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Radio Corporation 
of America 

(40% cauti+, sea MORE 1?CAßtttvtZe Pecauae... 

RCA BATTERIES give you a clear selling field 
-they're distributed primarily to the radio 
trade! 

You have less competition from non -radio 
neighborhood stores. Sell RCA Batteries and 
repeat sales stay with YOU! 

RCA Batteries are radio - engineered for extra 
listening hours. The completely rounded line 
covers virtually all renewal requirements. 

Closely co- ordinated production meets seasonal 
demand, assures fresh stock always. 

RCA provides the greatest array of battery 
selling aids in the industry -all geared to the 
radio trade. 

Smart packaging, competitive prices and "the 
greatest name in radio" are compelling reasons 
why RCA Batteries are your best buy by far. 
See your RCA Battery Distributor for fast, reliable service. 

,.r 
RADIO CORPORATION of AMERICA 401111X 

I RADIO BATTERIES HARRISON, N. J. 
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I'LL TRAIN YOU FOR YOUR 
FCC LICENSE 

A Federal Communications Commission 
Commercial Operator's License pats you 
in line for a good job in Radio or Tele- 
vision Broadcasting, Police, Marine, Avia- 
tion; Two -way, Mobile or Micro -wave Re- 
lay Radio. Mail coupon below for book 
and catalog (both FREE) about my NEW 
Communications course. 

YOU BUILD THIS TRANSMITTER 
with parts I send. This low -power broadcasting transmitter 
shows you how to put a station "on the air." You perform 
procedures demanded of Broadcast Station Opera- 
tors, conduct many experiments, make 
many practical tests. 

ff4 

YOU BUILD 
this Transmitter Power Supply 
used in the basic experiments in 
RF and AF amplifiers, frequency 
multipliers, buffers, etc. 

' rr, 

YOU MEASURE current, 
voltage (AC, DC and RF), re- 
sistance and impedance in cir- 
cuits with Electronic Multi - 
tester you build. Shows how 
basic transmitter circuits be- 
have; needed to maintain sta- 
tion operation. 

You 
SET UP code amplitude and 
frequency modulation circuits 
(put voice, music, etc., on "elec- 
trical signal" you produce). You 
introduce, correct defects, learn 
how to get best performance. 

You 
BUILD this Wavemeter and 
use it to determine frequency 
of operation, make other tests 
on transmitter currents. 

I TRAINED THESE MEN 
"I am now Chief Engineer 
of Radio Station WORD, in 
charge of four engineers. 
Owe all I know about Radio 
to N. R. C"-C. J. BUR - 
DETTE, Spartanburg, S. C. 

"Thanks for splendid Home 
Study Radio Course, a large 
factor in my getting present 

.;' position as Senior Radio Op- 
! erator of Station WRGP. " - 

C. LISTER, Pensacola, Fla. 

"Hold a Radio telegraph 
Second Class License. Now 
with Civil Service as P -4 
Electrical Engineer." - 
OTIS L. WRIGHT, Albu- 
querque, N. M. 

VETERANS 

"I have been in several kinds 
of Radio work. I am now 
specializing in Marine Ra- 
dio telephone installations 
and service. " - MURRAY L DICKSON, Paducah, Ky. 

"When I enrolled, I had no 
idea of entering Commercial 
Radio. Nob Operator, Police 
Radio Station WASP and 
Highway Station WKSJ. " - 
G. DeRAMUS, Selma, Ala. 

"Am now Chief Engineer at 
Radio Station WAGC. Still 
using my N. R. I. texts as 
swell references." - CHAS. 
W. STOKE LEY, Chatta- 
nooga, Tenn. 

GET THIS TRAINING 
UNDER 

G. I. BILL. MAIL COUPON. 

with MANY KITS of 
MODERN EQUIPMENT I SEND 44 

Ever think HOW FAST Radio-Television 
Communications is changing, developing, 
growing? Have you considered what this 
amazing progress can mean to you? 

In 1945, there were 943 Broadcasting 
Stations. Today 2,694 are on the air! 
Result- THOUSANDS OF QUALIFIED 
MEN STEPPED INTO GOOD JOBS. Only 
19 Television Stations were on the air in 
1947. Today there are more than 50 and 
experts say there will be 150 in a few 
months, 1,000 within three years. That 
means thousands of well -paid jobs for 
trained Operators and Technicians. Then 
add development of FM, Two-way Radio, 
Police, Marine, Aviation and Micro-wave 
Relay Radio! Think what all this means! 
New jobs, more jobs for beginners! Better 
jobs, better pay for experienced men! 

Are you a beginner who wants steady 
work in this growing field? My NEW 
course can help you get an FCC License 
and prepare for the job you want. Are you 
a man with some training in Radio or 
Radar, or a Licensed operator? My NEW 
course modernizes, increases the value of 
your knowledge and experience! 

Servicing Training 
Also Offered by N. R.I. 

If you prefer a good -pay job in Radio - 
Television Servicing . or your own 
money- making Radio -Television Sales and 
Service Shop, I'll train you at home. My 
famous Servicing Course also includes many 
Kits of Parts. You conduct experiments and 
tests with modern Radio and other circuits 
you build. I also show you how to make $5, 
$10 a week or more EXTRA MONEY fixing 
neighbors' Radios while training. Full infor- 
mation in my 64 -page catalog. Mail coupon. 

MY COURSE INCLUDES 

TELEVISION 
Course Is New! Different! 

Mail coupon now for facts about my 
NEW, intensely practical course in Radio - 
Television Communications. Let me send 
you FREE books. Read outlines of 78 les- 
son texts written for you by leading Com- 
munications experts, edited by my practi- 
cal staff. See the nine big Kits of Parts 
I send that "bring to life" theory you 
learn. Read about the transmitter you 
build and operate, about the Electronic 
Multitester you get. All equipment yours 
to keep. My BRAND NEW course includes 
BOTH Theory and Practical Experience, 
with result -getting kits, in Radio -Tele- 
vision Communications. It's backed by 
N. R. I. -the world's oldest and largest 
home study Radio school. 

Mail Coupon For Book FREE 
Send today ! See what my NEW course 

is like. Find out how I get you ready for a 
brighter future, better earnings, more 
security in Radio-Televison. Send coupon 
now in envelope or paste on penny postal. 
NO OBLIGATION. NO SALESMAN 
WILL CALL! My books, sent to you 
FREE, tell the full story. J. E. SMITH, 
President, Dept. ODX, National Radio In- 
stitute, Wash- 
ington 9, D. C. 

11.4/1#01,-8004' FRFF 
MR. J. E. SMITH, President, Dept. ODX 
National Radio Institute, Washington 9, D. C. 
Mail me FREE Catalog and .Rook about Radio and Tele- 
vision Communications opportunities and training. (No 
salesman will call. Please write plainly.) 

Name Age 

Address 

City Zone State 
Check if Veteran Approved Under G. I. Bill 

lletelle a 
Success 

-A in i 
N 
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'1-`'/1/, 
ELECTRONICS 

Formerly RADIO -CRAFT 
MEMBER 

AUDIT BUREAU Or CIRCULATION 

Incorporating 
SHORT WAVE CRAFT TELEVISION NEWS. 

RADIO & TELEVISION 
Tradem:n'k registered U. S. latent office 

Hugo Gernsback, Editor -in -Chief 
Fred Shunaman, Managing Editor M. Harvey Gernsback, Editorial Director 
Robert F. Scott, W2PWG, Technical Editor Angie Pascale Production Manager 
I. Queen, Editorial Associate Wm. Lyon McLaughlin, Tech. Illustration Director 

Lee Robinson, General Manager 
John J. Lamson, Soles Manager 

CONTENTS 

G. Aliquo, Circulation Manager 
Robert Fallath, Promotion Manager 

APRIL, 1950 

Editorial (Page 23) 
Unprofessional Servicing by Hugo Gernsback 23 

FM (Pages 24 -25) 
Wide -Band FM Adapter Reduces Interference....by Peter G. Sulzer 24 

Television (Pages 26 -33) 
Television Equipment Standards by Mathew Mandl 26 
Television Dx 27 
A DeLuxe Televiser, Part IV by Charles A. Vaccaro 28 
Electronic Brain Servicing by Ulysses Fips, IRE 30 
Velocity -Modulated TV 32 
Television Dictionary (Continued) by Ed Bukstein 33 

Construction (Pages 34 -37) 
Photoelectric Relays Use Cold- Cathode Tubes by Bob White 34 
Portable Broadcaster by Otto Woolley 37 

Audio (Pages 38-41) 
Custom Sound Installation (Cover Feature) ..by William Rivkin 
Phono Equalizer Design Plus Preamplifier Dota....by K. E. Forsberg 

Test Instruments (Pages 42 -45) 
Television Test Equipment Kits 42 
Quick Tuning Generator by M. Rabinowitz 43 
Battery Signal Generator by J. C. Anderson 44 

38 
40 

Theory and Engineering (Pages 46 -47) 
Voltmeters and Wove Shopes by Irving Dlugatch 46 

Servicing (Pages 48 -63) 
Fundamentals of Rodio Servicing Part XIV by John T. Frye 48 
Radio Repair Licensing: Pedro Takes A Dim View..by Guy Slaughter 58 

Electronics (Pages 64 -67) 
Static Troubles in Aircraft Rodio by Teresa M. Korn 64 

Amateur (Pages 68 -75) 
A Simple Electronic Key ..by Jack D. Gallagher, W5HZB 68 
A Radiationless Method for Transmitter Tuning....by Philip Johnson, 

W7MHU 72 

Departments 

The Radio Month 8 Association News 84 
Radio Business 10 Miscellany 85 
New Devices 76 Question Box 88 
New Patents 78 People 90 
Try This One 80 Technotes 91 

Radio -Electronic Circuits... 82 Communications 92 
Book Reviews 95 

ON THE COVER: Technician John Flood checks the radio 
end of the installation described on 
page 38. Kodachrome by Avery Slack. 

RADIO- ELECTRONICS, April, 1950, Volume XXI. No. 7. Published monthly. Publication Office: Erie Ave. 
F to G Streets, Philadelphia 32. l'a. Entered as second class matter September 27, 1948, at the post office at 
Philadelphia. l'a., under the Act of \larch 3. 1879. SUBSCRIPTION RATES: In U. S. and Canada. in U. S. 
possessions, Mexico, South and Central American countries, $3.50; $6.00 for two years; $8.00 for three years; 
single copies 311c. All other foreign countries ti.,'it a ,year. $8.00 for two years, $11.011 for three years. :Allow one 
mouth for change of address. When ordering a change please furnish an address stencil impression from a recent wrapper. 
RADCRAFT PUBLICATIONS, INC. Hugo Gernsback, l'res.; M. Harvey Gernsback, Vice- Pres.; G. Aliquo, Seey. 
Contents copyright, 1;950, by Radcraft Publications, inc. Test and illustrations must not be reproduced without 
permission of copyright owners. 
EDITORIAL and ADVERTISING OFFICES, 25 West Broadway, New York 7, N. Y. Tel. REctor 2 -9690. 
BRANCH ADVERTISING OFFICES: Chicago: «118 W. Washington Street. Telephone RAndolph 6 -7363. Lot Angeles: 
Ralph W. Harker. 1127 Wilshire Blvd., 'l'el. MA 6-1271. San Francisco: Ralph W. Harker. 582 Market St.. Tel. 
(OArtield 1 -2181. FOREIGN AGENTS; Great Britain: Atlas Publishing and Distributing Co., Ltd., London E.C.4. 
Australia: Mcflill's Agency, Melbourne. France: Brentano's, Paris 2e. Holland: Trilectron. lieemstede. Greece: 
International Bock A News Agency. Athens. So. Africa: Central News Agency. Idd., Johannesburg: Capetown: Durban. 
Natal. Universal Book Agency, Johannesburg. Middle East: Steimatzky 5llddle East Agency, Jerusalem. India: Broad- 
way News Centre, Daller. Bombay It K. L. Kanuappa bludaliar. Madras 2. Pakistan: Paradise Book Stall, Karachi 3. 

another 

a TIONAL 
<G> MEIVISION- 

FIRST 

MODEL TVB -2 

A SENSATIONAL NEW 
BOOSTER FEATURING 

A TURRET TUNER 
The turret tuner is recognized as the 
most efficient television input tuning 
device yet designed because of (1 ) 
its exceptionally high gain and (2) its 
uniform bandwidth on all channels. It 
is used in today's finest television 
receivers. Now, for the first time, 
National makes available all the 
advantages of a turret tuner in a 
truly sensational -performing new tele- 
vision booster. 

COMPARE THESE FEATURES: 

(1) Turret tuner with an individually 
tuned set of coils for each channel. (2) 
Removable polystyrene coil -mounting 
contact panels. (3) A single 6ÁK5 for 
maximum usable gain. (4) A built -in 
power transformer (not AC -DC - no 
"hot" chassis). (5) Selenium rectifier 
for long life. (6) Channel selector and 
fine tuning in a single, easy -to- operate, 
dual -purpose control. (7) Pilot light 
illuminates selected channel. 

list price 
P.S. No other booster 

has a turret tuner! 

NATIONAL COMPANY, Inc. 
M A L D E N , M A S S A C H U S E T T S 

RADIO -ELECTRONICS for 
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Get 

In t° 

YOU RECEIVE 

PROFESSIONAL MULTII'ESTER' 

YOU BUILD ALL THESE AND 
MANY OTHER UNITS WITH 

S WE SEND YOUI 
al 

llou! ado Seri 
of ens in T 

VISION, all as parr of 
$tourie: you master all p 

APRIL, 1950 

E IEVISION, RADIO 
ELECTRONICS 

Master All Phases 

Get Complete Training. You Receive and Keep All Tubes, 

Equipment, Parts and Lessons. No Extra Charges. 

GOOD PAY 
and Unlimited Opportunities 

in JOBS LIKE THESE: 
Business of Your Own 
Radio Manufacturing, Sales, Service 
Broadcasting, Telecasting 
Television Manufacturing, Sales, Serv- 

ice 
Laboratories: Installation, Maintenance 
of Electronic Equipment, 
Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Telephone Com- 

panies; Oil Well and grilling Cotn- 
panies; Engineering Firms 

Theatre Sound Systems, Police Radio 

And scores of other good jobs 
in many related fields 

YOU CONDUCT MANY 
EXPERIMENTS LIKE THESE! 

Checking action of condensers 
Experiments with AF and RF amplifiers 
Experiments with resonance 
Producing beat frequencies 
Calibrating oscillators 
Experiments with diode, grid -bias, grid - 
leak and infinite impedance detectors 
Practical experience in receiver trouble 

shooting 
Application of visual tester in check- 

ing parts and circuits 
Experiments with audio oscillators 
Advanced trouble- shooting .. . and many, many others 

Complete Training by Practical 
Resident Trade School, Est.1905 
The same highly trained faculty, in- 
struction materials and methods used 
here in our large, modern resident 
school, are adapted to your training 
in your own home. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 

Both Resident and Home Study 
Courses Offered 

J 

You will find all lessons easy to under- 
stand because they are illustrated 
throughout with clear diagrams and 
step -by -step examples that you work 
out yourself. Every piece of the eqiup- 
ment and complete lesson material we 
send you is yours to keep and enjoy, 
including the multitester, experimental 
equipment, all parts of the Superhetero- 
dyne, tube manual, radio dictionary, 
and complete, modern Television texts. 
All parts are standard equipment. 

Shop Method Home Training ... 
Earn While You Learn 

With our practical resident Shop 
Method Home Training, you study in 
your spare time. You receive Spare 
Time Work Lessons, which show you 
how to earn while you learn. Service 
neighbors' radios and TV receivers, ap- 
pliances, etc., for extra money and ex- 
perience. Many National students pay 
all or part of their training with spare 
time earnings! 

DON'T DELAY! The Radio- Television 
Industry needs trained men NOW! 

For quick action, 
mail coupon 
today and we'll 
rush you full in- 
formation. 

APPROVED 
FOR 

VETERANS! 
Check coupon below! 

NEW, ILLUSTRATED 
OPPORTUNITY 
BOOK AND SAMPLE 
LESSON SHOW YOU 
HOW WE TRAIN 
YOU ... SEND FOR 
THEM TODAY! NO 
COST. NO 
OBLIGATION. 

YOU NATIONAL SCHOOLS 
LEARN BY LOS ANGELES 37, CALIF. EST. 190 

DOING 
You receive 
special labora- tory experi- 
ment lessons 
to show you 
how to build 
with your own 
hands various 
experimental 
units such as 
those shown at 
left, and how 
to conduct 
many tests. 

National Schools, Dept, RE -4 
4000 South Figueroa Street 
Los Angeles 37, California 
Send me your FREE book "Your 
the sample lesson of your course. 
man will call on me. 
NAME_. 

Mail in envelope 
or paste on 

penny postal. 
Future in Radio" and 
I understand no sales- 

ADDRESS 

AGE. 

CITY ---' °-'---_.... ----- _ ----__ ZONE .______STATE---_ __________ __._ 
Check here if Veteran of World War II 

MIL 
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s 
2 "x3 "PM I 
Speaker -0.125 
watt; resonant fre- 
quency, 250-365 
cps; 1.5 oz. magnet; 
voice -coil imped- 
ance, 11.8 ohms 
(at 1000 cps); rim 

«4" PM Speaker 
-3 watts; resonant 
frequency, 170 -225 
cps; 1.47 oz. mag- 
net; voice -coil 
impedance, 3.2 
ohms; rim or pot 
mounting. 

5" PM Speaker I 
-3 watts; resonant 
frequency, 150 -200 
cps; 1.47 oz. mag- 
net; voice -coil im- 
pedance, 3.2 ohms; 
rim or pot mounting. 

5" Field -Coil I 
Speaker -3 watts; 
resonant frequency, 
150 -200 cps; 450 - 
ohm, 65 -ma. field; 
voice -coil imped- 
ance, 3.2 ohms; rim 
or pot mounting. 

High Fidelity at a new low price... 

4 "x6" PM I 
Speaker -3 watts; 
resonant frequency, 
150 -200 cps; 1.47 
oz. magnet; voice - 
coil impedance, 
3.2 ohms; rim or 
pot mounting. 

The new 51551 

15" Duo -Cone Speaker- Frequency re- 
sponse, 40 to 12,000 cps; 25 watts power - 
handling capacity; wide -angle radiation. 
Suggested list price, $55.00. 

12" PM Speaker 
-12 watts; reso- 
nant frequency, 
70 -85 cps; 2.15 
oz. magnet; voice - 
coil impedance, 
3.2 ohms; rim 
mounting. 

«12" Field -Coil 
Speaker -12 watts; 
resonant frequency, 
70 -85 cps; 1000 - 
ohm, 70 -ma. field; 
voice -coil imped- 
ance, 3.2 ohms; 
rim mounting. 

5 "x7" PM I 
Speaker -6 watts; 
resonant frequency, 
120 -140 cps; 1.47 
oz. magnet; voice - 
coil impedance, 
3.2 ohms; rim 
mounting. 

$ 4 "x6" Field -Coil 
Speaker -3 watts; 
resonant frequency, 
150 -200 cps; 450 - 
ohm, 65 -ma. field; 
voice -coil imped- 
ance, 3.2 ohms; 
rim mounting. 

8" PM Speaker 
-8 watts; reso- 
nant frequency, 
75 -95 cps; 2.15 
oz. magnet; voice - 
coil impedance, 
3.2 ohms; rim 1. 

mounting. 

Olibo a quality line of replacement 
speakers from one dependable source 

Quality- engineered for depend- 
able performance ... and priced 
for replacement needs . . . the 
RCA line of standard speakers 
offers you a great selling potential. 

From the superb 15" high - 
fidelity duo -cone to the 2" x 3" 
elliptical -each RCA speaker is 
designed with top engineering 
skill, made of the best materials, 
and mass -produced under rigid 
quality -control methods. 

RCA's PM and field -coil types 
meet practically all replacement 
requirements. All 4", 4" x 6", and 
5" speakers are supplied with a 
universal mounting bracket that 

saves time in mounting either 
clinch -type or strap -type output 
transformers. 

Look to RCA -and your RCA 
distributor -as a dependable 

source for all of your replacement 
speaker requirements. For full de- 
tails on the complete line, ask 
your RCA distributor for Bulle- 
tins 2F892 and 3F620. 

Check these important features! 

J Moisture -resistant voice -coil 
suspension -unaffected by humidity 
changes. 

J Rugged mechanical construc- 
tion with welded housing assembly. 

Exclusive clamping spring 
permanently locks Alnico V magnet 
in larger sizes of PM speakers. 

J Mechanical filter ring in 12" 
speakers cuts needle scratch and 
10 -kc. whistle. 

Rugged - Dustproof resistant - 
Rustproof resistant. 

Adjustable voice -coil mounting 
in 12" speakers. 

Rim mounting designed to RMA 
standards. 

RADIO CORPORATION of AMERICA 
ELECTRON /C COMPONENTS HARRISON. N. J. 

RADIO -ELECTRONICS for 
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* TO A MAN INTERESTED IN 

7 

A Better Paying lob in Television 
ASK YOURSELF THESE 
1. Are new men_ 

self 
you ttb 

less 
expe. 

2. Has it 
Y. 

been "too Tong 
yo a satisfactory 

raise? 
3. Are you tied down t lob? o a routine 

4. Does your future seem limited to and small salaries? 

5. DO YOU GENER 
START? ALLY FINISH 

If your answer is YES to most of these questions, CREI'S Home 

Study Course can help you get a BETTER JOB in Television 

WHAT YOU DO to keep yourself abreast of new 

developments is what counts toward advancement 

in television. Obviously, everyone cannot qualify. Those 

who do are well rewarded. The television industry offers 

almost unlimited opportunity to trained engineers and 

technicians. CREI training helps all levels, from novice 

to experienced engineer, because its specialized individual 
instruction brings out the best in a man and takes him 

as far as his own aptitude and effort will let him go. 

CREI is an accredited technical institute founded in 

1927. Its home study graduates fill important jobs 

throughout the radio, television and electronics indus- 

tries. Leading industrial firms -RCA Victor, Pan 

American Airways, United Air Lines, to name only a 

few -have CREI group training programs now in opera- 

THE THREE BASIC CREI COURSES: * PRACTICAL RADIO ENGINEERING 
I undamental course u, all phases of radio -electronics * PRACTICAL TELEVISION ENGINEERING 
Specialized training for professional radiomen * TELEVISION AND FM SERVICING 
Streamlined course for men in "top- third" of Seld 

ALSO AVAILABLE AS RESIDENCE SCHOOL COURSES 

tion. Industry welcomes CREI grads -CREI training is 

recognized as a respected reference. 

Make your own opportunity in television! Add CREI 

technical training to your present experience - start 
either at the beginning or at an advanced stage. Get 

yourself a better TV job -make more money -enjoy in- 

creased security. The next two years can be the most 

important of your lifetime. Write today for complete 

information. The cost is popular, the terms easy. 

VETERANS: CREI training is available under the G.I. Bill. For most 
veterans July 25, 1951 is the deadline -so act now! 

FREE SAMPLE LESSON 
Send for "The Orthicon and Image Orthicon" which de- 

scribes the development, theory and operation of the orthicon 
and image orthicon TV camera tubes. 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute Founded in 1 927 
Dept. 1448, 16th & Park Rd., N. W. Washington 10, D. C. 

Branch Offices: New York (7) 170 Broadway San Francisco (2) 760 Market St. 

APRIL, 1950 

a 

CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. 144B, 16th & Park Road, N. W., Washington 10, D. C. 

Gentlemen: Send me FREE SAMPLE LESSON and booklet, Your Fu- 

ture in the New World of Electronics," together with details of your 

home study training. CREI self -improvement program and outline 

of course. I am attaching a brief resume of my experience, education 

and present position. 

Check the Field of Greatest Interest: 
Practical Television Engineering. 
Practical Radio Engineering. 
TV, FM & Advanced AM Servicing. 

NAME 

ADDRESS_ 

CITY ZONE STATE 
I am entitled to training under G.I. Bill. Send details on Residence School. 

Aeronautical Radio Engineering. 
Broadcast Radio Engineering 

(AM, FM, TV). 
Radio -Electronics In Industry 

AGE 

J 
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COLOR TELEVISION fully compat- 
ible with black- and -white standards 
was demonstrated by the Radio Cor- 
poration of America in Washington 
February 8. The color registry, or 
"color phasing ", was controlled by a 
special development which prevents 
the "color drifting" that caused objects 

to change 
tests. 

As explained by Dr. E. W. Engstrom, 
who conducted the tests, registry of 
the color dots is controlled by a pulse 
sent at the end of each line. Thus all 
colors start each line in perfect 
registry. 

color gradually in earlier 

The Radio Month 
While the tests were conducted with 

standard RCA 3 -tube experimental re- 
ceivers roughly similar to those de- 
scribed in the January RADIO -ELEC- 
TRONICS, Dr. Engstrom announced that 
RCA intended shortly to submit to the 
FCC for test a color receiver with only 
one cathode -ray tube to reproduce the 
three primary colors. This type of tube, 
he suggested, would probably be a 
prototype of those which will actually 
be used in future commercial color 
receivers, when such become feasible. 

TAPE RECORDING standards are 
being submitted to the National Asso- 
ciation of Broadcasters Board for ap- 
proval. New proposals will include a 
recommended standard hub and flange 
for use with magnetic tape reels as 
well as a standard of fidelity and qual- 
ity which will enable broadcasters to 
interchange reels and establish central 
tape libraries. 

13,000 POLICE CARS have yet to 
be licensed for radio communications 
in this country according to a report 
made by the Marketing Services Divi- 
sion of the General Electric Company. 
The majority of these cars will be li- 
censed within three years if the pres- 
ent growth of radio communications 
continues at the same rate. 

Five thousand police radio licenses 
have been granted in the United States 
and the total number of licensed ve- 
hicles for two -way radio police radio 
now approximates 40,000. Currently 
eleven state police organizations are 

Get Set for LAND OFFICE BUSINESS on the 

,44taeecTELEVISION BOOSTER 
Soon to be Advertised Nationally 

on TELEVISION 

OWNERS OF TV RECEIVERS..und their friends, the nation over, will soon 

see the Astatic Television Booster in operation . . . and hear its exclusive 

advantages explained ... from their favorite TV stations. It doesn't take a 

crystal ball to forecast the impact of TV advertising on sales of Astatic 

Boosters. When set owners in your area actually see weak, washed-out 

pictures on a TV screen changed to bright, clear action by the Astatic 

Booster, the skyrocketing of sales will be automatic. They'll be asking - 
by the thousands - for the "four -tube booster" with "variable gain control," 

"dual-tuning," "handsome furniture -finish mahogany cabinet," and other 

exclusive features they've seen and heard about 

ON TELEVISION. They'll ask by name for the 

Astatic Booster. 

IF 
there is anything you don't know about the 

Astatic Booster, write for specifications and g_ 
complete details. Get behind this surefire pro- 

gram to help you sell. Check your stock. Order 

TODAY for your needs. 

Astatic Crystal Devices manufactured 

under Brush Development Co. patents 

CORPORATION 
CONNEAUT, OHIO 

,.o. r.,.°,..,,.,,<.,o (O.°,,,° °,r.«° 

licensed to use over 300 mobile units in 
their respective systems. 

SUBMARINE DETECTORS and other 
sound and ultrasonic equipment will be 
using barium titanate, a war -developed 
material with exceptional electrical be- 
havior, instead of older types of crys- 
tals. This unusual compound shows a 
remarkably quick response to the 
slightest changes in pressure, temper- 
ature, or electric field. Even light shin- 
ing on it will cause the molecules to 
rearrange themselves. 

DIAL TELEPHONES for small cities 
will be made possible with a new elec- 
tric "brain" developed by Bell Tele- 
phone Laboratories engineers. The new 
equipment lends itself to mass produc- 
tion methods, is easily maintained, and 
is more nearly self- checking than any 
previous dial system. Initial installa- 
tions are now being made, and the 
equipment will be integrated with the 
nationwide communications network. 

300.000 TRANSMITTERS are cov- 
ered in non -broadcast authorizations 
by the FCC. Of these, nearly one -third 
are fixed stations, and the rest are 
portable or mobile units. 

Most of these -over 290,000 -are in 
the Safety and Special Services, which 
has some 94,000 land or fixed stations 
a:d 196,600 portable or mobile units. 
The common carrier services have 
nearly 26,000 transmitters of which 
2,200 are fixed and 23,600 portable. 

UPPER ATMOSPHERE showers large 
amounts of radio noise on us from all 
directions. These bursts of noise can be 
picked up by a sensitive radio receiver 
as increased background noise. This 
discovery was disclosed last month by 
Herman V. Cottony of the National 
Bureau of Standards. 

This phenomena was found when a 
solar radiometer, an instrument to 
measure the amount of radiation from 
the sun, was directed toward different 
parts of the sky on Nov. 23. On that 
day radio noise had increased to about 
six times normal, but the solar radio- 
meter, when pointed toward the sun, 
showed no unusual disturbances. Dr. 
Cottony concludes that the exception- 
ally large amounts of radio noise are 
coming from somewhere in the outer 
atmosphere of the earth. 

CHEESE can now be pasteurized by 
r.f. heating as a result of recent ex- 
periments conducted by scientists at 
Cornell University. The delicious ched- 
dar flavor is best obtained by aging 
cheese made from raw milk, and it is 
much easier to pasteurize ten pounds 
of cheese than the 100 pounds of milk 
from which it is made. 

The experimenters had hoped to be 
able to treat old cheese with this proc- 
ess, but so far, the radio frequencies 
pasteurize only very young raw milk 
cheese. The cheese is placed between 
two electrodes which carry a high -fre- 
quency current. The temperature goes 
up to 132° F. in about two minutes. 
This pasteurizes the cheese, yet leaves 
enough enzymes and bacteria to de- 
velop flavor. 
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The Radio Month 
ROBERT D. HICKOK, president and 
founder of The Hickok Electrical In- 
strument Company, died January 23 
at the age of 70. 

Since founding his company in 1910, 
Mr. Hickok had been actively interested 
in it and had supervised the develop- 
ment of many instruments used by 
electrical manufacturers and radio 

technicians. Some of his best known 
instruments are an astatic uniform 
scale wattmeter, an expanded scale 
photoelectric exposure meter move- 
ment, and the original dynamic mutual 
conductance tube tester (known to 
technicians as the AC -47). 

Mr. Hickok was an active RMA 
member and Fellow of the American 
Institute of Electrical Engineers. 

KARL GUTHE JANSKY, radio re- 
search engineer known for his dis- 
covery of radio waves from inter- 
stellar space, died on February 14 at 
Red Bank, N. J. 

An expert on radio transmission and 
on atmospherics and other types of 
radio interference, Mr. 1ansky is 
credited with several basic discoveries 
and was recently awarded an Army - 
Navy Certificate of Appreciation for 
his work during World War II. He 
joined the Bell Laboratories in 1928 
and concentrated 
his research on 
shortwave radio- 
telephone trans- 
mission. He guided 
the development of 
special recorders 
and directional an- 
tennas with which 
he discovered inter- 
stellar radio waves 
in 1933. 

RADIO PROPAGATION will be 
studied by the National Bureau of 
Standards at a new site near Boulder, 
Colorado. Laboratory facilities costing 
about $4,500,000 will be constructed on 
the 210 -acre site during the summer 
of 1951. A research staff of about 300 
people will be employed there. 

This location was chosen because the 
Bureau's work is best carried out near 
a small town or city which is not con- 
gested by electrical and radio facilities. 
The site is near a major university 
which is expected to provide a source 
for competent new personnel and an 
opportunity for graduate training of 
junior staff members. 

APRIL, 1950 

Mr. Gernsback receives Marconi Award. 
Pres. Wm. J. McGonigle is on the right. 

MARCONI MEMORIAL Wireless 
Pioneer's Medal was awarded to Hugo 
Gernsback by the Veteran Wireless 
Operators Association at its annual 
Dinner Cruise held in New York Febru- 
ary 25. 

The award was made to the veteran 
technical publisher for "pioneering 
achievements in the radio art." It was 
recalled that Gernsbhck was the pioneer 
radio manufacturer as well as publisher 
of this country, 
having sold the 
first radio set to 
the public (a 
portable spark 
transmitter and 
receiver) in 1905. 
His Electro Im- 
porting Co. was 
during that peri- 
od and later the 
Mecca of the ra- 
dio experimenter. 
It manufactured The Pioneer's Medal. 
and sold numerous radio parts (many 
of them invented by Gernsback him- 
self) absolutely unobtainable elsewhere. 

