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

This 'magic /amp" 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 -elec- 
tronics 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 West 
49th Street. Admission is always 
free. Radio Corporation of America, 
RCA Building, Radio City, New 
York City 20, N. Y. 

RADIO CORPORATION of AMERICA 
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rieRoN, INTO RAD /0 
BYPRACT/C /NG IN SPARE TIME 

NE 8/C KITS FROM N.R. /. 
N08ERT HEAD 

N.R.I. sends you Soldering Equipment and 
Radio parts; shows you how to do Radio solder- 
ins', 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 fir neigh- 
borhood Radios and earn EXTRA money in 
spare time. 

You get parts to build Radio Circuits: then 
test them; see how they work, learn how to 

')build 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 - 
n- i l elated signals for many tests and exPeri- 

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

win success in Radio. 

LEARN RADIO by Practicing in Spare Time 
Future for Trained Men Is Bright Find Out What N.R.1. Can Do For You In Radio, Television, Electronics Alan Coupon for Sample Lesson and my 84 -Dare lass. It's probably easier to get started In Radio rows Than Read the details about nix Course. Read letters from moo ever before because rho Rodin Repair Business Is boom- I trained, telling what they are doing. earning. See how Ing. Trained Radio Technicians also find profitable oppog- quickly, sae tly you can get started. Nn obligation! Just tunities In Pollee, Aviation, Marino Radio, Broadcasting, 
Radio MAIL COCPON NOW 1n an envelope panto it m a Manufacturing, Public Aditress work. Think of a 
even greater opportunities as public demand for Tole- penny postal. J. E. SMITH. President, Dept. SEX. 
vision. FM and Electronic devices continues to growl National Radio Institute, Pioneer Home Study Radio 
Bend for Boo books now! School. Washington 9. D.C. 

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

Do you want a good -pay job in Radio -or your own money- making Radio 
Shop? Mail Coupon for a FREE Sample 
Lesson and my FREE 64 -page book, 
"How to Be a Success in RADIO -Tele- 
vision, Electronics." See how N.R.I. 
gives you practical Radio experience at 
h o m e- building, testing, repairing 
Radios with BIG KITS OF PARTS I 
send! 

Many Beginners Soon Make Good Extra 
Money In Spare Tinso While teaming 

The day you enroll I start sending EXTRA 
MONEY manuals. You LEARN Radio principles 
from my easy -to- grasp, illustrated lessons-. 
PRACTICE what you learn with parts I send - 
USE your knowledge to make EXTRA money 
fixing neighbors' Radios in spare 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. 

Mr. J. E. SMITH, President, 
Dept. SEX 

I National Radio Institute, Washington 9, D. C. 
1 Mall me FIIFE, without obligation, Sample Lesson and 
1 64 -page boot about bow to win success in Radio -Tele- 

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

Name Age 

I Address 

' city Zone State 
Check if Veteran 

APPROVED FOR TRAINING UNDER GI_$ILLJ 

Be a 
Success 
Ìl1 RADIO 
TELEVISION 

li.tllO -CRArr. \lay. 1918, C:.,.,.. \IS, S., e. I ^:I .. , .o ;,r to.. Tolerate Pnbllralirn. Inc , 2S N'urlhlnatn Street, Springtleld 3, Mass. Entered as second dass matter as rust Once, Springfield. Mass., under the Act of March 3. 1879. 
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War Surplus Bargains Sold As Used Unless Otherwise Specified! 

(HRU) DC POWER SUPPLY 

24 -28 V. at 
70 amp. 
2000 watts 
gasoline en- 
gine 

with 
ener- 

ator electric 
starter. Pow - 
e r supply 
which can be 
used to op- 
erate 24 -26 
V. equip- 
ment, start 
airplane en- 
g i n e s , 

charge batteries, as a welding ma- 
chine, lighting system, or for 57250 amateur radio station. 21/2 ". 17/2" L 
x 24s /e ". Wgt., IIS lbs. 

Includes 20 ft. plug -in cable. 

INTERPHONE AMPLIFIER 
RL -7 

Convert to high 
fidelity p h o n e 
Amp. or speech 
Amp. Complete 
with tubes and 
dynamotor. for 24 
V. DC operation. 
Used but In good 
condition. 

SPECIAL PRICE 
$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 a rail - 
ab le everywhere. 

Price, each. . .$4.00 

In lots of ten, each $3.35 

Without metal case, each $3.00 

In lots of ten, each $2.65 

OXYGEN TANKS 
These oxygen tanks. removed from 
surplus aircraft. ave capacity 
of 500 lbs. essure. Type 
with complete regulator assembly. 
Sloe of tank 22"45 ". Wt. 7 lbs. 

2 

TERMS: CASH WITH ORDER 

AMERICAN SURPLUS 

PRODUCTS CO. 
537 N. CAPITOL AVE, 
INDIANAPOLIS, IND. 

(t - 
74# .... A 

/ Q air 

7 1 \\ 

BRAND NEW SCR -625 
MINE DETECTORS 

ATTENTION, PROSPECTORS, 
MINERS. OIL COMPANIES, 

PLUMBERS. ETC. 
Used by the Army to detect buried metal- 
lic mines. Its private use suggests the loca- 
tion of underground or underwater pipes, 
cables and ore -bearing rock, the location 
of metallic fragments in scrap materials, 
logs, etc.. and the screening of personnel 
in plants for carrying of metallic objects. 
New, complete in original overseas pack- 
ing container. Originally sold by War 
Assets for 5166.00. The U. S. Forestry Serv- 
ice has recommended procedure for using 
the SCR-625 Mine Detector to find con- 
cealed metal in tree logs and other timber 
products. 

$7950 

SCR -274N COMMAND SET 
SCR -274N Transni itter 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 has its own individual dynamotor. Each 
receiver employs 12 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 
rapacity tuning, built -in high voltage and an 
tenna switches. Modulator furnishes plate 
supply for transmitters and is equipped with a 

dynamotor for high voltage. Also supplied is 
ene antenna relay with built -in antenna meter. 
Transmitters make ideal VFO driver unit. 
Easily converted to 110 V. 60 cycle operation. 
Wt.. approximately IDO lbs. $ PP.ICE $24.75 

R -5 ARN -7 RECEIVER 

Three bands 200 to 1750 KC. Complete 
with 17 tubes required. This set is ideal 
for conversion to home broadcast Re- 

f ceiver addition to ham shack, etc. Re- 
ported sold for many times the price 
when brand new. A Receiver that would 
be hard to pick up at $ 995 this price. ONLY 

Control Head available $2.50 ea. 

PRICES F.O.B. INDIANAPOLIS 

RADIO ALTIMETER APN 1 

A complete 460 mt. radio receiver and transmitter 
which can be converted for ham or commercial use. 
Tubes used and included: 4- I2SH7. 3.12S17, 2.6616, 
I-VR150. 2 -955. 2 -9004. Other components such as 
relays, 24 V dynamotor, teens, $95 trans- 
formers. Dols, condensers, etc., 
make this a buy on which you can 
not wrong. Complete as shown 
in aluminum ease I6'474175í. 

NAVY CRV -46151 AIRCRAFT 
RADIO RECEIVER 

INCLUDING 
CASE 

1950 

Four bands. in- 
cluding broad 
east (195.9.050 
RC). Circuit is 
six -tube super- 
heterodyne with mechanical 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 reels 
and remote 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 
IMM 

AMERICAN SURPLUS 

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

Get these 2 SIC BOONS 

RADS/ 

wP AaIL 

FREE/ 
If you are already employed In the 
great Rollo Industry. you know We 
great the demand Is for trained. ex- 
perienced servicemen, operators and 
technicians. You Lwow how fast the 
Held Is growing and how Important it 
is to keep up with new developments to 

F.M., Television and Electrodes. The Radio 
Industry 1s alive with opportunity for the 
qualified technician whose knowledge la up -to. 
the -minute- You can be an FM and Television 
epecWlst . . get into the lucrative Radio 
Service Field . , own a business of your 

n. If you prefer. National Schools of los 
Angeles, for over 40 years a practical resident 
and home study trade school, has put into et- 
feet Its New 1948 Training Program. This 
Program. adapted to National's Master Shop 
Method Home Study Course, can qualify you 
in your spare time as a Radio and Television 
technician. For details of this Program fill 
out and mall the coupon below. 

NOW! New Professional 
Multitester Included! 
This versatile testing Instrument Is portable and 
complete with tat leads and batteries. Simple to 
operate, accurate and dependable. You will be 
able to quickly locate trouble and adjust the most 
delicate circuit.. You can use the Multitester at 
home or on service calls. It is designed to meas- 
ure AC and DC volts. current, resistance and 
decibles. You will he proud to own and use thin 
valuable professional instrument. 

SHOP METHOD HOME TRAINING from *a 
Technical Trade Resident School 

di LEARN 
BY DOING 

National Schools brings its exclusive Shop Method of training right into your own home. You can learn 
the mat up -to -date approved practical training projects, system. and modern circuits from the very be- 

ginning in your spare time. Here is sound and practical hone training -the development of experienced 
Instructors working with students right in the shops. NEW Television and Rtadcast Studios and 

Experimental Laboratories of NATIONAL SCHOOLS-one of the most advanced technical trade 
education centers In in,' world Work with Reel Ex- 

perimental Equipment 
furnished without 
Extra Cost os Port of 
your Notional Schools 

Tralnl 

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

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 
the practice of your profession as a Radio Technician. 
Mail the coupon and learn what this means to you. 

LESSON 

Examine the esdusive National Nun, Method of Home Training. 
See for yourself how sound and practical It is. Be convinced 
that you can learn Radio, Eleetrenlcs. Television- quickly and 
easily in your spare time. This trial Is ABSOLUTELY FREE. Mall 
the coupon here for the books that tell you the complete .tort' of 
National Nehemt, Master Shop Method of Home Training in Radio, 
}Rectronies and Television. 
This is the MODERN SYSTEM OF TRAINING: it matelas the rapid 
Progress constantly being made In Radio, Television and Electronics. It is 
TIME TESTED, too. National Schools has been training mm for more 
than a third of century. It L the very same training that has helped 
thousands totmore pay and greater opportunity. You owe it to ytauseif- 
your future --to read the book "Your Future In Radio. Elelw,rmlos and 
Telerlsion" -FRER to you when you send In the mums. 

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

National Schools' 1948 Course Is planned to prepare you for real suss.., u, i :a.Ito 
Television and Electronics. 

Experimental equipment supplied with the Course has been completely revised to 
give YOU the most up -to -date practical experience with new circuits, mw tmita. 

etc., right In your own home. 
New Television I.essous have been expanded to give you training in the latest 
developments In this important field. 

4e. The 1948 Course includes Professional Multitester (shown above) 
use In spare or full -time Radio work, 

National Schools gives you advanced training -the 
key to the better positions in Radio, Television, 

Electronics. 
You are sent standard Experimental Equipment, 
including tubes and accessories, for building 

modern Shat Wave and Standard Broadcast Super- 
heterodyne Receiver. All equipment becomes your 
Personal property. 

7, National Schools' 43 years of experience In 
Technical Trade Training . our modern 

shops and laboratories . . . highly trained in- 
structors are bark of your time -tested Training 
Plans for brighter future. 

RADIO -CRAFT for MAY, 1948 

G. I. APPROVED 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA E5T.I905 

for your 

BOTH HOME STUDY 

AND RESIDENT 

COURSES OFFERED 

APPROVE U 

FOR VETERANS 

Check Coupon 

MAIL OPPORTUNITY COUPON FOR QUICK ACTION 
MI...,, NATIONAL COUNCIL 

OF TECHNICAL SCHOOLS 

NATIONAL SCHOOLS, Dept. RC-15 
4000 South Figueros Street. La Angeles 37, California 

Marl 
understood 

Met two books 
tall oled 

In y`ur ad, including sample I nen of Four purse. 

NATIONAL NOME 
STUDY COUNCIL 

(mall 
i 

envelope on penny post card) 

I k will 11 

NAME LOE 

ADDRESS I 
1 

CITY ZONE 
El Check here If Veteran of World War it a wem-- IMP 1.err_imp =Ala . STATE 
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Capitol Radio Engineering Institute - Pioneer in Radio Engineering Instruction 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 
QUALIFIL'I) 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. 

AU 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 he 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. 

CAPITOL. RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute 
Dept. RC41, 16th and Park Road, N. W., Washington 10, D. C. 
Branch Offices: New York (7l: 170 Broadway Son Frantisco (2): 760 Market St. 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
16th and Park Road, N. W.. Dept.RC- S,Washlegfee 10, O. C. 
Gentlemen: Please send me your free booklet, "CR.EI 
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 ate entitled to training ender the 6. I. Sill. 
Cheek held of greatest interest: 

RADIO- ELECTRONICS BROADCASTING AND TELEVISION 
AERONAUTICAL RADIO ENGINEERING 
RECEIVER SERVICING INDUSTRIAL ELECTRONICS 

er 
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Keep up with PHOTOFACT Folders - 
The Key to Profitable, Progressive Servicing! 

" iT 'ei Sets increase in value. They pile up increasing you month after month year aft You profits for 

Y the easy pay-as-you-use use t build practical data library. P bl h d 

E REE 

(SO° Build the service data library that keeps you out ahead, abreast of all the newest radio developments. Have at your finger -tips the most accurate, uniform and practical servic- ing data-everything thin profitable g you need for easier, more rofitable work. From the moment you get them, PHOTOFACT Folder Set 

after year, ou can't afford to miss a single PHOTOFACT Set! Buy every issue regularly-it's th _ way to uild the 
_ 

world's most 
per year, Price per Set, Only 

u is a 20 limes 
$1e50 

G L yl/ ,w,.r-' 

COURS 

tms'wt 
p 

.c0 

1 

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

c 
Fo 

sr, 

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 
TODAY! ONLY $1.25 

....d `-_ ISS! 

IhUtalk Itr:Gld Ch!A;O1 

Sums Pel, ;,, 

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. 
ONLY $4.95 

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 

E.eort -Ad. Asrriewn -I9 Bread St., New Yore 4. N. v -U. S. of America 
Canada -A. C. Simmonds Sens, 301 King Sf , East- Terenta. Ontario 

PHOTOFACT SERVICE 
"The Service that pays for ilse.f ove: .,na 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 $1.00 
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 $ 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 
GUIDES) 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 

66 
AMMETER 

VOLT-OHM-FA 
ILO 

fester 
packs 

t fits byour 

hand -sire into a 
iue 

This new vice Model 

of versatile only 112 16s' molded 
case, ba- 

nana-type 

and lined, 

Inns ha ̂ dsome'emscale 
readability, ead abiiycontactec 1 

666 a-ty has greater ance 
d through 

jacks, 
an evolved rs bet- 

ter 

et 

hty evo ve 
nano -type lee ker stability features- 

D 

costlier 
testers. It1s 

re- 

sistance, 
e, tree 

rs 
engineers 

s and tech- 

nicians.. 

e resisto 
many 

lamer, 
new type than amateurs, ter res 

ideal for service ^ 

RANGES alt. 
at 1000 átirss/VVlt. 

VOLTS: 
0.10 -50'250-1000- 

-S at 1000 dlllvoli. 

0..C VOLTS: 
0-10-50-: 

-100- 
500 of 250 

MILLIAMPERES: 

0 -10 -100- ...512.00 
X 000 

. 

MS: 0-2000-400,000. .2000- apt. 
00 

S.A Dealer 

de criptive 
Materlal writ 

6 

Solve Your Service Problems Better - With TRIPLETT 

Model 3432 -Illuminated dial Ten Model 3480 -Combination Tube Model 625 -NA - Wide 

Oscillator. Tester Volt -Ohm -Mil- Ammeter. Volt- Ohm -Mil -Ammeter. 

U.S.A. Dealer Net $63.25 U.S.A. Dealer Net $89.75 U.S.A. Dealer Net 

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

TE1t ENS COMING 
.V,4 s 0 w (1f A 1/ 

Nt 

Range Model 3413 -Tube Tester, Scit 
Speed Roll chart. 

$45.00 U.S.A. Dealer Net $60.76 

Paeedadóamdt. ..táZewt' 
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RAOlO IF VOLT 
WANT TO LEARN 

FRANK L. SPRAYBERRY 
famous Radio teacher of hundreds 

of succesdul Radio men. 

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! 

Find out NOW how Spray - 
berry Training prepares you 
for a Radio Service Business 
of your own - or a good pay 

Radio job. Just mail the coupon for a 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, a16 -range test 
meter, perform over 175 interesting. PRACTICAL experiments. My lessons are 
easy and interesting- you need no previous experience in Radio. I start 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 1 adio as production reaches new peaks. GET 
THE FACTS ABOUT YOUR FUTURE IN RADIO 
MAIL the COUPON TODAY for my FREE BOOKS' 
By Working with YOUR HANDS! 

You ratify learn Radio the, PRAC- 
TICAL way ... when you build this 
big, powerful 6 -tubo Superht 
Radio from parts 1 sand you. 

Trained Radie ,an rra try nue their esta 
Profitable Radie Senke Shy -er- 

Neu dt nigneats are cont nay ytaise 
arar big pay left yprlaaitiee te Radie. 

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

LOW COST 

You don't have to buy expensive You construct this reeti- 
ready -made equipment. You get val, tier and filter, resistor and con - 
uable experience building this Signal denser tester, and really get on 
Generator and Multi- purposeTester, the Practical end of Radio. 

RADIO TRAINING 
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 I 
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 opt and mail coupon TODAY. 
I'll rush my two FREE books to you by return nail. 

VETERANSe ApdroPublcL wslfi nd3C8 . an er 

Sprayberry Academy of Radio 
F. L. SPRAYBERRY, President 

Roten 2058, Sprayberry Bldg., Pueblo, Colorado 

RADIO -CRAFT for MAY. 1948 

STUDY AT HOME 
IN SPARE HOURS 

RUSH COUPON 7aa / 
IÌ 

I 
I 
I 
I 

SPRAYBERRY ACADEMY OF RADIO 
F. L. SPRAYBERRY, President 
Room 2058, Sprayborry Bldg., Pueblo, Colorado 
Please rush my FREE copies of "How To Make Money In 
Radio. Electronics and Television" and "How To Read Radio 
Diagrams and Symbols." No salesman will call. 

Name_____ 

I Address 

I City and Zone- State _-- ' D CHECK HERE IF A VETERAN 
(Pail In an Envelope or Paste on Penny Postcard) 

--Age ------ 

I 

I 
I 
I 
I 
I 
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1 

THE BEST 
FOR LESS 

TEST SET 
159TPX 

Maumee frequency be- 
tween 150 A. 200 mc. by 
hoterodyno method. Pow- 
er of Xmtr cm be di- 
rectly measured. Meas- 
ures Dl: voltages up to 
500 Volta. Original op- 
eration on Il0 V. 400 
cy. but cot 
makes it operable at 110 
V. lid a. new. complote 
with tubes, crystal. cal. 
con. antenna, moler & 
conversion kit and data 
for 110 V. 60 a opera- 
tir $29.95 

'Cmmuaícatíaas" 

HEADSETS 
Dynamlo mike and headset combination. A high 
quality, B-19 tank Emu,. 

complete. new Mike and $2.75 

R -15 homiletic 8000 ohms Impedance. rubber cush- 
ions. ('ones IN r cord and plug PL 55. New 
$1.95. Used, lo good omditlon $ .60 

HS 30 headset. Insect type headset tuts out bad, 
ground nuise, and low impedance (500 ohms) assures 
efficiency and high fidelity. A MUST for every ham 
at tide price $ .85 

Xfmr to match 8000 ohms output $ .35 

TRANSFORMERS 
All Primarie-Ill V 60 cycles 

$ 5302i 10p 80 vet ® 55 ma, 6.3 v. 61 1.2 amp, 6.3 

4 5110: 
1100 , 70 ma, tapped 550 v. (1,u tie 

with 
FILAMENT TRANSFORMERS 

5123: 0.3 vet a 5 amp, 6.3 vet a 1 amp.. 
. 

.15 
a 5100: 27 volta 8.8 amp, m 6.9 v. U 2.5 ap 2.75 
$ 13163: 2.5 v. 1.75 p. 5 v A 3 amp, 6.5 v. 

.6 amp 6.5 v. 8 app $6.35 
Doughnut Fig. Zf . Two 5.1 V. windings a D p 
earl, 15.000 volt test $7.60 
No. 5058; 8.8 VLT a 2A. 6.3 VCT 2A, 8 3 VCT 

Nu. 5100. 6.3 VCT a 1.2 A. 5000 V teat $1.35 
No. 50058: 6.3 VCT a 9 A. 6.3 VCf a 2.2 A 6.3 
No. 5057, 2e 

A 
VLT U 1 A. 6 VCT 3 M 5 

It/C 6899: 5 V 5.5 A. 5 a 5.5 A. 29.0005Volttss 
Test $24.50 

ARC -5 ACCESSORIES 
CONVERSION COILS FOR ARC-5 

TRANSMITTERS 
M.0. Coils Coils Antenna Freq. Range 

hoed ing Code 
$1.00 each $1.00 each $.85 each 
$ 6029 $ 7241 II 6033 4 Mc. 
# 6030 $ 9293 

1 
a 6034 4-5.3 see. 

$ 6032 7-9.1 $ 6035 7 -9.1 .c. 
CONVERSION KIT, ronaleing of 1 -M -0 coll. 1 -P.A. 
coll. 1- ANTENNA COIL, in any One Partitmisr fro- 02.00 A3. le pi[ i rs. itmersacn 80. Worm dry 
ratio 33:1 $1.15 
ARC Nn. 990 variable snag capacitor, 21 4 -115 

f. 05' epacInt. 11 lore. Each $1.00 
ARC 5632 Var. 

Sin Is tg. raXmtg. 

capacitor. 29.2-117 mint. 
.00. ding, 16 tore. 

adrive: 
96:1 

bual 
m 

t hyt 
$1.00 

0 
51.50 

Single ock mo t. foe rack $.50 
DUAL CONTROL BOXES FOR RCVRS $1.00 

all tubes, less power supply 
With wooden rartying case 

INDICATOR BC 
704 A 

Radar Set 
cart 

hakes an 
excellent fames- 
lion unit for a 
high gain scope. 
Has following 
tubes: 4 -CA07. 3. 
6H6, and 1 -5BP1 
CR tobe. C 
enclosed in metal 
shield. New, with 

$17.50 

UNIVERSAL 
VIBRATOR TRANSFORMER 

Input e. 11, er 24 vol U, 200 geler. Secondary. 1 
winding. 120 volte at 75 mua cam $1.50 

POWER CHOKES 
é 1119p áóó 

er sip 
Lair Choke: 

Ms. 7.6 Ohms 5545 
Dual Ce: 2.2 187 p 100 Ms. 5 .90 
Dual Choker 7 Hy 35 Ma. 11 Hy 60 Maa 55.50 
25 h 65 ma $1.10 

CROSS POINTER INDICATOR 
Twn 0 -200 microampere movements. 3" nose, many ap- 
piicatlons $2.50 

RADAR AIRCRAFT 
AMATEUR INDUSTRIAL 

24 -Volt Filament 

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

ANTENNA, AN /122 -A. Used in 4- clement adeock arrays 
for high gain and directivity, each dipole element is 
12' long, made of Sae tubing. Excellent for that new 
6 or 2 -meter beam. Don't 

65 
miss nthis dgf 

't 
$20.00 

ANTENNA AN /104 -A. The famous -handle antenna, 
used with the SCR 522. Ideal for mobile quarter 
wave, because of la streamline construction: or 2 

t can be d to form dipole for 2 meters 
for TV and FM reception. 

a 
of 

support, with 
sheath 

11.x long moulded about 
wooden r,.w5hn 83-1R 

AN /126 -A.p,For high gain and directivity on 2 meters. 
Cun.ista of 1 vertical elements working against a 
square ranector, approx. 3,S . Impedance is '0 

ig ob. S40.Ó0 

DYNAMOTORS 

PE.73 CMIO.K) Power íu0911 far RC 876 In- 
put: 28 VDO Output: 1000 VDC O 350 Ma. 
New $4.95 
RD 77KM Power supply for BC 191 with aparo 
fuse links, etc. Input 14 v.d.c. Output 1000 v. 
10 350 ms. New $9.95 
Used. excellent condition $5.96 
MFRS: Write for quantity prices and du- 
counts on above item,. 
PE 101 -C Input 13/28 VDC ® 12.8/6.3 A. 
Output: 400 VDC 94 125 Ma.. 800 VDC 
20 Ma. 9 VAC ® 1.12 A, new $3.43 
PE 88 N, Input: 28 VDC, Output: 250 VDC 

PC 77, Input 12 VDC. Output 375 VDC 
1.95 

O 
110 Ma. 500 VDC ® 50 Ma. $3.25 
DAO 33A Input: I8 VDC 0 3.3 A. Output: 
450 VDC 9 60 Ma. $2.48 
DM 33: Input VDC A f a. Output: 
540 VDC 0 250 Ma. Power supply for SCR 
274 modulator $3.95 
DM 23300: Input: 27VDC ® 1.75 A. Output: 
285 VDC 0 75 Ma. $3.50 
DM 21: Input: 14 VDC. Output 235 VDC 0 90 
He Power supply for BC 312 $2.49 
PE 55. Input: 12 vdc ® 25 amp. Output 500 
vdc ® 400 ma. (slightly used) $4.95 
MP 10 G Power supply, using 2 aras 
Input: 24 -28 vde Output: 1000 vdo 400 ma, 
230 vdc 0 100 ma New. c®plete with relays, 
filters. etc. BENDIX $40.00 
B -19 power pack (dynamotor). Input: 12 vdo 
® 9.4 amp. Output: 275 vdc 0 110 ma. 500 
dc p 50 ma. New. templet° In metal case 

with 3 Plugs, filter. eft. $5.96 
DM 28 -R, Input: 28 v.d.c. 50 1.25 amp Oat - 

put; 270 bra 
® 70 me. New. with enclosed 

$3.25 
ZA/DSA .05I5, Input: 12/24 v.de. A` 4/2 amp. 
Output: 500 v.d.c. 0 50 me. Compact square 
shape. size: 7%".4%.2.3" $3.95 
ZA/USA .0518. Input: 12/24 v.d.c. (d 8/4 
amp. Output: 275 v.d.a 07 110 ma. 12 v.d.c. 
® 3 amp. Compact square, size: 9i&'g4 %" 
DM -25: In 12VDC 2.3A Out 250VDC 50 ma 

22.49 
D1I-42: Ion 14VDC. Out 515 /1030 VDC 215 /260 
ma and 2 /8VDC $3.95 

INVERTERS 
PE 206 -A. Input: 28 v.d.c. 0 38 Amp. 
Output: 80 volts 0 500 volt -amp, 800 cy. Le- 
land Electric. Nov. complete with instruction 
book, relays, filters. etc. $12.50 
PE 218 -Input: 25 -28 valsa ® 92 amp Out - 
Dut: 115 volts, 1500 volt -amps, 380 /500 a. 
Leland Electric. New $35.00: Used. good con- 
dition 4''0 00 

RELAYS 
BO 6D35, DPDT. 18 -28 vdc. contacta 10 amps 

40 115 vas $1.25 
7220-24, 

400 
24, Contador, SPST. 28 -28 vdc, contada81.20 

107730F, Antenna changeover. DPDT. 28 vdc_ $1.15 
TELEPHONE TYPES 

OR 206. DPOT, 500 duns, 24 vdc (Normally 

EC A. SPOT w /spdt sadden. 24 . 
1000 ah $1.10 

EE 89 Repeaters, for extending range of Odd 
telephone sets such as EE-8. etc. from 15 
to 25 
batteries 513.38 

New, with spare tube. lees 
1A50 

Microwave Tubes 
(na6netren.) 

Tube FreO. Range Pk. Parr. Out. Price 
2231 9820.2860 mc 285 Kw $10.00 
2221-A (715111 9343-0403 mc 50 Kw $25.00 
2.112 3267-3333 mc 265 Kw 515.00 
2226 1992-3019 me 175 Kw 515.03 
2227 2965-2991 me 215 Kw 515.00 
2.131 2810-2860 mc 285 Kw $15.00 
1.132 1780-1810 mc 285 Kw $15.00 
2238 PRO. 3249-3283 mc S Kw $25.00 
2455 PRO. 9345-0405 me 50 Kw $25.00 
3131 24,000 mc 35 Kw $17.30 
W.E. 700-A 680.710 me 100 Kw $30.00 
W.E. 720-BY 1800 1000 Kw $26.00 
MA(:NF.T3 2J21-A (725- 1729, 2116, 2227. 
2231, 2J31, 2232 and 3,131, eb 54.00 
Field Strength Distance Between 

(Gauss) uss)) Pole aces 

1500 lIh' 
1000 Ad)u..tahlo (Etró )agent) 2 ' to 3e 

Pete 
Diameter 

1Ñ- 
2t 

Price 

$8.00 $9.00 
$12.00 

e $4.00 

CERAMICON CAPACITORS 
(Erie, Centralab) $7.50 per 100 

3 mmf -1-56e 67 mmf ±20% 
5 met 5% 100 mmf r /o 
4 mmf -1-.5 mmf 115 mmf --270 
8.5 mmf .... .. ±.5 mmf 120 mmf .L.5We 
II mmf ±5% 240 mmf ±3% 
15 ment, mmf 250 min( 

rood 48 rood % 500 mmf +15- 30°'o 

50 60 
mmf ±20 1000 mmf -4-6% 
mad 

SILVER -MICA BUTTON CAPACITORS 
(File. Centralab) $9.50 per 100 

185 mrnf +2.5mmf 
175 f -4-1.5mmf 
500 mmf -.108t: 

BC 1267 XMTR -RCVR. 
MITE congas 

e tuned ne 
osdilator an 154- 
186 me. Can be 
modified to oper- 
ate an voice oa 
CW, and put to 
work on the 
tetul' 2- meter band. 
RCVR. is a en- 
stageaeof RI, and 
5 stagger - tined 
I.F. stagee (11 
me). Plenty of room on chassis for additional corn- 
Patents and changes. Used but in excellent Iitlat 

$27.50 
Complete With power supply for operation from 1l7 v. 

60 odes $42.50 

MOTOR DRIVEN SWITCH 
Switch operates at 1800 rpm, using 
internal 24 VDC motor. Switch is 

DI'DT, and wu originally designed 
for automatic switching of YAM 
radar antennas $200 

All merchandise guaranteed. Mail 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 St., New York City 7, N.Y. Digby 9 -4124 
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Zoo, IN YOUR OWN HOME.Eta 44¿ 

_ y1! -.` i ` ELECTRONICS Pie 
t0 

QD PE 
ß 

0 
PN 

O y 

J 
tJf 

O ~ 

°, cJ 
F C'cE R E 

NO PREVIOUS RADIO 
OR ELECTRICAL 

EXPERIENCE NECESSARY 
DeForest's Training, Inc. provides 
every 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 

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! 

1NGV 
. e 50.09'e l ̀ p'e 

10neJ oe0c4 

1ed t 
Qod e geced 

i'1 to h e 
.1 er ody A F4' l ece` t`elet 

e o S. SoP ete,te< 
Eve 

A-"'16 sa e-0:04 
d 5;(obe po9'` r,Oß 
7 

Wt 
PVS ÑEj Gl 

,NS NG 
Np-(N;-G1,00 .S 

fpSPO QsEt1 
E 

toot Mail the coupon NOWI 

18 MM 
MOVIE 

PROJECTOR 

YOU USE 
"LEARN -BY- SEEING" 

MOVIES 
/ 

THEN GET THE HELP OF 
OUR EFFECTIVE 

EMPLOYMENT 

SERVICE 

VETERANS! 
-Big things are happen- 

ing at DeFareat', Twin- 
ing, Inc. for veterans! 
See how you can prepare 
yourself WITHOUT 
COST for a GOOD JOB 
or a BUSINESS OF 
YOUR OWN in the out 
Radio -Electronic op- 
portunity field. 

DEFOREST'S TRAINING. INC. 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, I 9 4 8 

INN 

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 Age ` 
Address Apt 
City Zone_State 

If under 16, check here 
for special information. 

C3 If a discharged Veteran of I 
World War II, check here. 

1 
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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 by Victor H. Laughter 20 

Electronic Visibility Meter by S. R. Winters 22 

12,000 -Tube Electron Brain (Cover Feature) by A. Pascale 28 

Amateur Radio 
Efficient 100 -Waiter, by E. F. Harris, WBSJB 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 8. 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 

New Radio -Electronic Devices 

The Question Box 

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 

by Major Ralph W. Hallows 38 

40 

42 

1[AII t O 
CRAFT 

Incorporating 
SHORT WAVE CRAFT TELEVISION NEWS 

RADIO i TELEVISION 
TYnde,ivark n'gistercd V. S. valent (Mice 

-HUGO GERNSBACK 
Editor -in -Chief 

FRED SHUNAMAN, Managing Editor 

M. HARVEY GERNSBACK, 
Consulting Editor 

ROBERT F. SCOTT, W2PWG, 
Technical Editor 

ANGIE PASCALE, 
Production Manager 

L QUEEN. W2OUX, Editorial Associate 

ELMER FULLER, Shortwave Editor 

G. ALIQUO, Circulation Manager 

JOHN J. LAMSON, 
Advertising Director 

ALFRED STERN, Promotion Manager 

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 Schomb.rg from 
Harris & Ewing photo. 

