level when shunting reactance 
(Acs) is twice the equivalent resistance 
(Req) formed by plate, plate coupling, 
and grid resistors in parallel. Specifica- 
tions permit the signal to drop to 
89.13%. The 90% condition is within 
this limit, so we use its values to com- 
pute the value of the coupling resistor 
for the 6SJ7. 

The shunting capacitance is the sum 
of the output capacitance of the 6SJ7, 
the input capacitance of the 2A3, and 
stray wiring capacitance. The output 
capacitance of the 6SJ7 is 7 µµf; the 
input capacitance of the 2A3 is Cgc -I- 
(G 1) Cgp, where Cgc is grid-to- 
cathode capacitance (7.5 µµf), Cgp is 
grid -to -plate capacitance (16.5 µµf), 
and G is stage gain of the 2A3 (2.93 in 
this circuit). Assuming 10-µµf stray 
capacitance, the total shunting capaci- 
tance is 89.34 or 90 µµf. At 20,000 cycles, 
the reactance of 90 µµf is 88,495 ohms. 

(Continued on page 56) 
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Fig. 1 -A 20 fo 20,000 -cycle amplifier whose circuit cons ants are worked out in the text. 
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Push -Button Signal Generator 
This European test oscillator circuit contains some ideas 

which have not been seen in American equipment 

By ALFRED HAAS* 

DESIGNED especially for outside 
servicing, this small 2 -tube test 
oscillator is push- button oper- 
ated, and the output is continu- 

ously variable in three steps. The fre- 
quency range is in four bands: 100 to 
300 kc, 400 to 550 kc, 500 to 1600 kc, and 
from G to 18 mc. 

The tubes are a 6K8 triode -hexode and 
a 12A7 diode -pentode. The diode section 
of the 12A7 serves as a half -wave recti- 
fier for the B -plus voltage. The power 
transformer should be able to supply 
approximately 125 volts at 25 ma and 
12.6 volts at 0.6 amp for the filaments. 
The heater of the 6K8 is connected 
across half the filament winding, or a 
12K8 may be used and both tubes con- 
nected in parallel. Fig. 1 shows the cir- 
cuit of the oscillator. 

A 6- button d.p.d.t. push -button switch 
assembly is used for the band selector 
and control unit. The type of output is 
selected by pressing various button com- 
binations as shown in Table I. Pressing 
No. 1 cuts off the audio, and pressing 
Nos. 1 and 6 together turns off the en- 
tire generator. 

TABLE I 

Output Press 
Modulated r.f. 2, 3, 4, or 5 
Unmodulated r.f. 1 and 2, 3, 4, or S 

a.f. 6 
off I and 6 

The attenuator is a 500-ohm potentio- 
meter and an L- network, providing three 
40-db attenuation steps. The three taps 
are soldered to the output jacks which 
are insulated from the panel by ceramic 
washers. Since about 100 millivolts of 
r.f. is available, the outputs from the 

Consulting Engineer, Annecy, Haute Savoie, 
France 

NEON iT 50R 

jacks are 10µv, 1 mv, and 100 mv. The 
a.f. output is about 5 volts, so the out- 
puts from the jacks are 500 µv, 50 mv, 
and 5 v. The potentiometer permits con - 
tinuous variation of output voltage in 
each range. 

A neon bulb is connected across the 
filtered high -voltage supply to show the 
condition of the rectifier. It will start to 
glow about a half -minute after the gen- 
erator is turned on. It is placed in a 
hole in the panel, so that no pilot lamp 
is necessary. A 50,000 -ohm resistor in 
series with the neon bulb limits the cur- 
rent to a safe value. The 50-ma pilot 
bulb in the high -voltage lead acts as a 

other one adjusted till the voltage across 
the 50,000 ohms is about 3, checked with 
a vacuum -tube voltmeter. This gives 
60-60% modulation. An ordinary a.c. 
rectifier -type voltmeter may be used to 
read the total voltage, and the resistors 
proportioned to give the proper voltage 
drop. 

The audio wave form may be checked 
on an oscilloscope if one is available, or 
by a vacuum -tube voltmeter across the 
a.f. transformer secondary. As the value 

TABLE II, COIL DATA 
Push LI L2 

5 100 -300 kc, 480 turns, No. 36 d.s.c. 26 turns, No. 36 d.s.c. 
4 400 -550 kc, 78 turns, No. 36 d.s.c. 6 turns, No. 36 d.s.c. 
3 550 -1600 kc, 62 turns, No. 36 d.s.c. 5 turns, No. 36 d.s.c. 
2 6.18 mc, 8 turns, No. 22 enamel 3 turns, No. 32 d.s.c. 

fuse if the 12A7 rectifier current rises 
to much more than the maximum safe 
value of 30 ma. 

The 6K8 is used as a plate -tuned oscil- 
lator, electron-coupled buffer amplifier, 
and mixer. The frequency is not affected 
by loading, and drift is negligible. 

The pentode section of the 12A7 is 
connected as a Hartley -type. audio os- 
cillator with the screen grid tied to the 
plate. Inverse feedback provided by the 
unbypassed cathode resistor improves 
the wave form. The condenser across the 
primary of the audio transformer should 
be between .02 and .05 µf for a 400 -cycle 
note. 

The a.f. voltage applied to the grid of 
the 6K8 is adjusted by the voltage di- 
vider across the secondary of the audio 
transformer. Two resistors are used, 
one of 50,000 -ohm resistance, and the 

t - .00050N 400-550NC BAND ONLY 
7 ISaaf 
Fig. I -The complete schemat'c. The coil LI, 
11 is coil No. 4. The coils 2, 3 and 5 are 
omitted to make the drawing simpler. These 
coils and their switches are connected with 
similar switch points corresponding with the 
ones shown. Trimmer is used on coil 4 only. 
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of the cathode resistor is increased, the 
a.f. output voltage will also increase 
until a further increase of resistance 
causes a decrease in output voltage. Be- 
yond this point, the output has a good 
wave form. The value of the cathode re- 
sistor should be slightly greater than the 
one corresponding to the peak reading. 

No chassis is used for the oscillator, 
and all parts are mounted on the panel 

Fig. 2 -Rear view, showing panel mounting. 

(Fig. 2). The tubes are mounted on 
brackets made of 1/16 -inch aluminum. 
The push- button assembly below the 
tuning condenser serves as a mounting 
base for the r.f. coils. This method in- 
sures extremely short leads between 
connections. The panel is made of 
1/4-inch aluminum to give plenty of stiff- 
ness to the assembly, and the whole unit 
is enclosed in a metal cabinet for shield- 
ing. 

The coils are wound on % -inch forms 
with adjustable powdered -iron cores 

(Continued on page 60) 
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CURIOUSLY 
television is 
making little 
appeal so far 

to Jacques Dubois, 
the French equiv- 
alent of John 

Smith. There has been a regular tele- 
vision service in the Paris area for some 
little time, and not too bad a service 
either. Program times are: 1150 -1205 
(daily, except Saturdays and Sundays); 
1600 -1730 (daily, except Saturdays and 
every other Sunday); 2000 -2130 (Tues- 
days and Fridays). Times are GMT. 
Vision goes out on 46 me with a peak 
carrier power of 30 kw, and sound on 42 
me with 5 kw behind it. Have any of you 
v.h.f. dx-ers picked up the audio part? 
I'd be rather surprised if you haven't, 
for v.h.f. is spanning enormous distances 
just now -a point to which I'll return 
later. The vision system is 455 lines per 
frame and 25 frames per second, so it 
will not suit American standard tele- 
visers. Either 25 frames per second or 
50 frames interlaced are likely to be the 
standards of European countries for the 
frequency of their a.c. main supply is 50 
cycles per second. 

I don't know of any ready- for -service 
French televiser on the market. Certain- 
ly I have not seen one advertised in any 
French radio magazine. One sees a few 
kits of parts advertised, and there's an 
occasional article on how to build a tele- 
viser. But that's just about all. I believe 
that a few cathode -ray tubes with big- 
ger screens than 2 to 4 inches are pro- 
duced in France. The cost of the larger 
ones is prohibitively high. That may well 
be the reason why there are so few view- 
ers of the programs of Télévision Fran - 
çaise, the concern responsible for the 
present service. 

Two novel circuits 
Some of the new developments in 

broadcast receivers are a bit hard to 
evaluate. The technical value of some 
of them may be secondary to their ad- 
vertising value. However. some of these 
"talking points" have real interest to 
the radioman. 

The Bush Bifocal Listening is a vari- 
ation of our old friend the local- distant 
switch. An arrangement for changing 
the i.f. bandwidth from 8-9 kc (distant 
stations) to about 12 kc (local) is linked 
to the volume control. On a loud local 
transmission the volume control is 
turned down and the greater bandwidth 
comes in. The phrase "bifocal listening" 

Transatlantic News 
By Major Ralph W. Hallows 

RADIO -Cstrr I;uaursiAN CoasxaroNDENT 

was coined by Christopher Stone: "Just 
as my bifocal glasses enable me to see 
clearly at long or short distances, so my 
Bifocal radio gives me good listening 
on near or distant stations." 

The Kolster- Brandes "bridge positive - 
negative feedback" links the feedback 
control and the volume control- rather, 
makes them one and the same thing. 
The output transformer is said to have 
a third winding, tapped and grounded at 
its center and connected across the 
volume control, as shown in the. sketch. 

IF T5. 

OUTPUT PLATE 

OUTPUT GRID 

i 

ef 

e- 
GND 

Bridge -positive feedback. approximate circuit. 

Audio voltages from the transformer 
aid or buck those from the diode, accord- 
ing to the position of the control. When 
it is on dead center, there is no feed- 
back. By moving it in either direction, 
positive or negative feedback may be 
applied. I can't, I'm afraid, give con- 
stants, as none have as yet been pub- 
lished and firms are, as a rule, rather 
sticky about releasing them. But the cir- 
cuit doesn't look as if any values would 
be very critical. Experimenters may find 
it interesting. 

The drawback is, of course, that as 
the sensitivity is increased on distant 
stations, distortion is automatically 
made worse. However, where great 
volume is required, as for dancing, ex- 
treme quality is not demanded, and 
where plenty of negative feedback is ap- 
plied for high fidelity, the volume needed 
is as a rule not great. 

And in Russia 
The Russians are taking television 

very seriously. The technical develop- 
ment and the program services are, of 
course, both official matters there; so 
there can't be much doubt that television 
will be popular. If the authorities decide 
that television is good for the soul of 
Ivan Ivanovitch, he'll have to be keen on 
it, whether he likes it or not! An article 
in the Soviet magazine Radio gives an 
account of the expansion contemplated 
between now and 1950. In addition to the 
stations which have been working for 
some time in Leningrad and Moscow, 
new transmitters of moderately high 
power are to come into action at Kiev 
and Sverdbovsk. But that is a long way 
from being all Assuming that a field- 

strength of 1 millivolt per meter is re- 
quired for good reception, it's calculated 
that the following service areas are ob- 
tainable from small transmitters with 
antenna systems 50 -60 meters in height. 

Transmitter Radius of service 
output (watts) area 5(miles) 

0 

200 6.25 
500 7.8 

00 
280 ÌÓ3 

It must be remembered that in most 
parts of the U.S.S.R. there is compara- 
tively little man -made static to cause 
interference with v.h.f. transmissions. 

Now, here comes a very interesting 
idea. It is suggested, not only that trans- 
mitters rated up to 1,000 watts can be 
made from standard components by 
amateurs, but that they should be made 
all over the country. These stations 
(which can use air-cooled transmitting 
tubes) won't be owned or used privately. 
They'll be built and brought into action, 
in small towns, by the cooperative effort 
of local fans and will then be handed 
over to the municipal authorities to sup- 
ply the television entertainment of the 
townsfolk. 

That strikes me as a magnificent idea 
for getting a nation -wide television 
service going in the quickest possible 
time in a vast country which contains 
innumerable small towns and villages. 
The big snag seems to be not the techni- 
cal, but the entertainment side. There's 
no provision for long- distance hookups; 
hence the programs must, presumably, 
be of local origin. My own feeling is 
that I'd pay quite a bit to be spared 
nightly entertainment's by i local 
citizenry! 

Long -range V.H.F. 
I often think that the writers of radio 

textbooks published twenty or more 
years ago must feel like taking running 
jumps into the nearest and deepest lake 
when they re -read some of the state- 
ments that they once made in cold, hard 
print. You 'll find it was stated in the 
1920's that frequencies above 3 mega- 
cycles were unlikely ever to be of any 
great value for long -distance conununi- 
cations. More recent writers state cate- 
gorically that the range of transmis- 
sions on frequencies above 30 me cannot 
be much beyond the visual horizon. It 
has, in fact, often been declared that 
with v.h.f. transmissions there is no 
usable ground wave and no usable sky 
wave, the only serviceable kind of propa- 
gation being the direct wave. 

Things move so rapidly in radio today 
that you hardly know where you are 
sometimes. If ever I write another radio 

(Continued on page 70) 
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FIRST! 

NEW... Sensational TRANSVISION Development now offers 
LARGE -IMAGE DIRECT -VIEW TELEVISION at low cost! 

BIGGEST VALUE in TELEVISION! 
Model 10BL TELEVISION KIT with FM Rodio 

Features Beautiful CABINET with BUILT -IN 
LENS . . . Gives LARGE 120 Sq. In. Picture. 
Roto- picture effect: Picture "rotates ", giving the 
appearance of being in focus and clearly visible from 
every angle! Uses 10" Electromagnetic Direct -view 
Picture Tube. 
Features new4ype cabinet with built -in lens which 
magnifies, clarifies and heightens contrast of the pic- 
ture. The lens also creates the effect of apparent rota- 
tion of the picture, so that when the observer moves, 
the picture still seems to be in focus and clearly 
visible from any angle. 
ECONOMICAL KIT, EASY TO ASSEMBLE. 
In point of value, this Television Kit provides the 
opportunity of acquiring a LARGE -IMAGE direct -view 
television set at a VERY LOW PRICE; also very eco- 
nomical from a tube replacement angle. This model is 
available in KIT FORM, for easy assembly; no tech- 
nical knowledge required. Simple step -by -step instruc- 
tions are included. Saves as much as 50% over the cost 
of receivers with similar picture magnitude. 
TECHNICAL DATA: Model IOBL uses a 10" Elec. 
tro- magnetic Direct -view Picture Tube; has complete 
F.M. Radio which comes completely factory- wired; re- 
ceives all channels in any area; supplied complete with antenna and lead -in wire. The LENS is 15" x Il", giving a picture sir.. 
of approx. 10" x 12" or 120 sq. in.; the highly -styled cabinet measures 26" wide x 17" high x 19" deep, available in Ma- 
hogany, Walnut or Blonde finishes. 

PRICES: Transvision MODEL IOBL Television Kit, with FM, 10" tube, cabinet with built -in lens, antenna, 60 ft. lead-in 
Hire List $359.00 
MODEL I2BL, same as 10BL except that it uses 12" tube, giving picture area of 130 sq. in. List $389.00 

SCOOP! New revolutionary MODEL 7BL Television Kit 
with specially designed CABINET with BUILT -IN LENS. 

Uses 7" Electrostatic Picture Tube 
Gives 50 square inch picture of superior quality 

FEATURES: Though it has a 7" tube, the effect is equivalent to a 
10" set because the built -in lens magnifies the picture. Also picture 
performance is superior because the lens clarifies and heightens 
contrast of the image. Picture "rotates" apparently, as the observer 
moves, giving the effect of always facing the observer. This is effective 
to a very wide angle. Pre -tuned for 5 channels. 
PRICE: including cabinet with built -in lens, antenna, 60 ft. of lead -in 
wire Net ;189.00 

TRANSVISION "SERVICE NOTES" 
The Key to Successful Television Servicing 

Transvislon's "Service Notes" Is a eompilatlon of confidential Tele- 
vision Notes and Information. the product of experience with over 
20.000 television receivers, now made available to the public. 
The "Service Notes" Is a most valuable compilation of instructions 
and data on Magnetic and Electrostatic Television Receivers. Though 
eomplled in the course of servicing Transvislon Kits. the informa- 
tion is applicable to any type of television receiver. 
"SERVICE NOTES" is complete with photographs and diagrams. 
The information Is worth a small fortune. The cost is low. LIST $2.95 

All prices 5' ; higher west of Mississippi; all prices fair traded. 

For further information see your distributor, or write to: 

TRANSVISION INC., Dept. RC, NEW ROCHELLE, N.Y. 
See TRANSVISION at the PARTS SHOW . 

There will be a SPECIAL TRANSVISION EXHIBIT from May 10th 
through the 14th at the SHERMAN HOTEL (Chicago) in the GOVER- 

NOR'S SUITE! Be sure to see the interesting new Transvision Developments in Television and F.M. 
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TV BEAM -BENDER 
Clarostat Manufacturing Co. 

Brooklyn, N. Y. 
The Beam -Bender is used with tele- 

vision cathode -ray tubes that require 
an external means of controlling loose 
ions. This permanent -magnet type is 
entirely self -contained and can be at- 
tached without tools, which also means 
elimination of the breakage hazard. 

The unit consists 
of two ring magnets 
held in e nonmag- 
netic mounting col- 
lar. The magnets 
provide magnetic 
flux proportional to 
the required beam - 

bending function in 
the tube. The for- 

ward magnet indicated by the arrow 
stamped on the mounting collar, is ad- 
justable. 

The assembly is slipped over the base 
of the tube and onto the right position 
on the neck. Three spring fingers pro- 
vide an adjustable frictional fit. 

Since there Is no rubber or organic 
material In this assembly there is no 
danger of the mounting adhering to the 
glass neck of the tube.- RADIO -CRAFT 

MODERNIZATION UNIT 
Radio City Products 

New York, N. Y. 
The models 120 and 125 are complete 

modernization units designed to bring 
up -to -date many tube testers that have 
become obsolete. 

Each of these units has a flexible 
cable with a plug that is inserted into 
the loctal socket of the old tube tester. 
The new tubes are then tested in the 
sockets provided in the units. Sockets 
are included for the new miniature and 
subminiature tubes. Extra blank sockets 
and spaces are provided for additional 
new sockets, should new types of tube 
bases be brought out in the future. 
Tube -testing charts and data are sup- 
plied with the unit.- RADIO -CRAFT 

V.T. VOLT -OHMMETER 
Electronic Manufacturing Co. 

Harrisburg, Pa, 
The Model 110 vacuum -tube volt - 

ohmmeter is designed for servicing 
television receivers. The d.c. ranges are 

0 -3, 30, 150, 300, 600, 3,000, and 15,000 
volts. On a.c. the ranges are 0 -3, 30, 
150, and 300 volts. The e.c. range is 
accurate up to 300 mc. 

The entire unit is fungus- proofed to 
maintain stability over a long period 
of time.- RADIO -CRAFT 
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A.C. POWER PLANT 
D. W. Onan & Sons, Inc. 

Minneapolis, Minn. 
A 3,500 -watt, 50 -60 cycle ex. electric 

plant weighing approximately 54 
pounds per kilowatt as Model 3CK -IR 
is one of a group employing the Onen 
"CK" air -cooled, 4- cycle, 2- cylinder 
gasoline engine as a prime mover. 

The 3CK -IR has electric push -button 
starting, in the form of a special wind- 
ing on the plant's generator which 
serves as the cranking motor during 
the starting cycle. A 12 -volt automo- 
tive -type battery furnishes the starting 
power. 

The air- cooled engine has a re- 
movable cast -aluminum engine hood 
to protect it from dust and water. 

The new plants will produce about 
one -kilowatt hour of electricity per 
quart of gasoline.- RADIO -CRAFT 

AUDIO AMPLIFIER 
Newcomb Audio Products Co. 

Hollywood, California 
The Model E -I0 amplifier uses push - 

pull 6V6 tubes in a multistage inverse 
feedback circuit. Power output is 10 
watts at less then 5/, distortion. The 
frequency response is from 50 to 10,000 
cycles within 2 db. 

Two inputs are provided: 2 megohms 
for a microphone and 1/2 megohm for 
a phono pickup. the tone control is of 
the treble -attenuation type. 

The unit consumes 60 watts and 
weighs 101/2 pounds. Its over -all dimen- 
sions are 5s/4 x 10% x 64/4 inches- 
RADIO -CRAFT 

WELDED CHASSIS 
E. F. Johnson Mfg. Co. 

Waseca, Minn. 
The new line of E. F. Johnson chassis 

have no overlaps at the corners. This 
new feature permits the locating of 
holes all the way to the corners. Vol- 
ume controls, tog- 
gle switches, etc., 
can be mounted 
flush inside the 
chassis because of 
the single thickness 
feature. Rigidity 
and durability are 
assured by welded 
tie bars on the inside of the turned 
under bottom edge where they do not 
interfere with the mounting of compo- 
nents. Bottom plates may be fastened 
to the reinforced edges.- RADIO- 
CRAFT 

STEP -DOWN 
TRANSFORMERS 

Standard Electrical Products Co. 
Dayton, Ohio 

Staco step -down transformers per- 
mit operation of standard 11S-volt, 
50-60 cycle radios and other equip- 
ment from a 200 -240 -volt supply. 

The transformers are built of high - 
quality silicon steel for cool operation. 
Coils are layer -wound and varnish- 

impregnated. Each is tested at ten 
times its rated voltage and at three 
times the operating frequency. 

The units are supplied with a 6 -foot 
line cord and plug and e receptacle. 
Various sizes are available from 75 to 
2000 watts.- RADIO -CRAFT 

FM ADAPTER 
Schuh's Radio Parts 

Chicago, Illinois 
This new FM adapter can be installed 

on any AM receiver to adapt it to 
narrow -band FM reception. 

The unit is available in two models, 
455 to 465 kc and 915 lac for use with 
BC -348 surplus receivers. The two tubes 
are a 6AK5 limiter and 6ALS discrimi- 
nator.- RADIO -CRAFT 

TAPE RECORDER 
Amplifier Corporation of America 

New York, N. Y. 
Model TP -800 -C is one of a new series 

of portable tape recorders. It will re- 
cord and play back frequencies up to 
12,500 cycles, with -less than 3% dis- 
tortion. In addition, it contains an in- 
stantaneous start-stop clutch. 

This model, and others In this series, 
can be adapted to automobile opera- 
tion by means of a 6 -volt d.c. inverter. 
They can operate in any position -even 
upside down. 

The recorders are packed in two car- 
rying cases.- RADIO -CRAFT 

END -LINK COIL 
Pittsburgh Coil Co. 

Carnegie, Pa. 
This adjustable end -link coil is de- 

signed to operate efficiently in a va- 
riety of circuits and with beam -power 
tubes. Moving the end link by hand 
varies the coupling to the rest of the 
coil. It can be substituted for standard 
fixed end -link coils if desired. 

This coil is available in 75 -, I50 -. 250 -. 
and 500 -watt sizes. -RADIO -CRAFT 
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CONTACT 
MICROPHONE 
Electro- Voice, Inc. 
Buchanan, Mich. 

Contact microphone Model 805 is de- 
signed for stringed instruments. 

Frequency response of the pickup is 
40 to 8,000 cycles. The output level is 

from 0.1 to I volt, depending upon the 
type of instrument. An inertia -type 
crystal sealed against moisture and 
acoustic feed -back, is the generating 
element of the unit. 

The microphone is 21/4 x I x 7a/4 inches 
and weighs 2 ounces. It cornes corn- 
pieta with a clip for attaching it to 
the instrument, and a I5 -foot shielded 
cloth -covered cable. -RADIO -CRAFT 

H.V. POWER SUPPLIES 
Condenser Products Co. 

Chicago, Illinois 
The HiVolt PS -I and PS -2 are her- 

metically sealed low- current power sup- 
plies for transforming 117 volts a.c. to 
2 400 volts d.c. The PS -I is designed to 
charge capacitors for use in electronic 
photoflash equip- 
ment. The PS -2 is 
Intended for use in 
oscilloscopes and 
television receivers. 

The supplies 
measure 3s/4 x 3 3/16 
x 51/ inches and 
weigh 21/4 pounds. 
Humidity has no ef- 
fect on the cornpo- 
nents. - R A D 1 O- 
CRAFT 

V. T. VOLTMETER 
Electronic Instrument Co. 

Brooklyn, N. Y. 
The Eico Model 221 is a wide -range 

completely electronic vacuum tube 
voltmeter and ohmmeter. 

The a.c. and 
d.c. ranges are 
0.5, 0-I0, 0-100, 
0 -500, and 0 -1,- 
000 volts. The 
ohmmeter meas- 
ures from 0.2 
ohm to 1,000 
megohms in five 
ranges. A wide - 
range decibel 
scale is includ- 
ed. 

Accuracy is 2% 
on all ranges, 
and stability is 
such that zero 
drift is practi- 
cally eliminated 
after a short 
warm -up period. -RADIO -CRAFT 

MIDGET TRACER 
Radez Corporation 
Chicago, Illinois 

The Pocketracer is a pocket -size sig- 
nal generator that produces r.f. and 
a.f. signals simultaneously. The instru- 

ment is battery- operated and consumes 
only 150 ma from a I1/2-volt battery. 

The unit is 51/4 inches long and % 
inch in diameter. The signal range is 
several inches. -RADIO -CRAFT 

PHOTOELECTRIC CELL 
American Scientific Company 

New York, N. Y. 
The Iris is a self- generating barrier - 

layer photoelectric cell capable of 
several hundred microamperes out- 
put, depending upon the intensity of 
the light. 

It is a compact unit, firmly mounted 
on a piece of transparent plastic and 
is approximately 11/2 inches square. Two 
holes are provided for mounting. - 
RADIO -CRAFT 
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CONTINUOUS RESEARCH, study of thousands of cases 
of actual field experience now enable us to offer you the 
new 900A "VOMAX ". Revolutionary as was the original, 
the new 900A forges far ahead in simplicity, dependability 
all- around usability. 
Just 34 months ago McMurdo Silver Co. announced 
"VOMAX" -the first truly stable, ultra -high input resist- 
ance v.t.v.m. Lifting the v.t.v.m. out of the limited labora- 
tory- application class, Silver engineering and use - experience 
made "VOMAX" the first universal v.t.v.m. Its acceptance 
was instant and overwhelming - for "VOMAX" will meas- 
ure, at input resistance so astronomically high as not to 
"load down" any circuit to which it may be connected - 
d.c. volts, a.c., a.f., i.f. and r.f. volts, d.c. milliamperes and 
amperes, resistance and db. - all over tremendous range 
and with laboratory accuracy. Used in scores and hundreds 
by such competent organizations as the National Bureau 
of Standards, the Navy, Army, F.C.C., C.A.A., Veterans 
Administration, G. E., Western Electric Co. Recommended 
by Bendix, "VOMAX" is consistently copied, never 
equalled - stands today as "standard of comparison" for 
the entire industry. 
In announcing the new "VOMAX" we think you'll agree 
that we can feel just a bit proud of having again done the 
impossible to give you the world's finest universal Labora- 
tory Caliber Electronic Test meter at only Net $68.50. 

FEATURES 
Non -breakable glass 7" meter completely prWKNd 
behind panel. 
Single hand -convenient probe gets into tight places, 
banishes usual snarl of easily lost and broken test 
leads. 
Newer - and fewer - minature u.h.f. tubes. 
51 ronges at highest available a.c. and d.c. input 
resistance. 
Absolutely stable -one adjustment sets meter zero 
for all ranges. 
No grid current error. Exclusive to "VOMAX", this 
vital feature is carried to new heights in new 900A. 
24 d.c. ranges at 51 and 126 megohms, constant 
Input resistance. 0 thru 3, 7.5, 12, 30, 75, 120, 
300, 750, 1200 and 3000 volts. Polarity reversing 
switch. 
6 a.c. /r.f. ranges, 20N thru 300 mc., 20 megohms 
input resistance shunted by 7 mmfd. 0 thru 3, 12, 
30, 120, 300 and 1200 volts. 
3 db. ranges.-10/+10, +10/ -1-20 and +20/ 4.50 db. 
6 resistance ranges. 0 thru 2000, 20,000 and 
200,000 ohms. 0 thru 2, 20 and 2000 megohms. 
6 direct current ranges. 0 thru 1.2, 30, 120, 300, 
1200 mo. and 12 amperes. 
True vacuum tube meter in all but current functions. 
No low- resistance, frequency -erroneous copper 
oxide rectifiers. 

OF RADIO ENGINEERING ACHIEVEMENT 

ES. 1240 MAIN ST., HARTFORD 3, CONN. 
E 1 2 4 9 MAIN ST., HARTFORD 3. CONN. 

Every good jobber features the 
new "V O M A X ", new super- sensi- 
tive 905A "SPAR X" Signal 
Tracer, 910 Universal Test 
Speaker Fs 18 Watt Universal Out- 
put Transformer. 906 FM /AM 
Signal Generator, new 909 and 
911 TV and FM Sweep Signal 
Generators, 904 Resistance /Capac- 
itance Tester. All, Laboratory 
Caliber Electronic Test Instru- 
ments at a price you can afford. 
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Question Box queries will be answered by mail and those 

of general interest will be printed in the magazine. A fee 

of 50c will be charged for simple questions requiring no 

schematics. Write for estimate on questions that may 

require diagrams or considerable research. Six to 9 weeks 

is required to draw up answers involving large schematics. 

MIIIIIMMI @1111111IIIIIIIIIIIIIMa 

WIND INDICATOR 
Please print a. diagram of an elec- 

tronic wind velocity and direction indica- 
tor.- W.R.H., Newport, R. I. 

A. Fig. 1 is the diagram requested. 
The contact interrupter wheel, in the 
velocity indicating circuit, is a small 
gear or commutator mounted on the 
shaft of an anemometer. Its purpose is 
to break the connections between the 
6V6 grid and ground from 10 to 20 
times per revolution of the shaft. One 
break per revolution will suffice if larger 
condensers and resistors are used in the 
range switch circuit. 

Two velocity ranges are provided. One 
is for winds of low velocity and the other 
for strong winds. The sensitivity control 
and the 100,000 -ohm range resistors 
should be adjusted for best results. 

The wind direction indicator is de- 
signed around the Ohmite RB -2 direc- 
tion- indicating potentiometer. Its shaft 
may be directly coupled to the shaft to 
the vane or a 1:1 link may be used. 

The 1,250 -ohm resistor in the high - 
voltage lead should be adjusted so the 
voltage regulator tubes draw 40 ma with 
the 6V6 out of its socket. 

8V8 
PROPELLER OR ANEMOMETER SHAFT 

SPEED PROPORTIONAL TO WIND /1 
VELOCITY 

5 
4 

CABLE 

CONTACT INTERRUPTERWAQL 
MOUNTED ON PROPELLER 
SHAFT. 

SEE TEXT 

DIRECTION INDICATOR 
POTENTIOMETER 

POT. SHAFT DIRECTLY 

CONNECTED MECHANICALLY 

TO WIND VANE SHAFT 

. /600V 
II- o 

I 
10/600V 
PAPER 

OR O.F. 

RANGE SWI 

] SMALL PA AMPLIFIER i I would like to have a diagram of a 
small 3 -tube PA amplifier with input 
channel for a radio tuner or phono pick- 
up and a separate channel for a crystal 
mike. -L.T., New York, N. Y. 
A. This small amplifier (Fig. 3) de- 
livers about 0.8 watt and gives good re- 
sults when used with an 8- or 10 -inch 
PM speaker. The low -gain channel will 
work with a radio tuner or a high -out- 
put phono pickup. The high -gain chan- 
nel can be used with most crystal mikes. 

9. 
FENCE CHARGER 

I would like a diagram of an elec- 
tronic fence charger to operate from 
117 -volt a.c. lines. Please include pulse 
rate and voltage controls. -J.Y.R., Beth- 
lehem, Penna. 
A. This fence controller (Fig. 2) has 
variable output and variable pulse rate. 
Cl and R2 control the output voltage. 
If Cl is made up of a number of small 
condensers which may be connected in 
parallel through a switch, a wider volt- 
age variation is possible. Rl sets the 
pulse rate. This should be adjusted to 
produce about 1 pulse per minute. 

Tl is a special fence controller trans- 
former with a 200 -volt primary and a 

WIND VELOCITY INDICATOR 

CALIBRATE IN MILES PER HOUR 

200 uA 

IP664 

7. R 20W 

WIND DIRECTION 
INDICATOR 

1 

2/600V 
II 

100K 

-MAM TOOK 6K 

r 
0-1 MA METER, 

-6H6 

003/VRI50 ,5 
1250/10W s375n12K50MA 

THREE 

40 450V 

3 4 
FILS 

secondary delivering an instantaneous 
voltage peak of 3,000 volts into an open 
circuit. This unit may be a Stancor type 
P -6126 or equivalent. 

TUBELESS CONVERTER 
I have an all -wave receiver tuning 

down to 30 me and would like to increase 
its range to about 43 me by using a tube- 
less converter like the one described on 
page 19 of the February 1947 issue of 
Radio-Craft. Can you supply the neces- 
sary coil data?- A.T.S., Cleveland, Ohio. 

A. L2 consists of 11 turns of No. 10 
enameled wire air -wound with an inside 
diameter of 7/16 inch. The coil should 

As NT 

43MC 
IN34 xTAL 

20-3oYc 
LI L2 

be about 1% inches long. Li consists of 
2 turns No. 18 d.c.c. wire interwound 
with L2. L3 has 24 turns of No. 18 d.c.c. 
wire air -wound on a 7/16 -inch form and 
spaced to about Ì1/z inches. L4 is 3 turns 
of No. 18 d.c.c. interwound with or close- 
ly coupled to the low end of L3. Ll and 
L4 may be adjusted for best perform- 
ance with a particular antenna and re- 
ceiver. The length of L2 and L3 may be 
varied to alter the tuning range. 

RI 2T0K 2050 

Fig. 2 -This electronic fence charger delivers about 3.000 volts. 

.005 

MIKE 10 

INPUT S6 MEG 

o-. MEG 

ßt1 
270K 

PHONO /RADIO 

SW 

PILOT 
. - 17V AC 

Fig. I -The wind indicator is accurate for low and strong winds. 

42 

6K7 6C8 

500$ 

0470K 

12013 5500 

25V 120 

20/150V I ..27K 
88 

32L7 
.05/8009 RECT 

240/30W 32L7 BEB 61(7 
2 1 

117VAC/0C 2 7 2 7 SW 

® 
CH OR 

500/3W 

T'° T 
Fig. 3- Schematic of the small three -tube a.c: d.c. amplifier. 
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YOU'LL WANT THIS 
ON YOUR DOOR! 

This five -color decal identifies you as the man 
Sylvania is talking about -in the big new national 
campaign now under full steam in Life, The Satur- 
day Evening Post, Collier's, Radio Best. 

Display this decal on your door, your windows, 
your truck -to hook your store up with Sylvania's 
nationwide advertising. 

The decal is yours for the asking ... in 8 -incl 
12 -inch size ... in any quantity you want! 

SEND THIS COUPON 

N OW FOR THIS FREE r 
SYLVANIA SERVICEMAN'S DECAL 

I 

SYL\\LNIA 
ELECI1RIC i 

Radio Tube Division, Emporium, Pa. 

MAKERS OF RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES; 

FLUORESCENT LAMPS. FIXTURES. WIRING DEVICES; ELECTRIC LIGHT BULBS 

RADIO -CRAFT for MAY, 1948 

L. 

OR 12 -INCH SIZE 

self how quickly this cartoon ad catches 
ee how strongly it features the Radio Serv- 

an's decal -your decal! 
In every Sylvania ad throughout 1948... in four 

great, nationally -read magazines ... your customers 
-and the people you want for customers -will see 
this decal over and over again. They'll look for it 
when their sets need servicing -be sure they see it 
on your store. 

LOOK FOR THE JOBBER WHO DISPLAYS THIS 

COMPANION DECAL 

He's the authorized Sylvania Distributor 
in your locality. He's ready to supply you 
with top-quality Sylvania Radio Tubes and 
Test Equipment, for the kind of servicing 
jobs that will keep your customers coming 
back to you. 

/' Authorized 

Distributor 

Sylvania Electric Products Inc. 
Rodio Tube Division 
Advertising Dept., Room R -1305 
Emporium, Pa. 

Gentlemen: 

Please send, free, the following quantities of the Sylvania 
Serviceman's decals: 

8 -inch decals 12 -inch decals 

Name 

Company 

Address 

City Zone 

State 

45 



,Another Good Deal -From Mallory 
To You 

The cabinet contains - 
one each of these Mallory 
Vibrators-2-48-716 
-859- 870 -1100- 
1501 and two each of 
these buffers -OT -371. 
OT -372, OT -373, OW- 
31-1, OW -345, O1V -316. 

The cabinet pr 
vides space for 1 

vibrators and 
drawer with 6 corn 
partntents for buffer 
capacitors, arranged so 
you can "take stock" a 
*glance. 

The Fastest Selling Vibrators in the Finest Line Made 

The Mallory ` °244$ Vibrator Deal" 

WHAT WILL 

MALLORY 

DO NEXT? 

See Us at 

the Radio 

Parts Show 

4r, 

Mallory, first producer of the vibrator, 
builder of the sturdiest, most reliable 
vibrators made, offers you an attractive 
deal on this important replacement part. 
A fast moving selection of 6 vibrators, 
that will cover 75% of your require- 
ments, together with an assortment of 
12 buffer capacitors (2 each of 6 ratings), 
in an attractive metal cabinet at a net 
price of $24.48 to the serviceman. 

This is the serviceman's regular price for 

these parts; no charge is made for the 

cabinet. You sell the parts for $40.80 

-make your full $16.32 profit. 

Your Mallory Distributor has them in 

stock for immediate delivery. Place your 

order now, and get this handsome, con- 

venient cabinet for your shop. 

More Mallory Vibrators are in Use Than All Other Makes Combined 

RR.MALLORV &CO.inc. CAPACITORS ... CONTROLS ... VIBRATORS . . 

POWER SUPPLIES... FILTERS A L L O R VIBRAPACK' 
SWITCHES 

. ..RESISTORS ...RECTIFIERS . 

°E.c. U. S. Pe:. ++. 

APPROVED PRECISION PRODU 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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BIG MONEY IN RADIO 
COYNE'S NSVo set APPLI 

RADIO BOOKS 

D R 
You men who want to go places in Radio, and who know how nm, ! 

a solid working knowledge of the field helps to get the big money 
this is IT! Over 1500 pages of down -to -earth Radio, from simple 
principles to newest Television! It's all there easy to understand 

how and why it works ... how to construct, install, servic, 
PA, short -wave, auto-radio, aviation, radio-phonographs. 
FM, testing instruments and trouble -shooting short-cuts. 
phototubcs -you name it, COYNE'S got it, in "Applied 

Practical Radio"! 

AC 

PRACTICAL! CLEAR! COMPLETE! 

ICA 
GET THIS 

BOOK 

5 big volumes -1000 illustrations and diagrams. with step -by -step photo- 
graphs which "break down" the equipment for you to show what makes it 
"tick ". Up- to-the -minute, complete, easy to follow ... written as only 
COYNE books are writtenI 

end This Coup 
NOW 

You must SEE these books to know how easy it is to prepare for the big jobs in 
radio. Here's our special often-we'll send the complete 5 -volume set for your 
7 -Day FREE Examination. And with it. we'll include our valuable, new guide for 
all radiomen, "150 New Radio Diagrams Explained ", absolutely FREE! If you keep the 5- 
volume Set all you pay is $3.00 within 7 days after the books arrive and $3.00 per month until 
$16.75 is paid -or you can pay $15.(X) cash price. If you don't want the set, return it and you 
OWE NOTHING. But either way you keep the "150 Radio Diagrams Book" as a gift. That 
book is ABSOLUTELY FREE. 

SEND NO MONEY REMEMBER Coupon Is not an order, just a request to see set 
tree and g,t the FREE BOOK. but otter is limited, su act at once! 

500 S. Par St., Dept. 58 -11, Chicago I 

PHILCO AUTO RADIOS 
If the new models suddenly go dead, 

take a look at the i.f. transformers. 
Midget i.f. transformers are used in the 
models CR -4 and CR -G. There is very 
little clearance between the lugs and the 
can. If great care is not used when 
soldering leads to the lugs, solder will 
run down the lug and short to the can. 
On several sets I have found the plate 
or B -plus lugs shorted to the chassis. 

HAROLD L. BLISS, 
Francesville, Ind. 

.. OSCILLATOR FAILURE 
Some sets play perfectly in the shop 

yet suffer oscillator failure when the 
set is returned to the owner's home. To 
prevent this, I have a Variac and a.c. 
voltmeter in the line and lower the 
operating voltage on the set until the 
oscillator fails. If the set is a :3-way 
portable or a.c: d.c. model, the oscillator 
will probably cut out between 80 and 90 
volts input. If it cuts out above 90 volts, 
with normal B- voltages, try replacing 
the oscillator tube. If this does not cure 
the trouble, check the components in 
the oscillator circuit. 

JOHN B. MOORE, 
Lebanon, Tenn. 

.. GROUNDING A.C.-D.C. EQUIPMENT 
A.c: d.c. apparatus may be operated 

safely when attached to ground if only 
one wire is plugged into the line. A good 

E DUCAT 
COYNE 
Dept. 58- 

O K.. sen, 
Practical 
Il i n. 
Ra di. Dla 

NAME 

ADDR :88.. 

TOWN 

Brand New! 
Explains circuits 
of latest sets 

C 

ag 

du 

the bn 

DIVISION 
L 

2, III. 

set. "Applied I 
ai r otter In 

k of 150 New 

Technotes 
ground is attached to the equipment and 
only one terminal of the line cord at- 
tached to the plug. (If the line cord is 
of the resistor type, the terminal with 
the resistor must be the one attached.) 
The plug is then inserted in the socket. 
If it is plugged in correctly, the equip- 
ment will operate. If the connection is 
wrong, no damage will be done, and the 
tubes will simply fail to light. 

It is sometimes convenient to attach 
equipment to earth, and at other times 
there is danger of accidental grounding. 
This kink is useful in either case. 

ERIC LESLIE, 
Nett' York, N. Y. 

(This circuit will not work if the 
equipment has a negative return iso- 
lated from the chassis. Editor) 

. ECHOPHONE EC -I AND EC -IA 
If the pilot lamp burns brightly and 

then burns out, look for a shorted by- 
pass condenser at the plate of the 35L6. 
Replacement with a 600 -volt unit pre- 
vents future breakdowns of this sort. 

RICHARD LYTWYN, 
Detroit, Mich. 

. INTERMITTENT COILS 
Automobile sets and others sometimes 

develop intermittent noise from corro- 
sion in the i.f., oscillator and r.f. coils 
caused by dampness. If the coils are in 
a plate circuit, shorting the plate to 

RADIO -CRAFT for MAY, 1948 

ATE.... 

ground through a 2,500 -ohm resistor 
will draw enough current through the 
coil to open it permanently. 

B. BUEHRLE, JR. 
Ferguson, Mo. 

BATTERY RADIOS 
When the complaint is distortion in 

the audio section of farm or portable 
radios with 1.4 -volt tubes, replace the 
output tube. 

This should be tried even when the 
tube and all components check good. 
This trouble is very common in sets 
with 3Q5's. 

JOHN MEDNANSKY, 
Belle Fourche, S. D. 

. . FIRESTONE 4-A -30 
If the complaint is very poor volume, 

look for an open screen resistor to the 
6SJ7 first audio tube. Poor volume with 
serious distortion is often caused by the 
6K6 cathode resistor changing in value. 
Replace with a 450 -ohm, 10 -watt, wire - 
wound unit. Reception with push- button 
tuning only may be due to a shorted 
.01 -µf condenser from the screen of the 
6SA7 to ground. Replace with a 600 -volt 
condenser to prevent future trouble. 

If the dial turns hard, look for mis- 
alignment in the guide pulley on the side 
of the chassis. Bending it back into 
alignment will remove the stiffness. 

JOHN R. SIMPSON, 
Gainesville, Fla. 
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A MUST FOR FM & TELEVISION SERVICE SHOPS! 

PW... Ap LY 

SENSAi' 
LOW PRICE! 
ECA QUALITY 

fIVI&TELEVISIO 

Sweep Signal 
GENERATOR 

A95 

Cp¡APLETE 

FRONT PANEL CONTROLS 

A - Sweep width 500 KC to approx. 10 MC 

B - Phasing control 

C - Turing vernier control 10 to 1 ratio 

D - Selecto switch FM - RF - CAL 

E - RF Output control 

F - 60 cycle horizontal sweep output 

G - Amphenol RF output shielded 

connector 

it) - 
Here's great news for FM and TV Service Shops! A 

new, top quality sweep signal generator -product 
of a manufacturer with vast resources, advanced 

engineering "know- how ", and wartime experience in 

producing test equipment -now available, DIRECT 

FROM THE FACTORY -at a phenomenally low price! 

FREQUENCY RANGE 3 BANDS 

(No band switching necessary) 

12 to 227 Megacycles( 

A - 2 - 71 MC 

B -40 - 154 MC 

C - 151 - 227 MC 

D - Calibration and reference scale; 

E - Dial scale length 

TUBE LINEUP 

A - 6C4 - Fixed frequency modulated 

oscillator 

e - 6C4 - Continuously variable beat 

frequency oscillator 

C - 6(4 - Mixer - Cathode follower 

output tube 

D - 5Y3 - Rectifier tube 

II 

flff/FON/f f04F OFgMfC/!A 

GENERAL INFORMATION 

A - High frequency insulation 

throughout 

B - Maximum output 500,000 U/V 

C - Power required 105 -125 Volt 5060 
AC 35 Watts 

D - Power line filter built in 

E - Special Midline capacity tuning 

condenser 

F - Pilot light line indicator 

G - Generator output can be used either 

frequency modulated or pure RF 

AM SIGNAL 

GENERATOR 

8 RF bands. Frequency 
coverage 100KC -75MC. 
External modulation from 
40 to 30,000 cycles. In- 
ternal modulation at 440 
cycles. Phase shift audio 
oscillator and internal 
modulator. A.C. 105 to modulator. 

volts. 50 to 60 cycles. 
e Special Hammarlund vari- 

able condenser; 3 step 
RF attenuator Continu- 
ously variable RF -AF 
attenuator control. Ultra 

Stable two terminal RF oscillator. Pilot light line indicator. 
Cathode follower output tube. Modulator percentage continuously 
variable from front panel, internal or external, 0 to 
100%. Heavy 16 -gauge steel cabinet. Complete with 

$3 
/R 50 

4 (standard brand) tubes. Amphenol co -axial con- 
necting 1 cable, ground cable, operating instructions 
and guarantee. 

RADIATION 

LOOP AND 

ALIGNMENT 

WAND 

Provides loose 
coupling. Checks 
loop -oscillator 
tracking. Increases 
efficiency of receiv- 
er's alignment or 
mistracking. En- 
ables the service engineer to make 
gain measurements. Professional ap- 
pearance and results. May I 
be used on any signal $' l 
generator. Complete with 
operating instructions. 