He published the country's first radio 
magazine, Modern Electrics, in 1908, 
and has continued as a publisher of 
radio magazines and books ever since 
that date. Gernsback was also one of 
the first to promote radio associations 
in 1909, and fostered the early amateur 
radio movement both personally and 
through his publications, parts of one 
of his editorials having been incorpo- 
rated in the first law passed to regulate 
radio, which was enacted in 1912. 

TV INSURANCE, covering service 
renewal contracts, is becoming a "nec- 
essary evil," in New York, according 
to several contractors and dealers. 
More and more customers are demand- 
ing insurance coverage of their second 
year service contracts, but dealers and 
contractors are not certain that they 
will gain by having coverage by a 
surety company. 

Retailers and service firms seem to 
be confused as to whether the New 
York State Insurance provision is a 
law or merely the opinion of an 
Attorney General. 

The New York State Insurance De- 
partment has announced that TV serv- 
ice contracts are definitely insurance 
contracts and that present rulings have 
had the status of law for some months. 

PHOTOFACT BOOKS 

"TELEVISION TUBE 
LOCATION GUIDE" 

Gives Tube 
position and 
function in 

hundreds of 
important TV 

receiver 
models, made 
by 56 manu- 

facturers. 

FIND THE TROUBLE AND REPLACE TUBES 

WITHOUT REMOVING CHASSIS 

Nothing like it! The only book that shows 
the position and function of tubes in hundreds 
of TV receivers. Often an operational check 
in the customer's home ... looking at the 
picture tube and listening to the sound . . . 
can give you a clue to the trouble. Many 
times only a tube failure is responsible. TGL -1 
makes trouble diagnosis and tube replacement 
quick and simple, in most cases without re- 
moving the chassis! Each model has its own 
clear, accurate diagram. Book fully indexed 
for quick reference. Over 200 pages, handy 
pocket size, 5M x SW. Get two copies . . . 

one for outside calls and one for your bench. 
Pays for itself on the first job! 

Si so 
ORDER TGL -1 Only 

"DIAL CORD 
STRINGING 

GUIDE" 

NEW! 
SECOND VOLUME 

Covers models from 
1947 to October 1949 

Over 45,000 servicemen bought the first vol- 
ume of this invaluable book! New second 
volume includes 511 different dial cord string- 
ing diagrams used in almost 1000 receivers 
produced from 1947 to October, 1949 (all new 
data continuing from where the first volume 
left off). There's only one right way to string 
a dial cord ... and here's the only book that 
shows you how. Saves time -saves effort. 
Handy pocket size. Order copies for your tool 
kit and work bench today. j700 
ORDER DC -2 Only 1 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or write 
direct to HOWARD W. SAMS & CO., INC., 
2201 East 46th Street, Indianapolis 5, Ind 

My (check) (money order) for $ 
enclosed. Send the following books: 

TGL -1 "TV Tube Location Guide" $1.50 
DC -2 "Dial Cord Stringing Guide" $1.00 

Name 

Address 

City Zone.... State 
a 
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10 I Radio Business 
RCA Engineering Products Depart- 

ment, Sound Equipment Section, has 
announced a newly engineered reve- 
nue- producing radio and sound distri- 
bution system for hospitals. 

The new hospital equipment, de- 
signed to entertain patients in hos- 
pitals of 50 to 500 beds, consists of a 
basic four -channel AM -FM central sta- 
tion installation and special hospital 
reproducer equipment which requires 
no operating personnel. 

There are several methods of dis- 
tributing both radio and recorded mu- 
sic programs in the various hospital 
locations. Beds may be equipped with 
pillow speaker and plug selector switch 
assembly, allowing the patient to select 
his own program without disturbing 
others in the room or ward. Individual 
monoset earphone equipment provides 
the same individual reception for pa- 
tients who are able to sit up or be out 
of bed, or wall speakers may be pro- 
vided as reproducer equipment. 

Sylvania Electric Products, Inc., radio 
division, is continuing to promote radio 
and television service technicians dur- 
ing 1950 in a new series of national ads 
in the Saturday Evening Post, Life, 
Look, Collier's, and Radio & Television 
Best, starting in January. The new 
campaign increases the size of previous 
Sylvania ads about repairmen from 
one -quarter to one -half page in black 
and white. 

Sylvania is supplementing the ads 
with a cooperative campaign kit for 
technicians and dealers which includes 
four -color window posters based on the 
monthly ad, two -color streamers, three - 
color postal cards, free mats for local 
newspaper advertising, and radio spot 
announcements. 

Emissoras Associadas, Brazil's larg- 
est radio network, plans to introduce 
television at the fast -growing business 
center of Sao Paulo. All equipment 
will be supplied by the RADIO COR- 
PORATION of AMERICA, it was announced 
by MEADE BRUNET, a vice president of 
RCA and managing director of the 
RCA International Division. The sta- 
tion is expected to be on the air in the 
summer of 1950. 

Arrangements for the installation of 
the television transmitter, as well as 
associated studio and mobile pickup 
equipment, were begun in 1948 and 
concluded during the recent visit to the 
United States by Dr. Asses CHATEAU - 
BRIAND, Director General of the Bra- 
zilian network, according to Mr. 
Brunet. He said the transmitter and 
antenna will be located atop Sao 
Paulo's highest edifice, the State Bank 
Building. 

Erie Resistor Corp., Electronics Di- 
vision, has created a Research and De- 
velopment Department for the investi- 
gation of new principles, methods, and 
materials which may be applied to new 
and existing products. The department 
will be headed by J. D. HEIBEL as Di- 
rector of Research and Development. 
Heibel has been with Erie Resistor for 
13 years as chief electrical engineer, 
and has pioneered many engineering 
developments. 

J. C. VAN ARSDELL, Electrical En- 
gineer, has been promoted to the posi- 
tion of Manager of the Sales Engineer- 
ing Department. He will work with the 
sales department in the proper inter- 
pretation of customers' specifications, 
as well as in the development of new 
products and of new applications for 
existing products. 

General Electric, Syracuse, N. Y., 
has installed a two -way radio system 
to prevent the spread of forest fires 
in the area of Bar Harbor and Mt. 
Desert Island, Maine. 

The residents of those areas, who 
suffered hundreds of thousands of dol- 
lars in damage in the great forest 
fires of 1947, purchased 10 mobile 
radio units and two remote control 
units from the General Electric Com- 
pany in an effort to combat this ever - 
present threat of fire. 

The ten G -E units are installed in 
such vehicles as the jeep patrol, which 
makes routine checks on forest fires, 
in the fire chief's car, in two pumping 

engines and in 
examiner's car. 

Included in the two -way radio hook- 
up are Bar Harbor, Town Hill, South- 
west Harbor and Somesville. South- 
west Harbor also has ordered two 

the county medical 

G -E walkie- talkie radio sets to use 
with the mobile unit. 

The American Gage & Machine Co. 
has announced its merger with the 
Simpson Electrical Co. of Chicago, 
manufacturers of electrical and radio 
meters and test equipment. 

RAY SIMPSON, founder of the Jewell 
Electrical Instrument Co., Simpson 
Optical Co., and the present Simpson 
Electric Co., will remain as chairman 
of the Simpson Electric Division. 
HERBERT BERNREUTER, meter and test 
equipment engineer, has been elected a 
vice president of the American Gage 
& Machine Co., and will act as operat- 
ing head of the Simpson Division, with 
which he has been identified since its 
inception. 

The Sightmaster Corp., New York, 
has announced the issuance of patent 
no. 2.492,224, covering its newly dvel- 
oped Sightmirror. 

With the issuance of this patent, 
Sightmaster, according to MICHAEL L. 
KAPLAN, president, plans to make 
Sightmirror available for public use 
for any television receiver now in ex- 
istence. Sightmirror, which serves as 
a filter to eliminate glare and the pos- 
sibility of eyestrain and to soften the 
picture, is a decorative mirror when 
the set is turned off. 

General Electric Company, Syracuse, 
N. Y., announces that the latest in 
G -E television test equipment and 
techniques for alignment of television 
receivers will be demonstrated by R. H. 
RUDOLPH, G -E sales manager for 
equipment. in a tour of cities in the 
South and West. 

The new G -E equipment, includes a 
five -inch oscilloscope, a marker genera- 
tor and a sweep generator with a new 
balanced output adaptor. 

The twelve cities Rudolph will visit 
are: Oklahoma City, Tulsa, New'Or- 
leans, Houston, San Antonio, Fort 
Worth, Dallas, Albuquerque, Salt Lake 
City, Los Angeles, San Francisco and 
Seattle. 

Radio Manufacturers Association re- 
ported that sales of communications 
equipment, radar and other radio 
transmitting apparatus to the U. S. 
Government during the third quarter 
of 1949 totalled $35,489,327. Sales of 
radar equipment amounted to $23,914; 
281 and accounted for the largest por- 
tion of the U. S. Government radio 
transmitting equipment purchases. 
Third quarter government purchases 
were slightly under the second quar- 
ter total of $40,140,586. 

Sales of communications transmit- 
ters, receivers and transceivers during 
the third quarter totalled $4,752,395, 
and laboratory and test equipment 
purchases by the government amounted 
to $3,563,910. RMA member -company 
sales of radio navigational aids to the 
government accounted for another $2,- 
620,516 and sonar apparatus sales for 
$595,037, while quartz crystals sales 
totalled $43,188. 
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offers you the 

BIG 
TELEVISION 

RADIO- ELECTRONICS 

Laboratory Type 

HOME TRAINING 

3uild and Keep 10, 121/2 or 16 inch Picture Tube Quality 
TELEVISION RECEIVER as you prepare for a Profitable Future 

Here is everything you need to prepare you at home for 
FASCINATING WORK, GOOD MONEY and a THRILLING 
FUTURE in one of America's most promising fields. 

This includes the opportunity to build and keep the top 
quality Television Receiver shown above -with choice of 
a 10, I2 1/2 or 1 E ingh picture tube that gives big, bright, 
sharp, steady pictures. Get the complete facts. This is an 
optional feature - available when you complete your 
training described below. See how D.T.I.'s wonderfully 
practical "BIG 5" method meets industry's needs. No 
previous experience needed. Mail coupon today! 

Mull peter 

16 Big Shipments of Parts - Plus Lessons 

You Learn- By -Do- 
ing from D.T.I.'s 
HOME LABORA- 
TORY 

You Learn -by- Reading 
from D.T.I.'s MOD- 
ERN LESSONS 

.Jj.1Lf= iá°.11 

Work over 300 electronic experiments and projects from 
-16 big shipments of parts. This includes building and 
keeping all test equipment and radio set shown at left 
side of page. Modern easy -to -read lessons with handy 
fold -out diagrams simplifies your entire training. 

You Also Use Home Movies 
D.T.I., alone, includes the modern, visual training 
aid ... MOVIES to help you learn faster, easier 
at home. See eledrons on the march and other 
fascinating "hidde action " -a remarkable home 
training advantage that speeds your progress. 

EMPLOYMENT SERVICE 
When you comple-e your training, our effective 
Employment Service helps you get started toward 
a real future in Television- Radio -Electronics. 

Modern Laboratories 
If you prefer, 
preparation in 

6 Tube 

.Radio 

Receiver 

you can get ALL your 
our new, Chicago train - 

iig laboratories... 
cne of the finest of 
is kind. Ample in- 
structors ... modern 
equipment. Write 
for details! 

DeFOREST'S TRAINING, INC. 
Chicago 14, Illinois 

A DeVry Institution 
APRIL, 1950 

.._NEGAiIVEIY%W[D', 

ELELTKCNS FLOW 

,PU1TE 
. 

x .._, 
You Learn -by- Seeing 
from D.T.I.'s HOME 
MOVIES 

MAIL THIS COUPON TODAY_ 

DeFOREST'S TRAINING, INC. 
2533 North Ashland Avenue, Dept. RC -G -4 

Chicago 14, Illinois. 
Without obligation, give me complete facts showing how 1 may 
make my start in Television- Radio -Electronics. 

Name 

Street Apt 

City lone -State 
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72eu. 7950 eatáktt- 
PUSH -PULL EXTENDED RANGE 

5" OSCILLOSCOPE KIT 
earunet- 

The first truly television oscilloscope. 
Tremendous sensitivity .06 Volt RMS 
per inch deflection. 
Push -pull vertical and horizontal amplifiers. 
Useful frequency range to 2'h Mega- 
cycles. 

Extended sweep range 15 cycles to 
70,000 cycles. 
New television type multivibrator 
sweep generator. 
New magnetic alloy shield included. 
Still the amazing price of $39.50. 

The new 1950 Push -Pull 5" Oscilloscope has features that seem impossible in a $39.50 oscilloscope. 
Think of it- push -pull vertical and horizontal amplifiers with tremendous sensitivity only 
six one hundredths of a volt required for full inch of deflection. The weak impulses of television 
can be boosted to full size on the five inch screen. Traces you couldn't see before. Amazing 
frequency range clear useful response at 2 I2 Megacycles made possible by improved push -pull 
amplifiers. Only Heathkit Oscilloscopes have the frequency range required for television. 
New type multi- vibrator sweep generator with more than twice the frequency range. 15 cycles 
to 70,000 cycles will actually synchronize with 250,000 cycle signal. Dual positioning controls 
will move trace over any section of the screen for observation of any part. New magnetic alloy 
CR tube shield protects the instrument from outside fields. All the same high quality parts, 
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New 
instruction manual now has complete step by step pictorials for easiest assembly. Shipping 
Weight 30 lbs. Order now for this winter's use. 

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES 
A conversion for all 03 and 04 scopes is available changing them to the new push -pull ampli- 
fiers (does not change the sweep generator). Complete kit includes new chassis, tubes and all 
parts. For a small investment, add the latest improvements to your present oscilloscope (Except 
C.R. Tube Shield). Shipping weight 10 lbs. 
Order 05 Conversion Kit No. 315 $1 2.50 

xÿß.,.... .... _F............. 

THE NEW CcU 4 

HANDITESTER KIT 
MORE e,a,t,evre4. THAN EVER BEFORE 

Beautiful streamline Bakelite case. 
AC and DC ranges to 5,000 Volts. 
1% Precision ceramic resistors. 
Convenient thumb type adjust control. 
400 Microampere meter movement. 

Quality Bradley AC rectifier. 
Multiplying type ohms ronges. 
All the convenient ranges 10-30- 

300- 1,000 -5,000 Volts. 
Large quality 3' built -in meter. 

The instrument for all -the ranges you need -beauty you'll enjoy for years and you 
can assemble it in a matter of minutes -an instrument for everyone. The handiest 
quality voltohmeter of all. Small enough to put in your pocket yet a full 3" meter. 
Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1% precision 
ceramic divider resistors and wire wound shunts. Twelve different ranges. AC and DC 
ranges of 10 -30- 300 -1,000 -5,000 Volts. Ohms ranges of 0 -3,000 ohms and 0- 300,000 
ohms. Milliampere ranges of 10MA and 100MA. Hearing aid type ohms adjust control 
fits conveniently under thumb for one hand adjustment Banana type jacks for positive 
low resistance connections. Quality test leads included. The high quality Bradley instru- 
ment rectifier was especially chosen for linear scales on AC. 
The modern case was styled by Harrah Engineering for this 
instrument. The 400 microampere meter movement comes 
already mounted in the case protected from dust during 
assembly. An ideal classroom assembly instrument useful for 
a lifetime. Perfect for radio service calls, electricians, garage 
mechanics, students, amateurs and beginners in radio. The 
only quality voltohmeter under $20.00. An hour of assembly 
saves you one -half the cost and quality parts give you a better 
instrument. Order today. Shipping weight 2 lbs. 

J{'i::{,::::i::::::::::: <::. ..... ...<.. 

fi 

7204 ' 
HANDY 
OHMS 

ADJUST. 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. . a s BENTON HARBOR 2.0, MICHIGAN 
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www.americanradiohistory.com

www.americanradiohistory.com


 

13 

1X50 qeax 
7l NEW V-4 qeadtZit 

VACUUM TUBE VOLTMETER KIT 

Meter scale 17% longer than average Accessory probes (extra) extend ranges to 
41,2" meter. 10,000 Volts and 100 Megacycles. 
Modern streamline 200 ua meter. Uses 1% precision ceramic divider resistors. 
New modern streamline styling. Modern push -pull electronic voltmeter 
Burn -out proof meter circuit. circuit. 
24 Complete ranges. Electronic AC circuit. No current drawing 
Isolated probe for dynamic testing. rectifiers. 
Most beautiful VTVM in America. Shatterproof plastic meter face. 

The new Heathkit Model V -4 Vacuum Tube Voltmeter has dozens of improvements. A new modern 
streamlined 200 microampere meter has Alnico V magnet for fast, accurate readings. The new 
electronic AC voltmeter circuit incorporates an entire new balance control which eliminates contact 
potential and provides greater accuracy. New simplified switches for quicker assembly. New snap -in 
battery mounting is on the chassis for easy replacement. 

The Heathkit VTVM is the only kit giving all the ranges. Check them - DC and AC -full 
scale linear ranges of 0 -3V, 0 -10V. 0-30V, 0 -100V, 0 -300V, 0 -1000V and can be extended to 
0 -3000V and 0- 10,000V DC with accessory probe at slight extra cost. Electronic ohmmeter has six 
ranges measuring resistance accurately from .1 ohm to one billion ohms. Meter pointer can be offset 
to zero center for FM alignment. 

The DC probe is isolated for dynamic measurements. Has db scale for making gain and other 
audio measurements. 

The new instruction manual features pictorial diagrams and step -by -step instructions for easy 

assembly. The Heathkit VTVM is complete with every part - 110V transformer operated with 
test leads, tubes, light aluminum cabinet for portability, giant 41/2" 200 microamp meter and 
complete instruction manual. 

Order now and enjoy it this entire season. Shipping weight 8 lbs., Model V -4 

Accessory: 10,000V high voltage probe, No. 310, 54.50. 
Accessory: RF crystal diode probe kit extends RF range 

to 100 Mc., No. 309, 56.50. 
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Ileui 1950 VERNIER TUNING R.F. gear/tide- 

74 

' 

SIGNAL 
GENERATOR KIT 

7eatair4. 
New 5 to 1 ratio vernier tuning Cathode follower output for greatest 
for ease and accuracy. stability. 

New external modulation switch- 400 cycle audio available for audio testing. 
use it for fidelity testing. Most modern type R.F. oscillator. 

New precision coils for greater Covers 150Kc. to 34Mc. on fundamentals 
output. and calibrated strong harmonics to 102 Mc. 

The most popular signal generator kit has been vastly improved -the experience of 
thousands combined to give you the best. Check the features in this fine generator and 
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for 
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage. 

The new features double the value -think of being able to make fidelity checks on 
receivers by inserting a variable audio signal. Internal 400 cycle saw -tooth audio oscil- 
lator modulates R.F. signal and is available externally for audio testing. The new 5 to 1 

ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The 
coils are already precision wound and calibrated. Uses turret type coil and switch 
assembly for ease of construction. The generator is 110 V. 60 cycle transformer operated 
and comes complete in every detail- cabinet -tubes -coils -beautiful two color cali- 
brated panel and all small parts -new step -by -step pictorial diagrams and complete 
instruction manual make assembly a cinch even for novices. Why try to get along with- 
out a signal generator when you can have the best for less than a twenty i 9.50 dollar bill. Better order it now. Shipping weight 7 lbs. i 

CONVERSION KIT FOR G-1 GENERATORS 
Conversion kit for G -1 generators for vernier tuning and external modulation includes 
new high band coil for greater output. Gives all the features of new G -5 listed 
above. Order G -5 Conversion Kit No. 316 $4.50 

EXPORT DEPT. 

13 East 40th St. 
NEW YORK CITY (16) 

CABLE ARLAB -N. Y. 
. a a BENTON HARBOR 20, MICHIGAN 

APRIL, 1950 
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Beauty Quality' Economy 

IMPEDANCE BRIDGE KIT 

1 

7trfeks 
ELSE TO BUY 

qesatitiele 
CONDENSER 
CHECKER KIT 

Power factor scale Bridge type circuit 
M resistance Magic eye indicator 
Measures leakage 110V. transformer 
Checks paper -mica- operated 
electrolytics All scales on panel 

Checks all types of condensers, paper- mica -elec- 
trolytic- ceramic over a range of .00001 MFD. to 
1000 MFD. All on readable scales that are read 
direct from the panel. NO CHARTS OR MUL- 
TIPLIERS NECESSARY. A condenser checker 
anyone can read without a college education. A 
leakage test and polarizing voltage for 20 to 500 
volts provided. Measures power factor of elec- 
trolytics between 0% and 50 %. 110V, 60 cycle 
transformer operated complete with rectifier and 
magic eye tubes, cabinet, calibrated panel, test 
leads and all other parts. Clear detailed instruc- 
tion for assembly and use. Why guess at the 
quality and capacity of a condenser when you can 
know for less than a twenty dollar bill. Ship- 
ping weight, 7 lbs. Model C -2. 

A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 

Measures Inductance from 10 microhenries to 100 henries capac- 
itance from .00001 MFD to 1000 MFD. Resistance from .01 ohms to 10 
megohms. Dissipation factor from .001 to 1. "Q" from 1 to 1000. 

Ideal for schools, laboratories, service shops, serious experimenters. 

An impedance bridge for everyone - the most useful instrument of all, 
which heretofore has been out of the price range of serious experi- 
mentors and service shops. Now at the lowest price possible. All highest 
quality parts. General Radio main calibrated control. General Radio 
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing - 200 micro -amp zero center galvanometer -1/2 of 1% ceramic non - 
inductive decade resistors. Professional type binding posts with standard 

3/4" centers. Beautiful birch cabinet. Directly calibrated "Q" and dissipation factor scales. 
Ready calibrated capacity and inductance standards of Silver Mica, accurate to 1/2 of I % 
and with dissipation factors of less than 30 parts in one million. Provisions on panel for 
external generator and detector. Measure all your unknowns the way laboratories do - with 
a bridge for accuracy and speed. 

Internal 6 volt battery for resistance and hummer operation. Circuit utilizes Wheatstone, 
Hay and Maxwell circuits for different measurements. Supplied complete with every quality 
part - all calibrations completed and instruction manual for assembly and use. Deliveries 
are limited. Shipping weight, approximately 15 lbs. 

.n... : 

7'leut eeatlil¢cZ` 

T E L E V I S I O N 

A L I G N M E N T 

GENERATOR 
KIT 

Everything you want in a tele- 
vision alignment generator. A 
wide band sweep generator cover - 
ing all TV frequencies 0 - 46 
54 to 100 - 174 to 220 Mega - 
cycles, a marker indicator covering 
19 to 42 Megacycles, AM modu- 
lation for RF alignment - va- 
riable calibrated sweep width 
0 - 30 Mc. - mechanical driven 

..::;%,^,;.:::::e:2`:;.gt:är,','S:3;:':.{XT7iFf::.:a.+'M. Ss.2rR,'wF::YZ',YK<â`a`:::.!"SYSOe. 

ELSE TO BUY 

inductive sweep. Husky 110V. 60 cycle power transformer operated - step type output 
attenuator with 10,000 to 1 range - high output on all ranges - band switching for each 
range - vernier driven main calibrated dial with over 45 inches of calibration - vernier 
driven calibrated indicator marker tuning. Large grey crackle cabinet 161/8" x 10 %8" x 
7.3/ 16 ". Phase control for single trace adjustment. Uses three'high frequency triodes plus 
5Y3 rectifier - split stator tuning condensers for greater efficiency and accuracy at high 
frequencies - this Heathkit is complete and adequate for every alignment need and is 
supplied with every part - cabinet - calibrated panel - all coils and condensers wound, 
calibrated and adjusted. Tubes, transformer, test leads - every part with instruction 
manual for assembly and use. Actually three instruments in one - TV sweep generator - 
TV AM generator and TV marker indicator. 

EXPORT DEPT. 

13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 
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all in HEATHKITS... 
gear/Warr 

TUBE CHECKER KIT 
1. Measures each element individually 5. Checks every tube element 
2. Has gear driven roller chart 6. Uses latest type lever switches 
3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter 

4. Complete range of filament voltages 8. Large size 11' x 14' x 4' complete 
9. Checks new 9 pin piniatures 

Check the features and you will realize that this Heathkit has all the 
features you want. Speed - simplicity - beauty - protection against 
absolescence. The most modern type of tester - measures each element - beautiful Bad -Good scale, high quality meter -the best of parts - 
rugged oversize 110V. 60 cycle power transformer - finest of Mallory 
switches - Centralab controls - quality wood cabinet - complete set 
of sockets for all type tubes including blank spare for future types - fast 
action gear driven roller chart uses brass gears to quickly locate and set 
up any type tube. Simplified switching cuts necessary time to minimum 
and saves valuable service time. Short and open element check. No matter 
what arrangement of tube elements, the Heathkit flexible switching ar- 
rangement easily handles it. Order your Heathkit Tube Checker today. 
See for yourself that Heath again saves you 2/3 and yet retains all the 
quality - this tube checker will pay for itself in a few weeks - better 
build it now. 

Complete with detail instructions - all parts - cabinet - roller 
chart - ready to wire up and operate. Shipping Wt., 15 lbs. 

lecteileir 
SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 

Experimenters and servicemen working with a 

square wave for the first time invariably wonder 
why it was not introduced before. The charac- 
teristics of an amplifier can be determined in 
seconds compared to several hours of tedious 
plotting using older methods. Stage by stage, 
amplifier testing is as easy as signal tracing. 
The low distortion ( less than 1 ' /o) and linear 
output ( ± one db.) make this Heathkit equal 
or superior to factory built equipment selling 
for three or four times its price. The circuit is 
the popular RC tuning circuit using a four gang 
variable condenser. Three ranges 20-200, 200- 
2,000, 2,000- 20,000 cycles are provided by 
selector switch. Either sine or square waves 
instantly available at slide switch. All compo- 
nents are of highest quality, cased 110V. 60 
cycle power transformer. Mallory F.P. filter con- 
densers, 5 tubes, calibrated 2 color panel, grey 
crackle aluminum cabinet. The detailed instruc- 
tions make assembly an interesting and in- 
structive few hours. Shipping Wt., 13 lbs. 

EXPORT DEPT. 

13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N. Y. 
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Zeeu qeettileee 
BATTERY 

ELIMINATOR KIT 

ELSE 

TO BUY 

$2250 

Now a bench 6 Volt power supply kit 
for all auto radio testing. Supplies 5 - 
7i/ Volts at 10 Amperes continuous 
or 15 Amperes intermittent. A well fil- 
tered rugged power supply uses heavy 
duty selenium rectifier, choke input filter 
with 4,000 MFD of electrolytic filter. 
0 - 15 Volt meter indicates output. Out- 
put variable in eight steps. Excellent for 
demonstrating auto radios. Ideal for 
servicing - can be lowered to find 
sticky vibrators or stepped up to equiva- 
lent of generator overload - easily 

constructed in less than two hours. 
Complete in every respect. Shipping 
Wt., 18 lbs. 

ELSE TO BUY 

NEW 'eat ¢i 
SIGNAL TRACER AND 

F 

UNIVERSAL TEST SPEAKER KIT; 

The popular Heathkit signal tracer has now 
been combined with a universal test speaker at 
no increase in price. The same high quality 
tracer follows signal from antenna to speaker 
-locates intermittents -defective parts quick- 
er -saves valuable service time -gives greater 
income per service hour. Works equally well 
on broadcast - FM or TV receivers. The test 
speaker has assortment of switching ranges to 
match push pull or single output impedance. 
Also test microphones, pickups - PA systems - comes complete - cabinet - 110V. 60 
cycle power transformer - tubes, test probe, 
all parts and detailed instructions for assembly 
and use. Shipping Wt., 8 lbs. 

ts 

APRIL, 1950 

. BENTON HARBOR 20, MICHIGAN 
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ar 
q ̀ e a t i t k f i 1 . P R O V I D E 

PROFESSIONAL 
LABORATORY APPEARANCE 

Heathkit's uniform styling adds a pleasing 

professional touch to any shop. 

BROADCAST MODEL BR -1 
550 to 1600 Kc. 

$1,50 

Zeus ealtlleír- 
B R O A D C A S T AND 3 BAND 
SUPERHETERODYNE 

RECEIVER KIT 
Two new Heathkit Superheterodynes featuring the 
best of design and material. Beautiful six inch slide 
rule dials - 110 V. 60 cy. AC power transformer 
operated -metal cased filters- quality output trans- 
formers, dual iron core metal can IF transformers - 
two gang tuning condenser. The chassis is provided 
with phono -radio switch-110 V. outlet for changer 
motor and phono pickup jack. Each kit is complete 
with all parts and detailed instruction booklet. Pic- 
torial diagrams and step -by -step instructions snake 
assembly quick and easy. 

Ideal AC operated superheterodyne receiver for home use or replacement in 
console cabinet. Comes complete with attractive metal panel for cabinet 
mounting. Modern circuit uses 12K8 converter, 12SH7 input IF stage, 12C8 
output IF stage and first audio 12A6 beam power output stage, 5Y3 rectifier. 
Excellent sensitivity for distant reception with selectivity which effectively 
separates adjacent stations. 
The husky 110 V. cased power transformer is conservatively rated for long life. 
The illuminated six inch slide rule dial is accurately calibrated for DX recep- 
tion. Enjoy the pleasure of assembling your own fine home receiver. Has tone, 
volume, tuning and phono -radio controls. Chassis size 21/4" x 7" x 1211" 
Comes complete with all parts including quality output transformer to 3.4 ohm 
voice coil, tubes, instruction manual, etc. ( less speaker). Shipping Wt., 10 lbs. 
No. BR-1 Receiver $19.50. 
No. 335 Communications Type Table Model Metal Cabinet $4.50 
No. 320 High Quality 5" PM Speaker for above 2.7S 

eea-t`lcr 
PUSH -PULL HIGH FIDELITY 

AMPLIFIER KIT 

Build this high fidelity push -pull amplifier 
and save two -thirds the cost -has two pre- 
amplifier stages, phase inverter stage and 
push -pull beam power output stage. Comes 
complete with six tubes -quality output 
transformer (to 3 -4 ohm voice coil) tone 
and volume controls- varnish impregnated 
cased 110V. power transformer and de- 
tailed instruction manual and all small 
parts. Six watt output with output flat with- 
in 1' /z db between 50 and 15000 cycles. 

Build this amplifiernowandenjoy it for years. 

Shipping Wt. 7l lbs., Model A -4 
12" PM Speaker for above ;6.95 

3 BAND MODEL AR -1 
550 Kc. to 20 Mc. 

$2350 

Enjoy the thrill of world wide short wave reception with this fine new AC 
operated Heathkit 3 band superheterodyne - amazing sensitivity 15 microvolt 
or better on all bands. Continuous coverage 550 Kc. to over 20 Mc. Easy to 
build with complete step -by -step instructions and pictorial diagram. Attractive 
accurately calibrated six inch slide rule dial for easy tutting. Six tubes with one 
dual purpose tube gives seven tube performance. Beam power output tube 
gives over 3 watts output. 
Separately assembled coil turret with band switch eliminates difficult construc- 
tion. Conservatively rated 110 V. power transformer supplies full operating 
voltages to all tubes for maximum reception. Has band switch, tuning, volume, 
tone and phono -radio controls. Chassis size 2 1 " x 7" x 1211" - supplied 
complete - punched chassis - tubes - controls - transformers (quality out- put to 3.4 ohm voice coil) - all small parts - hardware and Instructions 
(less speaker). Shipping Wt., 10 lbs. No. AR -1 Receiver $23.50. 
No. 335 Communications Type Table Model Metal Cabinet $4.50 
No. 320 High Quality 5" PM Speaker for above 2.75 

O R D E R B L A N K 
HEATH CO. 