ABC PAID CIRCULATION 6 MONTHS PERIOD TO DEC. 31, 1947 -10208. PRINTED FOR MAY ISSUE- 153,000. <ABC) 

RADCRAFT PUBLICATIONS, INC. Hugo Gernsback, President; M. Harvey Gernsback, Vice President; G. Aliquo, Secretary 

Contents Copyright, 1948, by Radcraft Publications, Inc. Text and illustrations must not be reproduced without permission of Copyright owners. 

RADCRAFT PUBLICATIONS INC. PUBLICATION OFFICE 29 Worthington Street, Springfield 3, Mass. Address all correspondence to N. Y. office. 
EDITORIAL AND ADVERTISING OFFICES 25 West Broadway. New York 7 N. Y. Telephone REctor 2 -9690. BRANCH ADVERTISING OFFICES: Chicago: 308 

W. Washington Street, Chicago 6, III. Tel. Randolph 7363. Detroit: Frank Holstein, Manager, Room 402 Lexington Bldg., 2970 West Grand Blvd., Detroit 2, 

Mich. Telephone Madison 7026 -7. Los Angeles: Ralph W. Harker Manager, 606 South Hill St., Los Angeles 14, Calif. Tel. Tucker 1793. San Francisco: Ralph W. 
Harker, Manager, $82 Market St., San Francisco 4, Calif. Tel. Barfield I -2481. 

RADIO -CRAFT, May, 1948, Volume XIX, No. 8. Published monthly on 25th of month preceding date of issue. Allow one month for change of address. 
When ordering a change, please furnish an address stencil impression from a recent wrapper. All communications about subscriptions should be addressed to 
the Circulation Manager, Radio- Craft, 29 Worthington St., Springfield 3, Mass., or 25 West Broadway, New York 7, N. Y. 

iUBSCRIPTION RATES: United States and possessions, Mexico, Central and South American countries, $3.50 a year; $6.00 for two years; $8.00 for three years. 
, anada, $4.00 a year; $7.00 for two years; $9.50 for three years. All other foreign countries, $4.25 a year, $7.50 for two years; $10.25 for three years. 

FOREIGN AGENTS: Great Britain: Atlas Publishing and Distributing Co., Ltd., 18 Bride Lane, Fleet St., London E.C.4. Australia: McGill's Agency 179 Elizabeth 
Street, Melbourne. France: Brentano's, 37 Avenue de l'Opers, Paris 2e. Holland: Technisch Bureau Van Baerle, Bemelmans & Co., Heemsteedscke, Dreef 124, 
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Middle East Agency, Jaffa Road, Jerusalem. India: Susil Gupta (Distributors) Co., Amrita Bazar Patrika Lt., 14 Anande Chatteriee Lane, Calcutta. 
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NOW! FAMOUS X500 TELEVISION COURSE 

YOURS WITH PHOTOFACT FOLDERS! 

Mr. Albert C. W. Sounders' background includes 
association with the Marconi Company, teaching 
experience at Harvard and M.I.T.; founder Radio 
Technicians Guild; full member I.R.E: Graduate, 
Portsmouth College, England. Mr. Saunders gave 
the first 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- 
cal 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 8s 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- 
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 an unforgettable man- 
ner. The Sounders Course avoids higher 
mathematics and engineering terminology 
beyond the experience of the practical man. 
You know where you are every step of the 

FOLLOW TELEVISION TRAINING 
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 ... ! 
HOWARD W. SAMS 6 CO., INC. 

INDIANAPOLIS 6, INDIANA 
Export -Ad. Asvr.mo -e9 Brood St., New York 4, N. Y -U. S. of America 

Canada -A C S,mrnonds L Sons, 301 King Si., test- Toronto, Ontario 

PHOTOFACT SERVICE 
"The Service that pays for itself over and over again" 

RADIO -CRAFT for MAY, 1948 

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 Pnrta Distributor, 
Or to HOWARD W. SAMS & CO.. INC. 
2924 F. Washington St., Indianapolis 7, Ind. 
My (chock) (money order) for $1.50 enclosed. 

Send PHOTOFACT Folder Set No. 38, includ- 
ing the first inst aliment of the famous $500 Saunders 
Television Course. 

Name 

Address._ 
City.___- Stat.._ 
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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 cons - 
plete with dynamotor. 

Shipped express, charger 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 1.icense. Add 20c 
to covet postage & handling. 

PHANTOM 

ANTENNA 

A transmitting 
antenna, for use 
approximately 450 
MC. Complete with 
standard coax con- 
nector. A weather- 
proof unit. (Add 
25c to co er hand. 
ling and postage I. 

rM00t 

Coo, moron., kr 

x-roM 
srs 5, 

Add (SC ,e e-- Preer 
wwaw 

12 VOLT 
GENERATOR 50 AMP. 

AS 
LOW $795 
AS 

OR 
ONLY 

Leas 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. S9.45 each 
or with keyed shaft less pulley -S7.95 
each. 

Shipped Express Collect 

This unit contains a single pole double throw V0(.117, 
witch, which is capable of handling RF potentials as hig as 

20 KV. When used in DC circuits, the switch will handle over 
1 ampere at 5 KV. 'These ore Manufacturers Specs.' 

The case is ideal fora portable mobile receiver or a small 
transmitter, as your control panel con be mounted behind 
the hinged door for protection. The case also has o built in 
high voltage insulated antenna post. Dimensions are 6' z x 

7 ". Worth many times the price. Add 40c to cover pos- 
tage and handling'. 

500' Telephone S 9 
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 

exceptionol buy we 
n 

now offer 
at less thon le per foot. 

« 

(Shipped express charges collect) 

1300' Rubber 

Covered Wire 

ONLY $ /Óóo 
New 4 conductor 16 gauge 

rubber covered coblc. Color 
coded. Used by United States 
Government as Field Telephone 
Cable. 1300 feet on steel reel. 
F.O.B. Our warehouse Shipped 
motor freight or express shipping 
charges collect. 

LOOP 
ANTENNA 

LP -21 -A 

ONLY e. 

Used primarily on aircraft & Marine ADF 
Systems, Loop LP-2 f-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 

' 

Kn^^ / 1 ae(C[4/ 

eompass 

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

(Shipped express col. 
leer 

Mine Detector type AN-PRS-1 Brand new 

complete (except batteries, in original c 

Etch -unit contains on instruction Manual. Good 
far detecting objects under the earth's surface. 
Requires one 6 volt and three 4 -5 volt batteries. 

(Shipped express charges collect, 

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

(Shipped Express, charges collect) 
IMPORTANT! 

All merchandise subject to prior 

sole, minimum order $2.00, No 

C.O.D. orders accepted. Mich,. 
gon residents must add 3'_. Store 

soles tax. 

6532 EAST McNICHOLS ROAD DETROIT 12, MICHIGAN 

111&,.__./..411111111111rS&VVZ /9CW/5 e statiza 
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ou GuSw h {he steer 
G"t . FM 

Pilotito \ 

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 

2995 
(Slightly higher west 
of the Rockies) 

PILOT RADIO CORPORATION 
37 -06 36th ST., LONG ISLAND CITY, N. Y. 
Makers of PILOTONE RECORDS PIONEERS IN FM 8 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. 

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

Send me fell information concerning the FM PILOTUNER. 

NAME 

ADDRESS 

CITY ZONE NO..... STATE 
6 
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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). 

--- o C 
(A) Filter condenser, G E Pyranol, oil 
filled 8 MFD @ 1000 volts DC working volt- 
a9e, size about I1/2" x 4" x 5" high, ship- 
ping weight about 3 lbs. Brown porcelain 
stand -off insulator 
terminals NEW $2.00 
(B) Filter condenser, Sprague 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, 8MFD @ 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 $1.25 
(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 terminals. $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 
about 2 lbs. NEW 35C 
(B) Filter condenser, GE Pyranol, oil filled, 
4 MFD @ 2000 volts DC working voltage, 
size 21/4" x 4" x 5" high, shipping 
weight about 4 lbs. NEW $3.00 
(C) Filter condenser, Industrial Conden- 
ser Corp., oil filled, I MFD @ 3000 volts 
DC working voltage, size about 21/4" x 
31/2" x 5" high, well insulated terminals. 
Shopping weight about 3 lbss.EVI $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" x 5" high, 
shipping weight about 3 lbs. $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 á 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" 
0 -100 MA DC21/2" round MD2000I McClintock 
0 -3 MA DC 31/2 square 327A Triplett 
0 -500 Volts AC 31/2" square 337A Triplett 
0 -2 Volts AC rectifier type 10,000 ohms /volt 327A 
Triplett 31/2" square (5.00 
0 -50 MA AC 337A Triplett 31/2" square 7.50 
0 -30 amps AC 31/2" round case, 331JP Triplett 6.00 

3.00 
2,50 
4.50 
6.00 

RELAYS -All Brand New 
I IOv 60 cycle Plunger type for door lock $ .50 
RBM DPDT 110 v 60 cycle, make before break .15 
Relay, 6 MA 5000 Ohm DC resistance, SPOT .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 .35 
Leaf type switch. 4 poles, single throw, single hole 
mounting .26 

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 Wz" 

X 4" high. Ideal for operation of 
propeller pitch motors used for beam 
antenna rotation. Shipping weight 
7 lbs. Manufactured for "Esse Radio 

BCompany." Brand NEW $5.95 

B 
(A) Condenser electrolytic, 100 MFD. 
@ 300 volts, 21 %z" diameter, 9 /z" high, 
metal can, shipping weight 
2 lbs. Brand NEW $2.00 
(8) Filter condenser, Tobe, oil filled, 
I MFD @ 600 volts DC working volt- 
age, size about I" x I" x 21/2" 
high NEW 20C 
(C) Condenser, bath tub type 
.1 MFD @ 1000 volts DC NEW20C 
(D) Condenser, Tobe, oil filled, 
3 x.I MFD@ 600 volts DC at.. 25C 
(F) Filter condenser, Aerovox, oil 
filled, 2 MFD @ 600 DC working volts 
size 

P 
about 11 x 11/z" s 6" high, 

Ì shipping weight about 35c 
(G) Condenser, Cornel- Dubilier, oil 
filled, 4 MFD @ 1000 volts DC work- 
ing voltage, size about I" x 2s" x 5" 
high, shopping weig HEW aa 

1 / 
$1.75 

l?'441C 

jE 
(A) Vibrator. Radirt VS -3, for 6 volt 
battery operation. used In vibrator supply 
PE104 -which Is used with BC654A trans- 
mitter- receiver. Type 1.4 NEW $1.95 
(B) Vibrator. Radarrt VS -3, for 6 volt 
battery operation. used In vibrator supply 
PE104 -which is used with BC654A trans- 
mitter- receiver. Type 16 (probably exact- 
ly the same as [A]) NEW 61.95 
(C) Relay, 110 volt 60 cycle AC plunger 
Vim for door Interlock NEW 85e 
(D) Lord Shock Mount, heavy duty type. 
base size 3' square z IYz' high -4Á- di- 
ameter bolt may be used NEW 35e 

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

CONDENSERS 
Cornet- Dublllte -2MFD @. 1000 V DC. r Diameter 5 
tall NEW 61.35 
Cornel- Dubilier-4 MFD 600 V DC l' diameter 5' tall 

1. 
Electrolytic 30 MFD @ 450 V DC Mallory F P aluminum 

Electrolytic 40 MFD @ 450 V DC Mallory F P alum num 

Electrolytic, triple 20 MFD @ 25 V DC Mallory FNP 
inum can NEW 35e 
Electrolytic. 30 MFD ISO V DC. Mallory F P aluminum 

Paper, .05 MFD @ 400 V DC Solar NEW Inc 
Paper, .5 @ 400 V OC Aereva NEW 10e 
Bath tub type .3 MFD @ 50 V DC NEW Inc 
Bath Tub type ,1 MFD @ 1000 V DC , Zoe 
Oil tilled 3 x .1 MED e 600 V DC Te 61.95 
1.75 MED @ 50 V DC NEW 15e 
.5 MFD @ 600'V DC NEW Ise 

30 MFD -300 V AC G.E. Pyranol $3.00 
Three Yana 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 l' /' shaft. ceramic In- 
sulation, single hole mounting 20c 
Padden type variable. 100 mmfds the maximum, screw driver 
slot in shaft for edjustment NEW 20c 
Padder type variable. 140 melds. maximum, strew driver slot 
in shaft for adjustment NEW 20c 
Mica condenser kit, kit of many values and assorted apselties 
and voltages, about 100 condenser per kit NEW 51.98 
Electrolytic 1000 MFD @ 15 V DC 11/4" diameter X 41/2' high 
metal can ..............NEW 45e 
Electrolytic, mounts in octal tube socket IN 5 and 15 MFD @ 
100 working volts DC. Aluminum an NEW 5oc 
Electrolytic. 50 MED @ 350 'V DC Murry F P aluminum 
an NEW SOe 
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A 
(A) Condenser, mica, .25MFD @ 250 
volts NEW I5c 

(B) Jack Box BC- 631 -B, size about 2" 
z 2" z 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 15 
amperes @ 115 volts normally open 
type, plunger has override feature. 

NEW 3k 

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 chokes, tubes used and 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 $ .35 

Battery type BA -38, 103.5 volts, used in 
Hendie- 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 III. 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 51/2r' 
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. 11/4" diameter by 
8'/2" long NEW .35 

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

Sylvania type 1N26 crystal NEW 35c 

Resistor 20 watt, one -half ohm NEW IOc 

Fuse holder for type 3AG fuses NEW IOc 

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

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

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

Connector, bakelite insulation, mele 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 fen. 

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 6SK7, 
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 

f.$$ Radio As Unless Otherwise Stated, All of ti This Equipment Is Sold As Used 

130 W. New York St. 
CASH REQUIRED 

N/ITH ALL ORDERS 

Indianapolis 4, Ind. 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 

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. 

o 
ÍL( 

11111111111 

TELEPHONE TELEVISION 

RADIO PROGRAMS 

'TELETYPE 

AIR TRAFFIC CONTROL 

TELEMETER 

PHOTOGRAPHS 

FACSIMILE 

WIRED MUSIC 

ALARM SYSTEMS 

16 

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 

d inventing, devising and perfecting for continued improvements and economies in telephone service 
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APPLIQUÉD RADIO CIRCUITS 

Zhe next great radio advance is now in the making .. . 

THERE remains little doubt that the next few years 
I 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, ie,ue. 
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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 seta 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. 
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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 
forni 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. 

RADIO -CRAFT for MAY, 1948 

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 lleen 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, r 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 
appLed 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. 1- Experimental set-up of one 
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typa of equipment used in the construction of electrets. 

By VICTOR H. LAUGHTER 

dude 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- 579 -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 

ALUMINUM PLATE SECURES HEATER ELEMENT 
ALUMINUM BASE 
ACING BUSHING MIN 

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

causing breakdown between the plate P 
and the cup. The dropping resistor Rl 
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- 
sistors may be shorted to adjust the 
voltage. 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 
%- or % -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 1,4 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 % -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 1h-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 
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Fig. 6-A collection of typical electrets. Charge is preserved by foil "keeper" (No. 1). 

reveal whether an electret is good or 
bad. To make this lest, 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 aide 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 
B 

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 

COLLECTOR 

VIEW IE 
ENDYIEW 

4ETALSNEET ELECTRET 

' I 

rl 

INSULATING MEDIUM f ' 

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 

RECEIVER LIGHT SOURCE 
I,I_.400-4000FEET 111E1 

CONSTANT VOLT.TRANS L! 

RTVAC m - 

TRANSMISSION UNE 

INDICATOR RECORDER 

u7VAC IIIVAC 

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 lists 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- 

s 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 corn - 
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, Dl 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- 

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 plates 
(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 PFENO INPUT AMP. r 
P.U. 1.01 

MEG 6SQ7 100R 

Courtesy Harmon Hosmer Scott, Inc. 
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 cofitains 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 Si 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) 

DYNAMIC NOISE SUPPRESSOR 
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Fig. I -High- and low- frequency gating circuits control the response of this suppressor. 
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Efficient 100 -Wattar 

HERE is a 100 -watt transmitter Ethat 
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 

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- 

I6L6ATAL OSC 

I 
1.14M-2 4 FINAL k 

61St FINAL PONER 

TO SOOuLINE 

N(o 30W AUDIO 

OP /AC 'CONTROLSI 

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 3 to % 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 600 -ohm line 
terminals are brought out to a 5 -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 260 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. S1 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 it 
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. 

Bend 
(mc) 

7 
14 
28 

Table I 

Oscillator Coils 

Turns Diameter Length 
(Inches) (Indies) 

25, No. 18 1 1 

16, No. 16 11 I 

B, No. 14 1 1 

4, No. 14 i 1 

Or B & W CL series 

Induct- 
ance 

16) 
5.7 
l7 

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 2y 4 

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

1 1/4s -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. 

.0001/3NV SPAC NG 

Á02/2.51W 

HK-24 
01/400V 

` 6 3V/SA 

30o/10W 

SON 24 0:002/600V 
52 
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I RCVSTANDBT 
TOANT 

§p AUM0300nLINE 
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Rg. 2 -The circuit is simple for a 100 -wafter. Provision is made for external modulation. 

RCVR ANT TERM 

Amplifier Uses 
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-)Áf 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 are for 
absorbing sharp 
peaks. A small 
amount of inverse 
feedback is provid- 
ed by the 3 -meg- 
ohm resistors from e-o 
the plates of the 
output tubes to the ° 
driving plates to 
correct any 

6AD7 Inverter 
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. 

distor- 
tion in the output TERMINALSOCN. FOR TUNES 

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. 

5Y3 

BLEEDER 4 6 

116 - 6I 
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e.3V 

300VZ 

300V 

SV 
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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 

I.5V CELL 

REMOVEABLE XTAL 

XTAL HOLDER 

1SMMf COND 

CHOKE 

10uµí COND 

FAHNESTOCK 
CLIPS 

JUMPER 

EARS BENT 
AROUND CORNER 

WIRT SWITCH 

The crystal oscillator as it appears in use 
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Miniature 3 -Use 
Fixed Oscillator 

By WILLIAM LYON Mc LAUGHLIN 

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 6/16 -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 

ItJ_ ANT. BINDING POST 

1ISUMf CK.S07AX PIN ARRANGEMENT 001. 

CK- 507 -AX 1 
IOµuf FAHNESTOCK CUPS 

-03 : PHONES ORKEV 

JUMPER 

()PST SW 

.5 MN G3 GI F+ G2 

0-4,04-30V 
o -A+I SV 

A 8- 
Schematic follows that of the Navy's "CGQ." 

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 3é 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. 

TALHOLDER' 

PINS CUT 

RESISTOR 

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 have 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 Tabora- 

' tory use unless frequencies higher than 
50 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. 

-10v 30V 120V 

Fig. 2-An improveme nt 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. 

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 

won -- 

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. 

3W .117V LAMP 

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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WOULD you like to compute 
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 

Compufer panels like 
these occupy more than 

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 $ 
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 250,000 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- 
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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. 1-"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 

30 

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 1/ inch 
and spaced for an over -all coil length of 
approximately 11/2 inches. Fig. 3 is the 
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Fig. 3- Schematic of the miniature receiver. 

receiver schematic. The .05-lif 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 14- 
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 221/2 -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 
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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 transihission 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- 

0.3V /.45A 135 -150V 

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

to give any further construction details. 
An almost slavish adherence to original 
RCA developn.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 -size. 

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

V.T.V.M. CALCULATIONS 
TITIS 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 
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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 60,000 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 
160 D 100,000 ohms 

15 E 1.8 megohms 
3 F 8 megohms 

The total resistance is 10 megohms. 
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Phase Inversion Circuits 
Part I- The transformer type of inverter, 
with some variations on standard circuits 

PHASE inverters are devices com- 
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- 
Y= n.A. 

Fig. 1- 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- 

I:2n 

OVERALL 

'Lecturer in electronics and electro -acoustic, 
Melbourne Technical College. Australia. 
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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.) 

pP 

R 

IF RLLARGE , 

RESONANT f _ 
LC 

Fig. 2- Inversion with single Upped 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 com- 

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 

It 
\ 

RL 

/ RL + Rp 
where µ 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= 
s V LC 

The gain then is 
nfLI 
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 

Rg 
gain to each grid is then 

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

such as a 6C6 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. 

RLz 2T 

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 
Sooa os 

6AD7-G Zoos 
SPAR zuo IF 2 

ti 
3 

IF lit 3 
6+ 

(-SO0a 

S00a > 

SCR VOLTAGE AVC =_J 
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 

RADIO -CRAFT for MAY, 1948 

www.americanradiohistory.com

www.americanradiohistory.com


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 Wincharger; left -Jacobs Wind 
Electric, 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) 
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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 

6SJ7 
P 

lus. 
6J5 

IC 

r R6 C2? I 

V2 3 

A 
/i sdi 

®w 

I RFC 

R12 

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 
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Fig. I- Generator schematic. Radio -frequency chokes are of the large 60- millihenry type. 
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(Fig. 14 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 Si). The 
output from VI, a sine wave clipped to 
an approximate square wave (Fig. 3), 
appears at top tap of Sl. The pulse 
formed across the differentiating circuit 
R7 -C2 is available at point 2 of Sl, and 
at the PuE.sE 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 Fig. 2- Normal pyramid 

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 

(time -linear) wave 
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Fig. 3- Square waveform from the plate of 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 13Sí -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, 
7 x 7 x 3/16 inches. 

The power input socket, the binding 
posts, the potentiometers R2 and R10, 
and switch S1 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 

Fig. 4- Differentiated pulse output from VI. 

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-C, a typical example of high -fidelity audio amplifier design. 

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

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

These factors can be compensated for 
by careful design. Assume that an audio 
amplifier E 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 Emeav = 1.414 VW 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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sponds 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 -I- gmZk 
generation, gm is transconductance in 
mhos and Zk is cathode impedance, we 
may transpose the equation to solve for 
Zk: 

Zk = 

substituting, 

Zk = 

o 

G1 -G 
G X gm 

2.93 - 2.6 

2.6 X .00525 

Zk = 23.03 ohms. 
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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 
(Xcs) 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 corn - 
pute the value of the coupling resistor 
for the GSJ7. 

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 -F 
(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) 

Fig. I -A 20 to 20,000 -cycle amplifier whose circuit constants are worked 
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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 key 400 to 550 kc, 500 to 1600 kc, and 
from 6 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. I and 2, 3, 4, or S 

a.f. 6 
off 1 and b 

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. 

MCON .r SOR 

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 pv, 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 

O®O 
A-.ÿ so od' so 

other one adjusted till the voltage across 
the 60,000 ohms is about 3, checked with 
a vacuum -tube voltmeter. This gives 
50-60% 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 k, 480 turns, No. 36 d.s.e. 26 turns, No. 36 d.s.c. 
4 400.550 k, 78 turns, No. 36 d.s.c. 6 turns, No. 36 d.s.c. 
3 550 -1600 k, 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 pf 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 

i - .0005 0N .00 ssoNC BAND ONLY 5-5,o 
Fig. I -The complete schema+ c. The coil LI, 
1.2 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 As 
ones shown. Trimmer is used on coil 4 only. 

RADIO -CRAFT for MAY, 1948 
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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 1/4-inch forms 
with adjustable powdered -iron cores 

(Continued on page 60) 

37 

www.americanradiohistory.com

www.americanradiohistory.com


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 -1206 
(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 Ice (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-CREPT EUROPEAN ('i0aai8PONUENT 

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 TR 

OUTPUT PLATE 

OUTPUT GRID 

e+ 

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 (miles) 

80 5 
200 6.25 
500 7.7 

00 5.4 
2,coo 10.3 

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 entertainments by in 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 communi- 
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 Radio 

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 new-type 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 10BL 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 11", giving a picture size 
of approx. 10" x 12" or 120 sq. in.; the highly -styled cabinet measures 26" wide z 17" high x 19" deep, available in 111. - 

hogany, Walnut or Blonde finishes. 

PRICES: Transvision MODEL 10BL Television Kit, with FM, 10" tube, cabinet with built -in lens, antenna, 60 ft. lead,. 
wire List $359.00 
MODEL 12BL, 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 

MODEL 7BL 

TRANSVISION "SERVICE NOTES" 
The Key to Successful Television Servicing 

Transvlslon's "Service Notes" is a eompiletlon 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 
compiled In the course of servicing Transvision 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 

.011 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 : tthreough the 14th at the SHERMAN HOTEL 

EXHIBIT from May 

SUITE! Be sure to see the interesting new Transvision Developments in Television and F.M. 
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RADIOELRTPOflI( IPICES 
TV BEAM- BENDER 

Clarostat Manufacturing Co. 
Brooklyn, N. Y. 

The Beam -Bender is used with tele- 
vision cathode -ray tubes that require 
en 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 a 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. 

Tne 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 a.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 

. 40 

A.C. POWER PLANT 
D. W. Onan & Sons, Inc. 

Minneapolis, Minn. 
A 3,503 -watt, 50 -60 cycle a.c. electric 

plant weighing approximately 54 
pounds per kilowatt as Model 3CK -1R 
is one of a group employing the Onan 
"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- kilowaÿ hour of electricity per 
quart of gasoline. -RADIO -CRAFT 

AUDIO AMPLIFIER 
Newcomb Audio Products Co. 

Hollywood, California 
The Model E -10 amplifier uses push - 

pull 6V6 tubes in a multistage inverse 
feedback circuit. Power output is 10 
watts at less than 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 r/2 megohm for 
a phono pickup. the tone control is of 
the treble -attenuation type. 

The unit consumes 60 watts and 
weighs 1012 pounds. Its over -all dimen- 
sions are 5% x 10% s 644 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 

Stato step -down transformers per- 
mit operation of standard 115 -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 a 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 lac and 915 kc for use with 
BC -348 surplus receivers. The two tubes 
are a 6ÁK5 limiter and 6AL5 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 -, 150 -, 250 -. 
and 500 -watt sizes. -RADIO -CRAFT 

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 fo 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 7.3/4 inches 
and weighs 2 ounces. It comes com- 
plete 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 3r/s x 3 3/16 
x 5/7 inches and 
weigh 2i/ pounds. 
Humidity has no ef- 
fect on the compo- 
nent. -R A D 1O- 
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, 0-10, 0.100, 
0 -500, and 0-l; 
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 yjj 
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 end 
is approximately I1/2 inches square. Two 
holes are provided for mounting. - 
RADIO -CRAFT 
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aaoaaees f/re iY 
900A VWAX 

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. 

OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

c 
E X E C U T I V E O F F I C E S 1 2 

A C T O R Y O F F I C E 1 2 4 

FEATURES 
Non -breakable glass 7" meter completely protected 
behind panel. 
Single hand -convenient probe gets into tight places, 
banishes usual snarl of easily lost and broken test 
lends. 
Newer - and fewer - minature u.h.f. tubes. 
51 ranges 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 that 3, 7.5, 12, 30, 75, 120, 
300, 750, 1200 and 3000 volts. Polarity reversing 
switch. 
6 a.c. /r.f. ranges, 20 ru thru 300 mc., 20 megohms 
input sistance shunted by 7 mmfd. 0 thru 3, 12, 
30, 120, 300 and 1200 volts. 
3 db. ranges.- 10 / +10, +10/ +20 and +20/ +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 ma. and 12 amperes. 
True vacuum tube meter in all but current functions. 
No low -resistance, frequency- erroneous copper 
oxide rectifiers. 

r---- ' ---77 
Every good jobber features the 
new "V O MAX ", new super- sensi- 
five 905A "S P AR X" Signal 
Tracer, 910 Universal Test 
Speaker Q 18 Watt Universal Out- 
put Transformer. 906 FM /AM 
Signal Generator, new 909 and 

4 0 MAIN S T, HARTFORD 3. CONN. 
F 9 MAIN ST. HARTFORD 3. CONN. 

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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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. 

6V6 
PROPELLER OR ANEMOMETER SHAFT 

SPEED PROPORTIONAL TO WIND 
VELOCITY 

o . 5 

/600V 
II-0 

euuuunuunuunnnnuunuunnunnnnwunnlDnnnnnwwmnnuwuuwnnnnuummIIn0unnnwnunnnnwnnuuuuumm11nnnnnunwunuusss 

Question Box queries will be answered by mail and those 

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

of 50e will be charged for simple questions requiring no 

schematics. Write for estimate on questions that may 

require diagrams or considerable research. Six to 8 weeks 

is required to draw up answers involving large schematics. 

Ail 1111IIIlIIIIIIII111111I III1111111111III 1111111110111111111111111111111111111111WII111111111111111111111wIIIV11111111111111111110111101111tla0wnw1lxIWOnI011IIIxW 

) SMALL PA AMPLIFIER r 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. ] 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. RI sets the 
pulse rate. This should be adjusted to 
produce about 1 pulse per minute. 

T1 is a special fence controller trans- 
former with a 200 -volt primary and a 

WINO VELOCITY INDICATOR 

CALIBRATE IN MILES PER HOUR 

200 NA 

4 

'56K 

l0/60O/¡ 
PAPER 
OR O.F. 

RANGE 941 

1 

20W 
1 

1 

2/600V II 
qOK 

/OW 
7.5K CABLE 

CONTACT INTERRUPTER MIEEL 
MOUNTED ON PROPELLER 
SHAFT 

SEE TEXT 

DIRECTION INDICATOR 
POTENTIOMETER 

POT. SHAFT DIRECTLY 

CONNECTED MECHANICALLY 

TO WIND VANE SHAFT 

r 

3 4 r, 

003 /VRI50 
THREE 

SET AT 
6 V MAX. 

200 

¡4AAK 

Ì0W 

t 

s 
1250/10' eexam 375n12N5OMA 

40 450V 

le/eo0v 

80/5Y3 

- 75V 
PILOT 

, - 17VAC 

Fig. I -The wind indicator is accurate for low and strong winds. Fig. 3- Schematic of the small three -tube a.c. -d.c. amplifier. 

SW 

secondary delivering an instantaneous 
voltage peak of 3,000 volts into an open 
circuit. This unit may be a Stantor 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 

ANT 
4 

43MC 
- 1N34 XTAL 

20.30MC 
LI 12 13 L4 

Aid TERK. 

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 1% 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. 

80 RI 270K 2050 
II7VAC 2 600-I000V 

CI 4.7K 

TI 
NEON 

TO FENCE 

Fig. 2 -This electronic fence charger delivers about 3,000 volts. 

A05 
6- 
MIKE 
INPUT 

o MEG 

NI 
270 

PHONE). 110N0/RADIO 

S 

81(7 

270K 

IMEO 

470K 

12011 so 
. 25V 120 

500K 

-t 27K 

66 32L7 
5/ Dov 1RECT 

240/30r 3217 ece 

IITVAC/OC 2 7 2 7 SW 

-40-- 
CN OR 

500/3W 

T'" 1 

42 RADIO -CRAFT for MAY, 1948 

www.americanradiohistory.com

www.americanradiohistory.com


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 -inc 
12 -inch size ... in any quantity you want! 

GET THIS DECAL IN 8- IN134 OR 12 -INCH SIZE 

NOW FOR THIS FREE li¡ 
I 
1 

SYLV\LNIA 1 

ELEC'T'RIC 
1 

1 

1 

1 

1 

L. 

SEND THIS COUPON 

SYLVANIA SERVICEMAN'S DECAL 

Radio Tube Division, Emporium, Pa. 

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

FLUORESCENT LAMPS. FIXTURES, WIRING DEVICES; ELECTRIC LIGNT OULIS 

RADIO -CRAFT for MAY, 1948 

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 
M SWAMI OANIMIS 

rMllSl IMeqsl 

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

Gentlemen: 

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

3-inch decals 12 -inch decals 

Name 

Company 

Address 

City Zone # 
Stata 
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Another Good Deal -From Mallory 
To You 

The cabinet contains - 
one each of these Mallory 
Vibrators-248-716 
-859- 870 -1100- 
1501 and two each of 
these buffers -OT -371, 
OT -372, OT -373, OW- 
314, OW -345, OW -346. 

net pro- 
ides space for 12 

vibrators and 
drawer with 6 corn 
partments for buffer 
capacitors, arranged so 
you can "take stock" a 

glance. 

The Fastest Selling Vibrators in the Finest Line Made- 

The Mallory "2448 Vibrator Deal" 

WHAT WILL 

MALLORY 

DO NEXT? 

See Us at 

the Radio 

Parts Show 

46 

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 

P R. MALLORY & CO..Inc. 

ALLOR 
CAPACITORS ... CONTROLS ... VIBRATORS . 

SWITCHES ... RESISTORS ... RECTIFIERS ... 
VIBRAPACK* POWER SUPPLIES... FILTERS 

-e.g. U. S. Pet. C4. 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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SEE THESE 

RADIO BOOK 

COYNE'S lien set `APPLI D ' RAC ICA 
svo 

You men who want to go places in Radio, and who know how much 
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 simplest 
principles to newest Television! it's all there easy to understand - 

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

Practical Radio"! 

PRACTICAL! CLEAR! COMPLETE! 
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 written) 

Brand New! 
Explains circuits 
of latest sets 

You must SEE these books to know how easy it is to prepare for the big jobs in 
radio. Here's our special offer:-well 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 á3.00 per month until 
$16.75 is paid -or you can pay $15.00 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 
free and get the FREE BOOK. But offer Is limited, so act at once! 