FM FRONTEND 
Complete with 3 tubes, including 

Magic Eye. B8-1011 MC. 

For use with 10.7 MC 1.F.S., 
high Q resonant tuned lines. 
Heavy silver overlay on lines and 
contacters. High frequency in- 
sulation throughout I -RF stage. 
detector, and os- 
cillator. Large V 
sliderule dial. 
Chassis floated, 
non- microphonic. '159' 

BACKED BY ECA WITH R.M.A. GUARANTEE. WRITE FOR ECA CIRCULAR 
ON PARTS AND ADDITIONAL EQUIPMENT. 

RUSH YOUR ORDER TODAY ... TO INSURE PROMPT DELIVERY. 
ORDERS FILLED IN SEQUENCE AS RECEIVED. PRICES F.O.B., N. Y. C. 

ELECTRONIC CORPORATION OF AMERICA 
353 WEST 48th STREET NEW YORK 19, N. Y. PHONE: CIRCLE 6 -1985 Coble Address: ECAEPLT 
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"ASTATIC" Quality CRYSTAL PICK-UP- 

BIG 
SAVING 
$14.95 
Model MT 1C0 * STURDY STEEL CASE re * 30-60 DEGREE ANGLE * STAND IT UP OR LAY IT DOWN RANGES-- 

DC Voltmeter-0-5-50-250-500 volts 
DC Millismmeter-01-10-1131) mill 
AC Voltmeter - 0-10-100500-1000 
volt*. Ohmmeter-Low range-0-500 
ohms. High range-0-100,0001 Meg. 
Ohm. 
METER 
3%" round bakellte case. Sturdy 
D'Amonval movement. 

111Tp==, 
This Low Price 
Actually Less Than The 
Replacement Cartridge 
Only $1.75 each 

29e 
each 

ANTENNA er R.F. COILS 
550-1500 KC 

High gain type-high Imped- 
ance primary-Bank lita wire 
wound. 
ANTENNA COIL - Catalog 
No. V4600 
R.F. TYPE - Catalog No. 
V64-501 
OSCILLATOR COIL 
Electron coupled 45.465 KC 
Catalog No. 64-505 

111 
49v 

COMPACT AUDIO 
TRANSFORMER 

3.1 ratio Ingle plate to 
single grid. Max. Pit. cur- 
rent 10 ma. Many um.. 
Overall else 2" X 1 9,16,, 
X 1 3/4". Mtg. centre 1- 
516" X 1 1/16". 
Stock No. 9-396. Your cost 

49c ea. 

UNIVERSAL OUTPUT 
TRANSFORMERS 

Single or P.P. Plates to 
2-15 ohm V. C. Prl. 2500 
to 13,00 ohms, 70 M.A., 
8 watts, Mtg. Ctrs, 2%. 
Stock No. 9-35Z your cost 99v only 99c each. 

AUDIO 
TRANSFORMERS 

I eeeee tag, type. 
available Immediately at 
real seeing.. 
Sgl. PPP Grids. Imped- 
ance Pri-Sec. 3:1, Max. 
Prl. 10 ma., Mtg. Ctrs. 9e 2", Stock No. 9-9392 
your Cost 89c. 

MODEL 04-Combining low cost 
with high performance standrds. 
Ideal for manual record players. 
Used vtensively for modern re 
placements. Mounting center ad' 

ratable to 554" or 7, Statuar4 
Brown finish. Complete with 12 
plain leads. 
Model D-9 List price 54.95 CL-407-Curved Arm Ssimliar to 
above, 

ICA - RADIART - RADELCO 
TOP QUALITY ANTENNAS 
Thom high etaattly. Mane 
antonnea are fro. ovr regular steelt. 
We are *imply waling room 1. view 

Ditn't lay- 
Whew our mtge.. totat Jo MINN. 
the /Mee Will he meek high..-Ifoe Is. prim en any ef ISO aerie. MM.. 
Only 31.1.1 
011 Ms mom. untletteete PM MI 1111e0st 

ICA "Yrevellor. 3 feettorhi0.113 
113.1. No. /1.4501 111.0. 
W I CA tCLIPIAM s a.m_c kr, 
to 72h. Mee* Nt 4111011. 

dlian Onsferhood Neu. 3 feetIMN VI le Se. fte- No. C. 05.03 
a Not.. Mashare Two Insulate/ Cowl 
ee emu.? Illeunt 3 fee Se GM, 
Meek Na. 303.A. 51.55 

Illayesit. 04.3-37 to Mih. 3 Me.. 
Nee.. Chrome finish Cowl ir /ender -Oct. 
Meet No. C.111.3 55.1111 

eg OcIO.. ississ Joos.o.so, 
Wm. Iwo a* Vendor Mount. 3 Me. 
bon 24 to tau. 

No. ..CI3.03 31.11 

RESISTOR 
ASSORTMENT 

100 Resistors 

DYNAMIC 
SPEAKER 

IV; Meet. Dynan.< 
Aota SturMly 
egastrmeol. 
44 O.. hole* Mil 
2300 Ohm Meld. 
Cat. Ne. 12.1531 

MILOS 
Ist lob 11. *5.99 

ALINCO 5" 
P.P. SPEAKER 

Size wt. (oz.) Price 
3" 1 51.40 
4" 1 1.45 
5" 1 1.49 
6" 1 1.79 

0-1 Meter Value 
0.1 D.C. milliatirtor 34.e3 
tome thshelde HOC Tn. 
Saint in gesign. 
Moo feuntlation Unit. ...roes N uses fat 
this inefournent. 
With atoenbnit hareugro. 
Vac,. No. 15.17 
ge m Co. 

TELEPHONE HANDSET 
N. lay unit. Nog. 
aolie OhOn 
1000 ohms irmhigamo 
me sing. Ms.on micro 
Mien* at 300 @An.. 

eush te toIt 
butterfly switch. Ma 
foot heavy uty rubes, 
hover04 gale With 
OA plug.. 

Oran/ New saes. 5231.1 Your Most $3,95 A useful assortment of economy. type carbon resistors. All are brand new and coded with standard RMA color code. Most popular reeistance 
values In % watt sizes. Shea. wt. 
11/4 lb*. 
Cat Nos 7-29 98c 
RESISTOR KIT-Outstanding value 
100 assorted 1/4, 1 and 2 watt. Insu. lated Metalized I.R.C. Resistors. 
Cat. No. 7-37 Each 51.96 Kit-100 Micamold Mica Condensera Popular Ize bakelite mica capaci. 
tom. Unmarked, but all guaranteed 
Perfect. High quality units at an 
unusual low price. Capacities range front .000005 Mid. to .0005 mfd Your Cost 98e 
TRIMMER CONDENSER ASST. 
20 Assorted Trimmers and Padders 
in regularly used capacities. All are Mostly ceramic, standard types 203-Your Cost OC 

BAKELITE KNOB KIT 
50 Asst. bakellte knobs. Set screw 

type. 
Stock No. 7 273 $2.48 

ICA Univ. Line Cord 49e 
Hvy. Duty closed cir. Jack lle 
7,1/2' App. Line cord & plug 19c 
Radio Noise eliminator 49c 
WV Stranded Aerial wire 29c 
Astatic stai mike & std. $7.95 
Banana plug 6-32 thread -1%" Long 

... 

Sc 
Banana plug 8-32 thread 
-IS" Long Sc 
Octal Nip Sockets Sc 
6"-450 ohm dyn. speaker $1.49 
5"3.000 ohm dyn. speaker 149 

pilot lite assembly 
Mori.. Mount 19e 
Open type crystal de- 
tector kit 15c 
Neon lite 2 watt S14 
Edison base 29c 
Neon HO 1/4 watt pig- 
tail leads. only 12e 
2 conductor rubber cable 
No. 22, per ft. 21/2c 
3 conductor rubber cable 
No. 22, per ft. 3c 
No. 14 Solid Cloth Cover 
wire, per ft. 1c 
No. 14 stranded cloth 4c0ver wire, per ft 1' 

RADIO-CRAFT for 

Heater Cord, per ft 2c 
Hardware Ant. spade, 
solder, lugs, 2 lb. 99e 
Coll form grooved steatite 3 Die. 51/2" Long. ea ----- 19c 
Antenna Loop,. stranded 
replacement, each ...... ..39c 

VOLUME CONTROLS 
All shafts 1/4" Dia. 

1/4" or Longer 
Cat. No. 
201263 5000 ohms. ea.....25e 
20-1261 100,000 ohms, ea.. .25c 
201269 Dual 1 Meg.. ea.. 25c 
Potentlommeter wire wound 
4500 ohms 11/4" case 39c 
011 filled Condensers. Real 
buys. The types you fellows 
can use. Note: All condensers 
square cans except 600V type 
which Is round Inverted 
4 mid. 600V S .59 
1 rnfd. 1000V .79 
2 riff& 1000V 1.19 
1 mfd. 1500V .49 
1 rnfd. 2000V 1.55 
.001-2500V mica .69 
.002 5000V 495 

TUBES 
All 'Tubes 

Brand New 
75TL ..52.49 
8005 3.95 

813 .... 6.95 
811 .... 1.95 

814 .... 4.50 
6AK5 ... .75 
815 ..... 225 
70% off Ilst, 
all new, Stan- 
dard Brands. 
6SH7 ....54c 
6AC7 ....54c 
6/01 40c 
6SN7GT 66c 
ISSK7 45e 
12C8 79c 
126IG7 : 54C 
12H6 45c 
2525 40c 
61411 45c 
6A6 66c 

hd. gm... 
3. 

MIA FOWLS SLOT. 

U 

1111. Pager Tubular 
Condensers 

BUY AT A FRACTION OF THEIR 

ORIGINAL COST 

Standard Tubular By Pass Condens- 

ers waterproof. 1-eng Lit., Phenolic 

wrapped and Phenolic end fill. Also 

double waterproof seal. Manufatti r 
to same high specifications used in 

the famous VT tuse. Genuln lead 

non-Inductive foil cond ssssss . 

lInconditionu Gulaoroanteetnele 

CI. Cap. 
N M. Lots Lots Lots 

aeov 

27437 001 25.65 5.40 

27-1338 002 25.65 5.40 

27-839 .005 26.66 5.40 

2/ 
Z7-841 .02 25,65 

21442 .025 29.93 

27-843 .05 29.93 
27444 .1 34.20 

27-845 .2 38 48 
600V 

27-844 .002 29.93 

27-847 .0025 29.93 

27-848 .035 23 93 

7849 .01 29.93 
27-850 .02 29.93 

700V 

Motor Starting Condenser 17alue 
Awrovax Oil fillog cone ..... . 
MIO C. Vh..k.ng 000 volts. 
D.C. Worlsios eylinshical container 
With 2 tirminal lugs. bleasunts 

high by 24e. Marne., Fan* 
for tow power slag.. tun.... ...... motor starting. etc. 
Cat. No. 19.1411. Mk each. 

49v 

CET OUR 
68 PAGE 

CATALOG 

FREE 4 

FOR ALL ORDERS 
LESS THAN $2.00 ADD 25e 

MAY, 1948 

ABORATOMES 

E.40 
6.30 
630 
7.20 
8.10 

6.30 
6.30 
6.30 
6.30 
6.30 

27-856 -005 2o 7. 
1200V 

27-858 .006 

.06 

.os 
na 
.06 
.06 
.07 
.07 
oe 
.09 

.07 

.07 
.07 
.07 
.07 

.07 
.07 
.07 

.09 

.08 

.08 
.08 

.05 

1400V 09 
27-859 .0025 3195,103v 13.10 

.09 
27-860 .0015 39 43 

On quantities of 100 or over con- 

ntl:r:ttftVg' gattrineurrfa:ddlIsCoLuontts. 

of 

Plate Zr Filament Transformers 
Many uses for OSC and buffers, .mail 
XMTRS. New shielded transformers 

erates 274 Xmtr.-1200 VC. T. 200 
NIA. 5V 3a-Two 6.3 VC.T fil. 
3a ea. series these for 12 Volts to oo 

Xrntr. $5.95 
FILAMENT TRANSFORMERS 

Two Windings - Fully shielded 
sturdy construction. Originally 
made for RCA. 110 V, tapped pri- 
mary. Secondary 5V, 11) 3 a. and 
6.3,V.C.T. firg 4 ik Size 21/4"x3x2.,". 
No. 9-201 Each S1.96 
FILAMENT TRANSFORMER 

Fully Shielded, R.C.A. type. Tapped 
primary for 115 V-60 Cycle: 5v at 52. Secondary- insulation satisfactory 
for operating high voltage rectifiers. 
Excellent for high grade amplifiers 

etc. Mtg. space 21/2".2%"27/3". Stock 
No. 9-408-Your cost 95c 
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TEST LEAD POLARITY 
A bayonet plug attached to the ends 

of a pair of test leads makes it possible 
to switch them to different instruments 
without the need for observing polarity. 

AC DC VM CONE CHECKER DECADE BOX 

CONDENSER AND 
RESISTOR 

i i 

BAYONET BAYONET SOCKETS 

PLUG 

\mss POS. TEST PROD 

The negative lead is soldered to the shell 
of the plug and the positive lead at- 
tached to the center terminal. A bayonet 
socket is attached to each instrument. 
Inserting the plug into the socket makes 
the proper connection automatically. 

JOHN J. MACGowAN, 
Minneapolis, Minn, 

NOVEL BAND SWITCH 
While constructing a two-band re- 

ceiver, I used an idea for making the 
manual tuning control also serve as a 
band -switch control. The band switch 
was mounted at the rear of the chassis, 
its shaft directly in line with the tuning 
control shaft. The original tuning shaft 
was replaced with the blade of a Phil- 
lips -type screw driver, and the only 
other additions were a compression 
spring, a short Phillips -head screw, and 
two metal inserts salvaged from old 
knobs. 

TO DIALS TUNER 

T. -PASEL 

RELEASE SPRING 

',KNOB 

The screw was set in one end of insert 
A and soldered into place. The assem- 
bly was then attached to the band -switch 
shaft. The other insert B was then at- 
tached to the tuning shaft and placed to 
keep the driver point about 3 inch out - 
of- mesh with the screw. 

To operate the switch it is necessary 
only to push the tuning knob in a bit and 
turn to the right or left. Upon release 
of pressure, the compression spring be- 
tween knob and shaft bracket pulls the 
50 

\ \ \N-\\\N\ \ \ \ 

\ \\\\\\\\\\\\\\\\\\\. \\ \\\ 
screw- driver end out of mesh, and sta- 
tions are tuned in normal way. 

OLD /Es HORNUNG, 
Chicago, Ill. 

WIRE STRIPPER 
A metal photo clip makes a good wire 

stripper for hookup wire. Merely put the 
wire between the jaws of the clip, 
squeeze them together, and pull the wire 
out fully stripped. 

This clip is also very handy for hold- 
ing ends of wire together for soldering. 

GEORGE WECHSLER, 
Brooklyn, N. Y. 

NON -SLIP LINE CORD 
To anchor a thermoplastic- covered 

line cord simply and neatly inside the 
chassis, wind two or three layers of thin 
vinylite- covered wire onto the end of the 
line cord inside the set. With the flat 
side of a clean chisel -shaped soldering 
iron, heat the insulations of both the 

TUBE SOCKET 

GROMMET r 

LINE 

"ITCH VINYLITE 
COVERED WIRE 

cord and wire till their surfaces merge. 
When the wires cool, a smooth resilient 
skin will cover the anchor knot. 

LUDWIG FuRTH, 
London, England 

ODD SIZE RESISTORS 
When I cannot obtain an odd -size 

value of resistor, I make one as follows: 
Roughen the surface of a small strip 
of 1/32 -inch sheet mica and paint a line 
with India ink down the length of each 
side. Wrap two turns of No. 24 wire 
around each end of the strip and hold 
them in place with a conducting cement 
to assure a good connection. (This 
cement is made of powdered graphite 
mixed with coil dope to form a medium 
paste.) After the cement dries, coat the 
entire unit with thinned coil dope. 

One resistor made in this way meas- 
ured 47 megohms. Other values can be 
obtained by varying the amount of ink 
used or the size of the mica strip. 

CHARLES J. APPLEGATE, 
Champaign, Ill. 

HEADPHONE REPAIR 
When headphones become defective, 

almost always one of the coils is found 
to be open. This coil can be shorted out, 
allowing the current to pass through the 
other coil. The phones are less sensitive, 
but still usable till replacements can be 
obtained. 

JOSEPH FIEDELna, 
Worcester, N. Y. 

\ 
ANTENNA SWITCHING 

A simple doublet antenna is very 
effective for reducing noise on short- 
wave bands. However, an antenna of 
this type gives poor results on the broad- 
cast band. To rectify this shortcoming, 
I used the arrangement shown, with 
good results. The switch is a 4 -pole, 3- 

TO DOUBLET 

¿4POLE 3CONT. -2 POS. SW 

TO SET GND ON SET 

contact, 2- position type. Throwing it 
from the first position to the second con- 
verts the doublet to a T antenna and 
makes all the necessary changes in con- 
nections to the receiver. 

Orro WooLEY, 
Colorado Springs, Colo. 

COIL WINDING TIP 
It is usually hard to thread the end 

of a thin wire through the pin of a coil 
form. But if the wire is first threaded 
through the eye of an ordinary sewing 
needle, the needle then can be used to 
pass the wire through the hole in the 
pin. 

RALPH WALTER, 
Jersey City, N. J. 

(The fine wire also might be soldered 
to the end of a heavier wire. -Editor) 

DIAL CORD REPLACEMENT 
When a dial cord is difficult to replace 

because of the position of the pulleys, 
a spoke from a bi- 
cycle wheel makes a 
good stringing guide. 

CORD Use the head of the 

HEAD OF SPOKE, OR PART THAT HOLDS 
IT TO BICYCLE WHEEL 

spoke to push or lift the cord over the 
pulleys that cannot ordinarily be 
reached. 

GEORGE A. FELIX, 
Valley Stream, N. Y. 

FREQUENCY HALVING 
It's easy to get on 80 meters even if 

you have only 40 -meter crystals. Use a 
regenerative tetrode crystal oscillator, 
but plug an 80 -meter coil into the socket 
of the plate tank circuit. The buffer and 
following stages should also use 80- 
meter coils. All the circuits are tuned 
to 80- meters, half the frequency of the 
40 -meter crystal. 

Although tuning is somewhat critical, 
the stability is good and there are no 
chirps in the keying. 

JOHN A. GLASS, W9SSW /0, 
Bismarck, N. Dakota 
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MONEY BACK GUARANTEE- We believe units offered for sale by mail order should be sold 
only on a "Money- Back -If- Not -Satisfied" basis. We carefully check the design, calibration and value 
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
refund. You, the customer, are the sole judge as to value of the item or items you have purchased. 

The Model 88 -A OOMBIN7i TION 

SIGNAL GENERATOR 
AND 

SIGNAL TRACER 

The Model 88 comes 
complete with all teat 
leads and operating 
instructions. 

ONLY 

85 
NET 

The ultimate in signal tracing procedure is achieved by the Model 
88, for the use of this model, enables you to use either the broad- 
cast signal itself or the signal injected by the Signal Generator. This 
is especially useful of course when servicing "dead" or "intermittent" 
receivers. The Model 88 you will find is the greatest time -saver ever 
provided for by combining a full range Signal Generator and Signal 
Tracer into one unit the set up time for interconnecting, etc., is en. 
tirely eliminated. 

Signal Generator Specifications: 
* Frequency Range: 150 Kilocycles to SO Megacycles. * The R.F. Signal Frequency is kept completely constant at all out- 

put levels. This is accomplished by use of a special grid loaded 
circuit which provides a constant load on the oscillatory circuit. A 
grounded plate oscillator is used for additional frequency stability. 

* Modulation is accomplished by Grid- blocking action which has 
proven to be equally effective for alignment of amplitude and 
frequency modulation as well as for television receivers. 

* Positive action attenuator provides effective output control at 
all times. 

* R.F. is obtainable separately or modulated by the Audio Frequency. 

Signal Tracer Specifications: 
* Uses the new Sylvania 1N34 Germanium crystal Diode which corn - 

bined with a resistance -capacity network provides a frequency range 
of 300 cycles to 50 Megacycles. * Simple to Operate -Clips directly on to receiver chassis, no tuning 
controls. 

* Provision is made for insertion of phones of any impedance, a 
standard Volt -Ohm Milliammeter or Oscilloscope. 

The Model S-35 

REFLEX PROJECTOR 
COMPLETE with built -in driver unit conservatively rated at 

35 watts -will handle up to 55 watts without blasting. 
For the sound technician who demands the best in reflex speakers. Heavy gauge 
non -corrosive aluminum in the main trumpet section completely eliminate., 
blasting and blaring. The Driver is conservatively rated at 35 watts and can 
safely handle 55 watts without blasting. It incorporates a number of new im- 
provements. The standard metal diaphragm heretofore used has been replaced 
with a new plastic diaphragm. This overcomes the resonant peaks of the old 
type; also, because the new plastic diaphragm is absolutely impervious to 
atmospheric changes whereas the old type was subject to atmospheric corrosion 
we are enabled to guarantee the unit for one year. Model S-35 provides a maxi- 
mum of coverage with a minimum of power thus reducing installation costs. 

SPECIFICATIONS: 
POWER (CONSERVATIVE) -35 WATTS; AIR COL- 
UMN - 554 FT.; DISPERSION - 80 °; POWER 
(PEAK) -55 WATTS; BELL DIAMETER -15 "; IM- 
PEDANCE -S OHMS; FREQUENCY RANGE-130 TO 
5000 C.P.B.; PROJECTION -54 MILE; FINISH - 
ATTRACTIVE TWO -TONE CRYSTALLINE. 

20 ; DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 

The Model S-35 
Come. Complete 

$v i t h Built-In 5 ON2 0 
Driver Unit. 

GENERAL ELECTRONIC DISTRIBUTING CO. NEW YORK 798 

PARK PLN. Y. 
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RADIOMEN'S HEADQUARTERS tw WORLD WIDE MAIL ORDER SERVICE ! ! ! 

BUFRAD CAR RADIO ANTENNAS 
All of our car radio antennas are made of triple plated Admiralty Brass Tubing, complete with low loss 
shielded antenna leads and high quality fittings. 
SIDE COWL -BR -1, 3 sections extend to 66 ". Your price -single units - 81.60; in Iota of 12 -$1.35 ea. 
SKYSCRAPER -BR -2 has 4 heavy duty sections that extend to 98e. Your price -single units -$2.46; in iota 
of 12-12.25 ea. 
TILT ANGLE -BR-8, may be adjusted to all body contours. 8 sections extend to 66". Single unit price - 
51.50; 12 lot price -81.25 ea. 
VERSATILE -BR-4, single hole fender or top cowl mounting may be adjusted to conform with all body 
contours. 4 sections extend to 66 ". Single unit price -82,90; 12 lot price -82.75 ea. 
THE MONARCH -BR-6, single hole top cowl mounting, 8 sections extend to 66 ". Single unit price -81.90; 
12 lot price -$1.75 ea. 
AFTER SEEING OUR ANTENNAS AND COMPARING, YOU WILL NEVER BUY ANY OTHER MAKE! 

BENDIX 8CR 522 -Very high Frequency Voice Transmitter -Receiver -100 to 166 MC. This job was good 
enough for the Joint Command to make it standard equipment in everything that flew, even though each 
set cost the Gov't $2600.00. Crystal Controlled and Amplitude Modulated -HIGH TRANSMITTER OUT- 
PUT and 8 Microvolt Receiver Sensitivity gave good communication up to 180 miles at high altitudes. Re- 
ceiver has ten tubes and transmitter has seven tubes, including two 882's. Furnished complete with 17 
tubes, remote control unit, 4 crystals, and the special wide band VHF antenna that was designed for this 
set. These sets have been removed from unused aircraft and are guaranteed to be in perfect condition. We 
include free parts and diagrams for the conversion to "continuously variable frequency coverage" in the 
receiver. 
The SCR 522 complete with 24 volt dynamotor sells for only 837.95. The SCR 522 is also available with a 
brand new 12 volt dynamotor for only $42.95. 

TAKES 

13 ALL THREE 

BIG BARGAINS 
1. AUDIO AMPLIFIER 6V6's. liu o4 mlceIIoc. 
inputs brought to )arks at rear panel. Various oPIPIP im- 
pedance, available al 

e 
r panel connections. Steel se 

with chrome handles. 9' long x 9' high x 6' deep. Tubes 
Included. Now in original carton. Shipping weight 20 Inc 
SUPER SPECIAL -84.95 while supply lasts. 

i. RADIO HEADSETS La1Bst supersensitive type 
with rubber earpieces. 

livery pair guaranteed perfect 8.59 per pair OR 8 PAIRS 
FOR 51.00. 

a. HOME WORKSHOP AT BARGAIN PRICE 
Accurat and precise 2 speed guaranteed hobby lathe, the 
essential machine for the home workshop. Sturdy enough for 
light production work or factory standby service. Supplied 
with 5d' of belting for connecting to any avallable electric 
motor or power take -off, such as o Jeep or tractor. Also 
included in this unbelievable offer are such accessories as a 
'4' drill chuck with specially hardened tool steel jaws, a 4' 
electric furnace high speed grinding wheel, a cotton bung 
wheel with large supply of buffing compound, and a 4- 
steel wire scratch brush. Your cost $6.00. Sole export Kent. 
Distributor inquiries invited. 

NO C. O. D.'s -ORDER NOW -DON'T DELAY 

AUTO RADIO DEALERS! ATTENTION! 
Nationally otvertined brand of 1948 ear radio which wilt t 
practically any car and every pocketbook Sig tube superheterodyne 
with three gang condenser and 5% speaker. $32.20 for sample, 
or Dealer price $2$97 each, In lots of two or more, 
liere Is an item that no serviceman who retain auto radios should 
be without. Nationally adtortised ATR BATTERY ELIMINATOR 
that supplies perfectly filtered 19 VDC or 8 VDC at 14 amps 
RADIO SERVICEMEN!! Buffalo Radio Supply's lower 
prices mean Increased profit. for you. Order all of your 
needs from us and receive in return courteous service and 
first class merchandise at the lowest prices In the country. 

TUBES -All types in stock. 60% off m all tubes if ordered 
In lote of 10 or more. 
TRANSFORMERS -All types In stork. AUTO.TRANSFORM- 
ERS; Steps up 110v or steps down 220v to 110v -$1.95. 
FIL TRANS.: 8.3v. 20 Am .- 51.M1; Unlearnt Output Trans - 
8 Watt -89e; 18 Watt -$1.29; 30 Watt -51.62, AUDIO TRANS- 
FORMERS: S. Plate to B. Grid. 8:1 -79e: B. Plate to P.P. 
Grids -79e Timmy Duty Class AB or B. P.P. Inputs -- $1.49; 
Midget Output for AC -DC ses -ó9e: MIKE TRANSFORMER 
for T -17 Shure microphone, similar to OTC ouncer type -52.00 
Slander BB or DB mike to line or grid - $1.96. 
POWER TRANSFORMERS- Half -shell type, 110V 60 el. 
Centertapped /IV winding. Specify either 2.5 or 8.Só filament 

when ordering, 
For 4 -6 tube sets- -550V, 40MA. 5V & 2.5 or 8.9V $1.49 
For 5 -6 tube sets -850V, 45MA. 5V & 2.5 or 8.9V 1.75 
For 6 -7 tube sets - 475V, 50MA. 5V & 2,5 or 8.3V I.90 
For 7 -8 tube seta -700V. IDEA. 5V & 8.8 or two 2.5V 2.35 
For 7 -8 tube sets -700V, 70MA, 5V & 8.9 (25 Cycle) 8.80 
For 8 -9 tube sets -700V -POMA. 6V -8A. 2.5V -3.5A. 

2.5.10.6A 2.85 
For 9 -11 tube sels -700V. 5V & 6.$V -4A 2.65 
For 9 -15 tube ses -600V, 150MA, 5V & 6.9V - 2.95 
CONDENSERS -PAPER TUBULAR 600 WV -.001. .002 005 
-81; 01, .05 -91; .1 -10e; 25 -23r; .5-35e: ELECTRO- 
LYTICS: smfd 200v -20e: 10mfd 35v -20e: SOmfd 150v -23e; 
20 /2omfd 150v -35e; 90/20 150v -46e: 50mfd 150v-43e: 8mfd 
475v -34e; 16mfd 850v -655; OIL CONDENSERS! 4mfd 600v 
49e; 2mfd 600v -295; 3X.imfd 600v -29e, 

SPEAKERS -TDMe PM speakers are the 'nest that aro available 
All have heavy oversize Alnico V magnets, 

SV 1.15 S for $6.60 
4' 1.15 6 for 36.60 
Y 1.10 10 for $9.50 
6' 1.50 6 for 58.70 
7' (Car Radio Size) 50 6 for $21.50 
tY 10 oz. 95 6 for 520.50 

8' 21 or. 95 6 for $26.50 
IO" 21 Oz. .50 6 for $30.00 
Ir. 21 K. 7.95 6 for $42.00 

Cable Address: BUFRAD 

FLUORESCENT LIGHT BALLASTS. Single 90 or 40 
watt.$1.68; Dual 40 watt High Power Factor -$3.75. 
HEADPHONES -Highest quality Signal Corps head- 
sets with 12' cord and plug $1.25. rubber covered 
patthcorde with phone plug and socket-45e. 
LINE FILTERS-110V-each unit contains two 2 ofd. 
oil filled condensers Ind a 15 amp. iron core choke. 
'rids filter has innumerable uses such as oil burner 
line fluter. etc. A ten dollar value for 915e. 

RT1579 convists of a tune stage cascade 68.17'$ and 
61,6 output stage high gain, high fidelity amplifier with 
60 cycle. 110V power supply on the same 13%x1456 chas - 
sls, which Is protected by a substantial steel cover over 
tubes and parts. Made by Western Electric with typical 
quality components such as a husky power transformer 
and oil condensers, this unit is obviously intended to 
give years of trouble -free service with no more need 
for repairs than a telephone. Disconnecting one wire 
each, frac the special Input and output filters, will re- 
sult in as high a fidelity amplifier as can be obtained. 
Your cost with tubes, diagram and parts list included 
-- $14.95. 
RT- 1655 -I1 tube crystal trolled uperhet re- 
ceiver for 24 -28V DC operation. Beautiful Maul. 
and cabinet. Uses latest tube types including 7 
miniature 6A25's. Tubes and schematic supplied. 
Only few available at $14.95 

AT LAST YOU CAN AFFORD 
A LABORATORY STANDARD 

MICRO VOLTER 
Tho famous Maeuremeuts Corp. Stodel 783, 6 Tube 
laboratory Standard Signal Generator (that sold now, 
F013 Boonton. N. J., for $310.00 nett Is available 
in perfect condlUen for 25 to 80 cycle. 115 V AC op- 
eratlm. Until now this 
Is the sat of topflight 
lab equipment that dis- 
criminating buyers have 
only vainly hoped would 
be released at a bargain 
price Worth every cent 
the manufacturer asks. 
but available FOB Buf- 
falo while air limited 
supply lasts for ads 
$79.95. 
Such commode. as Ad- 
miral Corp. and John 
Meek, Inc., have ordered 
from us and repeated 
many times on three 78 Medal 78 -B Standard Sig - 
generators for use in nal Generator- Two Fry- 
their labs and preduc- quarter Bands between IS 
tim line [eating. and 250 megacycles. 

"REMEMBER THAT A STANDARD IS 
ONLY AS RELIABLE AS ITS MAKER." 

SRI BR! 11R3 BR/ Bß5 

20 2 h3eaOdDe 2lí a 3ty -59c; 0 or 300 ohm heavy uty -O5) ma 35 
ohm, made for U.S. Navy, fully shielded- S1.95; 75 
ohm 125 ma-25C or 25 for 

amp. 
"Melesner type" 

tapped filler chokes -25c; a mp. iron core A flter- 
25e, Choke -condenser mbination, ideal to replace 

meeker any slue field when installing PM speaker -79e. 
1109. CIRCUIT RSAKIRS of Magnetic type: Follow- 
ing Current Ratings in Stock: 1.25, 3, 4. 8 Amps, 
Please specify. 51.96 each. 
SEVEN ASSORTED I.F. TRANSFORMERS-51,08; Five 
AssUl. Oscillator Coils -89c. 
SELENIUM RECTIFIERS -Dry diec type 11/2., l', 1.2 
Amp. maximum, s Itehle for converting DC relays to 
AC, for supplying filament a In portable radios, 

DC meters to AC applications, and also 
may e used In low current chargers -90e. 
METER RECTIFIER -Full wave. may be used for re- 
placement, or in construction of all types of test equip - 
ment- $1.28. Half Wave -90c. 

FREE II I !THIS MONTH ONLY 
A HIGH GRADE CRYSTAL PICKUP WITH THE PUR 

CHASE OF EACH PHONO MOTOR AT $4.95. 
MICROPHONES -All nationally 
known brands. Bullet crystal - 
$5.45; Bullet Dynamic-57.45: 
Mike 7r. --80e: Handy Mike - 
90e: Lapel Mike -93e; SHURE 
T -17 MIKES. with push to talk 
owltch-996. 
20 ASSTD COIL FORMS. in- 
cluding 11 oeramle, S polystyrene, 
and 6 fiber, all useful slxou -50e. 
VARIABLE CONDENSERS: 350 
MMFD. 5 gang -$1.95; 4 gang 
-$1.49; 8 gang -83e: 7.5 to 20 
MMFD. 1750v spacing, extra 
log shaft Rammarlund -69c; 
miniature variables. 25 Sf51FI) 

-39e: 50 MMFD -45c: 75 MMFD -59e; 100 MMFD 
-69e; 140 MMFI1-79e. 
INTERRUPTION FREQUENCY COILS for super -re- 
generative receivers or the tremendously popular FM 
adapten for standard broadcast sets. Iron core with a 
resonant frequency of 50 KCr -39e; Air Core, lo0 K0 
-29e. 
30 MC IF TRANSFORMERS. double slug timed -25e. 
30 MC VIDEO AMPLIFIER PLATE COILS --Slug 
tuned-25e. 
REMOTE CONTROL UNIT: Aluminum ease 4x3:2' 
containing 2 potentiometers. triple pole switch, 4 knobs, 
gear mechanism. counter and phono jacks -59e. 
MODULATION TRANSFORMERS -10 watt, metal 
use 98e; 31) watt. open-type. $1.95; 40 watt, cast alum- 

inum case. $2.96: Class B' input transformers. oast 
aluminum ease, $1.95: Transceiver audio transformers, 
65e; Transceiver modulation transformers, 65e. 
MINIATURE PLIERS -SET contains one of each of 
the following: Needle nose. Oat nose. parrot nose, 
standard noua All contained in a leatherette case. 
Your cwt- 41.98. 
SOCKET WRENCH SET cnnelating of 5 sockets rang- 
ing in size from 5/16 to le and a handle -79e. 
AUTOMATIC WIRE STRIPPERS will strip up to 
1000 wires per hour, a handy tool for any service job 

CLOSING 0í1T WAREHOUSER FOR INCOMING STOCK 

N OUR' 

"50" .P.1. SCOPE, complete with n tubes Including 807 tube In final Power ata99 that Se 
,rovide. deflectinng, current for magnetic yokes Selnrn motor and eelf.contained 110 V. power NPPIY 

designed to run the AC apply on 1.ST and 
yokes, 

boats. Various ranges from 2 to fin miles. Them t 
ac satisftory scope available for navigational radar or panoramic televlslon applications.- Natimmlir 

advertised as surplus at $100.00 by others. Our price. o539.95. 
AIRCRAFT MARKER DEACON RECEIVER -Complete with 3 tubes and aenaltive relay to control - 
ternal elrculte from received signals. Just the receiver you have been waiting for to control model.. 
open doors from distance. etc. Priced at only 58.95. 
LORAN INDICATOR OSCILLOSCOPE 

ro 
mplets with 20 tubes and a 5' cathode tam 

superior 
ode ray e. Greatly 

erior to other open because the circuit incorporated can be used to present two 
Watt. simultaneously screen. Thus input and output of an amplifier stage can be Hewed at same 
time . Distortion is Indicated ncluslvely by difference between coma and tput traces. 
while fidelity le made traces. manual evident by identical as. Government Instruction l includedtraces. ... .$39.95 

a 1. 4-_ a-a-_ i 
TERRIFIC VALUE-PORTABLE ELECTRIC DRILL 

(Sold at less than established factory prim an we cannot mention brand name) 
Only $19.95 amlpoed with i,' Jacobs Geared (-hock and Key. Not an Intermittent duty drill. but a full 
sine rugged tool. Most convenient type switch, natural grip handle. and balance like a six shooter. 
Precision cut gears -turbine type cooling blower -extra long brushes. 
No stalling under heaviest pressure because of powerful 110 Volt AC -DC motor and multiplo ball Uutt : 

bearing. 
Other bearings self -aligning lifetime -lubricated Chrysler 011lto typo. 
Slade for toughest year -In and year-out sonic(' in plant or at construction jobs. 
Amazing perpetual factory guMfntee assures you of a lifetime of trouble -free use. 
25% deposit on C.O.D.'s. Full rotund (you pay transportation) if not pleased with drill after trial. 

Minimum order 83.00 -AB prices subject to change-25% deposit with C.O.D. orders 

BUFFALO RADIO SUPPLY, 219 -221 Genesee St., Dept.5 C. BUFFALO 3, N. Y. 
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BUFFALO RADI 

ADIOMEN'S HEADQUARTERS WORLD WIDE MAIL ORDER SERVICE ! ! ! 

DUE TO POPULAR DEMAND WE REPEAT THESE TERRIFIC BARGAINS 
Three assorted new MICROPHONES, including push -to -talk type $1.49 
Ten assorted R. F. Chokes including high frequency types $ .35 
Five assorted AUDIO or FILTER CHOKES $ .99 
One Hundred assorted RESISTORS $1.95 
Ten assorted JAN CABLE CONNECTORS, including SCR274,522 and BC375 types $ .99 
Six assorted OIL FILLED CAN TYPE CONDENSERS, all with mounting brackets $1.49 
Ten assorted METAL & BAKELITE KNOBS -(no wooden knobs) $ .39 
Six assorted VARIABLE CONDENSERS, including butterfly types $1.49 
Six assorted POWER and AUDIO TRANSFORMERS, all new $1.98 
Six assorted isolantite and bakelite R. F. COILS, shielded and unshielded $ .99 

The above ten assortments totaling over 112.00 at the unbelievable bargain prices listed 
together as one lot at a super -special total price of only $10.00. All merchandise guaranteed to be as advertised. 

can be purchased 

7 tube amplifiers containing 3 -7F7, 1.7Y4, 3 -7N7. 4 potentiometers, numerous resistors, filter and 
nos pass condensers, filter chokes, power and audio tranformare and six sensitive plate relays. A military 
development that provided amazing atepiess control proportional to correction required for ilerons, rudder 
x,td elevator. the origginalt 

applic tion. A' : trol olpflrrer 
of the rdpinary type would deflects the rudder 

by 
eithó be that the corrrection w s Insufficient and the plane contintuedt on coourr orrthe The 

correction would be 
tam groat, starling mss of tacking, and would greatly Increase fuel consumption e' and elapsed time In 
reaching 

will acccururately con t l any 3eopentions,with ated or unrelated, in minutely djustable uniquely quan- 
titmtive variations In either forward or rovene directions. Yx7exes black crackle aluminum case. Brand 

,. in nriemal carton. 99.95. 

SCR -274N COMMAND SET 
The greatest radio equipment value in 

history 
A mountain of valuable equipment that includes 9 
receivers covering 190 to 660 KC ; E to 6 MC ; and 6 
to 9.1 MC, These receivers use plug -in coils, and 
consequently can be changed to any frequencies de- 
sired without conversion. Also included are two Tun- 
ing Control Boxes; 1 Antenna Coupling Box; four 
28 V. Dynamotors (easily converted to 110 V. opera- 
tion) ; two 40 -Watt Transmitters including crystals, 
and Preamplifier and Modulator. 29 tubes supplied in 
all. Only a limited quantity available, so get your 
order in fast. Removed from unused aircraft and in 
guaranteed electrical condition. A super value at 
$29.95. including crank type tuning knobs for re- 
ceivers. Without these knobs the receivers can't be 
tuned, and are only useful for parta. Don't buy 
without knobs! We also include one 60 cycle. 110 to 
24V filament transformer for receiver -FREE, 

RECORDING AMPLIFIER. 8 stage. 110 V, 25 or 60 cycle high gain amplifier built by re- 
cently bankrupt manufacturer specifically for recording use. Transformer for low impedance 
wire recorder head or magnetic cutter included on chassis. Tone and volume controls and 
.witches on chassis for playback. recording or use as public address amplifier. Complete 
with tubes $9.95 

Aluminum gear box 18x8x7 that contains two power- 
ful electric motors and two matched gear trains, 62 
gears in all varying in size from % to 4 inches in 
diameter. This unit is readily converted to rotate a 
beam antenna or any other similar usage $3.00 
BRAND NEW 110 V AC INPUT POWER SUPPLY, 
in grey enameled shock- mounted case 9" x 10" x 16 ". 
Several heavy duty resistors, 8 chokes, 4 -1000 V and 
600 V oil -filled condensers, 1 relay, 2- 6U4's, 3 voltage 
regulator tubes, safety interlock, and several fuses 
are included in this regulated power supply at the 
bargain price of $9.95 

BC -221 FREQUENCY 
METERS with calibrating 
Crystal and calibration 
charts. A precision frequency 
standard that is useful for 
innumerable applications for 
laboratory technician, service 
man, amateur, and experi- 
menter at the give away 
price of only $38.95, 

100 KC crystal calibrator kit containing everything 
that is necessary to construct a 100 KC ose. that will 
supply 100 KC marker points to your receiver so that 
it may be used for frequency determination. The 100 
KC crystal is worth far more than the price that we 
are asking for the complete kit. 
Kit 100K Plate and fil voltage supplied by receiver $9.95 
Kit 100KA Same as above, Including 110 VAC or DC 

srlroutaIned power supply $12.95 

8CR -284 TRANSMITTERRECEIVER - 
This medium power transmitter and the 
arcompsnymg 7 -tube very sensitive receiver 
are naturals for 80 or 40 meter operation 
(phone or CW). on either fixed stations or 
mobile applications. These units are brand 
new and cane complete with 17 tubes, key, 
microphone, 200 KC calibrating crystal and 
Instructions and diagrams for use with up 
to 100 watts input to the final stage on 40 

or 80 meters for either phone or CW, using vehicle or 110 Volt 
power supply. Your cost 239.95 

BRAND NEW INVERTERS AND DYNAMOTORS 

PE-109 32-Volt DI RECT CURRENT POWER PLANT 
This power plant consists of a gasoline engine that is direct coupled 
to a 2000 watt 32 volt DC generator. This unit is ideal for use in 
locations that are not serviced by commercial power or to run 
many of the surplus items that require 24 -82V DC for operation. 
The price of this power plant is only $58.95. We can also supply 
a converter that will supply 110v AC from the above unit or from 
any 16 -82V DC source for $12.95. 

PE BA: A 24 to 32 V DC Input, to 80 V. AC regulated output converter $12.96 
PE 19A: A 24 to 28 V DC Input. to 80 V AC at 800 cps output $9.95 

(We Include a stetson transformer with each of the above so that 110 V AC Is available from either ) 

27 V DC Input 285 V DC O 75 MA output 96e 
17 V DC Input. Output 300 V @ 150 MA, 150 V 15 MA and 12 V ® 5 Amts. $5.95 
12 V DC Input. Output 300 V (4 150 51A, 150 V @ 15 MA and 12 V !.4 5 Amp. 312.00 
13 or 26 V DC input. Output 800 V DC. 400 V DC 69 135 MA, and 9 V AC 215.00 
(By running on 

6dynamotor V 0acycp In pot, witth 
a small 

munit 
of DC field excitation. the above 

DC 

GENERAL ELECTRIC RT -1243 15 -TUBE TRANSMITTER -RECEIVER 
TERRIFIC POWER -(20 w tst on any two Instantly selected, easily preadjusteel frequencies from 435 to 
500 Mc. Transmitter uses 5 tubes Including a western Electric 310 A as final. Receiver toes 10 tubes Inelud. 
Mg 955's, first detector and oscillator. and 3 -71(7' a IF'e, with 4 lug.tuned 40 Mc. IF transformers. 
plus 7117, s7E8'a and 7F7's. In addition unit contains 8 lays designed to operate any sort f external 

nit operatiwhen power tamely is received 1 ludedl it is a cinch 
similar 

for any amateur to connect this 
designed 

s or 110V 
AC, using any supply capable of 

not 
DC t 135 MA. The Ideal unit for use in mobile or stationary Service 

in the Citizen's Radio Telephone Band where no license la necessary. Instructions and diagrams euindied 

use 
running 

public address system, 80 to 1Ì0V Mc. FM broadcast 
FM transmission 

ve Facsimile trans- 
mitter or receiver, as mateur television transmitter or receiver, for remote control relay hookups. 
for GeigerMueller counter applications. It sells for only 929.95 or two for 953.90. If desired for marine 
on mobile use. the dynamotor which will work on either 12 or 24V DC and pply all power for the set le 
only 515.00 additional. 

GENERAL ELECTRIC 
150 WATT 

TRANSMITTER 
Cost the Government $1800.00 

Cost to you $44.50!!!! 
This Is the famous transmitter used in U.B. Army 
bombers and ground stations, during the war. Its 
design and construction have been proved in service. 
under all kinds of conditions. all over the world. The 
entire frequency range is covered by means of plug - 

In tuning units which are included. Each tuning unit 
has its own oscillator and power amplifier coil. and condenses. and antenna tuning circuiti -all designed 
to operate at top efficiency eithin Its particular f equency range. Transmitter and accessories an finished 
to black crackle. and the milliammeter, voluneter. and RE ammeter are mounted on the front panel. Here 
aro the specifications: FREQUENCY RANGE: 200 to 500 RC and 1500 to 12,500 KC. (Will operate pre 

10 and 20 meter band with slight modification). OSCILLATOR: Sell -excited. thermo compensated, and 
hand calibrated. POWER AMPLIFIER: Neutralized class "C" stage, using 211 tube. and equipped with 
antenna coupling circuit which matches practically any length antenna. 21ODULATOR: Class B "-trues 
two 211 tube.. l'OWIR SUPPLY: Supplied complete with dynamotor which furnishes 1000V at 355 MA. 
Complete instructions are famished to operate set from 110V AC. SIZE: 21%x29t91h inches. Total shipping 
weight 200 lbs., complete with all tubes, dynamotor power supply. five tuning colts, antenna toning unit 
and the essential plugs. These unite have been removed from unused aircraft but are guaranteed to be 

Minimum ordc $3.00 -All prices subject to change -25% deposit with C.O.D. orden 

14 -TUBE UHF SUPERHET 
RECEIVER -$39.95 

This beautifully constructed receiver was deigned 
especially for Signal Corps communication service and 
is one of the finest and most sensitive sets ever manu- 
factured. Operating from 110V 60 cycles, this set has 
two tuned RF stages, tuned converter and oscillator. 
five I.F. stages, using iron -core I.F.'s. a diode detector, 
tuning eye, and a two stage amplifier that will drive 
a speaker or phones. The frequency range is 168 -210 
Mes. It is a simple matter to operate on other bands by 
making a slight alteration in the tuning coils. A com- 
plete set of tubes is included with each receiver, along 
with a circuit diagram and parts list. The high -voltage 
power supply delivers 150 milliamperes. and is well 
filtered by a heavy -duty choke and three 7 Mfd. oil - 
filled condensers. This buy of a lifetime cost the gov- 
ernment about $700. Amateurs and experimenten will 
never again be able to purchase fine equipment at such 
a tremendous saving! See January Radio -Craft, Page 
57. for complete conversion to television receiver. 