BENTON HARBOR 
MICHIGAN 

Olson DESCRIPTION 

S H I P V I A 
-Parcel Post 

_Express 
_Freight 
-Be t Way 

Plica Total 

ENCLOSED FIND CHECK ... MONEY ORDER FOR 

PLEASE SHIP C.O D POSTAGE ENCLOSED FOR_POUNDS 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB N.Y. 
o .. BENTON HARBOR ZO, 
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74e GREATEST TELEVISION Vuet/ 

A 18 TUBE 

CHANNEL TUNER TUBES 
WITH 12 C 

$3450 

AND 

LESS THAN COST CABINET 

R ALONE 

COMPLETELY ASSEMBLED 
5000 VOLT PICTURE 

TUBE POWER SUPPLY 
This husky 5000 volt 
supply provides adequate 
voltage for the picture 
tube and gives perfect 
black and white reproduc- 
tion. It is of the R.F. 
type and comes complete 
with the 50L6 R.F. oscil- 
lator and the 1B3 rectifier 
tubes installed. 

COMPLETELY ASSEMBLED 
12 CHANNEL TUNER 

One of the finest tuners 
available is supplied corn- 
pletely assembled. The 
tuner has three perme- 
ability tuned circuits for 
both the high and low 
bands. A 6BH6 is used as 
R.F. amplifier while a 6J6 
twin triode operates as 
mixer and oscillator. 

The tuner is adjustable 
from the front of the set 
and can be peaked while 
observing the station. 

P<; This quality TV receiver uses latest type miniature tele- 
vision tubes 6AG5 - 6BH6, etc. The chassis comes corn - 
plete with all brackets, CR tube mounting, I.F. coils, 
speaker - everything to build a powerful factory quality 
television receiver. 

Think of it. A beautiful factory engineered 18 tube tele- 
vision receiver with all parts (less tubes and cabinet) 
for the cost of the tuner alone, $34.50. Now you can 
afford to learn the fascinating secret of this new industry 
by actually assembling a high quality receiver. This TV 
receiver kit has everything, 12 channel Defiance tuner 
using 6BH6 RF stage and 6J6 as oscillator and mixer, all 
assembled and adjusted. Completely assembled 5000 
Volt high voltage power supply ready to operate. A cir- 
cuit incorporating the latest developments. The panel 
controls are station selector, volume, vertical and hori- 
zontal hold and contrast. At the rear are brightness, 
vertical and horizontal size, focus, vertical and hori- 
zontal centering. The circuit uses three stages of high 
gain I.F. with 6AG5 tubes, 12AU6 limiter, 6AL5 second 

. detector, 12AU6 syn. separator, 12AU6 video amplifier, 
12SN7 horizontal multivibrator, 50L6 horizontal output, 12SN7 
vertical multivibrator, 12SN7 vertical output, 50L6 high voltage 
oscillator, 1B3 high voltage rectifier, 19T8 as FM detector and 
audio amplifier, 25L6 audio output. 

The cadmium plated chassis is punched and formed ready to 
assemble - every coil, condenser, resistor supplied. Comes com- 
plete with large ( 18 x 24) pictorial and manufacturer's instruc- 
tion manual. 

BEAUTIFUL STYLING 
This modern beautifully styled TV receiver will bring untold 
pleasure and entertainment to the entire family. The pleasant ap- 
pearance compliments any living room while the steadily improv- 
ing programs will please the entire family. There are excellent 
vaudeville programs to entertain your friends, excellent children's 
programs, Arthur Godfrey, United Nations programs for serious 
thinkers. A television set aids in the education of the family and 
by building it vast technical knowledge of this new profitable field 
is obtained. 

Remember wé have a limited quantity. Order now while still 
available. 

Complete 7" Television Receiver Kit 
(less tubes and cabinet) $34.50 

Complete set of tubes as outlined above with RCA7JP4 pic- 
ture tube (18 tubes for less than price of picture tube) 20.00 

Beautiful piano finish mahogany cabinet for above TV set 20.00 

Buy all at one time and save. Complete Receiver Kit with 
tubes and cabinet 69.50 

EXPORT DEPT. 
13 East 40th 51. 
NEW YORK CITY (16) 

CABLE: ARLAB N. Y. 

APRIL, 1950 

77ie HEATH COMPANY 
... BENTON HARBOR 10, MICHIGAN 
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Unit switch construc- 
tion houses precision 
resistors in insulated 
recesses. 

Easy -to- change standard batteries. Double 
spiral springs give permanent connection. 

Direct connections -no har- 
ness cabling -no shorts. 

Molded selector switch 
fully enclosed. Spiral 
spring index control -over 
150,000 cycles without 
breaking. 

Here's why top engineers and 
technicians use Model 630 
Features like those shown above are what make this popular V.O.M. so outstandingly 
dependable in the field. The enclosed switch, for instance, keeps the silvered contacts 
permanently clean. That's rugged construction that means stronger performance, 
longer life. And tests show that the spiral spring index control, after more than 
150,000 cycles of switch rotation, has no disruption or appreciable wear! Investigate 
this history- making Volt- Ohm -Mil- Ammeter today: 33 ranges, large 51/2" meter. 

ONLY 

$37.50 
AT YOUR DISTRIBUTOR 

FOR THE MAN WHO TAKES PRIDE IN HIS WORK 

RADIO -ELECTRONICS for 
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FIRST YOU'LL BE BUYING SOON i 

O Ideal Sweep Amplifier 
O Higher -Perveance Twin Triode 

O Designed for TV 

O Permits Lower -Cost TV Sets 

O Another Hytron TV First 

AND NOW THE HYTRON 

161P4 Another Hytron 16 -inch 
rectangular picture tube. Follows 
closely on heels of original Hytron 
rectangular tube, the 16RP4. 
Write for Bulletin E -150 for com- 
plete data. Watch also for early 
announcements of new Hytron 
14 -inch and 19 -inch rectangular 
tubes. 

APRIL, 1950 

MAIN OFFICE: SALEM, MASSACHUSETTS 

new HYTRON 

12 BH7 
does more for less 

Here's another Hytron original you'll be buying 
soon. New 12BH7 twin triode is enthusiastically 
hailed as tops for sweep circuits by leading makers 
of TV sets. One half 12BH7 sweeps wide -angle 16- 
inch picture tube at 14 kilovolts. One section alone 
matches performance of: Paralleled 6SN7GT. Or 
equivalent single triode. Or triode -connected beam 
pentode. Other half of 12BH7 is free for other 
uses -such as blocking oscillator. 

How does Hytron do it? Higher perveance 
(lower tube loss)? Yes. Also the Hytron 12BH7 is: 
designed for TV. Rated for TV. Tested for TV. 
Again a Hytron TV first. Again a Hytron contri- 
bution to lower -cost TV for the mass market. 
Watch for the 12BH7. Write for Bulletin E -149. 

MODERN LOW -COST 16 -IN. DESIGN 
A Hytron contribution to lower TV costs. All- 

- Hytron: 1X2, 6BQ6GT, 6U4GT, 12BH7, 16TP4 or 
16RP4. For application and circuit details, write 
for Bulletin E -151. 

h 128H7 

Vertical 
blocking 
oscillator 

680601 

Horizontal 
output 

amplifier 

h 128H7 

Vertical 
output 

amplifier 

6U4GT 

Damper 

I%2 

Picture tube 
onode supply 
(12 kilovolts) 

f6TP4 
or 

16104 
Picture 

tube 
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Throughout history, scouting par- 
ties have gone out ahead of man, 
ahead of settlements, ahead of civi- 
lization itself. Today, Bell System 
scouts are engaged in a new kind of 
exploration - charting a path for 
microwaves - using equipment spe- 
cially designed by Bell Telephone 
Laboratories. 

The portable tower shown is con- 
structed of light sections of alumi- 
num and in a few hours may be 
built up to 200 feet. Gliding on roll- 

ers, the "dish.," with its microwave 
transmitter or receiver, is quickly 
positioned for line -of -sight trans- 
mission, then oriented through 
electric motors controlled from the 
ground. 

Test signals show how terrain 
and local climate can interfere with 
microwave transmission. Step by 
step, Bell's explorers avoid the ob- 
stacles and find the hest course 
for radio relay systems which will 
carry television pictures or hun- 

dreds of simultaneous telephone 
conversations. 

A radio relay link similar to the 
one between New York and Boston 
will be opened this year between 
New York and Chicago. Later it 
will be extended, perhaps into a 
nation -wide network - another ex- 
ample of the way Bell Telephone 
Laboratories scientists help make 
the world's best telephone system 
still better each year, and at lowest 
cost. 

BELL TELEPHONE LABORATORIES 

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR COi»ITINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 

RADIO -ELECTRONICS for 
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Wins 30% more business with 
SYLVANIA DEALER CAMPAIGN 

"Last summer we obtained your coordinated campaign and mailed the 
postal cards to just certain sections. Then we kept track of service busi- 
ness, and found we received 30% more from the sections which got 
the cards. 
"We're convinced ... your campaign is the best insurance against a sum- 
mer slump in service business. 
"This year, May, June, July, and August are going to be our big profit 
months." / 

Gale Radio and Television Lab., New Rochelle, N. Y. 
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We use and recommend SYLVANIA 

Radio and Television Tubes 

D 

v 
RADIO TUBES: CATH- 

ODE RAY TUBES: 
ELECTRONIC DEVICES: 

FLUORESCENT LAMPS, 

FIXTURES, WIRING 
DEVICES, SIGN TUB- 

ING; LIGHT BULBS: 
PHOTOLAMPS 

APRIL, !950 

1- Displays 

2- Window Streamers 

3 -Post Cards 

4 -Ad Mats 

5 -Radio Spots 

You, too, will cash in 
BIG with this powerful, new 
summer campaign 

Right now is the time to send for the new, com- 
plete advertising campaign that's bound to bring 
you extra business ... all through May, June, 
July, and August. 
Look at all the colorful, sales- making material 
you get! Everything from large 3- dimensional 
window- and counter- displays, to complete news- 
paper ad mats and postal cards. Even radio spot 
announcements to be broadcast over your local 
station. It's all yours... and it's all FREE ... you 
pay only the postage on the postal cards, 10 for 
each card. 
Written and designed to tie in with Sylvania's 
big national magazine advertising which your 
customers will see in the Saturday Evening Post, 
Collier's, Look, Life and other publications. 

So, don't delay! Mail the coupon for full details 
TODAY! 

SYLVANIA 
r Sylvania Electric Products Inc. 

Advertising Dept. R- 1004A, Emporium, Pa. 
Please send me full information about the May.1 
JuneIuly.August Service Dealer Campaign. 

Name 

ELECTRIC 
Company 

Street 

City Zone State 
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Which 

Do You 

Want? 

Better Pay 

A Nice Home 

A New Car 

Greater Security 

Happy Vacations 
and Travel 

Get Your FCC Ticket 

Jobs leading to 

$3,000 to $7,500 
(Average Pay Reported by FCC 

Nationwide Survey) 

are opening up 

right now for 
FCC Licensed 

Radiomen. 

Edw. H. Gf 
Vice President 

1 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 out the coupon and mail it. I will send 
you free of charge, a copy of "How to Pass 
fCC License Exams." p.us a sample Fer -type 
Exam. and the amazing new booklet, "Money 
staking FCC License Information." 

How to Pass 
FCC COMMERICAL 

RADIO OPERATOR 

License 
Exams 

Add Technical Training to Your 

FCC. Practical Experience & Get Your 

FREE 
Tells where to apply for and fake FCC examina- 
tions, location of examining offices, scope of knowl- 
edge required, approved way to prepare for FCC 
examinations positive method of checking your 
knowledge before taking the examinations. 

Get This Amazing New Booklet 

It's EASY IF you use CIRE Simplified Training 
and Coaching AT HOME in SPARE TIME 

Get your license easily and quickly and be 
ready for the jobs open to ticket holders 
which lead to $3000 to $7500 (aver- 
age pay reported by FCC nation- 
wide survey). 

OURS IS THE ONLY HOME 
STUDY COURSE OF COACHING 

AND TRAINING PRIMAR'LY 
PLANNED TO LEAD DIRECTLY 

TO AN FCC Commercial LICENSE 

Your FCC Ticket is always recognized 
in all radio fields as proof of your 
technical ability. 

1. Tells of Thousands of Brand -New. 
Better Paying Radio Jobs Now 
Open to FCC License Holders. 

2. Tells How We Guarantee to Train 
and Coach You Until You Get Your 
FCC License. 

3. Tells How Our Amazing JOB -FIND- 
ING Service Helps You Get the 
Better Pay Job Our Training En- 
titles You to Hold. 

CIRE Job -Finding Service Brings Amazing Offers of Jobs! 
"Have found and accepted a position at KWAD in Wadena, Minn. 
I am indebted to CIRE for I secured this position through the help of 
the CIRE Job Finding Service. I had six other offers from stations 
receiving by employment application and CIRE reference. I am sincerely 
under obligation to you." 

Student No. 2760 AT 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE -16 4900 Euclid Bldg. Cleveland 3, Ohio 

Approved for Veteran Training under "G.I. Bill of Rights" 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-16, 4900 Euclid Bldg., Cleveland 3, Ohio 

(Address to Desk No. to avoid delay) 
I want to know how I can get my FCC ticket in a few short weeks by training 
at home in spare time. Send me your amazing new FREE booklet "Money 
Making FCC License Information," as well as a FREE sample FCC -type exam 
and FREE booklet, "How to Pass FCC License Examinations" (does not cover 
exams for amateur License). 

Name 

Address 

City Zone State 
Veterans check for enrollment information under G.I. Bill 

RADIO -ELECTRONICS for 
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Unprofessional Servicing 
... There is still too much poor servicing in this country .. . 

By HUGO GERNSBACK 

ASHORT time ago I was a house guest with 
some friends in a city on our Eastern sea- 
board, which now has several television sta- 
tions. The television receiver had gone out of 

order and my friends had to call a service technician 
to fix it in a hurry. I was present when the service 
technician arrived. I ascertained that he was in busi- 
ness for himself ; in other words he was his own boss. 

I was immediately struck with his exceedingly seedy 
appearance. He wore an old frayed suit, badly in need 
of repairs. Unkempt, unshaved, he smoked a big cigar 
from which ashes continually dropped on the floor. 

He looked at the receiver and after a few prelimi- 
nary tests which showed that the audio seemed to be 
all right but there was no picture, he announced that 
he would have to take it out of the case. 

Without much ado, he proceeded to put the tele- 
viser chassis right on an expensive oriental rug, much 
to the disgust of my host who stopped him and in- 
sisted that some wrapping paper be put on the rug 
before the televiser was placed on it. This request 
seemed to surprise the repairman. 

The technician then went on with his work. He vol- 
unteered several disparaging remarks about the re- 
ceiver, stating that he would not give such a set house- 
room and making other gratuitous observations of 
that ilk. 

He never asked for ari ashtray, but flipped his cigar 
ashes on the wrapping paper provided by my host. 

The tool kit -if such it could be called -was a dis- 
grace. He emptied it on the floor to find his tools, and 
I noticed that they were mixed up with resistors, by- 
pass capacitors, metal tubes, etc. He also had a roll 
of black adhesive tape which had acquired a coating 
of cigar ashes from previous occasions, bits of metal, 
stripped insulation, and assorted dirt. 

The only good thing I can say about this individual 
was that he seemed to know what he was doing. It 
did not take him long to make his repairs, which in- 
cluded a burned -out tube in the high -voltage circuit 
and a loose connection which he soldered. 

The soldering operation, incidentally, was the slop- 
piest I have ever witnessed. I still do not understand 
why the dropping hot globules of solder did not cause 
some trouble in the televiser. 

When the receiver was tested, it seemed to work as 
well as ever according to my host. The service tech- 
nician proceeded to put it back into the cabinet. In 
this operation some cigar ashes fell into the open 
chassis, which he cleaned out by blowing hard into it. 
This caused some of the ashes to fly all over the room, 
to which he also did not seem to object. My host 
grumbled about it loudly. 

After the television set was back in its customary 
position, the service technician made out a bill on a 
scrap of paper, which was paid by my friends. He 
then departed, never even thinking of rolling up the 
soiled wrapping paper and cleaning up the mess which 
he had left behind. I walked over to the televiser and 
saw that his greasy fingers had left marks all over 
the beautiful mahogany cabinet. 

One might think that I am putting it on pretty thick 
and that I exaggerate. I assure you I do not, and as a 
matter of fact I have left out a number of other inci- 
dentals. 

After he had left, my host told me that he had sent 
APRIL, 1950 

for this man because the card which he sent promised 
speedy repairs on the spot and reasonable prices. It 
was the first time he had serviced my friend's set, but 
the latter assured me that he would never have such 
a "disgraceful character" in the house again -even if 
his work was satisfactory. 

After the mess which the so- called service techni- 
cian had left behind had finally been cleared away, 
my friend wanted to know if all radio service people 
were of this particular type. He mentioned that he 
had dealings with several others, and they all seemed 
alike. 

I assured him that this was not the case, but evi- 
dently some of the repairmen in this particular town 
did not care either for appearance or what they did 
to the houses where they made repairs. 

The writer has spoken of these things before. While 
this particular case may seem exceptional, it is not. 
I have seen too many sloppy service technicians not 
to know that there is a high percentage of this par- 
ticular tribe -an unhappy group who are forever be- 
moaning their fate that business is bad and lamenting 
that they cannot seem to get along. 

What really prompted the writing of this article 
was that a few days ago I asked the telephone com- 
pany to make a new telephone extension in my home. 
The excellent appearance of the telephone man, his 
neat kit, his courteous approach, the efficiency with 
which he worked made me furious when I compared 
him to some of the radio service technicians I have 
seen in the past. 

When my telephone man was finished with his work, 
he asked for a broom to clean up the little dust that 
he had made in stringing his wires. He polished the 
instrument and asked me if there was anything that 
needed to be repaired on the existing telephone. He 
was all business, all unobtrusive courtesy. He was 
efficient and inspired confidence. When he left, there 
was not a speck of dust nor a scrap of wire left. He 
had removed it all. He did not smoke on the premises 
either! 

The telephone companies train their men to work 
in just this manner. I have yet to see a telephone in- 
stallation or service man who does not work in this 
efficient, businesslike way. Why can't the radio service 
industry take a hint from the telephone people? 

A great many radio service technicians are a credit 
to their trade. But, unfortunately, the percentage of 
sloppy, careless, inefficient, garrulous radio repairmen 
is much too high today. These are the ones who send 
letters scrawled in pencil on scraps of paper, and ten 
are surprised that when they write similar letters to 
big radio set manufacturers and others, they do not 
even get a reply. 

Service technicians are judged not only by their 
appearance, but by their letters as well. People who 
have nice homes as a rule look askance at sloppy, un 
businesslike service technicians and learn to avoid 
them. Not only that, but this minority group gives 
the entire radio servicing business a black eye. 

Incidentally, it is the unprofessional type of service 
technician who never makes out well. He is always be- 
hind in his bills, and, because of his appearance, has a 
psychological handicap that prevents him from getting 
as well paid as his more efficient and better operating 
competitors. 
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MOST frequency -modu ation re- 
ceivers can be modified to 
improve greatly their inter- 
ference- rejection capabilities. 

The adapter described was successfully 
used by the author in a Hallicrafters 
S -55 receiver. 

There are four important types of 
interference in a frequency -modulated 
system: impulse noise, adjacent -chan- 
nel, co- channel, and multipath. 

Impulse noise contains both ampli- 
tude and frequency modulation, be- 
cause of its random nature. There is 
amplitude modulation because two suc- 
cessive noise peaks rarely have the 
same height; frequency modulation re- 
sults from the fact that the peaks are 
not uniformly spaced in time. A good 
limiter will take care of the amplitude 
modulation if it is provided with suffi- 
cient signal, but some frequency -modu- 
lation noise is bound to come through. 
The receiver itself contains a form of 
FM limiting, however, because of its 
relatively narrow bandwidth (perhaps 
200 kc). As a result, frequency swings 
in excess of 100 kc are clipped; thus 
the noise is limited to a low value. 

Adjacent -channel interference, which 
is usually troublesome when a station 
on the next channel is much stronger 
than the desired station, must be taken 
care of by the receiver's i.f. selectivity. 
Although the selectivity of the adapter 
could have been bettered by adding a 
couple of sharply tuned i.f. amplifiers, 
the consequent slight improvement 
might not have been worthwhile. 

Reduction of co- channel and multi - 
path interference is, however, quite 
another problem. Here is a possibility 
for real improvement in receiver per- 
formance. 

Assume that there are two FM sig- 
nals coming in on the same channel. 
These may be two separate stations 
carrying different programs (co -chan- 
* Engineering Experiment Station The Pennsyl- vania State College. 

Under -chassis view of the FM adapter 

By PETER G. SULZER* 

nel interference), or they may be two 
signals arriving at different times from 
the same transmitter (multipath inter- 
ference). In either case, the two sig- 
nals are picked up by the antenna, 
amplified, converted, and amplified 
again. Since the r.f. and i.f. amplifiers 
are linear and have sufficient band- 
width, the signals appear in their origi- 
nal form at the input to the limiter. 

Here, however, the picture changes. 
Since the limiter is nonlinear, the sig- 
nals combine, in much the same way 
that two signals combine in a detector 
to produce a beat note. There are no 
longer two separate signals with two 
separate frequencies. The one signal 
present, the resultant signal, depends 
on both the desired and the interfering 
signal. Since the discriminator is oper- 
ated by the resultant signal, the audio 
output from the discriminator contains, 
in part, the interfering signal. The 
question is, what can be done about it? 

Arguimbaul has shown that even if 
the desired signal is only slightly 
stronger than the interfering signal, 
the average frequency of the resultant 
signal at the limiter output is exactly 
that of the desired signal. The instan- 
taneous frequency of the resultant sig- 
nal, however, may deviate very widely, 
as much as 1.5 me if the interfering 
signal is 9/10 as strong as the desired 
signal. It is desirable, therefore, that 
the circuits following the limiter -and 
this includes the second limiter and the 
discriminator -have a bandwidth of at 
least 3 mc. The wide frequency devia- 
tions produced in the limiter will then 
be passed by the discriminator, and 
will appear as voltage variations at the 
discriminator output. The voltage vari- 
ations can be smoothed out by the 
normal de- emphasis circuit. Since this 
is, in a sense, an averaging process, 
the output of the de- emphasis network 

is shown below. Photograph below 

depends on the average frequency 
rather than on the instantaneous fre- 
quency. It is, therefore, a nearly un- 
distorted replica of the desired signal. 

Consider what happens in a normal 
FM receiver. The discriminator has 
the same bandwidth as the i.f. ampli- 
fier. The wide instantaneous frequency 
deviations are clipped, and the average 
output voltage of the discriminator 
(after de- emphasis) is no longer inde- 
pendent of the undesired signal. As a 
result, crosstalk will be noted when 
there are two stations operating on 
the same channel, and serious inter- 
ference will be obtained under multi - 
path conditions. 

The two requirements for the pro- 
posed adapter are, then, the best possi- 
ble limiter or limiters and a discrimi- 
nator at least 3 mc wide. 

The adapter 
The photographs of the adapter 

show that it was constructed on a 
long, narrow chassis for positioning 
inside an S -55 receiver. In the sche- 
matic diagram of the complete unit, 
the first stage V1 operates at the nor- 
mal 10.7 mc intermediate frequency of 
the receiver. The first tuned circuit 
T1 has a bandwidth of about 300 kc, 
which is sufficient because limiting has 
not yet taken place. The plate circuit 
of Vl is tuned to 10.7 mc by T2, a 
double -tuned transformer with a band- 
width of 3 mc. This great bandwidth 
is necessary because limiting takes 
place in the secondary circuit of T2. 

Various types of limiters were tried 
in the breadboard model of the 
adapter. Although the ordinary pen- 
tode class -C amplifier -limiter is eco- 
nomical to use (it can give a fair 
amount of voltage gain) it is inferior 
in suppressing ignition noise. This is 
a result of the time constant necessary 
in the grid circuit to give class -C bias. 
When an ignition -noise pulse appears, 
a very high bias is built up. It takes 

shows layout of all major components. 
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Schematic of the adapter. Novel double conversion system gives wide bandwidth. 

an appreciable time for this bias to 
return to normal after the pulse dis- 
appears. Therefore, a large "hole" is 
punched in the signal, accentuating 
the effect of the pulse. 

The limiter finally chosen, shown 
connected in the grid circuit of V2, 
consists of two 1N34 crystal diodes 
connected as a biased, full -wave clip- 
per. Since there are no time constants 
important to the operation of the lim- 
iter, the grid voltage of V2 is a square 
wave whenever there is sufficient sig- 
nal, and more constant output results. 

V2 is operated as a frequency 
doubler. Although it is unusual to find 
doublers in receivers, their use is rec- 
ommended where a large amount of 
gain is necessary, especially an FM 
receiver. By having some of the gain 
at one frequency and the rest of the 
gain at twice that frequency, there is 
much less trouble with feedback or 
regeneration. V2 could be operated as 
a tripler with somewhat greater effi- 
ciency, since the input to its grid is a 
symmetrical square wave, which does 
not normally contain even harmonics. 
This would put the remainder of the 
system at 32.1 mc, which would be 
convenient for use with surplus i.f. 
transformers. 

The third and fourth stages V3 and 
V4 respectively, operate at 21.4 mc. 
Since the frequency has been doubled, 
the deviation is also doubled, and T3 
and T4 must have a bandwidth of 
6 mc. There is another limiter con- 
nected in the grid circuit of V3. The 
use of two limiters has been found 
very helpful against ignition noise. 

The discriminator, which is really 
the heart of the unit, consists of T5 
and two 1N34 crystal diodes. The cir- 
cuit is of the Foster -Seely type. In- 
stead of the usual magnetic coupling 
between primary and secondary, capac- 
itive coupling was used with the aid of 
Cl, which unbalances the secondary 
circuit. The variable coupling obtained 
makes adjustment much easier. 

As a result of the great bandwidth 
of the discriminator, its audio output 
is very low. For this reason, V5 was 
included as an amplifier to bring the 
audio level up to about 1 volt for driv- 
ing the S -55 receiver. The de- emphasis 
circuit R -C2 is placed in the grid cir- 
cuit of V5. The time constant is 68 
microseconds, very close to the stand- 
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and value, which is 75 microseconds. 
The power supply includes a resist- 

ance- capacitance filter. Since the high - 
voltage requirement is only 120 volts 
at 45 ma, a choke filter was not found 
necessary. 

Construction 
The photographs show the parts lay- 

out, which is not particularly critical 
because the unit operates at compara- 
tively low frequencies. The heater 
wiring should be kept close to the 
chassis, but the signal- carrying leads 
should be up in the clear to minimize 
stray capacitances. 

The intermediate -frequency trans- 
formers are surplus items which hap- 
pened to be available. Winding data 
for these transformers is as follows: 

Ll : 100 turns No. 36 enameled, 
scramble -wound on 1/2 -watt resistor. 

L2, L3: 30 turns No. 26 enameled, 
wound on 1 -watt resistor. 

Tl : 40 turns No. 30 enameled, close - 
wound on 3/16- inch -diameter slug - 
tuned form. 

T2 primary and secondary: Same 
winding as T1, wound on 3/16 -inch- 
diameter, double -slug -tuned form, with 
% inch spacing between windings. 

T3, T4 primary and secondary: 28 
turns each No. 30 enameled, close - 
wound on 3/16- inch -diameter double - 
slug -tuned form, with 1/2 inch spacing 
between windings. 

T5 primary : 22 turns No. 30 enam- 
eled, close- wound. Secondary : Two 
windings of 11 turns each, No. 30 
enameled wire. One half of secondary 
is wound over the other. Spacing be- 
tween primary and secondary is 34. 

inch. Both windings are slug- tuned. 
Standard 10.7 -mc transformers 

could be used for Ti and T2 without 
modification except for a slightly 
higher value of C3. T3, T4, and T5 
could be television intermediate-fre - 
quency transformers, with a centertap 
added to the secondary of T5. 

The grid wiring of V5 (and this 
includes the discriminator secondary 
circuit) must be kept away from the 
heater circuits. 

After the wiring is finished, the 
power should be turned on and the 
heater and plate supply voltages 
checked. If these are satisfactory, the 
discriminator can be aligned by stand- 
ard methods. Increasing the value of 
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Cl will increase the coupling, making 
the discriminator broader. When ad- 
justed properly, the discriminator 
characteristic should be linear over a 
range of 6 mc, with a spacing of 8 me 
between peaks. 

With the discriminator operating 
properly, the remainder of the i.f. am- 
plifier should be aligned. Again, this 
can be readily accomplished with the 
sweep generator. Remember that the 
input to V3 and V4 should be at a 
center frequency of 21.4 mc, while the 
input to V1 and V2 is at 10.7 mc. 

After the alignment is complete, the 
unit can be installed in the receiver. 
The adapter will work with any FM 
receiver having a 10.7 mc intermediate 
frequency. The i.f. input lead should 
be connected to the plate circuit of the 
last i.f. stage in the receiver. If a long 
lead is necessary, it should be shielded, 
and another 2 -µµf capacitor should be 
placed at the receiver end of the lead 
to prevent detuning. 

The adapter cuts automobile ignition 
noise to the point where it is almost 
negligible. With an automobile running 
within 20 feet of the antenna, the noise 
is just barely noticeable. This is a 
decided contrast to the performance of 
the original receiver, which was use- 
less under similar circumstances. 

As far as co- channel interference is 
concerned, the new system exhibits 
very interesting properties. With fad- 
ing, only the louder of the two signals 
is heard. As the louder signal fades, 
there is a sudden changeover, the origi- 
nal signal disappearing and the other 
one coming in without interference. 
This indicates that interference -free 
reception will be obtained if the de- 
sired signal is only very slightly 
stronger than the other signal. 

With the original receiver, bad dis- 
tortion was noted on some stations, 
whether they were weak or strong. 
The addition of the adapter reduced the 
distortion to a negligible amount. 

1L. B. Arguimbeau and J. Granlund, "The Possi- 
bility of Transatlantic Communication by Means 
of Frequency Modulation," Proceedings of the Na- 
tional Electronics Conference, 1947 ; "Sky -Wave 
F -M Receiver," Electronics, December, 1949. 
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Television Equipment Standards 

Final air -cooled power stage of Federal 
5 -kw television broadcast transmitter. 

TELEVISION, like any other form 
of radio broadcasting, operates 
within certain set standards; thus 
any television receiver can receive 

satisfactorily the broadcasts of any 
transmitter within range. Due to its 
greater complexity, television requires 
a longer list of more rigid standards 
than other types of transmission. Be- 
sides these, some practices in use today 
-particularly in receiver design -are 
so nearly universal that every techni- 
cian should know them. 

An explicit understanding of how a 
television system works requires knowl- 
edge in terms of "numbers" rather than 
just a general comprehension of vague 
principles. To provide a ready reference 
to the standard numbers, this article 
lists current transmission standards 
imposed by the FCC, to which every 
receiver must be synchronized, and 
some of the practices used in standard 
receiver design. 

Channel allocations 
Each of the 12 television channels 

(Nos. 2 -13, No. 1 having been deleted) 
is 6 mc wide and contains both sound 
and picture transmissions. Table I lists 
all the channels, with the sound and 
picture carrier frequency for each. 
Notice that channels 2, 3, and 4 are 
consecutive, with 5 and 6 together and 
separated from the first three by 4 mc 
(72 -76 mc). Channels 7 through 13 are 

consecutive, but separated from the 
lower ones. 

FCC allocations are governed in part 
by interference possibilities. For that 
reason, no service area is assigned two 
adjacent- frequency channels. Channels 
4 and 5 or 6 and 7 may be assigned to 
a single community, however, because 

*Technical Institute, Temple University. 

Uniform standards insure re- 

ception regardless of trans- 

mitter or receiver designs. 

By MATTHEW MANDL* 

of their frequency sepa- 
ration. 

Fig. 1 illustrates how 
each television channel 

is subdivided. The amplitude -modu- 
lated picture carrier is 1.25 mc 
above the lower limit of the channel. 
Video -frequency modulation compo- 
nents as high as 4.5 mc are transmitted, 
but those above 4 mc are attenuated in 
the transmitter fairly sharply. 

With effectively 4 mc as the top mod- 
ulation limit, a symmetrical transmitter 
output would require 8 mc for the 
picture information alone. To conserve 
spectrum space, only 0.75 mc of the 
lower sideband is transmitted, with 
another 0.5 mc in the attenuation 
region. Since a part of the lower side - 
band is transmitted, that is, a vestige 
of it remains, the system is known as 
vestigial- sideband transmission, as dis- 
tinguished from single -sideband trans- 
mission, where one sideband is almost 
totally filtered out. 