500 liblina St., Dept. 58 -T1, C 

. 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 -6. 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.-DC. 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 

EDUCAT 
COYNE 
Dept. 58- 

o. E., sea 
Practical 
Il:, IIn Craft 
Raffle Dla 

DIVISION 
L 

2, III. 

Get. "Applied 
Nr iitier In 

k "f 150 New 

NAME 

ADDR 

TOWN 

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, 
New 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 

s 

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! 

J%%'oW... 
AT A 

ONALLY 

SE "SW 1.0 PRICE! 

ECA QUALITY 

frit &TELEVISIO 

R 

ra1 
Sweep S'y 
GENERATOR 

1495 
CO!'Apa7E 

FRONT PANEL CONTROLS 

A - Sweep width 500 KC to approx. l0 MC 

B - Phasing control 

C - Tuning vernier control 10 to 1 ratio 

D - Selecto switch FM - RF - CAL 

E - RF Output control 

F - 60 cycle horizontal sweep output 

G - Amphenal RF output shielded 

connector 

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 bond twitching necessary) 

12 lo 227 Megacycles) 

A -2 -77 M( 

B -40- 154 M( 

C- IS1 -221MC 
D - Calibration and reference scales 

E - Dial stole length 

TUBE LINEUP 

A -- 6C4 - Fixed frequency modulated 

oscillator 

B - 6C4 - Continuously Variable beat 

frequency oscillator 

C - 6(4 - Mixer - Cathode follower 

output tube 

D - SY3 - Rectifier tube 

f!f! /FON /f FORA OfAMf4 /CA 

GENERAL INFORMATION 

A - High frequency insulation 

throughout 

B - Maximum output 500,000 U/V 

C - Power required 105 -125 Volt 50 -60 

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 -75 MC. 
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. 
Special Hammarlund vari- 

lr,z. ® O able condenser; 3 step 
HF 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, O to 
100 %. Heavy I6 -gauge steel cabinet. Complete with 

$ ( 50 4 (standard brand) tubes. Amphenol co -axial con- 
necting 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. 811.10$ MC. 

For use with 10.7 MC I.F.S., 
high Q resonant tuned lines. 
Heavy silver overlay on lines and 
contacters. High frequency in- 
sulation throughout l.RF stage. 

detector, and os- 
cillator. Large 7" 

$ sliderule dial. 
Chassis floated, 
non -microphonic. 

BACKED BY ECA WITH R.M.A. GUARANTEE. WRITE FOR (CA 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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f4rsy,wo., 
"ASTATIC" Quality CRYSTAL PICK -U 

BIG 
SAVING 
$14.95 
Model MT 100 * STURDY STEEL CASE * 30 -60 DEGREE ANGLE * STAND IT UP OR LAY IT DOWN RANGES - 

DC Voltmeter- 0.5 -50- 250.500 volts 
DC Mllliammeter -O -1- 10.100 mill. 
AC Voltmeter - 0 -10- 100. 500 -1000 
volts. Ohmmeter -Low range --0 -500 
ohms. High rangs -0.100,000.1 Meg- 
ohm. 
METER 
3h" round bakellte case. Sturdy D'Arsonvl movement. 

This Low Price 
Actually Less Than The 
Replacement Cartridge 
Only $1.75 each 

MODEL 12 9-Combining low cost with high performance standards. 
Ideal for manual record players. 
Used evtenslvely for modern re- 
placements. Mounting center ad 
Justable to 6%. or 7", Statuary 
Brown finish. Complete with 12" 
plain leads. 
Model D -9 List price 64.95 
CL- 407 -Curved Arm Ssimilar to 
above. 

WORLD'S BEST RADIO BUY 
I 

i 

._..__ wan ..;o. 

III . saru'O.rO- 
..... 

safs-awer . ..... _.. 

o6s895,... 
-- 

.. . Ors iï+`:`. 
8 

ICA - RADIART - RADELCO 
TOP QUALITY ANTENNAS 

rim ma... wan. 
We we 
antennas 

,esal I se. re. 
W^.ahWiw. n'1a.bn 

it MN.. 
the YM will NN w.M aNh.,. rw, 
maw 
Only p,ld 4. may . We .1. r1w. 

s1.H 
OCI wn ,.,aO.ra..¡W.` 
1CA T..v.il.r,. 3 arMtl.feas 
seal. I. A-40e1 *1.N 

29e 
each 

ANTENNA 6 R.F. COILS 
560-1500 KC 

High gain type -high Imped- 
ance primary -Bank 11íz wire 
wound. 
ANTENNA COIL - Catalog 
No. V4600 
R.F. TYPE - Catalog No. 
V64501 
OSCILLATOR COIL 
Electron coupled 45.465 KC 
Catalog No. 64-505 

a 
COMPACT AUDIO 

TRANSFORMER 
Al ratio single plat* to 

rent 1e10 
grld. 

ma. Many t uses. 
Overall else 2" X 1 9716,' 

X1ó- '4 X 
Mtg. central- 

49; Stock No. 9.396. Your cost 
49c ea. 

UNIVERSAL OUTPUT 
TRANSFORMERS 

sinew or P.P. Plates to 
2 -16 ohm V. C. Prl. 2500 
to 13,00 ohms, 70 M.A., 
8 watts, Mtg. Ctrs. 2 %. 
Stock No. 9 your coat 99Ç only 99c each. 

89ç 

AUDIO 
TRANSFORMERS 

!nisi-stage, types 
available Immediately at 
real *atingle. 
SOI. P -PP Orlda, Imped- 
ance PrlS.e. 3:1, Max. 
Prl. 10 ma., Mtg. Ctrs. 
2", Stock No. 9.9392 
your Cost See. 

V lu a stw aav 
ra". s.. Na. ̀

 
A4eY. SLIM 

rT W i: YnMl,.a4 MM 3 0411. . .at* ke. C. U.N li M.1.r Wia.t r.. I..eld1 r ewl .r 
Mo. 

et Meant MM. 34" r s" a. SON .. .353-A1 111Js 
a are,.a 0A.3-27 e N. aía.tr ... <hrwe la Owl e.4 
meant. 
seat km COA-3 st.es 

On.0ea4ae"e. 
ì art AelwWe Wm. 

ew ss"P.n4 
Modal NW 

RESISTOR 
ASSORTMENT 

100 Resistors 

DYNAMIC 
SPEAKER 

I3- ,. ramie pM area... 'turd, 
o.. vNq Coil 

afar Ohm Yield. 
Cal k.. /3.1131 
a.el, ..........._. .....s.... 
In 1* M R tri, $5.95 

ALINCO 5" 
P.1.1. SPEAKER 

Size Wt. (oz.) Price 
3 1 6140 
4" I 1.45 
5" 1 1.49 
6" I 1.79 

O0.C. 1 Meter Value 
o- m 

lino 
meter 

eemi taws 

"e :. a"53.95 <pt 

TELEPHONE HANDSET 
w on 

w. I mrp. 
P hone 

..wt 
300 

11 t^IT. 

ew te.waa tale with N 
plugs. r .111/ Ora Kew Mod.111/ ear apt $395 A useful assortment of economy type carbon resistors. All are brand new and Coded with standard RMA color code. Most popular resistance 

values In % watt sizes. Shpg. wt. 
1%a lbs. 
Cat Noi, 7.29...... 9úC 
RESISTOR KIT -Outstanding value 
100 assorted %z. 1 and 2 watt. Insu- lated Metallied I.R.C. Resistors. 
Cat. No. 7.37 Each 
Kit -100 Mlcamold Mica Condensers Popular size bakellte mica capael tors. Unmarked, but all guaranteed 
perfect. High quality units at an unusual low price. Capacities range from .000006 mid. to .0005 mfd 

9úC Your Coat 
TRIMMER CONDENSER ASS'T. 
20 Assorted Trimmers and Padders 
in regularly used capacities. Ail are mostly ceramic, standard types 
203 -Your Cost 89C 

BAKELITE KNOB KIT 
50 Asst. bakelite knobs. Set screw 

type. 
Stock No. 7273- $2.48 

ICA Univ. Line Cord 49e 
Hvy. Duty closed elr. Jack 11e 
71/2 App. Line cord & plug 19c 
Radio Noise eliminator 49c 
100' Stranded Aerial wire 29e 
Astatic xtal mike & std. $7.95 Banapa plug 6.32 thread 
-13/4" Long Sc 
Banana plug 8.32 thread 
OOctal MipOSockets 

Se 

6" -450 ohm dyn. speaker $1.49 
5 "3.000 ohm dyn. speaker 1.49 'z" pilot lite assembly 
Horiz. Mount 19e 
Open type crystal de tector kit 15e 
Neon lite 2 watt 8.14. 
Edison base 29c 
Neon lite 1/ watt pig. tall leads, only 12e 
2 conductor rubber cable 
3 conductor rubber cableVke 
No. 22, per ft. aine 
No. 14 Solid Cloth Cover 

Ire, per ft. tc 
Na. 14 stranded cloth 
cover wire. per ft 11íc 

RADIO -CRAFT for 

Heater Cord, per ft 2c 
Hardware Asst. spade, 
solder, lugs, 2 Iba 99e 
Coll form grooved steatite 
3" Die. 51/2" Long. ea 19e 
Antenna Loop,. stranded 
replacement, each 30c 

VOLUME CONTROLS 
All shafts 1/.1" Dla. 

W. or Longer 
Cat. No. 
20-1263 5000 ohms. ea 25e 
20.1261 100,000 ohms, ea 25c 
20-1269 Dual 1 Meg., ea 25c 
Potentlommeter wire wound 
4500 ohms 1Y2" case 39C 
Oil filled Condensers. Real 
buys. The types you fellows 
can use. Note: All condensen 
square cans except 600V type 
which Is round Inverted 
4 mfd. 600V S .59 
1 mfd. 1000V .79 
2 mfd. 1000V 1.19 
1 mfd. 49 
1 mfd. 

15001/ 
2000V 1.55 

.001 -2500V mica 89 

.002 11000V 4 95 

FOR ALL ORDERS 
LESS THAN $2.00 

TUBES 
All Tubes 

Brand New 
7STL 
8006 ... 3.95 

813 .... 6.95 
811 .... 1.95 

814 ... 4.50 
SAKS ... .75 
815 .'.... 2.25 
70% off list, 
all new, Stan. 
dard Brands. 
6SH7 ....54e 
6AC7 ....54e 
61(6 40e 
6SN74T 66e 
6SK7 45c 
12C8 79c 
12847 í 54c 
12H6 45e 
2525 4c 
6H6 45c 
6A6 65e 

ADD 25e 

Paper Tubular 
Condensers 

BUY AT A F ACTION OTF 

THEIR 

Standard Tubular ByPass Condens 

era Waterproof. Long-Life. Phenolic 

wrapped and Phenolic end fill. Also 

double waterproof seal. Manuf sett r- 
to same high p 

the famous VT fuse. Genuine lead 

non 
Unconditonally 

condensers. 
Guaranteed. 

Cat. Cap. 550000 
100 Single 

No. Mfd. Lot Lots Lots 

Motor Starting Condenser t7alue 
011 Idled ..... lAea qWO 

.C. w 
¡ina 

1 

.h nmlh.M+ri u m.r 

high by 245. ai.m.t... P 
ter kw hewer `tag... ., '.. C.t. W. l. motor 

stmt... 
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2738 
2Y-839 
27640 
27-841 
27-842 
27-643 
27.844 
27-84S 

27-846 
27-847 
27-848 
27.849 
27-850 

27.561 
27552 
27-853 

27654 
27-855 
27.856 
27.857 

27.858 

27-859 

.001 25.65 540 

.002 2565 5.40 

.005 25.66 5.40 

.01 
25.65 5.40 

.025 29.93 6.30 

.05 29.93 0.30 

.1 34.20 7.20 

.2 
38 48 8.10 
600V 

.002 29.93 
.0025 29.93 
.005 2993 
.01 29.93 
.02 29.93 

700V 
.0005 29.93 
005 29.93 
.02 2993 

.0025V 7.20 

.0035 34.20 7.20 
.005 34.20 7.20 
.01 3 7.20 

.006 34.20 7.20 .08 

1400V 8.10 .09 
.0025 39.43 

1500V 
8.10 09 

27- 860 0015 3943 or over con 
On quantities b 

assorted ed In Lots of 
25 obtain 25 to obtain maximum discount. 

6.30 
6.30 
6.30 
6.30 
6.30 

6.30 
6.30 
6.30 

.06 

.ed 

,06 
06 . 

.07 

.07 
.08 
.09 

.M 

.07 
.07 
.07 
.07 

.07 

.07 

04 
.08 
.09 
.08 

Plate !r Filament Transformers 
Many uses for OSC and butters, small 
XMTRS. New shielded transformers 
operates 274 Xmtr. -1200 VC. T. 200 
MA. 5V @ 3a -Two 6.3 VC.T Iii. @ 
3a ea. series these for 12 Volts to op 
crate Xmtr. $5.95 

FILAMENT TRANSFORMERS 
Two Windings - Fully shielded 
sturdy construction. Originally 
made for RCA. 110 V. tapped prl 
mary. Secondary 5V. @ 3 a. and 
6.3iV.C.T. a 4 as Size 21/2"x3x21/2 
No. 9 -201 Each $1.96 
FILAMENT TRANSFORMER 

Fully Shielded, R.C.A. type. Tapped 
primary for 115 V -60 cycle: 5v at 5a. 
Secondary -insulation satisfactory 
for operating high voltage rectifiers. 
Excellent for high grade amplifiers 

etc. Mtg. space 21/2'x2% "x2,/ ". Stock 
NO 9.408 -Your cost 95c 

49ç CHOKE 
kermNic fp1 1.et4r 

Mm-api 
eeY. 

b fr. .. A4sw. u. :+ 
x an x 

1.42,./// 
GET OUR 
68 PAGE 

CATALOG 

FREE 

MAY, 1948 

,: " #:7rñuty N'Aole.at4 Redid falbwW lhírihs íï 
744 West Broadway - Council Bluffs. Iowa 
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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 VU COND CHECKER DECADE BOX 

CONDENSER AND 
RESISTOR 

BAYONET 
PLUG 

B- A YONET SOCKETS 

POS. TEST PROD 

NEG. .. 

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. MAGGowAN, 
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 DIAL & TUNER 

PANEL 

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 1 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 

screw- driver end out of mesh, and sta- 
tions are tuned in normal way. 

OLIVER 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 

.: 1 l 
;;_ 

( GROMMET \ ..r INE E 

LI 

_J' 
r tnTCN VINYLITE 

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 4'7 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 FIEDERER, 
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 

e4POLE -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. 
Use the head of the CORD 

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 test 
leads and operating 
instructions. 

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 com- 

bined with a resistance -capacity network provides a frequency range 
of 300 cycles to SO 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 - 3V, FT.; DISPERSION - 80 °; POWER 
(PEAR) -55 WATTS; BELL DIAMETER -16 "; IM- 
PEDANCE-8 OHMS; FREQUENCY RANGE -130 TO 
5000 C.P.S.: PROJECTION -j4 MILE; FINISH - 
ATTRACTIVE TWO -TONE CRYSTALLINE. 

20''; DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 

The Model S -35 
Comes Complete 
w i t h Built -in 
Driver Unit 
ONLY 

GENERAL ELECTRONIC DISTRIBUTING CO. NEW YORK 798 

PARK PLN. Y. 
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RADIOMEN'S HEADQUARTERS WORLD WIDE MAIL ORDER SERVICE ! H ! 
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- 21.60; 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 lots 
of 12 -12.25 ea. 
TILT ANGLE -BR-8, may be adjusted to all body contours. 8 sections extend to 68 ". Single unit price - 
$1.50. 12 lot price -$1.25 ea. 
VERSATILE -BR-4, single hole fender or top cowl mounting may be adjusted to conform with all body 
contour*. 4 sections extend to 66 ". Single unit price -$2.90; 12 lot price -$2.76 ea. 
THE MONARCH -BR -5, single hole top cowl mounting, 8 sections extend to 66 ". Single unit price- 11.90; 
12 lot price -$I.75 ea. 
AFTER SEEING OUR ANTENNAS AND COMPARING, YOU WILL NEVER BUY ANY OTHER MAKE! 

BENDI% SCR 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 S 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 832'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 $37.95. The SCR 622 is also available with a 
brand new 12 volt dynamotor for only $42.95. 

TAKES 

e_Z513 ALL THREE 

BIGBARGAINS 
1. AUDIO AMPLIFIER 6V6S. lia 

of 
microphone 

moots brought to jacks at rear panel. Various aaput im- 
pedances available at rear panel connections. Steel ease 
with chrome handles. 9' long 1 9' high x 6' deep. Tubes 
Included. New in original carton. Shipping weight 20 lbs. 
SUPER SPECIAL $4 95 while supply bets. 

2. RADIO HEADSETS latest eupersendHve tree 
Ith rubber earpieces. 

Fiery pair guaranteed perfect. 8.59 per pair OR 3 PAIRS 
FOR 81.00. 

a. HOME WORKSHOP AT BARGAIN PRICE 
Accurate and precise 2 speed guaranteed hobby lathe, the 
essential machine for the hone workshop. Sturdy enough for 
light production work or factory Standby service. Supplied 
with 56' of belting for connecting to any available electric 
motor or power take -off, such as CO jeep or tractor, Also 
Included In this unbelievable offer are Such accessorla as a 
S drill chuck with specially hardened tool steel Jaws, a 4' 
electric furnace high speed grinding wheel, a cotton buffing 
wheel with large supply of huMng compound, and a 4' 
steel wire scratch brush. Your met $6.00. Bolo export agent. 
Distributor Inquiries invited. 

NO C. O. O.'$-ORDER NOW -DON'T DELAY 

AUTO RADIO DEALERS! ATTENTION! 
Nationally advertised brand of 1948 car radio which will ni 
practically any ear and every podketbook. Six tube superhoterodlme 
with three gang tondoneer and 61/2 speaker. $32.20 for sample, 
or Dealer price $29.97 each. In lots of two or more. 
Ilere Is an item that no serviceman who repaire auto radios should 
be without. Nationally advertised ATR BATTERY ELIMINATOR 

that 
`upplies perfectly filtered 12 VDC or 6 Vile at 14 ano from 

RADIO SERVICEMEN!! Buffalo Radio Supply's lower 
Prices mean Increased profits 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 on all tuba U ordered 
in lote of 10 or more. 
TRANSFORMERS -All types In stock. AUTO.TRANSFORM- 
ERS; Steps up 110v, or steps down 220v to 110v- $1.95. 
FIL TRANS.: 6.8v, 20 Amps. -- íI.88; Universal Output Trans - 
8 Watt -89e; 18 Watt- 81.29; 30 Watt -51.69. AUDIO TRANS- 
FORMERS: S. Plate to S. Grid. 8:1 -79e; B. Plate to I'.I'. 
Grids-79e; Heavy Duty Class AB or B. P.P. mpuls -- $1.49; 
Midget Output for AC -DC seta-69e: MIKE TRANSFORMER 
for T -17 Shure microphone, similar to OTC mincer type -82.00 
Blancor BB or DR mike to line or rrld- $1.86. 
POWER TRANSFORMERS -Baif -shell type, 110V 60 ey. 
Centertapped 11V winding. Specify either 2.5 or 6.3V filament 
when ordering. 
For 4 -6 tube seta -850V, 40MA. 5V & 2.5 or 6.9V $1.49 
For 5 -6 tube sets -650V, 45MA. 5V & 2.5 or 6.9V 1.75 
For 6 -7 tube sets- -875V, 50MA. 5V & 2.5 or 6.3V 1.90 
For 7 -8 tube eels -700V. 701íA, 5V & 8.9 or two 2.5V 2.35 
For 7 -8 tube sets -700V, 70MA, 5V & 6.3 (25 Cycle) 3.50 
For 8 -9 tube sets- 700V -90MA, 6V -3A. 2.6V -8.5A. 

For 9 -11 tube sets -700V, 5V & 8.8V -4A 
For 9 -15 tube sets-- -600V. 150MA, 5V A 6.9V 
CONDENSERS -PAPER TUBULAR 800 WV -.001. .002, 005 
-8c; .01, .05 -9c; .1 -IOe; 25 -23r; .5-35e: ELECTRO- LYTICS; 8mfd 200v -20e: lOmfd 35v -20e; 30mfd 150v -23e: 
20 /20mfd 150v --35e; 30/20 150v -46e: 50mfd 150v-43e: 8mfi 
475v -34e; 18mfd 850v -655; OIL CONDENSERS: 4mfd 600v 
49e: 2mfd 600v -29e: 3s.lmfd 600v -290. 

SPEAKERS -These PM speakers are the finest that aro available 
All have heavy morsire Alnico V magnets. 

3Vi 15 6 for $6.60 $1. 4 I.IS 6 for $6.60 
5 1.10 10 for $9.50 
6' 51.50 6 10e 58.70 
T (Car Radio Size) 54.50 6 for $21.50 
8' 10 oz. 95 6 for 520.50 
8- 21 oz. 95 6 for $26.50 
ICY 21 O2. .50 S for $30.00 
12 2I ez. 7.95 6 tor $42.00 

Cable Address: BUFRAD 

2.85 
2.85 
2.95 

FLUORESCENT LIGHT BALLASTS. Single 30 or 40 
watt.$1.68: Dual 40 watt High Power Factor -$3.75. 
HEADPHONES -Highest quality Signal Corns head- 
sets with lY cord and plug $1.25. 5' rubber covered 
patcheord with phone plug and socket-45e. 
LINE FILTERS -110Y-earls unit contains two 2 mid. 
oil filled condensers Ind 15 amp. Iron core drake. 
This filter ha. innumerable uses ouch as oil burner 
line filter. eta. A ten dollar value for $Ba 
RT -1579 consists of a three stage ascsde 6817'. and 
6F8 output stage high gain, high fidelity amplifier with 
60 cycle, 110V power supply on the same13 %x14%chu- 
sis, 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 ea condensers, this unit is obviously Intended to 
give years of trouble -free Berries with no more need 
for repairs than telephone. Disconnecting ono wire 
each, from the special input and output filters. will re- 
sult in as high a fidelity amplifier as can bo obtained. 
Your cost with tubes, diagram and parts list included 
-- $14.95. 
RT -1655 - Il tube *natal controlled nowt-het re- 
ceiver for 24 -28V DC operation. Beautiful ehus 
and cabinet. flees latest tube types including 7 
miniature 6AJ5's. Tubes and whematic supplied. 
Only a few available at $14.95 

AT LAST YOU CAN AFFORD 
A LABORATORY STANDARD 

MICRO VOLTER 
The famous Measurements Corp. Model 78B, 6 Tube 
laboratory Standard Signal Generator (that sold now, 
FOB Boonton. N. J., for $310.00 net) is available 
in perfect condition for 25 to 60 cycle, 115 V AC M- 
ention. Until now this 
Is the sort of topflight 
lab equipment that dis- 
criminating buyers have 
only vainly hoped would 
be released at a bargain 
nrice. Worth every cent; 
the manufacturer asks, 
but available FOB Buf- 
falo while our limited 

pply lasts for only 
$79.95. 
Such companies as Ad- 
miral Corp. and John 
Mock, Inc., have ordered 
from us and repeated 
many times ml thane 78 Model 78 -B Standard Sig - 
generators for use In nal Generator. Two Fre- 
their labs and perdue- auaney Bands between 15 
tim line tenting. and 250 megacycles. 

"REMEMBER THAT A STANDARD IS 
ONLY AS RELIABLE AS ITS MAKER." 

SRI Bß! BM SRI !IRS 
FILTER CHOKES: 200. 300, 400, 500 ohm light du 
-S9e; 200 or 300 ohm heavy duty -99c; 250 ma 35 
ohm, made for U.S. Nary, fully shielded-S1.95; 75 
ohm 125 ma-25c 

m 
25 for f 4.25: "Meissner type" 

tapped filter chokes.-23c; A p. iron core A filter-- 
P; Choke -condenser mbination. Ideal to replace 

any else epaker field when installing PM peaker -79c. 
120V. CIRCUIT f Mimetic type: Follow- 
ing Current Ratings in Stock: 1.25, 3, 4, 8 Amps. 
Pledgee Specify. 91.95 each. 
LEVEN ASSORTED I.F. TRANSFORMERS -- 53.98; Flee 
Asst]. oscillator Coils -69c. 
SELENIUM RECTIFIERS -Dry disc type 1 tria., le, 1.2 
AC,e 

for supplying filaniontor source nlntwrtable 
relays 

ios, 
converting DC meters to AC applications, and also 
may be used In low current chargers -90c. 
METER RECTIFIER -Full wav may he used for 
placement, or In construction of all types of test equip- 
Mont-51.25. Half Wave-SOC. 

FREE I I I ! THIS MONTH ONLY 
A HIGH GRADE CRYSTAL PICK -UP WITH THE PUR- 

CHASE OF EACH PHONO MOTOR AT 54.95. 
MICROPHONES -All nationally 
known brands. Bullet crystal - 
$5.45: Bullet Dynamic -67.45: 
Mike Jr. -60e- Bandy Mike - 
90e: Lapel Mike -133e; SHUIEE 
T -17 MIKES. with push to talk 
switch-99e. 
20 ASST'D COIL FORMS. In- 
cluding 11 ceramic. 3 polystyrene, 
and 6 fiber, all useful aiaee -60e. 
VARIABLE CON DENSERS: 350 
MMFD, 5 gang -51.95; 4 gang 
-$1.49; 3 gang -83e: 7.5 to 20 
11MFI). 1750v spacing, extra 
long shaft Hammarlund -69e; 
miniature variables. 25 M11FI) 

-39e: 50 MMFD -49c; 75 MMFD -59e: 100 MMFD 
-69e; 140 5151 FD -79e. 
INTERRUPTION FREQUENCY COILS for super-re- 
generative receivers or the tremendously popular FM 
adapters for standard broadcast sets. Iron core with a 
resonant frequency of 50 KC -89e; Air Core, 100 KC 
-29e. 
30 MC IF TRANSFORMERS. double slug tuned -25e. 
30 MC VIDEO AMPLIFIER PLATE COILS --plug 
tuned -25e. 
REMOTE CONTROL UNIT: Aluminum ease 4:3x2' 
containing 2 potentiometers, triple pole switch, 4 knobs, 
gear mechanism, counter and phone Jacks -59e. 
MODULATION TRANSFORMERS -10 watt, metal 
case 98e; 30 watt, oven -type. $1.95; 40 watt, cast alum- 
inum ase, $2.95: Class B" input transformers, cast 
aluminum ass. $1.95; Transceiver audio transformers, 
65e Transceiver modulation transformers, 65e. 
MINIATURE PLIERS -SET contains one of each of 
the following: Needle nose. flat nose, parrot nose. 
Itandard naa All contained in a leatherette case. 
Your met -11.96. 
SOCKET WRENCH SET consisting of 5 sockets rang- 
ing in si. from 5/16 to 1/2 and handle -79c. 
AUTOMATIC WIRE STRIPPERS will strip up to 
1000 wires per hour, a handy tool for any service job _ - _ _ 

CLOSING OUT 
ITEMS 

WAREHOUSE FOR INCOMING ST C 
KOUR' 

O. S. 'BO" .P .I. sCOPE, complete with 9 tubes Including 807 ruts' In final Power ata50 that 
power provide. 

esi Igned to run to on the AC WUply 
magnetic 

I STyand PT boats. 
motor 

Various 
n 

from 
1 n y. 

Iles. The mot t to 
satisfactory scope available for navigational radar or panormicantelevislon applications.- Nationally 
advertised surplus t $100.00 by others. Our price. only 539.99. 
AIRCRAFT MARKER BEACON RECEIVER- Complete with 3 tubes and senslUve relay to control ex. 
ternal circuits from received signals. Just the receiver you have been waiting for to control models. 
pen doors from distance, etc. Priced at only 58.95. 

LORAN INDICATOR OSCILLOSCOPE complete with 28 tubes and 5' cathode ray tube. Greatly 
superior to other scopes because tern lllvlbr.mr circuit Incorporated can be used to present two 
traces simultaneously n. Thus inpput and rout of an amplifier stage ran Áe Viewed at ..:rate 
time . Distortion to Indicated conclusively by diference between Input and output 
while fidelity Is made evident by identical traces. Government InaWetion manual Included ....5a9.95 _ _ _ _ Ad 

TERRIFIC VALUE - PORTABLE ELECTRIC DRILL 
(Sold at leas than established factory price to we cannot mention brand name) 

Only $19.95 equipped with 6.' Jambe (leered (Tuck and Key. Not an intermittent duty drill, but a full 
sise rugged tool. Most convenient type switch, natural grip handle. and balance like a six Ihatnr. 
Precision cut gars- turbine type cooling blower -atra lone brush.. 
No stalling under heaviest pressure because of powerful 110 Volt AC -DC motor and multiple ball thrust 

bearing. 
Other bearings self -aligning lifetime-lubricated Chrysler 011fta type. 
Made for toughest year -In and year-out service In plant or on construction jobs. 
Amarina perpetual factory guarantee assures yes of a lifetime of trouble -free use. 
25% deposit on C.O.D.'s. Full refund (you pay transportation) If not pleased with drill after trial. 

Minimum order $3.00 -:111 prices subject to change -255; deposit with C.O.D. orders 

BUFFALO RADIO SUPPLY, 219 -221 Genesee St., Dept.5 C. BUFFALO 3, N. Y. 
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RADIOMEN'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 

$1.98 
Six assorted isolantite and bakelite R. F. COILS, shielded and unshielded $ .99 

The above ten assortments totaling over $12.00 at the unbelievable bargain prices listed can be purchased 
together as one lot at a super- special total price of only $10.00. All merchandise guaranteed to be as advertised. 

Six assorted POWER and AUDIO TRANSFORMERS, all new 

7 tube amplifiers containing 3 -7F7, 1.774, 3.7N7. 4 potentiometenñ numerous resistor.. alter and 
.,pesa condensers, filter chokes, power and audio transformers and als sensitive plate relays. A military 
evelopment that provided amazing atepless control proportional to correction required for ilerons, rudder 
od elevator, In the original application. A co trot pplaner of the ordinary type would deflect the rudder 
y some arbitrary t when the ship was blown off the lo port or starboard. The result would 

both gnat,, sttaartl 
the correction 

se es of 
was Insufficient 

tacking.. and 
and ldd greatly 

continued 
fuel ptionw n eat psed tiumeeuin 

treaching 
the objective. This phenomenal unit, with its 3 ampuhers and Ix 5000 ohm relava In bridge 

rcuits, will accurately control n y 3soperations. related or unrelau'd, in Mutely adjustable uniquely quan. 
dative variations in either forward or revene directions. 9ex7cxs- black crackle aluminum case. Brand 

t rw In original carton. 59.95. 

SCR -274N COMMAND SET 
The greatest radio equipment value in 

history 
A mountain of valuable equipment that includes 8 
receivers covering 190 to 560 KC: £' 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 knob, I 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 
switches on chassis for playback, recording or use as public address amplifier. Complete 
with tubes $9.95 

Aluminum gear box 18.8.7 that contains two power- 
ful electric motors and two matched gear trains, 62 
gears in all varying in size from ih 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- 5U4'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 

11[ 231 tt» price of only $38.95. 
100 KC crystal calibrator kit containing everything 
that is necessary to construct a 100 KC oec. 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 fit voltage unstilted by receiver $9.95 
Kit 1001(A same as above, including 110 VAC or DC 

self-contained power supply $12.95 

8CR -284 TRANSMITTERRECEIVER - 
This medium power transmitter and the 
atenpanylag 7 -tube very sensitive receiver 
are naturals for 80 or 40 meter operation 
(phone or C'). on either fired stations or 
mobile applications. These units are brand 
new and come complete with 17 tubes, key, 
microphone, 200 KC calibrating crystal and 
instruction, and diagrams for use with up 
to 100 watts input to the final nage on 40 

or 80 meters for either phone or CW, using vehicle or 110 Volt 
power supply. Your coat $39.95 

PE -109 32 -Volt DIRECT CURRENT POWER PLANT 
This power plant consists of a gasoline engine that is direct coupled 
to a 2000 watt 82 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 I6 -82V DC source for $12.95. 

BRAND NEW INVERTERS AND DYNAMOTORS 
PE 5A' A 24 to 32 V DC Input, to 80 V. AC regulated output converter $12.08 
PE I9A: A 24 to 28 V DC Input. to 80 V AC at 800 cps output 09.05 

(We include a stetson transformer with each of the above so that 110 V AC Ir available from either / 

27 V DC input 285 V DC @ 5 MA output .90e 
27 V DC input. Output 300 V @ 150 MA. 150 V @ 15 MA and 12 V ® 5 Amp. $5.95 
12 V DC input. Output 300 V @ 150 MA. 150 V @ 15 MA and 12 V t 5 Amp. 512.00 
13 or 26 V DC input. Output 800 V DC. 400 V DC @ 135 MA, and 9 V AC 015.00 
(By running on 6dV moo 60 

will 
input. 

with 
a small moist 400 

DC or acid excitation. the above 
or 800 

GENERAL ELECTRIC RT -124$ 15 -TUBE TRANSMITTER -RECEIVER 
TERRIFIC POWER -<20 w ttal on any two Instantly selected. easily pre-edjusted frequencies from 435 to 
non Mc. Transmitter uses 5 tube, Including Western Electric 318 A as final. Receiver uses 10 tubes inelud- 
InR 955's. as first detector and oscillator. and 3 -7117' a. IF's, with 4 lug -tuned 40 Mc. IF transformers, 
plus 7117, 7E0'a and IRV.. In addition unit contain 8 lays designed to operate any sort of externs) 

Ilt órronation powerr supply is 
received 

included, it 
from cinch (for 

elsewhere. to Originally 
Ulla 

designed 
finit for 110V 

AC. using any suppi pabi 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 litene Is necessary. Instructions and diagrams supplied 
for running the R7-1248 transmitter on either coda voice in AM FM transmission reception. for 
use obile public address 57.mm,n on 80 to 

or 
Mc. FM broadcast receiver. 

or 
tnna- mitten 

or receiver. as an teur television transmitter or receiver, for remote control relay hookuppss 
for GeigerMueller counter application.. It sells for only 829.05 two for 553.90. If desired for marine 

use, the dynamotor which will work on either 12 or 24V DC and pply all power for the set is 
only 511.00 additional. 