Cable Address: BUFRAD 

O SUPPLY, 219 -221 Genesee St.. Dept.5 C. BUFFALO 3, N. Y. 
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25 Ceramicon l 

Condensers 
Provide ultimate stability. Temperature 
coefficient is determined by the ingredi- 
ents of the ceramic di- electric; control- 
lable to within very fine limiting values. 
Color coded. Flexible pigtail leads. Shpg. 
wt. 1 lb. 

APS51 I -Your Cost 

Crystal FM Converter 

69' 

Change old FM (40 -50 MC) to new 
FM in a few moments and at lowest 
cost. Efficient operation; this is a su- 
perior device. No loss of signal. Easy to 
install. 
APS700- 
Your Cost $S00 

Only 

kll NO 

New York 
OA SIXTH AVE. 
10 Federal Si., Roston 1 

24 Central Ave., Newark 2 

54 

elle1('a.d.o 
RADIO WIRE TELEVISION. INC. 

Dept. JE -8, 100 Sixth Avenue, N. Y.13 
Send No. APS511 O 69c each 

quantity ( ) 

No. APS700 O $6.00 each quan- 
tity ( ) 

Enclosed: Check ( ) money order ( 
Send Catalog 1 ) New Flyer C42 ( ) 

Name 

Address 

Cify Zone.... State 

New Radio - Electronic Patents 
By I. QUEEN 

MULTIPLYING MACHINE 

Jan A. Rachman and George A. Morton, 
Princeton, N. J. 

(assigned to Radio Corp. of America) 
Patent No. 2,433.237 

Magnetrons are well known as generators of 
high -power microwave energy. Here they have 
another important use. A pair of magnetrons is 
used with associated apparatus as an instanta- 
neous multiplying machine. 

A simple relation exists between the magnetic 
field of a magnetron and its anode voltage, when 
the anode current is maintained constant. For 
this type of operation, the anode voltage E N 
proportional to the square of the corresponding 
field H. We may write 

Es =KH; K(a +b)'; 
Es = KHz, = 

E, -Es = K(H,' -H,') = 4abK. 

The third term of each equation simply empha- 
sises the fact that any two numbers (or quantities 
like 1 and 2) may be regarded as the sum and 
difference of two other numbers. For example, 
9 and 6 are the sum and difference of 7 and 2. 

4AGNETRCNS -- 

t 

The equations show that if the magnetic field 
of one magnetron is made proportional to the 
sum of two voltages (a +b) and, if the field of 
the other magnetron is proportional to the differ. 
ence la-b), then the difference between anode 
potentials is proportional to the product (a X b). 

Referring to the circuit diagram, 2 triodes are 
used as class -A amplifiers. The input voltages 
are a and b, respectively. Both plate currents flow 
through Rl in the same direction, therefore the 
voltage across it must be proportional to (a +b). 
Currents flow in opposite directions through the 
halves of resistor R2 -R3, therefore the voltage 
across it is proportional to (a -b). These volt- 
ages are amplified and then connected across the 
magnetron field coils. 

It is clear that Hl is proportional to (a +b) 
and that 112 is proportional to (a -b). The anode 
current of each magnetron is held constant by a 
current regulator. Then, by the previous equa- 
tions, the difference between anode potentials must 
be proportional to the product (aXb). 

To operate the calculator, input potentiometers 
are adjusted to apply desired potentials to the 
amplifying tubes. The product is read off at once 
on the calibrated meter M. 

COIL TESTER 
Joseph K. Thompson, Pittsburgh, Pa. 

(assigned to Westinghouse Elec. Corp.) 
Patent No. 2,432,948 

This is an improvement in the method of test- 
ing coils by comparison. In the usual method the 
coils are placed on opposite legs of a transformer 
core in which an alternating field is produced. 
The coils are connected in series so that the cur- 
rent induced in one bucks that in the other. A 
meter connected in the circuit will read zero if 
the coils are identical. 

Usual practice is to place the standard and 
unknown coil on the opposite legs of a 1J-simper] 
core. The a.c. winding is on the bottom of the U. A 
fourth and removable aide completes the magnetic 
circuit. This method, while convenient, leaves air 

gaps which are effectively in parallel with the 
usual leakage gap. Since the air gaps cannot be 
made exactly alike, the magnetic flux through 
the cere legs is not the same. 

In this method the primary is wound on the 
removable side (A) of the core. The air gape are 
now in series with the core, and cannot cause un- 
equal flux through the core legs. 

RADAR TELEVISION 
James W. Gibson, Avenel, N. J. 

(assigned to Western Electric Co.) 
Patent No. 2,429,933 

Radar and television may be combined to 
form images and scenes otherwise invisible to the 
naked eye. Short radio waves are directed 
against the desired target. Reflected energy is 
picked up and converted into electric currents. 
These are video currents which may be used 
to control a television receiver. 

The reflected radio waves are focused by an 
electromagnetic lens made of material having 
a high dielectric constant. A porcelain lens can 
be designed to have a radius of curvature of 13 
feet and a focal length of 3.74 feet. Such e. lens 
forms an image 2 feet square from a scene 5 

miles square at a distance of 50,000 feet. 
The focused image is made to fall upon a 

mosaic within a vacuum pickup tube. This 
mosaic is made of tiny rectifying elements at- 
tached to a plate. Each element is spherical in 
shape. The exposed portions of each element 
are made of copper and the parta which con- 
tact the plate are of copper oxide. When electro- 
magnetism travels through these elements, they 
induce currents which are rectified. Positive 
charges appear on the exposed parts, and the 
plate becomes negative. 

An electron beam is caused to scan the 
mosaic as in a conventional television tube. 
As this beam strikes an element it causes the 
latter to discharge through resistor to ground 
and back to the tube cathode. These video cur- 
rents are amplified and reproduced. 

TELEVISION REC. 

Cu,° 

;ELECTROMA6. LENS 

SOURCE Of V.N.F. 
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RADIO -CRAFT for MAY, 1948 



I can train you to pass your 
FCC License Exams in a few 
short weeks if you've had any 
practical radio experience - 
amateur, Army, Navy, radio 
servicing, or other. My time - 
proven plan can help put you, 
too, on the road to success. 
Let me send you FREE the 

entire story 
Just fill gut the coupon and mail 
it. I will send you, free of 
charge a copy of ' flow to Pass. 
FCC License Exams," plus a 
sample FCC -type Exam a n d 
Catalog A, describing opportu- 
nities for you. 

Edw. H. Guilford, Vice President 

H ow to Pass 
FCC 

Commercial 
Radio Operator 

License 
Exams 

FREE 
Tells where to apply for and take the exam - 
inations, location of examining offices, scope 
of knowledge required, approved way to pm- 
pare for FCC examinations, positive method 
of checking your knowledge before taking the 
examinations. 

IT'S EASY IF YOU USE CIRE 
SIMPLIFIED TRAINING AND 
COACHING METHODS AT 
HOME IN YOUR SPARE TIME 

Get your license easily and quickly and be ready for the $3000 to 
$7500 jobs that are open to ticket holders. CIRE training is the only 
planned course of coaching and training that kads directly to an FCC 
license. Your FCC ticket is recognized in all radio fields as proof of 
your technical ability. Employers often give preference to license 
holders, even though a license is not required for the job. Hold an 
FCC "ticket" and the job is yours? 

Look what these students say: 
"Thanks to this course, I now have a very good job in a local sower 
plant's test department. I couldn't have obtained this job without 
the math and basic electrical theories in the first part of Section I 
of this course." 

Stud. #2Se2Na2 
"I have been working for Police Radio Station WPFS in Asheville 
for five months since getting my second-class ticket." 

Stud. #2SSSN12 
"You may be interested to know that I am employed at the local 
broadcast station, where I am a transmitter operator. I took and 
passed the FCC examinations last February." 

Stud. # N12 

Don't Waste Valuable Time 
MAIL COUPON TODAY! 

Don't put off getting this valuable information. Good jobs 
in radio need men like You. You can earn higher income, 
have a bank account, enjoy vacations, and have easier and 
better living. But you must have your FCC License. Hurry! 
Fill out the coupon right now and mail it. There is no ob- 
ligation. You owe it to yourself to get the full story NOW. 

Cleveland Institute of Radio Electronics 
RC -5 Terminal Tower Cleveland 13, Ohio 

Approved for Training under "G.I. Bili of Rights" 

RADIO -CRAFT for MAY, 1948 

Look at the job opportunities you will have when you gel your 
FCC ticket 

Forestry and conservation Bus and truck fleets 
Ambulances and hospitals Police and fire depts. 
Gas and electric utilities Telephone companies 
Gas and oil pipe lines Merchant marine 
Private automobiles Highway Patrol 
Street railways Railroads 
Taxicab fleets Airlines 

Look at these average pay schedules for Broadcast Jobs 
Reverted by FCC Nationwide Surrey 

Position Big Stations Little Stations 
Transmitter Engineer $4800 $3000 
Studio Engineer 5000 3650 
Chief Engineer 7700 4300 

Other fobs requiring FCC commercial licenses pay similar salaries. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
RC -5 Terminal Tower Cleveland 17, Ohio 
I want to know bow I can get my FCC ticket in a few short weeks. Send 
me your FREE booklet "How to Pass FCC License Examinations" (does 
not cover exams for Amateur License) as well as a sample FCC -type exam 
and Catalog A, describing opportunities in Radio-Electronics. 

NAME 

ADDRESS 

CITY ZONE STATE 

Veterans check for enrollment information under G.I. Bill. 
NO OBLIGATION -NO SALESMEN. 
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II II * I SERVICE WITH A STAR * 
II II 

* New LOW price... * 
II same HIGH quality II 

* THE 

STAR * 
TESTER II 

And that's important because 
the primary, purpose- of any 
loudspeaker is to convey intel- 
ligence and not just make a 
loud noise. UNIVER$ITY 
loud3peakers - with the high- 
est conversion efficiency of any 
speaker of comparable size - 
not only give maximum sound 
output with minimum power 
input, but reproduce every -'de. 
tail and inflection of the voice .. 

at all levels from a whisper to 
a shout 
'A JOB -RATED SPEAKER 

FOR EVERY APPLICATION! 

Dirt FY TL7uMETS 

A wide variety 
available for 
every requirement - vole. MINN, 
paging and talk - 
back. Weather. 
Proof. sturdy con- 
struction for year. 
of dependable use. 

DRIVER UNITS 
Several high M! 
Money models 
with continuous 
parr caescitlee 
up to 25 watts 
and response to 
15.000 cycles. All 
uneond ltf anal Iy 
guaranteed t o r 
one year. 

* VOLT-OHM - 
MILLIAMMETER II 

$2425 
*An all- around teeter with high quality* 

II features at en amazingly low price. Built II 

for versatility and handiness. Gives you 
*easy, accurate reading, with a 4% , 400* 

microampere meter. Case ie metal, crackle 
II finished. Comes complete with batteries, II 

*test leads, and instructions for use. 

DESIGN DATA 
II II 5-DC VOLTAGE RANGES -0 to 1000 volts * 5-AC VOLTAGE RANGES -O to 1000 volts 

7 5- OUTPUT METER RANGES -0 is 1000 voits 

II 4-OC CURRENT RANGES -0 to 1000 ma. II 

3- RESISTANCE RANGES -0 to 5 megobme * DECIBEL RANGES - -10 to +54 

II You are using the bent when you "Service 
with STAR." Contact your dealer to- 

day or write us direct. 

Literature available an all STAR peed - 
pets. Write for your cosies today! 

STAR MEASUREMENTS CO. 
II 442 east 149th St., Dept. C.5, New York 59, N.Y. II 

* 

* = * = * = * = * = * = * 
BARGAIN SPECIALS 

PAGING, CALL-BACK SPEAKERS 
Available In 
many types and 
power ranges. 
Compact design. 
h i g h conversion 
efficiency a n d 
high sensitivity. 
Standard voice 
coil impedances 
permit easy in- 
stallation. 

SUPER POWER SOUND 
PROJ ECTORS 

Many sins -100. 
150 and 300 watts 
with conservative 
ranges to a few 
miles. Excellent 

full power. 
enIdeal 

for Installation in 
aeroplanes a n d 
church steeples. 

EXPLOSION PROOF SPEAKERS 
Radial and dire.. 
Ox types for 
use in mines, m- 
ammies. railroads 
and shops. Im- 
mune to l i v e 
steam, salt -spray 
or complete Im- 
mersion. Power 
handling capacity 
15 watts. 

II 
page technical cata- 

log available on request 

LOW 
LOW -4 PRICE! 

MASTER -REMOTE INTER -COMS 
Push button selection for I to 5 remote stations 
from this quality built 4 tube, 2 watt Master station. 

Severol remotes con be "paged" of one time. Remote 
stations can originate col! to Master Very simple to 
install with any 3 conductor cable. Sturdy, good 
looking wood cabinets, walnut finished Master 
12x7/4 x6y4 ", Remote 6tVos7 z4" 
No. 32A234X, Master Station and $29 tag 
One Remote -ONLY W 
No. 32A23SX, Additional $7 88 Remote Stations -ONLY APP 

No. 2A113 3 Conductor $2.60 Coble -100 foot 

THE "DOUBLE TWENTY" 
FLUORESCENT UNIT 

Plugs in Any Outlet 
Hangs in Any Position 

Underwriter's Approved 
Improved heavy steel, high 

r 
eelection baked white 

enamel inside, gray outside. Hangs anywhere, with 
wire or chain, is a "jiffy." With 6 loot attached 
cord ready to plug any outlet. Ideal for your 
hobby nook, repair shop, store etc. Shipped com- 
plete with two 20 watt lamps. Size 25y,x91/4 x53/4 ". 
wt. 10 lbs. 
No. 30A60 $8.28 6 at 

Loch Spec. Each . 

UNIVERSITY LOUDSPEAKERS INC. 
80 SO. KENSICO AVE., WHITE PLAINS, N. Y. 

56 

$7.73 
WRITE FOR YOUR COPY OF CATALOG No. 
481 IF YOU DID NOT RECEIVE IT. 

BURSTEIN-APPL!BEE 
1012.14 WOE( SIRE£!, 

KANSAS CITY 6. MISSOURI 

SPEAKER RECONING 
ALL WORK GUARANTEED 

3" -$1.40 7" -$1.95 15" -$4.00 
4 "- 1.40 8 "- 2.20 4x6- 1.90 
5 "- 1.60 10 "- 2.70 527- 2.20 
6 "- 1.65 12 "- 3.00 6a9- 2.50 

OXFORD RECONING SERVICE 
1039 Selby Ave. St. Paul, Minn. 

HIGH FIDELITY AMPLIFIERS 
(Continued from page 36) 

Since Xcs /Req = 2 at 90% level, Req 
equals 44,247 ohms. Plate resistance and 
grid leak are 1,000,000 ohms add 500,000 
ohms, therefore we solve for the plate 
load or coupling resistor RL in the equa- 
tion 

RL X Rp X Rg 
Rage 

RLXRg +RLXRp +RgXRp 

where Rp is the plate resistance and Rg 
is the grid leak of the 2A3. The equation 
calls for a 61,019 -ohm resistor. In prac- 
tice we use a 50,000 -ohm resistor. 

Voltage amplifier stage 
The 6SJ7 has a gain of 61.9, G = gm 

X Req, and the signal on its grid voltage 
must equal its output voltage divided by 
its gain or 45/6L9 = 0.72 volt peak. 

When the low- frequency response is 
down 1 db from mid -band level, the re- 
actance of the coupling condenser Xcc 
is one -half the resistance R formed by 
considering the grid leak of the 2A3 in 
series with the coupling and plate re- 
sistances in parallel. R equals 

(Rp X RL) 
Rg+ 

Rp + RL 

We find R is 504,761 ohms, so Xcc is 
1,4R or 252,380 ohms. A .031 -pf condens- 
er has this reactance at 20 cyoles. A 
larger condenser -a .05 pf for example 
-may be used. 

The cathode bias (3 volts) for the 
6SJ7 is developed across an 800 -ohm 
cathode resistor. The value of the 
cathode bypass condenser is computed 
by following the methods applied to the 
2A3. 

The screen resistor drops the voltage 
on the screen grid to 100. Its value may 
be calculated from Ohm's law. Screen - 
grid degeneration is held to a negligible 
value by making Rsg x C equal or 
greater than 3 /f, when Rsg is the 
screen -grid resistor in ohms, C is the 
screen bypass in farads, and f is the low- 
est desirable frequency (20 cycles). A 
250,000 -ohm resistor was used in the cir- 
cuit shown. Since 250,000 X C equals 
3/20, C is .0000006 farad or 0.6 ltf. De- 
generation decreases as C is made larg- 
er, so a 1 -µf condenser may be used. 

A 1- megohm resistor is permissible in 
the grid circuit of the 6SJ7. Therefore 
one is used to decrease the shunting 
effect of capacitance across its input cir- 
cuit. 

Another stage 
Our signal source develops .015 volt 

r.m.s. (.021 volt peak), so added gain is 
needed to raise this to the 0.72 -volt level 
at the grid of V2. Another 6SJ7 was 
selected for the job, and circuit con- 
stants were designed in the same man- 
ner as those of V1 and V2. Note that 
the load resistor of V3 is much larger 
than that of V2. This is because Miller 

(Continued on page 58) 
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A CHALLENGE Order a model 247. Disregard the unbelievably low price and compare it on the basis 
of appearance, quality and performance to any other Tube Tester (ANY MAKE, ANY 

PRICE). If you are not completely satisfied with the model 247 after a 15 day trial, return it to us for full 
refund -no explanation necessary. 
The model 247 is not surplus nor is it a hashed -over pre -war model. It is newly designed and incorporates new 
advances in Tube Tester design. Read the description below and order one today! 

e- 

Model 247 comes complete 
with nevi speed -read 
chart. Comes housed in 
handsome, hand - robbed 
oak cabinet sloped for 
bench use. A slip -on 
portable hinged cover is 
included for outside use. 
Size: IOU" z 83/4" z 5% ". 

ONLY 

90 

NET 

I qiqm n:utet!ö 

The New Model 247 

TUBE 
TESTER 

Incorporates a newly designed element selector switch which reduces the 
possibility of obsolescence to an absolute minimum. Any pin may be 
used as a filament pin and the voltage applied between that pin and any 
other pin, or even the "top -cap." 
The new free -point system described above permits the Model 247 to 
overcome the difficulties encountered with other emission type tube 
testers when checking Diode, Triode and Pentode sections of multi- 
purpose tubes, because sections can be tested individually when using 
the new Model 247. The special isolating circuit allows each section to 
be tested as if it were in a separate envelope. 
The Model 247 provides a super sensitive method of checking for shorts 
and leakages up to S Megohms between any and all of the terminals. 
Continuity between various sections is individually indicated. One of 
the most important improvements, we believe, is the fact that the 4 
position fast- action snap switches are all numbered in exact accordance 
with the standard R M. A. numbering system. Thus, if the element 
terminating in pin No. 7 of a tube is under test, button No. 7 is used 
for that test. 

THE MODEL 650 -AN A.C. OPERATED 

SIGNAL GENERATOR 
RANGE: 100 KILOCYCLES TO 105 MEGACYCLES 

RF obtainable separately or modulated by the Audio Frequency. 
Audio Modulating Frequency -400 cycles pure sine wave -lees than 2% 
distortion. 

* Attenuation-3wtep ladder type of attenuator (T pad). 
Uses a Hartley Excited Oscillator with a Buffer Amplifier. 
Tubes: 6.15 as R.F. Oscillator: 6SA7 as modulated buffer and Mixer; 6SL7 
as audio oscillator and rectifier. 
Model 650 comes complete with coaxial cable, test leads 

111 and instructions. Housed in heavy gauge grey crystalline 
cabinet with beautiful two tone etched front paneL 
Size 9/" x 10" x 6 ". NET PRICE: 

The New Model 670 SUPER METER 
A Combination VOLT -OHM -MILLIAMMETER plus CAPACITY REACTANCE, INDUCT- 
ANCE and DECIBEL MEASUREMENTS. 

D. C. VOLTS: 0 to 7.6/15/75/150/750 /1500/7500. -A. C. VOLTS 0 to 15/30/150/300/1500 /8000 
Volts.- OUTPUT VOLTS: 0 to 15/30/150/300/1500 /3000. -D. C. CURRENT. 0 to 1.6/15/150 
Ma.; 0 to 1.5 Amps. -RESISTANCE: 0 to 500 /100,000 ohms, 0 to 10 Megohms.- CAPACITY: 
.001 to .2 Mfd., 1 to 4 Mfd. (Quality test for electrolytics).- REACTANCE: 700 to 27,000 
Ohms; 13,000 Ohms 

8,000 
3 Megohms.-INDUCTANCE: 

DECIBELS: to $ O 
70 Henries; 35 to 8,000 Henries. DECIBELS: -10 to +18, 
+10 to +38, +80 to +58. 

THE MODEL 670 COMES HOUSED IN A RUGGED, CRACKLE - 
FINISHED STEEL CABINET COMPLETE WITH TEST LEADS 
AND 11PF.R.ATINC INSTRUCTIONS. SIZE 5W z 7VA" z 3 ". 

Available for lmmealate Shipment From Stock -20% Deposit Required on All C.O.D. Orders 
NET 

MOSS ELECTRONIC DISTRIBUTING CO. 
DEPT. REWC-5y,02R2K9 77ÑTON ST. 

RADIO -CRAFT for MAY, 1948 57 



Mail coupon for FREE copy of this great, new 
Concord Catalog -a vast, complete selection of 
everything in Radio, Television, and Test Equip- 
ment. Thousands of items ... latest 1948 prices. 
LOWER prices on finest-quality RADIO BETS PHO- 
NO- RADIOS RECORD CHANGERS RECORD 
PLAYERS RECORDERS -wire and 

CHANGERS, 
PORT- 

ABLES. AMPLIFIERS, COMPLETE SOUND SYS- 
TEMS, TESTERS. Latest listings of all well -known, 
standard dependable lines of radio is equipment 
4.212,014 SATISFIED CUSTOMERS CANNOT BE 
WRONG! Ooncord'e quarter-century reputation for 
Customer Satisfaction la the reason Radio. Men (the 
Experts who Know) keep coming back to CONCORD. 
At CONCORD, YOU MUST BE COMPLETELY 
SATISFIED or your money will be refunded. 

M i 
RADIO CORPORATION 

CHICAGO , 1 

901 W. Jackson ai.a. Zit Pe.chvee St 
Downtown Cf,cpo @ranch: 223 W. Mauen 

MC VALUE -PACKED PAGES 

23 pgs. Radio and Television 
Sets 62 pgs. Radio Parts 
18 pgs. Sound Amplifiers and 
Accessories 23 pgs. Ham Gear 

9 pgs. Electronic Test Equipment 

'Nail COUPON TODAY! 

L 

ILLINOIS 
CONDENSER CO. 

NOW HAS um Fo! 

TYPE UMP 

A popular replacement twist prong line 

of COMPACT, HERMETICALLY SEALED, 

efficient, dry electrolytic condenser, is 

now a member of the ILLINI line of high- 
est quality capacitors. 

The "Mini" UMP capacitors are now 

available at your local jobber. Our latest 
catalog, listing complete Illinois line, will 
be mailed to you upon request. 

L[li I ILLINOIS 
00 

CONDENSER CO. 
yak wmrn ,h.r vein CHICca 
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CONCORD RADIO CORPORATION, Dept. 145 
901 W. Jackson Blvd., Chicago, 7, 111. 

yes, rush FREE COPY of the comprehensive new Con- 
cord Radio Catalog. (Please Print) 

Name 

Address 

City IS Zone State 

SPECIAL AT ALMO 
RCA DRIVER UNITS 

Special RCA driver unit 
for trumpet or horn speak- 
ers. Rated at 25 watts con- 
tinuous program level. 
Handles overload peaks 
with safety. High conver- 
sion efficiency and good 
low frequency response. 
Limited quantity; order 
now. 

Your Cost 
$9.95 

Your Cost 
$9.45 

TRANSMITTER -RECEIVER BC-645 
BC -645 ultra -high frequency transmitter receiver 
can be converted to operate on the 420 Mc band 
with few changes. its surplus, brand new, packed 
in original carton -complete transmitter, modu- 
lator system and receiver. Comes complete with 
fifteen tubes. Well worth the price for parts. 

10% 
Cash 
with 

Orden 
Covers Ike Globe 

509 ARCH STREET 
PHILADELPHIA, PENN. 

Phone 
LO 

3 -9255 

HIGH FIDELITY AMPLIFIERS 
(Continued from page 66) 

effect is negligible in pentodes. The 
shunting reactance between V3 and V2 
is the sum of the output capacitance of 
V3, the input capacitance of V2, and 
stray capacitance. The gain of V2 is 
ignored in this case. Using constants 
from the tube manual and assuming 10- 
µµf stray capacitance, we find a 265,000 - 
ohm coupling resistor may be used. This 
permits V3 to develop a gain of 242 - 
about seven times more than is required 
in the specifications. The additional gain 
available from V3 is useful in overcom- 
ing circuit losses which may be caused 
by reduced operating voltages and com- 
ponent ageing. 

Feedback and motorboating 
Degeneration and motorboating are 

likely to occur when three or more am- 
plifier stages are operated in cascade 
from a common power supply. This is 
caused by the plate circuits being 
coupled through the impedance of the 
power supply and is eliminated by using 
a decoupling filter Rf and Cf in the plate 
circuit of V3. 

In a.f. circuits, decoupling constants 
are selected by making Rf equal to one - 
tenth the value of the coupling resistor 
-greater where power supply voltage 
permits. The decoupling condenser is 
selected to have a reactance of Rf /20 or 
less. 

This method of designing decoupling 
filters is restricted to a.f. circuits. Rea- 
sons for this will be given in the next 
article which will cover amplifiers hay- 
ing a range of 6 mc. 

UNIVERSAL D.C. SUPPLY 
Most surplus radio equipment is de- 

signed to operate from either 12 -, 24 -, 
or 28 -volt d.c. power supplies. Much of 
this can be used in mobile amateur and 
emergency stations with few changes 
in the circuit or control systems. Such 
equipment can be operated from its 
original dynamotors or vibrapack sup- 
plies without troublesome alterations or 
conversions. 

IGNITION SW 

6V+ 

HICULARa, 
BAIT 

AIRING SW TERMINAL 
30ÿDPDT SW`+2AV POSITION 

liliF"_° °'""IIIIIF--d 6-111111- 
6V A q 6V B 6V C a 

Ì6Y POSIT. 

.c11 

;YNNIMRE }r WPM( 224;2814'N6 6 -14 2WIRE4 , 

If 12 -volt equipment is used, install 
a 6 -volt storage battery in series with 
the vehicular 6 -volt battery. Use a 
s.p.d.t. switch in place of the d.p.d.t. unit 
between batteries A and B. For 24- to 
28 -volt equipment, use 3 auxiliary stor- 
age batteries and switches as shown. 
The batteries are in series for 24 -volt 
operation and in parallel for 6 -volt ser- 
vice, charging from the automobile gen- 
erator. The wire sizes shown on the dia- 
gram are the smallest that should be 
used under normal conditions. 

C. A. LANPHEAR, 
Waterloo, N. Y. 
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SERVICE INSTRUMENTS 
HEATHKIT e LEARN SAVE 

BUILD Ideal for Schools, Training Courses, 
Laboratories- Service Shops, Hobbyists. 

SIGNAL 
HEATHKIT 

GENERATOR KIT- 

NOTHING ELSE 

TO BUY 

HEATHKIT SINE AND SQUARE WAVE 

AUDIO GENERATOR KIT 

Every shop needs a good signal gene- 
rator. The Heathkit fulfils every servicing 
need, fundamentals from 150 Kt. to 30 
megacycles with strong harmonics over 
100 megacycles covering the new tele- 
vision and FM bands. 110 V 60 cycle 
transformer operated power supply. 

400 cycle audio available for 30% 
modulation or audio testing. Uses 6SN7 
as RF oscillator and audio amplifier. 
Complete kit has every part necessary 
and detailed blueprints and instructions 
enable the builder to assemble it in 
few hours. large easy to read calibra- 
tion. Con 

e 

nient size 9" x 6" x 434" 
Weight 4tzpounds. 

410` 
tel 

e 
0 

$34.50 
NOTHING ELSE 

TO BUY 

HEATHKIT SIGNAL TRACER KIT 

The ideal instrument for checking audio 

amplifiers, television response, distortion, 

etc. Supplies excellent sine wave 20 cycles 

to 20,000 cycles and in addition supplies 

square wave over same range. Extremely 

low distortion, less than 1%, large cali- 

brated dial, beautiful 2 color panel, I0ó 

precision calibrating resistors, 110 V 60 

cycle power transformer, 5 tubes, detailed 

blueprints and instructions. R.C. type cir- 

cuit with excellent stability. Shipping 

weight 15 pounds. 

$19.50 \ 
NOTHING ELSE 

TO BUY 

$14.95 
NOTHING ELSE 

TO BUY 

Reduces service time and greatly in- 
creases profits of any servid shop. 
Uses crystal diode to follow signal from 
antenna to speaker. Locates faults im- 
mediately. Internal amplifier available 
for speaker testing and internal speaker 
available for amplifier testing. Connec- 
tion for VTVM on panel allows visual 
tracing and gain measurements. Also 

phonograph pickups, microphones, 
PA systems, etc. Frequency range to 200 
Mc. Complete ready to assemble. 110 V 
60 cycle transformer operated. Supplied 
with 3 tubes, diode probe, 2 color 
panel, all other parts. Easy to assemble, 
detailed blueprints and instructions. 

Small portable 9" x 6" x 4?á ". Wt. 
6 pounds. Ideal for taking on service 
culls. Complete your service shop with 
this instrument. 

HEATHKIT HIGH FIDELITY 

AMPLIFIER KIT 
Build this high fidelity amplifier and 
save two- thirds of the cost. Push pull .' output using 1619 tubes (military type 

" 4:,6L6's), two amplifier stages using a 
dual triode (65N7), and a phase i - 

verte'r give this amplifier a linear reproduction 
equal to amplifiers. selling for ten times this 
priest. Every port supplied; punched and formed 
chassis, transformers (including quality output 
to 3 -8.15 ohm voice coil), tubes, controls, and 
complete instructions. Add postage for 20 lbs. 
12" PM speakers for above $6.95 

NEW 1948 HEATHKIT 5 INCH 

OSCILLOSCOPE KIT 
A necessity for the newer servicing technique 

in FM and television at a price you can afford. 
The Heathkit is complete, beautiful two color 
panel, all metal parts punched, formed, and 
plated and every part supplied. A pleasant 
evening's work and you have the most inter- 
esting piece of laboratory equipment available. 

Check the features - large 5" 5BP1 tube, 
compensated vertical and horizontal amplifiers 
using 6517's, 15 volts to 30 M cycle sweep_ 
generator using 884 gas triode, 110 V 60 cycle 
power transformer gives 1100 volts negative 
and 350 volts positive. 

Convenient size 8t -Y" x 13" high 17" cep, 
weight only 26 pounds. 

All controls on front panel with test voltage 
and ext. syn post. Complete with all tubes and 
detailed instructions. Shipping weight 35 lbs. 

Order today while surplus tubes make tt,i 
price possible. 

74 NEW 

HEATHKIT VACUUM TUBE 

VOLTMETER KIT 

$39.50 
NOTHING ELSE 

TO BUY 

The most essential tool a radio mon 
c 

on have, now 
within the reach of his pocketbook. The Heathkit VTVM 
is equal in quality to instruments selling for $75.00 or 

Features 500 asp meter, transformer 
power supply, 1% glass renclosed divider resistors, 
ceramic selector switches, 11 megohms input reis- 
tance, linear AC and DC scole, electronic AC reading 
RMS. Circuit uses 65N7 in balanced bridge circuit. a 
6H6 as AC rectifier and 6X5 as transformer power 
supply rectifier. Included is means of calibrating 
without standards. Average assembly time less than 
four pleasant hours, and you have the most useful 
test instrument you will ever own. Ronges 0 -3, 30, 100. 
300, 1000 volts AC or DC. Ohmmeter hos ranges of 
scale times 1, 100, 1000, 10M and 1 megohm, giving 
range .1 ohm to 1000 megohms. Complete wills 
detailed instructions. Add postage for 8 lbs. 

HEATHKIT 
CONDENSER CHECKER KIT 

A condenser checker anyone can afford 
to ow . Measures capacity and leakage 
from .00001 to 100 MFD on calibrated 
scales with test voltage up to 500 volts. 
No need for tables or multipliers. Reads 
resistance 500 ohms to 2 megohms. 110V 

60 cycle transformer operated complete 
with rectifier and magic eye indicator 
tubes. 

Easy quick assembly with clear detailed 
blueprints and instructions. Small con- 
venient size 9" x 6" x 43e ". Weight 4 

pounds. This is one of the handiest in- 
struments in any service shop. 

24.50 
NOTHING ELSE 

TO BUY 

$19.50 
NOTHING ELSE 

TO BUY 

A WORD ABOUT HEATHKIT INSTRUMENTS 
All Heathkit service instruments are supplied complete every 

way - grey crackle cabinets, 2 color calibrated panels, all tubes, 
test leads (where required) etc. All are 110 V transformer operated. 
Calibrations are complete and exact, 1°6 precision resistors are 
supplied where needed. 

Heath engineers a ready to assist and advise. 
Heathkits are sold direct to customer, order from this ad. All are 

guaranteed. 
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SAVE $ ON RADIO SURPLUS 
ATTENTION: Prospectors, 

Explorers for Hidden Treasures! 
Do you seek hidden treasures or rare metallic area? 
If so construct a U.S. Army Typo of MeteIlc Mine 
Detect, ( th, -so l' -S. Army Mine Detector Ampli- 

fier. that we are offering at 
s ridle louty low price. 
Complete Amplifier (u U- 
lustratod) (leu tubes and 
batteries). with Battery case 
and ables. Cables, head- 
phone cord and lack (no 
phones). Complete Army 
wiring diagram. U.R. Army 
DETECTOR SET Amplifier 
Type AN/PRS-1, $2 49 
as described. Only 

No C.O.D.'s. Eveready 95 volt batteries No. -482, 
$1.65 ea.. 8 volt A. 73e. 2-1N5 tubes. 95e s. 

U.S. SIGNAL CORPS 5 METER SHORT 
WAVE XMTRS. 

(12.2Mc) XMTRS and T(JBE only. lees mike, bat- 
tens and antenna- One IY, volt dry cell and 67% 
volts of B operates it. Jut attach dl -polo, key or 
mike. connect the batteries and It's ready to usa 
Signal Corps spec. wired with silvered wire, mica 
condensers, and precision mentors. Highly stable 
cireult with Lo -Lose silvered inductance. 
(Ad.Ratable nadderl Schematic sunpile& Converts 

Wily to walkte- talkie and 23.25 
Hum bands `P 

SELENIUM RECTIFIERS 
ide of 12 65e Single Lote 75e 

lip t. GENUINE 
E 

SIGNAL WITH T ORD 
AND PLUG 2000 OHMS -8000 OHMS IM- 
PEDANCE $1.00 

SPRAGUE- CORNELL -DU BILIER 
OIL FILLED FILTER CONDENSERS 

1. -MFD -1000 working volts. 4 for 81.00 

WEBSTER RECORD CUTTING HEAD 
These unite ail Brand new and made for 
nationally advertised manufacturer to 

were in their qual- 
ity ty Home Recording Radios. Sine 124x2ya ready to fit 
your cutting arm or bracket. SPECIAL 52.95 

3 BAND ALL -WAVE DIAL 8 DIAMETER 750 
AMPLIFIER CHASSIS. SIZE 18.58,52W. BLUE 
CRACKLE FINISH DRILLED FOR CO SERS- - 
TRANSFORMER AND SOCKETS 950 

STROMBF291- CARLSON, 3 BAND AÇLWAVE TUNING 
UNIT, COMPLETE WITH TRIMMERS. BY-PASSES 
AND BAND SWITCH, READY TO INSTALL-DIAGRAM, 
etc. 

S OR 9 GANG PUSH BUTTON TUNING UNIT (PLEASE 
SPECIFY). COMPLETE WITH BUTTONS 1Se 

2{ VULT D.C. AIRCRAFT MOTOR., APPROX. 44 H.P. 
ALMOST NEW 51.50 

U.B. AIR FORCE MICA COND. ASST. 100 POS. 51.25 

Low- Loss -Short Wave 
Variable Condensers 

r/a" Shaft Type 
3 Plate -12 -15 MMFD. ...15s 
5 Plate -20 MMFD. 20e 
9 Plate-38 -40 MMFD. 250 

14 Plate -55.00 MMFD. 
27 Plate- 100 -110 WAFT,. .45c 
37 Plate -150 MMFD. 50e 
98 Plate -150 -155 MMFD 55e 
53 Plate- 210.21 MMMD. , ,ode 
Lock Type Air Trimmer 

Variable Condensers 
3 Plate -12 -15 MMFD. 100 
5 Plate -20 MMFD. 11e 
7 Plate -28 -30 MMFD. 1St 
8 Plat 30 -35 MMFD. 13e 

10 Plate -40 MMPD. 
13 Plat 40 MMFD. 170 
14 Plate -58 MMFD__ 
20 Plate -80.100 MMDRh:' 250 
17 Plate- 100.130 )OIFD 350 

8 GANG T.R.F. 
VARIABLE CON - 
D NSEBR .0005 
Cap 

D.P.D.T. SLIDE 
TOGGLE SWITCH 

23e 

H. A: $ B.P.S.T. TOGG 
R7TCHES-L 

n 
R 
8 for $I.00 

AMPHENOL 
2 piece 4- pule. Male 
A Female Separable 
plug. Male is for 
Panel mount. Fo- 
male for Iles. cord. 
A st., at only 

35e per pr. 

3 BAND RADIO SET CHASSIS bort wave continuous 
to broadcast. These chassis are incomplete. Manu- 
facturer started them. went bankrupt. Chassie has 
valable condenser, filters. 8 tube super -het. all fila- 
ment wiring complete. By-pass =denser', resistor, 
udders, band -changing switch, tone control, volume 
control. all wired ready. ten transformera less IF 
(IF 50e each, extra). This L for straight AC; may 
be converted for AC -DC. 
Limited quantities only $2.50 each 

6 TUBE 3 BAND AC -DC CHASSIS complete with 
filter condensen, volume control, dial drtve, tone con- 
trol, band switch. by -pass condensers, resistors. stets, 
all wired ready for use with phone attachment (IF 
50e each. extra) $2.00 

SIGNAL CORPS FLEX. HOOK -UP WIRE ASST. 
contains approx. 150 ft. mt. colon. glass insula- 
tion, 1 lb 25e 

GENERAL ELECTRIC 60 CYCLE WATT HOUR 
. METERS. slightly used. perfect condition, same as 

Bed in your home. 110 -12.5 volts. 5 Ampere $3.50 
10 Arnpere....14.50. Glass enclosed $1.00 extra 

PHILCO MAGNETIC RELAY 
TAP SWITCH. Operates on 6 V 
DC -15 V AC. When contact is 
made relay operates rotary contact 
switch to 20 different contacts 
Brand new 89e 

Phlleo rotary tap tone control. 3 
petition. including condensers. 
Only 1 wire to connect to grid of 
studio tube. 1L' shaft 25e 

U.B. AIR FORCE RESISTOR ASST. V4 -44.1 WATT - 
100 PIECES 980 

OIL FILLED BYPASS CONDENSER ant. removed 
from govt. apparatus -electrically perfect, dual 1 -800 
volt -.5 -600 volt. 25 piece asst 81.00 

1. C. A. 30 MH RF CHOKE 25$ 

TELEVISION OR OSCILLOSCOPE POWER TRANS- 
FORMER for use up to 5 tubs. 117 V. prl.-60 cy. 
1 -2% V -25 amp. 2 -6 V 2 amp., 1 -470 V -10 M1.1- 
750 V -CT-80 51 $2.95 

GRIND YOUR OWN CRYSTALS -Pure Bruilien 
Quartz, all sizes and ddrknesses -h lb. package $1.00 

NATIONAL Velvet Vernier Dial Attadtmeut -ta 
shaft-converts any dial to slay motion yonder. 755 

340 DEGREE DIAL with 10 push button attachment - 
is shaft -ideal for Xmittern -Sig Gen. or On. 494 

YAXLEY BAND SWITCHES - 
3 gang 3 posit. 8 band 30e 
5 gene 5 pult. 4 -5 band 40c 

TRIMMER -PADDER ASST. -all Lolantite- single 
dual, triples -160 Sul. Diocs 82.23 

Signal Corps V. T I receiving tubes $1.00 per dot 

Walklo- Talkte Telescoping Aerials-extends 38 750 

MAGNAVOX DYNAMIC SPEAKERS - 12' -1000 
ohm $3.95 -8'- 10.000 tim $155 

P. A. SYSTEM WALL SPEAK- 
ER BOX. 8' diameter covering 
screen grille for hospital, factory 
cr school installation. Will take 
up toll. epesken. 
Ids of 25, each 25e 

Radio Hardware, nute, bolte 
632 -832 solid brass cadmium 
plated -57.00 value. 
4 lbs. for $1.00 

Spaghetti Assortment 75 

SIGNAL CORP. TRANS. KEYS 49e 
4 PRONG WAFER SOCKETS -$1.48 per C; 3c each 
ISOLANTITE OCTAL WAFER SOCKETS -$4.25 

per C: 6c each 
ISOLANTITE UNDER PANEL CLAMP SOCKETS 

-$4.50 per C: 50 each 
PHILCO 4 MF -300 V -1 %. CAN CONDENSER - 

$8.00 per C: IOc each 
W -L -10 WATT 1.000 OHM POWER RHEOSTAT 

5-6 PRONG WAFER SA ELITE SOCK EIS. $2.50 perc 
100 ASST. SOCKETS-4-5-6-7-OCTAL-53.50 per C 
IRC -1.000 OHM WIRE WOUND POTENT. -15e 
30 HY- FILTER CHOKE SHIELD-49e UN. -39e 
100 ALLEN BRADLEY -IW-'/ MEG RESIS. $1.25 
100 ERIE -I WATT -2,000 OHM RESIS.......$1.15 
10 WIRE WOUND RES. KIT. 6 -50 WATT ASST. 49e 
2 METER RF CHOKES 70 
PHONO PICK -UP REST. RUBBER -1 HOLE$ITG 6e 

YAXLEY 2,000 OHM WIRE WOUND RHEOSTATS 
19e each $1.00 per der. 
RCAVICTOR NEEDLE CAPS-2 PIECE 

TÚe ea BOTTOM 
CARTER 

EIRE 
RE WOUND 

C.T. VARIABLE 
E 

20 OHM 

G.E. TAPPED VOLTAGE DIVIDER -200 WATT - 
230 OHM- MOUNTED ON ASBESTOS BASE - 
TAPPED AT 180 -205 OHMS 25e 

RCA 6 OHM POWER RHEOSTATS 39e 
RCA RUNNING BOARD AUTO AERIAL 49e 
PHILCO AUTO SUPPRESSORS -'$S.00 per C; 7e ea 

30 WATT-6L6 BEAM POWER AMPLIFIER KIT. 
COMPLETE KIT OF PARTS WITH ALL NECES- 
SARY PARTS- TUBES -READY TO ASSEMBLE 
AND WIRE- NOTHING ELSE TO BUY -BUT 
SPEAKER AND MIKE. CHASSIS -20' LONG g 
8%_ WIDE -5- HIGH CADMIUM PLATED STEEL 
EXTRA HEAVY. PLATE SUPPLY -IS PROVIDED 
BY AN OVERSIZE EXTRA HEAVY TRANSFORM- 
ER 6- 4' /a' x 4-(I) FILAMENT SUPPLIED BY 
AN EXTRA HEAVY TRANSFORMER FILTER. BY 
PASS AND FILTER CONDENSERS. SOCKETS ALL 
READY MOUNTED ON CHASSIS. VOLUME AND 
TONE CONTROLS WITH SEPARATE AC SWITCH 
ARE PROVIDED. CIRCUIT IS THE LATEST TYPE 
OF PHASE INVERTER SYSTEM USING I -5U4. 
2 -616, I -6C5, I.61317, I -6N7. CHASSIS HAS 
AMPLE ROOM TO WORK ON OR ADD MORE 

RESISTORS. ETCA LARE ALSO PROVIDED. AND 
ALL PARTS ARE SIGNAL CORPS SPEC. BRAND 
NEW. NEVER USED BEFORE. A LARGE PIC 
TORIAL 
NOVICE 

DIAGRAM 
RBE ABLER TO ASSEMBLE H B E THIS 

KIT WITH EASE- MERELY BY FOLLOWING THE 
POINT TO POINT CONNECTIONS THAT ARE 
OUTLINED ON THE PRINT. COMPLETE BL6 KIT. 
LESS SPEAKER $18.95 

RADIO EXPERIMENTER'S SURPRISE PACKAGE 
PASS & FILTER 

SHORT 
-CONTAINS 

WAVEY TUNING UNITS. 
CONDENSERS. 

SAND 
AUDIO TRANSFORMERS. SOCKETS. RESISTORS, 
CHASSIS HARDWARE. OVER 15 LBS. OF VALU- 
ABLE PARTS 

TUBES-- 6SN7 -5e; 53-390: 2A7 -39e: 55-39e; 
117L7 -59e; 27 -25e; No. 15. same as No. 224 -20e 
DRY ELEC. FILTER COND. ASST. CONTAINS 10 

PIECES ALL BRAND NEW 150 -450V 51.10 
6 ASST. WET ELECTROLYTIC CONDENSERS 59e 

MINIMUM ORDER $2.00 - NO C.O.D. SH PMENTS - PLEASE INCLUDE POSTAGE 

NEWARK SURPLUS MATERIALS CO. 324 Plane Street Dept. C Newark 1, N. J. 
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SIGNAL GENERATOR 
(Continued from page 37) 

(See (fable II). The coil which covers 
the range from 400 to 550 kc has a 500- 
µµf fixed condenser across it to extend 
the low- frequency range. 