The sound carrier (FM center fre- 
quency) is 0.25 mc below the top of the 
channel. Maximum deviation is 25 kc 
(.025 mc) above and below center, 
giving the signal a bandwidth of 50 kc. 
(This is one -third the swing of an FM 
broadcast transmitter, which is allowed 
± 75 kc.) 

Transmission standards 
The center frequencies of both car- 

riers are maintained within ± .002 %. 
The picture transmitter is amplitude - 
modulated, the sound FM. Picture 
transmission is negative (a decrease in 
light intensity in the picture causes 
increased r.f. output). The advantage 
of this system is that interference im- 
pulses produce dark spots on the screen, 
which are considered less annoying than 
the white spots which are produced in 
a positive system, such as is used in 
Britain. 

The level of the pedestal beneath the 
sync pulses -which corresponds as 

nearly as possible to the black level - 
is 75% of maximum peak carrier ampli- 
tude ± 2.5 %. Sync pulses extend from 
here into the blacker -than -black region 
between 75% and 100% modulation. 
Maximum white picture elements bring 
the carrier level dowñ to or below 15 %. 
modulation. The exact modulation per- 
centage corresponding to maximum 
white during any frame depends on the 
average illumination of the scene at 
the moment. (This is what makes the 

PI% CARRIER FM SOUND CARRIER 

75MC LI VESTIGIAL SIDE-BAND 
C PARTIALLY SUPPRESSED) 

1.25MC 4M C 

6MC 

Fig. 1- Vestigial -sideband TV channel. 

d.c. restorer necessary in the receiver.) 
The transmitter output varies approxi- 
mately in inverse logarithmic relation 
to the brightness of the scene. 

The number of frames per second is 
30, each consisting of 525 horizontal 
lines. Interlaced scanning is used, with 
one field or half a frame transmitted 
every 1/60 second. The number of lines 
per second is 15,750, the product of the 
frame rate (30) and the number of 
lines per frame (525). This requires a 
15,750 -cycle horizontal sweep oscillator 
in the receiver. The vertical oscillator 
must operate at 60 cycles. 

The aspect ratio of the transmitted 
picture is four horizontal units to three 
vertical units. The direction of picture 
scan is left to right and top to bottom. 

Sound transmission 
The FM sound transmitter must be 

capable of transmitting an audio range 
of 50- 15,000 cycles. Since maximum 
deviation is 25 kc, the modulation index 
is 25,000/15,000 or 1.66. The peak 
radiated power of the FM transmitter 

RADIO -ELECTRONICS for 
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Television 

must be between 50% and 150% of the 
peak power of the video transmitter. 
Normally, the FM transmitter radiates 
less power than the picture transmitter. 
The signals radiated by both transmit- 
ters are horizontally polarized. 
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Fig. 2 -Sound pre -emphasis curve. 

As in FM broadcasting, the higher 
audio frequencies are pre -emphasized 
before reaching the modulator. This 
allows the receiver design to include a 
high- frequency roll off in the audio 
circuits, reducing noise but allowing 
the full sound range to come through. 
The 75- microsecond pre- emphasis curve 
is given in Fig. 2. The permissible error 
is about 3 db at all points except the 
extremes, where it is somewhat more. 
Every receiver should include a de- 
emphasis network complementing the 
curve of Fig. 2 to restore the higher 
audio frequencies to their original level. 

Intermediate frequencies 
There is no such thing as a standard 

intermediate frequency in receivers, 
though most of them are in the same 
general range. Table II shows the 
design trend in this respect. It lists the 
sound and picture i.f.'s of a number of 
representative receivers. Notice that 
almost all are in the 20 -25 -mc range, 
though one or two deviate. Where "all 
models" has been indicated under a 
manufacturer's name, there may still 
be deviations in some models, especially 
ones marketed since the table was com- 
piled. 

On practically all present receivers 
except those using intercarrier sound, 
the oscillator operates above the r.f. 
In intercarrier, it may operate above 
on the lower channels and below on the 
upper channels. 

TABLE I 

TELEVISION CHANNELS 
Picture Sound 

Channel Channel carrier carrier 
Number freq. (mc.) freq. (mc.) freq. (mc.) 

2 54 -60 55.25 59.75 
3 60 -66 61.25 65.75 
4 66 -72 67.25 71.75 
5 76 -82 77.25 81.75 
6 82 -88 83.25 87.75 
7 174 -180 175.25 179.75 
8 180 -186 181.25 185.75 
9 186 -192 187.25 191.75 

17 192 -198 193.25 197.75 
11 198 -204 199.25 203.75 
12 204 -210 205.25 209.75 
13 210 -216 211.25 215.75 

The picture i.f. channel of a receiver 
should have a bandpass of 4 me to 
accommodate all the picture detail 
obtainable from the signal. Most of the 
better receivers are said to have this; 
but a few, especially those with 7 -inch 

APRIL, 1950 

and smaller C -R tubes, pass only a 
3.5 -mc band. The smaller screen is 
unable, of course, to reproduce the same 
detail as the larger ones. 

The minimum required bandpass for 
the FM sound i.f. channel is equal to 
the maximum frequency swing, which 
is 50 kc (25 kc each side of center). 
Almost invariably, however, the sound 
i.f.'s will pass 200 to 300 kc or more. 
The advantage here is that normal 
frequency drift will not wash out the 
sound completely or clip off some side - 
bands. Excessive drift of the oscillator 
will bring the center frequency. of the 
FM far enough away from the dis- 
criminator frequency to cause distor- 
tion, and for this reason many sets 
must be retuned a few minutes after a 
cold start. Drift rarely affects the 
picture noticeably, due to the com- 
paratively wide video band. Receivers 
containing a.f.c. require a wide FM i.f. 
band for correct operation. 

TABLE II 
INTERMEDIATE FREQUENCIES 

Make and model Sound Picture 
Admiral 
All models 21.25 25.75 
Belmont 
22A21 22.25 25.25 
Bendix 
235M1, 23581, 325M8 31.625 36.125 
Capehart 
501P, 502P, 504P 21.25 25.75 
610P, 651P, 661P 21.75 26.25 
Crosley 
9.403M, 9 -413B, 9- 403M -2, 
9- 413B -2 21.9 26.4 
348CP 32.8 37.3 
Du Mont 
All models 21.9 26.4 

Emerson 
571 21.25 25.75 
Farnsworth 
GV -260 21.75 26.25 

General Electric 
810, 814 21.8 26.3 
803, 910 21.9 26.4 
Hallicrafters 
All models 21.75 26.25 

Magnavox 
CT214, CT218, CT221 21.25 25.75 

Motorola 
TS -9, 9A, 9B, 9C, 9 -D, 
TS -15, 15A, 15C1 21.9 26.4 
TS-14, TS -23 21.6 26.1 
TS -16, TS-30 21.7 26.2 
National 
All models 32.8 37.3 

Olympic 
TV -922 21.25 25.75 

Philco 
All models 22.1 26.6 

RCA 
All models 21.25 25.75 

Sentinel 
412, 413, 415 21.25 25.75 

Stewart -Warner 
AVTI, AVC1, AVC2 22.25 26.75 
Sylvania 
1 -108 21.25 25.75 

Ward 
All models 21.75 26.25 

Westinghouse 
H -196, H -217, H -217A 21.6 26.1 

Zenith 
All models 21.6 26.1 

27 

TELEVISION DX 
Additional letters reporting long - 

distance television reception have come 
in during the month. 

John W. Hull, Fort Recovery, Ohio, 
reports receiving KLEE, channel 2, 
Houston, Tex., at various times under 
widely different weather conditions. 
His "prize dx" is WJAC, channel 13, 
Johnstown, Pa., which he received on 
the afternoon of September 3 with 
perfect picture and sound. 

David C. Graves, Barnesville, Ohio, 
sent in a long list, mostly of stations 
within a couple of hundred miles. He 
received WTVJ, channel 4, Miami, 
Fla., dozens of times all summer and 
WMAL, channel 7, and WTTG, chan- 
nel 5, Washington, D.C., once each. He 
reports consistent reception from 
WBAP, channel 5, Fort Worth, and 
the inevitable KLEE, Houston, Tex. 

KLEE -TV, which we are about to 
dub the "nationwide station," was the 
cause of a letter from Lewis R. Christy 
of Lake Elsinore, Calif., though not one 
addressed to the dx department. Re- 
ceiving KLEE -TV was an unsolvable 
problem, as far as he was concerned. 
Mr. Christy wants to know how he 
gets KLEE -TV when he should be 
getting KFMB -TV in San Diego, which 
is not received in his area, though it 
goes over his head to Los Angeles. 

Homer W. Snyder, Miami, Fla., 
sends along a lengthy log. Among the 
stations listed, most of them several 
times, are: WMAR -TV, channel 2, 
Baltimore, Md., WCBS -TV, channel 2, 
New York, WPTZ, channel 3, Phila- 
delphia, WRGB, channel 4, Schenec- 
tady, N. Y., WBZ, channel 4, Boston, 
Mass., WNBW, channel 4, Washing- 
ton, D.C., WJBK, channel 2, Detroit, 
WBEN, channel 4, Buffalo, N. Y., 
WDTV, channel 3, Pittsburgh, WNBK, 
channel 4, Cleveland, WLW -T, chan- 
nel 4, Cincinnati, and- surprise- 
KLEE -TV, Houston, Tex. 

This KLEE -TV is beginning to in- 
trigue us and we are going to write 
the station a letter asking just what 
kind of Wheaties they feed to the 
transmitter instead of electrons. 
KLEE -TV is responsible for about 
5010 of the dx letters we receive and 
it is among the stations received in 
almost all the others. We will pass 
along the reply as soon as we get it. 

It is getting a bit monotonous but 
Dr. George R. Meyer of Oshkosh, Wis., 
is entitled to his day in RADIO -ELEC- 
TReNICS, so here he is. What station did 
he receive from way down in Texas? 
You guessed it! His list includes seven 
other stations more than 150 miles 
from Oshkosh. 

WOAI -TV, channel 4, in San An- 
tonio, Tex., was snagged during De- 
cember by Clarence P. Miller of Ports- 
mouth, Ohio. He remarked in his letter 
that he was using the circular antenna 
described by Noll and Mandl in the 
February 1949 issue of this magazine. 
He wants to know how to make the 
antenna directional. Directors and 
reflectors tried with it don't seem to 
have any effect. 
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A DeLuxe Televiser 
Part IV -Sonne additional features 
of sweep circuits and audio stage 

THE construction of this de luxe 
televiser having been covered in 
the January, February, and March 
issues, we will now discuss its 

operation and circuit features. The i.f. 
strip is shown in Fig. 1 of the January 
issue, the tuner in Fig. 7 in the Febru- 
ary issue, and the complete schematic 
in Fig. 17 of the March issue. 

The tuner receives channels 2 
through 7, and channels 8 or 9, 10 or 
11, and 12 or 13. Its input circuit, de- 
signed to match a 300 -ohm line, con- 
sists of a high -pass circuit in parallel 
with the cathode inductor of a 6AG5 
grounded -grid r.f. amplifier. One triode 
of a 7F8 is a modified Colpitts oscilla- 
tor tuned to the high side of the video 
and sound carriers, and the other triode 
is a mixer with its plate circuit tuned 
to 22 mc. 

The video i.f. strip has four stages 
which are tuned to different frequencies 
to produce the desired over -all response 
curve. The constructor may use 6AC7's 
or 6AG5's as video i.f.s. The 6AG5's 
are interchangeable with the new 6BC5's 
which have a higher transconductance. 

The last coil in the video i.f. stage is 
coupled to the video detector -half of a 
6H6 diode rectifier. The detector output 
is negative and is directly coupled to 
the 6AC7 video amplifier. The 6AC7 

TOP DIODE 

\i` 
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Fig. 19- Correction voltage from the 
discriminator is determined by phase dif- 
ference between sine and sync voltages. 

is directly coupled to the cathode of 
the 10FP4 picture tube, thus eliminat- 
ing the need for d.c. restorers. High - 
frequency peaking coils extend the 
range of the video amplifier to slightly 
above 4 mc. 

The intensity control, in the grid 
circuit of the picture tube, controls 
the brilliancy of the raster by varying 
the d.c. voltage of the grid with respect 
to the cathode. Values are such that, 
regardless of the position of the inten- 
sity control and the amount of signal 

on the cathode, the grid will never go 
more positive than -5 IT with respect 
to the cathode. The grid will never 
draw current; therefore tube life will 
be longer. 

One of the reasons for selecting this 
system of modulating the picture tube 
and of setting the intensity is the feel- 
ing that you have something "solid" 
in your hand when you are operating 
the contrast and intensity controls. 
Video modulation being applied to the 
grid instead of the cathode as in some 
sets, the initial setting of the intensity 
control is such that the raster is not 
seen when the grid is unmodulated- 
contrast turned down or no signal from 
a station. Then when the grid is mod- 
ulated, whiter or brighter as the pic- 
ture becomes, signal strength increases. 
Thus when the contrast control (pic- 
ture gain) is increased, you have the 
feeling that you might be turning the 
intensity control. This is because you 
are actually setting the black level 
and thus the maximum whites are 
determined by the maximum video 
signal. 

With the system used here the set- 
ting of the intensity control actually 
sets the maximum white level and 
variations in signal will not increase 
it. Turning the contrast control in- 
creases the picture gain, driving the 
cathode more positive (the grid toward 
cutoff) so the blacks become a deeper 
black. 

After the sound has been tuned in, 
set the intensity at the desired bright- 
ness level, then increase the contrast 
control until the retrace lines dis- 
appear. This eliminates glare which is 
a common fault in some circuits. 

Returning to the 6H6 video detector, 
we see that the other half of this tube 
rectifies the 6.3 -volt a.c. to obtain a 
bias voltage for controlling the gain of 
the first three tubes in the i.f. strip. 
The contrast control varies this bias 
between the limits of -8 volts near 
cutoff and up to -2 volts at full gain. 

Dual sweep circuits 
Two separate horizontal sweep con- 

trol circuits -called d.s.c. and a.s.c.- 
are built into the set. The d.s.c. (direct 
sync control) circuit consists of a 
cathode -coupled multivibrator directly 
synchronized by the sync pulses from 
the transmitter. The a.s.c. (automatic 
sync control) system is conventional. 
It uses a 6F6 Hartley oscillator con- 
trolled by a d.c. voltage developed by 
the a.f.c. discriminator. 

A part of the video signal from the 
6AC7 video amplifier is capacitance - 
coupled to a 6SH7 whose bias and 

By 
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plate voltage are adjusted so that the 
synchronization signals are clipped and 
separated from the composite video 
signal. Part of the output of this tube 
is fed directly to the 6SN7 horizontal 
multivibrator (MVB in the drawings) 
through a 47 -µµf capacitor and across 
a 240 -ohm resistor. This combination 
shapes the horizontal sync and attenu- 
ates it to.a level just below that needed 
to synchronize fully the horizontal 
multivibrator. It also attenuates fre- 
quencies below 15,750 cycles so that 
they have practically no effect on the 
horizontal oscillator frequency. 

The 15,750 -cycle tuned circuit in the 
cathode circuit forms a pedestal for 
the sync signal to raise it to the level 
required to lock the horizontal multi - 
vibrator in sync. This circuit further 
attenuates other unwanted frequencies. 
The second half of the 6SN7 multi - 
vibrator contains the 150,000 -ohm 
charging resistor, the 1,400 -µµf capaci- 
tor, and 15,000 -ohm resistor forming 
the sawtooth horizontal sweep voltage 
which terminates at one of the d.s.c. 
terminals on the d.p.d.t. switch. When 
the switch is on d.s.c. the 6BG6 -G 
horizontal output tube is driven by a 
sweep voltage synchronized directly 
from the transmitter sync signals. 

In the a.s.c. circuit, a 68 -µµf capaci- 
tor couples the horizontal sync signals 
into the centertap of the secondary of 
the sync discriminator transformer. 
Also coupled to the secondary of this 
transformer is a sine -wave voltage 
from its primary. This primary along 
with the 6F6 and associated circuits 
make up a Hartley oscillator circuit 
operating near or at 15.75 kc, the 
horizontal sweep frequency. Therefore 
on the plates of the 6H6 discriminator 
we have out -of -phase sine -wave volt- 
ages which have in -phase sync pulses 
superimposed on them. 

If a difference in time (phase) exists 
between the 6F6 oscillator frequency 
and the incoming sync pulse, the pulse 
voltage may ride down near the nega- 
tive peak of the sine wave on the top 
diode and up near the positive peak 
of the sine wave on the bottom diode 
as in Fig. 19 -a. The larger output of 
the bottom diode will appear across 
its 470,000 -ohm load resistor and the 
sum of the two load resistors will be 
positive. If we assume that the above 
condition existed when the sine -wave 
oscillator was faster than the sync 
pulse, then, when the oscillator is 
slower or a phase difference exists in 
the other direction, the sync pulse will 
ride up the slope near the positive 
peak of the sine wave on the top diode 
and down the slope near the negative 
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peak of the sine wave on the bottom 
diode as in Fig. 19 -b. Now the output 
of the top diode will be larger and the 
total across the two load resistors will 
be negative. If no time difference exists 
between the oscillator frequency and 
the incoming sync pulse, then the sync 
pulse voltage will appear about half- 
way up the slope of the sine wave on 
both the top and bottom diodes (Fig. 
19 -c) and the d.c. output is zero. 

Any d.c. output from the 6H6 dis- 
criminator is applied directly to the 
grid of the 6AC7 reactance tube across 
the primary of the transformer or the 
oscillator coil. As its grid becomes more 
or less negative, 6AC7 causes the fre- 
quency of the oscillator to increase or 
decrease, bringing it back in step with 
the transmitted sync signal. 

The cathode, grid, and screen grid 
comprise the oscillator section of the 
6F6. Because the peak -to -peak voltage 
on the grid is high, a square wave 
appears across the 5,000 -ohm plate 
load resistor. This is shaped into a 
pulse by the 400 -µµf capacitor and 
6,800 -ohm resistor and then coupled 
to the grid of the 6J5 discharge tube. 
The 680,000 -ohm charging resistor and 
680 -µµf charging capacitor are in the 
plate circuit of this tube. When the 
pulse appears on the grid, this tube 
conducts and discharges the charging 
capacitor rapidly. The voltage drops 
to nearly cathode potential; however, 
the voltage across the 680 -µµf capaci- 
tor does not discharge completely be- 
cause of the 15,000 -ohm resistor in 
series with it. As soon as the pulse 
is gone from the grid, the tube becomes 
nonconducting due to the bias built up 
across the .01 -µf capacitor and the 
220,000 -ohm resistor in the grid circuit. 
The plate voltage now rises immediate- 
ly to the value of voltage remaining 
across the 680 -µµf capacitor. The rest 
of the spiked waveform is now formed 
as the plate voltage rises linearly and 
slowly while the capacitor is charged 
through the 680,000 -ohm charging 
resistor. This voltage drives the 
6BG6 -G horizontal output amplifier 
when the sweep switch is in the a.s.c. 
position. 

Horizontal output circuit 
The spiked sawtooth horizontal sweep 

is fed to the grid of the 6BG6 -G output 
amplifier, which in turn is transformer - 
coupled to the horizontal deflection 
coils. At the end of each sweep the 
plate c errent of the 6BG6 -G is cut off 
and the field in the secondary of the 
transformer collapses. This collapsing 
field induces a positive pulse in the 
primary transformer winding which is 
connected as an autotransformer to 
increase the total voltages to approxi- 
mately 10 kv. This high -voltage pulse 
is rectified by the 1B3 -GT, and the 
resulting pulsating d.c. is filtered by 
a resistor- capacitor filter, including the 
500 -µµf (minimum) capacitance be- 
tween the internal anode coating and 
the external coating of the picture tube. 
The 300 -megohm bleeder consisting of 
15 20- megohm resistors in series pro - 
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vides safe means of measuring the 
anode voltage. It eliminates the danger 
of either of the capacitors' retaining 
their charge and removes the bright 
spot which is usually seen on the pic- 
ture tube for several minutes after 
the set is turned off. This is useful, as 
the bright spot can burn the phosphor 
sufficiently to cause that part of the 
screen surface to have a shorter life 
than the rest of the screen face. 

The 6AS7 -G booster and damper is 
across the horizontal deflection coil. 
This tube is adjusted to permit a power 
gain of approximately two to the sweep 
while efficiently damping any oscilla- 
tions which might persist after the 
retrace pulse -the first half -cycle of 
oscillation. Horizontal linearity control 
No. 1, in the cathode circuit of the 
6AS7 -G, affects the linearity of the 
sweep by shifting the operating point 
of this tube along its characteristic 
curve. 

The horizontal linearity control 
No. 2 varies the time constant of the 
grid circuit and affects linearity by 
controlling the portion of the sweep 
over which the damping action is most 
effective. The 55- 250 -ph coil shunted 
across a portion of the secondary wind- 
ing of the horizontal output trans- 
former decreases the width of the pic- 
ture by shunting a part of the sweep 
current. 

Vertical sweep circuit 
A portion of the output of the first 

sync amplifier is fed to the vertical 
sync amplifier and noise attenuator 
through a resistor- capacitor network 
which attenuates the higher frequencies 
and passes the 60 -cycle sync signals. 
The output of this amplifier passes 
through another network which further 
attenuates frequencies above 60 cycles 
and shapes the sync pulses which syn- 
chronize the 6SN7 vertical multivi- 
brator. The 200,000 -ohm vertical hold 
control varies speed of the multivibra- 
tor by changing the grid bias on one 
of the 6SN7 triodes. The plate voltage 
on pin No. 2 of the 6SN7 and the 
cathode voltage of the 6Y6 -G vertical 
output amplifier have been adjusted 
so that the two stages can bg directly 
coupled. The two 0.1 -pf capacitors in 
series and the 1.8- megohm resistor 
are the charging capacitor and resistor, 
respectively. A tubular -type, dual, 0.1- 
µf capacitor was used here because of 
its mounting; however, a single .05 -pf 
capacitor can be used. Vertical linear- 
ity control No. 1 changes the operating 
point along the characteristic curve of 
the 6V6 -G, making it possible to obtain 
good vertical linearity. Vertical linear- 
ity control No. 2 varies the amount of 
spike necessary to produce the correct 
waveform for a sawtooth current in 
the deflection coils. The height control 
varies the amount of voltage across 
the charging capacitor, changing the 
size of the spiked sawtooth coupled 
to the 6V6 -G. 

Operating as a triode, the vertical 
amplifier is transformer -coupled to the 
vertical deflection coils which are 
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shunted with 470 -ohm damping 
resistors. 

The audio circuits 
Returning to the mixer plate coil, 

we find coupled to it a coil resonated 
at 21.25 me which carries the audio i.f. 
to the 6SG7 audio i.f. amplifier. This 
tube in turn is coupled to the following 
6SH7 limiter by a slightly overcoupled 
i.f. transformer, resulting in approxi- 
mately 300 -kc bandwidth. The limiting 
action is accomplished in this stage by 
the bias, which varies with the incom- 
ing signal due to the 51 -µµf capacitor 
and the 220,000 -ohm resistor in the 
grid circuit and by plate saturation 
due to the low plate voltage. The FM 
discriminator transformer is between 
this 6SH7 limiter and the 6H6 ratio 
detector. This type of discriminator 
circuit was chosen because it is easy to 
align, the transformer is easily con- 
structed, the quality is good, and the 
possibility of using a tube with a sin- 
gle cathode allows. for flexibility in 
future changes. This will be discussed 
in a later installment. 

The audio voltage is coupled to a 
6SF5 audio amplifier through a de- 
emphasis filter consisting of an 82,000 - 
ohm resistor and 330 -µµf capacitor and 
also through a selector switch and a 
bass -boosting volume control. 

The de- emphasis filter used here only 
partly restores the original level. The 
1- megohm tone control in the plate 
circuit of the 6SF5 then permits adjust- 
ment of the high- frequency audio to 
the same level, to a slightly higher 
level, or to a more attenuated level 
with respect to the lower- frequency 
audio that resulted from the original 
sound. 

The output of the 6SF5 is capaci- 
tance- coupled to the 6V6 audio power 
amplifier, which in turn is transformer - 
coupled to a 12 -inch PM speaker. 

When the TV -OFF -RADIO selector 
switch is in the OFF position, it dis- 
connects the a.c.- supply from the re- 
ceiver. When switched to Tv, the 
audio amplifier tubes obtain their 
heater, plate, and audio -input voltages 
from the rest of the television circuits. 
In the RADIO position, the a.c. line is 
switched from the TV power supply 
to jack J3. The radio line cord plugs 
into J3. The switch also disconnects 
the heater, plates, and audio input of 
the amplifier and connects them to a 
four -circuit female connector. This re- 
quires that four wires carrying 6.3 
volts a.c., 250 volts d.c., ground, and 
audio be brought from the radio 
through a four -circuit plug. This radio 
unit or tuner can be left out, as the 
circuits are all complete when the 
selector switch is in Tv position, or the 
radio unit can be added at any time 
and be as elaborate as desired. It can 
consist of AM, FM, shortwave, and 
phono, or any one or combination of 
these functions, the only requirement 
being that the power supply in the 
unit can stand an additional drain of 
250 volts at approximately 40 ma and 
6.3 volts at 0.75 amp. 
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Electronic Brain Servicing 
A Revolution in Robot Radio Servicing 

By MOHAMMED ULYSSES FIPS. IRE* 

R 
ECENTLY I inspected the huge 
electronic brain -the electronic 
computer designed and con- 
structed by the International 

Business Machines Corporation. (For 
further data see RADIO -CRAFT, May, 
1948.) This almost human machine not 
only can actually "think," but also has 
a memory. Costing $750,000 to build, 
it has 12,000 radio vacuum tubes, 
20,000 relays, 4,000 neon tubes, and 
tens of thousands of resistors and ca- 
pacitors. This calculating machine can 
solve in a matter of minutes complex 
problems that would take a topnotch 
mathematician years to solve using 
ordinary calculating means. 

What impressed me particularly was 
that this huge electronic calculator - 
which takes up a large room -"services 
itself." If one of the tubes burns out 
or some part in that tube's circuit 
goes out of order, a neon tube in that 
circuit flashes immediately, making it 
easy to discover any trouble whatever 
*Independent Radio Explorer. 

in that vast electronic network. 
Other automatic means provided in 

these electronic calculators make it 
simple to locate trouble when the ma- 
chine stops due to an internal break- 
down. 

You can feed the computer any 
problem, no matter how complex, and 
the electronic calculator will answer it. 
If you supply your own problem, the 
I.B.M. Corporation will charge you 
$300 an hour for the use of the ma- 
chine. Usually it is fed a punched card 
which states the problem. From there 
on the computer does the rest. When 
it has finished all the calculations, it 
types the final answer to the problem 
on a special typewriter. 

Service technicians waste a lot of 
useful time hunting trouble in radio 
and particularly in television sets. Why 
not simply hook up a defective tele- 
vision receiver to the electronic calcu- 
lator, state the problem to the machine 
and let it find the trouble? 

Connecting defective televiser (1) to electronic computer. (2) is "Table Look - 
Up Unit." (3) shows a small part of the insides of the electronic brain, 
which has over 12,000 vacuum tubes, 20,000 relays and 4,000 neon tubes. 

I talked to the chief engineer about 
this. He was of the opinion that the 
idea was quite feasible and that an 
electronic calculator could no doubt 
solve most servicing troubles in a few 
seconds, no matter what the failure 
in a given televiser might be. Thus 
encouraged, I proceeded at once to 
look into the possibilities of electronic - 
brain servicing. 

The price of $300 an hour for the 
use of the machine would be very low 
because each televiser would take only 
a few seconds to service. I envisaged 
a servicing assembly line on which 
defective televisers would roll along 
slowly on a moving belt. A girl would 
take out the diagnosis card from the 
special typewriter, then attach it to 
the corresponding televiser. Now the 
radio servicing technicians- knowing 
exactly where the trouble was -would 
repair the set within minutes. 

Every service technician knows that 
it sometimes takes hours to locate a 
given fault, which, once found, can be 
cleared in a few minutes. So why 
waste the valuable time of a good 
service technician if we can have elec- 
tronic brains? 

The more I thought of the problem 
the more fascinated I became. 

With the facilities of an electronic 
calculator in a large city, an electronic - 
brain servicing firm could get all the 
business, because it could work for so 
much less than the regular service 
house. 

There was but one little problem 
that had me worried, but I solved this 
(in all due modesty, brilliantly). How 
could the electronic brain service a set 
in the owner's home? Naturally, you 
can't transport the electronic brain 
into a private home to do the servicing. 
(It takes up two freight cars). 

The problem was resolved very sim- 
ply. I knew that it would be a simple 
matter to hook up a televiser to the 
electronic calculator. All you require 
is a heavy cable with a number of 
connections made to the strategic 
points in the televises. Then in five 
seconds your answer is supplied by 
the computer. 

This then led me to the invention of 
a special unit which I term the Tele- 
pulsor. This is shown in one of the 
photographs and works as follows: 
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In the owner's home, the telephone 
handset is connected to an ordinary 
microphone as shown in one of our 
illustrations. Its cable is connected 
with the telepulsor, and the latter is 
connected with the televiser. 

The service technician now calls up 
the home office of the electronic calcu- 
lator. At headquarters, an ordinary 
handset is placed on an amplifier which 
amplifies the sounds coming from the 
telephone of the handset. The amplifier 
in turn is connected with the elec- 
tronic calculator. 

Now the litter sends impulses over 
the telephone line which go to the 
telepulsor, thence by a cable to the 
televiser. The impulses sent by the 
electronic calculator via the telepulsor 
act exactly as if the televiser were 
connected to the electronic brain by 
direct cable. 

The telephone line has become the 
distant physical link and the corn - 
puter works exactly as if a televiser 
were in the same room. 

In a matter of seconds the electronic 
calculator has located the trouble in 
the televiser. Headquarters now tells 
the service technician by phone just 
what is wrong with his unit. 

Inasmuch as it only takes a few 
minutes to set up the telepulsor and 
make the telephonic connection and as 
it takes only a few additional seconds 
to get the answer to the televiser's 
failure, you can see what a great ad- 
vantage the radio technician has in 
servicing a set. In a very short time he 
will have remedied the trouble. While 
in some cases it might be necessary to 
remove the televiser to the service sta- 
tion, in most instances the receiver can 
be repaired right on the spot. 

For this reason I figured a standard 
charge of $3.50 for all radio televiser 
diagnosing. This, of course, does not 
include replacements of defective parts. 
Electronic -brain servicing should prove 
a gold mine for those lucky enough to 
get in on the ground floor. 

Furthermore, inasmuch as this elec- 
tronic calculator cost $750,000, the 
original servicing firm shrewd enough 
to make contact with the computer's 
owners would not have to worry much 
about competition. Not many other 
servicing firms would be willing to 
spend the more than a million dollars 
which it would cost to manufacture a 
new electronic calculator at present 
high prices. 

After I had made my preliminary 
trials and got all my facts together on 
paper, I sent out a lot of publicity re- 
leases to service technicians and others 
so they could see my new wonder under 
actual working conditions. I did this 
purposely as my big boss was away in 
Europe and I thought if there ever 
was a beat for a radio magazine, this 
would be it. My first public demonstra- 
tion was timed to take place the day 
after the boss returned from Europe. 
I sent invitations to all the newspapers 
and to various local radio service firms 
to bring their defective televisers and 
have them robot -analyzed free of 
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charge for this demonstration. Nearly 
a hundred televisers were received to 
be analyzed and over 400 people were 
on hand that memorable morning when 
the first public demonstration took 
place 

I had reserved the best seat in the 
room for the boss so he could watch the 
whole demonstration with ease. He 
seemed puzzled at first because I had 
not told him exactly what the occasion 
was, but I had intimated that this was 
going to be the biggest journalistic 
coup ever undertaken by any radio 
magazine. Everything, down to the 
smallest detail, came off exactly as I 
had planned. 