GENERAL ELECTRIC 
150 WATT 

TRANSMITTER 
Cost the Government $1800.00 

Cost to you $44.501!1! 
no is the (moue transmitter used in U.R. Army 
bomber. and ground elation,, during the war. Its 
design and construction have been proved In service, 
under all kinds of mediums.. all over the world. The 
entire frequency range is covered by means of plug - 

w its owe oscillator and 
in tuning units which are included. Each tuning unit 

power amplifier coil. and condensen. and antenna tuning circuits -all designed 
o Operate at top efficiency withus Its particular f equency range. Transmitter and acenorlee are finished 
n black crackle. and the milllammeter, voltmeter, and RF ammeter are mounted on the front panel. Here 

are r the specifications: FREQUENCY RANGE: 200 to 500 RC and 1500 to 12.500 KC. (Will operate Co 
and 20 meter band with slight modification). OSCILLATOR: Self -excited. theme compensated, and 

and calibrated. POWER AMPLIFIER: Neutralized class "C" stage, using 211 tube. and equipped with 
antenna coupling circuit which matches practically any length antenna. MODULATOR: Class "B"-see 
wo 211 tubes. PO'eVER SUPPLY: Supplied complete with dynamotor which furnishes 1000V at 350 MA. 

Complete Instructions are furnished to operate set from 110V AC. SIZE: 21%a23s914 inches Total shipping 
weight 200 lbs., complete with all tubes, dynamotor power supply, fire tuning units, antenna tuning unit 
and the essential plugs. These units have bee. removed from unused street but are guaranteed to be 
ri perfect condition. 
Minimum order 83.00 -All prices subject to ehange -25% deposit with C.O.D. orders 

14 -TUBE UHF SUPERHET 
RECEIVER -$39.95 

This beautifully constructed receiver was designed 
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 RP 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 158 -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 deliver. 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 experimenters 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 
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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 is 
proportional to the square of the corresponding 
Held H. We may write 

E, = KM,' a K (a + WI; 
Es = KHa' ss H(s -b)'t 

E, -Ea = K(H,' -He) = 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 5 are the sum and difference of 7 and 2. 

YAGNETNONST--, 

25 Ceramicon 
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. Shp& 
wt. 1 lb. 

APSSII -Your Cost 69c 
Crystal FM Converter 
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 $g00 

Only V 

New York 
100 SIXTH AVE. 
110 Federal Si., Reston 1K 
24 Central Ave., Newark 2 

54 

gelit-Wa.d.r.o 
RADIO WIRE TELEVISION, INC. 

Dept. JE -8, 100 Sixth Avenue, N. Y.13 
Send No. Ai'S511 @ 69c each 

quantity ( ) 
No. APS700 @ $6.00 each quan- 

tity ( ) 

Enclosed: Check ( ) money order ( ) 
Send Catalog 1 ) New Flyer C42 ( ) 

Name 

Address 

City Zone.... State 

The equations show that if the magnetic field 
of one magnetron is made proportional to the 
gum of two voltages (a+b) and, if the field of 
the other magnetron is proportional to the differ- 
ence (a-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 RI 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 -R8, 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-fb) 
and that H2 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 aeries 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 U -shaped 
core. The a.c. winding is on the bottom of the U. A 
fourth and removable side 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 on. 
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 8.74 feet. Such a Iena 
forms an image 2 feet square from a scene 5 

miles square at a distance of 60,000 feet. 
The focused image is made to fall upon a 

mosaic within a vacuum ' pickup tube. This 
mosaic ie 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. 

Curs 

Cu 

SOURCE Of V.H.F. 

;ELECTROMA6.LENS '\ 

_ 
\y ' \ % 

í \-\_ 
IMAGE 
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"y'i 

sue, 

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 "How 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 
ams 

FREE 
Tells where to apply for and take the exam- 
inations, location of examining offices, scope 
of knowledge required, approved way to pr- 
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 leads 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 power 
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. #2222N12 
"I have been working for Police Radio Station WPFS in Asheville 
for five months since getting my second-class ticket." 

Stud. #2as8N12 
"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. #2754N12 

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 ont 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" 

Look of the job opportunities you will have when you get 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 
Reported by FCC Nationwide Survey 

Position Big Stations Little Stations 
Transmitter Engineer $4800 $3000 
Studio Engineer 5000 3650 
Chief' Engineer 7700 4300 

Other lobs making FCC commercial licenses pay similar salaries. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
RC-6 Terminal Tower Cleveland 13, Ohio 
I want to know how I can get my FCC ticket in a few short weeks. Send 
me your FREE booklet "Row 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 

CFI-Y ZONE STATE 

Veterans check for enrollment information under G.I. Bill. 
NO OBLIGATION -NO SALESMEN. 

J 
RADIO -CRAFT for MAY, 1948 55 

www.americanradiohistory.com

www.americanradiohistory.com


* = * = * = * = * = * 
II II * * ISERVICE WITH A STAR 

* New LOW price... * 
II same HIGH quality II 

- can whisper, too! 
And that's important because 
the primary, purpose- of - any 
loudspeaker is tó convey intel- 
ligence and not just make a 
loud noise. UNIVERSITY 
loudspeakers - 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 tc 
a shout 
A JOB -RATED SPEAKER 

4 

REFLEX TRUMPETS 

A wide variety avilable fr 
*very requirement - vole, mulls. 
Wise and Wk. 
bast. Weather. 
tweet, sturdy ma- 
steadies fr yaws 
of dependable wer 

DRIVER UNITS 
Several high el- 
elaney modela 
with /,Mlnoaaa 

áó r es 25 lltl.S watts 
and response te 
15,000 ydea All 
uaanditf smelly 
earsnteed for 
one Yam: 

THE * 
STAR* 
TESTER ' (1 I.T -OHM- 

MII.LIAMMETER II 

$2425 
*An all- around teeter with birth quality* 

II features at an amazingly low pria. Built II 

for versatility and handiness. Gives you 
*easy, accurate reading, with a 4%', 400* 

microampere meter. Case to metal, crackle 
II Comes complete with batteries, II 

*test leads. and instruction, for me. 

DESIGN DATA 
II II 5-DC VOLTAGE RANGES --O to 1000 volt. * 5-AC VOLTAGE RANGES -0 to 1000 volts 

5- OUTPUT METER RANGES -0 to 1000 vita 
II 4-DC CURRENT RANGES -0 to 1000 ma II 

3- RESISTANCE RANGES-0 to 5 megobms * DECIBEL RANGES - -10 t +54 

II You are wing the bat when you "Service 
with STAR." Contad your dealer to- 

day er write us direct 
Literature available set all STAR grad Ids. Write for your copies today! 

STAR MEASUREMENTS CO. 
II 442 use sums at., awe. C -a, Now York 59. N.Y. II et 

* 

* 
II * 
II * 

*=* =* -* -* -*=* 
BARGAIN SPECIALS 

PAGING, CALL-BACK SPEAKERS 
Available In 
many typa and 
power rang.. 
Comput design, 
high conversion 
efficiency a n d 
high sensitivity. 
Standard voice 
coil impedances 

easy asy in- 
stallation. 

SUPER POWER SOUND 
PROJECTORS 

Many sixes -100, 
150 and 300 watts 
with conservative 
ranges to a few 
miles. Excellent 
fluidity Won at 
full power. Ideal 
for Installation in 
aeroplanes n d 
church steeples. 

EXPLOSION PROOF SPEAKERS 
Hadial and direr - 

lional hues foe 
ein 

ildthrics railroads 
and shops. in. 
mune to ive 
steam- salt -spray 
or complete im- 
mersion. Power 
handling capari1V 
15 watts. 

24 page technical cata- 
log available on request- 

/ 

80 SO. KENSICO AVE., WHITE PLAINS, N. Y. 
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LOW 
LOW 

PRICE! 

MASTER -REMOTE INTER -COMS 
Posh button selection for I to 5 remote stations 
from this quality built 4 tube, 2 watt Master station. 

Several remotes con be "paged" at one turne. Remote 
stations can originate call to Master Very simple to 
install with any 3 conductor cable. Sturdy, good 
looking wood cabinets, walnut finished Master 
12k71/4 61/4", Remote 61/4 s7k4" 
No. 32A234X, Master Station and $29,95 
One Remote -ONLY 
No. 32A23SX, Additienel $7 óó Remote Stotions- ONLY ..... "........ 
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 ' ,J 
improved heavy steel, high reflection baked white 
enamel inside, gray outside. Hangs anywhere, with 
wire or chain, in a "jiffy." With 6 foot attached 
cord reedy to plug any outlet. Ideal for your 
hobby nook, repair shop, store etc. Shipped com- 
plete with two 20 watt lamps. Size 251/49 1/4453/4". 
wt. 10 lbs. 
No. 30A6O t O 6aí 
Spec. Each W 

28 
Loch. $7.73 

WRITE FOR YOUR COPY OF CATALOG No. 
481 IF YOU DID NOT RECEIVE IT. 

BURSTEIN -APPLE 
1012 .14 AVOW STREET. 

KANSAS CITY 6. MISSOURI 

SPEAKER RECONING 
ALL WORK GUARANTEED 

3 "-.$1.40 7" -51.95 15" -$4.00 
4 "- 1.40 B "- 2.20 458- 1.90 
5 "- 1.50 10 "- 2.70 557- 2.20 
6 "- 1.85 12 "- 3.00 89- 2.50 

OXFORD RECONING SERVICE 
1039 Selby Ave. St. Paul, Minn. 

HIGH FIDELITY AMPLIFIERS 
(Continued fromn page 36) 

Since Xcs /Req = 2 at 90% level, Req 
equals 44,247 ohms. Plate resistance and 
grid leak are 1,000,000 ohms avid 500,000 
ohms, therefore we solve for the plate 
load or coupling resistor RL in the equa- 
tion 

RL X Rp X Rg 
Req= , 

RL Rg RL X Rp + Rg X Rp 

where Rp is the plate resistance and Rg 
is the grid leak of the 2A3. The equation 
calls for a 51,019 -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 45/61.9 = 0.72 volt peak. 

When the low- frequency response is 
down 1 db from mid -band level, the re- 
actance of the coupling condenser Xce 
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 and R is 504,761 ohms, so Xcc is 
1/JR or 252,380 ohms. A .031 -pf condens- 
er has this reactance at 20 cyoles. A. 

larger condenser -a .05 tlf 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 Itf. 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 Vl 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! 

M 

\ -----y may. 

ONLY Model 247 comes complete 
with new% speed -read 
chart. Comes housed in 
handsome, hand- robbed 
oak cabinet eloped for 
bench use. A slip -on 
portable hinged cover is 
included for outside use. 
Size: 1074" z 8 %" z 5% ". 

S 90 
aaa 

NET 

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 5 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 

*RP obtainable separately or modulated by the Audio Frequency. 
'Audio Modulating Frequency -400 cycles pure sine wave -less than 2% 
distortion. 

Attenuation-3-step ladder type of attenuator (T pad). 
Uses a Hartley Excited Oscillator with a Buffer Amplifier. 
'Tubes: 6J5 as R.F. Oscillator: 6SA7 as modulated buffer and Mixer; 6SL7 
as audio oscillator and rectifier. 
Model 650 comes cooed 

in 
with coaxial cable, test leads 

X3995 and instructions. Housed in heavy gauge grey crystalline 
cabinet with beautiful two tone etched front paneL 
Size OA" 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 
Volta. -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 to 3 Megohma.- INDUCTANCE: 1.75 to 
70 Henries; 35 to 8,000 Henries. DECIBELS: -10 to +18, 0 +10 to +38, +80 to +58. 

THE MODEL 670 COMES HOUSED IN A RUGGED. CRACKLE - 
FINISHED STEEL CABINET COMPLETE WITH TEST LEADS 
AND OPERATING INSTRUCTIONS. SIZE S.A" z 7V" z 3" NET 

Available for Immeaiate Shipment From Stock -20% Deposit Required on All C.O.D. Orders 

MOSS ELECTRONIC DISTRIBUTING CO 
DEPT. RC -5, 229 FULTON ST. 

NEW YORK 7, N. Y. 
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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. 

NO-RADIOS, RECORD RECORDA CHANGERS EReECORD 
PLAYERS RLECORDERS -wire and 

CHANGERS, 
PORT- 

ABLES, AMPLIFIERS, COMPLETE BOUND SYS- 
TEMS, TESTERS. Latest listings of all well-known, 

4.2l2,Ó14 SATISFIED CUSTOMERS CANNOT BE 
WRONG! Concorde quarter-century reputation for 
Customer Satisfaction is the reason Radio. Men (the 
Experts who Know) keep coming hack to CONCORD. 
At CONCORD, YOU MUST BE COMPLETELY 
SATISFIED or your money will be refunded. 

RADIO CORPORATION 
CHICAGO 1 

WI W. Jensen Mr/. NS Peachtree S, 
Weeetewn Chlr Wench: 221 W. Malno. 

NEW COMPLETE OKCOZGi 

RADIO 
CATALOG 

66' 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 

cad COUPON TODAY! 

L 

ILLINOIS 
CONDENSER CO. 

NOW HAS 
UMP ! 

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 "Illini" UMP capacitors are now 

available at your local jobber. Our latest 
catalog, listing complete Illinois line, will 
be mailed to you upon request. 

ILLINOIS CONDENSER CO. 
1616 1O1111H THROOP STRU CHICAGO 22. ILL 
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CONCORD RADIO CORPORATION. Dept. 145 
901 W. Jackson Blvd., Chicago, 7, Ill. 
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. It's 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 Covers 

Orden 
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 Ct 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 ,STARTING SW TERMINAL 

.SOÿDPDTSW`+2AVPOSITION 6-24V- 1Ul -+hII +F---+hlll-Ulll'- 
6V A VI B 6V C 

BATT ° I 
q 

Y Ì6VPOSIL 

212Bt'trNe6 -NlWIREZ ,sNVWIRE rNe6R%, 
o- 

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 LEARNSAVE BUILD ideal for Schools, Training Courses, 
Laboratories - Service Shops, Hobbyists. 

HEATHKIT 

SIGNAL GENERATOR KIT- 

NOTHING ELSE 

HEATHKIT SINE AND SQUARE WAVE 

Every shop needs a good signal gene- 
rator. The Heathkit fulfils every servicing 
need, fundamentals from 150 /Cc. 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 °6 
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 heurs. Large easy to read calibra- 
tion. Conv nient sis 9" x 6" e 4314 ". 
Weight 454 pounds. 

$34.50 
NOTHING, ELSE 

TO BUY 

AUDIO GENERATOR 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 some rang. Extremely 

low distortion, less than 1%, large cali- 

brated dial, beautiful 2 color panel, 136 

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. 

HEATHKIT SIGNAL TRACER KIT 

s19.50 
\\ NOTHING ELSE 

TO BUY 

s14.95 
NOTHING ELSE 

TO BUY 

Reduces service time and greatly in- 
creases profits of any service 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 
tests 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 43/4 ". 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 
''1Ç6L6's), two amplifier stages using o 

dual triode (6SN7), and a phase i 

vertei give this amplifier a linear reproduction 
equal fo amplifiers. selling for ten times this 
price. Every port supplied; punched and formed 
chassis, transformers (including quality output 
to 341.15 ohm voice coil), tubes, controls, and 
complete instructions, Add postage for 20 lbs. 
12" PM speakers for above $6.95 

NEW 1948 HEATHKIT S INCH 

OSCILLOSCOPE TIT 
A necessity for the newer servicing technique 

In FM and television at a price you con afford. 
The Heathkit is complete, beautiful two color 
panel, all metal ports punched, formed, and 
plated and every part supplied. `A pleasant 
vening'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 amplifier. 
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 131/2" x 13" high 17" estp, 

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 th 
price possible. 

74 NEW 

HEATHKIT VACUUM TUBE 

VOLTMETER KIT 

$39.:50 
NOTHING' ELSE. Mew . 

The most essential tool a radio mon can have, now 
within the reach of his pocketbook. The Heathkit VTVM 
is equal in quality to instruments selling for $75.00 or 
more. Features 500 

sr 
mp meter, transformer 

power supply, 1% gloss enclosed divider resistors, 
ceramic selector switches, 11 megohms input reis- 
tance, linear AC and DC scole, electronic AC reading 
RMS. Circuit uses 6SN7 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 over 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 with 
detailed instructions. Add postage for 8 lbs. 

HEATHKIT 
CONDENSER CHECKER KIT 

A condenser checker anyone can afford 
to own. 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 sire 9" e 6" e 434 ". Weight 4 

pounds. This is one of the handiest in- 
struments in any service shop. 

NOTHING ELSE 

TO BUY 

1940 
NOTHING USE 

TO BUY 

A WORD ABOUT HEATHKIT INSTRUMENTS 
All Heathkit service instruments are supplied complete in 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 °o precision resistors are 
supplied where needed. 

Heath engineers are 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 seat 
If so construct a U.S. Army Type of Metallic Mine 
Detect, r (Tool th,vo l'. S. Army Hine Detector Ampli- 

fiers that we are offering at 
a ridiculously low prim 
Complete Amplifier (u il- 
lustrated) (lees tuber and 
batteries) with Battery case 
and cables. Cables. head- 
phone cord and Jack (no 
phones). Complete Army 
airing diagram. U.S. Army airing 

SET Amplifier 
Type AN /PBS -1, 
as described. Only $2.4 

No C.O.D.... Eveready 45 volt batteries No. 482, 
$1.65 ea.. 6 volt A. 73e. 2-1N5 tubes. 95e ea. 

U.S. SIGNAL CORPS 5 METER SHORT 
WAVE XMTRS. 

(72.25ík) XMTRS and TUBE only. less mike, bat- 
teries and antenna. One I% volt dry cell and 87V. 
volts of B operates it. Just attach di -pole. key or 
mike, connect the batteries and It's reedy to usa 
Signal Corps spec. wired with silvered wire, mica 
condensers, and precision re.i.ton. Highly stable 
circuit with Lo-Loss silvered Inductance. 
(Adjustable padder) Schematic supplied Converts 
easily to walkie -tattle and 23,25 
Ham bande `P 

SELENIUM RECTIFIERS 
Iota of 12 65e Single Lets 75e 

GENUINE SIGNAL CORPS FEATHER- 
WEIGHT HEADPHONES WITH MORD 
AND PLUG 2000 OHMS-8000 OHMS IM- 
PEDANCE $1.00 

SPRAGUE -CORNELL -DU BILLER 
OIL FILLED FILTER CONDENSERS 

L -MFD -1000 working volts. 4 for $1.00 

WEBSTER RECORD CUTTING HEAD 
Thew are all Brand new and were ade for 
iationally 

advertised manufacturer to be In their qual- 
ty Home Recording Radios. Size 154321/4 ready to fit 

your cutting arm or bracket. SPECIAL 52.95 

3 BAND ALL-WAVE DIAL 8 DIAMETER 750 

AMPLIFIER CHASSIS. SIZE 18'aß'.2 BLUE 
CRACKLE FINISH DRILLED FOR CO SERS - 
TRANSFORMER AND SOCKETS 950 

STROMBEAU -CARLSON, 3 BAND AfLWAVE TUNING 
UNIT, COMPLETE WITH TRIMMERS. BY- PASSES 

eAND 
BAND SWITCH, READY TO INSTALL-DIAGRAM, 

8 OR 9 GANG PUSH BUTTON TUNING UNIT (PLEASE 
SPECIFY). COMPLETE WITH BUTTONS 250 

24 VULT D.C. AIRCRAFT MOTOR.. APPROX. ±k H.P. 
ALMOST NEW 51.50 

U.B. AIR FORCE MICA COND. ASST. 100 POS. 51.25 

Low -Lose -Short Wave 
Variable Condensers 

3/4" Shaft Type 
9 Plate -12 -1 r, M\IFD, ...1Sc 
6 Plate -20 MMFD. 20e 
9 Plate-30 -40 MMFD. 25e 

14 Plate -5500 MMFD. 
27 Plate-100-110 MMFD 45e 
87 Plate -150 MMFD. 504 
98 Plate-150 -155 MMFD 550 
53 Plate -210.21 MMFD. 600 
Lock Type Air Trimmer 

Variable Condensers 
3 Plate-12 -15 MMFD. 100 
5 Plate -20 MMFD. 11e 
7 Plate -28 -SO MMFD. 134 
8 Plate-30 -35 MMFD. 13e 

10 Plate-40 AIMED. 14c 
13 Plate-SO MMFD. 17c 
14 Plate 58 MMFD. -200 
20 Plate -80.100 MOM.' ass 
27 Plate -100 -110 MMFD 35e 

S HANG T.R.W. 
VARIABLE CON- 
ÇENSIìRS .0005 

D.P.D.T. SLIDE 
TOGGLE SWITCH 

23e 

A $, S.P.S.T. TOGG 
SWITCHES-. 

LE 
8 for $1.00 

AMPHENOL 
2 piece 4 -pole. Male 
k Fomale Separable 
plug. Male le for 
panel 

lei for Flat. cord. 
A steal, at only 

350 per pr. 

3 BAND RADIO BET CHASSIS hort wave continuous 
to broadcast. These chassis are incomplete. Manu- 
facturer started them. wool bankrupt. Chuta has 
variable condenser, filters. 6 tube super -het. all fila- 
ment wiring complete. By -pass condensen, Iatata, 
earldom, band- changing switch, tone control. volume 
control. all wired ready. leu transformer. las IF 
(IF 50e each, extra). This L for straight AC; may 
he rted for AC-DC. 
Limited quentitiee only $2.50 each 

6 TUBE 3 BAND AC -DC CHASSIS complete with 
filter densen, volume control. dial drive, tone con- 
trol, band 

co 
switch, by -pass condensers, resistas. sockets 

all wired ready for we with phone attachment (IIE 
50c each. extra) $2.00 

SIGNAL CORPS FLEX. HOOK -UP WIRE ASST. 
contains approx. 150 ft. asst. colon. glass insula- 
tion. 1 lb 25e 

GENERAL ELECTRIC 60 CYCLE WATT HOUR 
. METERS. slightly used. perfect Condition. same as 

used in your hone. 110 -125 volts. 5 Ampere $3.50 
10 Ampere... .$4.50. Glass enclosed $1.00 extra 

PHILCO MAGNETIC RELAY 
TAP SWITCH. Operates on 6 V 
DC -15 V AC. When contact I 
made relay operates rotary cooler 
switch to 20 different contacts 
Brand new 89. 

Phlleo rotary tap tae control. 3 

Pavilion, Including Condensers. 
Only 1 wire to connect to grid of 
sodio tube. 1,4' shaft 25e 

U.B. AIR FORCE RESISTOR ASST. 1/4-1/21 WATT - 
l00 PIECES She 

OIL FILLED BY -PASS CONDENSER asst. removed 
from Eon. apparatus- electrically perfect, dual 1 -600 
volt -.5 -600 volt 25 piece asst $1.00 

I. C. A. 30 NH RF CHOKE 250 

TELEVISION OR OSCILLOSCOPE POWER TRANS- 
FORMER for use up to r' tubes. 117 V. prL -80 q. 
1 -2K V -25 amp. 2 -6 Vat amp.. 1 -470 V -10 MI.1- 
750 V -CT-60 AÍ 52.95 

GRIND YOUR OWN CRYSTALS -Pure Brasillan 
Quartz, all size. and lldrknesses -h lb. package SI.00 

NATIONAL Velvet Vernier Dial Attadtmout -ik' 
shaft-converts any dial to slow motion vernier. 754 

340 DEGREE DIAL with 10 push button attachment - 
Y' shaft -ideal far Xmittera -Sig Gm. or Ose. 49e 

YAXLEY BAND SWITCHES - 
3 gang 3 posit. S band 30e 
5 gang 5 patt. 4 -5 band 40c 

TRIMMER- PADDER ASST. -all LWantIte- singly, 
dual, triples -100 aast. pieces 52.25 

Signal Corps V. T I receiving tubes $1.00 per dos 

Walkie -Talkie Telescoping Aerials- oatonds $6" 75e 

MAGNAVOX DYNAMIC SPEAKERS -12.-1000 
ohm $3.95 -8'- 10.000 dun SLIM 

P. A. SYSTEM WALL SPEAK- 
ER BOX. S' diameter covering 
screen grille for hospital, factory, 
or school installation. Will take 
up to 8' Makers. E eh 354 
Lots of 25, each 255 

Radio Hardware, nuts, bolts 
632 -832 acid brass cadmium 
plated --$7.00 value. 
4 lb,. for $1.00 

Spaghetti Assortment 75 

SIGNAL CORP. TRANS. KEYS 49e 
4 PRONG WAFER SOCKETS -51.49 per C: 3c each 
ISOLANTITE OCTAL WAFER SOCKETS -$4.25 

per C: 6c each 
ISOLANTITE UNDER PANEL CLAMP SOCKETS 

$4.50 per C: 5e each 
PHILCO 4 MF -S00 V -I% CAN CONDENSER - 

$8.00 per C: loo each 
W -L -10 WATT 1.000 OHM POWER RHEOSTAT 

each 
5-- 6PRONG WAFER BAKELITE SOCK ETS.$2.50 perC 
IDO ASST. SOCKETS-4-5.6-7-OCTAL-$3.50 per C 

IRC -1.000 OHM WIRE WOUND POTENT.-15e 
30 NY- FILTER CHOKE SHIELD --49e' UN. -390 
100 ALLEN BRADLEY -IW- Vs MEG RMS. $1.25 
100 ERIE -I WATT -2.000 OHM RESIS.......11.15 
10 WIRE WOUND RES. KIT. 5 -50 WATT ASST. 49e 
2 METER RF CHOKES 7e 
PHONO PICK -UP REST. RUBBER -I HOLE$ITG 6e 

YAXLEY 2,000 OHM WIRE WOUND RHEOSTATS 
19e each $1.00 per doz. 
RCAVICTOR NEEDLE CAPS -2 PIECE 

TOP ea. BOTTOM 
CARTER 

EIRE WOUND 
C.T. VARIABLE 20 OHM 

per doz. 
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 -$5.00 per C; 7e at. 

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 a 
614' WIDE -5' HIGH CADMIUM PLATED STEEL 
EXTRA HEAVY. PLATE SUPPLY -IS PROVIDED 
BY AN OVERSIZE EXTRA HEAVY TRANSFORM- 
ER 6' a 41/2' 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, 1.6617. I -6N7. CHASSIS HAS 
AMPLE ROOM TO WORK ON OR ADD MORE 
TUBES -TERMINAL STRIPS FOR MOUNTING 
RESISTORS. ETC., ARE ALSO PROVIDED. AND 
ALL PARTS ARE SIGNAL CORPS SPEC. BRAND 
NEW. NEVER USED BEFORE. A LARGE PIC 
TORIAL DIAGRAM IS PROVIDED SO THAT A 
NOVICE MAY BE ABLE TO ASSEMBLE THIS 
KIT WITH EASE- MERELY BY FOLLOWING THE 
POINT TO POINT CONNECTIONS THAT ARE 
OUTLINED ON THE PRINT. COMPLETE 6L6 KIT. 
LESS SPEAKER $18.95 

RADIO EXPERIMENTER'S SURPRISE PACKAGE 
-CONTAINS BY PASS A FILTER CONDENSERS. 
SHORT WAVE TUNING UNITS. POWER AND 
AUDIO TRANSFORMERS, SOCKETS. RESISTORS, 
CHASSIS HARDWARE. OVER 15 LBS. OF VALU- 
ABLE PARTS 

TUBES- 6SN7 -5e; 53-30e: 2A7 -39e: 55-39e; 
I17L7 -59e; 27 -25e; No. 15, same as No. 224 -20e 
DRY ELEC. FILTER COND. ASST. CONTAINS 10 

PIECES ALL BRAND NEW 150 -450V $1.10 
6 ASST. WET ELECTROLYTIC CONDENSERS 59e 

MINIMUM ORDER $2.00 - NO C.O.D. 8H PMENTS - PLEASE INCLUDE POSTAGE 

NEWARK SURPLUS MATERIALS CO. 114 Plane Street Dept. C Newark 1, N. J. 
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SIGNAL GENERATOR 
(Continued from page 37) 

(See cable II). The coil which covers 
the range from 400 to 660 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 400-660 - 
kc 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 than 
MI coil 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, 466 -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 

POUT .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- 16-µµf 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 160 µa, 
This current should vary as little as pos- 
sible over the entire frequency range. 

The oscillator may be calibrated 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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Supreme Publications 

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, 8%x11 in. 
Sturdy, manual -style $200 binding. Just pub- 
halted. Spada' 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 
lists, 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 size: 81/2 
x 11 in. 192 pages a 
index. Manual - style 
binding. Price, only.. MEMO 

Ar¢(4,1948 and F.M. Manua/3 
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 by: 
R.C.A., Zenith, 

Philco, Sears, Fada, 
Emerson, Belmont, 
Detrola, Crosley, 
G.E., Westinghouse, 
Arvin, Majestic, 
Stewart -Warner, 
Ad m irai, Delco, 
Stromberg- Carlson, 
Western Auto, 
Sparton, Motorola, 
and many others. 

o 

Use coupon to order manuals for examination 
Include all popular sets from 1926 to 1948. 

Record Changers Manuals 
Post -War Models 

Service expertly all modern (1045 -1048) 
record changers. Just follow simplified 
factory instruction, to make needed ad- 
justments and repairs. Hundreds of photo - 
gmpia and exploded views. Large slat: 
8% a 11 inches. 199 fact -filled pages. 
Price only $1.50. postpaid. 

See Your Radio Jobber 

Pre -War Models 
Just what you need to repair quickly 

thousands of pre -war (before 19421 auto 
matie record changer.. manual units, pick 
ups. wireless oscillators, recorders, and 
combination.. hundreds of mechanical and 
electrical diagrams. 128 large pagm; sue 
8% r 11 inch... Price. only 61.50. 

or Send Coupon -- 

PUBLISHERS OF RADIO BOOKS. MANUALS. AND DIAGRAMS 

9 South Kedrio Ayo. 

RADIO -CRAFT for MAY, 1948 

Chicago 12, Illinois 

Select Supreme Diagram Manuals and Record Clanger Boob you want to examine. 
Send the convenient no-risk trial coupon. rise the manuals in your own hays or 
shop for 10 days at our net. Decide for yourself that Supreme Publlaatieaa are the 
greatest value. in service data. You must be completely satisfied, or return manuals 
and receive your money back. 

NO RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 9 S. Kedzie Aye, 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 

O I am enclosing $ send postpaid. 

Send C.O.D. I am enclosing $ deposit. 

19 

1948 7 4 

1946 

1942 

1940 

1939 

1926-1938 - $2.50 

PRICED 

AT ONLY 

S2 
EACH 

Name: 

0 

Address: 
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Our 26th Year 
ATTENTION!! 
ALL SCR -522 OWNERS 

Remote Control Boxes for SCR 
522'e. Brand New in Original 

push Parking; Co sluts of 
Western button switches. 5 

Electric Pilot AmembTles, with 
Pilot. Bulbs and Dimmer. and 
lever Switch all finished in 
Black Crackle. Order Sau s 

Today $1,25 ea. for only 

Antenna Plug 46-PS 
3'2A 150 ea. 

STEEL CHASSIS 
10 x 17x3 $1.38 II x 17 x 8 $1.86 
50 10 0 3 87c 13 0 17 x3 $2.22 

7 
x 

13 
x 2 $1.35 4 x 17x 10 x 14 x 3 99e 

STEEL CANS AND BOXES 
4 x 4 x 2 68c 12 x 7 x6 $1.88 
4 x 5 x 3 78c 15 x 9 x 7 $2.35 

6 x 6 x 6 99c II x 12 a8 $2.25 

INCH STEEL PANELS 
51/4 x 19 871 101/2 x 19 $1.22 
7 x 19 96c 124 x 09 $1.46 
0% x 19 $1.10 14 x 19 $1.82 

Vo INCH ALUMINUM PANELS 
51/2 x 19 $1.74 8% x 19 $2.25 
7 x 19 $1.84 10Es X 19 82.87 

All above Black Crackle finish. Grey panels te order. 