There are four coils, covering a range 
from 100 kc to 18 mc. Only the 400-550- 
Ice coil is shown. As shown, a lead from 
the grid of the 6K8 is run to the open 
terminal of one of the switches in each 
push- button unit, and one froni the 
plate to that of the other switch. The 
hot ends of the two coils in each unit are 
connected to the moving arms of the 
switches, and the other ends of the coils 
to ground. The other open terminals of 
the switches are connected directly to 
grounds. 

In the normal, or open, switch posi- 
tion, all coils are shorted to ground. 
Pushing any button from 2 to 5 puts the 
corresponding coil in the circuit and dis- 
connects any coil that is already in the 
circuit. (Caution: do not push more titan 
olio 0017 button at a time. More than one 
coil in the circuit causes incorrect cali- 
bration.) 

To save the work of winding, stand- 
ard 176 -kc, 455 -kc, broadcast and short- 
wave coils of the commercial type may 
be used, with some change in the ranges. 
By removing turns or increasing their 

.0001 
e--I 

Solo S250V 

6J5 

PHONES 

INPUT 

0 

INPUT - .0001 

Fig. 3- Circuit of the calibration monitor. 

number the proper frequencies may be 
covered and good oscillation character- 
istics obtained. 

To permit changing tubes without 
having to recalibrate the oscillator, a 
6- 15-4µf trimmer condenser is connected 
in parallel with the main tuning con- 
denser. 

A 1 -ma meter connected between the 
grid leak and the cathode of the 6K8 
will read the oscillator grid current, 
which should be about 100 to 150 µa. 
This current should vary as little as pos- 
sible over the entire frequency range. 

The oscillator may be calilrated by 
tuning the signal in on a properly 
aligned communications receiver and 
marking the frequency on the dial. Or 
the simple calibration monitor shown in 
Fig. 3 may be used in conjunction with 
an already calibrated signal generator. 
This monitor uses a 6K8 as a mixer and 
a 6J5 or 6C5 as an audio amplifier. The 
unmodulated signals from the oscillator 
and signal generator are injected into 
the two grids, and the signals listened 
to on the phones. When the signals zero 
beat, the frequency of the oscillator is 
the same as the signal generator's. By 
using this method, the oscillator can be 
calibrated point by point. 
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F.M. and Television 
Use this new giant manual of 

factory instructions for trouble- 
shooting. repairing, and align- * ment of any 1947 -1948 F.M. and 
Television set. Covers every pop- 
ular make. including F.M. tuners. 
AM -FM combinations, and all 
types of television receivers. De- 
tail circuit diagrams, theory of 
operation, test hints, alignment 
data, including both meter and 
oscilloscope methods. This is the 
material you need to fix any 
modern F.M. or Television set. 
Don't turn this profitable work 
away for lack of knowledge and 
information. Use this newest 
Supreme manual to save time 
and money on your very next 
F.M. job. Data presented on 192 
large pages, 81/4x11 in. 
Sturdy, manual -style $200 binding. Just pub - 
Iiahed. Special price.. 

New 1948 Manual 
Be prepared to repair quickly 

all new 1948 receivers. In this big 
single volume you have clearly - 
printed, large schematics, needed 
alignment data, replacement parts 
liste, voltage values, and informa- 
tion on stage gain, location of 
trimmers, and dial stringing, for 
almost all recently released sets. 
Makes toughest jobs amazingly 
easy. Find faults in a jiffy. 
Speed-up all repairs. The time 
saved on your next job will pay 
the $2 bargain price for the 
complete manual -after that you 
use it FREE. A worthy com- 
panion to the 7 previous volumes 
used by over 120,000 shrewd radio 
servicemen. New manual covers 
models of 42 different manufac- 
turers. Giant pine: 8% 

200 
11 in. 1nu -lal 

-style 
pages 

index. Manual 
binding. Price, only.. 

Aw1948 and F.M. íxanuah 
BIGGEST BARGAIN IN RADIO DIAGRAMS 
Make these two new mammoth volumes your money- 

saving source for data on all recently released receivers. 
Learn about modern circuit developments, be ready to 
repair any new radio no matter how complex. You pay 
only $2 for each of these large manuals. With these two 
volumes on your workbench there is nothing else to 
buy, nothing else to pay -a whole year of radio dia- 
grams and service data yours for a couple of dollars 
total. Again Supreme Publications beats all competition 
and gives radio servicemen greatest bargains in service 
information. Other volumes for previous years described 
below. No -risk examination granted to servicemen, 

FIND ALL RADIO FAULTS DOUBLE -QUICK 
You can speed -up and simplify radio repairs with 
SUPREME PUBLICATIONS Manuals. Service radios 
faster, better, easier, save time and money, use these 
most -often -needed diagram manuals to get ahead, earn 
more per hour. For the remarkable bargain price (only 
$2 for most volumes) you are assured of having in your 
shop and on the job, needed diagrams and other essen- 
tial repair data on 4 out of 5 sets you will ever service. 
Every popular radio of all makes from old- timers to new 
1948 sets, including F.M. and Television, is covered. 
Clearly printed circuits, parts lists, alignment data, and 
helpful service hints are the facts you need to improve 

your servicing ability. Save hours each day, 
every day, begin to earn more by making re- 
pairs in minutes instead of hours. Let these 
manuals furnish you with diagrams for 80% 
of all sets. There is no need to spend large 
sums for bulky, space -wasting manuals, or to 
buy additional drawings every few weeks ; be 
wise, use SUPREME Manuals to get the most 
in diagrams and service data for the smallest 
cost. Be money ahead with Supreme Publi- 
cations. 

Models Made byt 
R.C.A., Zenith, 

Philco, Sears, Fada, 
Emerson, Belmont, 
Detrola, Crosley, 
G.E., Westinghouse, 
Arvin, Majestic, 
Stewart- Warner, 
Admir al, Delco, 
Stromberg- Carlson, 
Western Auto, 
Sparton, Motorola, 
and many others. 

Use coupon to order manuals for examination Select Supreme Diagram Manual, and Record Changer Books You want to examine. 
Send the convenient no -risk trial coupon. Use the manuals to your own borne or 

Include all popular sets from 1926 to 1948. shop for 10 days at our risk. Decide for Sonnet( that Supreme Publleatiens are the 
greatest value. in service data. you must be completely satisfied, or return manuals 
and receive your money back. 

Record Changers Manuals 
Post -War Models 

Service expertly all modern (1945 -19481 
record changers. Just follow simplified 
factory instructions to make needed ad- 
justments and repairs. Hundreds of photo- 
graphs and exploded views. Large sire: 
8% x 11 inches. 144 fact -filled pages. 
Price only $1.50. postpaid. 

Pre -War Models 
Just what you need to repair quickly 

thousands of pre -war (before 19421 auto 
matte record changers, manual units, pick 
ups, wireless oscillators, recorders, and 
combination.. hundreds of mechanical and 
electrical diagrams. 128 large pages; sire 
8% x 11 inches. Price, only $1.50. 

See Your Radio Jobber or Send Coupon --)ke 

Supreme Publica tians 
PUBLISHERS OF RADIO BOOKS. MANUALS. AND -DIAGRAMS. 

9 South Kedaie Ave, Chicago 12, Illinois 
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NO RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 9 S. Redzie Ave, Chicago 12, ILL. 
Ship the following manuals on trial under your 

guarantee of satisfaction or money -back. 

New F.M. and Television Manual.. $2.00 

Post -War Record Changers 1.50 

Pre -War Record Players & Recorders 1.50 

I am enclosing $ send postpaid. 

O Send C.O.D. I am enclosing $ deposit. 

Name: 

1948 

1947 

1946 

1942 

1941 

1940 

1939 

1926 -1938 - $2.50 

PRICED 

AT ONLY 

$2 
EACH 

g 

Address: 

M 
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Our 26th Year 
ATTENTION!! 
ALL SCR -522 OWNERS 

Remote 
lBrand New a a in Original 

Packing; C.nshits of 5 push 
button sw Itches. Western 
Electric Pilot AMembIIo, with 

lever Switchonalllltlnished 
and 

Black Crackle. Order sails 
Today $1.25 ea, for only 

Antenna Plug 40 -PS -1 for 
5e2A 15e eat 

10 x 17 x 3 
5 a 10 x 3 

7 x 13 x 2 

10 x 14 x 3 

STEEL CHASSIS 
$1.38 11 x 17 x 8 $1.86 

87c 13 it 17 x 3 $2.22 
We 7 x 7 x 2 63e 

61.35 4 x 17x3 694 

CANS AND BOXES 
680 12x 7 x6 
78e IS 

a 

1.69 
9 x 7 2.35 

99c 11 12 x 8 2.25 

STEEL 
4 x 4 x 2 
4 x 5 x 3 6xex6 

INCH STEEL PANELS 
5V. x I9 87e 10'a x 19 $1.22 
7 a 19 96c 121/4 x 59 61.48 
8% x 19 $1.10 14 8 19 $1.82 

ye INCH ALUMINUM PANELS 
51 a 19 $1.74 8% a 19 25 

7 x 19 21.84 10V. x lb 2.57 

All above Black Crackle finish. Grey musk te order. 

RELAYS 
CS- DIFFERENTIAL RELAY 

Dual Boll with armature pivoted 
between calla. All contacts nor - 

ally open. Operates 220 -250 Volts. 
8000 Ohms each coil, remade 
S.P.D.T. Controls rated 2 amps. at 
110 VAC. Ideally suited for bat- 
anted or bridge type circuits where 
limited current re power Is avail- 
able. Will withstand 12 0 Vibra- 
tion up to 60 cycles at 85.000 
feet altitude. 
Special law prim 95c 
O.E. 2500 atm 4 Ma SPDT 5 prang plug in 
Hrrmennliy mewled, Brand New .8 .05 

CLARE TYPE RV-2 Sanitise Belay 6500 Ohm &PDT 
CoU Wound with 35700 Turn of No. 39 Ea. .... .95 

The Home of /1 AD/0 
TUBES 

58P1 CR Tubes 5' Green screen brand new 61.45 
SBP4 CR Tubes 5' White screen brand nw 1.48 
38P1 CR Tubes S' Green screen brand new 1.45 
832A Dual Beam Power Tetrode 2.15 
516 H.F. Twin Tritolo 
3024 Taupe Mix Plater 2000V 03 75Ma . 39 ae. 

10 for 3.50 

OIL FILLED CONDENSERS 
1 MM. 600 VDC...355 T Mrd. 330 VAS. 81.86 
2 Mrd. 600 VDC...355 0.1 Mfd. 7500 VDCC, 1.50 

10 MM. 600 VDC...98o 8x.1 Mfd 7000 VDC, 2.00 
2 Mid. 1000 VDC...691 .03 MId. 8000 VDO. .98 

SPECIAL 16 M1d. 400 VDC W.E 98 

I Mfd. 5000 VOC SNar 2.96 

SELENIUM RECTIFIERS 
FEDERAL TYPE Half wave 100 Ma. Mae 
FEDERAL TYPE half wave 200 Ma. doe 

While They Lest 

6 .50 
.60 

Wire Wound 
Potentiometer 

100,000 ohm. precision made. O.R. 
type, 25 watt, 6 dime- $1,75 
ter. Brand new 

METERS 
5 -0-6 AMPS. D.C.. charge & dia - 

Wargo scale, 2 Ri) I .69 
0-1 AMP. H.F. O.F., 2- Rd 2.45 
100 AMP -5 vat D.C. 3 Scale 4Y' 
noire Gray finish with 100 AMI'. 
shunt 2.95 

11 net rated 25% with order. balance C.O.D. All prices 
F.O.B. our warehouse New York. No order under 8200. 

We ship to any part of the globe 

LEEDS RADIO CO. 
73 Veewy Strut 
COrtlandt 7-2612 

Dept. RG6 

New York (its 7 

Quality-Price-Dependability 

BC -645A 450MC X- Mitter -Receiver 

BRAND NEW 
Complete with 
Tubes including 2- 
7E6, 2 -6F6 2 -965, 
4 -7F7. 4 -7f7, and 
1 -WE B16A door 
knob. Can be easi- 
ly converted for 
Phone or CW on 
420 -460Mc Bands. 

$7.95 

Each 

DYNAMOTOR 5047 
D.C. Input 27.0 volts at 1.75 amps. 
D.C. output 285 volts at .075 amps. 
Continuous Duty Rating. Brand New. each 

DM -43A DYNAMOTOR. Manufactured by O. E. New. 
Input 24e N 23 amps. 7500 RPM; output 51'01030'2,S 

Bp 
@aí15 /260 mllliamps; filtered $2.95 

95c 

ITEMS YOU MAY BE LOOKING FOR 
IN 23A Xtal Mode., 35e ea.. 3 for $1.00 
4RC.5 Silver Plated Banana Plugs. Per dos .10 
De lue Wire Wound Pot 20.000 ohms. 12 watt .49 
RS-8 Octal Sockets. Loa Loss .08 
110V l'Ilot Assemblies I Ball's Dye Red .39 
Ye watt Bayonet Base Neon 20 
1/25 watt Bayonet Base Neons .O8 

MICA CONDENSERS 
.01 -600V Postage Stamp Each 5c 
.003 -2000V Postage Stamp 100 for $4.75 .006 -600V Postage Stamp 5 

z 

OUNCER TRANSFORMER 
as per Schematic 

1 -2 1 ohm D.C. rte.; 25 ohm. 
lint,. 

3 -4 220 ohm D.C. Res. 
hm. hap 

4-5 235 ohm D.C. Rs. 
6-1 850 ohm D.C. Rea. 8-8 2000 

ohm Imp. 
7.0 400 ohm D.C. Bee. 
Special at 35e toe. 10 for 62.86 

3-5 500 

ing crystals (or properly biased diode 
tubes) connected oppositely and in par- 
allel (Fig. 2). The a.f. currents are not 
rectified because they can flow in either 
direction. Each crystal has a fairly con- 
stant resistance when more than 0.5 volt 
is applied across it, but below this value 
its resistance rises sharply. When the 
voltage is very low, as it is when only 
background noise is present, there is 
practically no transmission. Medium 
and loud speech or music will pass free- 
ly, however, along with whatever noise 
may be present at the time. Such noise 
is then masked effectively by the desired 
signal. 

14 

IN H DUT 

Fig. 2- Parallel diodes control input levels. 

This system reduces noise and re- 
quires only a simple circuit. Unfortu- 
nately, the output cannot sound exactly 
like the input since the transmission is 
non- linear. Harmonics and beats are 
introduced along with the original fre- 
quencies. However, spurious responses 
are at least one octave removed from 

AMPL 

SAND PASS FILTER 1.5 3RD: 

NOISE REDUCTION 
(Continued from page 23) 

its original frequency. Filters can there- 
fore be used to eliminate the undesired 
harmonics. 

Two filters are used for maximum 
effect, one at the input and the other at 
the output of the channel. Each is de- 
signed to attenuate response outside of 
a given octave. To cover the whole audio 
range, many separate octave- filtered 
channels in parallel must be used. How- 
ever, the higher frequencies carry most 
of the noise, so the lower sound register 
(up to several kc) may be transmitted 
through a separate parallel channel 
with no need for noise reduction. 

For home reproduction of phonograph 
selections two channels are sufficient. 
One can pass up to 8 kc with no noise 
reduction. The other can be an octave - 
filtered channel transmitting 3 -6 ke. For 
still higher fidelity, more channels are - 
required. One circuit has been designed 
with four channels. Three of them are 
filtered to transmit the following octaves 

Lo PASS FILTER 0 - 1.5 SC 

DITTO 3 -68C 

NONLINEAR SYSTEM 

DITTO 

BAND PASS FILTER 1.5- 35C' H 

DITTO 3-65C 

!!llü 

- DITTO 6 -í25C DITTO DITTO 5.12NC 
1 

Fig. 3 -Olson noise reducing system. Only two channels are required on home phonographs. 
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respectively: 1.5-3 kc; 3-6 kc; 6-12 kc. 
The other channel is a low -pass network 
which transmits frequencies below 1.6 
kc. Block diagram appears in Fig. 8. 

Advantages claimed for the octave - 
transmission system are: There is no 
audible "swish" due to time constants 
because the circuit operates instantane- 
ously. Furthermore, the output level is 
identical with the input for volume 
greater than the threshold value. Fi- 
nally, the circuit requires practically no 
maintenance and is easy to operate. 

The author will be pleased to answer 
any questions in connection with the 
above article. Simply address I. Queen, 
care of this magasine. 

POLARITY TESTER 
On a.c. operated instruments, it is 

often necessary to determine the line 
polarity to avoid shocks and possible 
damage to meters and components. De- 
termine which prong of the line plug 
must be grounded and solder one termi- 
nal of a small neon lamp to it. To the 
other terminal of the neon lamp attach 
a short piece of wire with an insulated 
phone tip at the end. Insert the plug into 
the outlet and touch the phone tip to 
the grounded plate or screws of the out- 
let box. If the lamp lights, reverse the 
plug. 

The lamp is very small and fits neatly 
into a recess cut in the body of the plug. 
The plug is wrapped with transparent 
tape to hold the lamp firmly. 

J. SIMRIN, 
New York, N. Y. 



WORLD -WIDE STATION LIST 
Edited by ELMER R. FULLER 

REPORTS were received this month 
from Gil Harris of Massachu- 
setts; Charles Edwards of Massa- 
chusetts; Charles H. Fuller of 

New York; the Department of State; 
and the Canadian Broadcasting Cor- 
poration. Several new frequencies are 
now in use by the U. S. shortwave sta- 
tions. The log this time went to press be- 
fore the information was received and 
therefore the necessary changes were not 
made. The following information supple- 
ments that given in the list: 

WRUW, Boston, on 11.720 to Central 
America from 1730 to 1900 and 2000 to 
2400 hours, EST. WRUX, Boston, 17.750 
to Europe from 1435 to 1715 hours. 
WLWR2, Cincinnati, 15.330 from 1800 
to 2400 to South America. KCBF, Del- 
ano, 9.700 to Japan and China from 0400 
to 0930 hours. KCBR, Delano, 9.750 to 
the Philippines and the East Indies from 
0400 to 1005 hours. KCBF, Delano, 
11.810 to Alaska from 2000 to 2200 and 
2215 to 2400. KNBA, Dixon, 6.060, to 

Hawaii from 0.400 to 1005. KNBI, 6.120, 
to China and Japan from 0400 to 1005. 
KNBX, Dixon, 11.790, to China and 
Southeastern Asia from 0400 to 1005. 

KNBX, Dixon, 15.250, to South Pacific 
islands from 0030 to 1700 and to South 
America from 1900 to 2400. WCDA, New 
York City, 11.830 to Mexico from 2000 
to 2200. WCBN, New York City, 15.270 
from 1115 to 1630 to Europe and to 
South America from 1645 to 1700. 
WCBX, New York City, 17.830 to Eu- 
rope from 1115 to 1630; to South Amer- 
ica from 1645 to 1700 and 1800 to 1900, 
and to Brazil from 2000 to 2200. WNRI, 
New York City, 18.160, to Europe from 
1000 to 1800. WCRC, New York City, to 
Europe from 1100 to 1630; to South 
America from 1645 to 1700. KGEX, San 
Francisco, 11.730 to the Philippines 
from 0030 to 0345 and to the East Indies 
from 0400 to 1005. KWIX, San Fran- 
cisco, 11.860, to Japan and Korea from 
0400 to 0930. WGEO, Schenectady, 
15.330, to Europe from 1115 to 1730. 

Location Station Freq. Schedule Location Statism Free. Schedule 

UNITED STATES 
Boston. Mua WRUS 6.040 Alexlean beam. 2000 to 

2400 
Boston, Maas. WRUX 9.540 Central American beam, 

1725 to 1800 
Boston. Mau. WRUW 9.570 South American beam, 

2000 to 2200 
Boston, Mua WRUS 9.570 European beam, 1430 to 

1805 
Boston, Mau. WRUW11.720 (central Amenas beam, 

1730 to 1900; 2000 to 
2400; Sundays, 1730 to 
1800: 2000 to 240e Baton, Mau. WRUL11.720 Central American beam. 

200 to Bata s. . Su W RU W 11.730 European Obam, 1435 to 
1715 

Becton, Mw. WRUA11.790 European beam, 1430 to 
1805 Sate, Mua WRUAI5.200 European bum. 1100 to 
1700 

Baton. Meas. WBOS15.210 European beam. 1100 to 
1700: South American 
beam, 2000 to 2200 

WRUAI5.290 Central American beam, 
2000 to 2400 

Bosta, Mua. 

Butes. Mus. 

Bests., Mua. 

Baton. Mau. 

Bata, Mau. 

Cincinnati. 0. 

Clnelnnst), 0. 

Cincinnati, 0. 

Cincinnati, 0. 

Cincinnati. 0. 

Cincinnati, 0. 

Cincinnati, 0. 

Cinelnnatl, 0. 

WRUL15.290 European beam. 1115 to 
1715; South American 
beam. 1730 to 1900 

WRU %17.750 
undays to 1800 

European beam, 1131 t. 
1715 

WRUWI7.750 European beam, 1113 to 
1430 

WRUX25.600 African beam. 1330 to 

WLWSI 6.080 Wet South American 
beam. 1900 to 2400 

W L W O 9.590 European beam. 1530 
1700 

WLW82 9.700 South American beam 
1900 to 2400 

WLWSIII.700 European beam. 1515 u 
1700 

WLWS211.700 North African beam 
1515 to 1100 

WLWRI11.710 South American beam 
1800 to 2400; Sunday. 
1900 to 2400 

WLW011.790 South American beam 
2000 to 2200 

WLWK15.250 European beam. 1200 to 
1700 

(Continued on page 64) 

"He services all the midget sets." 
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ESPEY 
aa cN,lmNt_gill 

How many times have you 
wished you could replace that 
worn out AM set now housed in 
a beautiful, highly thought -of 
cabinet? At last it's possible - 
and at a price within the reach 
of everyone! The ESPEY line of 
custom -built chassis is designed 
for just such installations, as 
well as for custom -built and 
other special applications. Take 
the ESPEY MODEL 7 -B, for in- 
stance. It's a top -quality AM- 
FM receive r, featuring high 
fidelity reception, illuminated 
slide rule dial, full tone control, 
and is wired for phonograph 
operation. 
Its superheterodyne circuit con- 
tains 10 tubes plus a rectifier 
tube, and operates on 105/125 
volts AC, 50/60 cycle. Further- 
more, it's supplied ready to oper- 
ate, with 10" speaker containing 
an Alnico No. 5 magnet, both 
AM and FM antennas, and all 
hardware needed to make the 
installation easy and complete. 

For full details write to Dept. C 

A LISTENING SHELL 
An artillery shell that listens and 

records what it hears is the invention 
of three inventors in the New York 
area, Harvey Fletcher, John F. Muller 
and Karl D. Swartzel, Jr. The projectile 
was originally intended as a means for 
testing the possibility of producing 
audio -proximity fuzes for anti -aircraft 
shells, instead of the radio-proximity 
ones finally adopted. Compact, rugged 
microphones, hooked to recording ap- 
paratus, were installed in the noses of 
the shells to trace wavy lines represent- 
ing the shells' own sounds, plus the 
noise of airplane motors which they 
might be approaching. The patent, No. 
2,436,384, has been assigned to the Bell 
Telephone Laboratories. 
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DOWN - DOWN 
GOES THE COST OF 

TELEVISION 
GENUINE BRAND NEW 

R.C.A. TELEVISION KIT 

Now. for the first time you are offered a baste kit 
consisting of the finest essential components enabling 
you to build anything from a r to a 20' Television 
Rece'.w.r. These parts are the best the Industry has 
to offer -Ali genuine R C.A. Also included is a sche- 
matic diagram and is complete parts list of the minor 
components necessary to make up a complete TV re- 
ceiver. Described and pictured below are the various 
components included In this sensational kit. 

KIT CONSISTS OF: 
Yoke Typo Television I.F. and 

20101 Video Coil Kit Type 
204 %2 

Deflection 

Width C o n t r o t Type 
201R1 
Norilenta l Linearity 
Control Type 201R3 
Power Translormf 
Type 20178 
Yoke Mounting HOad 
Type 201X1 
Focus Coil Type 20201 

Trans- 
former pe 

Output ana 
0472 

Filament Choke Type CON - 

2041..1 PLETE 
Tho parts in this kit. If purchased separately, would 
list at o cr 5139.00. Niagara saves you over 50°e. or 
a big 570.20. GET YOURS TODAY. 

Vert. Bloating-Oseilla- 
tor Transformer Type 
208T2 
Noria. Blocking-Oscilla- or Transformer Type 
2081'3 
Mori.. Output Trans- 
former ype 21171 

SPECIAL 

RADIO MAN'S SPECIAL 
5" cr 7° TELEVISiON FOUNDATION KIT 
HERE IS ONE OF THE BIGGEST BARGAINS 
EVER OFFERED IN TELEVISION FOUNDATION 
KITS. 
This TELEVISION FOUNDATION KIT consists of 
the most essential (and expensive) parts needed In 
constructing a tole-vision receiver. Starting with the 
hi. volt. power supply. for the scope, right through 
to tho antenna This kit contains: High voltage scope 
transformer (for 5" or 7" tube), 2X2 filament trans- 
former, lo. volt. transformer for 

1 

ce v cathode 
ray filament transformer, filter choke. 6.3 filament 
transformer for 15 six volt tubes along with five volt 
transformer for the 5U4. the two hi. volt filter con- 
densers. blocking osci., transformer for di RF's sound 
and video IF's, peaking toils and discriminator 
transformer. The rectifier tubes 2X2 and 5U4. the 
picture tube 5BP4, and an all aluminum dipole 
antenna are e also included. 
A 26 page instruction book, Including large 12 by 18 

schematic diagram, theory of television. circuit func- 
tions, explanation 

p 
f scanning, proli nary volt. 

measurements, parts lay -out and find adjustment of 
the television receiver which facilitates easy alignment 
without the use of elaborate test equipment conies 
with each unit. 
If you are radio man you will probably have all of 
the minor parts not included in this foundation kit. 
By following the simple schematic diagram and In- 
structions you can thus build a television receiver 
at ninny dollars savings. 

The above Kit with parts as mentioned $34.75 
Tho aboyo Kit with 7EP4 for an additional 12.95 
Remaining of of necessary tubes ....... 14.95 
Completely punched chassie cor above Kit 5.50 

BRAND NEW 7EP4's 
INDIVIDUALLY BOXED -STANDARD BRAND 

A STEAL AT $17.95 
WRITE TODAY FOR OUR NEW TELEVISION 
FOLDER ON SPECIAL KITS, COMPONENTS, 
TUBES. AND OTHER TV SUPPLIES. BE 
SURE YOU ARE ON OUR SPECIAL TELE- 
VISION MAILING LIST. 

PLEASE PUT MY NAME ON YOUR TELEVISION 
MAILING LIST FOR SPECIAL TV BULLETINS. 

NAME 

ADDRESS ZONE 

CITY STATE 

NIAGARA RADIO SUPPLY CORP. 
160 Greenwich St., New York City 6, N. Y. 
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Location Station Freq. Schedule 

Cincinnati, O. WLWR215,330 
18Wtht 

American 
n Sundays, 

1900 to 2400 
European Doom, 1300 tu 
1700 
Nor t h African Loam, 
1300 to 1700 
}wtr000an beam, 1200 (u 
1.'.15 

Soon)) American beam, 
26110 tu 2200 
Durum,. beam. 1200 to 
13 
No00 r t Is African beam, 
1200 to IS 
1;00pí00 boom, 1100 to 
1 "W 
(21aí0 Philippine beam, 
0400 to 09311 
Jaisiliese Ilhin.9e beam. 
Oleo to 103,1 
l'IUIibione Kist Indic. 
beam. 0100 to 1005 
Sooth lr,11 beam. 
1910 to 2.1181 

Alaskan beans. 2213 to 
0745 
Alaskan beam, 2215 tu 
0345 
South American beam. 
10110 to 2400 
Hawaiian bean, 0400 to 
1005 
Chinese- Japanese beam, 
0400 to 1005 
ItaKe11at1 Australian 

Mbeaoum,, 

0230 to 0345; elf 
limya 

Dixon, Cal. KNBI 0.700 (leai-la n oso beam, 0230 to 

Dixon, Cd. KNBX11,790 ns -Southwest Anta 
beans 0400 W 11)05 

Dixon, Cal, KN BX15,Y50 Scotch Poche to son. 0030 

am, 1000 to 24011 
1700; South American 

Lo 
Dixon, Cal. K68í17.770 Routh American beam, 

1900 to 2400 
New York City WCBN 9.650 South American beam, 

2000 to 2200 
New York City WNRX 9.1170 beam, Dea, 1800 to 

í9W: 2000 to 2300 
New Park City WOOW 9.700 European beam. 1515 to 

1800 
New York City WCDAII.730 Mealc-ut beam, 2000 to 

New York City WNRX11.830 European beam. 1400 to 
1700 

New York City WNRA11.870 European beam, 1515 to 
1800 

New York City WOOCI5.130 European boom. 1000 to 
'too 

New York City WRCA15.150 European beam. 1100 to 
1700: Brazilian beam. 
1800 to 1900; 2000 to 
2200 

New York City W28615.270 an boom, 1115 to 
1030 

New York City W28215.270 South American boum, 
1900 to 2400 

New York City WNREI5.280 Eß15 txuroan beam, 0500 to 
I 

Now York City WNBII7.780 European 800: beam, 1100 to 
1800: South American 
beam, 1900 to 2400 

New York City WCBX }:u0RRen bean 1115 to 
1630; South American 
beam, 11)45 to 1700; 
1800 to 1000: Brazilian 
Loam, 2000 to 1200 

New York City WNRI18.160 Eurpean Doom, 1000 to 
1800 

New York City WOOW21,500 European beam, 1100 to 
1500 

New York City WCRC21.570 630; ea beam. 1100 to 
1630; South American 
beam. 1645 to 1700 

New York City WNRA 21.610 .an beam, 1000 to 
150 

New York City WNRX31.490 European beam, 1100 to 
17 :íu 

San Francisa KGEI 9.530 beam. 0030 Mud-Pacific 
to 0 5 3 0; Philippine 
beam. (1545 to 0930 

Sen Francisco KWID 9.570 Chinese beam, 0700 to 

San Francisco KWIX 9.570 Alaskan beam, 2215 to 
0345 

San Francisco KGEI 9.670 South oA .1111) 
an beam, 

San Franciso KGEX11.730 Phllopinu boom. 0030 to 
0345: Philippine - East 
¡noodles beans, 0460 o 
l 

San Francisco KWIX11,860 Japaneo'- (ldnoao beam, 
041111 to' 0930 

San Francisco KWIDII.900 South Pacific beam, 0030 
0 0630 

San Francisco KWID17.760 Smith Americans beam, 
lout to me 

San Francisco KG EX17.A80 í+00h 2400rican boom, 
1900 to 

American Schenectady WGEO 9.530 Routh 
to 2400can 

Deam, 

Schenectady WGEX 9.670 European beam, 1530 to 
1700 

Schenectady WGEA11.770 European beam, 1415 to 
1805 

Schenectady W6EA11.810 Brazilian beam. 2000 to 
2200 

Schenectady WGE015.330 Forope. beam, 1115 to 
1730 

Schenectady WGEX17.880 European beam, 1100 to 
1515 

UNITED STATES 
Schenectady WGEA21.590 

Washington WWV 2.500 

Washington WWV 5.000 

Cincinnati, O. WLWRI15.350 

Cincinnati, O. WLWR215.350 

Cincinnati, O. WLW017.800 

Cincinnati. O. WLW K17.800 

Cincinnati. O. WLWSI21.650 

Cincinnati, O. WLWS221.650 

Cincinnati. O. WLWLI21.690 

Delano. Cal. KCBA 6.170 

Delano, Cal. KCBF 9.700 

Delano. Cal. KCBR 9.750 

Delano. Cal. KCBR15.130 

Delano, Cal. KCBA15.150 

Delano. Cal. KCBFII.SI0 

Delano. Cal. KCBA21.460 

Dixon. Cal. KNBA 6,060 

Dixon, Cal, KNBI 6.120 

Dixon, Cal. KNBA 0.850 

European beam, 1115 to 
1400 
U. R. Bureau of Stand - 

ards; enntlnwnsly 
U. R. Itureau of Stand- 
ards: ronttnuouaty day 
and night 

Location Station Freq. Schedulo 

Washington WWVa0.000 

Washington WWV15.000 

Washington WWV20.000 

Washington WWV25.000 

Washington WWV30.000 

Washington WWV35.000 

U.S.S.R. 
11.720 

Komsomolsk 9.' 0 
Moscow 6.810 
Moscow RVIS 5.940 
Moscow 6.030 
Moscow 9.680 

M oscow 7.300 

Moscow 9.480 
M know 9.710 
Moscow 11.830 

Moscow 11.780 

Moscow 11.830 

Moscow 11.880 

Moscow 15.320 

Moscow 15.840 

Moscow 16.230 

URUGUAY 
Montevideo CXA6 9.620 
Montevideo CXA1911.830 
Montevideo CXA1011.900 

VATICAN CITY HV1 5.970 
VATICAN CITY HV111.740 

VATICAN CITY HV115.190 
1145 

VATICAN CITY HV117.440 0715 to 0845 
VENEZUELA 

Barquisimeto YV3RS 3.490 1630 to 2100 
Barqu.simeto YV6RC 3.510 1800 to 2130 
Barquisimeto YV3RN 4.990 0630 to 2230 
Caracas YV5RY 3.380 0930 to 2230 
Caracas YVSRW 8.400 0560 to 2230 
Caracas YV5RX 3.500 0930 to 1400; 1530 to 

2230 
Cantu YV5RS 3.530 0530 to 2230 
Caracas 4.920 0600 to 2230 
Coro YVIRY 4.770 1800 to 2130 
Maracaibo YVI RT 3.370 1730 to 2230 
Maracaibo YVI RU 3.440 1900 to 2130 
Maracaibo YVI RV 4.750 1730 to 2130 
Maracaibo YVIRL 4.810 0530 to 2230 
Maracay YV4RK 3.390 1800 to 2230 
Merda YV2RC 3.420 1800 to 2130 
Puerto Cabillo YV4RQ 3.480 1700 to 2130 
Sao Christobal YV2RN 4.830 1100 to 2130 Trujillo YVIRO 3.310 1700 to 2130 
Valencia YV4RP 3.460 1730 to 2130 
Valencia YV4R0 4.780 1630 to 2130 
Valera YVIRZ 4.840 1630 to 2145 

YUGOSLAVIA 
Belgrade 9.420 0000 to 0230; 0630 to 

0845; 1110 to 1125 

D. S. Bureau of stand 
ards' continuously day 

d night 
U. S. Bureau of Stand- 
ards; continuously day 
and night 
U. 8. Bureau of Stand- 
ards 
U. S. Bureau of Stand- 
ards; continuously day 
and night 
U. S. Bureau of Stand- 
ards; continuously day 
and night 
U. S. Bureau of Stand- 
ards: continuously day 
and night 

0700 to 0815 
2100 to 2400 
schedule unknown 
2300 to 1000 
schedule unknown 
1600 to 1745; 2315 to 
2345 
1300 to 1800; 1815 to 
2100 
2200 to 0200 
2300 to 0730 
1930 to 0300; 0800 to 
0800: 0830 to 1300 
09110 to 1000; 2000 to 
2130; 2200 to 0100 
2200 to 08110; 0730 to 
0845; 1100 to 1800 
1820 to 1930; 2000 to 
2045 
01100 to 0500; 0530 to 
0800; 0830 to 1100; 2200 
to 2300 
2200 to 0800; 1000 to 
1100 
0745 to 0815; 1820 to 
1930; 2000 to 2180; 2200 
to 0200 

1530 to 2100 
0600 to 2200 
1830 to 2115 
1000 to 1100 
0015 to 0025; 0830 to 
0900: 1100 to 1145 

to 0930; 1100 to 

T® 
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WHISKEY j 
1 sttsc . 

"SPIRITED" 
HANDY 
TALKIE 

Simple way how to 
convert old Handy 
Talkie case into very 
"refreshing" utility. 

-By Grego 
Bans huck 

WOOD 
BASE 
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Gettour ALLIED catalog Now 

172 Value-Packed Pages Including 
Everything New in Radio .. . 

...w ilt4.g 

FREE 

FIRST WITH 

TELEVISION by hallicrafters 
Amazing Performance at Low, Low Cost! 
Fully described in ALLIED'S latest Catalog -the new Hallierafters Model 
T -54 Television Receiver for use in all television areas! Here's perfected, 
clear, sharp, bright Television at low, low cost. The 7' diameter view- 
ing tube provides a brilliant picture 53'4' long by 4' high -a full 23 
square -inch picture area. Push -button tuning is factory pre -set to the 
13 television channels. Receive the station in your area just by pressing 
the proper button. Easy to operate! Combined power switch and contrast 
control turns set on and regulates picture for best definition; brightness 
control adjusts for best viewing brilliancy; horizontal and vertical con- 
trols frame picture properly; fine tuning with l me range provides exact 
tuning of sound channel. FM audio channel circuit eliminates man -made 
static. Has built -in 4' x 6' oval PM speaker; plenty of audio output and 
exceptional tonal fidelity. Distinctively styled, completely self -contained 
in furniture steel cabinet finished in rich silver -gray with airodized top; 
handsome control panel in two -tone gray. Overall size, 201/2' long, 91/2' 
high, 16' deep. For 105 -125 volts, 50 -60 cycles AC. Complete with tubes 
and operating instructions. Underwriters' approved. Shpg. wt., 45 lbs. 

NET, f. o. b. Chicago, Only $16950 
Easy Payment Terms: $33.90 down, $ 11.98 monthly for 12 months. 

THE 
WORLD'S 

LARGEST 

RAalo 
SUPPLY 
HOUSE-. 

RADIO -CRAFT for MAY. 1948 

Send for Radio's 
Leading Buying Guide 

'172 -Page Buying Guide 

MORE THAN 10,000 ITEMS 

Everything In radio for everyone 
in radio! Complete lines of all 
leading makes of parts and equip- 
ment -all from one great, cen 
trollied source. For newest de- 
velopments and best values, see 
your ALLIED Catalog. 

TELEVISION & HOME RADIOS 
A special selection of outstanding 
models -table radios, consoles, 
combinations, FM -AM -plus new 
Television, offered first by ALLIED 

at real savings. Hand- picked 
models -the choice of experts! 

AMATEUR STATION GEAR 
Here's heaven for the Ham! You'll 
find everything you need for your 
shack in the new ALLIED Catalog. 
See all the latest releases in re 
ceivers, transmitters, parts, station 
equipment -biggest Ham listings 
in radio! 

NEW P. A. EQUIPMENT 
Packaged, ready -to-use Sound 
Systems; amplifiers guaranteed 
for one full year, everything in 
speakers, microphones, P. A. ac- 
cessories, intercom and record- 
ing equipment -leading head 
quarters for Soundmen! 

ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept, 2 -E -8 
Chicago 7, Illinois 

Send FREE New ALLIED Catalog. 
Ship Hallierafters' T -54 Television Receiver. 

Full Payment 
Part Payment 
(Balance C.O.D.) 

El Send AWED Easy Payment Plan details and order blank 
,lsZgare 

Address 

Enclosed S 

Grr Zayre Stob 
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foo 
'Send for 

FREE 
BULLETIN 
Sent you every month. It's 
crammed full of real buys. 
A post card with your 
name and address brings 
it lo you. You can't afford 
to miss its bargains. Mail 
your card today. 

QUALITY ITEMS 
AT LOWER PRICES 
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Serviceshop Tests Serviceshops 
By ERIC LESLIE 

// NOWLEDGE Precedes Intelli- 
gent Action." This old proverb 
is truer in radio than in almost 
any other branch of modern 

industry. The progressive radio tech- 
nician is an avid reader of radio maga- 
zines, books and manuals and a steady 
patron of radio- electronic schools. These 
are available in quantity, so he has little 
difficulty in keeping abreast of the tech- 
nical advances in radio. 

But when it comes to setting up a 
business of his own -to actually estab- 
lishing a service shop -the radio tech- 
nician has no knowledge to guide him. 
Starting with a given capital, he wants 
to know the answers to such simple 
questions as "How much rent can I 
afford to pay ?" or "What part of my 
investment should I devote to test equip- 
ment?" 

One of the leaders in bringing techni- 
cal knowledge to the radioman, Howard 
W. Sama of the PhotoFact Service, de- 

cided to prepare a study on this impor- 
tant serviceman's problem. He found 
that nobody had any facts on which such 
a study could be based. And there 
seemed no way to get them. Various 
surveys had turned up bits of informa- 
tion on the business side of radio serv- 
icing, but these scattered and unrelated 
items were of little use to the radio 
technician starting up in business. 

There was but one way to get the 
information -actually establish an ex- 
perimental radio service shop, and learn 
the hard way -the only way a would -be 
serviceman can now learn anything 
about the business angles of his trade. 
Sams decided to start his own shop and 
learn by experience the opportunities 
and pitfalls of radio servicing. 

The first step was into one of the 
pitfalls. A likely location was chosen. 
It was selected to combine low rent with 
a large volume of traffic past the store. 
An apparently ideal spot was found at 

GENERch pö 
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S 

39 
tH fo 12'g0 

DEMAND THIS 

SEAL OF QUALITY 

46 

ORDER INSTRUCTIONS 
Minimum order -52.00. 25% de. 
posit with order required for all 
CO.D. shipments. Be sure to Include 
sofficient postage- will be 
refunded. Orden received without 

postog will be shipped 
express collect. All prices. 
1.0.8. Detroit. 

1 1 II 

KHVIV SUPPLY & 

ENGINEERING CO., Inc. 
125 SEEDON AVE. DETROIT 1, MICH. 

Work on the new Sams' test bench. Left portion is part of a second identical bench used to 
double length. The large stock of meters represents part of Sams' equipment -testing program. 
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the crossing of two main traffic arteries 
and a store was rented. 

Only after starting work in the new 
shop was it noted that other considera- 
tions than rent' and prospective trade 
are important in selecting a location. 
The new place was noisy. The trackless 
trolley past the shop daily took hun- 
dreds of prospective customers past the 
door, but it also sent out high -power 
broadcasts with each shower of sparks 
from the overhead conductors. Flashing 
neon signs on the two filling stations 
across the intersection also made plenty 
of noise, as did those of the supermarket 
next door. "Signal tracing" showed that 
three doctors and one dentist -with X- 
ray machines -were located in the block. 
Sams wrote his heading for Lesson One: 
"Check your proposed location for noise 
as well as its business possibilities." 

Lesson Two was a design project. 
Problem: To find or design an efficient 
and suitable workbench. Sams had 
learned from many servicemen that 
what the majority wanted was some- 
thing relatively inexpensive. For those 
who could afford a higher -priced bench, 
there were excellent commercial models. 

The designers abandoned tradition 
and struck out along revolutionary lines. 
The bench they produced consists of 
two parts -a flat top and a pair of 
shelves behind it. These shelves are the 
novel feature. 

The back of the average bench is used 
as a panel for instruments. But most 
instruments used today are the portable 
type. In servicing FM or television sets 
-where two or three instruments may 
be connected to the same receiver -the 
mobility and flexibility of the portable 
instrument are especially important. 
This bench is designed for use with por- 
table instruments. They can be stacked 
on the lower shelf at bench level and 
directly behind it, and used either in 
place or pulled out to best position. 
Those used less can be kept on the upper 
shelves. 

Another point in favor of the shelves 
is that customers dislike to see their sets 
scattered over the floor, where someone 
may step through the loudspeaker. The 
shelves provide space for such radios. 
Receivers whose repair is temporarily 
interrupted -while waiting for parts, 
for example -can also be lifted to a 
shelf. This frees bench space and thus 
adds to virtual bench area. 

Another feature the technician will 
appreciate is the overhang at the front. 
See drawing, Fig. 1. Much repair work 
is done sitting down, and the overhang 
provides kneeroom. There is an accom- 
panying disadvantage - the drawers 
must be spaced a few inches below the 
bench top for accessibility. Shelf space 
in the compartments beside the drawers 
permit storage of parts, radios, or larg- 
er tools, depending on the serviceman's 
need and the other fittings of the shop. 

The bench may be expanded by plac- 
ing its end to the wall and putting a sec- 
ond bench on the other side of the shelf 
rack. Two repairmen can then work 
without getting in each other's way, but 
both within reach of instruments. 

(Continued on following page) 
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H 
THE WORKS! 

BUILD YOUR OWN 
6-tube super -het. 2-band receiv- 
er . . slug tuning. We furnish 
blond, Swedish modern cabinet, 
slug tuner and dial plate Also 
schematic with list of other 
parte required 22.95 

Kit with all neceaeary parts to 
complete above 26.95 

Less tubes 

DYNAMOTOR 
(Slightly Used) 

Input 24 V D.C. 12 Amp. 800 
V. D.C. .26 Amp. Output 160 
V. D.C..01 Amp. 14.6 V. D.C. 
6 Amp. with Voltage Regu- 
lator and Filter System 22.95 

BUTTERFLY TUNERS 
80 to 800 Mc., 300 to 1000 
Mc. New In cartons-91.89 

PHOTO -CELL 
AMPLIFIER 

110V. 60 Cy. Drawer type. 
Has milliammeter on front 
panel. Complete with tubes 
6V6. 6.77. 46. 80, VR106 

$9.95 

PARABOLIC REFLECTORS 
15" spun aluminum. Alsek 
fin. for 1900 Mc. Up. 
Pr. 53.00 

Remote Control Tuner 
0.38 /ARC6 Tuning head 
6 volume controls l e s s 
switches 39c 

3 for 21.00 

PHOTO CELL RELAY 
CONTROL 
Amplifier De 
V r y Com- 
plete with 
Tube. .26 

MASTER CONTROL 
FOR 

RADIO 
Compass 

Com- 
plete with 
meter. 

21.39 

TRIMMER AND PADDER 
Condenser Assortment 

20 for 21 
CONDENSER 

ASSORTMENT 
Mica, Ceramic. Paper, Tubu- 
lar, by-pass and Can. 

100 for 22.69 

MICRO AMMETER 
Beede 0 -200 D.0 23.00 

MILLI AMMETER 
Beede 0 -1000 MA 21.95 

METER RECTIFIERS 
Full Wave 95c 
Half Wave 65c 

PUSH BUTTON 
ASSEMBLY 

Can be used on 
most any stand- 
ard radio. Com- 
plot* with con- 
denser and re- 
sistor , 4 
stations ....791 

RESISTOR ASSORTMENT 
i and 1 Watt . . . Aast. 
Ohmio values . . 
100 for $1.69 200 for 26.95 

KNOB ASSORTMENT 
25 Knobs, all popular.... 
sisea $1.00 

svw \ \\ y,v^n \\ 
, \\\ 

\ 
aC\\ wW \Vft \ \ \\ .\\ 

New Circular 
Available! 