I delivered my lecture to the as- 
sembled audience, explaining to them 
how servicing was going to be com- 
pletely revolutionized and how much 
the public would benefit by means of 
this new invention. I told them that 
most of the television receivers would 
not have to be removed at all from the 
premises and that they could be re- 
paired and put into use again in such a 
very short period, that owners would 
not be deprived of their beloved tele- 
visers for more than a few short min- 
utes at the most. 

Next the television receivers were 
put on the servicing belt and slowly 
started down the line. It took only a 
few seconds to attach the special cable 
that went to the electronic calculator - 
the electronic brain. A special card 
was fed into the hopper of the com- 
puter and within a few seconds the 
neatly typed answer came out. Then 
a pretty girl attached the card to the 
correct televiser. 

I looked expectantly at the big boss 
-pride glowing in my eyes. I was, how- 

ever, disturbed and puzzled by the 
ferocious expression on his face. He 
chewed his big cigar nervously, and, 
slowly the color in his face changed 
from a pink to a sort of queer purple. 
This, I could not understand, but I 
attributed it to the fact that he per- 
haps was jealous of my accomplish- 
ment so I paid little attention to him. 
All went well till the fifteenth televiser 
was connected to the electronic brain. 
Then, something dramatically hap- 
pened. An ominous growling noise came 
from the great vacuum -tube panels of 
the machine. The normal hum and 
click from the relays rose to a high - 
frequency staccato pitch. The relays 
clicked and clacked with frightening 
intensity. Neon lights flashed all . over 
the big panels and suddenly smoke 
started to curl from some of them. 
Soon flames began to shoot from the 
table lock -up units (memory units). 
Some of the paper rolls began to 
burn Attending engineers of 
the electronic brain by this time were 
running around frantically. Some of 
them grabbed fire extinguishers and 
shot streams at the flames. Now the 
commotion became catastrophic and in 
a panic all the frenzied guests ran 
for the doors. 

The boss had gotten up in a hurry 
too. I saw him snatch away the card on 
which the answer came out of the com- 
puter. 

He next grabbed me by the collar and 
pulled me out to safety onto the side- 
walk on 57th Street. Everything had 
happened so suddenly and with such 
speed that I was practically a nervous 
wreck. 

We were still trying to catch our 
breath when someone approached the 

Home televiser hooked up to distant electronic brain. (1) is handset of tele- 
phone attached to microphone which in turn is connected with the telepulsor, 
(2) sending impulses over telephone line. (3) is how televiser is connected 
to telepulsor. Distant electronic brain now searches out faults in televiser. 
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boss, quickly put a slip of paper in his 
hand and disappeared in the gathering 
crowd, which was augmented by the 
two fire companies who had already 
rolled out their fire hoses intent upon 
putting out the conflagration. The boss 
glanced briefly at the note, gave a 
nasty grunt, and pulled me by the arm 
into a nearby café. 

As soon as we had settled down he 
bellowed: 

"Fips, this is the end of all the crazy 

"You should also have thought of 
the fact that such a machine, if it be- 
came a reality overnight, would put out 
of business most of the servicing in- 
strument makers, analyzer companies, 
etc., which after all are our bread and 
butter. How do you think the country's 
servicing trade would feel if this radi- 
otic cock -eyed scheme of yours had 
become a reality overnight? 

"Fortunately, one of the local radio 
servicing firms cooked your goose." 
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This is the "answer card" of the electronic brain. It has 800 spaces provided for 
800 possible failures in a given televiser. Machine punches holes in card, which 
when translated give the technical failure or failures in the television receiver. 

sap stunts you have ever pulled. This 
one is the asininest of them all. You 
have the brain of a burnt -out vacuum 
tube, and your capacity for thinking is 
not equal to a blown capacitor. Every 
time I turn my back you go haywire 
with some of your electronic contrap- 
tions. Only an electronitwit could cook 
up such idiocities. While' I do admit 
that some day in the future it will be 
possible to have electronic -brain servic- 
ing, you should have thought of what 
this would do NOW to the servicing 
trade to which your magazine caters. 

Here the boss pulled out the slip which 
had been handed to him on the side- 
walk. He read: 

"Editor, RADIO- ELECTRONICS, 
If you don't fire that electromo- 
ronic ass Fips within 24 hours, we 
will take him for a ride and elec- 
trocute him in a lone spot in grati- 
tude for his hare- brained schemes. 
Fortunately we `gimmicked' one 
of the sets with a small battery - 
operated shocking machine for 
which we know the electronic 

brain was not prepared. We know 
this will fix you and Fips, but 
good! 

The Electronic Servicing 
Avengers." 

"So you see, my electronic imbecile," 
continued the boss, "they spiked you 
good and proper, much to my un- 
bounded pleasure. When the gimmicked 
televiser was connected to the electron- 
ic brain, something totally unexpected 
happened. Instead of analyzing a num- 
ber of dead circuits, the electronic brain 
was now connected with the televiser's 
powerful shocking machine which sent 
several hundred volts into the com- 
puter's totally unprepared brain. This 
was so unexpected that the electronic 
brain was completely shocked out of 
its routine. It went absolutely haywire 
and electronically berserk. In short, it 
had an electronic nervous breakdown, 
which in turn made it an electronic 
psychopath, the most dangerous robot 
we have as yet seen. 

"Naturally everything in the ma- 
chine went haywire too. There were 
thousands of short circuits, thousands 
of relays fused, wires started to heat 
up, and in only a few seconds the en- 
tire machine was in flames, as you 
yourself have seen. 

"Now I will probably be sued for 
a million dollars or more, thanks to 
this little escapade of yours." In saying 
so, the boss' right fist shot out and 
closed my best left eye. In his anger he 
threw down a piece of cardboard as 
he went out, snarling over his shoulder : 

"See what the electronic brain an- 
swered before it had its final psychic 
breakdown." 

Completely stupefied by this time and 
rubbing my closed, swollen eye, I looked 
at the electronic -brain answer card in 
front of me, I sadly read: 

"APRIL FOOL" 

VELOCITY - MODULATED TV 
AN interesting method of producing 

an image on a television cathode - 
ray tube was described by M. A. Honnell 
and M. D. Prince in a recent issue of 
The Research Engineer, published by 
the Georgia Institute of Technology. 

In the usual system, the rates of 
vertical and horizontal scan are kept 
constant, while the brightness of the 
spot is varied by feeding video to the 

C -R tube grid. In the velocity- modula- 
tion technique the brightness of the 
spot is kept constant, and the hori- 
zontal scanning velocity varies from 
instant to instant. When the velocity is 
high, almost no light shows on the 
screen; when low, the light is bright. 

It was found that details of a shaded 
image do hot reproduce well but that 
the outlines of "line" material -silhou- 
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ette drawings, printed matter, and 
other black- and -white images -are ex- 
tremely sharp. 

The method was investigated during 
research on characteristics of a mili- 
tary airborne TV system. Scanning 
circuits in the receiver and all the 
transmitter circuits are conventional. 
The video signal in the receiver, how- 
ever, instead of being fed to the C -R 
tube grid, is superimposed on the hori- 
zontal deflection voltage. 

The two photographs show reception 
of a printed letter group by the stand- 
ard system on the right and the velocity 
method on the left. Notice that the 
velocity system produces very sharply 
defined printing. The appearance of 
relief modeling is particularly interest- 
ing. It is caused by a light band on the 
left and a dark band on the right each 
time the beam traverses a two -toned 
image. The additional contrast thus 
provided, which shows only the outlines 
of the image, enhances readability, 
especially for thin areas. 
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Television Dictionary 

Horizontal flyback 
The return of the spot after each 
horizontal sweep. It is also known 
as horizontal retrace. 

Horizontal frequency 
The number of times per second 
the spot sweeps across the screen 
in the horizontal direction. It is 
also referred to as the horizontal 
repetition rate. In standard tele- 
vision practice, the horizontal fre- 
quency is 15,750 sweeps per second. 

Horizontal resolution 
That quality of an image which 
enables an observer to distinguish 
the individual picture elements in 
each horizontal line. 

Iconoscope 
A television pickup tube in which 
the scene to be televised is optically 
focused upon the photosensitive 
mosaic. The mosaic consists of a 
rectangular plate of mica or other 
insulating material upon which a 
large number of individual glob- 
ules of photosensitive cesium -silver 
have been deposited. The back sur- 
face of the mica is coated with a 
conducting film. A small value of 
capacitance thus exists between 
each globule and the metallic film. 
When light falls upon the mosaic, 
the globules emit electrons, thus 
producing a charge on the glob- 
ule- capacitances. Each is charged 
in proportion to the intensity of 
the light falling upon it. The tube 
also contains an electron gun, and 
the electron stream is made to scan 
the mosaic. As the stream strikes 
each globule in turn, it replaces 
the electrons lost by photoemission 
and thus discharges the globule - 
capacitance. The discharge cur- 
rents, taken out from a lead to 
the metallic film, constitute the 
signal currents. 

Image dissector 
A type of television pickup tube 
which converts the optical image 
to an equivalent electron image 
and then scans this electron image 
by allowing a small portion of it 
at a time to pass into an electron 
multiplier tube. (See Dissector.) 

Indirect view 
A type of television receiver in 
which the image is optically pro- 
jected from the cathode -ray tube 
to a larger viewing screen. 

Integrator 
A circuit having an output propor- 
tional to the cumulative value of 

dJmYaL ¡ 
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the input. It is the opposite of the 
differentiator. 

Intensifier ring 
The third anode in a cathode -ray 
tube. Consisting of a "painted" 
coating on the inside of the glass 
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By ED BUKSTEIN 

envelope, it is the element closest 
to the fluorescent screen. The ap- 
plication of a high positive po- 
tential to the intensifier ring 
increases the velocity of the elec- 
tron stream, consequently increas- 
ing the intensity of the light. 

Intensity modulation 
The process of applying a voltage 
to the grid or cathode of a cathode - 
ray tube, varying the intensity of 
the spot as it sweeps across the 
screen. For instance, in the tele- 
vision receiver, the incoming 
video signal is applied to the con- 
trol grid of the cathode -ray tube 
to vary the intensity of the spot 
and produce the dark and light 
portions of the image. 

Intensity of illumination 
The brightness of an illuminated 
surface. Intensity of illumination 
is normally indicated in foot - 
candles and is inversely propor- 
tional to the square of the distance 
from the source. 

Interlaced scanning 
A system of scanning in which 
only a fraction of the image is 
scanned during each field. In the 
standard interlaced scanning sys- 
tem, the odd lines and the even 
lines are scanned as separate fields. 
Each field therefore contains 262.5 
of the total 525 lines. 

Ion 
An atom having more or less than 
its normal number of electrons. A 
balanced atom has an equal num- 
ber of protons and electrons. If 
such an atom loses one of its elec- 
trons, it assumes a positive charge 
(positive ion). If the atom should 
gain additional electrons, it as- 
sumes a negative charge (negative 
ion). 

Ion spot 
An insensitive dark spot on the 
screen of a cathode -ray tube due 
to ionic bombardment of that spot. 
This condition may be prevented 
by use of an ion trap which allows 
electrons to pass to the screen but 
obstructs the ions. 

Ion trap 
A coil or permanent magnet placed 
near the neck of the cathode -ray 
tube for the purpose of removing 
ions from the electron stream. The 
magnetic field is able to deflect the 
electron stream, but has little ef- 
fect on the heavier ions. In this 
way, it is able to separate the elec- 
trons from the ions and to prevent 
an ion spot on the screen. 

Keystone distortion 
A form o{ distortion which causes 
the television image to take the 
shape of a trapezoid even though 

the mosaic in the pickup tube is 
rectangular. Keystone distortion is 
due to the fact that the electron 
stream does not strike the mosaic 
at right angles. This distortion it 
normally corrected in the trans- 
mitting equipment. 

Kickback 
The counter -electromotive force 
produced in a coil when the current 
through it is stopped and the mag- 
netic field collapses. 

Kickback power supply 
A type of high voltage power sup- 
ply used extensively in television 

receivers. The horizontal sawtooth 
is applied to a transformer, and 
the high counter- e.m.f. produced 
by the inductive kickback is rec- 
tified. 

Kinescope 
The commercial name for televi- 
sion cathode -ray tubes manufac- 
tured by RCA. 

Latent image 
Stored picture information such as 
that contained in the charged 
globule- capacitances of the icono- 
scope. (See Iconoscope.) 

Light 
Electromagnetic radiations having 
wavelengths between 4,000 and 
7,000 Angstrom units and there- 
fore visible to the eye. 

Light flux 
The total amount of light produced 
by a source. Light flux is usually 
measured in lumens. The term is 
sometimes used to describe invisi- 
ble radiations such as infrared and 
ultraviolet rays. 

Line 
The picture information contained 
in one horizontal sweep of the elec- 
tron beam. 

Linearity 
The uniform distribution of picture 
elements over the total area of the 
image. Such uniformity can be 
achieved only if the sweep wave- 
forms are linear. (See Linearity 
control.) 
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Linearity control 
An adjustment in the vertical or 
horizontal sweep oscillator which 
controls the linearity of the saw - 
tooth and consequently the uni- 
form distribution of the picture 
elements of the image. If the saw- 

tooth is not linear, the spot sweeps 
across the screen at a varying 
rather than at a constant rate, 
with the ultimate result that the 
image is spread out near one edge 
of the picture and crowded toward 
the opposite edge. 

Lumen 
The unit of light flux. A 1- candle- 
power source produces a flux of 
12.57 lumens. 

Luminous intensity 
The term used to describe the 
candlepower of a source of light. 

Magnetic focus 
The process of focusing the elec- 
tron stream in a cathode -ray tube 
by means of a magnetic field. 

Magnetic sensitivity 
The relationship between the cur- 
rent passing through the deflection 
coils and the physical distance by 
which the electron stream is dis- 
placed. 

Mechanical scanning 
The process of breaking down an 
image into a number of picture ele- 
ments is called scanning. If this 
scanning is accomplished by me- 
chanical means such as a Nipkow 
disc, the system is called mechan- 
ical scanning. Electronic scanning 
used in modern television practice 
is.more satisfactory than mechan- 
ical scanning. 

Microwave relays 
A system of increasing the range 
of television coverage by reception 
and rebroadcast of the signal over 
a chain of towers located 10 to 25 
miles apart. Each tower contains a 
receiver to pick up the signal from 
the preceding tower and a trans- 
mitter to rebroadcast it to the fol- 
lowing tower. These receivers and 
transmitters operate in the micro- 
wave region, which extends from 
3,000 to 30,000 mc. 

Minimum resolving distance 
The distance an observer may move 
away from a television image and 
still be able to distinguish the in- 
dividual horizontal lines of the pic- 
ture. 

Monitor 
A cathode -ray tube used at the 
studio or transmitter to enable the 
operator to judge the content and 
quality of the image. 
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PHOTOELECTRIC RELAYS 

USE COLD -CATHODE TUBES 

nnnn feti 
THE safe current flow through an 

ordinary phototube is but a few 
microamperes, which is much too 
small to operate an ordinary relay 

directly. Most phototube relay circuits 
resort to thermionic -tube amplifiers. 
Such circuits, using heated -cathode 
tubes, always waste power unneces- 
sarily. This article presents several 
simple and practical phototube relays 
which use cold- cathode tubes exclu- 
sively. 

A gas -filled phototube consists of a 
central wire -rod anode, a large sheet - 
metal cathode with light -sensitive sur- 
face, and an atmosphere of some inert 
gas such as argon. The anode wire 
collects the electrons liberated from 
the cathode upon exposure to light and 
the additional electrons liberated by 
the resulting collisions with gas mole- 
cules. With the anode at a positive 
potential so that there is an electron 
flow between electrodes, the phototube 
can be considered as a resistance which 
changes its value with exposure to 
light. The resistance is high and the 
current passed is feeble, so electronic 
trickery is needed to make the ordinary 
relay respond. 

The Cold- Cathode Diode 

Fig. 1 reveals the first phototube 
relay circuit using two cold- cathode 
diodes. A 918, 921, 923, or 930 photo- 

Relay constructed according 

By BOB WHITE 

tube is the first and an 0A3 (VR75) 
glow- discharge voltage -regulator tube 
the second. With the selenium rectifier 
and the 40 -µf electrolytic capacitor, a 
d.c. potential of well over 100 volts is 
developed. The voltage forces a trickle 
of current through the potentiometer 
and its series resistor to charge the 
0.5 -µf capacitor. The voltage across 
the terminals of the capacitor increases 
directly with the charge until a critical 
value is reached. At this point the gas 
within the 0A3 tube, which normally 
serves as a good insulator, becomes 
ionized and passes a current which 
rapidly discharges the capacitor 
through the coil of the adjustable - 
contact relay. The cycle repeats itself, 
for the circuit is a relaxation oscillator. 

The phototube controls the relay in- 
directly by regulating the capacitor's 
charge rate. With switch S2 in posi- 
tion A, the phototube is in effect con- 
nected across the glow- discharge tube 
and paper capacitor. With exposure to 
light, decreased resistance of the photo - 
tube tends to discharge the capacitor 
and by so doing slows down or com- 
pletely stops the pulses through the 
gas tube. 

In actual use, the potentiometer is 
adjusted so that no glow discharge 
occurs when the phototube is illumi- 
nated; then, upon extinguishing the 
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Fig. 1- Pulses caused by 0A3's dis- , 
to Fig. 1. charge trip the adjustable 2 -ma relay. 

light, the capacitor becomes charged 
so that a pulse occurs and the relay 
closes. Switching S2 to position B 
reverses the operation. Upon exposure 
to light, the charging current is in- 
creased; the potentiometer is adjusted 
for no discharges with no illumination. 
Upon exposure to light, a discharge 
takes place and the relay is energized. 

At the time of a discharge, the 
sensitive adjustable relay is momen- 
tarily operated. This rapid closing and 
opening of contacts being unsuitable 
for most devices, a delaying arrange- 
ment is employed. The surge of current 
through the coil of the adjustable relay 
closes contacts which allow current to 
flow from the 40 -µf filter capacitor 
through both relay coils in series. This 
new energizing current maintains the 
contact originated by the pulse and 
also closes the output -controlling con- 
tacts. With switch S1 closed, the 40.µf 
capacitor is kept charged and the relay 
contacts are held closed until the switch 
is opened or the power supply dis- 
connected. 

With S1 open, the 40 -µf capacitor 
is connected to the rectified power 
source by the normally closed contact 
of the s.p.d.t. relay; when a pulse is 
received and the relays are energized, 
the supply connection is broken and 
the relays are held closed for only a 
few seconds by the, discharging filter 
capacitor. After the contacts return to 
their normal positions, the capacitor is 
again charged by the power supply 
and the phototube circuit is ready to 
start a glow- discharge impulse at any 
time. 

Ample constructional information is 
given by the schematic diagram of 
Fig. 1 and photographs. The potenti- 
ometer can best be adjusted for dif- 
ferent lighting conditions with a piece 
of paper inserted between the normally 
open contact and the armature of the 
adjustable relay. This permits observa- 
tion of the oscillation rate by the 
flashes within the 0A3 tube. The reason 
for specifying an adjustable s.p.d.t. 
relay is to allow setting the contact 
spacing and spring tension for positive 
action on the first discharge pulse. 
With feeble illumination the discharge 
pulses may occur as far spaced as a 
minute and with ordinary lighting 
they may occur many times per second. 
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The applications for this device are 
numerous and, because of the difference 
in operating principle from the ordi- 
nary phototube relay, much more un- 
usual. A typical use would be to cper- 
ate a display window light; with the 
phototube controlled by the sun, during 
the night the contacts would close and 
open each few seconds and cause the 
electric sign to flash on and off. An- 
other very suitable application would 
be as an alarm. A concentrated beam 
of light could be directed across a 
doorway or other open space to the 
phototube unit. Switch S1 could be 
left open, and any interruption of the 
beam of light would cause a bell to be 
operated by the output contacts for 
about 2 seconds. Or instead, if S1 were 
closed, an interruption of the beam 
would ring a bell continuously until 
S1 were opened. In such an operation 
involving a brief break in the light 
beam, it is vital to have illumination of 
sufficient intensity to allow setting the 
glow- discharge rate to complete one 
pulse cycle before light is restored. 

The Cold- Cathode Triode 
A change to a more conventional 

type of phototube -relay operation is 
made possible through the use of the 
OA4 -G cold- cathode triode. The physi- 
cal form of the elements within this 
tube differ somewhat with the manu- 
facturer. In general, this triode con- 
sists of a glass bulb containing an 
atmosphere of an inert gas, a cathode 
in the form of a large metal disc or 
cylinder, an anode of a straight wire 
enclosed except for a short length by a 
glass tube, and a starter anode of a 
small wire. The starter anode is 
mounted much closer to the cathode 
than the anode because the required 
voltage between electrodes for ioniza- 
tion of the gas is much less with a 
shorter spacing distance. Once the 
discharge between the closely spaced 
starter anode and cathode has begun, 
free ions are produced which trigger 
the main discharge between the anode 
and cathode. 

An interesting and useful action of 
the 0A4-G tube is its ability to rectify 
alternating current. The current flow 
within such a tube is roughly propor- 
tional to the negative, electron -emit- 
ting electrode area. When the cathode 
element is made negative by the im- 
pressed a.c. supply, a much greater 
current can flow, because of the large 
area difference, than when the anode 
wire is made negative. This action 
allows the use of d.c. relays with ap- 
propriate capacitors in shunt to filter 
the current. With an a.c. supply the 
applied voltage drops to zero many 
times each second and the starter anode 
is capable of determining whether or 
not the 0A4 -G should conduct each 
time. With d.c. the voltage ordinarily 
never reaches zero; and once a dis- 
charge is started, the starter anode 
has no control over it until conduction 
can be stopped by momentarily break- 
ing the supply connection. 

The cathode of such tubes as the 
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OA4 -G is coated with oxides of active 
metals which become partly reduced 
during manufacture and which con- 
tinue to be reduced slowly during its 
conducting period. The gradual using 
up of the active metal gives the tubes 
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through its negative alternation. 
This circuit was constructed on an 

aluminum chassis measuring 4 x 2% x 
111/15 inches, and the complete unit 
with power cord weighs less than 1 
pound.. Components worth honorable 
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Under -chassis view of the relay constructed from the schematic shown in Fig. 1. 

a definite length of life. For this reason 
it is only sensible, in the case of a 
great unbalance of the illuminated and 
unilluminated time, to choose the 
shorter period for the 0A4-G to con- 
duct. This is the reason for providing 
two circuits; the first conducts when 
the phototube is exposed to light, the 
other when it is removed from light 

Fig. 2 is the simpler circuit. Illumi- 
nation has the effect of decreasing the 
resistance of the phototube and causing 
an increase in the applied voltage to 
the starter anode. Upon reaching the 
critical glow- discharge voltage, the 
starter anode enables the main dis- 
charge to take place and the relay to 
become energized. Absence of light 
lowers the control voltage below the 
critical value; the starter anode then 
fails to renew the conduction after the 
alternating current source has passed 

mention are the 0.5 -µf capacitor 
shunted across the relay coil to prevent 
chatter and the 500 -ohm resistor to 
limit the conduction current to a safe 
value. The output terminal strip pro- 
vides switching action through posts 
2 -4 or 2.3 and by joining 1 -2 provides 
controlled line voltage from 3 -5 or 4 -5. 

Fig. 3 shows another phototube relay. 
It is made in the form of an alarm 
system, but can easily be adapted for 
other uses. Without illumination the 
5.1- megohm resistance maintains the 
starter anode above its critical value 
and canses conduction in the 0A4 -G 
tube; the relay is energized and the 

Fig. 2- Several control actions are 
available if this relay circuit is used. 

Photograph of the simpler unit. Note 
its compactness and placement of tubes. 
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bell sounded continuously. Exposure of 
the photocell to light increases the cur- 
rent flow through the resistance and 
thereby decreases the starter -anode 
potential in respect to the cathode to 
below the lower critical value; the dis- 
charge is stopped, the relay is un- 
energized, and the bell is silenced. 

The entire alarm unit can be housed 
0A4-G 5.1 MEG 

5 117VAC 

II7VAC BELL 

21A A DC 

RELAY 
SN6Nn 

.0003 

Fig. 3- Breaking light 
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923 

rah' rings bell. 

Bell- ringing relay in surplus jack box 

within a small metal cabinet such as 
the surplus interphone amplifier box 
measuring 57/8 x 4 x 2% inches shown 
in the photographs. This phototube 
relay was constructed to be mounted 
on one side of a doorway with a con- 
centrated beam of light directed at it 
from a source on the opposite side. The 
bell sounds when the beam of light is 
interrupted. 

An important characteristic of the 
cold- cathode triode is that a higher con- 
trol voltage is needed to start a glow 
discharge than is required to maintain 
it. In Fig. 2 this means that a brighter 
light is necessary to start conduction 
than is actually required to continue 
it, once started. In Fig. 3 a brighter 
light is required to silence the bell 
than is actually needed to keep it from 
starting to sound. This behavior of the 
0A4 -G in the alarm circuit can be put 
to practical use. By including a series 
rheostat or a tapped transformer in the 
light- source circuit, the intensity of the 
light can be made adjustable. At nor- 
mal illumination the bell rings only 
whenever the source is being inter- 
rupted. 

With dimmed illumination, at a 
momentary interruption of the light the 
bell sounds continuously until the light 
intensity is restored to normal. The 
dimmed burglar -alarm connection would 
conserve power and would be less 
easily seen. 

The three phototube -relay circuits 
are given in decreasing order of sensi- 
tivity. Of interest in all three circuits 
is that no ground or electrical connec- 
tion of any kind need be made to their 
chassis or cabinets. 

Sources of light 
For operating a device from natural 

daylight or darkness, good indirect sun- 
light is all that is required as a source. 
For applications involving such a func- 
tion as opening a garage door upon 
exposure to headlights of a car, there is 
again no concern about a source of 
illumination. 

An incandescent lamp located at the 
focal point of a good circular- parabo- 
loid reflector makes an excellent source 
of illumination. The purpose of the 
reflector is to direct as much of the 
radiation as possible into a narrow 
beam. 

A good and inexpensive source is 
provided by the lamp and reflector of 
a flashlight operated through a small 
step -down transformer. Where a great 
distance is to be covered, a higher - 
powered source such as a sealed -beam 
spotlight will be required. Ordinarily, 
as the shaft of light leaves its source, 
it diverges; the area illuminated in- 
creases greatly with distance. At the 
phototube the sensitized cathode is not 
large enough to benefit from all of the 
energy reaching the relay unit and for 
this reason it is sometimes advisable to 
employ a large condensing lens to 
collect part of the wasted light. The 
plano -convex condensing lens is placed 
a short distance in front of the cell 
with its flat surface toward the cell so 
that the light is converged as uni- 
formly as possible upon the cathode. 
To make the relay insensitive to stray 
light, place a tube or hood over the 
opening in the front of the case. Coat 
the inside of the tube with flat black 
paint to reduce reflections. 

Connect TV Sound to Hi -Fi Amplifier 
AFRIEND wanted to connect the 

a.f. output of his TV receiver to 
the a.f. system of a high -fidelity radio - 
phonograph console, with all controlling 
done at the TV receiver when it was 
in use. No additional controls could be 
added to either set. Furthermore, he 
wanted to be able to detach the TV set 
and use it with its own speaker at any 
time. The drawing shows how the 
problem was solved. 

A small s.p.d.t., d.c. relay was 
mounted near the volume control on the 
combination and connected as shown. 
A four -prong male connector was 
mounted on the rear of the combination 
chassis and a connecting cable was 
made from a shielded lead and a length 
of high -voltage insulated wire. One 
end terminated in a male octal plug 
and the other in a four -prong female 
connector. The octal plug replaced the 
power amplifier, a 6V6, in the TV re- 
ceiver. The shielded conductor was 
connected to the grid pin and the in- 
sulated line to the plate pin on the plug. 
An a.c. receptacle was connected across 
the primary of the power transformer 
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Neither set needs additional controls. 

in the combination and mounted on the 
chassis where the TV line cord could 
be plugged in. 

Current for the relay is taken from 

the plate pin of the output tube socket. 
The relay used drew approximately the 
same current as the 6V6; however, if 
its resistance had been too low or too 
high, a limiting resistor could have 
been used in series with its coil or a 
shunt resistor across it. The relay 
should draw the same current as the 
6V6 so that the focusing and other 
voltages are not disturbed. 

The TV set is operated by first turn- 
ing on the combination. This will oper- 
ate normally until the TV set is turned 
on. When this is done, the relay coil is 
excited and the a.f. grid in the combi- 
nation is switched from its volume 
control to the audio line from the TV 
set. 

Both sets can be turned off at the 
console but the radio or phono will not 
play until the TV set is turned off. 

If the audio output from the TV set 
is at too high a level, it will not be 
possible to get good volume control 
using the control on the TV set. This 
can easily be remedied by adding a 
voltage divider ahead of the relay in 
the audio line. -Ross H. Snyder 
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Construction 

Portable Broadcaster 
By OTTO WOOLEY, Wq)SGG 

BUILT to provide fun and amuse- 
ment for the family and friends, 
this tiny home broadcaster was 
so well received that we believe 

that others may care to duplicate it. 
As a source of amusement, its applica- 
tions are limited only by the user's 
ingenuity and imagination. Solid con- 
struction insures frequency stability 
which permits the unit to be operated 
while being carried in the hands, so 
we named it Carry -Talky. 

A very minimum of parts is re- 
quired, and the little rig can be built 
FEFDBACKWNDING 
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A diagram of the portable broadcaster. 
Control switch is in the microphone. 

in a pleasant evening's work. The sche- 
matic is shown in the diagram. The 
basis for construction is a Signal Corps 
BC -1366 jack box. These boxes and the 
T -17 microphone are readily available 
in the surplus market. The box comes 
with a wafer switch, volume control, 
and phone and microphone jacks. All 
parts are removed except the micro- 
phone jack. The switch hole is enlarged 
to accommodate a seven -pin miniature 
socket for the 1R5 tube. A discarded 
i.f. transformer with one good winding 
was used for the frequency- determin- 
ing circuit. An additional winding was 
placed on the form to provide a feed- 
back coil. The i.f. can and the micro- 
phone transformer are mounted on top 
of the jack box lid, and the remaining 
components are wired in place on the 
bottom side of the lid. The midget 67.5 - 
volt B- battery is secured to the back 
of the box by wires passed through 
holes in the rear wall. 

The antenna post is a feed -through 
insulator mounted in the hole that 
originally held the phone jack. An an- 
tenna of 18 or 24 inches will give suf- 
ficient signal for use about the house. 
For more power, use a loading coil at 
the lower part of the radiator as shown 
in the photographs. Of course a longer 
piece of wire may be used as an 
antenna, but it will make the unit 
inconvenient to use when walking 
around. 
APRIL, 1950 

The filament and microphone switches 
are built into the T -17 microphone, and 
all that is necessary to insure proper 
operation is to make the microphone 
jack connections as shown. There being 
no battery drain until the microphone 
button is depressed, the batteries should 
last a long time. The B- battery current 
is less than 6 ma. The unit will operate 
on only one 11/2 -volt A- battery if a 
jumper is used between the A -plus 
terminals; however, fairly strong talk- 
ing will be required for good modula- 
tion. The addition of the second A- 
battery in the microphone circuit al- 
lows very full modulation at low voice 
levels. The tone quality and modulation 
are good. 

No trouble should be experienced in 
getting the rig to work. The feedback 
coil, 25 turns of No. 32 d.s.c. wire, is 
placed close to the i.f. winding with its 
turns wound in the same direction. It 
may be necessary to reverse the leads 
to this winding to secure oscillation. 
The rig is tuned by the i.f. trimmer 
capacitor. The model shown is tuned 
to about 550 kc and its second har- 
monic may be heard at 1100 kc. It may 
be necessary to remove a few turns 
from some i.f. coils to permit tuning 
into the lower end of the broadcast 
band. It is possible to set the trans- 
mitter on the receiver's intermediate 
frequency so the signal may be heard 
regardless of the receiver dial setting. 
However, a receiver with a high -gain 
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Carry -Talky and microphone. Antenna 
and loading coil are push -back wire. 

i.f. stage will be required for satis- 
factory reception. 

With the exception of the filament 
voltage and the coil specifications, the 
component values are not at all critical 
and may be varied as much as 50% 
with no appreciable effect in perform- 
ance of the unit. 