RELAYS 
CS- DIFFERENTIAL RELAY 

Dual coil with armature pivoted 
between calls. All contacts nor- 
mally open. Operates 220 -250 Volts. 
8000 Otters each roil. cntacta 
N. P.D.T. Controls rated 2 amps. at 
110 VAC. Ideally stilted for bat= 
anent or Fridge type circuits where 
limited current or power is avail- 
able. Will withstand 12 G Vibra- 
tion up to 60 cycle. at 35.000 
feet altitude. 
Special low price 95c 
O.F.. 2500 ohm 4 Ma SPDT 5 
Hermetically seated Brand New 

Prang plug io typ 

CLARE TYPE RY -2 Sensitive Relay 6500 Ohm SPOT 
Coll Wound with 35700 Turns of Na 39 Ea. ..... .95 

EE 1 

The Home or RADIO ] 
TUBES 

58P1 CR Ttboe 5' Green screen brand new $1.45 
SBP4 Ca Tubes 6' While serein brand new 1.46 
3BP1 CR Tubes 3' Green screen brand new 1.45 
832A Duel Beam Prover Tetrode 2.15 
616 B.F. Twin Triade 
3024 Tope 100W Plater 2000V 

6.3V 
75FIMa.. 39 ea. 

10 for 3.50 

OIL FILLED CONDENSERS 
1 Mid. 800 VDC...350 T Mfd. 330 VAS, $1.90 
2 Mfd. 600 VDC...350 0.1 Mfd. 7500 VIOC, 1.50 

10 Mfd. 600 VDC...981 21.1 hifd. 7000 VIOC, 2.00 
2 Mfd. 1000 VDC...696 .02 Mfd. 8000 VDC, .98 

SPECIAL 16 Nid. 400 VOC W.E 98 

I Mfd. 5000 VOC Solar 296 

SELENIUM RECTIFIERS 
FEDERAL TYPE Half wave 100 Ms. elm 
FEDERAL TYPE half wave 200 Me. size 

While They Last 

6 .5o 
.60 

Wire Wound 
Potentiometer 

100,000 ohm, preelslon made. MIL 
type, 25 watt. 5' dime- 

$1.95 ter. Brand new 7 

METERS 
6 -0-6 AMPS. D.C.. charge & dis- 

charge Scale, 2' RD 6.69 
0-1 AMP. R.F. O.E., S' Rd 2.45 
100 AMP -6 volt D.C. 3' Sole 434' 
square Orey finish with 105 AMP. 
shunt 2.95 

If net rated 2544 with order, balance C.O.D. All prices 
F.O.B. our warehouse New York. No order under 82.00. 

We ship to any part of the plebe 

LEEDS RADIO CO. 
as Vases Suret 
COrtlandt 7 -2612 

Dept RCS 

New Turk City 7 

Quality-Price-Dependability 

BC -645A 450MC X- Mitter -Receiver 

BRAND NOW 
Complete with 
Tubes including 2- 
7E6, 2 -6F6 2 -965. 
4 -7F7, 4 -71#7, and 
1 -WE 816A 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 arew. 
D.C. output 285 volta at .075 amps. 
Continuous Duty Bating. Brand New. each 

DM -43A DYNAMOTOR. Manufactured by G. E. New. 
Input 24v @ 23 stups. 7500 ltl'Al; output 517!1030 " 

44 215/260 milliamps; filtered. $2.95 d 
Special 

95c 

ITEMS YOU MAY BE LOOKING FOR 
IN 23A Xtal Diodes. 35e ea.. 5 for $1.00 
ARC -5 Silver Plated Banana Plugs. Per doe .10 
De lut Wire Wound Put 20.000 ohms. 12 watt .49 
RS-8 Octal Sockets. Low Loss .08 
I10V Pilot Assemblies 1' hull's EYe Red .39 
14 watt Bayonet Base Neons .20 
1/25 watt Bayonet Base Neons .08 

MICA CONDENSERS 
.01 -660V Postage Stamp Each 5c 
003 -8000V Postage Stamp 100 for $4.75 .006 -600V Postage Stamp 5 

2 

OUNCER TRANSFORMER 
as cor Schematic 

1 -a 1 ohm D.C. /tee; 25 ohm. 
lino. 

3 -4 220 ohm IO. C. Rea. 3 -5 500 
ohm intp. 

4 -5 235 ohm D.C. Ro.. 
6 -1 850 ohm D.C. Bea. 8 -8 2000 

ohm. Imp. 
T -8 400 atm D.C. Res. 
Special at 35e ea. 10 for $2.96 

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 0.6 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. 

N 

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 

IN OUT 

i 1AÜPL. 

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 3 kc with no noise 
reduction. The other can be an octave - 
filtered channel transmitting 3 -6 kc. 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 

ILO 
PASS FILTER 0 - 1.5 KC 

DITTO 3 64 

NONLINEAR SYSTEM 

DITTO 6 -12KC 

DITTO 

BAND PASS FILTER 1.5- 3KC 

DITTO 

DITTO 3-64C 

Fig. 3 -Olson noise reducing system. Only two channels are 

62 

DITTO 6.124C 

WRIT. 

required on home phonographs. 
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respectively: 1.6-8 kc; 3-6 kc; 6-12 kc. 
The other channel is a low -pass network 
which transmits frequencies below 1.5 
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 bold the lamp firmly. 

J. SIMRIN, 
New York, N. Y. 
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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 - 
alto, 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 0400 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 
Ar ierica 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 Free. Schedule Location Station Free. Schedule 

UNITED STATES 
Boston, Mau. WRUS 6.040 Mexican beam. 2000 to 

2400 
Boston. Mar WRUX 9.540 Central American beam. 

1725 to 1800 
Boston. Mau. WRUW 9.570 South American boom. 

9000 to 2200 
Boats. Mata WRUS 9.570 Europeo beam. 1490 to 

1805 
Baton. Mau. WRUW11.720 Cutral American beam. 

1790 to 1900; 2100 to 
2400; Sudan. 1780 tO 
1800; 2000 to 240e 

Sosten, Masa WRUL11.720 Central American beam. 

Bato. i9rs. W RU W 11.730 E r opean40beam. 1435 to 
1715 

Boston, Mar WRUAI1.790 European beam. 1430 to 
1805 

Boato. Maas. WRUA15.200 European beam. 1100-to 
1100 

Beato,,. Masa WBOS15.210 European beam. 1100 to 
1700: South American 
beam. 2000 to 2200 

Beata. Mau. WRUAI5.290 Centel American beam, 
2000 to 2400 

Bootee. Mar WRUL15.290 European beam. 1115 m 
1715; South American 
beam. 1730 to 1900 
Sunday. to 1800 Bodo'. Mass. WRUX17.750 European beam, 1131 tr 
1715 

Beaten. Mau. WRUW17.750 European beam, 1115 to 

Beau. Mau. WRUX25.600 Aran beam. 1330 to 

Clnelati. O. WLWSI 6.080 ire t aa South American 
beam. 1900 to 2400 

Cincinnati, O. WLWO 9.590 European beam. 1530 
1700 

Cincinnati. O. WLW82 9.700 South American bum 
1900 to 2400 Clubmetl. O. WLWSI11.700 European beam. 1511 u 

Cincinnati. 0. WLWS2211.700 North African beam 
1700 CIulnnatl. O. WLWR111.710 

1515 
Routh 

to 
American beam 

1800 to 2400; Sundays 
1900 to 2400 

WLW011.790 South American beam 
2000 to 2200 

WLWK15.250 European beam. 1200 to 
1700 

(Continued on page 64) 

Madinat', O. 

Clnelaaatl. 0. 

"He services all the midget sets." 
RADIO -CRAFT for MAY, 1948 

ESPEY 
?te CN,IeNr_itt C.,,;: 

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 lull 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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scar - 
DOWN - DOWN 
GOES THE COST OF 

TELEVISION 
GENUINE BRAND NEW 

R.C.A. TELEVISION KIT 

i lip Big ttiti 
=wM, ,Eat 

Now, for the first time you re offered a baste kit 
consisting of the finest essential components enabling 
you to build anything Iran, a r to a 20 Television Recr. ee,. These parts a the best the industry has 
to offer -All genuine RTC.A. Also included is a sche- 
matic diagram and a 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: 
Deflection Yoke Type Television I.F. and 

20101 Video Coll Kit Type 
Width C o n t r I Typ 204x2 
201R1 Vert f leeking-Ocllla- 
N or I von tot Linearity 200,22Ntormer 

Type 

Control Type 20183 Hotly. Blocking-Cecilia- 

Poe 
we Transformer 

tar Transformer 
TT,. 

Yoke Mounting HOW T1 Type 201x1 forme. yp 21 1 

Focus Cal Type 20201 SPECIAL 
Output e 

f 
V erttic al Outp T.ane- $ 6 9 50 rType 
Filament Choke Type COM- 
2041-1 PLETE 

The park In this kit, If purchased separately would 
list at ever 5139.00 Niagara saves you over SOY, or 
e big 870.20. GET YOURS TODAY. 

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 eonslsto of 
the most essential (and expensive) parts needed In 
constructing a television receiver. Starting with the 
hi. volt. power supply. for the scope, right through 
to the antenna This kit contains: High voltage scope 
transformer (for V or 7 tube), 2X2 filament trans- 
former, lo. volt. transformer for receiver. cathode 
ray filament transformer, filter choke. 6.3 filament 
transformer for 16 six volt tubes along with five volt 
transformer for the 5U4, the two hi. volt Titer con- 
densers. blocking encl.. trans former for all RF's sound 
and video IF's, peaking coils and discriminator 
transformer. The rectifier tubes 2X2 and 5U4. the 
picture tube 5BP4, and MI all aluminum dipole 
antenna are also included. 
A 26 page instruction book, Including large 12 by Ill 
schematic diagram, theory of television. circuit func- 
tions, explanation of scanning. preliminary volt. 
measurements, parts lay -out and final adjustment of 
the television receiver which facilitates easy alignment 
without the use of elaborate test equipment comes 
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 cap thus build a television receiver 
at many dollars savings. Q 
The above Kit with parts as mentioned $34.75 
The above Kit with 7EP4 for an additional 12.95 
Romainin0 set of necessary tubes 14.95 
Completely punched chassis for above Kit 5.50 

BRAND NEW 7EP4's 
INDIVIDUALLY BOXED-STANDARD BRAND 

A STEAL AT $17.95 
WRITE TODAY FOR OUR NEW ISION 
FOLDER ON SPECIAL KITS. COMPONENTS, 
TUBES. AND OTHER TV SUPPLIES. OE 
SURE YOU ARE ON OUR SPECIAL TELL- 
VISION MAILING LIST. 

PLEASE PUT MY NAME ON YOUR TELEVISION 
MAILING LIST FOR SPECIAL TV BULLETINS 

NANE 

ADDRESS ZONE 

CITY STATE 

NIAGARA RADIO SUPPLY CORP 
160 Greenwich St., New York City 6, N. Y 
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WORLD -WIDE STATION LIST 
(Continued from page 63) 

Location Station Freq. Schedule 

Ciacinnati, O. WLWR215,330 South American beam, 
1860 to 2400; Sundays, 
1900 to 2400 
European beam, 1300 to 
1700 North African beam, 
1300 to 1700 
European beam, 1200 to 
1515 
South American beam, 
2000 to 2200 
European beam. 1200 to 
1500 North African beam, 
1200 to 1500 
European beam. 1100 to 
1710 
Guam-I'hlllnptno 
0400 to 0930 
Japaukse- Chioso loam. 
0430 to 0930 
Philippine East Indies 
beam. 0400 to 1005 
South Amivlran beam. 
1900 W 2400 
Alaskan beast, 2215 to 
0745 
Alaskan beam, 2215 to 
0345 
South American beam, 
1000 to 2400 
lLuwallasu boom, 0400 to 
1005 
l'hinesoJapanese beam, 
0400 to 1005 
Hawaiian - Australian 
beam. 0230 to 0345; off 
Manual's 
Chinese beam. 0230 to 
0345 
(.Tenors- Soathesnt Asta 
beam. 0400 (0 1005 
South Pacific boom, 0030 
to 1700; Routh American 
beam. 1900 to 2400 
South American beam, 
1000 to 2400 
South American beam. 
2000 to 2200 
Brazilian beam, 1800 to 
1900: 2000 to 2200 
European beam. 1515 to 
1800 
Ataalcsn beam, 2000 to 

European can beam, 1400 to 
1700 
European beam, 1515 to 
1400 
European boom, 1000 to 
1800 
European beam. 1100 to 
1700: Brazilian beam. 
1800 to 1900; 2000 to 
2200 

New York City European beam, 1115 to 
1630 

New York City South American beam, 
1900 to 2400 

New York City European beam. 0500 to 
1815 

New York City European 80Soth beam, 

beam. 1000 to 2400 
New York City WCBX E:urowan beam 1115 to 

1630; South Amer pan 
beam, 1045 to 1700; 
1800 to 1900; 11razIllan 
beam, 2000 to 2200 

New York City WNRI18.160 European boom, 1000 to 
1800 

New Yedt City WOOW27.500 European beam, 1100 to 
1500 

New York City WCRC21.570 European beam. 1100 to 
1630; South American 
beam. 1645 to 1700 

New York City WNRA21.610 European beam, 1000 to 
1500 

New York City WNRX21.730 European beam, 1100 to 
1330 

San Frtuselseo KGEI 9.530 Hid- Pacifia beam. 0030 
to 0 5 3 0; Philippine 
beam, 0545 to 0930 

San Francisco Chinese beam, 0700 to 

San Francisco Alaskan beam, 2215 to 
0345 

San Francisco 
2230 to 

American beam, 

San Francisco Philippine holm. 0030 to 
0345; Philippine - East 
Indies bean:, 0460 to 
1905 

San Francisco KWIX11.860 Janmese- Urinous beam. 
0400 tif 0930 

San Francisco KW1011.900 Sarah Papille beam, 0030 
to 9630 

San Francisco KWID17.760 South American beam, 
1900 to 2400 

San Francisco KGEX17.880 South American holm. 
1900 to 2400 

Schenectady WGEO 9.530 South AmmlrOn beam. 
1900 to 2400 

Schenectady WGEX 9.670 European beam, 1530 to 
1700 

Schenectady WGEA11.770 European beam, 1415 to 
1805 

Schenectady WGEA11.810 Brazilian beam, 2000 to 
2200 

Schenectady WGE015.330 European beam, 1115 to 
1730 

Schenectady WGEX17.880 15tnmean (seam, 1100 to 
1515 

UNITED STATES 
Schenectady WGEA21.590 European beam, 1115 to 

1400 
Washington WWV 2.500 U. S. Bureau of Stand- 

ards; continuously 
Washington WWV 5.000 U. R. Bunsen of Stand - 

rds; continuously day 
and night 

Cinelnnatl, O. 

Cincinnati, O. 

Cincinnati, O. 

Cincinnati, O. 

Cincinnati, O. 

Cincinnati, 0. 

Cincinnati, O. 

Delano, Cal. 

Delano, Cal. 

Delano. Cal. 

Delano. Cal. 

Delano, Cal. 

Delano. Cal. 

Delano, Cal. 

Dixon. Cal. 

Dixon. Cal. 

Dixon. Cal. 

Dixon. Cal. 

Dixon. Cal. 

Dixon. Cal. 

Dixon, Cal. 

New Yost City 

New York City 

New Yak City 

New York City 

New Yak City 

New York City 

New York City 

New York City 

WLWRI15.350 

W L W R215.350 

W LW 017.800 

WLWK17.800 

WL W 8121.850 

W L W S2"1.650 

WLWL121.690 

KCBA 0-170 

KCBF 9.700 

KC/314 U.750 

KCBR15.130 

KCBA15.15u 

KCBF11.810 

KCBA21.460 

KNBA 0,000 

KNBI 0.120 

KNBA 9.650 

KNBI 9.700 

KNBX11,790 

KNBX15,250 

KN9111.770 

WCBN 9.650 

WNRX 9.670 

WOOW 9.700 

WCDAII.730 

WNRX11.830 

WNRA71.870 

WOOC15.130 

W RCA15.150 

beam. 

WCBN15.270 

WCRC15.270 

WNR EIS. 290 

W NB117.780 

KWID 9.570 

KWIX 0.570 

KGEI 9.670 

KGEX11.730 

Location Station Fred. Schedule 

Washington WWV10.000 U. S. Bureau of Stand 
arde: anttnuoualy da; 
and night 

WWV15.000 
aIIad. 

d 
u 
8; 

n. igBnhut 

ranu 
o ud ly 

B tandad- Washington 

Washington W WV90.000 U. B. Bureau of Stand- 
ards 

Washington WWV25.000 U. El. Bureau of Stand- 
ards; continuously day 
and night 

Washington WWV30.000 U. B. Bureau of Bland - 
ards; continuously day 
and night 

Washington WWV35.000 U. S. Buroau of Btand- 
ards: continuously dey 
and night 

S.S. R. 

Koomm somolsk 
K U.720 0700 to 0815 

9.560 2100 to 2400 
Moscow 6.810 schedule unknown 
Moscow RVIS 5.940 2300 to 1000 
Moscow 8.030 schedule unknown 
Moscow 9.680 1600 to 1745; 2315 to 

Moscow 7.300 1300 to 1800; 1815 to 
2100 

Moscow 9.480 2200 to 0200 
Moscow 9.710 2300 to 0730 
Moscow 11.630 1930 to 0300; 0800 to 

0800: 0830 to 1300 
Moscow 

11.630 

0900 to 1000; 2000 to 
2130; 2200 to 0100 

Moscow 11.880 2200 to 0600; 0730 to 
0845; 1100 to 1600 

Moscow 11.880 1820 to 1980; 2000 to 
2045 

Moscow 15.320 0000 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 

Moscow 

Moscow 

URUGUAY 
Montevideo 
Montevideo 
Montevideo 

VATICAN CITY 
VATICAN CITY 

16.840 

35.230 

CXAS 9.820 
CXA 1911.830 
CXA 1011. 900 

HVJ 5.970 
H V 111.740 

VATICAN CITY HV115.120 

VATICAN CITY 
VENEZUELA 

Barquisimeto 
Barpu:sl net 
Brgu islmeto 
Caracas 
Caracas 
Caracas 

Carleas 
Caracas 
Coro 
Maracaibo 
Maracaibo 
Maracaibo 
Maracaibo 
litaracay 

Brida 
Puerto Cabello 
Sao Chrislobal 
Trujillo 
Valencia 
Valencia 
Valera 

YUGOSLAVIA 
Belgrade 

1590 to 2100 
0800 to 2200 
1830 to 2115 
1000 to 1100 
0015 to 0025: 0030 to 
0900; 1100 to 1145 

to 0930; 1100 to 
1145 

HV117.440 0715 to 0845 

YV9RS 8.490 
YVSRC 3.510 
YV3RN 4.090 
YVSRY 3.380 
YVSRW 8.400 
YV6RX 3.500 

YV6RS 3.530 
4.920 

YVIRY 9.770 
YVIRT 3.370 
YVIRU 3.440 
TWINY 4.750 
TWIRL 4.810 
YV4RK 3.390 
YV2RC 3.420 
YV4RQ 3.480 
YV2RN 4.830 
YVIRO 3.310 
YV4RP 3.460 
YV4R0 4.780 
YVIRZ 4.840 

1630 
1800 
0630 
0930 
0560 
0930 
2230 
0530 
0600 
1800 
1730 
1900 
1730 
0530 
1800 
1800 
1700 
'loo 
1700 
1730 
1630 
1630 

to 2190 
to 2130 
to 2280 
to 2230 
to 2230 
to 1400; 1530 to 

to 2230 
to 2230 
to 2130 
to 2230 
to 2130 
to 2130 
to 2230 
to 2230 
to 2130 
to 2130 
to 2130 
to 2130 
to 2130 
to 2130 
to 2145 

9.420 0000 to 0230; 0630 to 
0845; 1110 to 1125 

"SPIRITED" 
HANDY 
TALKIE 

Simple way how +o 

convert old Handy 
Talkie case into very 
"refreshing" utility. 

-By Grego 
Banaltuck 

WOOD 
BASE 
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Gettour ALLIED catalog Now 

172 Value-Packed Pages Including 
Everything New in Radio .. 

FIRST WITH 

TELEVISION by hallicrafters 
Amazing Performance at Low, Low Cost! 
Fully described in ALLIED'S latest Catalog -the new Hallicrafters Model 
T -54 Television Receiver for use in all television areas! Here's perfected, 
dear, sharp, bright Television at low, low cost. The 7" diameter view- 
ing tube provides brilliant picture 5%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 operare! 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 I 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, 201h' long, 954' 
high, 16' deep. For 103 -123 volts, SO-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 

RAD10 

SUPPLY 

HOUSE... 

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 makesof ports and equip- 
ment-all from one great, cen- 
tralized 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 Horn! 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 Ilallicrafcers' T -54 Television Receiver. 
Enclosed S Full Payment 

Parr Payment 
(Balance C.D.D.) 

Send ALLIED Easy Payment Plan details and order blank 
Name 

Address 

Gtr zees Statte 
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tO 
o(F 

/Send for 

FREE 
BULLETIN 
Sent you every month. Its 
crammed full of real buys. 
A post card with your 
name and address brings 
it to you. You can't afford 
to miss its bargains. Mail 
your card today. 

QUALITY ITEMS 
AT LOWER PRICES 

O1-41 pFF 
at % _RSE 

Un 5000 ers 
OZ 

nebwe9 
You 

off 
mode tem-- 

Y *t''.° 
o go 

59c 
ot w,on9 

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 

CONDENSERS GENaRpTDui,«r 

castern mo _ rpfd tnou^t' 
n,eschondi;aod.slot 

d 
51.00. e5h esc^t 

/g str ;97e1e W ógrsl 3c, 

g1000 oss se re 

tLE 
CRYStpES 

RSp 
e 

model 111tYpeSc L22. NIVE 

! 
Oe 

foL26,127r 
L941Á`W 

l?CV L25. 

5:1 

76, es x s/i 
l70 W 57M 

S;te 54.45. 

x2 t pr;o 39 
YY f:OSY 

Y00 Si 
for 2g0 

DEMAND THIS 

SEAL OF OVALTY 

1 

K H V I V SUPPLY & 

ENGINEERING CO., Inc. 
125 SEIDON AVE. DETROIT 1, MICH. 

ORDER INSTRUCTIONS 
Minimum order -$2.00. 25% de- 
posit with order required for oll 
C.O.D. shipments. Be sure to include 
sufficient postage -excess will be 
refunded. Orders received without 

postage will be shipped 
express collect. All prices. 
F.O.B. Detroit. 

46 

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) 

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 
parts required $2.15 

Kit with all necessary parts to 
complete above $6.95 

Leas tubes 

DYNAMOTOR 
(Slightly Used) 

Input 04 V D.C. 12 Amp. 300 
V. D.C. .26 Amp. Output 150 
V. D.C..01 Amp. 14.6 V. DA. 
6 Amp. with Voltage Regu- 
lator and Filter System 52.56 

BUTTERFLY TUNERS 
80 to 800 Mc.. 300 to 1000 
Mc. New In cartons-41.89 

PHOTO -CELL 
AMPLIFIER 

110V. 60 Cy. Drawer type. 
Has milliammeter on front 
panel. Complete with tubes 
6V6. 6.77. 45. 80, VR105 

$9.95 

PARABOLIC REFLECTORS 
16" spun aluminum. Alsak 
fn, for 1200 Mc. Up. 
Pr. $3.00 

Remote Control Tuner 
0-88 /ARCS Tuning head 
6 volume controls lese 
switches 39c 

3 for $1.00 

PHOTO CELL RELAY 
CONTROL 
Amplifier De 
V r y Com- 
plete with 
Tubes. 

$9.26 

MASTER CONTROL 
FOR 

RADIO 
Compase 

Com- 
plete with 
meter. 

$1.39 

TRIMMER AND PADDER 
Condenser Assortment 

20 for $1 
CONDENSER 

ASSORTMENT 
Mica, Ceramic. Paper, Tubu- 
lar, by -pass and Can. 

100 for $2.69 

MICRO AMMETER 
Beede 0 -200 D.0 $3.00 

MILLI AMMETER 
Beede 0 -1000 MA $1.95 

METER RECTIFIERS 
Full Wave 95c 
Half Wave 65e 

v 

PUSH BUTTON 
ASSEMBLY 

Can be med on 
most any stand- 
ard radio. COtn 
plete With con- 
denser and re- 
Astor 4 
stations .... 79t 

RESISTOR ASSORTMENT 
% and 1 Watt . . . Asst. 
Ohmic values . . 
100 for $1.69 500 for $6.95 

KNOB ASSORTMENT 
25 Knobs, all popular.... 
piles $1.00 

- ÿ Ì'/vr' :c.\ A.4\\W& \ \\oa. 

AMERICAN SALES COMPANY 

AMSCO KITS 
BEAT THESE PRICES IF 

YOU CAN 
100 Resign. % A i' Watt 

asst. 1 1.69 
100 Mica Condenser. art 2.89 
100 By -pass Tubular Cond 

asst. 6.89 
25 Fleetrotytic Cond. art 3.29 
60 Bath Tub Cond. art 2.59 
20 Padden Cond. 1 -2 -3 -4 

ant. .99 
12 Variable Air Trimmer 

Coed. Hens art. 1.49 
20 Knobs asst. 1.39 
25 Tube Sockets ant. 2.49 
20 Wire Wound Resistor 

6- 10 -25W asst 1.89 
6 Mike Buttons asst .89 

20 R.F. Chokes stet .99 
10 Volume Control. asst 1.79 

5 lbs. Hardware asst 4.29 
6 Chokes and Output 

Transformer asst. .79 

Items 
kits told Separate- 

or p3.35 
a. Motown Tour. for of rr°Only 

f9a 
AND OCT A NADN[sYR FREE! 

Orison INDICATOR 
1 

T-24 
Mike with Cord and 

H d 

BUILD YOUR OWN 
AMPLIFIERS 

20 Watt Amplifier dmilar to am- 
plifier ape/gifted on page 42 of 
7enuary Radio News. U s e s 

1 -5U40 . 1 -8= . 1 -68N7. 
2 -6V9 push pull. Unlrorsal 

output transformer 8 -19 -16 and 
600 ohms. Make end phonograph 
input. Chanta 18'110'. Conplrte 
with all part. and .rPrvnatlo 
diagram. 
Leas tabes $14.95 

Complete with tubes $18.75 

3 TUBE PHONO 
AMPLIFIER 

AC/DC. Uses 1 -3526 ... 1 -128CT 
1 -501.8. Bet complete with 

81l parte and Ott metic dia- 

tas tubes $3.95 
SERVICE KIT 

K it Include. a 
nt oft 

loo Resistors. Va an m d1 -watt. 
SO Condensers, paper, mica elec- 

trolytic i 
10 Switches, Toggle, Gan. L 

Rotary. 
100 ft. Spaghetti. various aloes. 

12 Knobs, round and bar. 
2 

lbs. ..hookup wise. 
20 

e Volume Controls. lo Trie Sockets. 
1 Ib. 

Hardware (screws. nuts, 

Wire Wound Resistors -io a 25 
Watt. 

10 
Connectors, 

(Phone) S Tip 

12 d ars n Teerminall Boad 
26 Ceramic Insulators. 

1 r1 i .cain 
Screw ö nn 

1 Tub. Puller. 
2 Allen wrenches. 
2 Panel Fuse Holders. 
4 ',incline Post Stripe. and mane 

other valuable hems. 
Your Cost $995 Complete 

\\\ \s \-a\ ` 
1$11 West 47th Street 

Cbkoso, Illinois 

62-1/2 
2x4 

3 /8- PLYWOOD 24-WIDE 
FOR SHELVES 

21(4-2-, 

58 -V2 

3/4'71.111000 
TOP 

SNIE VIEW 3--4 rT calENVONS IN ItlS FRONT VIEW 

Fig. 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 It the ONLY COMPLETE KIT 

FM COIL & CONDENSER 
KIT 

Designed for operation on 88- 
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 $1.96 

RESISTOR KIT 
100 Carbon Resistors, }41 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 
55 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 
at cutters, screwdriver, insulat- 
ed alignment tool $3.25 

Operates on 110 -120 volts AC/DC. Gentians everything you need. Instruc- 
tion Book, Metal Chassis, Tube., Condensers. Resistors and all other nec- 
essary radio parte. The 36 -page Instruction Book written by expert radio 
instructs,, and engineers teaches you to build radia in professional man. 
ever. The first circuit built Is s simple one -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 MAY radio schools and 
colleges. All of the commonly -used detectors are used, including diode, grid 
leak, plate and Infinite- Impedance. The transmitters are designed with 
Hartley and Armstrong oscillators, using screen -grid and control -grid modu- 
lation. Both vacuum the 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 
plue rectifier, gradually grow more complex. and finish with several examples 
of radio sets using three tuba plus rectifier. 

PROGRESSIVE RADIO KIT ONLY $14.75 
SPECIAL FREE OFFER 

Electrical and Radio Tester ant absolutely FREE with each Progressive 
Radio KIL PLUS FREE membership in Progressive Radio Club. Entitles 
you to free expert advice and consultation service with licensed radio 
technicians. Writs for further Information sr ORDER your KIT NOWI 

pRocROAMPLIFIER KIT 51575 

HIGH FIDELITY. NUMLES8. AMPLIFIER. 
SEVEN TUBE PEFORMANCE 

mia newest Progressive Kit will enable you 
to build newly -designed, high fidelity, 
hornless amplifier. 
Beautiful aluminum custom - punched chains, 
etehed tone and volume control plates. 
Designed by former Western Electric engineer. 
Ideal amplifier for television kit or set, FM tuna. AM tuna. mimopti e, 
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 -uo. 
Separate mike and phono Input. Regulated power supply maintains con- 
stant voltage supply. DC hater supply, whether amplifier is used on :U' . 
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 decoupled 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, I twin -Mode phase Inverter. 
and 1 voltage regulator tube. 
Progressive AMPLIFIER HIT (less Tuba and Speaker) soly $ 15.75 

TUBES for Progressive Amplifier Kit 1-12317, 1- 12977. 1 -VR75, 2- 12A6's. 
Complete Set Only $3.00 

BUILD A 5 TUBE AMPLIFIER - - only $975 
Meal for phmo7laph. FM tuner or microphone. Has 5 tubes including rec- 
tifier. Kit is msmli a with tubes. chassis, volume control, tone control, 
radio parts, hook -up wire. solder and instructions. We esn provide 4 -inch 
I'M. speaker with mounted output transformer to fit on chassis. priced 
at 61.95. Or use this kit with your own weaker. It has 5 watts $9 75 output, more than enough to drive a 12 -Inch speaker Only 

ESPEY CUSTOM -BUILT AM -FM HIGH FIDELITY RECEIVERS -- Model No.7 -BC 
1. AC Superhet AM -FM receiver. 7. Nigh-Fidelity AM -FM reception. 
2. Frequency Modulation Circuit. S. Full -ranga combination b a M 
3. 11 angst quality tuba. Ineludin0 treble watt control. 

rectifier. 9. 13 watt (maximum) uM -Pall 
Audio o 4. 4 goal purpose WWII give is 

tubs pe neo. 10. ÿ 
e 

0 Ingnt M speaker with Alnico 
6. Automatic volume Control. 11. indirectly illuminated "elide- 
s. Full -range volume control. rule" dial. it RNA listed. 

Your Pile* 584.00 926.00 deposit required with C.O.D. orders 

12. Loop antenna for AM and Folded 
Dipole ntenna for FM reception 
euppi ied. 

13. Provisions for external antennas. 
14. Wired for phonograph operation. 
1e. Licensed der RCA and Nagel. 

tine patents. 

G lire FOR PRO- PROGRESSIVE ELECTRONICS CO.,Dept.RC -12 W :nyid öroe °n QUAN- 
TITY PRICES 497 UNION AVE. BROOKLYN 11, NEW YORK Alsn úi collect.ra 

AN ITALIAN POCKET RADIO CIRCUIT 

SERVICESHOP 
TESTS SERVICESHOPS 
(Continued from 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 corn - 
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. 

68 

What shall I do next, 
Mother? 

Suggested bi, 
Alice Laqueur, 
New York City 
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ENVY- why play p 
ANTE 

" 
Stake? 

when your business 
is at 

good reputation, tde 
ds, but may bel,de- 

o by many single dissatisfied 
cus- 

suoyed by a sing 
is too valua- 

tomer. Your reputation 
is 

too 
"saved" 

ble to risk for the few pennies 

unknown "bar- 

gains." 

buying inferior or 
repeating 

gains. Thais why we keep cep 
customers 

"Your Reputation AndYth best means 

deserve the best 
r» a be 

Sprague. 

SPRAGUE TM TUBULARS -TA. fing truly prvdkol MOLDED Paper Tubular Capacitor. SPRAGUE ATOMS - Universal Midget Dry Eleetrolytie.l 

SPRAGUE Me-Universal Mounting Replacement' SPRAGUE EL -S.N- Mounting Midget Con Type' 

q SPRAGUE THESE SPRAGUE PRODUCTS ARE 
. for , UNCONDITIONALLY GUARANTEED! 

w 
you re Rig/.. When used at their capacitance and voltage ratings, these 

Sprague Products are unconditionally guaranteed tO 
render satisfactory performance. 