WRITE TODAY 

i 

AMSCO KITS 
BEAT THESE PRICES IF 

YOU CAN 
100 Resistors % A 

. . 

Weit 
nut. s 1.69 

100 Mica Condensers asst 2.89 
100 Ily -pass Tubular Cond 

asst. 5.89 
25 Electrolytic Cond. wt 3.29 
60 Bath Tub Cand. art 2.59 
20 redder Cond. 1 -2 -3 -4 

art. .99 
13 Variable Air Trimmer 

Cond. Our art. 1.49 
20 Knobs asst. 1.39 
25 Tube Sockets ant. 2.49 
20 Wire Wound Resistors 

5- 10 -25W east 1.89 
e Mike Buttons asst .89 

20 RF. Chokes esst .99 
10 Volume Controls asst 1.79 

5 lbs. Hardware nest 4.29 
s Chokes and Output 

Transformer asst. .70 

519 Items $33.35 
Ytw., Kits 

the sinraM 22995 
in,own. Yours for Only p as 

ANO err a NAONESYN FREEI MEsOTB INDICATOR 

1 
T-24 Mike with Cord 

$ 
and 

HT- d 

BUILD YOUR OWN 
AMPLIFIERS 

20 Watt Amplifier to 
plia spece on page 42 of 
sauary Radio News. U s e s 

1 -5U40 . . 1 -6S1T .. 1 -88747. 
S-8V6 push pW1 

. 
Universal 

output transformer 8 -13 -18 and 
500 ohms. Mike end phonograph 
input. Chalet. l8' 1 10'. Complete 
with all parts and ,rrcnetlo 
diagram. 
Less tubes $14.95 

Complete with tubes $18.75 

3 TUBE PHONO 
AMPLIFIER 

AC/DC. Uses 1 -3526. . 1 -125QT 
1 -50L8. Set complete with 

all parte and athematic die- 
gram. $3.95 Less tubes 

SERVICE KIT 
Kit Includes rat of: 

loo Resistors. Va andm1 -watt. 
50 Condenser.. paper. mica tc- 

trolytic i 
10 switches, Toggle. Dana s 

Rotary. 
100 ft. Spaghetti, various sloes. 

12 Knobs. round and bar. 

2 Fuses. 
ookup wire. 

2 
e Volume Controls. 

10 Type Sockets. 
1 Ib. 

Harrel ware (screws. nuts, 

Wire Wound Resistors -10 Is 25 
Watt. 

25 Connector, Plugs. Ti. 
10 Jacks (Phone) is Tip. 

12 ard i Termnall 
Condensers. 

25 Ceramic Insulator. 
1 Scri 

(1 neon/. 
Screw 

Lights 
. 

1 Tube Puller. 
2 Allen Wrenches. 
2 Panel Fuse Holders. 

Binding Post Stripe, and many 
other valuable Items. 

Your Cost S995 Complete 

\ .\. v.H \ \ \ \\\ \ \ \ 

AMERICAN SALES COMPANY 1813 West 4716 Sheet 
Ckk ego. minas 

28 
1 

62 -V2 

3 /8'PLYW000 24 "WID 
FOR SHEE LVES 

_,.........., 
i mir, 

,; 

;.1-3^,'- .,.:c. ..r .7r!p1^.ArY_.. 
SIDE VIEW 3-I1T O93ENRONS IN INCHES FRONT VIEW 

Rg. 1-The "kitchen cabinet" workbench, front and side views. Smeller areas on front view 
are drawers. Larger ones may be open shelves or be fitted with doors and back as closets. 
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PROGRESSIVE 

SCOOPS! 

ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
YOU NEED NO ADDITIONAL PARTS! 

THE PROGRESSIVE RADIO KIT Is the ONLY COMPLETE KIT 

FM COIL & CONDENSER 
KIT 

Designed for operation on 68- 
108 MC (new band), contains 2 
IF transformers, 1 Limiter 
Transformer, 1 Discriminator 
Transformer, 1 RF coil, 1 

Variable condenser, Schematic 
and wiring instructions. Excel- 
lent for schools, experimenters 
and Radio Hobbyists. $4.95 Price only 

CONDENSER KIT 
50 Paper Tubular Condensers. 
Values from .002 mfd to .1 mfd. 
400 V. DC to 600 V. DC. 

Only $1.95 

RESISTOR KIT 
100 Carbon Resistors. 35 Watt., 
RMA color- coded. Values from 
120 ohms to 2.2 megohms $1.50 
10 -10 MFD. 450 W.V. DC Elec- 
trolytic Condensers 65e 
20-20 MFD. 150 W.V. DC Elec- 
trolytic Condensers 30e 
40-40 MFD. 160 W.V. DC Elec- 
trolytic Condensers 45e 
Antenna and RF Coil Set 
(Broadcast Band) 59e 
6" Alnico Slug Speaker.. $1.69 
Selenium Rectifiers 79c 
Midget Soldering Iron 85 Watts 
110/120 volts UL approved 69e 
56 Watt Soldering Iron UL ap- 
proved $1.90 
75 Watt Soldering Iron UL ap- 
proved $2.40 
Long Nose Pliers and Cut- 
ters $1.45 

PROGRESSIVE RADIO 
TOOL KIT 

contains 76 Watt 110/120 Volt 
soldering Iron, long nose pliers 
& cutters, screwdriver, insulat- 
ed alignment tool $3.25 

Operates m 110 -120 volts AC/DC. Contains everything you need. Malmo- 
Orel Book, Metal Chassis. Tubes, Condensers. Resistors and all other nec- 
essary radio paru. The 36 -page Instruction Book written by expert radio 
Instructors and engineers teaches you to build radios in professional man. 
ner. The first circuit built Is a simple me -tube detector receiver. Each suc- 
ceeding circuit incorporates new arrangements of detectors. RF and AF 
amplifiers. This kit Is excellent for learning the principles of receiver. 
transmitter and amplifier design. It is used in many radio schools and 
colleges. All of the commonly -used detector. are used, including diode, grid 
leak, plate and infinite - impedance. The transmitters are designed with 
Hartley and .Armstrong meillators, using screen -grid and control -grid modu- 
lation. Both vacuum tube and selenium rectification are employed in these 
circuits. The circuits are designed to provide excellent performances. Alto- 
gether fifteen circuits are constructed, Including 11 receivers, 1 audio 
amplifier, and 3 transmitters. The sets start with simple circuits of 1 tube 
plus rectifier, gradually grow moro complex, and finish with several examples 
of radio sets using three tubes plus rectifier. 

PROGRESSIVE RADIO KIT ONLY $14.75 
SPECIAL FREE OFFER 

Electrlal mewl Radio Tester sent absolutely FREE with each Progressive 
Radio Kit PLUpS FREE membership in Progressive Radio Club. Entitles 

technicianf Write for further dInformation or ORDER 
With 

your KIT NOW! 

pRO6AMPLIFIER KIT 51575 

HIGH FIDELITY. NUMLESS. AMPLIFIER. 
SEVEN TUBE PEFORMANCE 

TMs newest Progressive Kit will enable you 
to build newly -designed. high fidelity, 
hornless amplifier. 
Beautiful aluminum custom-punched chassis, 
etched tone and volume control plates. 
Designed by former Western Electric engineer. 
Ideal amplifier for television kit or set, FM amer, AM tuner. microphone, 
phonograph, wire and instantaneous recorders. 
Electrify your musical instruments by connecting them to the Progressive 
Amplifier by means of a contact mike. 
Amplifier can be readily modified to match the GB reluctance pick -up. 
Separate mike and phono input. Regulated power suDpiy maintains con 
slant voltage supply. DC heater supply, whether amplifier is used on At' 
or DC, provides heelless operation by eliminating cathode -heater leakage 
hum. Contains degenerative feedback for improved frequency response, 
balanced phase inversion and push -pull beam power output. Every stage 
thoroughly decoopled to improve low- frequency response and to prevent 
motor - bating. Tone and volume controls completely variable. 
Seven -tube performance. Uses 2 selenium rectifier, 2 beam power am- 
plifiers, 1 high -mu pentode mike amplifier, 1 twin -triode Phase Invertir, 
and 1 voltage regulator tube. 
Progressive AMPLIFIER KIT (less Tubes and Speaker) only $ 15.75 

TUBES for Progressive Amplifier Kit 1- 123L7, 1- 125J7. 1 -11175, 2- 12Afi's. 
Complete Set Only $3.00 

BUILD A 5 TUBE AMPLIFIER - - only $975 
Ideal for phonoccanh. FM tuner or microphone. Lias 5 tubes including rec- 
tifier. Kit is mnrtrh te with tubes. chassis, volume control, tone control. 
radio paru, hook -up wire, solder and instructions. We can provide 4 -inch 
I'M speaker with mounted output transformer to fit on chassis, pried 
at $1.95. Or Use this kit with our own speaker. It has 5 watts $9 75 speaker mount. more than enough to drive 12 -Inch speaker Only W 

ESPEY CUSTOM -BUILT AM -FM HIGH FIDELITY RECEIVERS --Model No. 7 -BC 
1. AC Superhet AM -FM receiver. 7. High -Fidelity AM -FM reception. 12. Loop antenna for AM and Folded 
2. Freguency Modulation Circuit. e. Full.rangs bination b a s t. Dipole antenna for FM racept,on 
3. 11 anal duality tubes, Including treble tone control. .moored. 

rectifier. 9. 13 watt (maximum) Push-Pull 11. Provisions for external antennae. Audio output. 4. 4 dual purpose tubes give 1B 10. 10 inch PM speaker with Alnico 14. Wired for phonograph operation. 
tube pectorm nee. V Anet, Is. Licensed under RCA and Hazel- 

s. Automatic volume control. 11. Indirectly Illuminated 'elide- tine patents. 
6. Full -range volume control. rule" dial. 16. RNA listed. 

Your Pria 584.00 $2500 deposit required with C.O.D. orders 

WRGRESSIITE 
VE 

FOR 
QUAN- 

PSI- 
1 

PROGRESSIVE ELECTRONICS C0. Dept.RC -12 WPrepaid Ose a °^ 
TITY PRICES 497 UNION AVE. BROOKLYN 11, NEW YORK Alsn ,,we lest:rs 

AN ITALIAN POCKET RADIO CIRCUIT 

SERVICESHOP 
TESTS SERVICESHOPS 
(Continued front page 67) 

Lesson Three is on test instruments 
themselves. What instruments does the 
technician use most, and which can the 
small shop most easily do without? Are 
the test instruments offered to the radio 
repairman exactly adapted to his needs? 
To get the answer to these questions 
Sams enlisted the test instrument manu- 
facturers. Cooperating to the fullest, 
they have supplied specimens of practi- 
cally all pieces of test equipment cur- 
rently on the market. All these will be 
used in checking radios on the bench. 
Not only will general conclusions be 
drawn, but weak and strong points of 
individual pieces of equipment will be 
noted and the manufacturer advised. 
Thus both manufacturer and his even- 
tual customer, the radio technician, will 
benefit. 

The new clinic expects to reverse the 
history of the small neighborhood radio 
shop. Many a serviceman has started in 
a small way and built up a reputation 
for skillful and reliable servicing, then 
moved on to the steadier dealer servic- 
ing, with its better income and reduction 
in the number of individual problems. 
Sams - reputation already assured - 
plans to start with the simpler dealer or 
manufacturer servicing. When some ex- 
perience in general servicing has been 
obtained, the doors will be opened to 
radio owners of the neighborhood and 
the shop will proceed to the more ad- 
vanced subject of individual customer 
servicing. 

The lessons to be learned in this 
pioneer effort should be very valuable 
to the American radio technician. In- 
deed, there are so many things to be 
learned and this is so obviously the com- 
mon -sense way to learn them, that the 
onlooker can only echo Sams himself and 
ask, "Why hasn't someone done it be- 
fore?" 

Baffling indeed are the problems 
which face the man trying to start his 
own radio service business. Sams in- 
tends to find some of the answers, and 
expects to have some of his solutions in 
the hands of the radio technicians of the 
country within the next year. 

This little receiver is of Italian design, but uses standard American tubes. Built to fit in a 

pocket, it uses a t.r.f. circuit. American constructors will find the volume control connection 
and the use of a C- battery to supply bias to the output tube novel and interesting design 

features. The little set uses a 2 -inch magnetic loudspeaker. 
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What shell I do next, 
Mother? 

Suggested by 
Alice Laqueur, 
New York City 
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Why play 
ENVY -ANTE 

p stake? 

when your business is at 

A good reputation, 
like good -will, is 

built by many deeds, b may de- 

stroyed by a single 
is too valua- 

tomer. Your reputation "saved" 
to risk for the few pennies 

unknown "bar - 
buying inferior or eatin 

gains. That's why we keep rep g 

"Your Reputation 
and your customers 

deserve the best!" And the best mean 

Sprague. 

SPRAGUE TM TUBULARS -TM lint Indy 'vodka! MOLDED Paper Tubular Capacitor.! SPRAGUE ATOMS- Univer.ol Mldgel Dry Eleclrolylint 

SPRAGUE 1M - Universal Mounting Replacements! SPRAGUE EL- Sell -Mounting Midget Can Typed 

a 
SPRAGUE THESE SPRAGUE PRODUCTS ARE 

for , UNCONDITIONALLY GUARANTEED! 
e K, ow you re Right' When used at their capacitance and voltage ratings, these 

Sprague Products are unconditionally guaranteed to 
render satisfactory performance. 

CAPACITORS 
*KOOLOHM 

SPRAG 
RESISTORS 

- 
1. R..-. 

SPRAGUE PRODUCTS COMPANY, North Adams, Mass. 
(JOBBING AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY) 
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THE PRICES SPEAK FOR THEMSELVES 
COAXIAL CABLE, 72 ohms, 100 foot roll....$ 6.95 

TELEVISION 
COAXIAL 

CABLE, 72 ohms, 500 foot roll.... 32.10 
TWIN LEAD -IN WIRE, 300 ohms, 100 foot roll 1.95 
TWIN LEAD -IN WIRE, 300 ohms, 1000footroll 17.50 
FOLDED DIPOLE ANTENNA, reflector type 7.25 

FM CONDENSER & COIL KIT with instructions and schematic diagram 5 4.95 
INTERCOMMUNICATION SYSTEM, master & station complete with 8 tubas 17.97 
VOLUME CONTROLS, 50M ohms, 3CA, 1 or 2 Megs, all with switchea .89 
OUTPUT TRANSFORMERS, match 50L6, 39e, push pull .. 55e, 6V6 .. 59e 
TOGGLE SWITCHES. SPST .... 15e, DPST 25e, DPDT.. 40c 
SELENIUM RECTIFIERS. 75 ma 49e, 100 ma. 59e 

CONDENSERS 
.001 -600 V ....Per Hundred 53.95 
.O1- 600V.... ' 4.40 
.05-600V .... 4.95 
.1 -600V " 7.20 
16 -150V Each .24 
20 -150V .26 
20/20 -150V " .29 
30 -150V " .28 
50 -150V .35 
40/40/20 -150V & 25V ' .44 
50/30 -150V .44 
8-456V .27 
10 -450V .32 
16 -460V .36 
16/16 -450V .59 
20-450V .39 
30 -450V .47 
40-450V .54 

RADIO TUBES -KNOWN BRANDS-BULK 
80, 5Y3GT, 5Y4GT, 6C4, 9002 Each $ .42 
35W4, 25Z5, 25Z6GT, 35Z5 " 45 
6F6GT, 635, 6SA7, 6SK7, 6SQ7 " .47 
36, 37, 77, 78, 6H6, 6D6 at .49 
12AT8, 12BA6, 12BE6, 12SQ7 .49 
128A7, 12SK7, 6F6GT, 75 49 
6.17, 6E7, 6Q7, 6SF5, 6SN7 .65 
35A5, 85L6, 50B5, 50L6, 50Y6 " .55 
48, 6A7, 6A8, 7B7, 25L6 " .69 
OZ4, 6X5GT, 7F7, 7N7, 7Y4 ' .85 
1A5GT, 1A7GT, 1H5GT, 1TSGT, 1N6GT " 94 
1S4, 1R5, 1S5, 1T4, 3Q4, 3Q6, 3S4 " .79 
14A7, 14B6, 14Q7, 35Y4, bOA6 " .96 
1LN5, 6AC7, 6L6G, 70L7 .95 
1LC6, 1LH4, 1LA6, 117Z3, 117Z6 " .95 
25A6G, 117LGT, 117N7GT, 117P7GT " 1.35 

`BROOKS RADIO DIST. CORP.-80 Vesey St., (Dept. A) New York 7, N.Y.--/ 

CHOCK 

FULL 

OF BUYS! 

RADIO & TELEVI- 
SION PARTS - KITS 
PUBLIC ADDRESS 
I N T E R- COMMUNI CA 
TORS RECORDERS 
RECORD CHANGERS 
TEST INSTRUMENTS 
TUBES AMATEUR 
EQUIPS CHANCELLOR 
RADIOS HARDWARE 

TECHNICAL BOOKS 

A MUST for all 
Service Dealers 
Amateurs 
Experimenters 
Industrials 
Institutions 
Government 
Agencies 

RADIONIC EQUIPMENT COMPANY 
170 NASSAU ST., NEW YORK 7, N.Y. 

Tribune Theatre Enhance 
tel. WOrth 2.0471 Coble 'CHANSLOR .. 

RADIONIC EQUIPMENT CO., Dept. 105 

170 Nassau Street, New Vert 7, N. Y. 
Rend at mice your Tree catalogs, supplements and bar- 
gain lists u published-listing products of leading 
manufacturers of radio-electronic Darts and equipment. 

NAME 

P.O. BOX or STREET 

TOWN 
Is 

STATE 

Do you need 
BINDING POSTS? 

The XL PUSH POST ith Its Spring 
Action assures Constant Contact and 
quick connection. 
Manufactured in All Aluminum Type Y 
at 
Alum2inum 

each 
Body. Bakelite Tap Type CI 

at IST each. 
Types CP or NP. ALL BRASS-.STAIN- 
LESS STEEL SPRING PIN. PROVEN 
by 240 HR. SALT SPRAY TEST as NON- 
CORROSIVE. at 284 e,eh. 

Manufacturers and Dealers Liberal 
Discounts 

X. L. RADIO LABORATORIES 
42o West Chicago Are., Chicago 10, III. 
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RISCO HAS IT 
All Changers Brand New 

V. M. MIXER CHANGER 
PLAYS 10' and 
12' recorda at the 
same time ..515.50 

DETROLA $13.75 
0. L RECORDERS 
Single Speed. .122 
Dual Speed... .126 

40% off on 

$15.50 " Hecordisc Recording 
Blanks. 

Above Easily Attached le Any Radio 
or CAN DE USED WITH AMPLIFIER BELOW 

SERVICEMEN'S SPECIALS 
100- INSUla RAH. KIT '/a. 1. 2W 11.45 
25 -41ICA COND.-CODED .89 
15 -ASST. 
16 -ASST. HT-PASS COND. .89 
15 -ASST. SOCKETS .89 
10 -ASST. VOLUME CONTROLS .89 

TEST LEADS, 50 IN. LONG .49 
NEON TESTERS .29 
ALLIANCE PRONO MOTORS 250 
ASIATIC L -T0 or SHURE GILDER PICKUPS 1.70 

PRONO AMPLIFIER 
] TUBE AO-DC 

Wired Vol. Tone $2.75 
Us. 12SQT. 5OLS,3S2S. 
Wired Tested 

Set of 3 Tubee 91.95 Output Trenn. .39 S Alnico Spk. 2.19 
PHONO OSC-2 -TUBE 

Wired 
Tubes -81.50 2.75 2 

2SU, on C.O.D. orders. Orden Filled aa Received 
VISIT OUR NEW SHOW ROOM 

Free Catalog "C" Just Out 
We 9pedialire in Mail Ordere 

25 WEST BROADWAY N. Y.7 

RISCO ELECTRONICS 
WHOLESALE DISTRIBUTORS 

RADIOMEN SERVICEMEN BEGINNERS 

MAKE MORE MONEY 
EASILY QUICKLY 

$250. WEEKLY POSSIBLE 
We Show You How Information Free 

MERIT PRODUCTS 
216 -32V 132 AV.SPRINGFIELD GARDENS 13.N.Y. 

S'HANFY'S 
0 

PERFECT 

Stps AMpEIEICAt10:11 
o STAMP 

FOE POSTATE 

nlllEPLIF><ES CORP. of AFRICA 
1 398 -10 Broadway New York 13, N.Y. 

TRANSATLANTIC NEWS 
(Continued from page 38) 

book, I think I'll play for safety. In the 
final revision of the proofs, besides 
changing every "is" into "may be" and 
every "know" into "believe," I'll insert 
"probably" into most of the statements. 

Recent investigations in Britain have 
shown that ro.h.f. transmissions can, and 
regularly do, travel in no less than three 
other ways than by the direct wave! One 
of these, the atmospheric duct, has been 
known for some time; but it was re- 
garded rather as a freak condition. It 
has nothing to do with ionization. What 
happens is that, under certain condi- 
tions, a kind of wave guide is formed 
between a layer of air (which may be at 
a height of only a few meters) and the 
surface of the earth. The new discovery 
is that this is no freak; it is a common 
state of affairs in fine settled weather, 
such as we had over here last summer. 
This accounts for the regular reception 
in Europe at ranges of 130 -150 miles of 
frequencies up to 58 mc. 

But it doesn't account for transmis- 
sions of similar frequencies which span 
distances up to 1,400 miles as they did 
for many months in 1947 when Euro- 
pean v.h.f. transmissions interfered bad- 
ly with one 43-46 me television service. 
That has been shown convincingly to be 
caused by sporadic E -layer ionization, 
which is found to be pretty frequent in 
summer time in these latitudes. Sporadic 
E is a superionization of the lower re- 
flecting layer, which occurs more often 
and more widely than was formerly sus- 
pected and is influenced by sunspot ac- 
tivity. Appleton has shown that it can 
be caused by meteoric dust. Strong sun- 
light can also bring it about. 

And now for a quiz question for which 
no prize is offered. Two places, A and B, 
are 1,000 miles apart. One set of radio 
waves from A reaches B by reflection 
from the E -layer at a height of 65 miles; 
a second gets there by reflection from 
the F -layer at a height of 200 miles. 
Which set meets the reflecting layer at 
the larger anglé? 

Those that travel via the E- layer? 
Right! The bigger the angle the smaller 
is the chance that the waves have of 
going smack through the layer and the 
greater the chance that they will be 
reflected, supposing that each layer is 
ionized to an equal degree. It follows 
that v.h.f. waves which would escape 
into space and never come back to earth 
under ordinary conditions may be re- 
turned to earth by a superionized S- 
layer. The observed critical frequencies 
of sporadic E are such that the maxi- 
mum range obtained in this way by 
v.h.f. is about 1,400 miles. 

Well, there you are. Those who said 
that there would be no mutual interfer- 
ence between v.h.f. stations working on 
the same frequency, so long as they were 
40 -50 miles apart, were somewhat off the 
mark. Atmospheric ducts can cause such 
interference up to about 160 miles, sport 
adic E up to .1,400, and F -layer super - 
ionization up to 5,000 miles or more. 

And those are the waves of quasi - 
optical range! 
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WWV SCHEDULE CHANGES 
Latest WWV schedules and services 

are contained in the Bureau of Stand- 
ards letter circular LC 886, available 
without charge. WWV now transmits 
on the following carrier frequencies 
with power and modulation as stated: 

carrier power 
(mc) (kw) 

2.5 0.7 
5 8.0 

10 9.0 
15 9.0 
20 8.56 
25 0.1 
30 0.1 
35 0.1 

modulation 
(cps) 
440 
440 

440 and 4000 
440 and 4000 
440 and 4000 
440 and 4000 

440 
none 

*0.1 kw for first 4 work days after lat Sunday 
of each month. 

Time signals are transmitted continu- 
ously on all above frequencies. Each 
second, except the 69th of any minute, is 
marked by a 5 -cycle pulse of a 1000 - 
cycle signal. It is heard as a faint tick 
each second, correct to within a micro- 
second. All of the r.f. and a.f. fre- 
quencies are correct to within one part 
in 50,000,000. 

Tone modulation is applied for the 
first 4 minutes of each 5- minute period. 
Then c.w. code signals announce the 
next minute, using 24 -hour notation. 
Midnight is 0000 and noon is 1200. For 
example, modulation starts at exactly 1 
p.m. and stops at precisely 4 minutes 
past. Then code announces 1306 which 
is the next minute. At exactly 5 minutes 
past the modulation is resumed for 
exactly 4 minutes more. Then, at 9 min- 
utes past, the announcement 1310 is 
made, etc. 

The tone modulation is useful to serv- 
icemen for standardizing oscillators. 
The 440 -cycle note can be used to stand- 
ardize musical instruments since it 
represents the standard pitch A above 
middle C. 

In addition to time signals and stand- 
ard frequencies, ionosphere storm,warn- 
ings are also transmitted. If such a dis- 
turbance is in effect or is expected with- 
in 12 hours in the North Atlantic area, 
a series of W's are sent following the 
time announcement at 19 and at 49 min- 
utes past the hour. If normal conditions 
prevail a series of N's are sent instead. 
This service is useful for communica- 
tion stations which may change to lower 
and more reliable frequencies to avoid 
fading and signal blackouts which usu- 
ally accompany the storms. 

ALARM CLOCK USES LIGHT 
An electric alarm clock that will even 

awaken deaf persons is now on the mar- 
ket. In use, the bed lamp is plugged into 
the clock, and at the time set for the 
alarm, the lamp starts flashing on and 
off. A penetrating buzzer warning 
sounds seven minutes after the flashing 
starts. If the deaf person is not awak- 
ened, installation of a small photoflood 
bulb in the bed lamp is guaranteed to 
produce results in the most stubborn 
cases. 

r--- - r 
+1 ! ' ' f / , 

YOUR DOLLAR 

- BUIS MORE At 

ID- AMERICA 

This famous -make FM 
antenna has been ad- 
vertised and sold for 
many times the low 
price MID -AMERICA 
asks? Covers both FM 
bands. Delivers FM 
reception at its best. 
Complete with 60 ft. of 
300 -ohm twin lead -In. 
Line Is standard p- 
proved Rat -type, solid 
dielectric with weather - 
resisting Iasultiof 
Mou ata anywhere 
easily . . vertically or 
horizontally to match 
polarization of trans- 

mining station. Illus- 
instructions 

and all Decessary 
hardware. A screw- 
driver is only tool 
needed for assembly. 
Dynatenn is seam- 
less. best- treated. 
all aluminum 
will withstood 
severest weather. 

$495 
each 

$4.45 each 
In lots of 8 

PERMEABILITY TUNER 
Build a really HOT S or 6 tube AC -DC superhet re. 
ceiver! Takes place of old -rtyle gang condenser. rf 
and antenna coils: regular 455 KC Intermediate fre. 
quency. Com lete.ith permeability tuned 
oscillator coil. 4'x254 t2x diameter dial 2 drum. Order MA -2169 Loop Antenna 1Sc: S 7 
and MA -2914 drilled. punched Chassis 39c. 
MA -2167 

CONTROL BOXES -19c Each! 

MA- 2135 -5 position 
switch, volume control 
and lacks for PL -55 and 
PL -68. 34 ttzzg. 
Aluminum finish. 
MA-2093-3 poi [Ion 
switch, two wired jacks 
for PL -55 plugs. Inter- nl lack strip, biscuit 
diagram. 3'z3- z2'. 
Aluminum finish. 

MA- 2095 -6- position, 
5 -prong female recep- 
tacle. Black crackle On. 
lab. 2 Jt 2x4 J4'z1 
MA- 2136 -Volume con. 
Crol. Jacks ufor FL-55, 
PL -68. 211 z35í lX'. 
Aluminum finish. 
MA-2092 -4 -pposit ion 
switch. Aluminum fin - 
ish. 245'z2!t'zl''n 

RG /8 -U COAXIAL CABLE 
Get your share of this fine -quality coaxial cable. 
Solid. moisture -proof polyethylene dielectric: fully 
shielded. 52 ohms nominal Impedance. Not sold In 
lass than 100 -foot lengths. 
MA -5818 -100 feet ..92.89 

Coaxial Cable Connectors 
PL -259- Low -loo connector for RG -8/U 
and RG -11 /U, or use adapter for other 
coaxial cables. Silver- plated, machined 
brass. Inserts are low -loss mica. Ezcep- f 
tional quality at a low price. MA- 2828.2 Cr ea. 

Use a PUNCHED CHASSIS! 
Save time and effort with a punched chassis. Takes 
the hard work out of building receivers, amplifiers, 
etc. 
MA- 2913- 16'zS'z2' MA- 2907- I0442334'2 

10 tube 590 144'. 6 tube 29c 
MA- 2910- 14'x6X'z2 y4 MA- 2911 -1.44 3 54'z 

8 tube 49c lit'. 7 tube 2299. 

MA- 2903 -1055'íS JS'z MA- 2912 -10'13 45 3'. 
3552. 7 tube 290 

5 -tube (for chassis 
lock sockets) 290 

MA -2914- 10'x5'13' 
39c M3 tub SH'al K' 

150 

ORDER FROM THIS AD! 
Quantities are limited, w get your order in now! 
Minimum order shipped, $2.50. Send 25% deposit. 
balance COD. Get on our mailing list to receive BIG 
BARGAIN BULLETINS that list latest. greatest 
buys in radio parts. electronic equipment. Send 
Orden to store address, Desk RC -SS 

) HARD - 
TO -GET 

LEO ONE PARTS 
WIRE & TAPE RECORDING COMPON- 
ENTS. Essential "hard-to-get" parts for 
unite described in Radio News, Feb., '48. 
WIRE RECORDING- PLAYBACK HEAD. Precision 
Qbuilt. Three -(bil (voice. 
plug .ln 

g roo 

raise & 

amb 

ae% ' 
6 

4 

9lp' 5 

iz n 
typ 

to 
Mouprloiede bmakmte 

um 
case 

- 
( 

and ismiUvhy 
WIRE SPOOL SPINDLE. Polished aluminum. Takes 
spool with 1%- hole. 'A' shaft hole: %' 39C deep 
RM.4 RECORDING MOTOR. Heavy duty, 110V.. 
80 cycles. Adaptable to WIRE. TAPE or DISC 
RECORDING & PLAYBACK. 5/16' O.D. shaft 
376' an.. 2%' deep. Loss turntable, mtg.lit4 .95 plate & drive wheeL Shpg. wt. 8 lbs. .. 

PERMALLOY OUNCER LAMINATIONS. Hydro- 
gen annealed. Specifically for use in constructing 
TAPS RECORDING- PLAYBACK IiMADS. Per 
cancer containing lamination 40e 

ALNICO ERASE MAGNET. "U" {tuba "MOM 
poles for TAPE or WISH % z Ya' z t!í . 3/18. 
/MP 
Send for latest Illustrated "ALNICO MAGNET' 
supplement. 

TUBESI TUBESI TUBES! 
All in perfect condition. but in unsealed =talk 
Most types in stak st up to 80% off list, Every 
tube guaranteed 90 days. 

.29 
342. 75, 77, 8.SOHI or 8K7 

S 
59 

237, 38, 5Y4, 81`,3 BPS. 637, IRS, ISAf 
6SD7, lisps. 68117. 6827. 8U7. 12857. 12857, 
or 125117 .48 
*1A7. lU5, 6X5, 7A7 50, 5085 ce 5018....59 

TUBE CARTONS. PIMO 
Miniature l' sq. 946') Per 100 .98 
OT. size (1%' sq. z SW) Per 100 1.25 
Medium (IVs' s0. z 4W) Per 100 1.49 
Largo (r sq. z 5") Per 100 1.79 

WHIP ANTENNA. 9 ft., flexible. lightweight 
(8 oz.). 10 section weatherproof finish 
RCA VICTOR POWER TRANSFORMER for models 
R -32, 45, 52 or 75, Unshielded 5.95 

* "17" is YOUR LUCKY NUMBER!!!E 
Yee, Leotoné s new JUMBO RADIO 
PARTS ASSORTMENT le the YEAR'S 
BEST BUY? 17 FULL POUNDS of new 
and dismantled radio and electronic parta- 
COILS, TRANSFORMERS, WIRE, HARD- 
WARE, SPEAKER REPAIR PARTS, RE- 
SISTORS, CONDENSERS, etc., etc. All 
these AND MORE for 2.95 only 

T -30 THROAT MIKE NECKaAND. 
Excludes outside noise, leaves hand. 
free. 2 rubber set carbon buttons. All 
brand new. 
SPECIAL EACH .39 

12 for 2.98 
THROAT MIKE CORO SWITCH. Com- 
plete with 9 n. rubber cord, PL-e8 
plug & DC-48 Jack .39 

EXPERIIIsssssL TES 20 to td. receiving type. 
for 
SENSITIVE 

research. etc. 
AMOUS MAKE. D.P.D.T. 

3/10' silvered contacts with protective plastic 
housin 18 -28 V. DC. 160 ohm coil. Overall, 1y-- I's* 15k'. ea. 39e; 15 for 5.00. 
RADIO HARDWARE TREASURE. Indlspennhia 
asst. of approx. 1000 nuts, screws, washers. washers. etc. 

49 
TELEVISION 
heavy, convex 

WIM 
Molded Sang° for IW. 

Each 
conv 

PRECISION RESISTORS. +1% wire- wound. fa- 
mous make.. Ohmages 2.35. fE 24.5. 100. 130, 405. 
840, 1740, 2500, 3300, 5290. 7800. SOK or 50K- 
ME GOHMS: 

for 
.125. .2. .22..4..5, .6, orm.75 

SPECIAL -1 meant fl watt) es. .73 

r-VARIABLE CONDENSERS: 4 GANG, 20.250 mmf 
1 sect. separately shielded. Silvered plates 
hL 4' ball bearing shaft. 7%' z 2%' z 
pg. wt. 4 lbs. 59 

, 365 moot per sect - %' shaft. 
2%' z 1W 

Got on our mailing list- Always something newt 

A SETTER CONE -SUY LEOTONI 
FACTORY REPAIR SERVICE ON ALL SPEAKERS 
PHONO PICK -UP. 
Minimum Order 92.00 -20% Deposit required on 
ail orders. Plea. sad sufficient Iostage. 
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2412 S. Michigan Avenue 

Chicago 16, III. 

MAKERS OF CONES AND FIELD COILS 
65.67 DEY STREET. NEW YORK 7, N.Y. 

WORTH 2- 0284.5 
12,000 SO FT OF RADIO PARTS 
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A 'NATURAL' 
oFOR RADIO 

MEN! 

The busiest, most 

profitable electrical 

service of all! 
ELECTRIC MOTOR 1tE- 

l'AIR is a big, 570 -page 
training book that can quick- 

ly help you learn this important 
work at home -for only $5 for 

the complete course. Written eel >e - 
chilly for beginners. Tells what to 

do-exactly how to do it. Everything 
is explained simply, thoroughly and 

understandably. Based on what can be 
learned from this big book alone, you can train 
for prompt, profitable service on practically every 
electric motor in common use. 

AN UNCROWDED, BIG -PAY FIELD! 
The electric motor repair expert is a valuable, well-paid 

man. There are big opportunitlm for the work almost 
anywhere. Statistics show there are II electric motors in 
the a ange email American bump. Rig homes have many 
more -In oll burner., air omJitioners. 

s 
cord playera, 

clear .ers, lo s, refrigerators, clocks, mixera, fana sher., etc. 
millions there are milllx moro m Industry! Good motor re- 

pair men are scene. Even many big appliance sh00e muet 
rend motor back to the factory for repair or to motor 
speeiailetel 

?NO PREVIOUS TRAINING NEEDED 
ELECTRIC M(Yr011 REPAIR book teaches you the work 

from the beginning. Every important step is dumooatrated 
both in teat and visually by more than 900 special Munn- 
thou. Quick reference guides show how to handle specific 
Jobe. Widely used for training beginners and for dally 
reference in busy motor 'hops, Corers precticalte every 
modern motor type and noTrI mechanical and electrical 
motor control systems. Unique Duo Spiral Binding divides 
book Into 2 sections so that both tait and related alustre- 
liau can be studied together. 

BORROW IT 
FOR 5 DAYS 

Send coupon now. Prac- 
tice from ELECTRIC MO- 
TOR REPAIR for 5 full 
days. See how interesting 
the work is -how rapidly 

It can be learned. 
Then. 1f not more 
than satisfied. re- 
turn book and your 
money will be 

and 
tonully 

refunded) d 
0 ouusa asked! 

eJ 
rl 

ALL THIS... 
for only $5! 
ELECTRIC MOTOR 
REPAIR includes com- 
plete discussions of 
motor parts. connections, 
reversing, trouble ana- 
lysing procedure. re- 
winding, etc. Gives full 

Instructions on split 
phase motors: capacitor 
motors; repulslon typo; 
polyphase: alternating 
current and direct sur- 
rent types; universal. 
shaded -pole and Fan 
motors; d -c generators; 
synchronous motors and 
generators. etc.. as well 
as motor control units. 

Dept. RC58, Murray Hill Books. Inc. 
232 Madison Aye.. New York 1& N. Y. 

Rush m 
e 

copy of t'ELF.CTRTC MOTOR RE- 
PAIR'. for which I enclose 35 (55.50 foreign) 

r r send C.O.D. (In U.S.A. only) for ai.. amount and will pay po.rran plus chu h deliver. honk. If hook 
what I need. return it (thin 5 days 1 

you guarantee to rfund my t5. 

Narro 

Address 

Icity a Zen. Stab i.---- - - - - -J 
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MAY 
RESISTOR KITS $1.45 

reenters 
luu assorted carnal and 

Ire wound . 

iS to 10 watt. Wide 
rango of values. All 
standard Items. 

sPE 
CONDENSER KITE 

1E5 
50 assorted paper and 
mica condensers . all 
new . . . good value. 

Wireless Phono 
Operate. w far 100 

c reared used with automatic 
complete with 2 tubes 

OsWWinter $4.52 
t. from radio und can be ra 

changer and players , 

all wired and tooted. 

MI 

;!161.1 / 
a®- Mike and 

Phono Ampll- 
aera $14.95 

Phono Pre. / pre. This unit -Md 
This uto Amer Rer I\ -c 

ml. unit is ros 
with 

power traneform- 
G. E R o l u c- 
fence type car- 
trldgo. Can- 
plotely wired. 
tested- But/Plied 

. 3 tubes and 

3 
cantina 

1l wired and 
tested. Diagrams 
supplied. 

with diagram , a d tube 6äC7. 

RADIO PARTS 
Asiatic Crystal Pickups Si.BR 

Astetic Wystal Cartridge.. 1. -70A. L-26A, 
I. 4D 1.60 

Selenium RectdDers. 100 MA .69 
% Meg. Volume Controls & Si., Long Shaft .35 
Osr. Cal 125A7 .15 

STANDARD MAKE CONDENSERS 
10x30 -1510 $ .45 ,02, .01 1 .06 
8a8 -450v. . .50 .1 .07 

36 -25v .30 4' or 5 PM epk. 1.15 
25 --$0v. .30 6- I'M speaker... 1.55 

') -rn50 
16 -450v. -/0 ohm dy- 

e do with output 2.39 

All prias F.O.B. N.Y.C. -On C.O.D. 25% DIM 

THE ROSE COMPANY 
88 West Broadway, Dept. (C) N.Y.7.N.Y. 

NEW 
COMPLETE 

RADIO 

PROFIT 

GUIDE 

FREE 

RADIO REPAIR PARTS TOOLS 
SOUND SYSTEMS TUBES 
PHONO EQUIPMENT & SUPPLIES 
TEST INSTRUMENTS ETC. 
Blg, new ENLARGED complete catalog 
showing thousands of Radio Bargains 
sent to you immediately. Helpful, money- 
saving buying information. Send coupon 
today! 

BIG VALUES, LARGE STOCKS, 

FAST, DEPENDABLE SERVICE. 

FREE...SEND TODAY 
RADOLEK CO.. Dept. C -050 
601 W. Randolph St., Chicago 6. III. 
Please s end your Free Profit Guide Catalog 
regular Supplements. 

and 

Name 

Address 

City Zane.... Seste 

SAVE AT RADOLEIC 

LABORATORY TYPE OSCIL- 
LATORS 

(Conti-leed front, page 27) 

Resistance- capitance oscillators 
The resistance-capacitance tuned os- 

cillator in Fig. 5 is used for the genera- 
tion of audio frequencies. Frequency is 
controlled by an R -C network that pro- 
vides regenerative coupling to a feed- 
back amplifier. Main design points in 
this circuit are to use as few bypass con- 
densers as possible and to make the ones 
used of high capacitance to minimize 
phase shift at very low frequencies. The 
amplifier must be designed for wide - 
band response to prevent phase shift at 
the higher frequencies and must also 
use a large amount of negative feed- 
back. A 3 -watt, 117 -volt lamp is usually 
used in the cathode of the oscillator to 
provide the negative feedback. The lamp 
also automatically controls the ampli- 
tude. 

Audio frequencies may be produced 
by a beat -frequency oscillator (Fig. 6), 
IvARIBLE OSCt- 

FIXED USC. 
I 

Fig. 6-A typical beat -frequency oscillator. 

which is a combination of two r.f. oscil- 
lators, one fixed at about 100 kc and the 
other variable. The two outputs are fed 
into a mixer, then amplified. The differ- 
ence between the 2 frequencies repre- 
sents the audio output. A very wide 
range of frequencies extending well into 
the r.f. region can be covered with this 
type of circuit. 

The b.f.o. has several drawbacks. The 
chief one is the tendency of the oscilla- 
tors to °lock in" with each other at low 
frequencies. Unless filters are used to- 
gether with careful design, cross -modu- 
lation of the higher harmonics occurs. 
For this reason the R -C feedback cir- 
cuit is rapidly displacing the b.f.o. 

Electron -coupled oscillator 
Buffer stages are needed between 

most oscillators and their loads. A load 
connected to an oscillator changes the 
current in the tank circuit which in turn 
affects the frequency and might even 
stop oscillation entirely. If the load va- 
ries the oscillator will be adversely ef- 
fected. The buffer stage can be eliminat- 
ed by using an electron -coupled oscillator 
(Fig. 7). This is the Hartley circuit 

IXER 

.002 
6F8 

.. .. i oui 

- t0-Rí15 FILT ER - AU010 AAAP. 

Fig. 7- Electron- coupled Hartley oscillator. 

with a few changes. The screen grid is 
used as the anode and output is taken 
from the plate. The cathode is at an al- 
ternating potential above ground, but 
the screen is grounded. 

The electron stream which reaches the 
plate is "modulated" at the frequency of 
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oscillation, and by inserting a tuned cir- 
cuit in the plate lead as shown in the fig- 
ure, it can transform the r.f. energy by 
either capacitive or inductive coupling 
to an external load. The plate circuit is 
at all times well shielded from the os- 
cillating circuit, because the screen is 
grounded at radio frequency. 

In all the above types of oscillators 
good wave form has been one of the 
most important features to be consid- 
ered, but one oscillator with very bad 
wave form is much used -the multivi- 
brator (Fig. 8). It is useful because it 

Fig. 8-A simple twin -triode multivibrator. 

can "count down" a higher frequency to 
a lower one in predetermined steps. One 
important use is to divide the frequency 
of a crystal oscillator into a frequency 
suitable for running a synchronous 
clock. In this case, the crystal oscillator 
usually has a frequency of 100 or 1,000 
kc. The output triggers the multivibra- 
tor, which generates subharmonics of 
the original frequency. By using two 
multivibrators, an output of 1 kc -or 
even down to 10 cycles -is entirely pos- 
sible. The output will be just as accurate 

CHECK 

THE COLLINS 
FM -AM TUNER 

The last word in high fidelity, 
laboratory performance 

AM 
EMPLOYS OUR 25 -C BAND PASS TUNER 
20 KC BANDWIDTH 
530 to 1700 KC 
DELAYED, AMPLIFIED AVC 

FM 
ARMSTRONG CIRCUIT 
II TUBE CIRCUIT 
3 I.F. STAGES 
2 LIMITERS 
88 -108 MC 
NEW 6AL7 -GT TUNING EYE 

THESE ADDITIONAL FEATURES 
This Is the finest we can produce and unexcelled by any other such tuner now on the market. Heavy duty 
power supply Included. Two complete Tuner,. only Audio Tube Common. Voltage regulated power supply. 17 
Tubes In standard model. Available with , wide selection of extra accessories. 
Not a production line radio. but carefully built by expert technicians who know their business. In an Inte- 
grated radio receiving system, with high fidelity components. the periormence Is breathtaking. 
You will not be completely satisfied until you have the Collins Tuner in your home. 

WRITE FOR TECHNICAL FOLDER "RC" AND PRICES 

COLLINS AUDIO PRODUCTS COMPANY, INC. 
WESTFIELD, NEW JERSEY P. 0. BOX 368 WESTFIELD 2 -4390 

and stable as the crystal oscillator itself. 
The wave form of the multivibrator is 

rich in harmonics that are usable up to 
the two- or three- hundredth. The output 
harmonics of a 10-kc multivibrator may 
be used to spot points on a receiver dial 
10 ke apart up to at least 2 megacycles. 

AMPLIFIER WITH FOUR INPUTS 
Amplifier has four input channels and 

separate treble and bass controls. Push - 
pull 6L6's are used in the output stage. 

The two microphone stages are unique 
in that d.c. from the cathode bias of the 
6L6's is used on the filaments to reduce 
the hum level. A pair of 12SJ7's may be 

MIKE I 

TWO 

13MEG 
- 4 
n 

820T 

° MIK2 

MIKE 2 

220K 

.05 
i- 

Z1,2 
MEG 

IA5 

(MIKE I 

500K, 500K 

500KJ- -j PHONO 

1.2 
6C8 

MEG TWO 

350/IOW 

used in place of the 7C7 tubes if the 
6L6 cathode bias resistor is changed to 
280 ohms, 10 watts. The 7F7 is an elec- 
tronic mixer and can be replaced with a 
6SC7 or a 6SL7. 

EUGENE K. GOODWIN, 
Los Angeles, Calif. 
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5T4 760VCT/200MA 

ALL FILS 1o° 
6.3V /3A 
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Come to the Great 
SHOPS OF 

rr 
¡Tr' 

` t ' where yotilearn by doing- 

To Succeedin Television, You Need 
All- Around Radio Training! 

Trained Radio men needed now. Get Radio 
training and ¡be ready for a real future. Learn 
on actual equipment at Coyne. 49 years of train- 
ing experience Not "Home Study ". Free employ- 
ment service to graduates. Many earn while 
learning. If you are short of money, ask about 
Student Finance Plan. Now added Training in 
Electric Refrigeration. G.I. Approved. 
SEND COUPON FOR FREE BOOK 
B. W. COOKS President 
COYNE ELECTRICAL. ar RADIO SCHOOL 
S00 S. PeuHa St., Dept. 58 -B11. Chicago 12, III. 
Send Big Free Rook; also details about Coyne Part - 
Time Employment and Student Finance Plan. 