Inasmuch as the total B- battery 
input to the tube in transmitting is 
approximately 0.3 watt, there is little 
likelihood of interference to nearby 
receivers. However, no attempt should 
be made to send a signal beyond the 
immediate premises. FCC rules are 
very strict regarding any unnecessary 
interference that might be intentional. 
But it may be pointed out that this rig 
operates on the same principle as phono 
oscillators (wireless record players) 
and similar devices, so the prospective 
builder need have no cause for concern 
when using the unit in the manner 
intended. It does in fact make a good 
phono oscillator if a crystal pickup is 
inserted in the circuit instead of the 
mike transformer secondary. 

As an inexpensive source of enjoy- 
able entertainmenbt the Carry -Talky is 
hard to beat! 

Under -chassis view of the broadcaster. All parts are on the top of a BC -1366. 
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38 Audio Cover Feature 

Custom Sound Itstallation 
By 

Profitable opportunities are waiting 
for capable sound technicians in the 

field of individually engineered home 
phonograph (and also radio) equipment 

WILLIAM RIVKIN* 

MORE and more owners and 
purchasers of radio and 
phonograph equipment are 
looking with favor on the 

idea of "built -in" radios and music 
systems. There are advantages both of 
style and economy. Custom sound in- 
stallation is accounting for a continu- 
ally increasing portion of our business, 
and a correspondingly larger share of 
the profits. The field offers an excellent 
opportunity for the average radio tech- 
nician, particularly if he has ability 
and experience with sound. While he 
should generally confine himself to the 
electronic and acoustic angles of the 
installation, leaving the woodworking 
to a skilled carpenter or cabinetmaker, 
he should have a knowledge of what 
can be done, and what provisions must 
be made in the construction for hous- 
ing the electronic equipment. Then he 

*Manager High -Fidelity Sound Dept., Lafayette 
Radio, New York, N. Y. 

can act as a consultant to the cus- 
tomer, or to the carpenter or cabinet- 
maker who does the work. In many 
cases, alterations in bookcases or other 
existing construction can be made by 
anyone handy with woodworking tools 
-and the radioman may find himself 
capable of doing the complete job. 

The illustration on this month's 
cover is a good example of one type of 
custom installation. The wall unit was 
built specifically to house a complete 
high -fidelity system and blend per- 
fectly with the room decoration. Al- 
though the room was designed with 
the help of an architect, the construc- 
tion was done by carpenters with mate- 
rials commonly available at any lumber 
yard. The radio unit, matching book- 
cases along the other two walls, and 
the room and cabinet doors all are 
finished in combed plywood paneling. 
For the door panels the plywood was 
cut in pie -slice sections to form the 
corrugations into concentric squares. 

All pho'oprapha courtesy Lafayette Radio 
Fig. 1 -Two c` "'es of an installation which makes the most of available space. 

The system installed in the radio 
unit consists of a Webster- Chicago 
three -speed changer, an RJ -20 Brown- 
ing FM -AM tuner, a Lafayette high- 

- fidelity amplifier, and a 15 -inch 
Stephens speaker. The record changer, 
mounted on slide- drawer brackets, is 
housed in the upper left of the cabinet 
spaces. The door is hinged on the left 
side to allow easy access to the 
changer. On the right, also behind a 
side -hinged door, is the tuner unit. 
Both these units are placed at con- 
venient operating height. The ampli- 
fier is mounted below the tuner unit so 
that its controls and the remote 
speaker jack can be brought up to the 
tuner control panel. All units are con- 
nected by plug -in cables and are easily 
extractable for servicing. This is an 
important feature. Proper provision 
for future servicing included in the 
planning and installation stage can 
save many headaches later on. 

The large speaker baffle at the top 
of the unit has a Venetian -blind grille 
which blends well with the over -all de- 
sign. Walls and sides behind the baffle 
are insulated with Tufflex sound -ab- 
sorbing material to reduce vibrations. 
A portable speaker was also installed 
to bring listening pleasure to either of 
the two porches adjoining the room. It 
is rigged with a remote volume con- 
trol on a T -pad hookup. Convenience 
features like these are often big selling 
points. 

Another feature is a sliding shelf 
just above the generous and well - 
placed record spaces. Records and al- 
bums may be set on the shelf while 
making selections and loading the 
changer. The shelf slides back into the 
unit when not in use. 

An installation may be improved 
almost without limit. For instance, in 
this case the lower -left cabinet section 
is not now being used, but perhaps it 
could be utilized to increase the con- 
venience of the installation as a storage 
space for the remote speaker or for 
small items such as record cleaner. 

A neat installation 
In another recent installation, a 

complete system was housed within the 
wall itself (see Fig. 1), saving floor 
space and avoiding blocking a rather 
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narrow passageway. A deep wall was 
used in building this ceiling -to -floor 
unit which is directly opposite a set -in 
bookcase of similar design. The system 
includes a Radio Craftsmen RC -8 
tuner and amplifier, an Altec 603B 
speaker, and a Webster- Chicago 356 -27 
record changer with G -E Ariable- 
reluctance cartridges, and a G -E pre- 
amplifier. 

The controls and record changer are 
mounted at a convenient height for 
tuning and record handling, with the 
amplifier and preamp behind the 
tuner unit. This provides service ac- 
cessibility to all three units at the 
same time and leaves more space for 
storage. The large storage spaces 
above and below the units will accom- 
modate almost any record library. 

Good results were obtained with the 
FM dipole and AM loop mounted on 
the inside wall behind the amplifier. 
This eliminated the need for concealing 
lead -in wires from the outside. 

The baffle for the 15 -inch speaker is 
mounted behind the grille panel. It is 
a separate piece set at an angle to 
direct the sound down into the room. 
The grille panel opens on a piano hinge 
to provide access to the speaker. 
Varied effects and more flexibility in 
speaker arrangement can be obtained 
in this way. 

Demountable Custom Installation 
Still another installation recently de- 

veloped by the engineering staff of 
Lafayette Radio consists of rather 
simple bookcase sections .set into a wall 
recess (Fig. 2) giving the effect of an 
in- the -wall job. The units included a 
Browning FM -AM tuner, an Altec 
amplifier, a Webster- Chicago 356 -1 
record changer, and an Altec speaker 
and cabinet. Due to room layout, it 
was decided to place the system in the 
recessed section at one end. But ar- 
ranging the components presented a 
problem. The speaker cabinet alone 
was not wide enough to fill the wall 
space and the tuner and amplifier to- 
gether were too wide for the top of 
the speaker cabinet. 

The arrangement which finally 
proved satisfactory consisted of cabi- 
nets and bookcases built around the 
speaker cabinet in four separate sec- 
tions. Convenient and sufficient record 
space was provided, the controls are 
readily available, the finished job is 
attractive and can be disassembled 
easily. This is an important feature 
for apartment dwellers, since the en- 
tire system can be removed whenever 
necessary. The front panels on the 
tuner and on the amplifier are also 
removable to permit easy servicing. 
Good results and short lead -in wires 
were obtained by mounting the FM 
and AM antennas in the cabinet closet 
to the left. 

In this case the record changer was 
installed as a chairside piece to suit 
the owner's personal taste. This is an- 
other important point: the personal 
preference of the owner, where practi- 
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cal, is the primary consideration in 
determining the over -all layout. 

Various Techniques 
Other ideas have been used to per- 

sonalize and improve custom -built sys- 
tems. In one case involving a very 
large record collection, the available 
space was too small for sufficient stor- 
age. A small cabinet was built into the 
unit to accommodate the records most 
often used and a drawer for 3 x 5 -inch 
file cards was built into it. A con- 
venient card index was kept at the 
installation, and the records were 
stored elsewhere. 

Frequently small items such as a 
cleaning brush, liquid renewer, or per- 
haps replacement needles, are to be 
kept near a phonograph. Where a 
magnetic recorder is used, there will 
be recording tape, wire, or spools. In 
such cases a small drawer, rack, or 
cabinet space for these things will add 
real convenience to the installation. 

Special features can sometimes be 
added by taking into consideration the 
height of the control panel and record 
changer. Installation a little lower 
than usual will ° make operation by 
children easier; a little higher than 
usual may be more convenient for a 
particularly tall customer. A remote 
speaker- stationary or portable -or 
remote controls are often added 
attractions. 

Many of the techniques suggested 
here are not possible in all cases. They 
do serve to show how custom installa- 
tions can be adapted to fit widely 
different conditions and how advantage 
can be taken of existing conditions. 
Whether installed completely within 
the wall, in cabinets, or in a combina- 
tion of both, the components can be ar- 
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Installlation of Fig. I with phono ex- 
tended and record cabinet door open. 

ranged to improve the performance 
and appearance of the installation. 
Special features can be added to give 
the customer a job specifically designed 
to please him. This type of work is 
usually done for a customer who wants 
excellent results and is willing and 
able to pay for them. Quality work and 
apparatus is therefore indicated and 
prices which yield a fair return for 
the work may be charged. Emphasis 
should be placed on fulfilling the re- 
quirements of the owner. 

Fig. 2- removable installation which gives the effect of an in- the -wall job. 
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MECHANICAL limitations of 

the disc recording medium 
have led record manufactur- 
ers to adopt a somewhat com- 

plex recording characteristic. At fre- 
quencies below crossover, a constant - 
amplitude recording characteristic is 
utilized to prevent cutting through the 
lands separating the grooves. Above 
the crossover frequency, recording is 
at constant velocity. At the highest 
frequencies, pre- emphasis is super- 
imposed on the constant -velocity char- 
acteristic to minimize the surface noise 
of the record. 

Phonograph pickups may be either 
amplitude- or velocity- actuated. Crystal 
and strain -gauge pickups are examples 
of the amplitude- actuated reproducer, 
which generates an output propor- 
tional to the stylus displacement. Mag- 
netic and variable -reluctance pickups 
are velocity- actuated reproducers whose 
output is proportional to the stylus 
velocity. Because a single reproducer 
cannot be both amplitude- and velocity - 
actuated, equalizers are necessary to 
complement the recording character- 
istic. 

Amplitude- actuated reproducers 
Considerable variance exists between 

the recording characteristics used by 
the different record manufacturers. 
However, the NAB lateral characteris- 

tic may be used as an average for 
American -made records. 

The NAB lateral characteristic util- 
izes constant -amplitude recording below 
a crossover of 500 cycles and constant - 
velocity recording between 500 cycles 
and 1500 cycles. Above 1500 cycles the 
use of pre -emphasis results in a return 
to a constant -amplitude characteristic. 
The idealized equalizer requirements 
for the reproduction of a record based 
on the NAB lateral characteristics by 
an amplitude- actuated pick -up are pre- 
sented by the dashed line of Fig. 1. 
A suitable equalizer is diagrammed in 
Fig. 1, and the equalizer frequency 
response is shown by the solid curve. 

The solid curve indicates the actual 
NAB characteristic. The dashed ideal- 
ized curve is no longer used, even for 
reference, but it is useful for 

instruction. 

The equalizer design is based on a 
constant -voltage source and an infinite 
load impedance. The latter may be had 
by connecting the equalizer output to 
the grid of a vacuum tube. The con- 
stant- voltage source may be approxi- 
mated with a low -mu triode preampli- 
fier or by using a plate load resistance 
of less than 50,000 ohms with a pentode 
or high -mu triode preamplifier. 

British (London ffrr) recordings dif- 
fer from the NAB characteristic in the 
use of a 250 -cycle crossover frequency 
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Fig. 1- Crystal equalizer for records made with the NAB characteristic curve. 

and in less high- frequency pre- empha- 
sis beginning at 3,000 cycles. The ideal- 
ized equalizer requirements for the 
reproduction of British recordings with 
an amplitude- actuated reproducer are 
illustrated by the dashed curve of 
Fig. 2. The solid curve of Fig. 2 is 
the frequency response of the equalizer 
circuits shown. (The range of ffrr's 
actually goes up to 14,000, with a 
sharper pre- emphasis after 12,000 
cycles. -Editor) 

A complete equalizer circuit for use 
with an amplitude- actuated pickup is 
diagrammed in Fig. 3. This unit may 
be constructed as a separate preampli- 
fier or the design may be incorporated 
in a complete phono amplifier. The 
low -mu twin -triode results in a net 
equalizer gain of 20 db. A three -posi- 
tion switch permits selection of the 
NAB, British, or a flat curve. A varia- 
ble treble -cut scratch filter is included. 
The dotted curves of Figs. 1 and 2 
show the effects of the scratch filter 
when R2 = 0. 

The input resistor Rl should be 
selected in accordance with the manu- 
facturer's specifications for the par- 
ticular pickup used. Cl must have a 
reactance, at the lowest frequency to 
be amplified, of less than one -fifth the 
input impedance Of the amplifier fol- 
lowing the equalizer. 

If the plate supply is taken from 
the following amplifier stages, it will 
be necessary to insert a 10,000 -ohm, 
10 -µf plate decoupling circuit in the 
B -plus line to prevent feedback. 

The values of the components are 
not particularly critical, and small 
alterations in values may be made to 
complement the idiosyncrasies of the 
individual pickup. Decreasing the 
values of R3 and R4 will increase the 
amount of treble boost. Decreasing C3 
and C4 will move the response curve 
to the right, raising the frequency at 
which treble boost begins. 

Velocity- actuated reproducers 
The idealized equalizer requirement 

for the NAB characteristic with a 
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magnetic or variable -reluctance pickup 
is shown by the dashed curve of Fig. 4. 
A bass boost of 6 db per octave below 
a 500 -cycle crossover and a treble roll - 
off of 6. db per octave above 1500- cycle . 

crossover are required. The two sepa- 
rate equalizer circuits presented in 
in Fig: 4 are recommended. The solid 
curves represent the individual equal- 
izer frequency response characteristics. 
The combined effect is shown by the 
dotted curve of the figure. 

The circuits and curves for equaliz- 
ing British ffrr recordings with veloc- 
ity- actuated reproducers are presented 
in Fig. 5. 

Preamp for velocity pickup 
A complete equalizer -preamplifier 

circuit for use with a velocity- actuated 
pickup is diagrammed in Fig. 6. Two 
three -position selector switches permit 
the selection of any combination of 
bass boost and high rolloff. A variable 
treble -cut scratch filter is provided for 
use with noisy recordings. Low -mu 
triodes provide a constant -voltage gen- 
erator for the equalizer networks as 
well as provide a net gain in the order 
of 30 db. 
Rl should be selected to accord 

with the manufacturer's specifications 
for the pickup. The reactance of Cl at 
the lowest frequency should be less 
than one -fifth the input impedance of 
the following amplifier. The values of 
the equalizer components may be al- 
tered to provide additional correction 
for the peculiarities of the pickup. 
Decreasing R2 will increase the amount 
of bass boost. Increasing C2 and C3 
will lower the frequency at which bass 
boost begins. Increasing C5 and C6 
will lower the frequency at which 
treble rolloff begins. Capacitor C4 and 
the 10,000 -ohm resistor form a decoup- 
ling network to insure circuit stability 
by preventing any feedback through 
the high -voltage circuits. 

Frequency test records 
The over -all performance of the 

pickup and equalizer -preamplifier com- 
bination may be checked most con- 
veniently with a frequency test record'. 
The author recommends the Columbia 
10003M and 10004M. The response 
curves obtained with these records 
should be substantially flat to the point 
at which high frequency de- emphasis 
begins. Beyond that point the fre- 
quency response should follow either 
the NAB equalizer curve in Fig. 4 or 
the British equalizer curve in Fig. 5, 
depending upon the particular equalizer 
settings. 

Above all, do not be discouraged by 
deviations of your experimental curves 
from the ideal. At best, equalization is 
a compromise between recording char- 
acteristics and pickup response varia- 
tions. The best criterion for the effec- 
tiveness of any equalizer is listening 
pleasure, and the optimum equalizer is 
the circuit which achieves the most 
realistic record reproduction. 

I See "Frequency Test Records" by Richard A. 
Dorf, RADIO -ELECTRONICS, October, 1948. 
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42 Test Instruments 

Kit manufacturers are now turning 
to television service instruments 

Television Test 
Equipment Kits 

CONSIDERABLE interest in our 
February survey of sweep gen- 
erators and oscilloscopes for tele- 
vision testing has been expressed 

by readers. A number have urged that 
we print a similar article covering the 
television test instruments sold in kit 
form. 

At the moment of writing, it appears 
that only three manufacturers are sell- 
ing kits for sweep generators or tele- 
vision -type oscilloscopes. Radio City 
Products was about to put kits on the 
market, but did not have complete spec- 
ifications ready in time for the article. 

The only two sweep generator kits 
offered are by Eico and Heath. Com- 
plete specifications for both are given 
in the table. Each uses a combination of 
fixed and variable oscillators to cover 
the wide band of frequencies required 
in such instruments. Eico's model 360 
uses a variable oscillator with a range 
from 54 to 114 mc and a 114 -mc fixed 
sweep oscillator. The two oscillators 
produce difference and sum frequencies 
to cover the 0 -60 and the 168- 228 -mc 
spectra. The second harmonic of the 
difference frequencies covers the range 
from 0 to 120 mc. 

The Heathkit TS -1A has a variable 
sweep oscillator which provides the sig- 
nal from 174 to 220 mc. The band from 
0 to 46 mc is provided by beating the 
sweep oscillator against a fixed 174 -mc 

SWEEP GENERATORS 

MODEL Heathkit 
TS -1A 

Eico 
360-K 

Frequency 
coverage 

0 -46 
54 -100 mc 

174 -220 me 
0 -120 mc 

168 -228 mc 

Fundamental 
rangea all 0- 60 me 

168 -220 me 

Sweep 
width 0 -30 me 0 -60 me 

Fundamental 
m rker 
range 

19 -42 me 
(absorption) 

uses ext. 
crystals 

Phasing 
control yes yes 

Number 
of tubes 3 + rect 3 + rect 
External 
crystal 
provision 

no yes 

Price $39.50_ $29.95 

oscillator, and the band between 54 and 
100 mc is covered by beating against a 
274 -mc oscillator. The sum frequencies 
fall outside the television frequencies. 

A loudspeaker -type motor supplies 
the FM (sweep) modulation in both 
generators. This method provides a 
sweep range 30 mc wide. 

Both generators have internal pro- 
vision for marker pips. The Eico gen- 
erator uses half a 12AÚ7 as a crystal 
oscillator for use with external crys- 
tals, producing strong marker pips at 
the fundamental and at several of the 
harmonics of the crystal used. (The 
other half of the 12AU7 is a mixer tube 
for the output of the fixed and variable 
oscillators, providing a cathode follower 
output tube for the generator.) 

The TS -1A has an ingenious absorp- 
tion circuit -in effect a wavetrap tuned 
to the desired marker frequency. A 
sharply defined notch is cut out of the 
output wave at the frequency of the 
marker. The marker tuning capacitor is 
adjusted for calibration before ship- 
ment, and can be used for calibrating 
the generator ranges. 

The most important special feature 
required in an oscilloscope for televi- 
sion use is wide vertical amplifier band- 
width. An ordinary "broad- band" scope 

OSCILLOSCOPES 
MODEL Eico 425 Feiler Heathkit 

O -5 
Vert. and 
Horiz. 
amp. 
band- 
width 

5 c.p.a. 
to 400 kc 
(Useful to 
2.5 mc at 

max gain) 

_TS-7K 
20 c.p.a. 

to 0.5 mc 
(Uniform 
within = 
20% to 
100 kc) 

Useful to 
2.5 me at 
max gain 

Vert. and 
Rorie. 
amp. 
dell. 
sensit. 
v /in. 

.05 -0.1 0.4 .06 

C -R 
tube 
size 

5 in. 5 in. 6 in. 

No. tubes 
(plus C -R) 5 -I- 2 rect. 4 -- 2 rect. 5 + 2 rect. 
Sweep 
range 

15 c.p.s. 
to 75 kc 

10 c.p.a. 
to 35 kc 

15 e.p.a. 
to 70 kc 

Provi- 
sion for 
intensity 
modulation 

yes yes Yes 

Price $39.95 $46.50 $39.50 
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Test Instruments 

is useful for observing i.f. response 
curves where only the low- frequency 
modulation pattern is under observa- 
tion. As the width increases, the scope 
becomes more useful in tracing troubles 
in the sync and sweep circuits whose 
steep- fronted pulses make wide fre- 
quency response necessary. The ideal 
would be an oscilloscope with a 4.5 -mc 
response, which would show the com- 
plete modulation pattern. Unfortu- 
nately, such scopes are too expensive 
for the average service technician, and 

the practical service scope represents a 
happy medium between technical per- 
fection and economic reality. 

Three TV oscilloscope kits were on 
the market at the time of writing -the 
Eico 425, Feiler TS -7K, and the Heath - 
kit O -5. The tendency is toward a band- 
width of about half a megacycle though 
the Heathkit is listed as "useful to 2.5 
mc." An interesting feature in the 
Feiler kit is provision for connecting 
headphones. In many cases, puzzling in- 
terference can be identified immediately 

Quick Tuning Generator 
By M. RABINOWITZ 

A REAL necessity, in the author's 
opinion, for the service tech- 
nician, this signal generator 
takes the place of ordinary 

variable- frequency generators, having 
greater accuracy on the frequencies 
most used for broadcast- receiver align- 
ment. It is a terrific time saver, too, in 
lining up push- buttons on sets that have 
them. 

The generator is entirely controlled 
by push- buttons. Crystal -controlled sig- 
nals are provided for the four most 
corenon i.f.'s: 455, 460, 465, and 470 kc. 
The crystals were obtained on the sur- 
plus market. When you buy them, do 
not be misled by the white markings on 
the holders; these crystals were used 
in Signal Corps equipment on the 54th 
harmonic of the fundamental crystal 
frequency. Another ii., 262 kc, and six 
broadcast- station frequencies are avail- 
able by making the oscillator self -con- 
trolled. 

The push- button feature is a product 
of the writer's servicing experience. Re- 
adjusting station -selector buttons on 
large receivers ordinarily requires 
switching from manual to buttons and 
back again many times to make sure of 
getting the right button for the right 
station and tuning it on the nose. On i.f. 
alignment, the thought always crops up, 
"How many kc off calibration is my 
generator dial ?" Moreover the switch- 
ing and tuning are nuisances. All these 
items are time killers to the man whose 
time is his stock in trade. With the 
push- button generator, a single motion 
brings the desired frequency and (on 
the i.f.'s, where it is most important) 
with crystal accuracy. 

The basis of the circuit is an elec- 
tronic- coupled oscillator, which can be 
either self -controlled or crystal -oper- 
ated, and a triode modulator. The power 
supply is "transformerless," but to iso- 
late the chassis from the line -an ab- 
solute necessity for test equipment - 
we included a pair of 6.3 -volt filament 
transformers back -to -back, as the dia- 
gram indicates. The 6.3 -volt windings 
supply voltage for the tube filaments. 

APRIL, 1950 

It would be much simpler to use a 1 -to -1 
transformer with a 6.3 -volt winding, 
but the writer has yet to see one. 

Two push- button assemblies were 
needed, one with a trimmer strip. All 
are RCA receiver replacement units, 
though surplus stores offer many suit- 
able miscellaneous assemblies at rock - 
bottom prices. On this particular trim- 
mer strip, one side of each trimmer is 
bonded to the support, so that was in- 
sulated from chassis by ceramic stand- 
offs. 

The cabinet is a standard metal one 
5x6x9 inches, with a hinged lid, allow- 
ing ample room for parts. The top row 
of buttons selects station frequencies. 
The left button on the lower row trans- 
fers control to the upper row, and the 
others in the lower row select i.f.'s. 

The schematic diagram gives all the 
necessary information for the wiring. 
The photograph gives an idea of the 
front panel layout. 

Adjustment 
The first step is to see that the audio 

oscillator is working. Ground one lead 
from a pair of phones and touch the 
other, through a .05 -µf capacitor, to pin 
7 of the 6BJ6. If you hear no audio 

6BJ6 
SECTION OF UNIV ANT OR RF COIL 

(REMOVE PP" 12tr47gµuO 70-310140 20; 170u t .00025 

+ 

.0002sß' 
150-500pyf 455KC 465KC 

2.5M H 7I46IC I47(21KC - lTTTTT 
t, 1 1 I 

IIA01 ¡ 

Ì I 

j Y I Y j Y ' Y i Y 
SW ON OUT COOT 

J IIAC .05 II 

t DEPRESS FOR TOP BUTTON ROW OPERATION 
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by simply listening to it, and this fea- 
ture is worth adding to existing scopes. 

A noteworthy feature both in the 
scope and generator kits is the explicit 
and detailed assembly information, 
clarified in all cases by "pictorial" wir- 
ing diagrams or photos with call -outs. 
The ultracomplete set of assembly in- 
structions, for which much credit is due 
the television kit manufacturers, is 
likely to do much for all types of kits, 
for they assure the constructor of easier 
assembly and better results. 

Push -button tuning is very convenient. 

note, reverse the connections to the 
plate winding of the transformer. To 
change the pitch of the tone, replace 
the .05 -µf 6C4 grid capacitor with a 
different value. 

To determine if the r.f. oscillator is 
running, connect a high- resistance volt- 
meter or v.t.v.m. from grid of the 6BJ6 
to ground. There should be a negative 
reading for all push- button settings. 

Next adjust the station buttons on 
the top row. Press the lower left but- 
ton to place them in the circuit. Six sta- 
tions are allowed for, the larger trim- 
mers being for the lower- frequency sta- 
tions. To calibrate them, tune in the 
desired stations successively on a re- 
ceiver and adjust the trimmer until 
you hear zero beat in the speaker. Ad- 
just for the lowest frequency first. 

To adjust the 262 -kc trimmer, plug a 
pair of phones into the closed- circuit 
jack. Couple the output of an accurate 
262 -kc generator loosely to the 262 -kc 
coil with a few turns of wire placed a 
few inches from it, and tune the 262 -kc 
trimmer for zero beat. 

5 
MIDO P-P OU' -4ANS 30 °o 

,DDD 

S1K 

.05 

.05 

30MH 

51K 

I OUTPUT CANT 
.00 

RF OUT 
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Two push- button assemblies are used. Crystals provide the most common i.f.'s. 
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Battery Signal Generator 

11111111 i 

IDEAL for the rural service techni- 
cian and experimenter, this battery - 
powered, portable, all -wave signal 
generator tunes from 130 kc to 16 

me in 5 ranges. It has a 1N5 -GT r.f. 
oscillator and a 1G4 -GT a.f. oscillator 

Easily built portable test 

generator covers range of 

130 kc to 16 me in 5 steps 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

This case makes the in- 
strument portable. Bat- 
teries are inside and a 
handle is on the cover. 

that can be used alone or as a modula- 
tor for the r.f. generator. Power is 
supplied by a 1% -volt A- battery and a 
45 -volt B- battery. Most of the parts can 
be found in the junkbox or salvaged 
from old receivers. 

Instead of a standard chassis, author fastened metal strips to rear of panel. 

By J. C. ANDERSON 

The r.f. generator is a st dard 
Hartley oscillator with the 1N5 -GT 
connected as a triode. The grid is re- 
turned to the mid -point of two 100,000 - 
ohm resistors across the filament sup- 
ply. This places an initial bias of +0.75 
volt on the grid. This tube is plate - 
modulated by the 1G4 -GT when a modu- 
lated signal is desired. The range 
switch is in the center of the panel 
above the tuning control. The other 
controls are in a row across the bottom. 
From left to right these are the func- 
tion switch, modulator switch, multi- 
plier, and attenuator. 

When the function switch is in posi- 
tion 1, the filaments of both tubes aré 
lighted and the 1N5 generates a sig- 
nal whose frequency is determined by 
the setting of the range switch and the 
tuning control. An unmodulated signal 
is obtained when the modulator switch 
is open. When it is closed, the signal is 
modulated at about 1,000 cycles. Mov- 
ing the function switch to position 2 
grounds one end of the transformer 
secondary, and the signal is modulated 
at about 400 cycles. The 400 -cycle a.f. 
signal is available at the output ter- 
minals when the function switch is 
turned to the No. 3 position. The modu- 
lation frequencies are determined by 
the size of the capacitor across the 
plate side of the audio transformer. 

Two r.f. output levels arse available, 
selected with the multiplier switch. The 
low -level voltage is taken from the plate 
circuit of the 1N5 -GT through a .05 -µf 
blocking capacitor. When the signal is 
taken from the pickup loops, it is about 
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10 times stronger than the low -level 
signal. The attenuator controls the 
strength of the signal at the output 
terminals. 

If only a single output level is suf- 
ficient, remove the .05 -µf capacitor from 
across the plate winding of the audio 
transformer. This will raise the level 
available directly from the r.f. plate 
coils almost to that obtained from the 
small pickup coils, which may then be 
omitted. There will also be some change 
in the audio modulation frequency. 

The oscillator tuning capacitor is a 
standard two- section broadcast tuning 
capacitor with its sections connected in 
parallel. The low- frequency coil used 
in the 138 -520 -kc range is a three -pie 
coil salvaged from an old European re- 
ceiver. We isolated one pie and used it 
as the tickler. A tap was made at the 
connection between the remaining pies 
and connected to the range switch. 

When this switch is in position A, 
both pies are used and the tuning range 
extends from 130 to 520 kc. When the 
switch is in position B, a single pie is 
used and the tuning range is 230 to 680 
kc. We used an old broadcast oscillator 
coil to cover the 550 -1800 -kc range. 

The two high- frequency coils were 
wound on 1 -inch forms. The grid coil of 
the 1600 -5600 -kc coil has 36 turns of 
No. 24 s.c.c. wire, and its tickler has 23 
turns of No. 28 s.c.c. The two coils are 
spaced %a inch apart. The 5000 to 
16,000 -kc coil has seven turns of No. 18 
wire on the grid winding and nine turns 
of No. 28 s.c.c. on the tickler. 

The pickup coils for the two low - 
frequency coils are four turns each. 
Pickup coils for the 1600 -5500 -kc and 
5000 -16,000 -kc coils have one turn and 
one -half turn, respectively. The ticklers 
are on one end of the coil forms, and 
the pickup coils on the other. 

The low- frequency coil can be made 
from an i.f. transformer or r.f. choke. 
The broadcast and shortwave coils may 
be standard three -band antenna, r.f., 
or oscillator coils. 

The simple circuit of this signal gen- 
erator can be constructed by almost 
anyone who can follow a schematic 
diagram. 

Construction 
As shown in the photographs, the os- 

cillator was built into a standard metal 
carrying case (often known as a 
"utility box ") obtainable in radio parts 
stores. A standard chassis was im- 
practical because of the shape of the 
case, so several strips of aluminum 
were cut up to support the co-nponents. 

There are not many parts in the in- 
strument but nevertheles the con- 
structor should be very careful to lay 
out the "chassis" in such a way that 
the batteries have plenty of room. The 
main point is to get the assembly as 
high in the cabinet as possible. 

The batteries may be clamped to the 
removable rear panel with metal straps 
or angle brackets can be used to make 
brackets for them. They should be 
fastened down solidly so they don't 
rattle around. 

APRIL, 1950 
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('ontrols submounted on metal strip have extensions. Leads are for power. 
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Each range coil has three parts -oscillator tuning, tickler, and output coupling. 

EXTENDING RANGE OF V.T.V.M. 
Range and utility of an electronic 

voltohmmeter can be extended 
by adding two banana jacks and a 
s.p.d.t. switch. Mount the switch and 
jacks on the panel and connect them 
as shown in the diagram. Operation 
is normal when the s.p.d.t. switch is 
in position 1. To increase the resist- 
ance range of the meter, set the range 
selector to R X 1, throw the s.p.d.t. 
switch to position 2, then insert a suit- 
able precision multiplier resistor in the 
jacks. 

Care must be taken when using a 
soldering iron near the precision resis- 
tors in the ohmmeter, because over- 
heating them is likely to change their 
values permanently. 

Two resistors can be matched by 
connecting one across the ohmmeter 
test leads and plugging the other into 

the jacks. They are equal when the 
needle rests in the center of the scale, 

RANGE SELECTOR 

BANANA JACKS 

} SPOT SW 

T 

I i I 3V 

RESISTANCE MULTIPLIERS BREAK HERE 

RXI00 R510 RXI 

having previously been zeroed with 
the jacks open. 