CAPACITORS 
*KOOLOHM 

RESISTORS 

(JOBBING AND DISTRIBUTING 

T. M . Reg'. 

SPRAGUE PRODUCTS COMPANY, North Adorns, Mass. 
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,l000footroll 17.50 
FOLDED DIPOLE ANTENNA, reflector type 7.25 

FM CONDENSER & COIL KIT, with instructions and schematic diagram $ 4.95 
INTERCOMMUNICATION SYSTEM, master & station complete with 8 tubes 17.97 
VOLUME CONTROLS, 50M ohms, 34, 1 or 2 Mega, all with switches .89 
OUTPUT TRANSFORMERS. match 50L6, 39c, push pull .. 55e, 6V6 .. 59e 
TOGGLE SWITCHES. SPST ..... 15e, DI'ST 25c, DPDT.. 40c 
SELENIUM RECTIFIERS. 75 ma 49c, 100 ma. 59e 

CONDENSERS 
.001- 600V....Per Hundred 23.95 
.01- 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 

4060/20 -150V & 25V 44 
50/30 -150V ' 44 
8-450V ' .27 
10 -450V .32 
16- 450V .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 
6F5GT, 6J5, 6SA7, 6SK7, 6SQ7 .47 
36, 37, 77, 78, 6H6, 6D6 " .49 
12AT8, 12BA6, 12BE6, 12SQ7 " .49 
128A7, 12SK7, 6F6GT, 75 .49 
6J7, 6K7, 6Q7, 6SF5, 6SN7 " .65 
35A5, 85L6, 50B5, 50L6, 50Y6 .55 
48, 6A7, 6A8, 7B7, 25L6 .59 
OZ4, 6X5GT, 7F ?, 7N7, 7Y4 .65 
1A5GT, 1A7GT, 1H5GT, 1TSGT, 1N5GT " .74 
184, 1R5, 1S5, 1T4, 3Q4, 3Q5, 3S4 .79 
14A7, 14B6, 14Q7, 35Y4, 50A5 .95 
1LN5, 6AC7, 6L6G, 70L7 .95 
1LC6, 1LH4, 1LA6, 117Z3, 117Z6 .95 
25Á6G, 117LGT, 117N7GT, 117P7GT 1.35 

`BROOKS RADIO DIST. CORP.-80 Vesey St., (Dept. A) New York 7, N.Y .--Ì 

CHOCK 

FULL 

OF BUYS! 

RADIO e TELEVI- 
SION PARTS - KITS N, 

PUBLIC ADDRESS 
INTER-COMMUNICA- 
TORS RECORDERS 
RECORD (HANGERS 
TEST INSTRUMENTS 
TUBES AMATEUR 
EOUIPT CHANCELLOR 
RADIOS HARDWARE 

TECHNICAL BOORS 

A MUST for all 
Service Dealers 
Amateurs 
Experimenters 
Industrials 
Institutions 
Government 
Agencies 

RADIONIC EQUIPMENT COMPANY 
170 NASSAU ST., NEW YORK 7, N.Y. 

.hune Theatre t o , O . 

"e 1. WOrih 2.0471 (obit 
nt 

RADIONIC EQUIPMENT CO., Dept. 105 

170 Nassau Street. New York 7. N. Y. 
Send at o catalogs. 

es 

ce your free catals. supplements and bar- 
gain list as published -listing product of leading 
manufacturen of radio-electronlc pans and e0ulpment. 

NA SIE 

P.O. BOX or STREET 

TOWN 
I- 

STATF 

Do you nee 
BINDING POSTS? 

The XL PUSH POST ith its Spring 
Action assure. Constant Contact and 

factured 
connection. 

in All Aluminum Type at 
at 
Alum2inum 

each. 
Body. Bakelite Top Type BI 

zit Lac each. 
TSPaa Cr or HP. ALL BRASS- .STAIN- 
LESS STEEL SPRING & PIN. PROVEN 
l'y 240 HR. SALT SPRAY TEST u NON - 
CORROSIVE at lac each. 

Manufacturers and Dealen Liberal 
Discounts 

X. L. RADIO LABORATORIES 
420 West Chicago Ave.. Chicago 10, Ill. 
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RISCO HAS IT 
All Chamfers Brand New 

MIXER CHANGER 
PLAYS 10" and 
12' recorda at the 
same time ..115.50 

DETROLA, $13.76 
Q L RECORDERS 
Single Speed. .122 
Dual Speed ....$26 

40% off on 

$15.50 Becordiec Recording 
Blanks. 

Above Easily Attached to Any Radio 
or CAN BE USED WITH AMPLIFIER BELOW 

SERVICEMEN'S SPECIALS 
100- INSU1. REM. KIT %. 1. SW 11.45 

25 -MICA COED -CODED .69 
15-ASST. KNOBS .89 
15 -ASST. BY -PASO COND. .89 
15 -ASST. SOCKETS .69 
10 -ASST. VOLUME CONTROLS .89 

TEST LEADS. 50 IN. LONG .49 
NEON TESTERS .29 
ALLIANCE PRONO MOTOB6 2.50 
ASIATIC L -70 or SETIER GLIDE@ PltTEUp9 1.79 

PHONO AMPLIFIER 
3 TUBE AC -DC 

wti 
evel.. Tone $2.75 

Uses I2SQ7, 5018,3325. 
Wired & Tested 

Set of 
Output T in.UC... fi 
5e Alnico apk. 1.t 
PHONO OSC-2 -TUBE 

Wired a Taxied 
2500 

I 
on C.O.D. OURrs. 

NEW SHOW 
Filled 

ROOM 
Received 

VISIT OUR MEW fMOW ROOM 
Free Catalog "C" Just Out 

We Specialise in Mail Orders 
25 WEST BROADWAY N.Y.? 

2 Tubes-111.50 2.75 

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 I3, N.Y. 

SHANEY'S PERFECT 

STEPS AMPLIFICA Zp 2e STAN/ 
FOI OtTAOE 

AfMPLiFiE8 CORP. of =MCiÁ 
I 

398-10 Broadway -:- New York 13, N. Y. I 

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 v.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 servios. 
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 
to 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.£ 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 150 miles, spor- 
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 
(me) (kw) 

2.5 0.7 
5 8.0 

lo 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 

40.1 kw for first 4 work days after 1st 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 af. 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 1305 which 
is the next minute. At exactly 6 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. 

YOUR DOLLAR 1 

1. BUYS MORE At r 

ID AMERICA 

This famous -make FM 
antenna has been ad- 
Yertlsed 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 ap- 
proved Rat -type, solid 
dielectric with weather- 
re slating insulation. 
Mount anywhere 
easily ... vertically or 
horizontally to match 
polarization of 

mitring station. Illus. 
trated Instruction* 
and all necessary 
hardware. A screw- 
driver is only tool 
needed for assembly. 
Dynatenn is seam- 
less, hest- treated, 
all aluminum - 

will withstand 
weather. 

495 
each 

$4.45 each 
In lots of 8 

PERMEABILITY TUNER 
Build a really HOT S or 6 tube AC -DC superhet n 
ceiTert Takes place of old -style Rang condenser. rf 
and antenna coils: regular 455 KC intermediate rte 
quency. Compietewith perlpseabllitytuned 
oscillator coll. 4'z2M ,2H diameter dial 
drum. Order MA -2169 Loop Antenna ISc; .S 24 
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. rat 
Aluminum finish. 
MA-2093-3 -position 
switch, two wired Jacks 
for PL -55 plugs, inter. 
nal Jack strip, Hrcult 
diagram. 3'z3H'z2 - 
Aluminum finish. 

MA-2095-6 -position, 
5 -prong female recepa 
tacle. Black freckle an 
lab. 2H z4H 
MA- 21M- Volume con. 
trol, Jacks for FL -55, 
PL -68. 2H'z3H z1J4. 
Aluminum finish. 
MA-2092 -4 - posi t ion 
switch. Aluminum an 
ish. 2ti's2Wal %'. 

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 
leas than 100 -foot lengths. 
MA -5118 -100 feet ..22.89 

Coaxial Cable Connectors 
PL -259- Low -loss connector for RG -8 /U 
and RO -11 /U, or use adapter for other 
coaxial cables. Silver -plated, machined 
brass. Inserts are sow -loss mica. Excess- AA 
tional quality at low price. MA -2828. 66ZPIC ea. 

Use a PUNCHED CHASSIS! 
Save time and effort with s punched chassis. Takes 
the hard work out of building receivers, amplifiers, 
etc. 
MA- 2913 -1615x2' MA- 2907 -10 H z3M's 

16 tube 590 1W. 6 tube 29e 
MA- 2916- 14 *x6X'x254 H MA- 2911 -10 'a3 

29c 8 tube 4 1H'- 7 tube 29c 

MA-2903-111%x5 tea 5-tube 
3 H'. 7 tube 39e 

5 -tube (for chassis 
lock sockets) 290 

M` -29- 1'x5: M3.2915-5Mzl H' i4 
390 95o 

ORDER FROM THIS AD! 
Quantities are limited, w Get your order In now! 
Minimum order shipped. $3.50. Send 25% deposit. 
balance COD. Get on our msllina list to receive BIG 
BARGAIN BULLETINS that list latest, greatest 
buys In radio parts. electronic equipment. Send 
Orden to stop address, Desk RC -58 

HARD - 
TO -GET 

LEO ONE PARTS 
WIRE & TAPE RECORDING COMPON- 
ENTS. Essential "hard-to-get" parts for 
units described in Radio News, Feb., '48. 
WIRE RECORDING- PLAYBACK HEAD. Precision 
built Three -Cbil (voice. erase & bias): 4 pin 
plug-in type. Moulded bakelite case (1%' z 1' z 
:6.) grooved to provide maximum am- $6.95 
tact and seneluvhy 
WIRE SPOOL SPINDLE. Polished aluminum. Takes 
spool with 1 %' hole. ii shaft hole: % 39C deep 
RM.4 RECORDING MOTOR. Heavy duty, 110V., 
00 cycles. Adaptable to WIRE. TAPE or DISC 
RECORDING & PLAYBAC7t. 5/16 O.D. shaft 
9% so., 2 % deep. lass turntable, mta.t495 
plate & drive wheeL Shpt. wt. 8 lbs. 
PERMALLOY OUNCER LAMINATIONS. Hydro- 
gen annealed Specifically for use In constructing 
TAPE RECORDING -PLAYBACK BRADS. Per 
auncer containing laminations 40e 

ALNICO ERASE MAGNET. '92" shape' polished 
poles for TAPE er WIRE % z rib x ib . 3/18 

*Seed for latest Illustrated "ALNICO MAGNET 
supplement. 

TUBES! TUBES! TUBES! 
All ln perfect condition, but In unsealed satan, 
Most type. in stork st up to 80% off lilt. Every 
tube guaranteed 90 days. Xi 
#42. 7 75, 77 8,g8H6 er 6K7 

8 
d9 

7t 37, 39, 5íC4. 8(2) BPS. 637. ORS. OSAI, 

or 12557 
88H7, 6817. BU7. 12877. 128Kí 

SIA7. SUS, 
TUBE 7A7 50, 50855IYR 

5028.....59 
11 

Miniature (1 eq. z 8 %-1 Per 100 .9B 
OT. sire OW sq. z 3% -) Per 100 1.25 
Medium (1 %' so. z 4W) Per 100 1.40 
Largo it sq. z 5'1 Per 100 1.79 

WHIP ANTENNA. 9 ft., flexible. lightweight 
(8 oz.). 10 section weatherproof finish 11.25 
RCA VICTOR POWER TRANSFORMER for models 
R -32, 45, 52 or 75. Unshielded 5.95 

U17 ~ is YOUR LUCKY NUMBER!!!* 
Yes, Leotone's new JUMBO RADIO 
PARTS ASSORTMENT is the YEAR'S 
BEST BUY! 17 FULL POUNDS of new 
and dismantled radio and electronic parts-- 
COILS, TRANSFORMERS, WIRE, HARD- 
WARE, SPEAKER REPAIR PARTS, RE- 
SISTORS, CONDENSERS, etc., etc. All 

i these AND MORE for 
only 

owrreswwe 
2.95 

T -30 THROAT MIKE NECKaAND. 
Excludes outside mIse, leaves hands 

n'ee. ñewr set carbon boum n 
brand 

a. A 

sPECIAL EACH 
0 12 far 2.95 

THROAT MIKE COR SWITCH. Com- 
plete with O ft ember card. PL438 
plug A SK -48 jack .35 

E XPERIMENTAL TOGES. 20 td. receiving types 
testing. research. etc. Fil. tested 1.00 - FAMOUS MAKE. D P.D.T. 9/10 etieml contact,. with protective plastic 

housing. 18 -28 V. DC. 180 ohm coll. Overall: 15s 
1's 11,1., 35e; 15 for 5.00. 

RADIO HARDWARE TREASURE. an indispensable 
asst. of approx. 1000 nuts, screws, washers, etc. 

(SION SAFETY WINDOW f . 7 tube. Clear. 
heavy, convex plastic. Molded Sangs for mW. 
Each 

PRECISION RESISTORS. -1-1% wire- wound, fa- 
mous makes. Ohmages 2.35. fE 24.5, 100. 130, 405. 
840, 1740, 2500, 3300, 5290, 7800. 30K or 50K- 
MEGOHI8:.1. .125..2. .22..4..5, .6, or .75,E 

SPECIAL -1 megohm (1 watt) Oa. .75 

VARIABLE CONDENSERS: 4 GANG, 20-250 mod 

close right. 
sect. ball cabe ring 

shielded. 
%' x 2%*x 

Shig. wt 4 lbs. .89 
2 GANG, 365 mmf per sect. % shaft. 

8 %'z27i'z1 % .75 

Get on sur mailing list -Alwyn something newt 

A SETTER CONE -SUY LEOTONE 
FACTORY REPAIR SERVICE ON AU. SPEAKIRS 
HONO PICK -UP. 
Minimum Order 92.00 -204, Deposit required on 
MI orden. Pisase add sufficient postage. 
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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' 
\FOR RADIO' 

MEN! 

The busiest, most 

profitable electrical 

service of all! 
ELECTRIC MOTOR 11E- 

PAIR 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 eepe- 
daily 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 opportunItlu for the work almost 
anywhere. Statistics show there are 11 electric motors In 
the aietage small American burn,. Rig hones have many 
more -In oil burners, air conditioners, record players. 
elem:.vs, refrigerators, clocks, mixers, fans washer.. etc. 

And there are mulli -an moro m Industry! dopy motor re 
pair men are Sarre. Evan many big appliance shops must 
rend motora back to the factory for repair or to motor 
operi all. t.I 

fNO PREVIOUS TRAINING NEEDED 
ELEITItIC M(YpOR REPAIR book trachea you the wart 

from the beginning. Even important step L demonstrated 
both in teat and visually by more than 900 special illustra- 
tions. Quick reference guides show how to handle specific 
loos. Widely need for training begimora and for dally 
reference in busy motor shops. Corers pradlmlly every 
modern motor type and B FR meellanleal and electrical 
mot control systems. Unique Duo -Spiral Binding divides 
book Into 2 sections so that both era and related alustre- tau can be studied together. 

BORROW IT 
FOR 5 DAYS 

Send coupon now. Praia- 
tics from ELECTRIC MO- 
TOR REPAIR for 5 full 
days. See hose Interesting 
the work is -how rapidly 

It can be learned 
There, if not more 
than satisfied, re- 
turn book and your 
money will be cheer- 
fully refunded sod 
no uuusUma asked! J 

ALL THIS... 
for only $5! 

i 

ELECTRIC MOTOR 
REPAIR Includes com- 
plete discussions of 
motor parts, connections, 
reversing, trouble aea- 
lyrins procedure. re- 
winding, etc. Gives full 
Instructions on split 
phase motors: capacitor 
motors: repulsion typo; 
polyphase: alternating- 
current and direct -cur- 
rent types; universal. 
shaded -pots and fan 
motors; d -e generators; 
Synchronous motors and 
generators. etc., as well 
as motor control units. 

160 "MI LO" 
Op Tiy>S-OffER' 

Dept. RC58, Murray Hill Books. Inc. 
232 Madison Ave., New York 16, N. Y. 

Rush m 
e 

copy of "fl F..CTRTC MOTOR RE- PAIR" for which I enclose $5 (55.50 fornir -nI 
r r send C.O.D. (In D.S.A. only) for tbl+ 

amount and I will pay peaunan 5S plue 
cha he delivers book. If book 
what I n d. return It within 5 days e 

you guarantee to rfund sty t5. 

Name 

Addrn. 

Icity a Zone Stat. 

1 

1 
1 

1 

MAY 
RESISTOR KITS $1.45 

assorted Late. and 
wire wound restate.. . . 

t4 to 10 watt. Wide 
range of values. All 
standard Items, 

SPEC 
CONDENSER KITS 

$1.75 
50 assorted paper and 
mica condensers . . . all 
new . . . good vaue. 

Wireless 
Operates u far 
used with automatic 
comploto with 2 tubes 

41 I 

a ® 
Phono Pro- 

Ampiner $4.95 
Thai unit is for 
O. E Rein.- 
canoe type cor- 
trldgo. Corn- 
uletely wired, 
lasted, Supplied 
with diagram, a 

Phono 
100 
record 

I" 

Onellfalor $4.52 
t. from radio and can be 

changer and player . 

all wired and tasted. Diagram. 

/ 
mec, / 

GS(7. 

lid 

Mike and 
Phu* Ampli- 
fiers $14.95 

This unit 'Md 
comploto with 
power transform - 

. 3 tubes and 
mrd ct 

all wired and 
tested. Diagrams 
supplied, 

j 

d tube 

RADIO PARTS 
Astatic Crystal Pickups 51.59 

Astatie culata! Cartridge.. Ir70A. I. -26A, 
1, -4D 1.60 

Selenium Rectifiers. 100 MA .09 

let Meg. Volume Controls & Sw, Lang Shaft .35 
Ose. Coil 125A7 .15 

STANDARD MAKE 
50:30 -150v $ .45 
ilid 
36-25 60 .30 
25 -0r. ... .30 
16-- 950v. ,40 

CONDENSERS 
01, .02, .01 $ .06 

9a or 5' PM apt. 1.15 

6- Lyot speaker... 1.55 
`"m50 ohm 

sly- a lo with output 2.39 

All prima F.O.B. N.Y.C. -On C.O.D. 25% Dap. 

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. 
Big, 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 -058 
601 W. Randolph St.. Chlcaie 6. III. 
!'lease 

e 

end your Free Profit Guide Catalog and 
regular Supplements. 

Name 

Address 

City laus.... State 

SAVE AT RADOLEIC 

LABORATORY TYPE OSCIL- 
LATORS 

(Continued from, 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), 

VARIABLE OSC.I-- 

FINED OSC. 

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 

.002 
BFB i our 

INER -t0-11935EILTER AUDIO ALARI 

7- Electron- coupled Hartley os illator. 

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 

e, 

OUTPOa 

Fig. 8-A simple Twin -friode 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 subharmonice 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 THESE 

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 

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 Tuners. only Audio Tube common. Voltage regulated power supply. 17 
Tubes In standard model. Available with a 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 performance 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 1 

7C7 
TWO 

13MEG 
4/ 

'r. 

,620 

y T20rz5 

° MIK2 

5 

B- 

05 

220K 
j I H 

AAA 
1.2MEG 

500K 

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. 

PHONO 2..2MEG .02 INVERSE FEEDBAG( SW 

6L8G AAAI 

TWO ,Z '6.6(A 2 r 
= 6C8 

1.2 MEG 

350/10W 

TWO 

V .05T 

MIKE 2 

.05 f 
220K 

Z1,2 MEG 
IA5 

(MIKE I 

500( 500K 

4 
IMEG 

125 
1T50V 
OPTION. 

6J5a 

4 

B,. 
16.n 

250,x 
500,. 

.00075 

I SPKR 

TREBLE 
25K IRE .00075 

31( 20 
150VT 

n- 
30K 

5 

8 
31( 

50v 

_ 250K 

AI4MICA 50K 

20/450 
05 

03 

1. 
5T4 7e0vci/200MA 

C. I.B( 2012 SV 

1.2 MEG 500K 

-1.25(K 

500K 
NOTE: SHIELD 7E7 

8 7F7 TUBES 
PHONO 

2.5K/25W 

~20A5oV 
+275V 

1r+200V --A AN-5 
K1K/5OW 
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et, 
+325V 

ALL FILS ...° 
0.3v /3A 

10/450V".150 MA CH E10/450V EACH 
117V AC 

Come to the Great 
SHOPS OF 

COYNE .c, 
where you learn by doing" 

d 
.11 .:a!, 

RADIO 
ELECTRONICS - TELEVISION 

Q 
To Sueeeedin Television, YouNeed 

All- Around Radio Training! 
Trained Radio men needed now. Get Radio 
training and Ibe 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 abort 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. á RADIO SCHOOL 
S00 S. Pauline St., Dept. 58 -8H, Chicago 12, Ill. 
Send Big Free Book; 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 Increase speed 
with an Inatructograph Cade Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced s t u O e n t s. 
Arallable tapes from beginner's 
alphabet to typical messages on an 
subjects. Speed range 5 to 40 WPM. 
Always ready -no HEM. 

ENDORSED BY THOUSANDS! 
The 

t hee d Teacher literally 
cke. 

the 'Aare 
at tor nd 

` o" tu' fr aanetr code ...bout u. 
titer SIatae. Thousands of met-awful Coercion have 

acquired the rMle with the InstructoRranh Vvatem. 
Write today for convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4701 Sheridan Rd.. Dept. RC, Chicago 40, Ill. 
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PROJECTION TELEVISION! 
Convert your RCA Oto or Crosley 307 to this 

OUTSTANDING 

TELEVISION 

CONVERSION 

OF 19481 

The gigantic 
picture this 
set is capable 
of projecting 
must be seen 
to be be- 
lieved! With the we 

of the bask 
c.omponaota 
below. dia- 
grams and 
instructions, 
which are 

83d fi y 3ÓT só for 

practically any 10. 

One set con- 
verted by a 
Los Angeles 
company, 
was demon- 
strated at set can be converted to 
the Shriner s Projection Television 
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 1 ", 
Diameter 41/4". 
F 1.9 EF. 5 in. (127.0 
mm). This lens incor- 
porates in barrel a cor- 
rective lens for use with 
a 6TP4 projection tube. 
It is easily removable for 
use with flat type tubes. 
Lens can be utilised to 
project picture sizes from several inches to 7 x 9 
feet. Made by Bausch & Lomb $125.00 Optical Co. Dealers' Price 
Mounting ring available for above lens. Price $2.60 

30 KV RF POWER SUPPLY 

Dimensions- Length 
14 ", Width 11 ", 
Height 111 ". 
This unit has a low 
voltage suppiy sepa- 
rate from high volt- 
age pack. Low volt- 
age DC supply bas 
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, 18%" Depth. 
For use with RCA 630 chassis or Crosley table 
model seta. 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 -P 

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 loss of 
projected light. It is estimated that there is a 
loss 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 
55.00 -large sizes $10.00. $4.50 Dealers' Price of screen, per sq. 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), R10 
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 ri. terminal of the wobbler. 

VOLTS 

35 
25 

12.5 
6.3 
2.5 
2. o 
1.50 
A- O 

8 0 

VOLTS 

65 

13 

195 

260 

325e 

1120 T0R24-5K/20111 
R25-2.58/20W 

C20-C21 
16/450V EA. 

I__I_ lltllIIur. IMMIL/) MIIMC m_lw__._IIW 
1 MAIL MEOW: 

52 

II VAC 

? 
VR-105/0C3 T VR- 150/003 

¡-R25 

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 ke or a deviation 
of 30 ke 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 loo smell. 

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. Cl8b 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 Cl8b, 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, b-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 b -ke 
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 reoords 
or radio programs. The only materials 
required are two flashlight bulbs (33e- 
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- 
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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 & Nary) 
The best training coats the least t 
Actually, Ghirardi's 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 Unite ; Vac- 
uum Tubes; Detection; Amplification; Photoelectric Cb1LI Short Waves -a total of 36 basic subjects. U broken Into 
lessons and sold as a "course." you'd regard this told 
book e6 a bargain at 850 or morel Over 500 illustrations. 
Use coupon. Read it for 5 days M our Ask! 

A Complete Course in 

Only $5 
RADIO 

PHYSICS 
COURSE 

36 Courses in 
one giant beak. 

RADIO -ELECTRONIC 
SERVICING 

Learn professional service 
work at home! 

Study now for good job as a 
Sadie- }loetroele servlm repair ex- 
perti It's easy tealearn from Ohlr- 
erdt'e 1300 -page, prolusely illus- 
trated MODERN RADIO SERV- 
ICING book that mats you only 

Only $5 the 
5 

wo ketExpiates sserrvlice test in- 
strument and hen. where and 

MODERN RAID ILI why to use each type. Even tell. how 
to build your own. Tellz how to 
trouble.hout all kinds of radios, an- 
alyze their circuits. test rmmpanents. 
make all types of repairs. aNust- 

e ts. installations, etc. Even ex- 
plains how to start a successful radio 

service business. See Money - Saving Combination offer. 

SERVICING 
Learn to be a Service 
Expert - at home - 
without an instructor! 

CUTS SERVICE TIME 
IN HALF OUT OF 5S 
Whether you repair radios profes- 
sional.y or only work with them eau - 
alOnally, O h l r a r d l' s RADIO 
TROUBLESHOOTER'S HAND- 
BOOK can Lave you time nd atlas 
testing on-almost any lob, Just look 
up the make and model of the radio 
you want to fix. Book covers common 
troublo In over 4800 receivers by 
202 manufacturers. Tells what to do 
-exactly how to do it Over 800 
additional peas. contain charts. data., 
tube information, cales. etc.. that 
will help you save time, do better 
work in repairing any radio ever 
made. 744 big. manual -Sim pages. 
Weigh. almost 4 iba. Use coupon. 
Bon Money -Saving Offerl 

SAVE 

MONEY! 

Only $5 
RADIO 

TROUBLESHOOTER'S 

HANDBOOK 
NOT a 'study' bookl 

Let R A D I O TROUBLESHOOTER'S 
HANDBOOK save you time on common 
service jobs! Let MODERN RADIO SERV 
ICING train you for truly professiond 
radinelectronic service work. Get both big 
books ta specie' price of only 89.50 for the 
two Use coupon. 

Dept. RC -58. Murray Hill Books. Inc., 
232 Madison Ass.. New York IS. N. Y. 
O Enclosed find E.. .. for books checked; or fiend 
C.O.D. On U.S.A. only) and I will pay poetnan thin 

L plum tee cents postage. In either event, it I. understood I may return hooks after 5 days if not 
satisfactory and my remittance will be refunded. 
D RADIO PHYSICS COURSE SS (35.50 foreign) 
O MODERN RADIO SERVICING SS (15.50 foreign) 
D RADIO )TROUBLESHOOTER'S HANDBOOK SS (*LSO 

MONEY- SAVING COMBINATION 
Both Modern Radio Servicing and Troubleshooter's 
Handbook for only $9.50 for the two (Sl0.50 for- 
eign) 

Name 

Address 

city a Zone State 

75 
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G -C Products ore 

ovoilable at leading 

distributors Write for 

your'coPY of our new 

illustrated catalog. 

Better Products for the Radio Industry 
i 

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 
owner( 
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 
sert miniature tubes . simple 
to operate. Inserts or extracts 
tubes where fingers will not 
reach -into hard -to -reach 
places. Saves time and 
money. Ends tube break- 
age, prevents burnt fingers. 
No. S093-Miniature Puller 
No. 5093 -0 Display of 12. 

NEW G -C FIELD 
CHASS EZ 

Holds almost any radio 
chassis in position! Has 
special reversible hooks ea 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 lose -will never wear out. A 
real convenience for the radio serviceman! 
No. 5207 Chess E2 List $2.95 

List S 1.50 

.List $18.00 

Have you seen the new G-C 
"Speeder" Wire Strippers ... write 
for illustrated literature. 

RADIO DIVISION DEPT. D 

GENERAL CEMENT Mfg. (o., Rockford, III., U.S.A. 
Manufacturers of over 3,000 products Soles ott.ces in princeol rire, 

TUBES! TUBES! TUBES! 
THOUSA 

DS C sUBES 
[NEW, STANDARD BRANDS- QUANTITY PRICES ON REQUEST- MINIMUM ORDER 55.001 

TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE 

1A3 
1A5 
1470T 
1824 
11338 
1G4 
165 
1G6 
1H40 
1L4 
IRS/1294 
ITS 
I H5 
IN5GT 
ILN5 
IRS 
185 
2A3 
2C22 
2C26Á 
2034 
2040 
2C44 
2D21 
2E22 
2E25 
2E30 
2132 
2133 
21851 
2X2 
344 
367 
3922 
3824 
3D6/1299 
3E29 
304 
30501 
384 
4E27/257B 
5R4GY 
574 
6ÁB7 

5U4 
5V40 
5W4 
5Y3 
5Y40 
523 

.96 

.49 
1.10 
2.49 
4.50 

.98 

.44 

.98 

.98 

.89 
1.29 

.58 

.99 
1.10 
1.92 
1.10 
1.10 
1.39 

.69 
7769 

.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 

6ÁC7 
64G5 
64G7 
64K5 
6AL5 
6A05 
6478 
6AU6 
6B4 
6866 
6BG6 
6B8 
6C4 
6C5 
6C6 
6621 
6D4 
606 
6F6 
6160 
6F7 
6F8 
6G6 
6116 
614 
615 
616 
617 
6K6 
61(7 
6K8 
61-6 
61-60 
61-7 
6147 
605 
6050 
607 
6R7 
6SA7 
6807 
6SF5 
6867 
68H7 
681701 
6SK7 
6817 
6SN701 
6507 
6Sß7 
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 
6Y60 
6X4 
6X5 
7AE7 
787 
7C4 
7C5 
7F7 
7L7GT 
IOY 
1246 
124N7 
12AT6 
128Á8 
1213E8 
1208 
12H6 
1215 
121(8 
12847GT 
12307 
128H7 
12517 
128K7 
12SL7 
129N7GT 
I2SQ7GT 
12SR7 
12X3 
14A7 
1487 
14H7 
1417 
14R7 
15E 
2304 
2308 
24G 
254601 
251-601 
2525 
2528 
2807 
30 
3217 
34 
351601 
35Y4 
35W4 

.96 

.99 

.89 

.98 

.89 

.75 

.69 
1.50 
.89 

1.25 
1.39 
.69 
.89 

1.10 
1.10 
.89 
.89 
.89 
.44 
.69 

1.25 
.99 
.89 
.89 
.79 
.69 

1.10 
.79 
.99 
.79 
.98 

1.10 
1.10 
1.25 
1.25 
1.10 
1.50 
.49 
.96 
.69 
.75 
.75 
.75 
.98 
.75 
.78 

1.50 
.98 
.75 

1.10 
.69 

1622 
3523 
35Z5 
36 
37 
38 
39/44 
41 
45 
47 
5085 
50L8131T 
701-7 
7IA 
75 
75T 
77 
78 
79 
80 
82 
93V - 

84 
85 
1901k 
100Tß 
11717 
117Z3 
1172613T 
1214 
2058 
211 
2154 
2170 
250TH 
30471 
307A 
316 
3714 
3718 
3944 
4174 
446A 
450TH 
7034 
705A 
7134 
715B 
717A 
7214 

1.75 
.99 
.89 

1.10 
.89 
.89 
.59 
.89 
.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 
8.25 

.89 
1.39 
3.00 
4.50 

19.95 
1.25 

17.50 
7.50 
1.85 
1.85 
4.96 

.69 
3.95 

723A/ß 
725A 
800 
801A 
802/RK25 
993 
804 
805 
807 
808 
809 
1111 

812 
812H 
813 
814 
815 
826 
8294/8 
8308 
832A 
833A 
838 
837 
838 
841 
843 
845 
860 
861 
868* 
868 
872A 
874 
884 
923 
954 
955 
958 
957 
958A 
959 
991 
1005 
1006 
1613 
1814 
1616 
1619 
1824 

5.50 
12.50 
2.25 
1.10 
1.49 

8.95 
8.75 
3.75 
1.25 
2.96 
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 

.69 
1.50 
3.75 
3.00 

50.00 
.75 

1.95 
1.95 
1.95 

.75 

.19 
.49 
.49 
.75 
.49 
.49 
49 

.50 

.39 

.39 

.85 
175 
1.39 
.98 
.98 

1625 .49 
1626 .49 
1629 .59 
1631 1.49 
1851 1.25 
2050 .90 
2051 .49 
5514 .4.75 
7193 .39 
8001 4.95 
8005 3.25 
8011 2.95 
8012 4.95 soli 1.95 
8020 5.95 
5025 2.95 
ÿo0Ó0; .49 
9003 .9 
9004 .49 
9005 .93 
90°6 .49 
Hrioo 3.95 Hr75 1.25 
HY615 1.25 
0240 1.25 
T20 1.55 7240 2.95 
P700 8.90 
VR75 .95 
VR75 .75 
vasos .75 
Vß150 .99 
2225 1.95 

902a 2.95 
3API 1.95 
acri 1.89 
SAPI 2.49 
5er1 1.49 
sept .95 
5CP1 3.95 
7OP7 2.95 
701.4 14.95 
7E1.4 17.95 
70P4 19.40 
106P4Á 42.20 
10pp4 37.50 
10PP4 42.20 
10114 elec,ro. 

-_ _- 

76 

OAS 
6Aß7 

.75 
1.25 20qó DEPOSIT WITH ALL ORDERS UNLESS RATED 

121P4 60.00 ISAP 110.00 
205P 270.00 

NIAGARA RADIO SUPPLY CORP. 1fi0 EWE Yú K 6 NTEET 

WIND GENERATORS 
(Continued from page 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, connecting 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 Winchargr- 
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. 