NAME AGE 

ADDRESS 

CITY STATE 

EASY TO LEARN CODE 
It Is easy to learn or Inrreese speed 
with an Inatructograph Cade Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginnen or advanced student s. 
Arallable tape. from beginner'. 
alphabet to typical message. on an 
tuhJecta. Speed range 5 to 40 WPM. 
Always ready -no (1RM. 

ENDORSED BY THOUSANDS! 
The Inetructogrnph Code Teacher 

Ìtor- 
Intrctnr and 

cnie 
eny ctu 

literally takes the niece o en 

'e 
r Y' 

learn d waster wte,outfor- 
User assistance. Thousand. of oucceoeful oueratoro have 

acquired the crxle" with the In.tructogranh Vv.tem. 
Write today for convenient rental and purchase num. 

INSTRUCTOGRAPH COMPANY 
4701 Sheridan Rd.. Dept. RC, Chicago 40, III. 
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PROJECTION TELEVISION! 
Convert your RCA 630 or Crosley 307 to this 

1 
OUTSTANDING 

TELEVISION 

CONVERSION 

OF 19481 

The gigantic 
picture this 
set is capable 
of projecting 
must be seen 
to be be- 
lieved! with the we 

or the had, 
co m portents 
below, dia- 
grams and 
instructions. 
which are 

provided for the RCA 
630 and Ctvele, 907, 
practically any the 

set can be converted to 
Projection Television 

One set con- 
verted by a 
Los Angeles 
company, 
was demon- 
strated at 
the Shriner's 
Temple in Los Angeles, during the Rose 
Bowl game. It was viewed by 4800 people 
at one sitting! 
A 12x16 -foot rear projection plastic screen 
of our type was used. 

F 1.9 TELEVISION PROJECTION LENS 

Dimension - Length 7 ", 
Diameter 43 ". 
F 1.9 EF. 5 in. (127.0 
mm). This lens incor- 
porates in barrel a cor- 
rective lens for use with 
a 5TP4 projection tube. 
It is easily removable for 
use with flat type tubes. 
Lens can be utilized to 
project picture sizes from several inches to 1x 9 
feet. Made by Bausch & Lomb $125.00 Optical Co. Draiera' Prier 
Mounting ring available for above lens. Price $2.50 

30 KV RF POWER SUPPLY 

Dimensions -Length 
14 ", Width II", 
Height 111/4". 
This unit has a low 
voltage supply sepa- 
rate from high volt- 
age pack. Low volt- 
age DC supply has 
control which en- 
ables you to vary 
voltage from approximately 12 KV to 40 KV. 
Unit has focus control built in for use with 
6TP4 projection tube. 
Dealers' Price, complete $99.50 

STAND FOR PROJECTION TELEVISION SETS 
Dimensions-23' High, 25" Wide, 15.4" Depth. 
For use with RCA 630 chassis or Crosley table 
model sets. Unit mounted on ball bearing soft 
tired wheels. Depth is designed to accommodate 
RF Power Supply. Open grill allows free circu- 
lation of air. This stand a natural for mounting 
scopes and other lab. equipment for easy mobil- 
ity. Specify whether for Television use or shop. 
Stand as shown in top photo. $31,50 Dealers' Price 

REAR PROJECTION TELEVISION SCREENS 
The screen surface consists of a conglomerate 
arrangement of microscopic plastic crystals that 
"Pin Point" the projected image providing un- 
excelled angular viewing with a minimum lose of 
projected light. It is estimated that there is a 
loes of approximately 10% of light viewing the 
image at 45 degrees off center. 
Light transmission percentages are controlled to 
obtain the maximum efficiency of the television 
optical projection system. 
The percentage of 80% of transmission has been 
determined as that providing maximum effi- 
ciency. 
Stock sheets are available from 3x4 feet down. 
Specify inside dimensions of screen desired. If 
larger sizes are required, they can be made to 
order. Frames can be had on request, small sizes 
$5.00 -large sizes $10.00. $4,50 Dealers' Price of screen, per so. foot ... 
Include 25% Deposit With Order. Balance C.O.D. 

Pioneers in Projection Television 
SPELLMAN TELEVISION COMPANY 
2898 JEROME AVENUE, NEW YORK 58, N. Y. 
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WOBBULATED SIGNAL GENERATOR 
(Continued from page 35) 

shielding. The binding posts, of course, 
must be insulated from the chassis. No 
pilot light was installed in the wobbler, 
as this feature was incorporated in the 
power supply. All power is carried from 
the power supply to the signal generator 
through a rubber -covered multiconduc- 
tor cable. 

The power supply 
The power supply (Fig.9) was designed 

for universal use. The case is identical in 
size to the FM signal generator. The 
transformer for the universal supply 
can be the type frequently used in tube 
checkers, providing a high voltage for 
B- supply and various voltages for fila- 
ments. The author removed the filament 
windings from a large receiver power 
transformer (noting the turns /volt 
ratio) which had excess space in the 
winding window. A new filament wind- 
ing was then wound, providing taps at 
the proper points for filaments up to and 
including 36 volts. 

Precise voltage regulation of the B- 
supply is usually desirable for applica- 
tions such as our FM generator. The 
original model did not include this fea- 
ture, although voltage regulators were 
tried in some of the tests. The two VR 
tubes and the 2,500 -ohm dropping re- 
sistor R25 shown in broken lines may be 
added within the same cabinet. When 
the regulator tubes are installed, S3 
should be a d.p.s.t. switch. 

Adjustment and calibration 
After the usual checks have been 

made on filament, plate, and screen volt- 
ages, the unit is ready for adjustment. 
First check both the input and output 
of the buffer tube V2 for proper form 
of all three wave shapes (Figs. 2, 3, and 
4). The voltage gain of V2 will be 
slightly less than one, and the input and 
output wave forms should appear prac- 
tically identical. While the wave shapes 
are being checked, the oscilloscope verti- 
cal input should be connected at the grid 
of V2 or V3 (binding post W). The 
square wave will show considerably 
greater amplitude than either of the 
other two, and great enough to allow 
production of a sizable trace without 
using the oscilloscope vertical amplifier. 
This method should be used to see the 
true shape of the square wave because 
the usual single -tube amplifier found in 
most oscilloscopes will distort such a 
wave shape. The triangular or pyramid 
wave is the one in which we are particu- 
larly interested. 

Assuming everything has gone well so 
far, we now have linear triangular 
excitation for the frequency modulator. 
Start adjustment of this section of the 
unit with C7 at maximum (closed), RIO 
at maximum, and C18b partly open. The 
setting of C18b is unimportant for the 
moment. Connect the FM output to the 
oscilloscope vertical amplifier and , ad- 
just the oscilloscope sweep to 60 cps. 
Connect the output of a constant -fre- 
quency test oscillator (signal generator) 
to the r.f. terminal of the wobbler. 

VOLTS 

35 

520 TO R24-58/2014 
R25 2.58/20W 

C20-C21 
16/450V EA. 

25 0 
12.5 0 
6.3 0 
2.5 0 
2. o 
1.5 0 
A O 

8 

VOLTS 

65 

13 

S3 21 

3 

20 ; C21+ 
105V° 

195 

260 
R24 

3250 i-525 

255V l 

52 

. II VAC 

(re, VR- 105 /OC3 
VR-150 /003 

r. 

Fig. 9 -The power supply and connecting 
cable. Note er or in polarity of C20 and C21. 

Fig. 10-How zero beat looks on 'scope screen. 

Fig. I I-Positioning node to center of trace. 

Slowly tune the test oscillator 100 -200 
kc both sides of 450 kc. When the fre- 
quency of the constant signal falls with- 
in the deviation range of our frequency 
modulation, zero beat will be evident as 
indicated in Fig. 10. As the constant - 
frequency signal is changed, the zero- 
beat point will move back and forth 
across the 'scope trace. By adjusting 
(and reading) the constant- frequency 
oscillator dial so that the zero -beat 
nodes occur at the ends of the trace, and 
again so that they coincide in the middle 
(Fig. 11), the amount of frequency 
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sweep can be determined. The desired 
maximum sweep is 60 kc or a deviation 
of 30 kc each side of the center fre- 
quency. The exact amount of maximum 
deviation is not critical as long as it is 
adequate. 

The value of R13 -C7 determines the 
relationship between the out-of -phase 
voltage on the reactance tube grid and 
its plate current. Adjust C7 to give the 
desired 60 -ke sweep. When R13 -C7 be- 
comes too small, oscillation over part of 
the sweep cycle may be blanked, as evi- 
denced by a 'scope trace such as Fig. 12, 
obtained on the oscillator plate. Para- 
sitic oscillations and complete instability 
can also result. Extending the sweep too 
far will also give a non -linear grid 
potential vs. frequency characteristic 
for the reactance modulator. 

The final adjustment consists of set- 
ting the range of center frequency, after 
which the dial on C18a can be calibrated. 
The center frequency of the FM signal 
output at any particular setting of C18a 
is determined as follows. The FM output 
is connected to the oscilloscope vertical 
amplifier. The constant -frequency gen- 
erator signal is injected at the r.f. ter- 
minal of the wobbler. The oscilloscope 
horizontal sweep is adjusted to 120 

Fig. 12- EfFect of making RI3-C7 too small. 

cycles per second. When the constant - 
frequency signal lies within the devia- 
tion of the FM signal, a double trace will 
appear on the 'scope, each trace being 
one -half of Fig. 10. When the zero beat 
points on the two superimposed traces 
coincide at the center, the constant sig- 
nal is at the same frequency as the cen- 
ter of the FM signal. C18b is adjusted 
to give the desired center or carrier fre- 
quency range as determined by readings 
taken at the maximum and minimum 
settings of C18a. Varying C18b, of 
course, moves the range up or down the 
scale of frequencies as well as widening 
or contracting the range somewhat. It 
may be necessary, therefore, to alter the 
inductance of L slightly. 

With the end points at the desired 
values, it is now necessary only to set 
the constant frequency at, say, 5-kc in- 
tervals over the selected range, bring 
the zero beats together on the super- 
imposed 'scope traces, and mark the dial 
on C18a. The spaces between the 5-kc 
marks can then be divided into five 
divisions to give 1 -kc calibration. The 
calibration will be essentially linear. 
Final calibration should be done with all 
shields and covers in place. Needless to 
say, the calibration will be no better 
than that of the fixed -frequency test 
oscillator used. 

VOLUME EXPANDER 
You may want to try a simple vol- 

ume expander which will increase the 
dynamic range of phonograph records 
or radio programs. The only materials 
required are two flashlight bulbs (3%- 
volt, green -bead lamp for 3-cell flash- 
light seemed to be the most satisfactory 
in the model constructed), two 1-ohm 
resistors (a 4 -inch length of No. 26 
nichrome wire makes a very satisfac- 
tory 1 -ohm resistor) ,and enough wire to 
connect these components together (as 
shown in the diagram). 

At low levels, the lamp filaments pass 
little current and are quite cold. The 
resistance is low (in the order of sev- 
eral ohms) thereby almost balancing the 
volume expander bridge circuit to pro- 

TO SEC. OF 

OUTPUT 
TRANS 

In 

FLASHLIGHT LAMP e 
TO SPKR Y.C. 

SA OPTIONAL SWITCH 

duce a small output to the loudspeaker 
voice coil leads. When the magnitude of 
the sound is increased, the lamp fila- 
ments heat up, and their resistance in- 
creases considerably, unbalancing the 
bridge circuit to produce a much greater 
output to the loudspeaker. In this way, 
changes in the dynamic level are ac- 
centuated. 

To connect the volume expander to 
your radio or phonograph, disconnect 
the leads of the loudspeaker voice coil 
and insert the expander between the 
secondary of the output transformer 
and the voice -coil leads. 

With the components used there may 
be too little or too much expansion to 
suit your taste. Substitute higher -volt- 
age radio pilot lamps (such as 6 -volt, 
brown -bead) to reduce the amount of 
expansion, or lower- voltage lamps to 
increase it. If you wish to use the ex- 
pander for music only, a simple double - 
pole, single -throw toggle switch may be 
inserted in the circuit to break the legs 
of the bridge in which the lamps are 
inserted. MILTON SNITZER, 

Brooklyn, N. Y. 

(This circuit is an adaptation of one 
developed by L. A. de Rosa and de- 
scribed on page 748 of the April, 1937, 
issue of Short Wave & Television and 
page 21 of the July, 1937, issue of 
RADIO- CRAFT, in which issues the sys- 
tem was described in some detail.) 

USING OLD SPEAKERS 
I have found a use for the old dynamic 

speakers that are often given away to 
servicemen. I use them as auxiliary 
speakers for a public address system 
and energize the fields from a dry- recti- 
fier power pack inside the speaker hous- 
ing. BERNARD LEVINE, 

Newburgh, N. Y. 

(The resistance of the speaker field 
must be high enough to prevent excess 
current from passing through it and the 
rectifier. Editor) 
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LEARN FAST .. . 

LEARN RIGHT . . . 

AT A PRICE YOU 

CAN AFFORD 

Easy -to- understand 

BASIC TRAINING 
FOR BEGINNERS 

(Used by U.S. Army & Nagy) 
The best training costs the least I 
Actually, Ghirardi'e famous 972 - 
page RADIO PHYSICS COURSE 
book has given more Radio- 
Electronic beginners their start 
than any other book or course 
ever published. Contains complete 
basic training to fit you for a 
career in any phase of Radio- 
Electronics work. Over B00 pages 
make Basic Electricity easy to 
learn. Other subjects include 
Radio Transmission ; Broadcast 
Stations ; Receiving Units ; Vac- 
uum Tubes; Detection; Amplification; Photoelectric Ceiba Short Waves -a total of 36 basic sublects. If broken Into 
lessons and sold as a "course." you'd regard this bit 
book e6 a bargain at 850 or morel Over 500 Illustrations. 
Ulm coupon. Read it for 5 days at our risk! 

A Complete Course in 

RADIO -ELECTRONIC 
SERVICING 

Learn professional service 
work at home! 

Study pow for a good Job as 
Radio- Electratir et-retie repair ex- 
pert! It's easy toiearn from Oldr- 
ardt'a 1300 -page. profusely Illus- 
trated DIODEIIN RADII SERV- 
ICING book that coots you only 

Only $5 the work. Explains 
85 complete. Covers all phases o 

In service teat - 

struments and when. where and 
MODERN RADIO why to use each upe. 1seen teat how 

to build your own. Tells how to 
troubleshoot all kinds of radios, an- 

Learn to be Service slyzo their circuits. test components, 
Expert - at have - make all type. of repairs, adjust- 
wltkout an IRStraetorl meats, installation., etc. Even ex- 

plain. how to start a euocessful radio 
service business. See Mooey- Bashi Combination offer. 

Only $5 
RADIO 

PHYSICS 
COURSE 

36 Courses in 
one giant book. 

SERVICING 

CUTS SERVICE TIME 
IN HALF OUT4 J 

BS 

Whether you repair radios profee- 
sionaly or only work with them oca- 
sionally, G h i r a r d l's RADIO 
TROUBLESHOOTER'S HAND- 
BOOK o t 

and wires 
testing on-almost any Jobi s Just look 
up the make and model of the radio 
you want to as. Book covers common 
troubles in over 4800 receivers by 
202 manufactures. Tells what to do 
-- exactly how to do it. Over 800 
additional pages contain charts, data. 
tube Information. codes, etc., that 
will help you save time. do bettor 
work In repairing any radio eve 
made. 744 big, manual -size pages. 
Weigh. elmust 4 lbs. Use coupon. 
See Money -Saving Offer! 

SAVE 

MONEY! 

Only $5 
RADIO 

TROUBLESHOOTER'S 

HANDBOOK 
NOT 'study' book! 

Lat R A D I O TROUBLESHOOTER'S 
HANDBOOK save you time on common 
service lobs! Let MODERN RADIO SERV- 
ICING train you for truly professional 
radio- electronle service work. Get both big 
books for epeeist print of only 89.50 for oho 
two. Use coupon. 

6 

Dept. RC -58, Murray Hill Books. Inc., 
232 Madison Ave., New York 16. N. Y. 
o Enclosed and 5...... for nooks clocked: or send 
C.O.D. (In U.S.A. only) and I will pay footman this t plue a few te postage. In either event, it amount 

understood I may return books after 5 day f not 
and my remittance will be refunded. 

RADIO PHYSICS COURSE Sn (LSO foreign) 
MODERN RADIO SERVICING SS (55.50 foreign) 
RADI )TROUBLESHOOTER'S HANDBOOK $5 ($5.50 

MONEY- SAVING COMBINATION 
Som Modem Radio Servicing and Troubleshooter' 
Handbook for only SO.50 for the two ($10.50 for- 

Name 

Address 

city a Zone State 
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Better Products for the Radio Industry 

NEW G -C 
STATIC CHASER 

INJECTOR and POWDER 

Tire static powder kits- improve 
auto radio reception. Eliminates 
wheel static interference. New 
powder is blown into all inner 
tubes -easy to use. For every car 
ownerl 
No. 5604- Injector for G -C Static 
Power List $1.50 

No. 5605 -G -C Static Powder 
Packet for 5 tires List $1.00 

No. 5606--Kit - One Powder 
Packet and Injector List $2.50 

NEW G-C 
TUBE PULLER 

Makes it easy to remove or ini 
sert miniature tubes ... simple 

operate. Inserts or extracts 
tubes where fingers will not 
reach -into hard -to-reach 
places. Seves time and s 
money. Ends tube break- 
age, pr is burnt fingers. 
No. 5093 -Miniature Puller .List $ 1.50 
No. 5093 -D Display of 12 List $19.00 

s 

NEW G -C FIELD 
CHASS EZ 

Holds almost any radio } 
chassis in positions Has 
special r ible hooks 

PAT. PEND - for flanged type chassis 
or, to tilt chassis back if necessary. Made with 
slide adjustment -takes only S seconds to in- 
stall. No parts to loss -will never wear out. A 
real convenience for the radio servicemani 
No. 5207 Chass E: List $2.95 

Have you seen the new G -C 
"Speeder" Wire Strippers ... write 
for illustrated literature. 

RADIO DIVISION DEPT. D 

G -C Products are 

available at leading 

distributors. Write for 

you( coPY of our new 

illustrated 

GENERAL CEMENT Mfg. Co., Rockford, III., U.S.A. 
Manufacturers of over 3,000 products Soie, office, ,, princ,cal cit e, 

TUBES! TUBES! TUBES! 
THOUSANDS OF 

TUBES 
[NEW, STANDARD BRANDS- QUANTITY PRICES ON REQUEST- MINIMUM ORDER $5.001 

TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE 

1A3 
1A5 
I47GT 
I B24 
1638 
IG4 
165 
1G6 
IH4G 
1L4 
I R4/1294 
171 
I H5 
IN5GT 
ILN5 
1R5 
165 
2A3 
2C22 
20264 
2034 
2640 
2C44 
2D21 
2E22 
2E25 
2E30 
2132 
2133 
21851 
2X2 
344 
307 
3822 
3824 
3/36/1299 
3E29 
304 
30501 
3S4 
4627/257B 
5R40Y 
574 
6407 

5U4 
5V40 
5W4 
5Y3 
5Z3 
5Z3 

.96 

.49 
1.10 
2.49 
4.50 

.98 

.44 

.98 

.96 

.89 
1.29 

.58 

.99 
1.10 
1.92 
1.10 
1.10 
1.39 

.69 

.76 

.98 
2.60 
1.75 
.75 

1.50 
3.95 
2.25 

20.00 
20.00 

4.95 
.69 
.49 
.98 

4.95 
.98 
.89 

2.95 
1.10 
.58 
.43 

4.95 
1.15 
1.25 
1.25 

.44 

.98 

.98 

.60 

.59 

.89 

6407 
6A65 
6407 
64K5 
6A L5 
6A05 
6A16 
6AU6 
6B4 
6B6G 
6806 
668 
6C4 
6C5 
6C6 
6621 
6D4 
6D6 
6F6 
6F6G 
6F7 
6F8 
6G6 
6H6 
614 
615 
616 
617 
6K6 
65(7 
6K8 
616 
6160 
6L7 
6147 
605 
6050 
607 
6R7 
6847 
6807 
6SFS 
6807 
6SH7 
631707 
631(7 
6817 
6SN7GT 

6887 
6SR7 

6887 

.99 

.89 

.99' 

.69 

.99 

.98 

.75 

.89 
1.29 
.89 

3.49 
.99 
.64 
.51 
.75 

12.95 
.89 
.75 
.79 
.80 
.96 

1.10 
1.10 
.49 

1.50 
.49 
.49 
.89 
.49 
.59 

1.25 
1.25 
1.20 

.98 

.89 

.98 
.98 
.89 
.98 
.90 
.85 
.79 
.79 
.39 
.69 
.79 
.89 
.69 
.89 
.89 
.75 

6U5 
6V6GT 
6Y6G 
6X4 
6X5 
7A E7 
7B7 
7C4 
7C5 
7F7 
7L7GT 
10V 
1246 
124H7 
12476 
12848 
128E6 
12C8 
12H6 
1215 
12K8 
12SA7GT 
12SG7 
128H7 
12517 
1291(7 
12SL7 
12SN7GT 
12S07GT 
12Sß7 
12X3 
1147 
I4B7 
I4H7 
1417 
1487 
15E 
2304 
2308 
24G 
2546G1 
25L6G1 
2525 
2526 
26D7 
30 
321_7 
34 
351401 
35Y4 
35W1 

I50 

125 
139 

110 
110 

125 

1 

110 
I 
125 
1 

110 
150 

150 

I 

98 1622 
99 35Z3 
89 35Z5 
98 36 
89 37 
75 38 
69 39/14 
89 41 

45 
47 

69 SOBS 
89 50L64IT 

701-7 
71A 

89 75 
89 75T 
89 77 
44 78 
69 79 

80 
99 82 
89 83V - 

89 84 
79 85 
69 190TH 
10 TOOTS 

79 117L7 
99 I 7 3 
79 1172613T 
98 121A 

205B 
I0 211 

2154 
25 2170 

250TH 
30411 

49 307A 
96 316 
69 3714 
75 3718 
75 3944 
75 4174 
98 446A 
75 450TH 
78 7834 

705A 
98 7134 
75 7158 
19 7214 
89 7214 

1.75 
.09 
.69 

1.10 
.69 
.89 
.59 
.69 
.64 
.90 
.89 
.75 
.89 
.69 
.69 

2.39 
.75 
.75 

1.10 
.53 
.96 
.89 
.75 
.89 

12.95 
3.00 
1.89 
.89 

1.10 
2.65 
4.50 
.98 

3.00 
7.50 

17.50 
2.49 
6.25 

.89 
1.39 
3.00 
4.50 

19.95 
1.25 

17.50 
7.50 
1.85 
1.65 
4.95 

.69 
3.95 

7234/B 
725A 
800 
801A 
802 /RK25 
803 
801 
805 
807 
808 
809 
811 
812 
812H 
813 
814 
815 
826 
8294/B 
8308 
832A 
833A 
836 
837 
838 
841 
843 
845 
860 
861 
866A 
868 
8724 
874 
884 
923 
954 
955 
956 
957 
9584 
959 
991 
1005 
1006 
1613 
1614 
1616 
1619 
1821 

5.50 
12.50 
2.25 
1.10 
1.49 

8.95 
6.75 
3.75 
1.25 
2.95 
1.50 
1.95 
3.00 
6.90 
5.95 
4.39 
2.25 
1.75 

2.95 
5.25 
2.25 

39.50 
1.15 
2.50 
3.75 

,6g 
1.50 
3.75 
3.00 

50.00 
.75 

1.95 
1.95 
1.95 

.75 

.19 
.49 
.49 
.75 
.49 
.19 
4g 

.50 

.39 

.39 

.95 
1,75 
1.99 
.96 
.9B 

1625 
1626 
1629 
1631 
1851 
2050 
2051 
5514 
7193 
8001 
8005 
8011 
8012 
8059 
8020 
8023 
900002 
9003 
9004 
9005 

Hrsoo 
HY75 
HY615 
024 
ßK90 
7ió2 
7240 
v7011 
VR75 

VR90 
vases vets* 
2226 
902 
24P1 
35P1 

3CP1 
SAPI 
SePS 
S6P1 5cn 
78P7 
701.4 
7EP4 
70P4 
IOC4A 
109P4 
10FP4 foH 

static 

.49 

.49 

.59 
1.49 
1.25 
.90 
.49 

.4.75 
.39 

4.95 
3.25 
2.95 
4.95 
1.95 
6.95 
2.95 

.49 

.49 

.49 

.98 

.49 

3.95 
1.25 
1.25 
1.25 

.79 

1.99 
2.95 
6.90 

.95 

.7á 

.75 

.59 
1.95 
2.93 
1.95 
1.95 
1.99 
2.49 1.9 
4.95 
3.95 
á.ás 

14.95 
17.95 
19.40 
42.20 
37.50 
42.20 

el «<r9. 

6A8 
6487 

.75 
1.25 20% DEPOSIT WITH ALL ORDERS UNLESS RATED 

Tub< 49.50 
12.11.4 6000 

110.00 
204P4 270.00 

NIAGARA RADIO SUPPLY CORP. 160 NEW YORK 6, N.Y. 
ET 
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WIND GENERATORS 
(Continued front stage 33) 

replaced. Brushes should also be re 
placed if they have worn down to where 
they do not hold their proper position 
in the brush holders. The mica between 
the commutator segments should be be- 
low the level of the copper bars. If it is 
not, it should be undercut, as the raised 
mica will prevent the brushes from mak- 
ing proper contact with the commutator. 
An ordinary hacksaw blade of the right 
thickness may be used. 

Incidentally, an open bypass con- 
denser or arcing at the brushes -caused 
by several reasons including those men- 
tioned above -will cause static on the 
radio. 

Check the field for continuity and 
voltage. If the field current has to be 
turned way up and the third brush all 
the way into the direction of rotation 
to make the generator produce a nomi- 
nal amount of current, or if the strong- 
est wind doesn't suffice to bring the out- 
put up to normal, the armature is either 
open or shorted. In either case it should 
be sent to the manufacturer or a motor 
shop for test and repair. 

Generator speed has to be up to nor- 
mal before maximum output can be ex- 
pected. It can be checked without using 
a tachometer, by observing the governor. 
If the wind is strong enough to make 
the governor act, the generator is up to 
speed and should deliver its rated out- 
put. To make certain the governor is 
actually operating, slow the prop by ap- 
plying the brake used to lock the prop 
when the generator is not being used, 
and watch to see if the governor relaxes. 

Some of the governors turn the prop 
out of the wind. Others change its pitch, 
and still others throw out vanes which 
act as air brakes. No matter what the 
principle, the action is the same. They 
keep the prop's speed from exceeding 
its rated level. For example, Wincharger 
Models 617 and 1217 are set for 1,100 
r.p.m. Governors can be relied on to do 
their job when in good condition and 
their action unhampered. 

Insufficient Power problems 
Lack of power over a period of time 

can be traced to one or more of the fol- 
lowing: improper adjustment of control 
equipment, lack of sufficient storage -bat- 
tery capacity, an undersized plant, or a 
plant poorly located with respect to the 
wind. An unrealized load may cause a 
complaint of low power. An example 
is a refrigerator lamp that doesn't 
go out when the door is closed. The 
lamp might draw a mere 25 watts, 
but, running 24 hours daily, it would 
draw a sizable amount of power. 
Other examples are a partially shorted 
motor and an incorrectly rated electric 
iron, any or all of which may lead the 
plant owner to believe he is consuming 
less power than he actually is. 

Going back to the adjustment of con- 
trols, the smaller types of generators use 
the simple third brush and reverse cur- 
rent relay adjustments and controls. 
The third brush is connected to the field 
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and supplies it with a portion of the cur- 
rent generated. Moving the brush 
against the direction of rotation in- 
creases the field strength and output. 

The reverse current relay (left relay 
in Fig. 1) is a simple cutout relay with 
a dual coil arrangement. One coil of fine 
wire is shunted across the generator out- 
put, and another of heavy wire is in 
series with the load and the contacts. 
Both are on the same core. When the 
generator starts to deliver current, the 
shunt coil is energized and closes the re- 
lay, cónnecting the generator to the load. 
When the wind stops, the battery volt- 
age tends to drive the generator as a 
motor. The current, reversing through 
the heavy coil, opens the relay and 
breaks the circuit. 

A typical adjustment for a Wincharg,- 
er 6 -volt relay would be: closing voltage, 
or cut -in: 6.9 to 7.3 volts, reverse or 
opening current: 1.5 amperes. 

These measurements can be made 
with voltmeter and a 20 -0-20 ammeter. 
To simulate a no -wind condition, the 
brake can be applied slowly and the 
generator slowed down until the reverse 
current opens the relay. 

The larger plants have slightly more 
complicated controls. They dispense with 
the third brush and control the voltage 
with compound -wound field or a rheo- 
stat in series with the field (or both). 
To cope with fully charged batteries 
some of the control panels have a relay 
with contacts in series with the field and 
shorting a trickle-charge control rheo- 
stat. This appears on the right side of 
Fig. 1. When the battery voltage comes 
up the relay opens, putting the rheostat 
in series with the field and so lowering 
the generator output to a predetermined 
level. 

Incidentally, operation of these relays 
is affected by room temperature, which 
should be checked before corrections are 
made. 

Lack of sufficient storage capacity 
usually leads to continually run -down 
cells. Run -down cells, operated continu- 
ously around 1.150 instead of up around 
1.250, will sulphate -develop a hard 
film on the surface of the plates that 
prevents the plates from taking a 
charge. The cure (when it works) is a 
long, slow charge. Prevention technique 
is to watch the hydrometer reading and 
charge the cells once a month until 
they emit gas for a few hours. This will 
also equalize them and bring their 
specific gravity up until their charge is 
equal. 

Lack of capacity leads to a high 
charge and high discharge rate which 
shortens the life of the battery. Further, 
a discharged battery will freeze at a 
much higher temperature than will a 
fully charged one. 

A word of warning. Take care when 
you climb the tower! Make certain the 
guys are' in place and secured. Make 
certain no one is going to fool with the 
controls and relays. The generator, run 
as a motor, can easily throw you off the 
tower. Disconnect the batteries before 
going up. And stay off in a strong 
wind! The brake which locks the prop 
may loosen, and let go. One whack from 
the revolving prop can cut you in two. 
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This vibrator replacement guide will 
bring you up to date on vibrator inter- 
changeability. It is cross indexed in 
three ways to save your time and re 
move guess work. The first printing is 
limited so be sure to get your copy now. 

Remember James vibrators work better 
and last longer because they feature ex- 
clusive (I) Patented Push -Pull Action 
(2) Frame - Mounted Cooler - Operation 
(3) Adjustable Contacts. Prompt ship. 
ment on all types. 

Ask your Radio Parts jobber or write 

JAMES VIBRAPOIVR CO. 
3224 W. Armitage Ave. Chicago 47, Illinois 

MONEY TALKS! 
DOUGLAS OFFERS The Lowest of Low Prices on the Map! 

TELEVISION KITS BY TRANSVISION 
WE GUARANTEE A WORKING KIT/ 

Standard 12" Model. Picture size 75 square inches, 22 tubes and 12" picture tube. High 
fidelity FM sound reproduction. Advanced television circuit provides exceptionally clear pictures. 
12" Standard Television Kit $289.504 
12^ Deluxe Television -1M Radio Kit $359.504 
7" Television Kit 5160.00 
7" Republic Kit 1165.004 

10" Republic Kit $199.50' 
COMPLETE LINE OF TELEVISION COMPONENTS IN STOOK- DEALERS' PRICES UPON REQUEST 
Douglas 5 Tube Superhet KN- Complete with tubes, cabinet, all neoe-.ary parts. Your cost $12.48 

Free pencil soldering Inn with sash kit! 
Phono Motor and pickup kit. Your cost 54.94 
Resister Kit -100 aeeorted resistors 1/4, 1. 2 watt $1.79 
Detroit. Automatic Record Changer -Plays 10' and it records. lidos lamest 80 minutes of eantlnuaa nude. 
Special Low Price 513.50 
Webster Sí50. Your cost 521.09 
Webster g 56 with automatic stop. Your cost $25.95 

SPEAKER BUYS 
4' Alnico slug PM $1.35 10' Alnico slug PM $4.85 
5' Alnico s;ug PM $1.39 12' Alnico slug PM $8.95 

8' Alnico slug PM $3.46 
Webster Model 80 wire recorder In compact carrying case comes with 8 wire spools, hand mike and in- 
struction sheets $149.50 
R.C.P. MODEL 720 FM SIGNAL GENERATOR 10.7 mo for 1.F. and 88 me for the low and. 98 me for 
midpoint and 108 me our the high rid of the FM band. Complete with tubes, instruction book and Q 1 9.95 ut outp cattle. Your mat W 
R.C.P. MODEL 710 GENERATOR for all standard Broadcast application. Frequency 456 kc.. 465 ke.. 1500 ke. 
and 550 kr. Itnndeast hand alignment is provided for by these fixed frequencies Complete with $17 95 tubes. instructions and output cable 'P 7 
THREE -WAY PORTABLE KIT -A.C. D.C. and Battery. Complete with portable wee, speaker $17 50 
and all necessary parts. Including tubes. Your coat 'P 
MARION r PANEL METERS 0 -1 ma. 0 -2 ma. 0 -5 ma, 0 -500 ua. SPECIAL 

VOLUME CONTROLS 
; meg. 1 meK. 2 meg. less switch. long shaft. Your Cost 
M meg with switch. lone shaft. Your cost 
50 asst. knob., push on and set screw, plastic and woad. Your cost 

DOUGLAS RADIO SUPPLY COMPANY, INC. 

260 
35e 

51.98 

DEPT. A -1 128 GREENWICH STREET NEW YORK 6. N. Y. WOrth 4- 0470 -1 

WRIGHT VERIFIED SPEAKERS 

They Glorify the Tone 
WRIGHT, Inc. 

2234 University Avenue St. Paul 4, Minn. 
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Radio - Television - Electronic 

Parts & Equipment Specials 

TELEVISION- CATHODE RAY HIGH 
VOLTAGE 

2000 volt D.C. Power Supply 
Why bother with bulky and dangerous 60 
cycle supplies or expensive R.F. power ',ap- 
plies when you can purchase a complete 2000 
volt D.C. unit (not kit), ready to plug into 
the 110 volt A.C. power line. The ridiculously 
low price has been made possible by a fortu- 
nate purchase of high quality components. 
These unite are brand new, completely tested 
and guaranteed. Price $7.95 

40004000 VOLT TELEVISION SUPPLY 
Similar to the unit above, but has a mach 
higher U.C. output voltage suitable for use 
with the new 7" snd 10" television tubes. 
PRICE $12.50 

TELEVISION BOOSTER! 
Increases signal strength to the television re- 
ceiver 16 -18Db. Rejects unwanted off-channel 
interference. Simply installed by connecting 
in series with antenna terminals of receiver, 
self- contained power supply. 
Three models available 

Model TVL- Channels 1 thru 6 
Model TVH- Channela 7 thro 13 
Model FM-88 -108 Mc (FM Band) 
Available in Walnut or Mahogany finish 
Size 3" a 5" x 6" 

Price $26.95 

SPECIAL! 
Magnetic Recording Wire -1% hoar spool of 
CE steel recording and playback wire $1.95 
priced for quick sale 

PHOTO- ELECTRIC TUBE 
GE type P123 sensitive pas photdube- sultahle for 
regular and Invisible Infra -red light. Has four woos 
socket and Ca!slum light sensitive element 

Price $2.95 
Cathode -ray tube Mask and Mounting bracket for 5 
tubes. Excellent for use with 5" television sets or 
ese11103wPe. Price $0.25 
Chrome panel eseutcheon for above-4Ve diameter 
opening-suitable for use with cathode-ray tubes oe 
round dials. Price $0.25 
TELEVISION PICTURE TUBE -9 Inch eleetromag- 
netie type. This Is the MW22 -2 tube used by GE in 
their television sets. Can be used in other sets de- 
signed for electromagnetic deflection. Has standard 
3 prong base. 513.95 Complete with Instruction booklet 

A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 

Resonated at approximately 4500 cycles effectively 
reducing objectionable needle scratch without alter- 

ing the br lliancy of reproduction. 
Contains HI -Q SERIES resonated circuit Tested 
by means of an audio oscillator and an oscilloscope 
to give 22 db. attenuation with very low signal loss. 
Attenuation may be regulated by means of a SPECIAL 
MINIATURE gain control. 

EASY TO ATTACH 
lust two wires to clip on. Compact. $1.65 
Price 

THREE TUBE PHONO AMPLIFIER 
An assembled unit ready for Installation using tone 
and volume control and six feet of rubber $2.95 cord W 

(Not 
With Complete set of of 

including Tuba) 
$3.95 

PHONO OSCILLATOR 
WIreleu phono oscillator transmits recording for 
crystal plek -ups or voice from carbon mike through 
radio without wires. Can also be used as an Intercomm 
by using P.M. speaker as mike. Price $2.95 
(excluding tubes) 
With Complete Set of Tubes $3.95 

SPECIAL! SPECIAL! 
Mammoth assortment of radio and electronic 
parts, not less than TEN POUNDS of new 
transformers, chokes, condensers, resistors, 
switches, coils, wire, hardware, etc. A super - 
hay for experimenters, service- 
men, and amateurs for only $1.25 

Satisfaction guaranteed on all merchandise, 
All prices F.O.B. New York City 

WRITE FOR CATALOGUE 

RADIO DEALERS SUPPLY CO. 
135 Liberty St. New York, N. Y. 
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SPECIALS! 
BC-454 COMMAND RECEIVER (274N Series) 
3 to 6 MC- Complete with tubes-$5.95 
New 

COMMAND TRANSMITTERS 
(274N Series)- Complete with tubes & crystal 
BC -457: 4 to 5.3MC $5.95 
BC -458: 5.3 to 7MC 5.95 
BC -456 MODULATOR (Brand New) 2.95 

RADIO PARTS 
Assorted -I00 mica condensers $1.19 
100 Resistors 1/3 to 1 watt .95 
100 Tubular bypass condensers, assorted 

.01 to .1. all 600 Volt 4.69 
Electrolytic condensers 50-30, 150 Volt 

10 for 2.89 
% Meg. Volume Controls 1" shaft with 

switch 10 for 3.00 
% Meg. Volume Controls 1" shaft with- 

out switch 10 for 1.95 
Crystal Pick -up, new light wt. ea. L79 

Brand NEW! TUBES NEW! 
CATHODE TUBES 

- SFP7 -7PT -37 .9 auk 
5ßP4 $1.95 each 

RECEIVING TUBES 
954 9006 12SR7 RK34 

11 39c each 957 35W4 12K8 6SF7 
Lots d 50-10% 9003 12C8 2051 

1110 ACight 1 eineuat 
1625 
1629 -19e each 
7193 

304TL Transmitting tube $1.95 each Brand New 
All shipment. F.O.E. Chicago 

20% deposit required on all orders 

ARROW SALES INC. Dept D 
SS WEST MVRDARD ST., CHICAGO 10. ILLINOIS 
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OUTSTANDING VALUES 
Kit Model 210, a 
Three Way Port- 

able Realer 
Operating on either 
AC or DC or self -con- 
tained batteries . 
power switch convect. 
Iently located on front 
of set so that "bat - 
terÿ -' or "AC-DC" 
may be selected with- 
out opening case. 
Five -inch Alnico 5 

permanent magnet dynamic speaker, and case 
covered with beautifully grained leatherette. 
Price of Model 210 complete with $18.95 
tubes 

Multitester 
Kit Model M -3C 

A versatile. compact 
multitester 4 "57 "x 3" 
using a 3i /7" rd. meter 
of 1000 ohms per volt 
sensitivity. Employs 
the following ranges: 
Volts AC or DC 0/5/- 
50/150/500/1500. Milli- 
amperes D.C. 0/5/50- 
/150. Ohms 0/2000/20, - 

000/200,000. Price complete .. $10.95 
All kits accompanied by a detailed Illustrated 
instruction sheet. Many other kit models avail- 
able. Write for Catalog M. 
Now ready! New educational pamphlet... 
complete and simplified diagrams and In- 
structions on all our models SOe 

RADIO KITS COMPANY 
120 Cedar Street New York 6, N.Y. 

-TELEVISION CONDENSERS - 
THAT CAN REALLY TAKE IT! 

.10 Mf 2500v ....$0.74 .05 Mf 5000v ....50.80 

.10 Mf 3500v .... 0.83 .005 MI 7500v .... 0.62 

.005 Mf 5000v .... 0.60 .001 Mf 10000v ... 0.59 
Many other sires available. Write for descriptive fold- 
er. If not available at your dealer, order direct from 
factory. 

UNITED CONDENSER CORP. 
422 -L E. 138th Street New York 54. N. Y. 

RADIO -CRAFT needs more photos of 
service shops and service benches. We 
will pay $6.00 for each 6x8- or 8x10 -inch 
glossy photo accepted. Do not "dress up" 
your bench, but take a bona -fide photo, 
preferably with men working. 

RADIOMAN ON WHEELS 

By RICHARD LAURENCE 

PAUL SKELTON, Vienna, Illinois, 
is a hard- working radioman. Like 
the great majority of the profes- 
sion, he' will give you a competent 

job on your set, and a square deal on 
the price. With parts and tubes now 
generally available, 2-day service is the 
rule. So what? There are thousands of 
guys like that over the country! Well, 
there is a difference. Paul is one of the 
small but growing number of "service- 
men on wheels" -his only means of 
getting about being a wheelchair. 

An automobile accident seven years 
ago crushed his spine and left his legs 
permanently paralyzed. His health was 
gradually restored, and his physical 
needs were well cared for, but he was 
oppressed by the growing futility of a 
life that did nothing but exist from one 
day to the next. 

The radio was his greatest source of 
enjoyment. One day about 3 years ago 
he switched on for fifteen minutes of 
news analysis. The old Motorola warmed 
up smoothly, gave with the commercial, 
then squeaked, grunted, and died. That 
was the last straw. The only radioman 
in town had gone to the army a month 
ago, and there was no other set in the 
house. New radios, of course, were only 
a memory. 

There was a screw driver and pliers 
handy, and Paul figured a pile of junk 
was just as good as a radio that didn't 
work. At least that's what he thought 
until a lunatic's dream of parts, wires, 
and connections confronted him. Grab- 
bing the chassis firmly with his left 
hand, he probed every accessible spot 
with his right index finger. A large 
metal tube was intriguing, and he took 
a good grip on the heavy wire leading 
to it. The shock wore off in about half 
a minute. 

"It was pure luck," Paul told me, "but 
that Motorola played after I put it back 
in the cabinet. Sleep came hard that 
night, but it was because I felt so good; 
I had accomplished something useful! 
Pretty commonplace to the man who 
gets out and hits the ball every day, but 
a million bucks wouldn't have pleased 

Paul Skelton on his way to pick up a radio. 
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me more. The next day I thumbed 
through the magazine ads of the various 
correspondence schools, and picked out 
one by the heads -or -tails method." 

With the aid of the State Rehabilita- 
tion Commission, Paul enrolled with 
National Radio Institute, Washington, 
D. C. As far as he knew, ohm was some- 
thing that rhymed with home, so the 
first lessons pushed him around a lot. 
Furthermore, the habit of work and 
concentration had dulled. It was easy to 
let attention drift away from pages 
packed solid with technical material. 
But the course kept hammering away 
at the chain idea -the radio is funda- 
mentally a chain of stages that boost 
the strength from antenna to loudspeak- 
er. At last light began to seep through 
the murk. The first kit of experimental 
parts came. That helped by giving him 
something solid to work with. There is 
nothing theoretical about a hot soldering 
iron. 

Finally the vacuum -tube multitester 
supplied by the school was assembled, 
and Paul borrowed a tube tester, since 
test equipment was not yet available. 
That was good -he was practically a 
serviceman now. The lady next door 
dropped her little set and brought it 
over. She wanted it in a hurry. Six 
hours later he was covered with cold 
sweat and cursing himself, the radio, 
and that multimeter. The lady came 
back and looked the set over critically. 
"Is that little wire over there supposed 
to be loose ?" she asked. 

He turned the set on and touched the 
loose end of the resistor to the various 
terminals around it. On the third try - 
music! He knew then they hadn't been 
kidding when they said to take a minute 
to look the set over thoroughly before 
starting trouble shooting procedures. 

Trouble shooting broke down on the 
next set too, and it was guess and test 
until a shorted coupling condenser 
showed up. With the realization that 
there was plenty more to 'learn, Paul 
turned back to the course. Experience 
and study gradually made servicing 
more simple, but now the tube shortage 
came into the picture. Fifty percent of 
the jobs had to be turned back unfixed 
because there is no substitute for a 
burned -out tube. The school sent a list 
of wholesale radio supply houses in the 
area, but a score of letters produced not 
a single tube. He thumbed through the 
Sears, Roebuck catalog until he came 
across their list of available numbers. 
A good many 6 -volt and several series 
rectifiers and loctals that could be sub- 
stituted were there. Maybe it was tech- 
nically dishonest to certify that those 
tubes were needed for equipment that 
was personally owned, but Sears, Roe- 
buck kept him alive for the next year, 
and every tube they sent helped to put 
a radio back in working order. 

Paul is over the hump now as far as 
technical knowledge is concerned. He 
now has a special wheelchair powered 
with a small gasoline motor, and which 
has gears, throttle, and brake completely 
hand -controlled. The tires are small 4- 
ply pneumatic, just like an automobile, 
and with this he is able to get out on 
the streets and go anywhere in town. 

Thus he is able to pick up and deliver 
some small sets. Due to the fact that his 
sitting -up time is limited by the spinal 
condition, he has to do part of his work 
while lying on his side in bed. Try it 
sometime! However, he hopes to be able 
to stay up the whole day eventually, 
and do all his work sitting at the bench. 

There is new, adequate test equip- 
ment in the shop now, and the money 
he has earned has enabled him to build 
up a stock of tubes, parts, and diagrams. 
Of course, there are plenty of aggrava- 
tions. He can't follow a radio into the 
home and see that it is hooked up 
properly, nor can he go after the chassis 
from a console model. Similarly, a lot of 
profit is missed on installing and serv- 
icing auto sets. To realize their full po- 
tential, a person handicapped in this 
way should have an active partner or 
employee so that he can devote his time 
to bench work. But radio servicing has 
put Paul back on the road to being a 
useful, self -sufficient citizen, and he be- 
lieves it offers perhaps the beat oppor- 
tunity of any available field. He knows 
that nothing else could be as satisfying. 