The precise value of a resistor can 
be ascertained by connecting it to the 
resistance test leads and connecting a 
decade resistor box to the jacks. The 
unknown resistor is equal to the setting 
of the decade when the needle is 
centered. The accuracy will be as great 
as that of the decade resistors. -L. M. 
Dilley. 
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Theory :111d Engineering 

Voltmeters and Waveshapes 

The author explains how waveforms and 
meter design can affect the accuracy of 

the technician's voltage measurements. 

AVOLTMETER is supposed to 
supply vital information about 
an electrical circuit. It can do 
its job well only when used for 

the type of measurement for which it is 
specifically designed. Too often, the 
technician is unaware of the narrow 
limitations of his meters. 

In radio work, the instruments are 
usually correctly applied. In television 
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Fig. 1 -Shape of the waveform affects 
peak, average, and effective values. 

servicing, one needs to know the fre- 
quency and waveshape to interpret the 
strange results sometimes obtained 
with ordinary meters. 

Let's begin with a conventional D'Ar- 
sonval- movement d.c. voltmeter. Cur- 
rent flowing through the meter's coil 
produces motion by reaction between 
the coil's magnetic field and a fixed 
magnetic field. It is the average value 
of the current which produces the de- 
flection. 

This is best illustrated by imagining 
the voltage of Fig. 1 -a being measured 
by our voltmeter. The coil swings in 
one direction for the positive half of the 
cycle and in the opposite direction for 
the negative half. If both alternations 
are equal in amplitude, we have equal 
swings. The average of the two swings 
is, of course, zero, which is what the 
meter reads. The swinging of the needle 
is visible only if the frequency is very 
low. The meter reading is the average 
of the instantaneous motions of the 
needle, the average of the currents 
flowing through the coil over a short 
period of time. All d.c. meters are cali- 
brated in average values. 

Average and r.m.s. values 
What is the significance of the aver- 

age value? Vacuum -tube potentials and 
currents may vary with instantaneous 
signal level but proper operation is of- 
ten determined by the average values. 
On the other hand, circuit components 
and the tubes themselves must be se- 
lected on the basis of the heating effect 
of the currents passing through them, 
which depends on the effective or r.m.s. 
value. For Fig. 1 -b, a d.c. "wave," the 
average, effective, and peak values are 
alike. The d.c. meter is designed to 
measure this type of voltage accurately 
for only then can it register the heat- 
ing effect directly. Compare this with 
Fig. 1 -a where the meter would read 
nothing, yet we know the effective value 
is as great as for Fig. 1 -b. 

Before going any further, it is neces- 
sary to understand how the average 
and effective values are calculated for 
any wave. We will then better appre- 
ciate the results that are to be expected 
in making pulse measurements with 

By IRVING DLUGATCH 

conventional meters. Step 1 in our cal- 
culations is to divide one cycle of any 
wave into a number of equal time in- 
tervals. The greater the number, the 
better the accuracy. In Fig. 1, the 
waves are divided into eight parts, 
though this is far too few for any ac- 
curacy. We will then note the amplitude 
at each of these intervals. 

The direction of the current flow has 
no bearing on its heating effect. Both 
the negative and positive alternations 
of a current heat equally a resistor 
through which it flows. (Note that Fig. 
1 -g has the same effective value as 
1 -a.) In other words, polarity is ig- 
nored for r.m.s. calculations, but not for 
averages. 

Step 2 is to calculate the average 
value by adding all the amplitudes and 
dividing the sum by the number of in- 
tervals. Table I lists the data for four 
of the waves illustrated in Fig. 1. The 
others are obtained similarly. 

As a sample of the calculation of the 
average value, for Fig. 1 -d, the sum of 
the amplitudes is 400 volts. Dividing by 
the number of points taken, 8, we ar- 
rive at an average value of 50 volts. For 
1 -a we get zero volts. 

The effective value is next calculated. 
The heat produced by a current varies 
directly as the square of the cur- 
rent (P = I2R), or of the voltage 
(P = E2 /R). The term r.m.s. means 
"the square root of the average of the 
squared amplitudes." That is, the ef- 
fective current is that whose square is 
the average of all the heating effects. 
For a sample calculation, for Fig. 1 -d 
(see Table I), the sum of the squared 
values is 40,000. Dividing by 8, the aver- 
age of the squares is found to be 5,000. 
The square root of 5,000 is 70.7 which 
is the r.m.s. value for the wave. Calcu- 
lating for Fig. 1 -h, we find the effective 
value is equal to the peak, and the aver- 
age value to zero. 

It is somewhat simpler to understand 
this last, if we imagine any a.c. wave 
as it would appear after full -wave rec- 
tification as in Fig. 1 -g compared with 
1 -a. This is in agreement with what has 
been said about the direction of the cur- 
rent flow being unimportant. The cal- 
culations are based on this "rectified" 
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Theory and Engineering 

wave. For 1 -h we would get a straight 
line or pure d.c., which accounts for the 
peak, r.m.s., and average values being 
the same. 

Coming back to our d.c. voltmeter, 
let's see what happens in the measure- 
ment of pulsating d.c. voltages. If 
Fig. 1 -d were the plate voltage of a 
tube, the 50 -volt average value would 
be used in determining the gain or 
power -handling ability of the tube. The 
70.7 -volt r.m.s. value would be needed 
to calculate the wattage of the load re- 
sistor. The peak value of 100 volts 
should be known to select tubes and 
capacitors that won't break down. The 
meter, however, is giving us only the 

R 

MULTIPLIER L METER COIL 

Fig. 2- Circuit of a d.c. voltmeter. 

average value of 50 volts. Usually a 
large safety factor is used in selecting 
components so that this is not too im- 
portant. It does indicate, however, how 
little information a d.c. meter may sup- 
ply about an electronic circuit. (Other 
effects may make the reading inaccu- 
rate even for the average values.) 

Fig. 3 -Basic a.c. voltmeter circuit. 

The square wave of Fig. 1 -d is 
formed by the addition of a great many 
harmonics. It is very possible that many 
of the harmonics will be lost due to by- 
passing capacitance in the meter cir- 
cuits. Something like Fig. 1 -c might re- 
sult. Assume that the peak value 
remains as high as that of the original 
square wave. (This is very unlikely.) 
Then the average value is 32 volts and 
the effective value is 50 volts, as calcu- 
lated from Table I. Our meter would 
read too low. This extreme case indi- 
cates what is to be expected and is not 
to be taken as a practical example. 

There is yet another cause of error 
in using the meter on pulses. Look at 
Fig. 2, the electrical circuit for the d.c. 
voltmeter. R is the large value of resist- 
ance used as a multiplier and L the in- 
ductance of the meter coil (usually 
small in value). Such a circuit is a dif- 
ferentiator. The voltage across the in'. 
ductance might look like Fig. 1 -f if the 
square wave were applied to the input 
terminals. It is easy to see that the 
average and r.m.s. values might be far 
different from those of the original 
square wave. 

The inaccuracies noted above seem to 
be avoided by the use of a d.c. vacuum - 
tube voltmeter operating on peak val- 
ues. From Fig. 1 it is obvious that, re- 
gardless of wave shape, the same peak 
value will be read for c, d, and e. Un- 
fortunately, the meter is intended to be 
used with voltages such as Fig. 1 -b 
where the peak value is also the aver- 
age and r.m.s. value. This is not true 
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in c, d, and e. Therefore, the v.t.v.m. 
will give a voltage reading higher than 
the true average or r.m.s. value of the 
special waveform being measured. 

Special a.c. problems 
With a.c. measurements, further com- 

plications appear. Fig. 3 represents a 
bridge -type a.c. voltmeter circuit. The 
sine wave of Fig. 1 -a is changed by the 
rectifiers to the shape of 1 -g and is ap- 
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with a new dial or a new multiplier, is 
not correct for any but sine waves. 

For example, r.m.s. value = form 
factor X average -value meter reading. 
For the sine wave of Fig. 1 -a, meter 
reading = 1.11 X 63.6 = 70.7 volts. 

Let us assume a square wave similar 
to Fig. 1 -d with an average value of 
63.6 volts. Then its meter reading would 
be 1.4 X 63.6 = 89.04 volts. However, 
the meter is calibrated on the basis of 

TABLE I 

Interval Fig 1 -a Fig. 1 -c Fig. 1 -d Fig. 1 -h 

(Degrees) Amplitude Squared 
amplitude 

Amplitude Squared 
Amplitude 

Amplitude Squared 
amplitude 

Amplitude Squared 
amplitude 

0 0 0 0 0 +100 10000 +100 10009 

45 +70.7 4999 +70.7 4999 +100 10003 +100 10003 

90 +100 10009 +100 10000 +100 10000 +100 10003 

135 +70.7 4999 +70.7 4999 +100 10000 +100 10003 

180 0 0 0 0 0 0 -130 10003 

225 -70.7 4999 0 0 0 0 -130 10003 

270 -100 10000 0 0 0 0 -130 10003 

315 -70.7 4999 0 0 0 0 -130 10003 

plied to the same basic d.c. meter cir- 
cuit as discussed previously. There can 
be no loss of harmonics since a sine 
wave contains none, so we would expect 
no error from that source. The average 
value for this wave is 63.6 volts. The 
meter, being essentially a d.c. volt- 
meter, will show a deflection corre- 
sponding to this voltage. However, we 
are interested in r.m.s. values in a.c. 
work and this particular wave has an 
r.m.s. value of 70.7 volts. In other 
words, the meter reading is too low. 

There are two ways of correcting 
this error. The first solution is to use 
two dials, one for a.c. and the other 
for d.c. The a.c. dial has higher values 
marked on it for the same deflection of 
the needle. The same multipliers are 
used for both a.c. and d.c. 

The other method of calibrating a.c. 
meters to read r.m.s. values is to re- 
duce the multipliers on the a.c. ranges 
to increase the deflection for a given 
average value. This permits the use of 
the same dial for both d.c. and a.c. 
readings. In some meters, a complete 
set of special multipliers is used for 
the a.c. scales. Other manufacturers 
shunt the d.c. multipliers with capaci- 
tors as shown dotted in Fig. 3. The ca- 
pacitors have no effect on d.e. but re- 
duce the opposition to a.c. 

Now, consider the effect of the spe- 
cial waveforms on these a.c. meters. 
Since rectifiers of some sort are used 
with all a.c. meters, we shall consider 
only the pulsating d.c. waves. Remem- 
ber, too, that when full -wave rectifica- 
tion takes place, the pulsating d.c. has 
the same average and effective values 
as the original a.c. wave. (Meters rare- 
ly use half -wave rectifiers for this rea- 
son. When they do, additional calibra- 
tion correction must be applied. Other- 
wise, as we note from comparing Figs. 
1 -c and 1 -g, the reading will be too 
low). For Fig. 1 -c, the ratio of the 
r.m.s. to the average is 1.24; for 1 -d, 
1.4; and for 1 -e, 1.16. These, incident- 
ally, are called form factors for the 
waves. Important to us is that the cali- 
bration for r.m.s. values, whether it be 

a sine wave's form factor. Therefore, 
we will read 70.7 volts instead of 89.04 
volts for the square wave. 

Where the multiplier is shunted with 
a capacitor, there is additional error 
due to the effect of the capacitor on the 
waveshape. It tends to block the low 
frequencies in the special wave. In ad- 
dition, it is possible for resonance to 
occur at certain frequencies because of 
L and C in series (Fig. 3) . Of course, 
shunt capacitances still exist to bypass 
higher frequencies. At high frequen- 
cies, many rectifiers will not operate. 
All of which stresses the fact that even 
a knowledge of the form factor of a 
wave is not sufficient to correct a read- 
ing obtained with such an instrument. 

The solution seems to be the use of 
an a.c. v.t.v.m. Again calibration in- 
troduces error. Most v.t.v.m.'s operate 
on the peak value of a wave. This must 
be converted to an r.m.s. value to be 
useful. In other words, the needle de- 
flection must be reduced by increasing 
the size of the multipliers or the dial 
must be marked with lower values since 
the reading is too high. For sine waves, 
the ratio between the peak and r.m.s. 
is 1.41. Compare this with 2.0 for 
Fig. 1 -c, 1.41 for 1 -d, and 1.72 for 1 -e. 
It would be correct for the square wave 
but too low for the other two. The 
v.t.v.m., too, has the same faults as the 
rectifier instrument as far as wave - 
shape changes, resonance, and shunt 
capacitance. In addition, for waves 
with unequal alternations, we may get 
different readings when the test leads 
are reversed. This does not take into 
consideration error due to poor ground- 
ing of the meter. Some of the troubles 
are avoided by using special probes. 

All of this may frighten the tech- 
nician away from the use of meters for 
signal tracing in television sweep cir- 
cuits. However, they are valuable for 
quick comparison checks on equipment 
with which the technician is familiar, 
or for determining whether the pulse is 
present. Interpretation of the meter 
reading should be attempted only with 
the assistance of an oscilloscope. 
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Fundamentals of 

Servicing 

Radio Servicing 
Part XIV -More on Power Supplies 

By JOHN T. FRYE 

through its turns; furthermore, the 
ready -to -hand inductance of the iron - 
core coil will perform exactly the same 
filtering job that the choke has been 
doing. Thus, by making the field coil 
do double duty, we can discard the 
filter choke. 

Getting rid of the transformer, how- 
ever, is like trying to put on Uncle 
Tom's Cabin without Simon Legree. It 
may be a villain, but it plays important 
parts in both the A- and the B- supplies. 
Radical changes must be made in both 
of these before the transformer out 
can be torn out by the roots and 
discarded. 

Fig. 2 shows the first step in accom- 
plishing this. The filaments of all the 
tubes and a ballast resistor are con- 
nected directly across the 117 -volt a.c. 
line. As can be seen, the voltage needed 
across the string of tube filaments is 
the sum of the individual tube require- 
ments. The difference between this 
voltage and the line voltage is ac- 
counted for by the voltage drop across 
the ballast resistor. 

In Fig. 2, for example, are two tubes 
with 25 -volt filaments and three using 
6 volts on the filaments. That means 
that 68 volts is needed across the fila- 
ment string. The ballast resistor, then, 
must be designed so there will be a 
49 -volt drop across it when the tubes 
are drawing their rated filament 
current. 

THE last chapter discussed the 
common garden variety of power 
supply diagrammed in Fig. 1. 
While this supply does an excellent 

job, there are at least three things 
wrong with it from the point of view 
of the radio manufacturer: it is heavy, 
it is bulky, and -most important of all -it costs too much. 

II7VAC 

F4:RCVR FILS 

Fig. 1 -A basic full -wave power supply. 

All three of these complaints point 
accusing fingers at the bulky, heavy, 
expensive transformer and iron -core 
choke. To get rid of these two items - 
especially the transformer -was a must 
for compact, lightweight, cheap 
receivers. 

Disposing of the choke was easy. As 
we shall learn in the next chapter, 
many speakers have field coils that con- 
sist of thousands of turns of wire 
wound on an iron core. Direct current 
must pass through this coil to make 
the speaker perform as it should. If 
we replace our filter choke with this 
field coil, such a current will pass 

Parts for transformer -type B- supply are replaced by the a.c. -d.c. parts above. 

The tubes used in the first a.c. d.ç. 
sets had filaments that drew 0.3 am- 
pere. When this current is multiplied 
by the 49 -volt drop across the resistor, 
the resistor dissipates 14.7 watts in do- 
ing its voltage- dropping chore. 

This amount of heat being constantly 
released within the close confines of a 
small cabinet did the capacitors and 

BALLAST RESISTOR 25V 25V 6V 6V 611 

117VAC 
H49V 

Fig. 2- Transformerless heater string 

other parts no noticeable good; so the 
ballast resistor was fabricated as a 
separate, asbestos- sheathed resistance 
wire right into the line cord. This took 
the heat out of the cabinet, all right; 
but unfortunately the resistance wire 
did not take too kindly to the twisting, 
bending, and tying- into -knots that most 
line cords suffer. 

Then the tube manufacturers came 
dashing to the rescue. They brought 
out sets of tubes whose total filament 

LOAD RESISTOR 

12507 I2SA7 12S57 50L6 

Fig. 3-A typical a.c. -d.c. supply. 

voltages were exactly equal to the line 
voltage; and, to reduce the heat dissi- 
pated by the tube filaments, they re- 
duced the current requirements to 0.15 

. ampere. This got rid of the ballast 
resistor as well as the filament- heating 
portion of the transformer ; and these 
tubes, with their various octal, loktal, 
or miniature bases, are the ones used 
in most a.c. -d.c. sets today. 

There is only one flaw in the setup - 
it is hard on tubes. Any service tech- 
nician knows that he will put three 
tubes into a transformerless receiver 
for every one he replaces in a set using 
a transformer. The fault is that the 
cold filament resistance is much less 
than the hot filament resistance. As a 
result, when the set is first turned on, 
a heavy surge of current passes 

(Continued on page 52) 
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COMPLETE 

i!1 

EVERYTHING 

SEND FOR IT TODAY 

H ere's the only complete Buying Guide to everything 
in TV, Radio and Electronics- packed with the world's 
largest selections of quality equipment at lowest money- 
saving prices! See the latest in TV, AM and FM 
receivers; radio -phonos; new Sound Systems and P.A. 
equipment; high -fidelity custom sound components; 
recorders and accessories; full selections of newest Ama- 
teur receivers and station gear; test instruments; build -. 
ers' kits; huge listings of parts, tubes, tools, books, 
diagrams -all in stock for immediate shipment. 

ALLIED gives you every buying advantage: speedy 
delivery, expert personal help, lowest prices, assured 
satisfaction -plus the most liberal Time Payment plan 
in radio. Get the 1950 ALLIED Catalog -it will save you 
time and money. Send today for your FREE copy! 

WORLD'S LARGEST STOCKS 

Radio Parts Unlimited 
Test Instruments -All Makes 
Television & Home Radios 
P. A. and Hi -Fi Equipment 
Amateur Station Gear 
Experimenters' Supplies 

QUICK, EXPERT SERVICE 

ALLIED IS YOUR TELEVISION HEADQUARTERS 
You keep up with TV when you depend on ALLIED! 

TV 
Count on us for the latest releases and largest stocks 
of picture tubes, component parts, antennas and 
accessories -plus the latest in TV receivers, tuners 
and kits. If it's anything in TV -we have it in stock! So 

remember -for TV -it's ALLIED First! 

THE WORLD'S LARGEST RADIO SUPPLY HOUSE 

Send for Radio's Leading Buying Guide 

.APRIL, 1950 

ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. 2D-0 
Chicago 7, Illinois 

Send FREE 196 -page 1950 ALLIED Catalog. 

Name 

Address 

City Zone .... State 
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2 Pages of TEST EQUIPMENT 
at prices every serviceman can afford! 

OUR POLICY 
MONEYBACK ? Every unit we advertise completely satisfied after a 10 day trial -return for 
is offered on a strict "money- back -if- not -satisfied- complete refund. No explanation -you are the sole 
basis ". No if's -no but's -no maybe's. If you are not judge. Plain enough? 

GUARANTEE? Every unit sold by us is covered by a one year guarantee. 

KITS? We have discontinued advertising Test 
Equipment in kit form. After handling kits for a period 
of three months, we have come to the conclusion that 
it is impractical to successfully complete instrument 

kits at home without the expensive calibration stand- 
ards and other equipment available when instruments 
are factory produced. 

THE NEW MODEL 200 

AM and FM SIGNAL GENERATOR 
Specifications 

R.F. FREQUENCY RANGES: 100 Kilocycles to 
150 Megacycles. 
MODULATING FREQUENCY: 400 Cycles. May 
be used for modulating the R.F. signal. Also avail- 
able separately. 
ATTENUATION: The constant impedance attenu- 
ator is isolated from the oscillating circuit by the 
buffer tube. Output impedance of this model is 

only 100 ohms. This low impedance reduces losses 
in the output cable. 
OSCILLATORY CIRCUIT: Hartley oscillator with 
cathode follower buffer tube. Frequency stability is 

assured by modulating the buffer tube. 
ACCURACY: Use of High -Q permeability tuned 
coils adjusted against 1/10th of I%, standards 
assures an accuracy of 1% on all ranges from 100 
Kilocycles to 10 Megacycles and an accuracy of 
2% on the higher frequencies. 
TUBES USED: 12AU7 -One section is used as 
oscillator and the second is modulated cathode 
follower. T -2 is used as modulator. 6C4 is used as 
rectifier. 

The Model 200 operates on 110 
Volts A.C. Comes complete 
with output cable and opera. 
ting instructions 

x1885 
NET 

SUPERIOR'S NEW MODEL TV -10 

Specifications 
Tests all tubes including 4, 5, 6, 7, Octal, Lock -in, Peanut, Bantam, Hearing Aid, Thyratron, Miniatures, 

Sub- Miniatures, Navals, etc. Will Also test Pilot Lights. 
Tests by the well -established emission method for tube quality, directly read on the scale of the meter. 
Tests for "shorts" and "leakages" up to 5 Megohms. 
Uses the new self -cleaning Lever Action Switches for individual element testing. Because all elements 

are numbered according to pin- number in the RMA base numbering system, the user can instantly identify 
which element is under test. Tubes having tapped filaments and tubes with filaments terminating in more 
than one pin are truly tested with the Model TV -10 as any of the pins may be placed in the neutral 
position when necessary. 

The Model TV -10 does not use any combination type sockets. Instead individual sockets are used for 
each the ro to bo. Thus it is impossible to damage a tube by inserting 
it in the wrong scket. 

Free -moving built -in roll chart provides complete data for all tubes. 
Newly designed Line Voltage Control compensates for variation of 

any line voltage between 105 Volts and 130 Volts. 
The Model TV -10 operates on 10S -130 Volt 60 Cycles A C. Comes housed Y NET in a beautiful hand- rubbed oak cabinet complete with portable cover. 

TO ORDER -USE RUSH ORDER FON ON NEXT PAGE - - 
GENERAL ELECTRONIC DISTRIBUTING CO. 

=IN 

9P PARK PLACE 
DEPT. RC -4 
NEW YORK 7. N. Y. 

RADIO -ELECTRONICS for 
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Superior's new model 770 

AN ACCURATE POCKET-SIZE 

VOLT-OHM MILLIAMMETER 
(SENSITIVITY: 1000 OHMS PER VOLT) 

FEATURES 
* Housed in round -cornered, molded case. * Compact -measures 31/8" x 57/8" x 2V4 ". 

* Uses latest design 2% accurate I Mil. 
D'Arsonval type meter. 

* Same zero adjustment holds for both resistance 
ranges. It is not necessary to readjust when switching 
from one resistance range to another. This is an im- 
portant time -saving feature never before included 
in a V.O.M. in this price range. 

SPECIFICATIONS 

6 A.C. VOLTAGE RANGES: 
0- 15/30/150/300/1500 /3000 VOLTS 

6 D.C. VOLTAGE RANGES: 
0- 7.5/15/75/150/750 /1500 VOLTS 

* Beautiful black etched panel. Depressed letters filled 
with permanent white, insures long -life even with 
constant use. 

The Model 770 comes complete with self -contained bat- 
teries, test leads and all operating instructions. 

4 D.C. CURRENT RANGES: 
0- 1.5/15/150 MA. 0 -1.5 AMPS. 

2 RESISTANCE RANGES: 
0-500 OHMS 0-1 MEGOHM 

Superior's new model 670 

S 

PER -METER 
90 
NET 

A COMBINATION VOLT -OHM 
INDUCTANCE 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/ 

7,500 Volts 
A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 

Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500 / 

3,000 Volts 
D.C. CURRENT: 0 fo 1.5/15/150 Ma. 0 to 1.5 

Amperes 
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 Megohms 

MILLIAMMETER PLUS CAPACITY REACTANCE 
AND DECIBEL MEASUREMENTS 

INDUCTANCE: 1.75 to 70 Henries 35 to 
8,000 Henries 

DECIBELS: -10 to +18 +10 to +38 +30 
to +58 

The model CA -11 

ADDED FEATURE: 
The Model 670 includes a special GOOD -BAD 
scale for checking the quality of electrolytic 
condensers at a test potential of 150 Volts. 

The Model 670 comes 
housed in a rugged, 
crackle -finished steel cabi- 
net complete with test 
leads and operating in- 
structions. Size 51/2" 

x 71/2" 
s 3 ". 

40 
NET 

SIGNAL TRACER 
SIMPLE TO OPERATE ... BECAUSE IT HAS ONLY ONE 

CONNECTING CABLE -NO TUNING CONTROLS! 
Introduced in 1939 -1940 Signal Tracing, the 
"short -cut" method of Radio Servicing quickly 
became established as the accepted method 
of localizing the cause of trouble in defective 
radio receivers. Most of the pre -war testers 
(including ours) were bulky requiring a number 
of connections before the unit was "set for 
operation" and included a tuned amplifier 
which had to be "retuned" to compensate for 
signal shift. 
The new Model CA -II affords all the ad- 
vantages offered by the pre -war models and 
only weighs 5 lbs. and measures 5" x 6" x 7 ". 
Always ready for immediate use without the 
necessity of connecting cables, this amazingly 
versatile unit has NO TUNING CONTROLS. 

I GENERAL ELECTRONIC DISTRIBUTING CO. DEPT. RC -4, 98 PARK PLACE, NEW 

FEATURES 
* SIMPLE TO OPERATE -only I connecting cable - 

NO TUNING CONTROLS. * HIGHLY SENSITIVE -uses an improved Vacuum 
Tube Voltmeter circuit. Tube and resistor -capacity 
network are built into the Detector Probe. * COMPLETELY PORTABLE -weighs 5 lbs. and meas- 
ures 5 "x6 "z7 ". 

* Comparative Signal Intensity readings are indicated 
directly on the meter as the Detector Probe is moved 
to follow the Signal from Antenna to Speaker. 

* Provision is made for insertion of phones. 

GENTLEMEN: PLEASE RUSH THE MATERIAL LISTED BELOW: 

QUANTITY MODEL PRICE 

TOTAL - -- - 
APRIL, 1950 

The Model CA -II 
comes housed in 
a beautiful hand - 
rubbed wooden 
cabinet. Camblete 
with Probe, test 
leads and in- 
structions 

S 50 
NET 

YORK 7, N. Y. 

Name 

Address 

City Zone State 
s............ 

(Payment 
Enclosed) 

s 
(Deposit 

Enclosed.. 
Ship Balance 
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New 250 -watt 
WELLER GUN 

4 RIGID -TIP 

5- SECOND ''\ 
HEATING 

LONGER REACH 

SOLDERLITE 

DUAL HEAT 
single heat 
200 watts; 
dual heat 

200 250 watts; 
115 volts 
60 cycles. 

STREAMLINED 

You'll save on tools and time with the new 
Weller Soldering Gun WD -250. Whether 
the job is rugged or delicate, your Weller 
Gun does it with the same ease and ef- 
ficiency. Chisel -shaped RIGID -TIP pro- 
vides more soldering area for faster heat 
transfer. New "over -and- under" terminal 
design gives bracing action to tip. Your 
Weller Gun is light- weight and compact, 
gets into the tightest spots. 

Weller Guns actually pay for themselves 
in a few months. Fast 5- second heating 
saves time on every job. Trigger- switch 
control saves power -no need to unplug 
gun between jobs. Prefocused spotlight 
and longer length mean easy soldering, 
even when the job's buried deep. No other 
soldering tool gives you so many time -and- 
money- saving features. Order your new 
250 -watt Weller Gun from your distribu- 
tor today, or write for bulletin direct. 

SOLDERING GUIDE Get your copy 
of "SOLDERING TIPS" -new fully illus1 
trated 20 page booklet of practical 
soldering suggestions. Price 1 Oc at 
your distributor's or order direct. 

WELLER' 
MANUFACTURING COMPANY 

828 Packer Street, Easton, Pa. 

FUNDAMENTALS OF RADIO SERVICING (Continued from page 48) 

through the filament wires. The strong 
magnetic fields that surround adjacent 
loops of the filament wire inside a 
cathode act upon each other, making 
the filament "wriggle" violently under 
the influence of this heavy current; 
and often the movement either frac- 
tures the filament or causes it to short 
out to the cathode sleeve. 

The only reason the transformer is 
easier on tubes is that the regulation 
of the voltage delivered by the filament 
secondary is much poorer than is that 
of the line. When there is a demand 
for heavy current, the transformer 
secondary voltage sags and so cannot 
deliver it; but the 117 -volt line can and 
does put it out -much to the detriment 
of the tube filaments. 

+90V LINE I Z 0-70 PLATES L SCREENS 

4.J =c3 
R3 BATTo- 

RI R2 +7.SY IR5 IUS 174 3V4 SE RECT 
I + 

117VAC Cl 1C2 l' FILS _ 

90V 

a4. 7sv 

T 11 

F ig. 4- Supply for three -way portable. 
Just to show how radio engineering 

progresses in spirals, a new type of 
ballast resistor just introduced has a 
cold resistance several times its hot 
resistance. With such a resistor in 
series with the tube filaments, the 
initial current is quite low and rises 
slowly to the rated value as the fila- 
ments come up to their proper operat- 
ing temperature. Since this arrange- 
ment is said to be even more gentle on 
filaments than a transformer, do not 
be surprised if we go back to ballast 
resistors. 

But now let us look at Fig. 3, which 
is the essential power supply circuit 
of an a.c.-d.c. receiver, and see how 
the B- voltage is secured. All of the 
tube filaments are hooked in series 
directly across the line. The plate of 
the half -wave rectifier tube is connected 
to the top side of the line. The cathode 
of this tube is connected through the 
filter choke and the load resistance to 
the other side of the 117 -volt a.c. main. 
Outside of the fact that our rectifier 
has a cathode, this rectifier circuit is 
very similar to the half -wave trans- 
former circuit described in Chapter 
XIII. In that circuit, however, the 
electrons that flowed to the plate from 
the cathode during the portion of the 
cycle when the former was positive 
returned to the cathode by flowing 
around through the transformer sec- 
ondary and the load resistance. In this 
circuit, there is no such apparent low - 
resistance return path from the plate 
to the "B- Minus" lead. 

There is a return path, nevertheless, 
even though you do not see it. This 
path is through the windings of the 
generator producing the 117 -volt a.c. 
The fact that this generator may be 
several miles away from the point 
where the receiver is operating means 
nothing to an electron that cruises at 

a rate of about 186,000 miles a second! 
The filter circuit operates just as did 

those described last month. The work- 
ing voltage of the filter capacitors does 
not need to be so high, because the 
rectifier puts out only slightly more 
than 100 volts of filtered d.c. Capacitors 
of 150 working volts are normally used. 
Quite often the filter choke is replaced 
by a 1,000- 2,000 -ohm resistor. While 
such a resistor is cheaper, it is not so 
good at filtering as is the choke; thus 
it is necessary to increase the size of 
the capacitors to around 50 µf each. 

If this a.c.-d.c. radio were plugged 
into a 117 -volt d.c. main with the posi- 
tive side of the line connected to Rte 
plate, current would flow through the 
rectifier continuously instead of in 
pulses as it does on a.c. The d.c. would 
heat the filaments just as well as a.c., 
and our set would operate quite satis- 
factorily. A transformer set could not 
operate on such current, for the d.c. 
would quickly burn out the transformer 
primary. 

That is why manufacturers call these 
transformerless sets "a.c.-d.c." Of 
course, the possibility that the ordinary 
buyer will use the set on d.c. (except 
in a few large cities) is about equal 
to that of his winning the Irish sweep- 
stakes, but it is much better sales psy- 
chology to talk about even the most 
useless "extra" your product may have 
than it is to mention what has been 
left out! 

The three -way portable does still 
better. It will work on 117 volts of 
either a.c. or d.c., or on self- contained 
batteries. Fig. 4 shows the basic power 
supply of such a receiver. When the 
3 -gang switch is thrown to the bat- 
tery position, the 7.5 -volt A- battery 
heats the four filaments hooked in 
series, and the 90 -volt B- battery sup- 
plies the plate and screen voltages. 

When the switch is thrown the other 
way, the selenium rectifier permits the 
117 -volt a.c. across it to pass in only 
one direction. By chemical action, this 
compact little rectifier does the same 
job that a diode vacuum tube would 
perform -and does it without drawing 
filament current! 