RADIO -CRAFT for MAY, 1948 

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 rer 
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 VIBRAPOWR CO. 
3234 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 inehee, 22 tubes and 12" picture tube. High 
fidelity FM sound reproduction. Advanced television circuit provides exceptionally clear pictured. 
12" Standard Television Kit $289.50' 
12^ Deluxe Television -FM Radio Kit í359.50e 

7" Television Kit 5160.00 
7" Republic Kit $165.00' 

10" Republic Kit $199.50' 
S' COMPLETE LINE OF TELEVISION COMPONENTS IN STOCK - .DEALER 'PRICES UPON REQUEST 

Douglas 5 Tube Superhet Kit- Complete with tubes, cabinet, all neomsary ,pets. Your mast. $1248 
Free pencil soldering iron with am h tltl 

Phono Motor and pickup kit. Your cost $4.94 
Resister Kit -I00 a sorted resistors K, 1. 2 watt $1.79 
Detroit Automatic Record Changer-Plays 10' and 1r records. 3doy almost BO minter of continuous music. 
Special Low Price $13.50 
Webster /r50. Your cost $21.00 
Webster C 56 with automatic plop. Your cost $25.95 

SPEAKER BUYS 
4' Alnico slug PM SI.35 50' Alnico slug PM $4.85 .. Alnico slug PM $1.39 is- Alnico slug PM 56.95 

8' Alnico thug PM $3.45 
Webster Model 80 w1ro recorder in cmrmact carrying case comes with 3 wire spools, hand mike and in- 
struction sheets 5149.50 
R.C.P. MODEL 720 FM SIGNAL GENERATOR 10.7 mo for I.T. and 88 me for the low end. 98 me for 
midpoint and 108 me for the high end of the FM band. Complete with tubes, hmtructlon book and $19 95 
output cable Your coat W 
R.C.P. MODEL 710 GENERATOR for all ltaod.M Broadoaet applhcadm. Frequency 456 tic.. 465 ko.. 1500 ke. 
and 550 kr. Broadcast bend alignment is provided for by these axed feeguenedu. Complete with $17 95 lobes. instructions and output cable 7 
THREE -WAY PORTABLE KIT -A.C. P.C. and Battery. Complete with portable cue, speaker $17.50 and all necessary parts. Including tubes. Your cost P 
MARION r PANEL METERS 0 -1 ma, 0 -2 me. 0.5 ma, 0 -500 ua. SPECIAL $3.96 

VOLUME CONTROLS 
t5 meg, 1 meg. 2 Meg. less switch. long theft. Your Cat 25o 
% nog with switch, law shaft. You LOU 350 
50 asst. knobs, push on and set strew, plastic and wood. Your coat $1.98 

DOUGLAS RADIO SUPPLY COMPANY, INC. 
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 sup- 
plies when you can purchase a complete 2000 
volt D.C. unit (not a 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 units are brand new, completely tested 
and guaranteed. Price $7.95 

4000.6000 VOLT TELEVISION SUPPLY 
Similar to the unit above, but has a mach 
higher U.C. output voltage suitable for use 
with the new 7" and 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 thru 13 
Model FM- 88 -IO8 Mc (FM Band) 
Available in Walnut or Mahogany finish 
Sise 3" x 5" x 6" 

Price $26.95 

SPECIAL! 
Magnetic Recording Wire -1% hour spool of 
GE steel recording and playback wire $1 .95 
priced for quick sale W 

PHOTO- ELECTRIC TUBE 
GE type P123 sensitive gee phototube- sultable for 
regular and Invisible Infra -red light. Hu four prong 
socket and Caislum light sensitive element. 

Price $2.95 
Cathode -ray tube Mask and Mounting bracket for 5" 
tubes. Excellent for use with 5" television sets or 
oscilloscope. Price $0.25 
Chrome panel escutcheon for above -4h diameter 
opening -suitable for use with cathode -ray tubes or 
round dials. Price $0.25 
TELEVISION PICTURE TUBE -9 Inch eleetromag 

tie 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 one. 
Complete with Instruction booklet $13.95 

A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 

Resonated at approximately 4500 cycles effectively 
reducing objectionable needle scratch without alter- 
ing the brilliancy of reproduction. 
Contains a HI -Q SERIES resonated circuit. Tested 
by means of an audio oscillator and an oscilloscope 
to give n db. attenuation with very low signal loss. 
Attenuation may be regulated by means of a SPECIAL 
MINIATURE gain controi. 

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 

With Complete (Set of eTube. 
Tubas) 

$3.95 

PHONO OSCILLATOR 
Wireless phono oscillator transmits record inn for 
crystal pick-ups or voice from carbon mike through 
radio without wires. Can also be used as an intercom" 
by using P.M. speaker as mike. Price 
(excluding tubes) $2.95 
With Complete Set of Tube* - $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 gaper- 
buy for experimenters, service- 
men, and amateurs for only 

Satisfaction guranteed on all merchandise. 
All prices F.O.B. New York City 

WRITE FOR CATALOGUE 

RADIO DEALERS SUPPLY CO. 
135 Liberty Sf. 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 -100 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 
Vx Meg. Volume Controls 1" shaft with 

switch 10 for 3.00 
IA Meg. Volume Controls 1" shaft with- 

out switch 10 for 1.95 
Crystal Pick -up, new light wt. ea. 1.79 

NEW! TUBES NEW! 
CATHODE RAY TUBES l s la 
CP1 5 - 5BP1 - 5FP7 - 7BP7 - 3FP7 1 -11v each 

5BP4 $1.95 each 
RECEIVING TUBES 

954 9006 12SR7 RK34 39c each 957 35W4 12K8 6SF7 tots of SD -10?; 9003 12C8 2031 Ae 
Neon ugnt Discount 

1625 
1629 -19c each 
7193 

304TL Transmitting tube 
Brand New $1.95 each 

An Shipments F.O.. Chicago 
20% deposit required on all orden 

ARROW SALES INC. Dept. D 
St WEST NOSa1ts0 ST.. CHICAGO 10. ILLINOIS 

T lepbenas 1011 SSTS 
00 0000000 0000000400000044 

OUTSTANDING VALUES 
Kit Model 210, a 
Three Way Port- 

able Receiver 
Operating on either 
AC or DC or self -con- 
tained batteries . 

power switch conven- 
iently located on front 
of set no that "bat- 
tery-' 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 

Multltester 
Kit Model M -3C 

A versatile, compact 
mulMaster 4 "x7 "x3^ 
using a 31/3^ rd. mater 
of 1000 ohms par 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,- 

10.95 000/200,000. Price complete .. $ 
All kits accompanied by a detailed illustrated 
instruction sheet. Many other kit modals avail- 
able. Write for Catalog M. 
Now ready! New educational pamphlet... 
complete and simplified diagrams and In- 
structions on all our models 50e 

RADIO KITS COMPANY 
320 Gdr Street New York 6, N.Y. 

0000 o o .00000000404000000000 
-TELEVISION CONDENSERS - 

THAT CAN REALLY TAKE IT! 
.10 Mf 2500v ....80.74 .05 Mf 5000v ....50.80 
.10 Mf 3500v .... 0.83 .005 Mf 7500v .... 0.62 
.005 Mf 5000v .... 0.60 .001 Mf 10000v ... 0.59 
Many other sizes 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" -hie 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 pH-era 
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 
parta came. That helped by giving him 
something solid to work with. There is 
nothing theoretical about a hot soldering 
iron. 

Finally the vacuum -tube multitster 
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 l 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 best oppor- 
tunity of any available field. He knows 
that nothing else could be as satisfying. 

OpPORTY/NITy AD-LETS 
Advertisements In this section cwt 25o a word for 
each Insertion. Nam., address and initials must be 
included at the above rate. Cash should accompany 
all daunted advertisements unless placed by an 
accredited advetteing agency. No advertisement for 
less than ten words accepted. Ten percent discount 
six fuuss, twenty percent for twelve Issues. Objec- 
tionable or misleading advertisements not accepted. 
Advertisements for June, 1948, issue must reads us 
not later tban April 24 1948. 
Radio -Craft 25 W. Away Now York 7, N. Y. 

RADIOS RECORD PLAYERS. TUBES. PARTS. SEND 
for free bargain list. Hallmark 594 C'ammunlpaw, Jeney 
City 4. New Jene,. 
AMATEUR RADIO LICENSES. COMPLETE CODE 
and theory preparation for posing amateur radio ex- 
aminetlms home study and resident courus. American 
Radio Institute. 101 Wet Ord Street. New York City. 
See our ad on page 68. 
26 YEARS' EXPERIENCE RADIO REPAIRING AT. 
your Inerties I've perfected simple Um you can 
follow step by step. No formulas or calculations. Cuts 
repair time to minimum. Toul prie 82.00 postpaid or 
COD. honeybee! guarantee. Roes Radio. 14815 -J Grand - 
rive, Detroit 27. Michigan. 
PHONOGRAPH RECORDS 20,,, CATALOGUE PARA - 
mount, K4I-313 East Market, Wilke- Barre, Penna. 

NEW CARTONED TUBES 39e each. 100 ASSORTED 
tra $35.00. IRS, 185. 114, 3v4. 354. 5Y3gt, OASEt, 
005gt, 6K7ggtt Kitt, 6V6gt, 68A7Et. 68DTat, 68E70. 
65Q7gt. 9Xágt, 12Mgt, 1911Ó8t, 12ßA6, 1211E8. 
12J5gt, 121E8. 128A7gt. 1214K7gt, 12RQ7gt, 25L60. 
82LTgt, 35135. 8528, 36W4, 357,5, 47, 50B5, 50I6. 
TOL7gt 80, 89. 117L7gt. Write fra bargain flyer. Ren- 
shaw Radio Company. 3313 Deluan. Kansas City 2, 
Rants. 
RUBBER 

. SPuxlMco6T1 Missouri. 
FOR SALE. COOKSON, 

RADIOMEN. SERVICEMEN. BEGINNERS - MAKE 
more money, wily, quickly. 8250 weekly possible. We 
show you bow. Information free. Merit Products. 216 -82L 
132nd Avenue, Springfield Gardens 13. New York. 
YOU CAN ACCURATELY ALIGN SUPERHETERODYNE 
receivers without signal generator. Complete Instructions 
81. Moneybaek guarantee. Chas. Oates. Pecos 2, Texas. 
WRITE DEPT. RC 20 FOR OUR LATEST FREE BAR- 
gain list of Radio and Electronic paru. R.C. Radio Parts 
and Diets. Co.. 733 Central Ave., Kansas City 6. Kansas. 
MAGAZINES (BACK DAM/)-FOREIGN. DOMESTIC, 
arta. Books. booklets. rube.rlptions. pin-ups. eu. Cata- 
log 10c (refunded). Cicerone's. 863 Fint Ave.. New 
York It N. Y. 
LANCASTER. ALLWINE & ROMMEL. 436 BOWEN 
Building, Washington 5. D.C. Registered Patent Attorney.. 
Practice before United States Patent Ohre. Validity and 
infringement Investigations and Opinions. Booklet and 
form "Evidence of Conception" forwarded upon request 
WD REPAIR ALL TYPES OF ELECTRICAL INSTRU- 
ments tube checken and analyzes. Haulton Instrument 
Co. (Merino Meter Laboratory), 140 Liberty Street, New 
York, N. Y, Telephone- BArelay 7 -4239. 
LEARN /MEMENTO OF RADIO AT HOME IDEAL 
course for beginnen. 815.00. Write Wars Radio School, 
1421 -J Sixth Street. B.E., Minneapolis 14, Minn. 
AVIATION NEEDS EXPERIENCED RADIO MEN 
Prepare at hone In few weeks for FCC -CAA radio 
licenses. Step Into a bile-pay lob. Many opportuntlfn for 
World travel. Write for details. Air Institute. RCM. 
Adams, Massachusetts. 
TESP EQUIPMENT. TREMENDOUS SAVINGS. 

CestCwpontio Dept. C-2, 8949 
Blvd., Bt Louie 8, Mo. 
RUBBING CONES ON "NON -ADJUSTABLE. SPEAK - 
en Quickly and easily repaired Complete Instructions 25, 
odn. Blake Radio, 2215 19th. Lubbock. Texas. 
CASH FOR OLD 18817E OF MODERN F.LECTRICS, 
Popular Kectrlelly. Q S. T. Lima. 157e Levuett St. 
Boston 14. Mus. 
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my. PLEASE TEAR OUT 

THIS ADV. AS REMINDER 

1001 RADIO FACTS 
AND FIGURES 

AUDELS RADIOMANS GUIDE -914 Pages, 633Mos. 
Orations, Photos, Wiring Diagrams, 38 Big Chapters, 
covering Radio Theory, Construction, Servicing, Includ- 
ing Important Data on Developments In Television, 
Electronics and Frequency Modulo lion, Review. 
Questions and Answers. Calculations A Testing. 
Highly Endorsed -Indispensable foe' Ready Reference 
and Home Study, 

$4 COMPLETE PAY ONLY S1 A MONTH 
Stepan your own skill with the facts and figures of 
your trade. AndeI8 Mechanics Gul des oontei n Prac- 
tical Inside Trade Information In a handy form. 
Fully Illustrated and Easy to Understand. Highly 
Endorsed. Check the book you wane tog 7 dare' 
}lee Examination. 

Bend No Money. Nothing to pay postman. Bi - -- CUT HERE - -- 
MAIL ORDER 
AUDEL, P ubl i a hers, 49 W.23 St, NaW YN,K 

10, N. r. 
Please send me psetpald for FREI EXAMINATION book, 
marked Ix) below. if I decide to keep them I ammo to 
mail $1 In 7 Days on each book ordered and further 
mall aI monthly on each book until 1 have paid Da. 
.otherwise. I will return them. 

RADIOMANS GUIDE, 914 Pages $4 
ELECTRICIANS EXAMINATIONS, 250 Pages 1 

WIRING DIAGRAMS 210 Pages 1 
ELECTRIC MOTOR (IUIDE 1000 Pages s t . 4 
ELECTRICAL DICTIONARY 9000 Terms . 2 
ELECTRICAL POWER CALCULATIONS, 425 Pis. 2 
HANDY BOOK OF ELECTRICITY, 1440 Pages 4 
ELECTRONIC DEVICES 216 Pages 2 
ELECTRIC LIBRARY 12 vol. 7000Pgs., $1.50vo1. 
OIL BURNER GUIDE, 384 GUIDE, , 1 

REFRIGERATION & Air Conditioning, 1211 Pgs. 4 
POWER PLANT ENGINEERS Guide,1500 Pages 4 
PUMPS Hydraulics & Air Compressors, 1658Pgs, 4 
WELDEltS GUIDE, 400 Pages 1 

BLUE PRINT READING 416 Pages , 2 
SHEET METAL WORKERS Handy Book 381 Pgs. 1 

SHEET METAL PATTERN LAYOUTS. 1100 Pgs. 4 
AIRCRAFT WORKER. 240 Pages I 
MATHEMATICS & CALCULATIONS, 711 Pgs 2 
MACHINISTS Handy Book. 1600 Pages 4 
MECHANICAL Dictionarryy, 968 Pages 4 

DIESEL ENGINEUMANUAL, 400 Pages 2 
MARINE ENGINEERS Handy Book, 1280 Pages 4 
MECHANICAL DRAWING GUIDE 160 Pages . 1 

MECHANICAL DRAWING & DESIGN, 480 Pgs. 2 
MILLWRIGHTS & Mechanics Guide. 1200 Pgs. 4 
CARPENTERS & Builders Guides (4 vols.) 6 
PLUMBERS & Steamfitters Guides (4 vols.) 6 
MASONS & Builders Guides (4 vols.) . , , 6 
MASTER PAINTER & DECORATOR, 320 Pgs. 2 
GARDENERS & GROWERS GUIDES (4 vols.) 6 
ENGINEERS and Mechanics Guides 

Nos. 1, 2, 3. 4, 5, 6, 7 and 8 complete 12 

6 
Answers on Practical ENGINEERING , l 
ENGINEERS & FIREMANS EXAMINATIONS . 1 

Name 

Asarte.._ 

asaswerwar 
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RADIO TUBES 
For immediate shipment 

R.M.A. Guaranteed 
Below Distributor Costs 

Individually Sealed Cartons 

Type Prig 
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-2% 10 DAYS 

ALL OTHERS 2% C.O.D. 
10% DISCOUNT ON LOTS OF 50 OR MORE 

RAVAC ELECTRONICS CORP. 
432 -41h Avenue 

New York 16, N. Y. 

TECHNICAL KOs 

OIL -FILLED 
CONDENSERS 

TRANSMITTING 
MICAS 

.05 MFD 1000V $ .28 .000026 2500V $ .11 

.06 500V .14 .00005 2500V .14 

.1 2500V .60 .00005 3000V .30 

.1 7600V 1.86 .00006 6000V .85 
2x.1 7000V 4.75 .000067 2500V .20 
.12 15000V 6.95 .00007 2500V .20 
.25 1000V .35 .00025 2500V .25 
.26 4000V 2.75 .00025 6000V .85 
.25 6000V 4.00 .0004 2500V .22 
19x.25 600V 1.00 .0005 2600V .22 
.5 600V .28 .00072 6000V .89 
.5 1000V 35 .0008 6000V .89 
.5 2000V .40 .0001 2500V .25 
.76 2000V .55 .0011 5000V .89 
.77 330VAC .35 .002 1200V .17 
1.0 1000V .45 .002 3000V .66 
2.0 1000V .60 .0025 1200V .16 
4.0 600V .60 .00275 2000V .28 
4.0 1000V 1.00 .003 2500V .30 
Si . 220VAC .66 .003 3000V .66 
6.0 600V .70 .004 2500V .36 
8.0 600V .80 .005 600V .13 
8.0 1000V 1.75 .006 3000V .66 
10.0 600V 1.00 .006 2000V .35 
30.0 90VAC 1.40 .008 1200V .15 
.0.0 830VAC 3.76 .01 600V .13 

Choke; 80ma -12H: lOOma -1011. 250 ohm $1.59 
Pots: 20K -60K. 100K .16 
Pots: Dual 1 Meg. Dual 260K -50K .20 
Shielded Wire No. 22 50' for .65 
Resistor Kit Assorted % & 1W...100 for 1.49 
Bathtub Kit $x .1..5..05 Etc. 10 for .59 
Condenser Kit .01- .00001 100 for 3.00 
Micas .002. .006, Etc. All Values .08 
.01 160V Paper (Midget) 60 for 1.nn 
0.1 600V Paper 8 for 1.00 
6V6 Metal $0.89 12K8 Metal ..$0.2., 

$2.00 min. order F.O.B.. N.Y.C. Add postage 
50% deposit balance C.O.D. with all orders. 

Manufacturers Inquiries invited. Send far Flyer. 
Prias are 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 limiier 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 lie 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 

.002 
OA EOU1q. 

OFF 

5w ON OW TER CONT. 

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 

OK 0145 909 

A B 

A+ 1.5Y 

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 Raw trïJirtp-Jibe tar ago 
3in 0rrneback Publitation6 

HUGO GERNSBACK 

Founder 
Modern Electrice 1908 

Electrical Experimenter 1913 

Radie News 1919 

Science & Invention 1920 

RadioCratt 1929 

ShortWave Craft 1930 

Wireless Asseelatles or America 1908 

Some et the larger libraries In the country still how 
°pieess of ELECTRICAL EXPERIMENTER on Sie for 
atereeliml 

From the ELECTRICAL EXPERIMENTER, 
May 1914. 

How to Calibrate E. I. 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 page 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- 

TANK COIL 
ASSEMBLY 

LEAF SW 

3A5 

8+ 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. 6 
is the schematic, and a photograph of 
the transmitter with covers removed is 
shown at the right 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 g 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 Li, 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 366 -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! 

&9naJe fie 
I MULTI- FREQUENCY GENERATOR 

Generate. S.F.. I.F. and AUDIO Freauenciee, 
2300 cycles to over 20 megurelm. using new elec- 
lronio multivibrator radar principle. Completely self - 
mntalned -Sts mat pocket or tool chest. Just plug 
into A.C. or D.C. LINE AND CHECK RECEIVES 
SENSITIVITY. AUDIO GAIN. R.F. and I.F. touch - 

wire.. staradio by stage dignalgtndng t be' testing by 
direct competition, etc.. etc. Sturdy catetructlon, 
handsome appearance' See at your distributor or 
write for details. Shipping wt. 13 ors. 

Ro fognfzed Jobbers =wire, "write for details. 

I PRICE CLIPPARD INSTRUMENT 
$9,95 LABORATORY, INC. 

Iat distributor Dopt C 1125 Bank Street. 
oe Pomp.id ! Cincinnati 14. Ohio J 

IF YOU CAN'T GET TO GOVT. 
SALES, THE BEST THING TO DO IS, 

SEND FOR OUR .. . 

SPECIAL GOVT. RADIO 

SURPLUS ASSORTMENT 

$2roo We buy large quantities nt 
these Items. divide them 
into choice usortm,nts 
which we know you Sued 
be glad to have for this 
prise If you could see 
them. 

MONEY BACK GUARANTEE! 
On a 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! 
This 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, to 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 fo 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. 
7 E. Biddle St. Dept. 4 Baltimore 2. Md. 
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BEST BUYS AND BEST SERVICE AT 

S E N C O' S New Headquarters! 
LOOK AT THESE TUBE VALUES! 

AVERY TOOK IN CARTON 
La to of 

Typa Each Each Type 
OZ4 69c 69e 6SQ7GT 
1A3 45 39 6SG7 
1A5GT 59 49 7A4 
IA7 59 49 7A7 
lU5 36 SO 7B6 
1V 46 39 7F7 
1L4 55 49 7N7 
1T4 69 65 7Y4 
1S5 69 65 7X7 
2A7 49 39 7AF7 
2A5 65 65 I2A6 
2A6 49 39 12A8GT 
2X2 35 29 12AT6 
3A4 69 59 I2BA6 
384 69 69 12ßE6 
6U4G 60 40 12J5GT 
SW4GT 40 36 12J7GT 
5Y3GT 40 33 12K7GT 
SY3G 42 37 12K8 
SY4G 40 37 12Q7GT 
5X40 40 37 12SA7GT 
524 59 49 12SF7 
6A7 50 45 12SQ7GT 
6A8GT 49 39 12SK7GT 
SACS 98 92 125117 
6AC7 65 60 12SJ7GT 
6AKS 71 69 14A7 
6AG7 /6AK7 89 79 1486 
6B7G 55 49 24A 
6C4 29 25 47 
6C5GT 40 35 67 
6C6 45 32 58 
6C8G 37 29 71A 
6F6GT 45 39 75 
6H6 45 39 71 
6.16 55 50 77 
6H6GT 45 39 80 
6JSCT 45 39 83V 
6J7GT 42 38 85 
6K6GT 45 39 99V 
6K7GT 49 39 99X 
BK7G 60 41 25L6GT 
6L6G 79 69 25Z5 
6Q7GT 47 39 25Z6GT 
687 b9 48 35W4 
6U7G 35 25 35Y4 
6V6GT 45 39 SSZS 
6X5GT 49 39 35Z5GT 
6SA7GT 44 37 S5L6GT 
6SH7GT 40 32 35/51 
68J7GT 44 37 5OL6GT 
6SK7GT 49 39 II7Z6GT 
6SL7GT 49 47 SOBS 
6SN7GT 49 47 32L7GT 

Lets of 
IO 

Euh Euh 
44, 37e 
44 39 
63 43 
58 48 
44 35 
49 44 
49 44 
44 35 
44 35 
44 35 
3S 25 
46 37 
50 45 
60 45 
60 45 
35 27 
45 39 
45 39 
65 59 
45 39 
40 32 
39 34 
40 32 
45 35 
39 34 
65 49 
65 55 
69 49 
49 39 
49 39 
45 39 
45 39 
39 29 
50 39 
45 39 
35 27 
40 38 
99 89 
49 45 
36 25 
35 25 
49 39 
49 45 
46 39 
43 40 
43 40 
44 35 
43 39 
45 39 
49 39 
60 45 
89 76 
42 32 
69 49 

POPULAR BRAND Ir PM SPEAKER WITH 21 02. MAGNET 
OVO push pull output transformer c8.95 
mounted on speaker with teed and 'P 
plug attached COMPLETE 

REAL SPEAKER VALUES 
3 %' Cane 4e Sq. Frame 91.19 ea. 
4. P.M. Speaker 1.19 
5' P.M. Speaker 1.15 

5S% Cone M Ia. Frame 1.55 
e P.M. Speaker 1.55 
8' P.M. Speaker 2.75 Ir P.M. Speaker 4.95 

Standard 
Brand 

AC PHONO 
MOTOR AND 
PICKUP 
80 eyelet. 115 
volts. with Turn- 
table. Complete 

$4.35 
FREE 

I NEEDLE CUP 
With tar and 

p i rkup 

CATHODE RAY TUBES 
3FI'7 51.19 
:,G11 5111'1 1.19 
SFI'7 .. 1.49 

ea. 
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 VIi N BroadwuY, N Y. 7, N Y 

TELEPHONE BEEKMAN 3.649L 

BI 
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THAT'S All! 
POSTALE STAMP 

IS O.K. 

ete 
POCKET SCREW DRIVER WITH 

LUCKY 4 -LEAF CLOVER DESIGN ... 
OLSON practically gives away the slickest pocket piece 
you ever saw! A hardened steel tool, big as a half dollar, 
that fits four sizes of screws and drives them with arms - 
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. 

(THIS 05555 GOOD ONLY IN II3l) 

rder your RADIO PARTS, 
IN 

7; 
and get lightning Service/ 
Brother, you really get SERVICE from Olson! j Our whirlwind electric Letter Opener opens 

'A412,000 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 what 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. 

MAIL THIS COUPON TODAY! 

{ 

i. 

1 

1 

1 

1 

I NAME 
I 
I ADDRESS 
1 

`CITY STATE 

73 E. MILL ST., DEPT. 
I enclose 30. Send me 
with Key Chain, and 

121, AKRON,,. OHIO 
one "Powerful Pete" Screw Driver 
the FREE Olson Bargain Bu / /etin. 
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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- e 
ping. Nos. 1, 3, 4, and 6 are made with 
carnauba and Halowax; 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 - 
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. 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. CoasuTT, 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- CaAFT. 

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. RAmo-CRAFT is not primarily a 
service journal. Your policy of printing 
RADIO -CRAFT for MAY, 1948 
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BONAFIDE VALUES 

SHURE 
TUB 

Posh Butten 
Carbon Ulke 

88c 
With Cord 
and Plug 

2 TUBE PHONO 
OSCILLATOR 

3 Tube PHONO 
AMPLIFIER Vol- 
ume and tone con- 
trol ALL WIRED with Tubes_ _ _ $4.95 

Complete with tubes, 3525. 
12SK7. Use with retard play- 
er, sad tune lo es any radio. 
Complete. 
All Wired $4.75 

DETROLA 

AUTOMATIC 

RECORD 

CHANGER 
Plan 10 & 12 
inch records au- 
tomatically. Crys- 
tal pickup SPE- 
CIAL .,..$14.49 

WEBSTER RECORD CHANGERS $25,95 
Model x156 -Plays 12 Ten or 10 Twelve inch rec- 
ords. AUTOMATIC STOP- CRYSTAL PICKUP. 
Rea. $42.70. 
Model x156 -27 -Same as above with G.E. Heluc- 
taree pickup and pre- amplifier, $7 extra. 

GENERAL INDUSTRIES 
HOME RECORDING UNIT 

A Mw prleed re- 
cording and play- 
back unit to out 
records up to 10 

inches. Plays 10 
& 12 Inch rec- 
ords. Consists of Ili turntable, 
cuff lnv head d 

crystal pickup a a bus plate 15' wide and $19.95 IV from hoot to beet. VALUE $39.95 

% MEG. VoL Control Switch.. 49e ea. 
100 east. resistor $1.49 

25% Deposit. Bal. C.O.D. Plus Charges 
Write for Latest Catalog 

BONAFIDE RADIO CO. 
891/1 Cortlandt St., Dept. J, N.Y.7,N.Y. 

L 

a 
e 

LAKE DELUXE CHANGER 

Revolutionizes the Industry! 

A SENSATIONAL SELLER! 
II OUTSTANDING FEATURES: 

Post tl re Intermix flays ALL Records 
Service Adlustmente Completely Jam -proof 
Eliminated Records Gently Low - 

Minimize. Record erect on Spind]o --not 
Wear dropped 
Single Knob Control Automatic Shut-Oa on 

last record 
Phil -up arm may bo grasped at any time. 

Dimensions: 13 19 /It'W z 12', I $2873 7%'H No 116A4 YOUR NET 

WEBSTER CHANGER Model 56 12666 NET 
WEBSTER CHANGER Model 50 $21.17 NET 

FREE 
DEALERS AND SERVICEMEN: 

Write ler our NEW 16 -page 1948 Illustrated catalog 
on radio parts, tubes, accessories, cabinets. sets. elee- triesl appliances, etc. Get on our mailing list today: 

Dent. 

LAKE RADIO SALES CO. 
615 W. Randolph Street, Chicago 6, III. 

yas.7 

"I belong to the radio of the month club." 

RADIO -CRAFT for MAY, 1948 

30,000 
RADIO SERVICE - 

TECHNICIANS READ 

well=wwwwwesessa- 

EVERT( MONTH 
RADIO MAINTENANCE today fills a breads that 
has existed in the radio field for a long time. Al- 
ready 3000 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 had., 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. 

RADIO MAINTENANCE MAGAZINE RCS 
460 Bloomfield Avenue, 
Montclair 5 N. J. 
Please send me RADIO MAINTENANCE for 

I year at $3.x Bill me later 
2 years at $5.00 Payment enclosed 

Name 

Address 

City -State 

°Occupation 

Title .. .... 
Employed by 

Independent Serviceman - Dealer Serviceman - 
Service Manag er -Dealer -Distributor -Jobber. 

83 

Address RADIO CARTOONS. RADIO- CRAFT, 25 
West Broadway. New York 7. N. Y. 
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RADIO SCUOOL 

NOW AVAILABLE! 
dull Raffle RRgvt rdruetiog 

DIRECTORY 

PRACTICAL TECHNICAL TRAINING 

SPECIALIZE in 6 months to 3 years 

COURSES 
SERVICE 

6 to 12 Months 
Electricity 
Welding 
Refrigeration 
Heating 

TECHNICIAN 
1 to 2 Years 
Electricity 
Radio 
Electronics 
Refrigeration, Heating 
and Air Conditioning 

PROFESSIONAL 
3 Years 
Electrical Engineering 
Bachelor of Science 
Degree 
Malor 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 86,000 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 

-MILWAUKE£- 
RCM A£NdINEERING 

A 

Dept. RC 548 North Broadway, Milwaukee, Wis. ... 
/ RADIO / 
/ 

OPPORTUNITIES 
WRCI SPECIALIZED TRAINING- the "train- / 

/ Ina- with -a- purpose" -DOES Increase one's earn- 
/ Ing 'parer. For example, well -paying positions of / 
/ responsibility now held by WRCI Graduates In- / 
/ elude: / 
/ BROADCAST ENGINEER -OPERATORS 
/ (AM & 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 -ender the supPrvIsion N / / radio and television specialists. Approved for 

veteran training. Non -veterans accepted. Send for / / tree Illustrated Booklet "F "-no obligation, N / 
course. 

WESTERN RADIO ; 
/ 

COMMUNICATIONS INSTITUTE 
/ x41 West 18 St.. Loe Angeles 15, California / / 

Complete Radio 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 121.5 ""16,241: INDIANA 

II RCA INSTITUTES, Inc. 
Offer thorough training 

courses in all technical phases of 

Radio and Television 
DAVI- EVENINGS WEEKLY RAT[[ 

VETERANS: A ästituBillherices.d 
Fer Free Catalog Writ. Dept RC -se 

RCA INSTITUTES, Inc. 
A Service of Radio 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 
I rons.'d by the N. Y Stole Board of Education 

RECOGNIZED BY INDUSTRY 

APPROVED FOR VETERANS 

CUT IT OUTI FILL IT OUT! MAIL IT OUTI - NOW 

1 

I 

1 

1 

I 

MELVILLE RADIO INSTITUTE RC 

Melville atdg., 13 W. 46th Et., N. Y. 19, N. T. 

Send me without obligation Information about 
your Intensive couna, 

Radio Technician 
Radio A Television Servicing 
Radio Communications 

Cl fundamental Radio Mathematics 

IMy Name a -..+- 
Address _... »....._.......- .. 

I 

L %%%%%- tmE- - - -nest 

WANTED 
Men and Women to Fill Top 

Radio Jobs! 
Worried about your future? Longing for 
career that means more money . success? 
Its 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 Ms 
1855 North Cherokee St. Hollywood 28, Calif. 

Le to fie .., r rl 
ids for Radio r commercial tear o me I tienne. od In- 

tensely lnaereettn[ rk -abed 
RIE BOOS pay, Lear at nome or with the 

YOU 
famous Candler Code Speed 

are, 
System. 

00oka>oyINlas 
Free. 

Dept. 3-E. Boa 
CANDLER SYSTEM CO. 

Denver 1. Coup 

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 pioneered 
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 Veteran,. 
ENROLL NOW FOR NEW CLASSES 

Visit, Write er Phone 

RADIO- TELEVISION 
INSTITUTE 

480 Lexington Ave., N.Y. 17(46tú St.) 
Plaza 3 -4585 2 blocks from Grand Central 

TA CAREER WITH A FUTURE! 