OPPORTUNITY AD-LETS 
Advertisements In this section corn 25e a word for 
each tneertioo. Name. address and initials must be 
Included at the above reto. Cash should accompany 
all classified advertisements union placed by an 
accredited advtwtuing agency. No $dvertlsement for 
Ins than ten words accepted. Ten percent discount 
six lames, twenty percent for twelve haue.. Objec- 
tionable or misleading edvectlsemente not accepted. 
Advertisements for June, 1948, issue must reacts us 
not later than April 24, 1948. 
Radio -Craft 25 W. 8'way New 'fork 7, N. Y. 

RADIOS RECORD PLAYERS, TUBES, PARTS. SEND 
for free bargain list. Hallmark 594 Commlmlpaw, Jersey 
City 4. New Jersey. 
AMATEUR RADIO LICENSES. COMPLETE CODE 
and theory preparation for pusing amateur radio n- 
emineUtau. Home study and resident courses. American 
Radis Institute, 101 West 83rd Street, New York City. 
Seo our W an page 88. 
28 YEARS' EXPERIENCE RADIO REPAIRING AT. 
your fingertips. I've perfected simple system you can 
follow step by step. No formulas or maculation.. Cuts 
repair time to minimum. Toni price $2.00 postpaid or 
COD. Monoybuk guarantee. hens Radio. 14515 -J Grand- 
river, Detroit 27. Michigan. 
PHONOGRAPH RECORDS 20e. CATALOGUE PARA - 
mount, KQ -a13 cwt Market, WOkee- Barre, Penna. 
NEW CARTONED TUBES 39e each. 100 ASSORTED 
for $35.00. IRS, 185. 114, 8V4. 394. 5Y3gt, e.8gt, 
8C5gt, 8K7ggtt BQ7gt, BVBgt, 8SA7gt, 8aD7gt, 68K7st, 
6SQ7gt. BX5gt, 12Aegt. 121TSgt. 1211M, 1211E8. 
12Jlgt, 12K8, 128A7gt, 1281C1gt, 128Q7gt, 25L8gt, 
32L7gt, 8555, 351.4, 35W4, 3575, 47. 50115, 501.6, 
T0L7gt 80, 89, 117L7gt. Write for bargain flyer. Ren- 
shaw Radio Company, 3313 Delayers. Kansas City 2, 
Kansas. 
RUBBER STAMPS. ERC.. FOR BALE. COOKSON, 
Enz 0-RC. Poole. Missouri. 
RADIOMEN. SERVICEMEN. BEGINNERS - MAKE 
more money, easily, quickly. $250 weekly possible. We 
show you how. Information free. Merit Products, 218 -821, 
132nd Avenue. Springfield Garderas 13. New York 
YOU CAN ACCURATELY ALIGN SUPERHETERODYNE 
receivers without signal generator. Oamplete Inatructlons 
$l. Moneybeck guarantee. Chas. Oates. Pecos 2, Tenu. 
WRITS DEPT. RC 20 FOR OUR LATEST FREE ItAR- 
gain list of Radio and Electronic paru. R.C. Radio Parts 
and Mete. Co., 733 Central Ave., Kansas City 8. Kanus. 
MAGAZINES (BACK DATKD)- FOREIGN. DOMESTIC, 
arts. Boole. booklets. subscriptions. pin-ups. eu. Cata- 
log l0c (refunded). Cicerone's. 883 Flet Ave.. New 
York IT, N. Y. 
LANCASTER, ALLWINE & ROMMEL. 438 BOWEN 
Building, Washington 5. D.C. Registered Patent Attorneys. 
Practice before United States Patent Office. Validity and 
infringement Instigations and Opinions. Booklet and 
form "Evidence of Conception" forwarded upon request. 
WE REPAIR ALL TYPES OF ELECTRICAL 1NSTRU- 
meats tube checkers and analyzers. Hasellon Instrument 
Co. (Electric Meter Laboratory), 140 Liberty Street, New 
York, N. Y. Telephone- BArclay 7 -4239. 
LEARN ELEMENTS OF RADIO AT HOME IDEAL 
course for beginners. $15.00. Write Wan Radio School, 
1421 -J Sixth Street. S,E., Minneapolis 14, Minn. 
AVIATION NEEDS EXPERIENCED RADIO M12( 
Prepare at home in e few weeks for FCC -CAA radio 
licenses. Step Into e big-Prig Job. Many opportunities for 
World traveL Write foe details. Air Institute. RCM, 
Adams, Massachusetts. 
TEST EQUIPMENT TREMENDOUS SAVINGS. LIST 
free. Crest Corporation, Dept C -2. 8949 Forest Park 
Blvd.. St. Louie 8, Mo. 
RUBBING CONES ON "NON- ADJUSTABLE' SPEAK - 
ers quickly and Bully repaired. Complete instructions 25e 
con. Blake Radio. 2315 19th. Lubbeek, Texas. 
CASA FOR OLD DORM OF MODERN ELECTRICS, 
Popular Hectrlelly. Q. B. T. Llpant. 157e Lese est et., 
Boston 14. Maas. 
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PLEASE TEAR OUT 

THIS ADV. AS REMINDER 

1001 RADIO FACTS 
AND FIGURES 

AUDEaS RADIOMANS GUIDE- 914 Popes, 633 Illus. 
Nations, Photos, Wiring Diagrams, 38 Big Chapters. 
covering Radio Theory, Construction,Servidng, includ- 
ing Important Data on Developments In Television, 
Electronics and Frequency Modulation, Review, 
Questions and Answers. Calculations & Testing. 
Highly Endorsed- idispensable far Wady Reference 
and Home Study. 
$4 COMPLETE PAY ONLY SI A MONTH 
Step u your own skill with the fasts and Ilium of 
your trade. A udel.v Mechanics Guides oont in PreO- 
tieal Inside Trade Information in a bandy form. 
Fully illustrated and LoonY to Understand. Highly 
Endorwed. Check the book you Want top 7 days' 
Free Examination. 

Bend No Motley. Nothing to pay postman. 
( --- CUT HERE -- -cell 
MAIL ORDER 
AUDEL, Publishers,49 W.23 St., NI YORK 

10, 
W 

N. Y. 
Plmimi mind me poetnald for FREI EXAMINATION books 
marked tal below.lt I decide to keep them I e e to 
mall t1 In 7 Davao ach book ordered and further mall,/ monthly on each book until l have paid pries 
emthor MSc, I will return them, 

RADIOMANS GUIDE, 914 Pages .. . $4 
ELECTRICIANS EXAMINATIONS, 250 Pages . I 
WIRING DIAGRAMS 210 Pages . 1 
ELECTRIC MOTOR GUIDE 1000 Pages i Pages 

DICTIONARY 9000 Terms . 2 
ELECTRICAL POWER CALCIILATIONS, 425 Pgs 2 
HANDY BOOK OF ELECTRICITY, 1440 Pages 4 
ELECTRONIC DEVICES 216 Pages 2 
ELECTRIC LIBRARY 12 vol. 7000 Pgs., $1.50vol. 
OIL BURNER GUIDE, 384 GUIDE, 
REFRIGERATION & Air Conditioning, 1218 Pgs. 
POWER PLANT ENGINEERS Guide,1500 Pages. 
PUMPS Hydraulics &AirCompressors, 1658 Pgs. 
WELDERS GUIDE, 400 Pages 
BLUE PRINT READING. 416 Pages . 
SHEET METAL WORKERS Handy Book 388 Pgs 

SHEET METAL PATTERN LAYOUTS. 1100Pgs 
AIRCRAFT WORKER, 240 Pages . 
MATHEMATICS & CALCULAT IONS, 700 Pgs 
MACHINISTS Handy Book. 1600 Pages .. 
MECHANICAL Dictionaryy, 968 Pages 
AUTOMOBILE GUIDE. 1100 Pages 
DIESEL ENGINE MANUAL, 400 Pages . 

MARINE ENGINEERS Handy Book, 1280 Pages 
MECHANICAL DRAWING GUIDE 160 Pages 
MECHANICAL DRAWING & DESIGN, 480 Pgs. 
MILLWRIGHTS & Mechanics Guide. 1200 Pgs. 
CARPENTERS & Builders Guides (4 vols.). . 

PLUMBERS & Steamfitters Guides (4 vols.) . 

MASONS & Builders Guides (4 vols.) . 

MASTER PAINTER & DECORATOR, 320 Pgs. 
GARDENERS & GROWERS GUIDES (4 vas.) 
ENGINEERS and Mechanics Guides 

Nos. 1, 2, 3. 4, 5, 6, 7 and 8 complete I 
In Answers on Practical ENGINEERING 

ENGINEERS & FIREMANS EXAMINATIONS 

Address.- 

tlavslMred ae 
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RADIO TUBES 
For immediate shipment 

R.M.A. Guaranteed 
Below Distributor Costs 

Individually Sealed Cartons 

Type Price 
6K6GT .40 

6K5GT .46 

6V6GT .46 

6SA7GT 46 
6SJ7GT .46 

6SK7GT 46 
6SQ7GT .46 

6X5GT .40 

12SA7GT .46 

12SQ7GT .46 

12SK7GT .46 

12SJ7GT .46 

35L6GT .40 

35Z5GT 32 

50L6GT 46 

RATED ACCOUNTS -1% 10 DAYS 

ALL OTHERS 2% C.O.D. 
10% DISCOUNT ON LOTS OF 50 OR MORE 

RAVAC ELECTRONICS CORP. 
432 -4fh Avenue 

New York 16, N. Y. 

TECHNICAL KOs 

01L-FILLED 
CONDENSERS 

TRANSMITTING 
MICAS 

.05 MFD 1000V 3 .28 .000026 2500V 9 .11 
500V .14 2600V 14 .06 

2600V .80 
.00005 
.00005 3000V .30 

1 7500V 1.85 .00005 5000V .85 
2x.1 7000V 4.75 .000067 2500V .20 

12 15000V 8.85 .00007 2500V .20 
25 1000V .35 .00025 2500V .25 

.25 4000V 2.75 .00025 6000V .85 

.25 6000V 4.00 .0004 2500V .22 
IOx.25 600V 1.00 .0005 2500V .22 
.5 600V .28 .00072 6000V .89 
.5 1000V .39 .0008 5000V .89 
.5 2o0oV .40 .0001 2600V .25 
.75 2000V .55 .0011 5000V .89 
.77 830VAC .36 .002 1200V .17 
1.0 1000V .45 .002 8000V .66 
2.0 1000V .60 .0025 1200V .15 
4.0 600V .60 .00275 2000V .28 
1.0 I000V 1.00 .003 2500V .30 
5.0 220VAC .85 .003 3000V .66 
6.0 600V .70 .004 2500V .36 
N.0 600V .80 .005 600V Al 
N.0 1000V 1.75 .006 3000V .66 
10.0 800V 1.00 .006 2000V .35 
30.0 90VAC 1.40 .008 1200V .15 
1-0.0 830VA0 3.75 .01 600V .13 

Choke; 80ma -12H : 100ma -1011. 250 ohm $1.59 
Pots: 20K -60K. 100K .16 
Pots: Dual 1 Meg. Dual 250K -50K .20 
Shielded Wire No. 22 50' for .65 
Resistor Kit Assorted % a 1W...100 for 1.49 
Bathtub Kit 3x .1..5..05 Etc. 10 for 39 
Condenser Kit .01- .00001 100 for 3.00 
Micas .002..006. Etc. All Values .09 
.01 150V Paper (Midget) se far 1.00 
0.1 600V Paper 8 for 1.00 
6V6 Metal 90.69 12K8 Metal ..50.25 

$2.00 min. order F.O.B., N.Y.C. Add postage 
50e /a depaslt. Milano. C.0 D. with all orders. 

Manufacturers Inquiries Invited, Send for Flaw. 
Prices an subject to change without notice. 

TECHNICAL RADIO PARTS CO. 
265 Greenwich St. Dept. RC -5 N.Y. 7, N.Y. 
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CHEAP AND EFFECTIVE NOISE LIMITER 

NOISE 
limiters have been much in the 

news of late. Limiting is effective 
against the many types of sharp im- 
pulses that constitute most of the ran- 
dom racket heard in urban areas as 
well as a good portion of plain old static. 

For maximum utility a limiter should 
be applicable to any existing receiver 
without alterations to the latter, inex- 

This limiter is a simple and compact device 

pensive, simple, and as usable for c.w. 
as for phone reception. 

This simple noise limiter can be con- 
structed for as little as two dollars at 
current prices. However, the average ex- 
perimenter already has most of the 
parts in his junk -box, with the possible 
exception of the crystal diode. A 1N21 
crystal was used because it was avail- 
able, but any equivalent type may be 
readily substituted. 

The principle of this type limiter is as 
follows: the diode is biased at 1% volts 
by the dry cell and does not conduct 
until the audio voltage exceeds the bias 
voltage. When the signal exceeds the 
bias, the diode conducts, short-circuiting 
the headphones for the duration of the 
noise impulse. This amount of bias al- 
lows a 3 -volt audio signal which is a 
comfortable signal in the headphones. 

The switch enables the operator to 
cut the limiter out of the circuit at will. 
It is wired so that it opens with the 
threshold control at the minimum -re- 
sistance setting. The variable resistance 
permits the best setting to be made for 
any set of conditions. 

The unit does a splendid job on c.w. 
operation. There is a small amount of 
audio selectivity, but the most impres- 
sive result is the a.v.c. action. Tuning 
across strong local c.w. signals is no 
longer an ear -splitting experience. Fur- 
thermore, it is possible to copy signals 
through static Or man -made noise that 

SEE TEAT ,1 258 

C 

I IN2i 

+ 
I 1.5v 
I ON . OFF 

ON LIMITER CONT. 

.002 
OR EOU1v. 

A crystal and flashlight cell form a limiter. 

would ordinarily make reception im- 
possible. 

The limiter is built into a discarded 
i.f. can, although it can be made in sev- 
eral other ways as well. The parts are 
wired together, and the cables attached. 
The unit is then pushed into the can 

with the control shaft brought out 
through a hole in the closed end. Line 
the can with stiff paper to avoid short 
circuits between can and wiring. 

The size of condenser C is determined 
by experiment and will vary with some 
receivers depending upon the output cir- 
cuit. In this model it is 0.1µf. There is 
no drain on the dry cell, and it should 
last a year or two. 

The limiter works best with a strong 
signal. In use the receiver audio gain 
is advanced to the point where head- 
phone volume fails to increase in pro- 
portion to the gain setting. This is the 
point where limiting begins. 

The dx hunter will find this limiter a 
fine protection against tin ears caused 
by tuning in powerful stations while 
scanning the shortwave bands. It has 
no effect on the weak signals but holds 
the strong ones down. -Otto Wooley 
WOSGG 

NOVEL CODE OSCILLATOR 
A dual -triode, high -frequency minia- 

ture tube is used in this code oscillator. 
The circuit is simple and can be con- 
structed compactly because it does not 
use a transformer. A 45- or 67% -volt 
battery is more than enough to operate 
this oscillator with good output into a 

O8 6145 901 

A 8 

A+ 1.5V 

pair of headphones. If a speaker is de- 
sired, increase the voltage to 90. 

The pitch is varied by using different 
values for Cl. The pitch is lowered by 
using a smaller capacitance. 

RALPH DAY, 
Moncton, N. B., Canada. 

r llaio ijirtp- be Rearg Zigo 
oti)ernsbOCk flublicOtions 

HUGO GERNSBACK 

Founder 
Modern Elertries 1908 

Electrical Experimenter 1913 

Radio News 1919 

Seleaca & Invention 1920 

RadioCraft 1929 

ShortWave Craft 1930 

wird... Asseelatiee of America 1908 

Same .6 the larger libraries in the country still his 
oples off EELECTRICAL EXPERIMENTER on file for 

From the ELECTRICAL EXPERIDMENTER, 
May 1914. 

How to Calibrate E. L Co. Slide Plate 
Condensers by C. Laager 

Design and Construction Details of 
Radio Antennae, Part II, by H. W. Secor 

The Wireless Society of London 
Hertzian Wave Collisions 
Boston Talks With Nagasaki by 

Wireless 
Signals Via Wireless 6.000 Miles 
Wireless Currents on Metallic Con- 

ductors 
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LIGHT WITH A MEMORY 
(Continued from pago 30) 

straight out. Frequency can be changed 
by adjusting the trimmer condenser in 
parallel with the tank coil; the relay 
plate current is controlled in part by the 
antenna trimmer. 

A base of 1A -inch plywood, hollowed 
to receive part of the relay, is affixed to 
the bottom of the panel by small brass 
screws. The receiver base is felt -lined, 
and both receiver and transmitter hous- 
ings were painted with black crinkle - 

3A5 
26 

TANK COIL 
ASSEMBLY 

LEAF SW 

B+ 6- . A- A+ SLIDE SW 

Fig. 5- Schematic of the secret transmitter. 

finish lacquer. The hollow panel was 
built up of white pine. 

Any small h.f. oscillator can be used. 
The one employed here was a -type 3A5 
twin triode in a push -pull circuit. Fig. 5 
is the schematic, and a photograph of 
the transmitter with covers removed is 
shown at the rights in Fig. 2. Two No. 
412 -E batteries were used to save space. 
A length of flexible 2- conductor wire is 
lead out of the transmitter to a leaf - 
type switch. The tank coil is S turns of 
No. 12 bare copper wire, % -inch inside 
diameter, and a one -turn coil covered 
with insulation acts as an antenna and 
coupling coil. The r.f. choke is similar to 
the one in the receiver. Two C -cells in 
series with a slide switch furnish the 
filament supply. To conserve space the 
condensers and resistors are soldered 
directly onto the base of the tube. 

The receiver unit is turned on just 
previous to the demonstration by rotat- 
ing the dummy screwhead with a 
screw driver. The operator then explains 
the wonders of the light-emphasizing 
the waving of the hand over the lamp. 
After the spectator has pushed the push- 
button the desired number of times, the 
operator secretly pulses the transmitter 
with the concealed leaf switch, and the 
fun begins. The ultra -compact size of 
both units precludes the possibility of 
any radio device, especially in the minds 
of those steeped in radio theory. As a 
further convincing demonstration, the 
spectators may be allowed to hold the 
panel in their own hands. 

CORRECTION 
The grid coil Ll, in the phono oscilla- 

tor diagram on page 77 of the January, 
1948, issue, is shown with a direct short 
circuit across its terminals. The dia- 
gram should show a 365 -µµf condenser 
inserted in the lead which shorts Ll. A 
standard -size condenser or a small mica 
compression type may be used. 

Our thanks to Mr. Thomas A. Stoner 
of Wauwatosoa, Wisconsin, for this cor- 
rection. 

I FASTER SIGNAL TRACING! 

&qziaJe fie 
I MULTI -FREQUENCY GENERATOR 

Generates R.F., LF. and AUDIO Frequencies, 
2300 cycles to over 20 megacycles. using new elec- 

multlrlbrator radar principle. Completely self- 
contained-Ms coat pocket or tool eheeL Just plug 
Into A.C. or D.C. LIES AND CHECK RECEIVER 
SENSITIVITY. AUDIO GAIN, R.F. and I.F. touch- 
up, auto radio aerial peaking or shielding, breaks In 
wires, stage by stage signal tracing, tube testing by 
direct comparison, etc., etc. Sturdy construction, 
handsome appearance) See at your distributor or 
write for details. Shipping wt. 13 ors. 

IReçognlznd Jobbers -wire, "write for details. 

rnrce. , 

$9.95 
at dtstributor 

paetpald 
Ldlreat 

CLIPPARD INSTRUMENT 
LABORATORY, INC. 

Dept. C I I2 i Dank Street, 
Cincinnati IS, Ohio 

J 

IF YOU CAN'T GET TO GOVT. 
SALES, THE BEST THING TO DO IS, 

SEND FOR OUR .. . 

SPECIAL GOVT. RADIO 

SURPLUS ASSORTMENT 
We buy large quantities rat 

$ 2500 these items. divido them 
Into choice assort m mt 
which we know you would 
be glad to have for this 
price if you could see 
them. 

MONEY BACK GUARANTEE! 
On deposit of $5.00, we will ship you 
C.O.D. (Balance $20.00 Freight Collect) 
an amazing quantity of surplus radio 
items, subject to your inspection and ap- 
proval. Unless you are more than pleased, 
return to us, freight collect. Your money 
refunded immediately. All it will have cost 
you will be the freight charges one way! 
TMs is the cheapest way to buy War Sur- 
plus Radio material. In fact, you can prob- 
ably sell just a few of the items you don't 
need, fo more than cover cost of the en- 
tire lot. Our warehouses are filled with 
thousands of choice Govt. Surplus Radio 
items. The cost of inventorying, itemizing, 
grouping, etc. would only multiply their 
cost to you. Therefore, we make this offer. 
However, if you mention a few items you 
desire, we will try to include them in the 
assortment. Send for our special Value 
Bulletins on Radio and Photographic Sup- 
plies. Tell us your wants. 

THE ABELL DISTRIBUTING CO. 
El 7 E. Biddle St. Dept. 4 Baltimore 2, Md. 
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BEST BUYS AND BEST SERVICE AT 

SENCO'S New Headquarters! 
LOOK AT THESE TUBE VALUES! 

EVERY TORE IN CARTON 
Loto of 

Type Each Each Type 
OZ4 69c 69c 6SQ7GT 
1A3 45 39 68G7 
1A5GT 59 49 7A4 
1A7 59 49 7A7 
IUS 36 30 7B6 
1V 46 39 7F7 
IL! 55 49 7N7 49 
1T4 69 55 7Y4 44 
1S5 69 55 7X7 44 
2A7 49 39 7ÁF7 44 
2A5 65 65 12A6 35 
2A6 49 39 12A8GT 45 
2X2 35 29 12AT6 50 
3A4 69 59 12ßA6 60 
384 69 59 12BE6 60 
51I4G 60 40 12J5GT 35 
5W4GT 40 36 12J7GT 45 
5Y3GT 40 33 12K7GT 45 
SY3G 42 37 12K8 65 
5Y4G 40 37 12Q7GT 45 
5X4G 40 37 I2SA7GT 40 
524 59 49 12SF7 39 
6A7 50 45 12SQ7GT 40 
6A8GT 49 39 12SK7GT 45 
6AC5 98 92 12867 39 
6AC7 65 60 12SJ7GT 65 
OAKS 74 69 14A7 65 
6A67 /6AK7 89 79 1486 59 
6B7G 55 49 24A 49 
6C4 29 25 47 49 
6C5GT 10 35 57 45 
6C6 45 32 58 45 
6C8G 37 29 71A 39 
6F6GT 45 39 75 50 
6H6 45 39 76 45 
6J6 55 50 77 35 
6H6GT 45 39 80 40 
6J5GT 45 39 83V 99 
6J7GT 42 38 85 49 
6K6GT 45 39 99V 35 
6K7GT 49 39 99X 35 
6K7G 50 41 25L6GT 49 
6L6G 79 69 25Z5 49 
6Q7GT 47 39 25Z6GT 45 
697 59 48 35W4 43 
6U7G 35 25 35Y4 43 
6V6GT 45 39 35Z3 44 
6X5GT 49 39 3SZ5GT 43 
6SA7GT 44 37 35L6GT 45 
6SB7GT 40 32 35/51 49 
68J7GT 14 37 50L6GT 60 
6SK7GT 49 39 117Z6GT 89 
6SL7GT 49 47 SOBS 42 
6SN7GT 49 47 32L7GT 59 

Lets of 
10 

Euh Euh 
44c 37e 
44 39 
53 43 
58 48 
44 35 
49 44 

44 
35 
35 
35 
25 
37 
45 
45 
45 
27 
39 
39 
59 
39 
32 
34 
32 
35 
34 
49 
55 
49 
39 
39 
39 
39 
29 
39 
39 
27 
38 
89 
45 
25 
25 
39 
45 
39 
40 
40 
35 
39 
39 
39 
45 
76 
32 
49 

POPULAR BRAND Ir PIA SPEAKER WITH 21 OZ. MAGNET 
6V6 push pull output transformer C8 95 
mounted on speaker with cad and 
plug attached COMPLETE 

REAL SPEAKER 
3%. Cone 4' 8e. Frame 
4' P.M. Speakee 
5' P.M. Speaker 

5t4' Cone 6' sq. Frame 
6' P. M. Speaker 
8' P.M. Speaker 
1r P.M. Speaker 

VALUES 
61.19 ea. 

1.19 
1.15 
1.55 
1.55 
2.75 
4.95 

Standard 
Brand 

AC PHONO 
MOTOR AND 
PICKUP 
60 cycles, 115 
volts. with Turn- 
table , Complete 

$4.35 
/ 

L 

FREE 
Aj 

_. 
'. I NEEDLE CUP 

wth motor and 
pickup 

CATHODE RAY TUBES 
3FP7 $1.19 a. 
5GP1 /5BPI 1.19 a. 
SFP7 1.49 ea. 

IF TRANSFORMERS 
Midget Type 456 KC Input- 

Output. 
Medium Size 456 KC 

I F Coils -Input and Output. 

ONLY 49c EACH 
25% deposit on all orders, balance C O D., 

F.O.B. New York 

SENCO RADIO, Inc. 
73 Vit sr Broadway, N Y. 7, N Y 

TELEPHONE BEEKMAN 3 -6496 
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THAT'S All! i.f 
A POSTAGE STAMP 

IS O.K. 

s ete 
POCKET SCREW DR /PER WITH 

LUCKY 4 -LE4F CLOVER DESIGN ... 
OLSON practically gives away the slickest pocket piece 
you ever Bawl A hardened steel fool, big as a half dollar, 
that fits four sizes of screws and drives them with amaz- 
ing power! Engraved with four -leaf clover design! 

Sturdy key chain attached! Send OLSON a 3c stamp and 
get "Powerful Pete" pronto. Use the coupon below. /=3 

(THIS 01,111 GOOD ONLY IN U.S.A.' 

rder your RADIO PA RTS)'- 

rom 

OlfOil/- 
IIIIIOIIIm'",'y 

and get lightning Service! 
Brother, you really get SERVICE from Olson! 

Our whirlwind electric Letter Opener opens 
.1t4 1 2,000 letters per hour. Our mailing system is geared 

for ACTION, so that every order we receive is 

shipped out the SAME DAY. And every order 
is handled ACCURATELY, too, so you get 

exactly whet you want when you want it. Send 
the coupon below for our FREE Bargain 

Bulletin, and try OLSON next time you 
order Radio Parts and Equipment. 

414/1 THIS COUPON TODAY! 

t! 

73 E. MILL ST., 
I enclose 3f. Send me 
with Key Chain, and 

NAME 

DEPT. 
one 
the 

121, AKRON,, OHIO 
"Powerful Pete" Screw Driver 
FREE Olson Bargain Bullet /n 

ADDRESS 
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STATE 

1 

1 

/ 
1 

I 
I 

I 
1 

ELECTRETS 
(Continued from page 21) 

Electrets in general 
Electrets made in heated sand, the 

heat being brought up slowly and the 
charging voltage allowed to stay on un- 
til the sand cools to room temperature, 
are the most consistent in their chat_ 
acteristics. The quicker the wax is melt- 
ed and the shorter the charging and 
cooling period, the quicker the electret 
reverses. Some electrets will never show 
a positive polarization. Both sides may 
indicate a minus field though one side 
will usually show much greater charge 
than the other. A quickly made electret 
is more prone to show this effect than 
one made slowly. Some electrets were 
made with raw high a.c. These were 
generally minus on both sides. Some of 
these minus -type electrets are over three 
years old and are just as active as those 
made in the conventional manner. 

Electrets are extremely subject to 
moisture. Dipping in a moisture- repel- 
lent solution has been tried with poor re- 
sults. A very good and practical method 
for keeping electrets is to wrap them in 
foil and place in can with a dehydrant. 

Electrets show the greatest charge if 
tested immediately when removed from 
their short-circuiting foil wrap. Repeat- 
ed discharge tests show h gradually 
diminishing spark. This, when considered 
with moisture effects, indicates a use 
where the unit can be enclosed almost to 
a short circuit and, if possible, space 
included for renewable dehydrant. A 
condenser mike or phono pickup could 
be made in this manner. Electrets have 
been made from the size of a 25- 
cent piece to 4 inches in diameter, and 
apparently the size can be increased. 
Thus, perhaps, a large diameter eleo- 
tret can be used as a condenser loud- 
speaker. The charge can be placed on 
wax from any angle that physical con- 
ditions will allow, therefore indented 
areas can be molded in so as to allow 
free vibration of the diaphragm. As an 
alternative, small electrets can be as- 
sembled in the same plane of polariza- 
tion to any desired area, with air space 
included, giving the same field as a one - 
piece unit. The voltage to use for charg- 
ing electrets of any size is that just 
under the breakdown point. 

It should be understood that the elec- 
tret represents a static charge and is 
not a source of power in the usual sense. 
We must do work in front of the surface 
to get an indication. The polarization is 
not a surface effect. The writer has 
shaved an electret from .18 -inch thick- 
ness down to .120 -inch and could still 
get a good spark discharge. 

A group of finished electrets is shown 
in Fig. 6. No. 1 has foil partially re- 
moved and illustrates manner of wrap- 
ping. Nos. 1, 3, 4, and 6 are made with 
carnauba and Halowáx; No. 2 with car - 
nauba and resin; and No. 5 with car - 
nauba, resin, and Halowax. No. 6 has 
top plate left in position as when 
charged. No. 4 is cracked badly due to 
quick cooling. 
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COMMUNICATIONS 
NO LICENSING IN BRITAIN 

Dear Editor: 
I have to thank you for your letter 

dated November 20, with the advance 
clipping Should Servicemen be Licensed? 

The problems which may make neces- 
sary the licensing or control of the radio 
service trade in the U.S.A. are apparent 
over here, but we do not admit that 
state or official control will be necessary, 
and it is certainly not desirable. 

We are able to handle the matter in 
another way, since the trade is well or- 
ganized at all levels in the Radio Man- 
ufacturers Association, the Radio and 
Television Retailers Association (with 
its affiliated organizations, the Scottish 
Radio Retailers Association and the 
Northern Ireland Radio Retailers Asso- 
ciation) and the Guild of Radio Service 
Engineers. My organization is the ac- 
cepted representative body for the em- 
ployed radio service engineer through- 
out the British Isles, and we have corn - 
prehensive agreements with the above - 
mentioned organizations as to wages 
and working conditions. Various stand- 
ing joint committees deal with other 
aspects, such as juvenile technical train- 
ing (apprentices), trade practices, etc. 

It has been recently agreed to set up 
a Radio Service Trade Register, with 
representatives from all the organiza- 
tions concerned forming the Register 
Council. Minimum technical require- 
ments have been laid down, and all en- 
gineers are invited to apply for regis- 
tration. 

The trade has agreed to recognize as 
qualified radio service engineers only 
those whose names appear on the Reg- 
ister, and a Certificate of Registration 
will be issued. Suitable propaganda will 
be undertaken to bring the meaning of 
the Register home to the general public. 
There seems to be no doubt that this 
scheme will eventually give us the con- 
trol necessary to eliminate the undesir- 
able elements. 

It should not be necessary to add that, 
although the Register is sponsored by 
the various trade organizations, it is 
open to all who can prove their compe- 
tence, whether members of their appro- 
priate associations or not. 

J. H. CORBETT, Secretary 
Guild of Radio Service Engineers, 
Holland -on -Sea, Essex, England. 

I LIKE R -C BECAUSE ... 
Dear Editor: 

I have been reading and enjoying your 
magazine for several years. There are 
several reasons why I like RAnio-Ca rr. 

1. The R -E MONTHLY REVIEW and 
NEW PATENTS present an excellent cov- 
erage of the current trends in radio. 

2. Your articles, such as December's 
Radio -Piloted Flight gives food for 
thought about new possibilities for elec- 
tronic developments. 

3. RAD10 -Carr is not primarily a 
service journal. Your policy of printing 
RADIO -CRAFT for MAY, 1948 
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BONAFIDE VALUES 

SHURE 
T11B 

Push Button 
Carbon Mike 

L \, \) 
88c 

) With Cord 
and Plop 

3 Tube PHONO 
AMPLIFIER Vol- 
ume and tone con- 
trol ALL WIRED with Tubes _ _ 84.95 

2 TUBE PHONO 
OSCILLATOR 

Complete with tubes, 3525, 
1251(7. Use with record play- 
er, nod tune io o. any radio. 
Complete. 
All Wired $4.75 

DETROLA 

AUTOMATIC 

RECORD 

CHANGER 
1.y. 10 & 12 Plays 

records au- 
tomatically. Crys- 
tal pickup SPE- 
CIAL ....$14.49 

WEBSTER RECORD CHANGERS $25.95 
Model # 156 -Plays 12 Ten or 10 Twelve inch rec- 
ords. AUTOMATIC STOP -CRYSTAL PICKUP. 
Reg. $42.70. 
Model #156-27-Some as above with G.E. Reluc- 
tance pickup and preamplifier, $7 extra. 

GENERAL INDUSTRIES 
HOME RECORDING UNIT 

A low prleed re. 
cording and plsy. 
beck unit to eut 
records up to 10 

inches. Plays 10 
& 12 Inch rec- 
ords. Consists of 
IO- turntable, 
rutting head and 

IV front 
pickup 

oto 
base plate 

VALUE 1 $399595 $19.95 
%a MEG. Vol. Control Switch' 49e ea. 
100 east. resistors $1.49 

1 25% Darn.. Bal. C.O.D. Plus Chorpos 
Write for Lafwt Ca...9 

BONAFIDE RADIO CO. 
89% Cortlandt St, Dept. J, N.Y.7,N.Y. 

LAKE DELUXE CHANGER 

Revolutionizes the Industry! 

A SENSATIONAL SELLER! 
11 OUTSTANDING FEATURES: 

Positive Intermix ]'lays ALL Recorde 
Servi. Adjustments Completely Jam -proof 
Eliminated Records Gently law - 

llinlmizee Record erect on Spindle -not 
Wear dropped 
Single Knob Control Automatic Shut-o T on 

last record 
Plek -up arm May be grasped at any time. 

Dimensions: 13 18/18"W x 12r4'D x $2873 7?k'H No. 116A4 YOUR NET Lo 
WEBSTER CHANGER Model 56 $26.66 NET 
WEBSTER CHANGER Model 50 $21.17 NET 

FREE 
DEALERS AND SERVICEMEN: 

Write for our NEW 16 -pape 1948 Illustrated catalog 
on radio parts, tubes, aeassoles, cabinets. sets. elec- trical appliances, eta Get OR our remain list today! 

Dent. . 

LAKE RADIO SALES CO. 
615 W. Randolph Street, Chicago 6, III. 

1om7 Có, 

"I belong to the radio of the month club." 
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30,000 
RADIO SERVICE - 

TECHNICIANS READ 

EVERY MONTH 
RADIO MAINTENANCE today fills a beseeh that 
has existed in the radio field for a long time. Al- 
ready 30,000 servicemen read RADIO MAINTE- 
NANCE every month because it js devoted en- 
tirely to the Radio Service Technician. 
The RADIO MAINTENANCE staff specializes in 
the preparation of articles on every phase of 
Radio Maintenance in series form which may be 
filed and used for reference. The leading articles 
cover everything for the radio serviceman on 
Television, FM and AM; Test Equipment; Elec- 
tronic Appliances; Tools; Antennas; Alignment; 
Troubleshooting; Repair; Construction; Pick -ups 
and Sound Amplification and Reproduction 
Equipment. Also, in RADIO MAINTENANCE 
each month there are departments on hints and 
kinks, the latest news of the trade, review of 
trade literature, radiomen's opinions, new prod- 
ucts and news from the organizations. All articles 
are presented in a step -by -step precision style, 
clearly illustrated with schematics, accurate 
photographs, specially prepared drawings, white 
on black charts, color diagrams, isometric pro- 
jections and exploded views. 

RADIO MAINTENANCE is not sold 
on newsstands 

Binders in beautiful green simulated leather 
stamped in gold are now available for your 
RADIO MAINTENANCE magazines - see the 
current issue of RADIO MAINTENANCE for 

information. r 
RADIO MAINTENANCE MAGAZINE 
460 Bloomfield Avenue, 
Montclair 5 N. J. 
Please send me RADIO MAINTENANCE for 
u I year at $3.00 Bill me later 

RCS 

El 2 years at $5.00 

Name 

Payment enclosed 

Address 

City -State 

°Occupation 

Title .. .... 

Employed by 

Independent Serviceman - Dealer Serviceman - 
Service Manager-Dealer-Distributor--Jobber. 
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Address RADIO CARTOONS. RADIO -CRAFT. 2.5 

West Broadway. New York 7. N. Y. 
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GREEN _I 

RADIO SCHOOL 

NOW AVAILABLE! r fëé Zuve 'ef.toductio« 

DIRECTORY 

PRACTICAL TECHNICAL TRAINING 

SPECIALIZE in 6 months to 3 years 

COURSES 
SERVICE 

6 to 12 Months 
Electricity 
Welding 
Refrigeration 
Heating 

TECHNICIAN 
I to 2 Years 
Electricity 
Radio 
Electronics 
Refrigeration, Heating 
and Air Conditioning 

PROFESSIONAL 
3 Years 
Electrical Engineering 
Bachelor of Science 
Degree 
Manor in Machinery or 
Electronics 

Train in Electronics, Radio, Electricity for a substan- 
tial career in industry -or a business of your own. 
Prepare in one year to be a Technician -or in two 
additional years secure a Bachelor of Science Degree 
in Electrical Engineering with major in Electronics. 
More than 36,000 former students in industries the 
world over. 1,538 students now enrolled from 48 
states and 13 overseas countries. Faculty of 72 spe- 
cialists. Write for catalog and Personal Guidance 
Questionnaire -also mention course in which you are 
interested. 

Terms start JULY, September, January 

MILWAUI t 
Sgotta cif ENGINEERING 

A TECHNICAL INSTITUTE 

Dept. RC 1148 

/ 

/ 

RADIO 
OPPORTUNITIES 

WRCI SPECIALIZED TRAINING- the "train 
Ing- with- apurpose" -DOES Increase one's earn- 
ing power. For example. well -paying positions of 
responsibillty now held by WRCI Graduates In- 
elude: 

BROADCAST ENGINEER -OPERATORS 
(AM ,4 FM broadcast stations) 

FLIGHT RADIO OFFICERS 
(transoceanic airlines) 

RADIO -TELEVISION 
SERVICING TECHNICIANS 

RADIO SERVICE SHOP OWNERS 

COMMERCIAL RADIO OPERATORS 
(police, CAA, airlines) 

MERCHANT MARINE 
RADIO OFFICERS 

With this proved record of successful training and 
placement. WRCI offers you, too. the best type of 
PRACTICAL training -under the supervision ed 
ladle and television specialists. Approved fen 
veteran training. Non -veterans accepted. Send for 
free illustrated Booklet "F "-no obligation, of 
course. 

WESTERN RADIO 
COMMUNICATIONS INSTITUTE 

341 West 18 St., Loa Angelo. 15. California 

/ / / / 
i / 
; / / 
/ 
/ 
/ 
/ / / / / / 
i / / / / / / / 
/ 
i / / / 
/ 
/ / 
/ / / / 

Complete Rad i o Engineering 
Course. Bachelor of Science De- 
gree. Courses also in Civil, Elec- 
trical, Mechanical, Chemical, Aeronautical Engi- 
neering: Business Administration. Accounting. 
Secretarial Science. Graduates successful. 64th 
year. Enter June, Sept.. Jan., March. Write for 
catalog. 

TRI-STATE COLLEGE Zas CelieINDIANA 

l'f., I RCA INSTITUTES, Inc. 
Offer thorough training 

course. in all technical phases of 

Radio and Television 
DAYS -EVENINGS W 

VETERANS: RCA 
nstitute. Isefstmo hb 

For Free Catalog Write Dept. RC -sal 

RCA INSTITUTES, Inc. 
A Service of Rodin Corporation of America 
350 WEST 4TH STREET NEW YORK I4. N. Y. 
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North Broadway, Milwaukee, Wis. 

THIS COUPON MAY PROVE] 
TO BE THE KEY TO YOUR 
SUCCESS IN ELECTRONICS 

MELVILLE RADIO. INSTITUTE 
The Progressive Radio School 

Managed by Radio Men 
Ue. nsed by the N. Y. State Boded of Education 

RECOGNIZED' BY INDUSTRY 

APPROVED FOR VETERANS 

CUT IT OOTI FILL IT OUT! MAIL IT OUTI - NOW 

I 

I 
I 
1 

MELVILLE RADIO INSTITUTE RC 

Melville Bldg., 15 W. 46th St., N. Y. 19. N. Y. 

Send me without obligation information about 
your intensive courses, 

Radio Technician 
Radio & Television Servicing 
Radio Communications 
Fundamental Rodio Mathematics 

My Nome 

Address 

I 

I 
I 

II 

I 
I 

II 

L.t.__.______t...J 
WANTED 

Men and Women to Fill Top 
Radio Jobs! 

Worried about your future? Longing for a 
career that means more money . success? 
It's yours if you hurry to fill the great de- 
mand for qualified radio personnel needed 
everywhere. Train now to be an announcer. 
disk jockey or radio technician. Complete 
day and night time classes. Hundreds of 
thrilling jobs await you -key positions in 
radio stations. airlines, and maritime service. 
Free placement service offered. Write for our 
catalog outlining the courses offered. 

Approved for Veterans 

Don Martin School of Radio Arts 
1655 North Cherokee St. Hollywood 28. Calif. 

I. to Lr . 

r 

Radio 'O orator. Quai,. for 
or 

Leur o commercial lise. In 
tensely Interesting work-good 

DRIB BOO[ you mL quickly. easily. mea ily. with ten 

.. Candler Cule Speed System. Book of particular. 

Dept. 3 -E. Box 
CANDLER SYSTEM CO. 

Diaure I. ca.. 

one or two new commercial circuits a 
month gives the technical information 
necessary on current manufacturing 
practices without cluttering up the 

TELEVISION 1948!! 
Train at an Institute that pl red 
In TELEVISION TRAINING since 1938. 
Morning, Afternoon or Evening Ses- 
sions in laboratory and theoretical in- 
struction, under guidance of experts, 
covering all phases of Radio, Fre- 
quency Modulation, Television lead 
to opportunities in Industry, Broad- 
casting or own Business. Licensed by 
N. Y. State. Approved for Veterans. 
ENROLL NOW FOR NEW CLASSES 

Visit, Writs sr Phone 

RADIO- TELEVISION 
INSTITUTE 

480 Lexington Ave., N.Y. 17(46th St.) 
Pfau 3.4585 2 blocks from Grand Central 

TA CAREER WITH A FUTURE! 

I;LF.!"ItiIllN 
ISM woes MOP ncmo0un MOM !WT MUM. saotstosm 

RADIO SERVICE a REPAIR 
F. M. at TELEVISION 
TRANSMITTER COURSES 
Prepwlae te, F.C.C. MENSES 

RADIO TECHNOLOGY ' enclos am1110og - WHOM atas aOSMan 19111111D1411/11T1 
AVAILASII UNGIR O. I. SILL 

IIELEIIANTY SCHOOL OF 
RADIO ELECTRONICS TELEVISION 
Ios EAST 13th STREET, NEW YORK 3, N. Y. DM. R 

LICINIIO ST HATS w NEW YORK saw 

LEARN RADIO! 
IN ONLY 10 MONTHS 

PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 

BROADCAST ENGINEER 
RADIO SERVICEMAN 

Television Servicing -1S Months 

Veterans get 3130.00 Equipment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 Eutaw Place, Dept. C. Baltimore 17, 1 

CORRESPONDENCE COURSES IN 

RADIOG,dELECTRICAL ENGINEERING 

ELECTRICAL ENGINEERING 
Prepare yourself t Low Cost. for secure future. Modem So" simplified anyone an derstand quickly. 
RADIO ENGINEERING ^tn °°r to ago, 

ark. Trelns you to be super-service d man 
real acuum. 

tube technician. Servicemen needed badly. Diploma on completion. lld fo hN 'Copes s of 
WRITE sa. *ZS C.ws 
Lincoln [n9Infring School, Dos 31C -111. Lincoln Z, Nebr. 

RADIO 
COURSES 
Preparatory, Service, Broad- 
cast, Television, Marine Op- 
erating, Aeronautical, Fre- 
quency Modulation, Radar. 

Classes now forming for the summer term 
June 1. Enhance exam May 11. 

Veterans. Literature. 
COMMERCIAL RADIO INSTITUTE 

(Founded 1920) 
38 West Biddle Street. Baltimore! I. Md. 

Hollywood Make Good in at 

Sip T3B RADIO- TELEVISION Home 

viió f ao aSoé te of i' time. , 

from 
d un tiviis mes N.Y 

A 

Ì n otifdton t ik last-easy to m. hmenatmri ma qucl Wall 
steads. good-nay Jobs or your own Radio business. 

you 
É.g 

kits of radio parts given at no extra chary.. Get full de- 
tails at once! . 

I Send postal for FREE ROOK Now to Make 
Gond In Radio -Television." R -T -A APPROVED FOR VET. 

RADIO TRAININO AIS'N OF AMERICA, Dept. NCO 
5620 Hollywood Blvd. Hollywood 28. Calif. 
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COMMUNICATIONS 
NO LICENSING IN BRITAIN 

Dear Editor: 
I have to thank you for your letter 

dated November 20, with the advance 
clipping Should Servicemen be Licensed? 

The problems which may make neces- 
sary the licensing or control of the radio 
service trade in the U.S.A. are apparent 
over here, but we do not admit that 
state or official control will be necessary, 
and it is certainly not desirable. 

We are able to handle the matter in 
another way, since the trade is well or- 
ganized at all levels in the Radio Man- ' 
nfacturers Association, the Radio and 
Television Retailers Association (with 
its affiliated organizations, the Scottish 
Radio Retailers Association and the 
Northern Ireland Radio Retailers Asso- 
ciation) and the Guild of Radio Service 
Engineers. My organization is the ac- 
cepted representative body for the em- 
ployed radio service engineer through- 
out the British Isles, and we have com- 
prehensive agreements with the above - 
mentioned organizations as to wages 
and working conditions. Varions stand- 
ing joint committees deal with other 
aspects, such as juvenile technical train- 
ing (apprentices), trade practices, etc. 

It has been recently agreed to set up 
a Radio Service Trade Register, with 
representatives from all the organiza- 
tions concerned forming the Register 
CounciL Minimum technical require- 
ments have been laid down, and all en- 
gineers are invited to apply for regis- 
tration. 

The trade has agreed to recognize as 
qualified radio service engineers only 
those whose names appear on the Reg- 
ister, and a Certificate of Registration 
will be issued. Suitable propaganda will 
be undertaken to bring the meaning of 
the Register home to the general public. 
There seems to be no doubt that this 
scheme will eventually give us the con- 
trol necessary to eliminate the undesir- 
able elements. 

It should not be necessary to add that, 
although the Register is sponsored by 
the various trade organizations, it is 
open to all who can prove their compe- 
tence, whether members of their appro- 
priate associations or not. 