I:i.l:!"Iti111N 
sllw was Ma T10011lp11 mio., MT DAMP Usoearaln 

11.1,1110 SERVICE A REPAIR 
F. M. dk TELEVISION 
TRANSMITTER COURSES 
Prepring lr E.C.C. LICENSES 

RADIO TECHNOLOGY 
OWNING MItMOON - 1v1Rwa RAUH a00nAn son a6TAU1UNn 

AVAILABLE UNDER G. I. PILE 

IIELEIIANTY SCHOOL OF 
RADIO ELECTRONICS TELEVISION 
Ios UST 13th STREET, NEW YORK 3, N. Y. DEPT. R 

LICENSED BY STAIR OP NEW YORK 

LEARN RADIO! 
IN ONLY 10 MONTHS 

PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 

BROADCAST ENGINEER 
RADIO SERVICEMAN 

Television Servicing -16 Months 

Veterans get $130.00 Equipment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
X1425 Eutaw Place, Dept. C, Baltimore 17, Md` 

CORRESPONDENCE COURSES IN 

RADIO c dELECTRICAL ENGINEERING 

ELECTRICAL ENGINEERING e oo tr ̀ ;;ej let 
Prepare yourself t Low Cost. for secure future. Mode 

So si m 
simplified anyone can understand r stan d quickly. y. 

RADIO ENGINEERING Rbl° e °" e to 
a 

mtro 

work. TTana you be s 
man 

v 
um cota technician. DB wmen needed Idly. Diploma mmpleninMa "ed N 'Co te BenPet Ln cutting 

of 

WRITE about ' a:i r,'. paym nt pia . e &U Ceci 
geerngl Lincoln Engineering school. Bos 031.0 -111. Lincoln 2, Near. 

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 19201 
38 West Biddle Street, Baltimore 1, Md. 

Hollywood Make Good in at 

Help To 

Experts 
o RADIO -TELEVISION 

Direct from Hollywood. e- rnter or broadcasting. Tele- 
vision, Radin and Sound t tle i nlee, comes time- 
proven end tested home training. I at last-easy to 
teem, home Instruetion that swamies You for 
l o -nsyjlo na n o 

quickly 
n big 

bits radio PS given 
St 

n extra charge. full de- 
tails at o I Send postal for OOK 'Dow Make 
Good In wgloTel evlslon." APPROVED FOR VET. 
[RANB. 

RAD10 TRAINING AWN OF AMERICA, Dept. RCP 
5620 Nollywoed lvd. Hollywood air Calif. 

Home 
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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 com- 
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. Coaa rrr, 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. Rarno-Caa r is not primarily a 
service journal. Your policy of printing 
RADIO -CRAFT for MAY, 1948 

luNA!!!! VALUES 

/ SHURE 

/''1 
THB - - -- Push Buttes 

Carbon Mike 

il:88c 
d 

Plug 
kg/eWith Cord 

2 TUBE PHONO 
OSCILLATOR 

Complete with tubes, 3525, 
12S1(7. Use with record play- 
er, and tune 1a ea any radia. 
Complete . $4.75 All Wired 

3 Tube PHONO 
AMPLIFIER Vol- 
urne and toue con- 
trol ALL WIRED with Tubes _ _ _ $4.95 

- DETROLA 

11--: 1_ "Idlip AUTOMATIC l "-`, t RECORD - `r CHANGER 
E Plays 10 A 12 

Inch roily. 
tal i kup. 

SPE- pickup 54.49 
CIAL CIAL ....114.49 

WEBSTER RECORD CHANGERS $25.95 
Model r 156 -Plays 12 Ten or 10 Twelve inch rec- 
ords. AUTOMATIC STOP- CRYSTAL PICKUP. 
Reg. 442.70. 
Model Á1S6 -27- --Same as above with C.E. Belue- 
tepee pickup and pre- amplifier, $7 ertrn. 

GENERAL INDUSTRIES 
HOME RECORDING UNIT 

cording 
M. priced re- 

r I dine and play - - - -lam , I, back unit to aW 
/ recorda up to IO 

Inches. Playa IO 
& 12 Inch rea- 

- w orda. Consists d - - 10' turntable, __- 
- cutting head and 

crystal 
0. i fr nt "o ba 19 am tback. VALUE ad. 

Si MEG. Vol. Control Switch. 4!c ea. 
00 asst. resistor. .. 11.49 

-----t as% Deposit, Dal. C.O.D. Plus Cheraw -1 
Writs for Latest Catalog 

BONAFIDE RADIO CO. 
Cortlandt St., Dept. J, N.Y.7,N.Y. `89% 

LAKE DELUXE CHANGER 

.. i 
a s í 

Revolutionizes the industry! 

A SENSATIONAL SELLER! 
II OUTSTANDING FEATURES: 

Positive intermix Plays ALL Records 
Service Ad}uptmenta Completely Jam -proof 
Eliminated Records Gently Low- 
Minimizes Record eyed on Spindle -not Wear dropped 
Single Knob Control Automatte Shut-oft on 

last 
r 

ecord 
Plek -up arm may be grasped at any time. 

Dimensions: 13 13 /18'W x 12'4 D s 528 7%11 No. 118A4 YOUR NET `v 
WEBSTER CHANGER Model 56 ¡26.66 NET 
WEBSTER CHANGER Model 50 $21.17 NET 

FREE 
DEALERS AND SERVICEMEN: 

Write for our NEW 16 -page 1948 Illustrated catalog 
on radio parts, tubes, accessories, cabinets, sets, elet- 
trleal appltaaces, etc. Get on our wailing list today! 

Dept. C 

LAKE RADIO SALES CO. 
615 W. Randolph Street. Chicago 6, III. 

30,000 
RADIO SERVICE - 
TECHNICIANS READ 

DUMPS W alee are 11101M0 ree M 
r C SIrrNI.n(exnne 

p 
RADIO MAINTENANCE MAGAZINE RCS 
460 Bloomfield Avenue, 
Montclair 5, N. J. 
Please send me RADIO MAINTENANCE for 

Cl I year at $3.00 fI Bill me later 

2 years at $5.00 LI Payment enclosed 

EVERY MONTH 
RADIO MAINTENANCE today fills a Meech 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 tin Radio Service Technician. 
The RADIO MAINTENANCE staff specialises 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. 
w. 

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 
60 Watt with 

Highest Quality Nichrome 
element. Excellent for 

IRON 
a /a" Tip 

used in porcelain 
home use, complete 

with 6 ft. heater cord, 
rubber plug and small 

9iC stand. Gun metal finish. 
SPECIAL 

I I 

A REAL 
4 PRONG UNIVERSAL 

Standard type replace- 
ment for Philc°, Mo- 
torola, etc. List $3.55. 

EXTRA 
SPECIAL 98c 

SPECIAL 
TYPE VIBRATORS i 

- - 

l 
pYYYYY4 

ly 

I I 

TUBE SPECIALS 
Brand Now Standard 

Our 
List Spe, 

1LN5 $2.65 S .96 
ore 2.20 .88 
352307 1.15 .46 
5OL60T 1.50 .60 
125.707 1.60 .72 
125x707 1.50 .60 
1250711T 1.80 .60 
35W4 

4 
1.15 .45 

Brands 
Our 

List SP«. 
80e 2.80 .70 
1U42 1.80 .72 
77777 OT 3.90 1.56 
12ABOT 1.60 .72 
7$ 1.50 .60 
2N 1.80 .72 
7C5 1.80 .72 

6ÁR7 /185$ 2.65 126 

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, 6" Alnico 
epoaker, built..in loop 
antenna, full vision 
slide rule $12 7e 
dial ... .ell 

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 160 V Tubular Condensers .34 
Kit of Antenna & RF Coils (broadcast 
band) .55 
3 Tube Phono Amplifiers, uses 60L6, 
85Z6, 12SQ7 Tubes, less tubes 2.95 
Mica Condenser Kit, 25 popular sizes 1.19 
SP /ST Toggle Switch, bat handle .16 
DP /DT Toggle Switch, long neck .39 
60/80 Mfd 150 V Tubular Condenser .59 
AO-DC Chokes. small size, 260 ohms .39 
Open Circuit Phono Jack .22 
Mazda Pilot Bulbe R40, 41, 44. 46, 47, 
61, 66 (Box of 10) .44 
8 Mfd 460 V Tubular Condenser .33 
Kit of 100 assorted Resistors, 1iiyW, 1W, 
2W. 512.60 list 1.95 
Single Pentode output .49 
Single 50L6 Output .44 
20/20 Mfd 160 V Tubular Condenser, 
flex leads .49 
Dial Cord, medium gauge, Nylon, 100 ft. .98 
30 Mfd. 450 V Tubular Condenser .59 
Teat Leads, flexible. 50" long. Phone Tips 
or needle paints (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. All 
orders FOB New York. Minimum orders $2.00. 

I 1 

GREEN RADIO DISTRIBUTORS 
T I I E 1101-SE O F BARGAINS 

Electronic Supplies & Equipment 
582 SUTTER AVE. Dirkens2 -4444 BROOKLYN 7. N.Y. 
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NOW AVAILABLE! 
",; dtI acf9C C,&zoductíOK 

A revolutionary development in amplifiers cleverly.. 
. designed to defy obsolescence and amazing in its! 

performance. New circuits, new materials and new.' - 
` processes cre actually combined in this one amplifier 

to produce the most satisfying musical amplifier the 

world has ever known.' if you áre one of those discriml 
noting persons for whemanything less than the best is 

o disappointment;' you oro ore. foiwhom the ACA 
1000C was designed.'Se /d-fórtëchnical literature. 

AMPLIFIER CORP. of AMERICA 
398 -10 Broadway New York 13, N. Y. 

MIRACLE KIT VALUES! 
PHON TOR[ 

OSCILLKIT ATOR 

Ille In with microphone 
. d a u par includ- 

ing ru 
u 

be3 $2.75 
10 WATT TUR[ 113 -GAIN 

ER AMPLIFIER KIT 
Separately controlled Mike 
and Phono Inputs. All par 

Including circled rd 
u 

la hardware. wider. circuit dle- 
grunt, lMO., etc. LA. Tubes $6.51 

UNI TROUBLE SHOOTER KIT 
tesLia every Servie trouble. All paru Including ease. 

t leads. plug. 21/4' 1 6 a 3' $1.$$ 
PHONO- AMPLIFIER KITS 

3 Tuber -sil parts Including Tube* .2E 
2 Tdser -all parta Including Tubes .R$ 

TURK AC /DC RADIO KIT 

6l N11 
p1 

l`Isle hbng 5' Heavy Duty Speaker. 
Dial, 
ro Write for lists of bargains in Radio and Electnic 

pert. Also free data, 
Its d111n by 

ROST. O. Ntf1200. 

niversu s¢n¢! 91.5.;51 
365 canal St., NOW York 13 (Dept. C -RI WallS 5 -9642 

RADIO TESTING EQUIPMENT 
REPAIRS 

All types and models expertly repaired and calibrated 

FREE ESTIMATES 

METROPOLITAN ELECTRONIC & INSTRUMENT CO. 

42 WARREN ST. a NEW YORK 7. N. Y. 
WrW for FREE catalogue of e f 

Iroeral equ,prnrm 

WHY PAY MORE ? 

SIGNAL 
GENERATOR 

only 

295 
456 KC -465 KC -600 KC -1411 KC 

rais) °Óeneratora Model 52522' Is now ready fort bimlmediiate 
delivery. The 521 1s alibrated against crystal controlled 
standard, within 1% accuracy, for the above frequen- 
cies. Two open switch `positons provided for the 
addition of .peclM frequencies for Individual needs of the 
User. This excellent unit is Ideal for -the -spot check- 
ing and 11gn1ng. The 522 Is isolated for safe use on 
AC DC seta. Alignment of short band possible due 
to strong wen harmoela of 1400 KC -21300 KC --5.6 MC- 
11.2 MC. 

READY[ TO OPERATE\[$ 
COMPACT, C R A C K L [- 
FINISH CABINET 
TWO OPEN CHANNELS 
FOR ADDITIONAL FREQS. 

INDIVIDUAL TRIMMERS 
FOR RE- CALIBRATION 
SHIELDED OUTPUT LEAD 
FULLY GUARANTEED - 
FULL INSTRUCTIONS 

WRITE FOR DESCRIPTIVE LITERATURE 

CONSTANT E L E C T R I C 
:l N 

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 bénch, 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. S4UmISON, 
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 AMOaoss, 
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 Sowings! Ivy et Distributor Calif 
Lots of Lots of 

Tubes Each Each Tubes Each Euh 
OZ-4 0.86 0.79 6N7 0.82 0.72 
1A7GT 0.54 0.45 6SA7GT 0.44 0.37 
1H5GT 0.59 0.46 68C7GT 0.50 0.40 
/MGT 1.10 1.00 68K7GT 0.44 0.37 
1N5GT 0.50 0.40 6SN7GT 0.55 0.47 
IQ5GT 0.79 0.70 68Q7GT 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 3SL6GT 0.55 0.45 
5Y3GT 0.40 0.37 50L6GT 0.55 0.45 
eB4A 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 
606 0.45 0.40 80 0.38 0.32 
6K6GT 0.40 0.37 2050 0.60 0.50 
6J5GT 0.55 0.50 9003 0.40 0.31 

Prior orders will Oct preference. All ship- 
ments 25% deposit with Order, balance 
C.O.D. F.O.B. St. Louls, Missouri. 

CREST CORP., Dept. C -1 
8040 FOREST PARK BLVD.. ST. LOUIS 0. MO. 

WRITE FOR OUR COMPLETE CATALOG 
ON RADIO PARTS AND [GUI PMENT. 

ELECTRONIC sla 
VOLT-OHMMETER 

110 VOLTS AC 20 RANGES 
O /5 /1O /5o /100 /500í10O0 /5000 
volts DC and AC. 0- 1.000.000,000 
ohm. In ale overlapping ranges. Son. 

MILLION per 
POSTPAID VOLT on 5 voltrag. 

Complete kit Includes all component pule, tube., 
punched and drilled chased. and beautifully en.m eleS; L.udeback 

ucircuiit devei developed during w 
by scientist st the California Institute of Technol- 
ogy gives .masing sensitivity and nrXISllity while 

pcompletely eliminating necessity of batteries and ea 
ensive meter. Each Instalment Is individually cali- 

brated. Dial scale over nine inches long! 
In addition to performing the usual volt-ohm 

functions, this Instrument easily m 
P1 

. these 
voltages: SUPERHET OSCILLATOR. AVC, ADC. 
TRUE GRID DIAS AT THE GRID. BIAS CELLS With- 
out affecting the circuit. Measures the exact leak - 

Q (stance 
of 

INSULATION, TUBES, CON - 
S. It can be used with u ed1IrMI generator 

for SIGNAL TRACING. 
STERLING ELECTRONIC COMPANY 

COWLING OREEN. KENTUCKY 

$116 

50,000 RADIO SERVICEMEN 
CAN SAVE MONEY BY COMPARING THESE 

TYPICAL JOYCE VALUES 
TUBES-60', or More Off List 
STANDARD BRANDS -Individually boxed 
5Y3 TUBES 10 FOR 53.30 
35Z5 TUBES 10 FOR $3.90 
35W4 TUBES 10 FOR $3.90 
12SQ7 TUBES 10 FOR $4.90 
60L6 TUBES 10 FOR $5.30 
Cond. Std. Br. 30-20 MEd. 150V 10 FOR $4.90 
Vol. Cent .5 Meg. W.BW (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, 3515, 12SA7- K7Q7.... $2.75 
5 TUBE KIT: 5085, 85W4. ITAT6- BA6.BE6.. 2.75 
ACORN TUBES 054. 955. 956. 957. 958A.... .49 

WRITE FOR FREE CATALOG 
20% Dep.. Bal. C. O. D. 

COMMERCIAL RADIO 
DEPT. C2 

36 Brattle Street. Boston 8. Mazy 

$3.00 FOR CARTOON IDEAS 
RADIO -CRAFT prints several radio cartoon, 
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. 

Address RADIO CARTOONS. RADIO- CRAFT. 25 
West Broadway. New York 7. N. Y. 

85 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO SCUOOL 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 
Ma1or 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 85,000 former students in industries the 
world over. 1,538 students now enrolled from 48 
states and 18 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 

IN".--MILWAUKEE...060 
of ENGINEERING 

A TECHNICAL IN511TUTE 

Dept. RC 548 North Broadway, Milwaukee, Wis. 

RADIO 
OPPORTUNITIES 

WRCI SPECIALIZED TRAINING- the "train / Ing- with -- purpose" -DOES Increase one's earn- / Mg power. For example, well- paylnp Positions of 
/ responsibility now held by WRCI graduates In- 
/ dude: 

/ BROADCAST ENGINEER -OPERATORS 
/ (AM á 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, toe, the best type of / PRACTICAL training -under the 

s 

upervision N / radio and television specialists. Approved for / veteran training. Non- veterans accepted. Send for 
free illustrated Booklet "F"-no obligation. el / course. 

i WESTERN RADIO 
COMMUNICATIONS INSTITUTE / 341 West 18 St., Los Angeles 15, California / 

Complete Radio 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. 44th 
year. Enter June, Sept Jan., March. Write for 
catalog. 1q 

TRI -STATE GO I -STATE COLLEGE ANGOLA INDIIAI 

11 RCA INSTITUTES, Inc. 
Offer thorough training 

courses in all technical phases of 

Radio and Television 
DAYS- FVENINGS WEEKLY RATER 

VETERANS: RCA Instituter Is approved 
under G. I. 8111 of Rights 

For Free Catalog Writs Dept. RC -48 

RCA I NSTII TUTES, Ise. 
A Service of Radio 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 

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., 13 W. 46th St., N. Y. 19, N. Y. 

Send me without obligation information about 
your intensive courses. 

Rodio Technician 
Radio 8, Television Servicing 
Radio Communications 
fundamental Radio Mathematic* 

My Name -... 

Address 

1 

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. Hollywood 28, Calif. 

I.corn to he 1 Telegraph or 
lt.nip Operator. Qualify 
leur or commercial license. In. 

tensely. Interesting rk -Mood 
Fß!! BOO[ rna ere, quickly home 

easily. .wherever . 
famous Candler Code speed System. Book of particulars 
Free. 

CANDLER SYSTEM CO. 
Dept 3 -E, Sex 926. Denver I. Coto, 

TELEVISION 1948!! 
Train at an Institute that pioneered 
In TELEVISION TRAINING since 1938. 
Morning, Afternoon or Evening Ses- 
sions in laboratory and theoretical in- 
struction, under guidance of experts, 
coveting all hases 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, Writ* or Phons 

RADIO- TELEVISION 
INSTITUTE 

480 Lexington Ave., N.Y. 17(46th St.) 
Plea 3-4546 2 Mordis from Brand Central 

IMw ROM HIM n(Raoun EMlOSY IOW mento larotalotln 
ILAD10 SERI -ere: ait REPAIR 
F. M- alt TELEVISION 
TRANSMITTER COURSES 
100,,,, lee F.C.C. DCENSES 

It,AI,io TECRNOI.OGI' 
AMOK Mn MOat HUM GAsan 1tolDen lam actsuaran Avllsti UNDRI O. I. BILL 

I)E1.1:11ANTY scHooL OF 
RADIO ELECTRONICS TELEVISION 
105 EAST 13th STREET, NEW YORK 3, N. Y. DEPT. R 

LICENSED MY STATE OF NEW YOU 

LEARN RADIO! 
IN ONLY 10 MONTHS 

PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 

BROADCAST ENGINEER 
RADIO SERVICEMAN 

Television Servicing -16 Months 

Veterans get $130.00 Equipment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1426 Eutaw Place, Dept. C, Baltimore 17, Md,_ 

CORRESPONDENCE COURSES IN 

RADIOGreELECTRICAL ENGINEERING 
ELECTRICAL ENGINEERING =Ire r ¡.d ri ¡i11á! 
l',.-l'a re yourself t Low Cost. for .cure futuo.. Modern rnurse 

S 

...unlined anyone can understand ckly. RADIOExtra ñn° ur quickly. 
in dis. 

pork. Trains you to be superDervlw man. real 
° dl 

al 
tune technician. Sereleemen .dad bay. Diplom. ms completion. graduates 

tCo 
OW 8wsfor 

Free 
WRITE awu*d payma teoa. a =25 Lours. 

L incoln Engineeeerris g School, So.. 931st -It1, Lincoln 2. Nep, 

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 e-am. May 17. 

Veterans. Literature. 
COMMERCIAL RADIO INSTITUTE 

(rounded 19201 
38 West Biddle Street, Baltimore I, Md. 

Hollywood Make Good in at 
Experts 

Help T a RADIO- TELEVISION Herne 
vision !rom Hollywood. nerve-center Of Tele- 
vision, Radio and Sound activities. comes 
proven and tasted home training. Here at last-e outy to 
stern, instruction mat quickly gueuses you for 

tledM 
, rgnod pWy 

eno 
h 

orn 
O n.1 eg 

at once! Send al for FREE COOK 
9 

Dow Make 
In Radio-Television... RTA APPROVED FOR V[T 

RADIO TRAINING ASSN OF AMERICA. Dept. RCD 
8620 Hollywood lvd. Hollywood 26, Calif. 
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ß00D REVIEWS 
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, 61/2 x 91/2 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 ! 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, 61/2 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 end RADIO SERVICE COURSES 

FM and TELEVISION 
AMERICAN RADIO INSTITUTE 

loi West 63rd St.. New York 23. New York 
Approved Under GI RSI of Ripht 

Licrnaed bV 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 81/ 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, 81/2 x 11 %2 inches, 41 
pages of diagrams and 59 pages of 
parts lists and instructions. Price $2.00. 

Schematic diagrams, parts lists, and 
instructions for building 46 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 

Pollee Radio. Marine Radio. Radio Servicing. Avia- 
tion Radio and Ultra math mobile appltations. 
Thorough training 1s) all brancha of Radio and Elec- 
tronic.. Modern laboratories and equipment. Old es- 
tablished adool. Ample housing f clUtles. 7 acre 
campus. Small eI trees. enrollments limited. Our 

graduates are in demand. Write far analog. 
Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C VALPARAISO, INDIANA 
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r:: Meres the 

every 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 10e. 

Small 
Investment 

ment needed 
full or pert 
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 basins's. Tradlo Is 
leading manufacturer of 
radios. 

Por Complete Details .. 
Contact Us Today 
WRITE Dept. U.S 

TRADIO, Inc. NEW RJERSEY 

MORE FEATURES 
for your money in this miniature 

AM SUPERHET TUNER 
With self- contained 

Power Supply 

by "Adaptol" 

br 
Adaptol offers the outstanding boy In comperi. effi- 
cient AM Suporhet Tunen (540 to 1700 KC). Here 
are just e few of the meful applications:- 
Highly suitable for use In conjunction with wire 
and tape recorders Installed In record player, 
makes phono -radio sombinatlen . . . Has many ex- 
perimental uses Tuner for custom -built radios 

For moderelihie Owlet* radios and PA sys- 
tems . For convenlon of military, foreign and 
short wave receivers to broadcast band at the flick 
of a switch. 
CIRCUIT F EAT URES- SeII- emhlned per sup- 
ply for 110V. AC -DC 50 -60 cycles Three tube 
elreult of conventional dales), using the latest minia- 
ture and dual purpose tubes Permeability 
tuned drift -free I.r.'s. COMPACT: Approximately 
414'r334 r3%'. 
List price 3220000 complete with tuba. Add 5% wort 
of Rockies. FOB Brooklyn, N. Y. 
Bee your local dletrtbttor. or write for further in- 
formation to: 

ADAPTOL CO., 120 New Lofs Ave., 
Brooklyn, N. Y. 
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Get your copy today i 

ELEMENTS OF 

a MAGNETIC TAPE 

RECORDING 

and 999 Available 
APPLICATIONS For only 

by A. C. SHANEY 25c \ Contains schematic diagrams 

11V 
y 

AMPLIFIER CORP. of AMERICA 
1398-10 Broadway :- New Tork 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 
Salad Cheek or Money Order 

BRITE -RAY TELEVISION CO. 
7 Cliaton Street Brooklyn 2, N. Y. 

/ 

GREYLOCK 
A Dependable Name In 
RADIO TUBES 

GT. Olas., and Miniature Types. 
All ruses Inaiv id uallY Boxed. 

125A7, 1251,7. 12507, SOLS. 12AT6. 
12BAS. 126E8. 35W4. 5085 eaeh 390 

B 185. 155. 1T4. 354. 304, 6ANS. BACS. AC7. 
Brios. BEES, SEAS. BAUS. 6876, 6X4 each 490 

32L7, 7OLl. 117L7 each 59e 
All Tubes carry RMA 90 -Day Guarantee 

PM SPEAKERS 
4- Alnico No. 5 ch $5.19 
5- Alnico No. S each 1.29 

TERMS: Net COD. No order accepted for leas than $5.00 
WRITE FOR BARGAIN CATALOG CS 

GREYLOCK ELECTRONIC SUPPLY CO. 
30 Church Street New York 7, N. Y. 

TUBULAR ELECTROLYTICS- 
d 
79 
49 
BS 

e. 

Fresh stock Fully guaranteed 
mfd. 150 V. 10 for $1.79 
mid. 150 V. 10 for 2.49 

8 mfd. 450 V. 10 for 1. 

Postage extra 25'. deposit on COO. 
Write for our free bargain lists featuring 

"AMERICA'S BEST BUYS" 

POTTER RADIO CO. 
131^_ 1.114 McGee St. Kansas City 6, M 

INDEX TO ADVERTISERS 
Abell Distributing Co. 81 

Adapto! Co. 87 

Allied Radio Corp. 65 

Almo Radio Co. 58 

American Sales Co. 67 

American Surplus Co. 2 

Amplifier Corporation of America 70. 84, 88 

Arrow Sales, Inc. 78 

Audel Publishers - 
81 

Bell Telephone Labs. 16 

Boland and Boyce, Inc. 43, 83 

. Bonafide Radio Co. 83 

Brits -Ray Television Co. 88 

Brooks Radio Distributing Co. 70 

Buffalo Radio Supply 52. 53 

Burstein- Applebee Co. 56 

Capitol Radio Engineering Institute 4 

Cleveland Institute of Radio 55 

Clippard Instrument Laboratory 81 

Collins Audio Products Co., Inc. 73 

Commercial Radio 85 

Concord Radio Corp. ..s 58 

Communications Equipment Co. 8 

Constant Electric 84 

Coyne Electrical School 47, 73 
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DeForest's Training Institut. 9 

Douglas Radio Supply Co. 77 

Electronic Corporation of America 48 

Espey Manufacturing Co., Inc. 63 

Este Radio Co. 14, 15 

General Cement Manufacturing Co. 76 

General Electronic Distributing Co. 51 

General Test Equipment Co. . 88 

Green Radio Distributor 84 

Greylock Electronic Supply Co. 88 

The Heath Company 59 

Hotel Strand 88 

Illinois Condenser Co. 58 

Industrial Devices, Inc. 88 

Instructograph Company 73 

International Resistance Co. Rack Cover 
Joyce Radio Distributing Co. ' 85 

Lafayette Radio 54 

Lake Radio Sales Co. 83 

Leeds Radio Co. 62 

Leotone Radio Corp. 71 

McMurdo Silver Co. 41 

P. R. Mallory 6 Co., Inc. 46, Inside Beck Cover 
Merit Products 70 

Metropolitan Elec. & Instrument Co. 
Mid -America Co. 
Moss Electronic Distributing Co. 
Murray Hill Books, Inc. 

National Plans 

National Radio Institut. 
National Schools 

Newark Surplus Materials Co, 

84 

71 

57 

n, 7s 

88 

3 

60 

Niagara Radio Supply Co. 64, 76 

Olson Radio Warehouse 82 

Opportunity Adlets 7t 
Oxford Reconing Corp. 56 

Pilot Radio Corp. 13 

Potter Radio Co. 88 

Progressive Electronics Co. 68 

Radio Corporation of America ...Inside Front Cover 
Radio Dealers Supply Co. 78 

Radio Kits Co. 78 

Radio Supply and Engineering Co. 66 

FlASH YNAY VOL TA GE 
Turn that knob. Eatingulsh the neon 
glow. 
ial. 

read 
65 
right 

t 8160 

v. AC. Also De'. Tells whether AC or 
Virtually burnt- proof. Guarani 

leed for 10.000 hours' operation. 
Bakelite case. Ir flexible tent leads 
and test prods. A "must" in electrical 
and radio work. Only $2.50 postpaid? =: 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. 

Exclusive Penna. Ave. and Boardwalk 

OTEL6TTIAVID, 

A 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 t'. S. A. 

RADIO SCHOOL DIRECTORY 

(Pages 86-87) 

American Radio Institute 
Baltimore Technical Institute 
Candler System Co. 
Commercial Radio Institute 
Delehanty Institute 
Lincoln Engineering School 
Don Martin School of Radio Arte 
Melville Radio Institute 
Milwaukee School of Eng. 
RCA Institutes 
Radio -Television Institute 
Radio Training Association of America 
Tri -State College 
Valparaiso Technical Institute 
Western Radio Communications Institute 

Radionic Equipment Co. 
Radolek Company 
Ravac Corporation 
Risco Sales Company - 

The Rose Company 

70 

72 

80 

70 

72 

Howard W. Sams 6 Co., Inc. 5 II 
Senco Radio. Inc. 81 

N. Silverstine 12 

Spellman Television Co. 71 

Sprague Products Co. 69 

Sprayberry Academy of Radio 7 

Star Measurements Co. 56 

Sterling Electronic Co. 85 

Supreme Publications 61 

Sylvania Electric Products, Inc. 45 

Technical Radio Parts Co. 80 

Tradio, Inc. 87 

Transvision, Inc. 39 

Triplett Manufacturing Co. 6 

United Condenser Corp. 78 

Universal General Corp. 84 

University Loudspeakers, Inc. 56 

James Vibrapowr 7/ 
World Radio Laboratories. Inc. 49 

Wright, Inc. 77 

X.L. Radio Laboratories 70 

PEN -OSCIL -LITE 
óttremelY onvenlent test n illator for an ladle 

miring: alignment Small a. n Self 

Imwered 
Nanue from 700 c rleauuio IC 

mega,'ycle .h.f. Outout from sers te lis ` 
Low in Cual Used by Signal Corps Arlt te 

information. 
GENERAL TEST EQUIPMENT 

36 Argyle Ave. Buffalo 9, N. Y. 

500 FORMULAS TO SUCCESS 
ANY mnllon dollar arms started 
with a single formula. for which 
hey pelli a big price. Itere yon 

have 300-no lens -tried and tested 
formulas, recinca and processes for 
ieking 

things . . . all at the radio- 
Hnual low price f 25c. 
ere is your nmortunity to start a 

hualnena with but a few doliera' 
Icapital and won undreamed of proeta 

n prospect. you can also use these 
formulas In n home to cut 
household expenses io the bone. Or 
you can put Mena to use in 

100workshop to cut costa as much oas 
00 o. 

Quit paying oUt many dollar, in 
pronta to manupnt 

you rail 
wh, lesal 

rs, and dealen, when 

Ile thing yourself fora " few er 
. easy when you follow our 

Simple 4,Mtrucunna. 
66 PAGES. 3200 WORDS IN TEXT 

Send for '500 FORMULAS ANO RECIPES" to. 
day. Enclose 25c. that's all! You n't be ackrd 
for pother rent now or later. Sold oon money- 
bark tee. 

NATIONAL PLANS COMPANY 
BO% 26 R, STATION N. New York 23. N. V. 
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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 noise level test. Readings were 
aken on .flume rontrds of all leading manu- 

facturers. .1/unary ntrals gar. no audible sound, 
registered YP% below di others in inaudible 
sound vibrations. 

WHAT WILL 

MALLORY 

DO NEXT? 

See Us at 
the Radio 

Parts Show LPPROVED PgIMIS101DUCTS 

Mallory has given you 

so many "firsts" in the 

P. R. MALLORY & CO..Inc. 

AA L LO R 

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 
ofradio- eleetrouie 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. !letter ask your 
distributor about it! 

CAPACITORS . . . CONTROLS . . . VIBRATORS . . . 

SWITCHES . . . RESISTORS . . . RECTIFIERS ... 
VIBRAPACK' POWER SUPPLIES . . . FILTERS 

Rap. U. S. Pot. Off. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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This New LRLC JUNIOR Control 

Cabinet Belongs on Your Bench 

Z'. y,, 
>. 

F 

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 Y, 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. 

rr- 
INTERNATIONAL RESISTANCE COMPAN 

Wherever the 

S 

HERE'S WHAT YOU GET 

IRC Control Resistance Purpose 
Type No. 

D13 -133 500,000 ohms A 

D13 -133X 500,000 ohms B 

D13 -137 1.0 meg. A 

D13 -137X 1.0 meg- B 

D13 -139 2.0 meg. A 

Purpose: A Tone or Audio Circuit controls 
B- Tapped for tone compensation. 

#41 
/42 

SWITCHES 
S.P.S.T, 
D.P.S.T. 

SHAFTS 
1 Type "A" double -flatted tap -in shah Is 

Included with each control -plus: 

3 Type "E" with universal knurl for special 
type push on knobs. 

I Type "H" with universal groove for many 
Delco, RCA, Sears (Roebuck and Westing- 
house models. 

Na 
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