J. H. CoRBETT, Secretary 
Guild of Radio Service Engineers, 
Holland -on -Sea, Essex, England. 

{ 

I LIKE R -C BECAUSE ... 
Dear Editor: 

I have been reading and enjoying your 
magazine for several years. There are 
several reasons why I like RADIO -CRAFT. 

1. The R -E MONTHLY REVIEW and 
NEw PATENTS present an excellent cov- 
erage of the current trends in radio. 

2. Your articles, such as December's 
Radio- Piloted Flight gives food for 
thought about new possibilities for elec- 
tronic developments. 

3. RADIO-CRAFT is not primarily a 
service journal. Your policy of printing 
RADIO -CRAFT for MAY, 1946 

IBONAFIDE VALUES 
i 

/' 
SHURE /, 

;\) Push Buttle `r Cvboe Mike 

I : 
With Cent 
*Darius 

2 TUBE PHONO 
O CILLATOR 

- . 

Complete with tubes, 3525, 
12S1(7. Use ith record PLAY- 
er, and tune 

with 
on any radia. 

Aomplete $4.75 Cll Wired 

3 Tube PHONO 
AMPLIFIER Vol- 
urne and tone con- 
trol ALL WIRED with Tubes $4.95 

-_ DETROLA 

MRIr,-.' I j1_16rIIR AUTOMATIC 
RECORD 

..- - r> CHANGER 
t Al Plays 10 & 12 

Inch records au- 
- tomatidly. Crys- 

tal pickup SPE- 
CIAL ....$14.49 

WEBSTER RECORD CHANGERS $25.95 
Model r 156 -Playa 12 Ten or 10 Twelve inch rec- 
ords. AUTOMATIC STOP -CRYSTAL PICKUP. 
Reg. $42.70. 
Model >:156 -27 -Some au above with G.E. Relue - 
tarce pickup and pre- amplifier, 57 extra. 

GENERAL INDUSTRIES 
HOME RECORDING UNIT 

A ho ['Heed re. 
cording and play - - -! , but eat to sut 
recorda I1P to IO 
inches. Playa 10 
& 12 inch r i ards. consista a 
IO' turntable, 
cutting head and 

IV tram hvetate bask. VALUE 4399 $19.95 
94 MEG. VoL Control Switch. 4k ea. 
100 asst resistors .. $1.60 r. 

+as% Deposit. Dal. C.O.D PIS CaV 
I Write for west Catalog 

i BONAFIDE RADIO CO. 
`89 % Cortlandt St., Dept. J, N.Y.7,N.Y. 

LAKE DELUXE CHANGER 

i 

ii t 

Revolutionizes the Industry! 

A SENSATIONAL SELLER! 
1I OUTSTANDING FEATURES: 

Positive Intermix Plays ALL Records 
Service Adjustment* Completely Jam -proof 
Eliminated Recorda Gently 1.ow- 
Minimizes Record erect on Spindle -not 
Wear dropped 
Single Knob Control Automatic Shut -o0 on 

last record 
rick -up arm may bo grasped at any time. 

Dimensions: 13 13/16W x 1214'D a $2873 7?6'D No. 116A4 YOUR NET `v 
WEBSTER CHANGER Model 56 826.66 NET 
WEBSTER CHANGER Model 50 $21.17 NET 

FREE 
DEALERS AND SERVICEMEN: 

Write for our NEW I6 -page 1948 illustrated catalog 
on radio parts, tubes. accessories, cabinets, sets, tiee- 
Weal appliances, etc. Get on our mailing litt today! 

Dept. C 

LAKE RADIO SALES CO. 
615 W. Randolph Street, Chicago 6, III. 

30,000 
RADIO SERVICE - 

TECHNICIANS READ 

mlrnaM w rapo dm MIMI aw MI 
ODIC ar,Yl ar..in.Y 

r 
RADIO MAINTENANCE MAGAZINE ROE 
460 Bloomfield Avenue, 
Montclair 5 N. J. 
Please send me RAOIO MAINTENANCE for 

D I year at 53.00 Bill me later 

2 years at $5.00 Payment enclosed 

EVERY MONTH 
RADIO MAINTENANCE today fills a breach that 
has existed in the radio field for a long time. Al- 
ready 30,000 servicemen read RADIO MAINTE- 
NANCE every month because It Is devoted en- 
tirely to the Radio Service Technician. 
The RADIO MAINTENANCE staff specializes In 
the preparation of articles on every phase of 
Radio Maintenance in series form which may be 
filed and used for reference. The leading articles 
cover everything for the radio serviceman on 
Television, FM and AM; Test Equipment; Elec- 
tronic Appliances; Tools; Antennas; Alignment; 
Troubleshooting; Repair; Construction; Pick -ups 
and Sound Amplification and Reproduction 
Equipment. Also, in RADIO MAINTENANCE 
each month there are departments on hints and 
kinks, the latest news of the trade, review of 
trade literature, radiomen's opinions, new prod- 
ucts and news from the organizations. All articles 
are presented in a step -by -step precision style, 
clearly illustrated with schematics, accurate 
photographs, specially prepared drawings, white 
on black charts, color diagrams, isometric pro- 
jections and exploded views. 

RADIO MAINTENANCE is not sold 
on newsstands 

Binders in beautiful green simulated leather 
stamped in gold are now available for your 
RADIO MAINTENANCE magazines - sea the 
current issue of RADIO MAINTENANCE for 

information. 
-e 

Name 

Address 

City -State 

'Occupation 

Title .. ... 

Employed by 

Independent Serviceman - Dealer Serviceman - 
Service Manager -Dealer -Distributor - Jobber. 
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GREEN 
SAVES YOU MONEY 

1 

DRAKE NO. 55 SOLDERING IRON 
60 Watt with W' Tip 

Highest quality Nichrome used in porcelain 
element. Env°'lent for home use, complete 

with 6 ft. heater cord, 
rubber plug and small 

stand. Gun metal finish. 97C SPECIAL 

I I 

A REAL SPECIAL 
4 PRONG UNIVERSAL TYPE VIBRATORS 

Standard type replace- _ 

ment for Philco, Mo- I 
torola, etc. List $3.55. I - 

EXTRA 
SPECIAL 98c 

I I 

TUBE SPECIALS 
Brand New Standard 

Our 
List Sped, 

1LNS 112.65 - .96 
024 2.20 .88 
35350T 1.15 .46 
5OL6OT 1.50 .60 
12 77777 1.50 .72 
125K70T 1.50 .60 
12570T 1.50 .60 0 
35104 1.15 .45 
616 2.65 .79 

Brands 
Our 

List Spec. 
so1S 2.80 .70 
11142 1.80 .72 
1177707 3.90 1.56 
12ASOT 1.60 .72 
75 1.50 .60 
3N 1.60 .72 
3C5 1.80 .72 
6M7 /1653 2.65 1.36 

I I 

MINERVA "Challenger" Model 410A 
FULL SIZE TABLE MODEL 

Unsurpassed in pow- 
er. tone and all - 
round performance. 
Featuring - 4 tubes 
plus selenium recti- 
fier. full I.F. ampli- 
fication, 5" Alnico 
speaker. built.in loop 
antenna, full vision 
slide 
dial 

rule $12.75 
NET 

I I 

SPECIALS 
Bundle of 24 -8" lengths Spaghetti....8 .18 
Famous make Crystal Microphone with 
table stand 4 95 

100 Ma Selenium Rectifier 74 

20 Mfd 150 V Tubular Condensers .34 
Kit of Antenna & RF Coils (broadcast 
hand) .55 
3 Tube Phono Amplifiers, uses 501.6, 
135Z5. 12SQ7 Tubes, less tubes 2.95 
Mica Condenser Kit, 25 popular sizes 1.19 
SP /ST Toggle Switch, bet handle .16 

IYP /DT Toggle Switch, long neck .39 
60/80 Mfd 150 V Tubular Condenser 59 

AC-DC Chokes, small size. 260 ohms .39 
Open Circuit Phono Jack .22 
Mazda Pilot Bulbe $40, 41, 44. 46, 47, 
61, 55 (Box of 10) .44 
8 Mfd 450 V Tubular Condenser .33 
Kit of 100 assorted Resistors, %W, 1W, 
2W. 812.50 list 1.95 

Single Pentode output .49 
Single 50L6 Output .44 
20,'20 MM 160 V Tubular Condenser, 
flex 49 

Dial 
leads 
Cord, medium gauge, Nylon, 100 ft. .98 

30 Mfd. 450 V Tubular Condenser .59 
Test Leads, flexible. 50" long. Phone Tips 
or needle points (specify) .45 

I I 

ALL MERCHANDISE BRAND NEW and 
100% GUARANTEED. STANDARD 
BRANDS. 

No Seconds! No Rejects! No off- brands! 
20% Deposit required with C.O.D. Orders. AU 
nrdrra FOB New York. Minimum orders $2.00. 

I , 

GREEN RADIO DISTRIBUTORS 
THE HOUSE OF BARGAINS 

Electronic Supplies & Equipment 
482 SUTTER AVE. Dickens 2.4444 BROOKLYN 7. N.Y. 

84 

NOW AVAILABLE! 
beta Rat9 eftwdC«CteOK 

A revolutionary devefopmsñt - -in amplifiers.ctet6ly` 
designed to defy obsolescence ond`omoling.in 

':performance. New circuits, new materials and new 
process'es ere actually combined in this one amplifi 

'to produce the most satisfying musical ompll6er tll 
world has ever known. If you b o one of those distr mi- 

` ra'rag persons for ma yth ng le s then the bes) is 

;.oduóppNlmerif ÿóu O ròriä'fó' whom,theACA 
I OODC;X+at- asigte`iiSan; MC-or hf 7 N' 

rt:è'. 

I 398 -10 Broadway New York 13, N. Y. 

MIRACLE KIT VALUES! 
NO PHON T OS 

ILLATOR 

HIC In whit microphone 
1, d au paru Inemd- 
1 g tube. -2.75 
lo WATT TORE NI -GAIN L AMPLIFIER KIT 
Separately controlled Mike 

d Phono Input. Apa 
gram,!rag 

drilled nasale hardware. solder. circuit dl. 
gram, Info., etc. l.eu 7uben SCSI 

UNI TROUSSE SNOOTIER KIT 
les every service trouble. All papa including ease, 

lest leads, plug, 344' s R- it 3' 13.15 
PHONO- AMPLIFIER KITS 

2 Tubes -all parus Including Tubes 
S TUSE AC /DC SUPERSET RADIO KIT 

All parts Including S tiravi Duty Speaker Dial, 
5 Nil elm Tubes 1110.25 
Write for lists of banales In Radio and Electronic 

parts. Also free d ata, 

Oniversal 
d d by 

ROST. O. HERZOD. 

5eneracow 
355 Canal St.. New York 13 (Dept. C-Ri Waller S-9642 

35 
:98 

RADIO TESTING EQUIPMENT 
REPAIRS 

All types and models expertly repaired and calibrated 

FREE ESTIMATES 

METROPOLITAN ELECTRONIC & INSTRUMENT CO. 
42 WARREN ST. NEW YORK 

. 
N. Y. 

Write for FREE 
edes styl v pené makes Of 

c testin e 

WHY. PN Y MORE ? 

SIGNAL 
GENERATOR 

only 51295 

456 KC -465 KC -600 KC -140$ KC 

A new, compact. te. inexpensive, well-built 
net Generator, Ge 

t 
nerator, Model 522. Is ready for immediate 

delivery. The 522 i calibrated against crystal controlled 
standards within accuracy, for the above frequen- 
rips. Two open awing.. positions provided for the 
addition of epeeist frequencies for Individual need. 

c 
f the 

r 
This excellant unit is Ideal for on-the-spot check- 

ing and Ilgnlna. The 522 is Isolated for safeen 

e 

use on 

t C o s etroong Mn harmonics f 1 
p due 

400 KC -21300 KC--5.8 MC - 
11.2 MC. 

READY 
COMPLE 

OPERATE 
COMPACT, CRACKS [- 
FINISH AINET 
TWO OPEN CHANNELS 
FOR ADDITIONAL FREDS. 

INDIVIDUAL TRIMMERS 
FOR RE- CALISRATION 
SHIELDED OUTPUT LEAD 
FULLY GUARANTEED - 
FULL INSTRUCTIONS 

WRITE FOR DESCRIPTIVE LITERATURE 

CONSTANT E L EC TRI C 
i,) cnenrtI.' I'.h. .1 N v 

one or two new commercial circuits a 
month gives the technical information 
necessary on current manufacturing 
practices without cluttering up the 
pages with circuits that the non -serv- 
iceman reader will ever use. 

4. Your coverage of test equipment is 
good. But how about more frequency 
meters, oscilloscopes, and signal genera- 
tors? And why not a discussion of new 
circuits used in commercial equipment? 

In brief, you have a well -balanced 
magazine. 

K. E. FORSBERG, 
Sauk Center, Minn. 

A CHANGER USER REPLIES 

Dear Editor: 
Jack King, in his article, Selling A 

Radio, in the December, 1947, issue, ex- 
pressed amazement at the popularity of 
record changers. Surely the reason for 
this popularity is obvious. 

I don't believe that anyone who plays 
a single record at a time ever hears more 
than the middle of the record. The be- 
ginning and end are obscured by his 
dashing to the phonograph, changing 
the record, and finally dashing back to 
the cozy armchair for another few 
minutes, and so on and on. 

I have used a changer for the past 12 
years or more and wouldn't think of 
using a manual record player, no sir! 

Is a changer unreliable? Only if it is 
misused! And the maintenance costs? A 
drop of oil once in a while, that's alL 

The only thing that amazes me are 
the weird arguments against changers 
by people who don't seem to have a clear 
idea what they are talking about. 

R. G. YOUNG, 
London, England 

DON'T WASTE GOOD SPACE! 

Dear Editor: 
Please, please stop wasting space - 

valuable space -in RADIO -CRAFT telling 
servicemen how to run their business. 
And this stuff about licensing service- 
men! They license doctors and lawyers 
-but they don't guarantee their con- 
tinued excellence. Let the good service- 
men go about their business unper- 
turbed. The service field will never be 
crowded for the GOOD serviceman. 

Don't print so many how- to-build ar- 
ticles that ordinary people can never 
hope to build -like the 17 -tube FM re- 
ceiver. I'll bet that not 25 of your read- 
ers built it. Why not concentrate on more 
simple educational articles? 

H. W. SMITH, Radio KNAF, 
Fredericksburg, Texas. 

(What say, servicemen and construc- 
tors?- Editor) 

IMPROVED SIGNAL TRACER 
Dear Editor: 

In the February, 1947, issue you pub- 
lished details of the probe tracer, with 
which diagram I've been experimenting 
ever since. You would probably be in- 
terested in the final (or at least, the 
latest) result. 

For its size and efficiency, the orig- 
inal is possibly the best tracer diagram 
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you have published, to say nothing of 
its low cost. All parts except the tube 
and batteries came from the junk -box. 

The latest result, built into an Over- 
night case, is used with a separate 
probe and ground clamp, the tube and 
all parts being in the case, which also 
holds the headphones and probe. Of sev- 
eral probes tried, the most satisfactory 
one was made with an old crystal de- 
tector with the Intermittent Tip de- 
scribed in the August, 1946, issue. This 
combination will pick up easily a signal 
anywhere in the radio (or from an an- 
tenna coil on the bench, for that matter) 
with a strong local station, and from the 
audio end of the radio will drive a small 
p.m. speaker. 

I find a 20- megohm grid leak works 
much better than the 2- megohm in the 
original. I also changed the 500,000 -ohm 
volume control to one of 250,000 ohms. 
Otherwise the hookup remains the same 
except for the necessary changes in 
using it with a separate probe. 

Finally I hooked a milliammeter in 
the plate circuit with a double -throw 
switch, providing both visual and aural 
checks. All of which adds up to a mighty 
efficient and easily portable tracer. More 
power to RADIO-CRAFT! 

R. C. SANDISON, 
Denver, Colorado. 

LIKES CRYSTAL SET 
Dear Editor: 

I built the Modern Midget Crystal Set 
described in the January issue. It is the 
best- performing crystal set I have ever 

made, and I have been experimenting 
with these sets for more than 25 years. 

This receiver separates stations like a 
superhet and the volume it delivers for 
its size is amazing. I can operate a small 
speaker on a signal from a 5,000 -watt 
station 5 miles away. 

The sensitivity is so good that hooking 
the antenna to a metal bridge lamp gives 
reception almost as loud as with an out- 
door antenna. 

Mr. Grace's idea of using two secon- 
daries appears to be the secret of the 
performance of this set. Funny we nevar 
thought of trying that! 

JOSEPH AMOROSE, 
Richmond, Va.. 

PORTABLE ANTENNA 
Dear Editor: 

The one drawback to my 2 -tube re- 
generative portable receiver was that it 
needed a rather long antenna. After 
tacking a small plate of galvanized iron 
on the heel of each shoe and connecting 
them in place of the antenna I found 
that the set pulled in the locals satis- 
factorily when I walked on the damp 
ground. 

BEN GREEN, JR. 
Tuscaloosa, Alabama 

(Here at last is the true portable, 
rotatable antenna. But what happens 
on a boardwalk or clean dry sand? On 
second thought, the equipment could be 
used as a soil analyzer, the strength of 
signals showing the conductivity char- 
acteristics of the ground immediately 
below. Editor) 

The June RADIO -CRAFT will be a special FM number, full of 
articles on FM theory, FM construction and FM servicing. The 
most popular FM receivers and tuners will be reviewed and 
there will be a new and up -to -date list of FM stations. 

RESERVE THIS ISSUE AT YOUR NEWSDEALER'S TODAY 

"I belong to the radio of the month club." 
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STOCK REDUCTION CLOSE -OUTS 
FAMOUS BRAND NAMES 

Terrific Savings' Ivy at Distributor Cosa 
Lob el LotsIÓ sf 

Tubes Eaeh Eseh Tubes Emig Each 
OZ-4 0.86 0.79 6N7 0.82 0.72 
1A7GT 0.54 0.45 6SA7GT 0.44 0.37 
111501' 0.59 0.46 68C7GT 0.50 0.40 
L66GT 1.10 1.00 68K7GT 0.44 0.37 
1N5GT 0.50 0.40 68147GT 0.55 0.47 
1Q5GT 0.79 0.70 SSQ7GT 0.47 0.42 
184 0.79 0.70 6V6GT 0.50 0.40 
186 0.79 0.70 10-Y 1.00 0.90 
1T4 0.50 0.40 12SK7GT 0.45 0.37 
2A4G 0.75 0.68 12SQ7GT 0.40 0.32 
3Q5GT 0.79 0.70 35L6GT 0.55 0.45 
5Y3GT 0.40 0.37 50L6GT 0.55 0.45 
IB4A 1.10 1.00 70L6GT 1.49 1.40 
6D6 0.45 0.37 75 0.50 0.40 
6G6 0.79 0.70 77 0.35 0.27 
6116 0.45 0.40 80 0.38 0.32 
111E6GT 0.40 0.37 2050 0.60 0.50 
6J5GT 0.55 0.50 9003 0.40 0.31 

Prior orders will get preference. All ship- 
ments 25% deposit with order, bSianee 
C.O.D. F.O.B. St. Louis, Missouri. 

CREST CORP., Dept. C -1 
3018 FOREST PARK BLVD., ST. LOUIS 8, MO. 

WRITE FOR OUR COMPLETE CATALOG 
ON RADIO AND EQUIPMENT. 

asp ELECTRONIC sils 
VOLT -OHMMETER 

A- 185 
110 VOLTS AC 20 RANGES 

O O/ 5/ 10/ 50/ 100 /500 /1000 /5000 
volts DC nd AC. 0- 1.000.000.000 
ohms In Mx overlapping ranges. Sen. Itlylly over MILLION OHMS per 

POSTPAID our ti 
n on range. 

Complete kit Includes all component parts, tubes, 
punched d drilled chassie nd beautifully enam- 
eled panel. Easily assembled and ired. 
Sp rial Ildebark circuit developed doting w 

by scientist at the California Institute of Terhnol. 
r 

ogy teiitiety while 
mp ely eliminating 

sensitivity 
of batteries and completely 

meter. Each Instrument Is individually cali- 
brated. Dial scale over nine inches long) 

In addition to performing the usual volt -ohm 
fonctions, this Instrument easily measures theme 
voltages: SUPERHET OSCILLATOR. AVC, AFC, 
TRUE GRID RIAS AT THE GRID. BIAS CEI.I.S with. 
out erecting the circuit. Measures the exact leak - 

ge resistance of INSULATION, TUBES, CON- 
DENSERS. it can he used with signal generator 
for SIGNAL TRACING. 

STERLING ELECTRONIC COMPANY 
DOWLING OREEN. KENTUCKY 

50,000 RADIO SERVICEMEN 
CAN SAYE MONEY BY COMPARING THESE 

TYPICAL JOYCE VALUES 
TUBES - 60`.'x, or More Off List 
STANDARD BRANDS -Individually boxed 
5Y3 TUBES 10 FOR $3.30 
35Z5 TUBES 10 FOR $3.90 
35W4 TUBES 10 FOR $3.90 
12SQ7 TUBES 10 FOR $4.90 
50L6 TUBES 10 FOR $5.30 
Cond. Std. Br. 30 -20 Mfd. 150V 10 FOR $4.90 
Vol. Cent .5 Meg. WSW (Med Sh.) 

10 FOR $4.90 
INCLOSE THIS AD WHEN ORDERING 

Write for Free Illustrated Bargain Bulletin 
JOYCE RADIO DISTRIBUTING 

Boa 2068 Hollywood 28, Calif. 

SUPER -SPECIALS 
FROM OUR FREE CATALOG 

5 TUBE KIT: 50L6. 35Z5. 12SA7- K7.07.... 12.75 
5 TUBE KIT: 5085. 85W4. ITAT6- BA6.BE6.. 2.75 
ACORN TUBES 054. 955, 956, 957. 958A.... .49 

WRITE FOR FREE CATALOG 
20% Dep.. Rat. C. O. D. 

COMMERCIAL RADIO 
DEPT. C2 

8e Brattle Street. Boston 8. Mass. 

i3.Á0 FOR CARTOON IDEAS 
RADIO -CRAFT prints several radio cartoons 
every month. Readers are invited to con- 
tribute humorous radio ideas which can be 
used in cartoon form. It is not neoessary that 
You draw a sketch. 
No electrical or radio definitions wanted. 
Some of these were published in the past, but 
the subject is about exhausted. 
All checks are payable on publication. 

Addrsas RADIO CARTOONS. RADIO- CRAFT. 316 

West Broadway. New York 7. N. Y. 
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RADIO SCHOOL D !RECTO RY 

PRACTICAL TECHNICAL TRAINING 

SPECIALIZE in 6 months to 3 years 

COURSES 
SERVICE 

6 to 12 Months 
Electricity 
Welding 
Refrigeration 
Heating 

TECHNICIAN 
I to 2 Years 
Electricity 
Radio 
Electronics 
Refrigeration, Heating 
and Air Conditioning 

PROFESSIONAL 
3 Years 
Electrical Engineering 
Bachelor of Science 
Degree 
Maler in Machinery or 
Electronics 

/ 
/ / / 
/ / 
/ / / / 
/ / 
/ 

/ / 
/ RADIO SERVICE SHOP OWNERS 

/ COMMERCIAL RADIO OPERATORS 
/ (police, CAA, airlines) 

MERCHANT MARINE 
RADIO OFFICERS 

/ With this proved record of successful training and / / placement. WRCI Doers you, too. the best type et / / PRACTICAL tralninp -under the 
s 

upervlsion el / 
/ radio and television specialists. Approved for 
/ Veteran training. Non-veterans accepted. Send for 

tree Illustrated Booklet "F"-lo obligation, of / 
/ course. / 

/ WESTERN RADIO 
COMMUNICATIONS INSTITUTE / 341 Weet ld St.. Log Angeles 15, California / 

Train in Electronics, Radio, Electricity for a substan- 
tial career in industry -or a business of your own. 
Prepare in one year to be a Technician -or in two 
additional years secure a Bachelor of Science Degree 
in Electrical Engineering with major in Electronics. 
More than 35,000 former students in industries the 
world over. 1,538 students now enrolled from 48 
states and 13 overseas countries. Faculty of '72 spe- 
cialists. Write for catalog and Personal Guidance 
Questionnaire -also mention course in which you are 
interested. 

Terms start JULY, September, January 

-MILWAUKEEir 
Soma of ENGINEERING 

A TLCIINICIL INS!ITUÍE 

North Broadway, Milwaukee, Wk. Dept. RC 548 

RADIO 
OPPORTUNITIES 

WRCI SPECIALIZED TRAINING- the "traie- 
ing- with -a- purpose" -DOES increase one's earn- 
ing power. For example. well -patine position, et 
responsibility now held by WRCI graduates In- 
elude: 

BROADCAST ENGINEER -OPERATORS 
(AM & FM broadcast stations) 

FLIGHT RADIO OFFICERS 
(transoceanic airlines) 

RADIO -TELEVISION 
SERVICING TECHNICIANS 

Complete Radio Engineering 
Course. Bachelor of Science De- 
gree. Courses aleo in Civil, Elec- 
trical, Mechanical, Chemical, Aeronautical Engi 
neering; Business Administration, Accounting. 
Secretarial Science. Graduates successful. 64th 
year. Enter June, Sept., Jan., March. Write for 
eats log. 

TRI -STATE COLLEGE 1:,4L. e11,gND1ANA 

l' I RCA INSTITUTES, Inc. 
Offer thorough training 

courses in chnical ses of 

Radio and Television 
DAYS -EVENINGS W 

VETERANS: RCA In titules Is approved 
under G. I. 8111 of Rights 

For Free Catalog Write Dont. RC-45 

RCA INSTITUTES, Inc. 
A Servite of Rodio Corporation of America 
350 WEST 4TH STREET NEW YORK 14. N. Y. 
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THIS COUPON MAY PROVE 
TO BE THE KEY TO YOUR 
SUCCESS IN ELECTRONICS 

MELVILLE RADIO INSTITUTE 
The Progressive Radio School 

Managed by Radio Men 
Lovons, d by the N. Y Stale Board of Eduraon 

RECOGNIZED BY INDUSTRY 

APPROVED FOR VETERANS 

CUT IT OUTI FILL IT OUT! MAIL IT OUTI - NOW! 

I 

I 
I 
I 

MELVILLE RADIO INSTITUTE RC 

Melville Bldg., 15 W. 461h St., N. Y. 19. N. Y. 

Send me without obligation information raboul 
your intensive courses, 

Radio Technician 
Rodio 8 Television Servicing 
Radio Communications 
Fundamental Rodio MathemoNCs 

My Nome 

Address 

I 
L,.--------------% 

WANTED 
Men and Women to Fill Top 

Radio Jobs! 
Worried about your future? Longing for a 
career that means more money . . success? 
It's yours if you hurry to fill the great de- 
mand for qualified radio personnel needed 
everywhere. Train now to be an announcer. 
disk jockey or radio technician. Complete 
day and night time classes. Hundreds of 
thrilling jobs await you -key positions in 
radio stations, airlines, and maritime service. 
Free placement service offered. Write for our 
catalog outlining the courses offered. 

Approved for Veterans 
Don Martin School of Radio Arts 

1655 North Cherokee St. Holl yanod 28. Calif. 

to Learn 
Radio Operator. 051,111v 

D or 
111v fr.r 

tour or commercial Itrenre. t 
tensely Interesting work-mud 

BICS 8001( you wicker home or 
with 

rn"us Candler Cule speed system. Book of particulars 
Free. 

Dept. 3 -E, Box 
CANDLER 8YSTEM CO. 

Denver I. Cele. 

TELEVISION 1948!! 
Train at an Institute that pioneered 
In TELEVISION TRAINING slot 1938. 
Morning. Afternoon or Evening Ses- 
sions in laboratory and theoretical in- 
struction, under guidance of experts, 
covering all phases of Radio, Fre- 
quency Modulation, Television lead 
ro opportunities in Industry, Ilroad- 
casting or own Business. Licensed by 
N. Y. State. Approved jor Veterans. 
ENROLL NOW FOR NEW CLASSES 

Virit, Write er Phone 

RADIO- TELEVISION 
INSTITUTE 

480 Lexington Ave., N. Y. 17(46th St.) 
Plaza 3 -4585 2 blocks from Grand Central 

TA CAREER WITH A FUTURE! 

E II E V' S 1 ` 
see ROO "Me nteniWT1 000tT MUY 1gewHe lalplanl- 

RADIO SEII1"I4'F, A`r REPAIR 
F. M. Ar TP.LE1'ISION 
TIt.\NNNITTEII 4'OI'RtiEti 
Pr,per,rl lor E.C.C. LICENSES 

II:111IO TEC'HNO1.O4:1- 
nnING MIMOSO IVmeM MUTIS MOMIA Mm IesuluMn 

AVAllslE UMORI G. I. SRL 

DELEUANTY SCHOOL OF 
RADIO ELECTRONICS TELEVISION 
105 FAST 13th STREET, NEW YORK 3, N. Y. DEE T. R 

LICENSED 51. STATE OP NEW YORK 

LEARN RADIO! 
IN ONLY 10 MONTHS 

PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 

BROADCAST ENGINEER 
RADIO SERVICEMAN 

Television Servicing -I5 Months 

Veterane get 8130.00 Equipment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 Eutaw Place, Dept. C, Baltimore 17, Md 

len 

ite 
CORRESPONDENCE COURSES IN 

RADIO GrdELECTRICAL ENGINEERING 

ELECTRICAL ENGINEERING : á. Ka rF:i'éeiá` 
t r.-I, re ).ourself t Low Cost. ter cur fur.. Modem 

Implined yone n de 
turatand 

quickly. 

RADIO ENGINEERING pu sic ¡ëar an, uhOtO.IZdt le work. ?reine you to be suoerervicq Roan. real vacuum. 
tuba technician. Servicemen needed badiy Diploson m completloná 

ttoetcerd for Free 
warning 

1 biE 
a of 

dun' a:i r pay n. o. 5' 05 Vil= 
Lincoln engin eeeer ' ing School. Coe 931 -C -111. Lincoln 2, Nebr. 

RADIO 
COURSES 
Preparatory, Service, Broad- 
cast, Television, Marine Op- 
erating, Aeronautical, Fre- 
quency Modulation, Radar. 

Classes now forming for the summer term 
June 1. Entrance exam. May 17. 

Veterans. Literature. 
COMMERCIAL RADIO INSTITUTE 

(Founded 1920) 
38 West Biddle Street, Baltimore I. Md. 

Hollywood Make Good in at 
Elpep rToa ts 

RADIO -TELEVISION Home 
Hel 
vision from o nerve-center Of Tele. 

Radio and nome training. comes Rast 
proven and weed nome training. qui eyra It last-easy or 
stem, poor 

Jobs 
on man 

own 
e you bic 

Its rood peY lobs or your own Radio e 10 big t de- 
talle 

d nie Men rest e n Ratra ' Ow ta Ae- 
n once! Send postal for PORO Dew 

FOR 
Make 

[iood In RadloTelevlsion." RTA AIIRDYED FOR VET. 

RADIO TRAININO ASI'N OF AMERICA. Dept. RCD 
5620 Hollywood Blvd. Hollywood 211, Calif. 
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THE RADIO AMATEUR'S HAND- 
BOOK (Twenty -fifth Edition- 1948), 
by Headquarters Staff of the American 
Radio Relay League. Published by the 
American Radio Relay League. Flexible 
fiber covers, 6% x 9'/ inches, 608 pages 
plus an 8 -page index and a 144 -page 
manufacturers' catalog. Price $2.00 in 
U. S. A., its Possessions and Canada; 
$2.50 elsewhere. 

It is indeed difficult to review "The 
Handbook" for we feel that it is too well 
known to need an introduction. We can- 
not imagine anyone with an interest in 
radio without at least one edition in his 
possession. 

The latest edition of the handbook 
it has 25 chapters -four more than last 

year. We cannot compare these editions 
by counting chapters. This year, the edi- 
tors have found several opportunities 
to combine theoretical and construction 
material. For example: the material 
that was in the chapters on radio-fre- 
quency power generation and transmit- 
ter construction in previous editions has 
been combined in a chapter on high -fre. 
quency transmitters. When theoretical 
and practical material is correlated in 
this way, the reader is often able to 
grasp difficult ideas that he is unable to 
understand from orthodox texts. 

In addition to the usual transmitter 
and receiver circuits, there are five new 
chapters devoted exclusively to v.h.f., 
u.h.f. and microwave techniques and 
equipment. The vacuum -tube data tables 
have been brought up to date to include 
the latest tubes. -R.F.S. 

ELEMENTS OF RADIO SERVICING, 
by William Marcus and Alex Levy. 
Published by McGraw -Hill Book Co. 
Stiff cloth covers, 6t/ x 9'/ inches, 475 
pages. Price $4.50. 

Written to provide needed informa- 
tion on radio servicing especially for the 
beginner, the authors assume that the 
reader already has a knowledge of radio 
theory, but theory is reviewed wherever 
they feel it would clarify a procedure. 

The book is clearly and comprehen- 
sively written and profusely illustrated 
with pictures and schematics of typical 
circuits and modern receivers. Complete 
summaries and study helps, together 
with questions dealing with actual serv- 
ice problems, are found at the end of 
almost every chapter. 

Outstanding features are the stage - 
by -stage analyses of the different re- 
ceiver circuits and components, dis- 
cussion of the faults most likely to 
develop, and explanations of the testing 
procedures used to locate them. -H. W. 

RADIO 
TECHNICIAN and RADIO SERVICE COURSES 

FM and TELEVISION 
AMERICAN RADIO INSTITUTE 

10I West 63rd St., New York 23, New Vert 
Approved Under Cf Ru of Rights 

Licensed by New York State 

PREPARING FOR FEDERAL RADIO 
OPERATOR EXAMINATIONS, by Ar -' 
nold Shostak. Published by Prentice - 
Hall, Inc. Stiff cloth covers, 5% x 7% 
inches, 404 pages. Price $3.75. 

This book was written expressly for 
the student who is preparing to take the 
examinations for commercial radio oper- 
ator's licenses. 

The questions which appear in the 
book are taken from the FCC's pam- 
phlet, "Study Guide and Reference 
Material for Commercial Radio Opera- 
tor's Examinations." Selections of ques- 
tions from this pamphlet make up each 
examination. Following each question is 
its answer, given in the most simple and 
direct form, yet designed to give the 
student the background on the theory 
or practice involved. -H.W. 

HOWARD W. SAMS RADIO RE- 
CEIVER TUBE PLACEMENT GUIDE 
-Covering Most 1938 to 1947 Receivers, 
compiled and published by Howard W. 
Sams & Co., Inc. Stiff paper covers, 
5 % x 8% inches, pages not numbered. 
Price $1.25. 

The problem of replacing tubes in 
unmarked sockets of radio receivers is 
simplified by this new book. It contains 
1,880 diagrams showing the socket loca- 
tions of almost 5,400 different sets pro- 
duced under 107 trade names. The book 
is also useful in identifying a tube 
whose type number has been worn off 
before being removed from the set.- - 
R.F.S. 

PRACTICAL AMPLIFIER DIA- 
GRAMS, by Jack Robin and Chester E. 
Lipman. Published by Os- tronic Publi- 
cations. Spiral binding with flexible 
paper covers, 81/6 x 111/6 inches, 41 
pages of diagrams and 59 pages of 
parts lists and instructions. Price $2.00. 

Schematic diagrams, parts lists, and 
instructions for building 45 different 
types of audio amplifiers are included in 
this book. The diagrams include a hear- 
ing aid, recorder and playback ampli- 
fiers, public address systems, phono am- 
plifiers, intercommunicators, and trans- 
mitter modulators. The intercommuni- 
cator diagrams are for battery, a.c. d.c., 
and quick -heating a.c. models. The am- 
plifiers range from a 1 -tube, 1-watt job 
to a 75 -watt multi -channel amplifier. 

Most of the circuits described are de- 
signed to pass frequencies between 50 
and 12,000 cycles. There are some high - 
fidelity circuits designed to pass fre- 
quencies up to 20,000 cycles.- R.F.S. 

® RADIO ENGINEERING 
FM-Television-Broadcast 

Polk, Radio. Marine Radio. Rahn Servicing. Avia- 
tion Radio and Ultra High mobile applications. 
Thorough training In all branches of Radio and Elec- 
tronics. Modern laboratories and equipment. Old es- 
tablished school. Ample housing f cilitiee. 7 acre 
campus, Small classes, enrollments limited. Our 

graduates are In demand. Write for catalog. 
Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C VALPARAISO, INDIANA 

r, Meres the 
1KFy to 

eve y day/ 

Here's one of the finest business 
opportunities in years. You can 
cash in on the fact that people like 
radio with their meals. That's why 
Tradio-ette -e small, compact coin - 
operated radio designed for res- 
taurant and tavern booths -has 
become so nationally popular. Plays 
15 minutes for 10c. 

Small 
Investment 

ment needed 
full or part 
the nation's 
coin -operated 

Thousands of high - 
yield locations are 
available if you get 
in on the ground floor. 
Only a small invest - 

to operate this lucrative 
time business- Tradio is 
leading manufacturer of 
radios. 

For Complete Details . 
Contact Us Today 
WRITE Dept. U -5 

TRADIO, Inca NEW RJERSEY 

MORE FEATURES 
for your money in this miniature 

AM SUPERHET TUNER 
With sell- contained 

Power Supply 

by "Adaptol" 

Adaptol offers the outstanding buy In compact, etO- 
cient AM Suporhet Tuners (540 to 1700 KC). pure 
are Just a few of the useful applicatins:- 
nighly suitable for use In conjunction with wire 
and tape recorders . . . Installed an record player, 
makes phono -radio cobination . , lias many ex- 
perimental uses . . Tuner for nt lonrbullt raffles 

For modernizing obsolete radios and PA sys- 
tems . . . For amverstre of military, foreign and 
short wave receivers to broadcast band at the flick 
of a switch. 
CIRCUIT FEATURES: Self- eontalned power sup- 
ply for 110V. AC -IN: 511 -10t cycles . Three lutin 
circuit of conventional design, using tho latest minia- 
ture and dual purpose tubes . Permeability 
timed drift -free I.F.'s. COMPACT: Approximately 
4 %'z3 %'z3Yr'. 
Last price 620.00 complete with tubes. Add 5% west 
of Rookie,. FOB Itnnklyn, N. Y. 
See ynur Meal distributor, or write for further in- 
formation to: 

ADAPTOL CO., 120 New Lots Ave., 
Brooklyn, N. Y. 
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ELEMENTS OF 

9k MAGNETIC TAPE 

RECORDING 

k 
and 999 Available 

APPLICATIONS For Only 

\by 
A. C. SHANEY 25c, 
Contains schematic diagrams 

AMPLIFIER CORP. of AMERICA 

398 -10 Broadway -:- New York 13, N.T. 

Latest 'RCA 
Television Schematics 
RCA 7" Model 621TS 
RCA 10" Model 630TS, 630TCS 
RCA 10" Model 641TV 
RCA Projection Model 648PTK 
RCA 10" Model 721TS 

Large Clear Prints with All Component 
Values Marked 

60 c ea. Postpaid 
Send Check or Money Order 

BRITE -RAY TELEVISION CO. 
7 Clinton Street Brooklyn 2, N. Y. 

GREYLOCK 
A Dependable Name In 
RADIO TUBES 

GT, class. and Miniature Types. 
All Tubes Individually Boxed. 

12587. 125K7. 12507, SOLE. 'EATS. 
120A6. 1211E6. 35W4. SOBS each 39c 

IRS. 155. ITS, 394. 304. 6ANS. BACS. SAC ?. 
Bans. SEES, BB AS. 6AU6, Gela, 6 %4 each 490 

3217, 7017. 117L7 each S9c 
All Tubes carry RMA 90 -Day Guarantee 

PM SPEAKERS 
a Alnico No. 5 sah $1.19 
S' Alnico No. S each 1.29 

TERMS: Net COD. No order accepted for less than $5.00 
WRITE FOR BARGAIN CATALOG C -5 

GREYLOCK ELECTRONIC SUPPLY CO. 
30 Church Street New York 7, N. Y. 

-TUBULAR ELECTROLYTICS- 
Fresh stock Fully guaranteed 

20 mfd. 150 V. 10 for 51.79 
20.211 add. 150 V. 10 for 2.49 

8 mfd. 450 V. In for 1.85 
Postage extra. 25 °é deposit on COO. 

Write for our free bargain lists featuring 
-AMERICA'S BEST BUYS" 

POTTER RADIO CO. 
1112 1.114 McGee St. Kansas City 6, Mo. 
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Candler System Co. 
Commercial Radio Institute 
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Lincoln Engineering School 
Don Martin School of Radio Arts 
Melville Radio Institute 
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Turn that knob. Extinguish the neon 
glow. Instaty read voltage right off 
dial. SIINI -VOLT measures 65 to 860 
v. AC. Also DV. Tells whether AC or 

Virtually burnout -proof. Guaran- 
teed for 10.000 hours' operation. 

Bakelite case. Er flexible test leads 
and test prods. A "must" In electrical 
and radio work Only $2,50 post9aldt 

"t..-,_---- INDUSTRIAL DEYICES.INC.,EDGEWATER 3 N.J. 

WE REGRET 
Due to lack of sufficient space more 

than three and one -half pages of ad- 

vertising have been omitted from this 

issue. 

PEN -OSCIL -LITE 
Extremely convenient tat e ill.tor for all radio 
servicing: alignment Small Self 
I,s'ered Range from 700 cycles eaudio ver 
600 megacycle. .n.f. Outtmt rom Ce 125 y. 

Loss' ion .oat 
Used by Signal Corps a Write for 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 

Exclusive Penna. Ave. and Boardwalk 

OTEL 61_71/AND 

Atlantic City's Hotel of Distinction 

The Ideal Hotel For Rest and Relaxation 
Beautiful Rooms Salt Water Baths Glass 
inclosed Sun Porches Open Sun Decks 
atop Delightful Cuisine Garage on 
premises Open All Year. 

FIESTA GRILL FAMOUS FOR FINE FOODS 

88 Printed In the U. 8. A. 

500 FORMULAS TO SUCCESS 
AtgY mllllon dollar firms started 

'ey a ,Ingle 
big 

grmWa. var wh lch in they paid bi price. store you 
have sots -no 

a 
and tested 

formula.. recipe, and processes for 
Ince lyy 

things 
price of all the Welt. 

Here Is your opportunity to start 
business with hat a few dollars' 
capital and with undreamed of pronto 
n prospect. You ran also use these 
formula, In your n home to cut 
household expenses to the bone. Or 
you an put them to use In o 

10workshop to cut costs as much as 
00C'S. 

Quit paying at many dollars In 
monts to manufacturers. 

you 
wholesalers, 

rs, and 
same thing 

w make 
yourself for 

can 
cents. Ile so easy when you follow ur 

S imple Instn,rtlnns. 
66 PAGES. 3200 WORDS IN TEXT 

Send for '500 FORMULAS AND RECIPES" to. 
day. Enclose 25e. thaw ll, You n't be asked 
for another cent now or later. Sold Oon mone 
hark guarantee. 

NATIONAL PLANS COMPANY 
P o cox 26 R. STATION N. New Vert 23. N. Y. 
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Somewhat More Silent Than a TOMB! 

It's Impossible to Hear 
a Mallory Control Operate! 

Even super- sensitive meters, built for the 
U. S. Navy to inspect delicate electronic 
communication equipment, do not show an 
audible sound level when Mallory carbon 
controls are tested. 

Mallory carbon controls give you totally silent 
operation -the tapers are smooth and accu- 

rate to assure maximum adjustment in the 
proper ranges -the 
overall resistance values 
are uniform and the life 
of the control is the 
longest ever provided. 
This kind of quality 
keeps customers 
satisfied. 

Meter used in the mdse hire! test. Readings mere 
taken on volume controls of all leading m 

t fanurer... %lathery rontnds ten, no audible. sOueul. 
registered 22% below ah others in inaudible 
sound vibrations. 

WHAT WILL 

MALLORY 

DO NEXT? 

See Us at 
the Radio 

Parts Show 

Mallory has given you 
so many "firsts" in the 

field of radio -electronic replacement parts that 
you know Mallory products are the finest 

that can be produced! Sell them with con- 

fidence, install them with ease. The Mallory 

line of Volume Controls, Capacitors and 

Vibrators has been standardized; they are 

a profitable line to stock. 

"Good Service for Good Business" 
A business plan that will raise the earnings 
of radio.eleetronie servicemen. One important 
item in the plan is a unique system for 
following up your customers for repeat orders. 

And there are ways 
of linking your name 
with the Mallory trade 
mark. to get the bene- 
fit of Mallory advertis. 
ing. Better ask your 
distributor about it! 

MALL 
P. R. MALLORV ß CQ.Inc. 

OR 
CAPACITORS . . . CONTROLS . . . VIBRATORS . . . 

SWITCHES . . . RESISTORS . . . RECTIFIERS ... 
VIBRAPACK* POWER SUPPLIES . . . FILTERS 

Reg. U. S. Pat. Off. 

D PRECISION PRODU 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 



This New I C JUNIOR Control 

Cabinet Belongs on Your Bench 

Here's one selection of 9 "hot- number" controls, switches and shafts 
you'll use every day ! The new IRC Junior Control Cabinet contains 9 
of the most -used 1/2, 1 and 2 meg. type D controls with the added adapt- 
ability of the tap -in shaft feature -plus 4 switches and 4 special shafts. 

This inexpensive assortment of popular controls will save you time 
and money, and reduce your need for exact replacements. Factory- 
packed in a handsome four drawer cabinet of sturdy cardboard. Cabinet 
attractively finished in blue, yellow and silver with twelve individually 
identified compartments. Order the new inexpensive JUNIOR Control 
Cabinet from your IRC Distributor today. International Resistance 
Company, 401 N. Broad Street, Philadelphia 8, Pennsylvania. In 
Canada: International Resistance Company, Ltd., Toronto, Licensee. 

HERE'S WHAT YOU GET 

IRC Control 
Type No. 

Resistance Purposl 

5 D13 -133 500,000 ohms A 

1 013 -133X 500,000 ohm B 

1 013.137 1.0 meg. A 

1 D13 -137X 1.0 men. B 

013.139 2.0 meg. A 

Purpose: A -Tone or Audio Circuit controls 
B- Tapped for tone compensation. 

$i 041 
1 #42 

SWITCHES 
S.P.S.T. 
D.P.S.T. 

SHAFTS 
1 Type "A" double -Batted top -in shaft is 
Included with each control -plus: 

3 Type "E" with universal knurl for special 
type push on knobs. 

1 Type "H" with universal groove for many 
Delco, RCA, Sears -Roebuck and Westing- 
house models. 

INTERNATIONALI 
1 N 

dy i iika 