One branch of the rectified output 
flows through Rl and R2 and the fila- 
ment string back to ground. The drop 
across the two resistors is such that 
just the required 7.5 volts of d.c. ap- 
pear at the ungrounded end of the 
filament string. Cl and C2 work in 
conjunction with the resistors to filter 
the voltage úsed on the slender, battery - 
saving, 50 -ma filaments. This pure d.c. 
is necessary to prevent hum with such 
tubes, because they are very sensitive 
to filament -voltage changes (so sensi- 
tive, in fact, that most of these sets 
go dead on a.c. if the line voltage falls 
below 100!). 

R3 and C3 provide further filtering 
for the other branch of the rectifier's 
output that supplies the plates and 
screens of the tubes. 

(Continued on page 54) 
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LABORATORY Emu 50 WifH PRECISION 
INSTRUMENTS 

& KITS 
SENSATIONAL NEW 

ICO Model 360 -K TV -FM SWEEP 
SIGNAL GENERATOR 
Crystal marker oscillator with variable ampli- 

tude. Covers all TV and FM alignment frequen- 
cies between 500 kc. and 228 mc. Sweepwidth 
variable from 0 -30 mc. with mechanical inductive 
sweep. Extremely wide sweepwidth allows gain 
comparison of adjacent RF TV Channels. Provides 
for injection of external signal generator marker. 

Phasing control included. Large, easy -to -read dial is directly 
calibrated in frequencies. Vernier Tuning Condenser. Comes 
complete with all tubes (Including new, high- frequency miniature 
types): 8X5GT, 12ÁU7. two 8C4's. Crystal not included. 
10.x8x8a /4^. 5 Mc. Crystals available for above, each c:('i 

FACTORY -WIRED AND TESTED $39.95 Model 360. Ready to use Sweep Signal Generator. 7 7 
See it at your local jobber! 

NEW! MODEL 320 -K 
SIGNAL GENERATOR 
For FM. AM alignment and to pro- 

vide TV marker frequencies. Highly stable 
Hartley oscillator has range of 150 kc. to 102 

with fundamentals to 34 mc. Colpitts audio 
oscillator suppl les pure 400 cycle aine wave 
voltage for modulation. Vernier Tuning Condenser. 
Use audio oscillator voltage to test distortion in 

udio e mipment. bridge m in ent etc. 
FACTORY -WIRED AND TESTEDa, 

L 77 

Ae95 
Model 320. Ready to use 

NEW PUSH -PULL 5" 

TV OSCILLOSCOPE 

Model 425 -K Kit 
ALL -NEW laboratory precision scope 
has Push -Pull deflection and .05 to .1 volts per 
inch sensitivity. Wide -range, fiat from 5 c,s to 
500 kc. with full gain setting. useful to 21/2 Inc. 
Wide -range. multi -vibrator, sweep circuit from 15 
cps to 75.000 cps. Direct connection to plates of 
CRT available at rear of cabinet. Z axis intensity 
modulation feature included. Size: 81/" "xl7 ".' 
high. Complete with 3- 6SN7s, 2 -8J5s. 2 -5Y3s, 
and 5RP1 CRT. 

FACTORY -BUILT OSCILLOSCOPE $69.95 Model 425. Fully wired and tested 

DELUXE SIGNAL 
GENERATOR 

MODEL 315 
Completely wired, ready -to- 

use Signal Generator with 19b 
accuracy! A wonderful instru- 
ment with dozens of expensive 
features. Frequency range: 75 
ke to 150 mc. Has microcycle 
band -spread vernier tuning for 
FM, AM, and TV. Voltage reg- 
ulator. Write for $59.95 full details. w 

Model 511 -K. A "Must" f o r 
every serviceman! Small, handy 
instrument used a thousand times 
a day. Large 3" meter, beauti- 
fully etched panel. A perfect kit 
for beginners. Simple to assem- 
ble. Ranges: DC -O /5/50/250 / 500/2500 volts. AC- 0/10/100/ 
500 /1000 volts. Output -0 /10 / 100/500/1000 v. DC Ma. -01 
O De A m 0 

O 0 Ohmmeter 0/500/100,000 
m ter ° 81 to +5 Db $14.95 

ASSEMBLED -READY TO USE 
Model 511 - Completely wired, 
tested, 

a 
d assembled at t h e factory. Rugged, built 1117./1[ 

for heavy duty .D f7J 

VOLT -OHM 
MILLIAMMETER 

Complete Pocket Kit 

VERSATILE MULTI - 
SIGNAL TRACER 

Model 145 -K. High gain -high 
frequency. Self- contained test 

speaker permits audible signal tracing of RF, 
IF, FM, audio and video circuits. Provision for visual tracing with VTVM. Response is well over 200 mc. 3 -color hammertone panel. 
110 -126 V. AC. Size: 10 "x8 "s43 /4 ". Comes 
complete with tubes and diode probe in kit form. 

FACTORY -WIRED AND TESTED 
$L'8.9Cí Model 145. Ready to operate O 7.7 

HIGH PRECISION 
VACUUM TUBE 

VOLTMETER 
Model 221 -K 

Tops in workbench versatility -15 diffe Keel 
AC and DC ranges: 0/5/10/100/500/1000 volts. 
Electronic ohmmeter ranges from .2 ohms to 1000 
mega in 5 steps. New features include Zero Center 
for TV discriminator alignment. 26 Meg. DC input 
impedance. Accurate, 41/2" meter cannot burn out. 
Double triode balanced bridge circuit assures guar- 
anteed performance. Sturdy portable steel case with 
etched rubproof panel. Will measure up to 30.000 
V. and 200 Mc. when used with our HVP -1 or 
P -75 probes. 110 -130 V. AC .,d -80 cycle. size: 
9 7/18 "x8 "x5 ". 

FACTORY -WIRED AND TESTED 
Model 221. Same, but completely 
wired, calibrated, and tested.... $49.95 

WRITE FOR NEW CATALOG C 

Model 
HVP -1 

HIGH VOLTAGE PROBE 
Complete top -quality Voltage Test Probe Measures 
up to 30,000 Volts. Special Helical -Wound Ce- 
ramic HV Multiplier Resistor adaptable to most 
VTVM's and all 20,000 ohms per volt meters with 
1000 or 5000 volt scales. Lucite head, plywood 
bakelite handle, large flashguards for additional 
safety. Specify your instrument. Complete, ready 

SEE THEM -TRY THEM - 
AT YOUR LOCAL JOBBER! 
EICO Instruments and Sits 
are on display at your local 
jobber -the nationally ad- 
vertised kits which you 
can see and use before you 
buy. You take no chances 
with EICO! 

Prices Higher 
on West Coast 

use. $6.95 

HIGH FREQUENCY RF PROBE 

Model P -75K germanium crystal probe for visual 
RF signal tracing and measurements to over 200 
megacycles. Can be used with models 221 or 
113A Eico instrument (state which when order- 
ing). Br/z long, tie" O.D., with wire, plugs, and 
all components.. 
IN KIT FORM 53.75 
Model P76K same as above, but for oscilloscopes; 
in kit form $3.75 
Models P7S or P76 similar to above but factory 
wired, ready to operate. Each 57.50 

EASY -TO- FOLLOW SCHEMATIC á 
PICTORIAL DIAGRAMS 

Come complete with every EICO In- 
strument Kit. Each kit fully guaran- 
teed to operate perfectly when as- 
sembled according to our simple in- 
structions! 
EXCLUSIVE LIFE -TIME REPAIR 
SERVICE: For a nominal charge, we 
will repair and service your EICO In- 
strument, regardless of its age! 

ELECTRONIC INSTRUMENT CO., INC. 
276 Newport Street, Brooklyn 12, N. Y. 

APRIL, 1950 
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Servicing 

orca, acitor-retrace 

IM ONE EASY OES5OIV 
You carefully adjust the tuning of a TV receiver. Then - 
zingo! A few days later, the customer complains about 
garbled pictures. The set hasn't retraced properly. The 
difference between its operating temperature and the room 
temperature has been enough to affect the capacitance 
stability of the coupling and bypass capacitors and thus 
upset the critical alignment or synchronization. 

Many competitive molded tubular capacitors we not 
sufficiently stable to guard against this annoyance -BUT 
SPRAGUE TELECAPS MOST CERTAINLY ARE! 
The reason? These famous molded tubulars are made by 
an exclusive "dry process ", then impregnated undsr high 
vacuum. In other words, they're made just like expensive 
metal -encased oil capacitors. You can use Sprague Tslecaps 
in every TV circuit position. They're as stable as the Rock 
of Gibraltar -and a sure -fire way to lick capacitor retrace 
troubles for good! Telecaps have the best temperature co- 
efficient and retrace characteristics of any tubular made. 

SPRAGUE PRODUCTS COMPANY 
81 Marshall Street, North Adams, Mass. 

(Distributors' Division of the Sprague Electric Company) 

SPRAGU 

PHENOLIC-MOLDED 

The transformerless power supplies 
so far discussed have outputs roughly 
equal to the line voltage, but it is pos- 
sible to secure an output voltage twice 
the line voltage without using a step - 
up transformer. This is done by a 
gadget called a voltage doubler, one 
form of which is shown in Fig. 5. 

When the side of the line connected 
to the plate of the upper diode is posi- 
tive, electrons attracted from the cath- 
ode leave Cl with a charge nearly 
equal to the line voltage. When this 
same side of the line swings negative, 
current flow ceases in the upper diode; 

* 
ci., 100V 

C2 : IoÓV 

J, 

200V 

Fig. 5 -A full -wave voltage doubler. 

but as the cathode of the lower diode 
becomes more and more negative, elec- 
trons flow from it to the plate and 
charge C2 to the line voltage. Cl and 
C2 are connected so their charges are 
in series and add together; therefore, 
twice the line voltage appears across 
the load resistance. 

In practice, instead of separate tubes, 
a twin diode with individual cathodes 
is normally used. Probably voltage 
doublers would be more popular if it 
were not for the fact that the output 
voltage is very dependent upon the 
capacitance and condition of Cl and 
C2. Too, the output voltage falls off 
rapidly when the load current is 
increased. 

Auto -radio supplies 
The typical American cannot long 

enjoy doing anything unless he can do 
it in his car, so he began to demand 
an automobile radio. The first ones 
used the car battery to heat the fila- 
ments of the tubes and B- batteries to 
supply the other electrode voltages. 
But the radio engineers began schem- 

DOUBLE DIODE REC1 

OR CAR BATT 

TT 
VIBRATOR 

Fig. 6 -Non- synchronous power supply. 

ing to add the burden of the B- supply 
to the already long -suffering car bat- 
tery. What was needed was some way 
to step up the battery's 6 volts of direct 
current in the same way a transformer 
steps up alternating voltage. 

Then they remembered that pulsing 
d.c. in the primary of a transformer 
results in an expanding and contract- 
ing magnetic field that reacts upon the 
secondary winding in very nearly the 
same manner as does a.c. across the 
primary. They devised the circuit shown 
in Fig. 6. 

The vibrator is simply a buzzer 
mechanism that keeps the reed vi- 
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BY BUILDING YOUR OWN 
LABORATORY PRECISION 

TEST INSTRUMENTS! 
"You build , em rn 

one evening - 
they last a lifetime" 

NEW TV -FM SWEEP SIGNAL 

GENERATOR KIT 

EICO 
Model 360 -K 

$2995 

Crystal marker oscillator with variable amplitude. 
Covers all TV and FM alignment frequencies between 
500 kc. and 228 mc. Sweepwidth variable from 0 -30 
mc., with mechanical inductive sweep. Extremely wide 
sweepwidth allows gain comparison of adjacent RF 
TV Channels. Provides for injection of external 
signal generator marker. Phasing control included. 
Vernier dial calibrated in frequencies. Complete with 
tubes (6X5GT, 12AÚ7, 2 -6C4). In sturdy steel cate. 
Less Crystal. Size: 10 x 

8 x I63 KIT 
110-125 v., 60 

cycles AC. Shpg. 12 

No. 32P24370: Lafayette's Price $29.95 
No. 32P24371: 5 Mc. Crystal for above $ 3.95 

NEW SIGNAL GENERATOR KIT 

EICO 
Model 320 -K 

For FM, AM alignment and to provide TV marker 
frequencies. Highly stable Hartley oscillator has range 
of 150 kc. to 102 mc. with fundamentals to 34 roc. 

Colpitts audio oscillator supplies pure 400 cycle sine 
wave voltage for modulation. Use audio oscillator 
voltage to test distortion in audio equipment, bridge 
measurements, etc. In sturdy steel case. Size: 10 x 8 

x 43/4 ". 110 -125 v., 60 cycles AC. Shpg. wt., 10 lbs. 
IN KIT FORM. 
No. 32P24562: Lafayette's Price $19.95 

Complete with 
STEP -BY -STEP INSTRUCTIONS 

and 
EASY -TO- FOLLOW DIAGRAMS 

Each EICO kit fully 
guaranteed to oper- 
ate perfectly when 
assembled according 
to the simple direc- 
tions. 

INSTRUMENT 
KITS 

direct from 

/j&qette 
Radio 

J 

NEW 511 OSCILLOSCOPE KIT VACUUM TUBE VOLTMETER KIT 

EICO Model 221 -K Push -Pull. 

EICO 
Model 425 -K 

$3995 
All -new laboratory pre- 
cision scope has Push - 

Pull deflection and .05 
to .1 volts per inch sen- 
sitivity. Wide range, flat 
from 5 cps to 500 kc. 
with full gain setting, useful to 21/2mc. Wide -range, 
multi -vibrator, sweep circuit from 15 cps to 75,000 
cps. Direct connection to plates of CRT available at 
rear of cabinet. Z axis intensity modulation feature 
included. Size: 81/2" x 17" x 13" high. Complete 
with 3-6SN7, 2 -6J5, 2 of 5Y3, 5131,1 CRT. 110 -125 
v., 60 cycles AC. Shpg wt., 30 lbs. IN KIT FORM. 

No. 32P24552: Lafayette's Price $39.95 

HIGH VOLTAGE PROBE 

EICO Model HVP-1 $ 95 (Not a K.b 

Measures up to 30.000 volts. Special IIV Multiplier 
Resistor for all 20,000 ohms per volt meters with 1000 

or 5000 volt scales and most VTVM's. Lucite head, 
plywood bakelite handle, large flashguards tor addi- 
tional safety. Assembled, ready to use. Supplied for 
221 -K VTVM unless other instrument is specified. 
Shpg. wt., 1 lb. 

No. 25P21463: Lafayette's Price 56.95 

DO YOU 

HAVE 

LAFAYETTE'S 

1950 

CATALOG? 

-The most famous jobber catalog in the 
field for 29 years! 

All well -known makes at the market's 
lowest pric3s. 

TV and Radio Parts -High Fidelity Equip - 

ment-P.A. Systems -Test Equipment 
-Tools -etc. 

NO RADIO MAN CAN AFFORD TO BE 

WITHOUT THIS VALUABI E 164 -PAGE 
BUYING CUIDF. 

SEND FOR YOUR FREE COPY TODAY! 

APRIL. 1950 

Tops in workbench versa - 
tility-15 different ranges! 
AC and DC ranges: 0/5/- 
10 /100 /500 /1000 volts. 
(Use HVP -1 probe to get 
30,000 volt range.) Elec- 
tronic ohmmeter ranges 
f rom .2 ohms to 1000 megs 
in 5 steps. Uses double 
triode balanced bridge cir- 
cuit. New features include 
Zero Center for TV dis- 
criminator alignment. 26 
Meg. DC input impedance. 
Accurate 41/2" meter can- 
not burn out. Sturdy portable steel case with etched, 

rubproof panel. 110 -12wt 
10 1lbs. IN 

cycles. 
IT FORM. 91/2" x 6" x5 ". Shpg. 

No. 32P24540: Lafayette's Price $23.95 

HIGH FREQUENCY RF 

PROBE KIT 

EICO Model P -75K $375 

Germanium crystal probe for visual RF signal tracing 
and measurements to over 200 megacycles. 61/" long, 
12" O.D. Shag. wt., 8 oz. IN KIT FORM. 
No. 32P24533: Lafayette's Price $3.75 

&yeffe 
7?adio 

100 Sixth Avenue, New York 13, N. Y. 
901 W. Jackson Blvd., Chicago 7, III. 

(Showrooms also in Boston, Newark and The Bronx) 

LAFAYETTE RADIO, Dept. JD -50 
100 Sixth Avenue. New York 13, N. Y. 
901 W. Jackson Blvd., Chicago 7, III. 

Enclosed is $ . (Include shipping charges. 
Any excess will be refunded.) Rush me the fol- 
lowing EICO equipment: 

Send me FREE Lafayette's 1950 catalog. 
(Please do not check if you have already,re- 
reined a copy). 

Name 

Address 

City_ - - - one 
State._- 
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A'ppfietios Uwliwited_! 

\ POWRMIKE 
SYSTEM PC -66 

THE 

PO WRMIKE 

ALSO FOR MOBILE AND 
SPECIAL INSTALLATIONS ECONOMICAL 

AMPLIFIES WITHOUT 
VACUUM TUBES 

OPERATES FROM ANY 

6 VOLT D.C. SOURCE 

INSTANTANEOUS OPERATION 

DEPENDABLE, FOOL-PROOF, 

The new UNIVERSITY POWRMIKE opens a new field for sound 
distribution. Low in cost, requiring no amplifier, completely portable, 
POWRMIKE can be used in thousands of applications where power 
supply or high cost rule out sound amplification. POWRMIKE has 
a maximum output of 1.5 watts, reproduces speech with excellent 
fidelity and is instantaneously operated by handy press -to -talk switch. 
Additional speakers may be added for broader coverage and special 
switching arrangements. 

POWRMIKE is the perfect answer for voice amplification in stores, 
carnivals, rallies, waiting rooms, auctions, outdoor markets, sight seeing 
buses and boats, school group activities, police and fire department 
work, etc. Get the complete story on sensational POWRMIKE, today. 

MODEL PC -66 - For applications requiring portability. Includes: POWRMIKE 
microphone wired to loudspeaker, "Hot- Shot" type battery mounting bracket 
with volume control, and automobile current adapter. 

MODEL PC -60 - For mobile operation and special installations. POWRMIKE 
microphone, loudspeaker, and automobile cigarette lighter adapter, supplied 
unwired. 

WRITE DEPT. D FOR ILLUSTRATED CATALOG 

41*,.. 

LOUDSPEAKERS INC 
80 SO. KENSICO AVE., WHITE PLAINS, N. Y. 

Famous World -Wide for LOUDSPEAKERS DRIVER UNITS TWEETERS PORTABLE POWRMIKES 

brating back and forth so that it 
touches first one contact then the other. 
When the top one is touched, current 
flows from the battery through the con- 
tact points then down through the top 
half of the transformer primary. When 
the lower one is touched, current flows 
through it then on up through the bot- 
tom half of the primary. The effect of 
these two regular, opposite -going pulses 
of current is practically equal to an 
a.c. voltage across the primary. Con- 
sequently, the voltage is stepped up, 
rectified, and filtered just as it would 
be if the transformer were operating 
on a.c. The steady d.c. from the battery 
has been changed to pulsating d.c., then 
converted and elevated to a much high- 
er a.c. voltage, next rectified and so 
changed back to a pulsating d.c., and 
finally smoothed out by the filter so 
that it once more is pure d.c.! That is 
really making electricity jump through 
the hoop! 

Fig. 7- Synchronous (self- rectifying) 
vibrator has an extra set of contacts 
which replace a vacuum -tube rectifier. 

Fig. 7 shows how a synchronous vi- 
brator can be used to do away with 
even the rectifier. Two sets of contacts 
are employed to ground one end of the 
primary and one end of the secondary 
simultaneously. The grounding is done 
in such a sequence that the d.c. pulse 
in the primary produces a voltage in 
the secondary that makes the un- 
grounded end of this winding positive 
by a certain value. This means that 
the centertap of the secondary is posi- 
tive by half of this value with respect 
to ground. 

Then when the reed swings the 
other way and grounds the other ends 
of the primary and secondary, the end 
of the secondary that had been grounded 
becomes positive; but this change still 
leaves the centertap positive witfi re- 
spect to ground. The result is that 
every complete cycle of the reed causes 
two pulses of d.c. voltage to appear at 
the centertap with respect to ground. 
All that is required is to filter out this 
pulsating voltage and apply it to our 
plates and screens. No electronic or 
chemical rectifier is necessary in this 
circuit. Most vibrators operate at 115 
cycles so filtering is simpler. 

An interesting noncar use of the vi- 
brator power supply is in the storage - 
battery three -way portable receiver. 
This set uses a small 2 -volt storage bat- 
tery and a synchronous vibrator for 
power. The battery is kept charged by 
a trickle charger operated from the 
117 -volt line. The set actually operates 
from the battery at all times; but if the 
line cord is kept plugged in, the input 
from the charger to the battery just 
about equals the output used to power 
the portable receiver. 
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$12.95 TAKES ALL 3 BIG BARGAINS 
1. SENSATIONAL, FASCINATING, MYSTERIOUS SELSYNS. Brand new Selsyns made by G. E. Company. Two or 

n 
to 

r 

connected together work perfectly on 110V AC. Any rotation of the shaft of one Selwyn and all others connected to i[ ill rotate exactly as many degrees in the same direction. following unerringly as if the units were con. nected together by shafting instead of wire. This Is true hether you twist the shaft of the piaster unit a fraction of a revolution or many revolutions. Useful for indicating directions of weather vanes rotating directional antennas, or controlling innumerable operations from a distance. Complete with diagram and Instructions. Per Matched pair 54.95. 2. ALUMINUM GEAR BOX lSx8x7 that contains two powerful electric motors and two matched hear "alas. 82 gears in all varying in size from 1/a to 4 inches in diameter. This unit is readily vntVerleti to rotate 
in 

antenna or any other similar u ..55.00 3. NOME WORKSHOP AT BARGAIN PRICE. Accurate and precise 2 speed guaranteed hobby lathe, the essential machine for the home workshop. Sturdy enough for light production work or factory standby sec. ice. Supplied with 56' of belting for connecting to any available electric motor or 
with snerinlly hardened ltooldsteelt ja 

s ws a 4. electric fury furnace high speed 
rg 

indina 
tis 
wheel, cotton 

chuck 
honing wht supply of hurtin n wire 

wheel, a cotton erl n l: g compound, 
invited. 

and s 4 steel ire sctatch brush. Your 9s.00. Snit, .. rtge,, -nt. ni.triina,r innniriea mvued. 

3 gang broadcast band 
PERMEABILITY TUNER 
was $3.50. NOW $1.50 

SENSATIONAL BUY 

RT -1711 Brand New 12 Tube. 110 Volt Re- 
ceiver- Indicator -Oscilloscope complete with 
all tubes and power supply (Govt. APA1 
Radar Set). Scope tube is equipped with a 
detachable calibrated screen. $39.95 

SOS EMERGENCY TRANSMITTER 
Famous Gibson Girl Transmitter that saved so many 
lives miring the war. Ideal for boats and airplanes. 
No external power supply required. Turn the crank 
on top of transmitter and power is generated and dis- 
tress signal is automatically sent out on international 
distress frequency. Brand new, complete with tubes, 

S9.95 

ANTENNA KIT 
For l¿ibson Girl Transmitter, 300 ft. antenna wire. 
2 bulimias, 2 hydrogen generators, box kite for windy 
weather, searchlight. Complete kit .. ... . . $9.95 

DELUXE AC -DC RADIO KIT 
High quality standard production line radio in kit 
form with complete instructions. Features 2 -gang con- 
denser, 2 iron core 1.k'. transformers, and polethylene 
insulated edgewise -wound antenna loop. Tubes in- 
clude 12AT6, 1213A6, 1213E6, 50B5 and 35W4. Re- 
ceives broadcast band from 550 to 1700 KC. Kit 
formi 58.75 or 2 for $17.00. Assembled, wired and 
tested 512.95 or 2 for $25.00. 

PHONO SCRATCH ELIMINATOR 
Consists of 2 condensers and powdered iron core 
choke connected in filter network. Same as used In 
Most Jukeboxes. Connects instantly between pick -up 
and amplifier. .... S2.00 

NEW G.E. TRANSMITTER 
Brand new General Electric BC -375, BC -191 trans- 
mitters, including both 12 and 24 V. dynamotor., 
export packed. absolutely complete and including 
complete set of spare tubes as well as 10 and 20 
meter conversion instructions. 5100.00 
lie-312, IBC -348 or BC -224 receivers sold with the 
abuse transformers (unit for unit). 5125.00 

SCR610 PORTABLE 
6, 12 and 24V crystal- controlled transmitter receiver 
with built -in loudspeaker on receiver, complete $59.95 

TOROIDAL 
COIL 
FILTERS 

AC -DC POCKET TESTER 
This analyzer, featuring a sensitive re- 
pulsion type meter housed in a bakelite 
case, is the result of 15 years achievement 
in the instrument field by a large corn - 
pany specializing in electronic test equip- 
ment. Specifications of the AC -DC Model 
Volt-Ohmmilliammeter : AC and DC Volts -0 -25, 60, 125. 250. Milliamperes AC- 
0-50. Milliamperes DC -0 -50. Ohms Full Scale- 100,000. Ohms Center Scale--2400. 
Capacity -.05 to 15 Mfd. 
Total price, prepaid any- 
where in the USA -$7.00. 
Similar DC Meter, lacking 
AC operated ranges of 
above, $5.50 prepaid. 

TUBE TESTER 
New, different, sensational 
1050 Model Mutual Con- 
ductance Tube Tester. 
Checks all tubes for gas, 
microphonics, hum. emis- 
sion, shorts and mutual 
conductance In micronhhos. 
Completely new switching 
arrangement that is really 
obsolescence proof. Imagine 
the advantage of a tube 
tester with the astounding 
ability to instantly test future tube types or tube 
types not listed on the built -In roll chart. NO 
OTHER TESTER CAN MAKE SUCH A CLAIM ' 
Portable Model $68.50: Counter Model S64.50 

"DRILLMASTER" ELECTRIC DRILL 
Ideal for hobbyists. Complete with sander, 
buffers, grinding wheels, etc. Only a few 
are available. A sensational bargain at 
$9.95. Satisfaction guar- 
anteed or money refunded 
if returned prepaid within 
6 days. 

Universal 4 lead broadcast band oscil- 
lator coil (can be converted to 3 lead type 
by addition of jumper). Ten for $1.00 

A 
rrq 
_e -¿ 

BUFRAD SECTIONAL 
TOWER 

This addition to the famous line 
of BUFRAD antenna products 
makes up to a hundred foot tower 
from any number of strongly 
welded ten foot sections, which are 
shipped assembled and painted. 
Erection is a matter of minutes. 
Assembly is a one man Job. and 
is accomplished by climbing up 
the completed portion of the tower 
with the next 25 lb. section to be 
installed. Hand and toot -holds 
are provided for safety and ease. 
Cap at top of tower provides 
bearing surface for rotating. and 
prevents water from entering 
tubes. Useful for police or ama- 
teur transmitters. In addition, 
tower provides satisfactory TV 
reception where otherwise imam- , de. Ideal for supporting temporary or permanent 

pi w r lines, wind generators, stadium public address 
npcakers or spotlights for gas stations or parking lots. 
" I" and "C" sections together cost a total of $15.75 
m t total 20 feet. "A" sections. which make up the 
til .ire tower top, are each ten feet long and cost but 
$12.75 apiece. Mast hase (not shown) is obtainable for 
'n IT $6.00. Base is especially useful when erecting I ter on a sloping roof. 

PORTABLE AIR 
COMPRESSOR $14.50 

I 'triable air compressor and stor- 
age tank. Ruggedly built of best 
materials using lifetime- lubri- 
Isled ball bearing on connecting 
rod and oil-impregnated main 
nearing on shaft. Unusual design 
forever eliminates valve trouble. 
PATENTED unique air intake 
'astern increases efficiency tre- 
ml'ndouely over other compressors. 
Will deliver approximately 3500 
,v. in. of air per minute at main- 
tained pressure of 30 lbs. Comes 
Inmplete with 100 lb. gauge. 
ringer -tip adjustment allows setting of output 
pressure at any value, which is automatically main- 
tained. Works from any ys H.P. motor. Useful for 
spraying paints or lacquers, disinfectants. insecti- 
cides. annealing or brazing with natural gas. 
inflating tires, etc. Price $14.50 prepaid anywhere 
in the U.S. Efficient, completely adjustable syphon 
type spray gun complete with 12 ft. of 100 -lb. tested 
hose available for 
only 57.75 with nint 

... container, also pre - 
,. paid. 25% required 

on all C.O.D. orders. 

Are the answer to any Network Problem 
Sharp Cut -off Compari Low Insertion Less Hum Proof High Stability Highest "Q" 
10110 Cycle Audio Filters "Q" -55 At 100 CY.; 150 At 3000 CY. Navy PD520I0 1 low pass 

audio filters that are the exact electrical and physical equivalent of commercial audio filters selling for 
$35.00 wholesale. Far superior to surplus Radio Range Filters now being offered. Twice as selective as 
Q -fiver section of 274N, which has previously provided the amateur's highest standard of interference 
elimination. With diagram S2.0 
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_American 
Beaut 

ELECTRIC SOLDERING 

IRONS 

are sturdily built for the 

hard usage of industrial 

service. Have plug 
type tips and are con- 

structed on the unit 
system with each 

vital part, such as 

heating element, 
easily removable 

and replace- 
able. In 5 

sizes, from 50 

watts to 550 

watts. 

TEMPERATURE 
REGULATING 

STAND 

This is a thermo- 
statically con- 
trolled device for 
the regulation of 
the temperature 
of an electric soldering 
iron. When placed on 
and connected to this 
stand, iron may be main- 
tained at working tem- 
perature qr through ad- 
justment on bottom of 
stand at low or warm 
temperatures. 

Por descriptive lit.ralor. write 

AMERICAN ELECTRICAL 

HEATER COMPANY 
DETROIT 2, MICH., U. S. A. 

Radio Repair Licensing: 
Pedro Takes A Dim View 

By GUY SLAUGHTER 

... "How many lectruns in the orbutts of a merkry adam ?" 
he stumbles 

HI, Pedro," I chirp, walking in 
and flinging my hat toward 
the rack in the corner. "You're 
early this morning." 

"Yeah," he responds distastefully, 
shoving the push -broom across the 
floor. "You guys sure can be messy 
sometimes." 

"Messy ?" 
He jerks his thumb at the litter of 

cigar and cigarette butts scattered 
over the floor. 

"Oh that! Technicians' Association 
meeting last night." 

"Yeah," Pedro mutters glumly, mak- 
ing with the broom. "I can tell. Must 
have been a hot discussion." 

"It was." I riffle through the pickup 
cards on my desk, and deal them into 
piles according to their respective 
neighborhoods. "We decided to ask the 
City Council to start a licensing pro- 
gram." 

"Hunh ?" Pedro stops sweeping, and 
leans gratefully on his broom. "For 
what ?" 

"For radio technicians," I explain. 
"Every repairman has to pass an exam 

before he gets a license. No license, no 
business." 

"You're kidding, hunh ?" Pedro asks 
hopefully. 

"No, I'm not kidding. There's too 
many screwdriver mechanics in town. 
They .gyp the public and the public 
gets it in for all of us." 

"So ?" Pedro asks sarcastically. 
"So if a guy don't know enough radio 

to pass the exam, he gets no license," 
I declare smoothly. "Just as simple as 
that!" 

"How about crooks ?" Pedro wants 
to know, still leaning casually on his 
broom. 

"Meaning what ?" 
"Guys that know radio, pass the 

exam, and still gyp people." 
"We thought of that," I elucidate. 

"If the City Council's licensing bureau 
gets too many complaints on a techni- 
cian, then they go ahead and revoke 
his license." 

"Won't work," Pedro says complac- 
ently. "Some people complain all the 
time." 

"True," I admit, feeling a little irri- 
RADIO -ELECTRONICS for 
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Servicing 
tated. "But our Technicians' Associ- 
ation will act as an advisory board. 
We can tell whether complaints are 
justified or not." 

"I get it." Pedro nods his head, and 
stares at me accusingly. "The old 
freeze -out, hunh ?" 

I think I see what he's driving at, 
but I choose to play dumb. 

"Freeze- out ?" 
"Freeze- out," he repeats. "If a guy 

belongs to your club, you protect him. 
But if he doesn't, you get his license 
revoked and freeze him out of busi- 
ness." 

"Pedro," I command, my plate cur- 
rent zooming, "you start shoving that 
broom instead of leaning on it, and 
'I'll take care of the thinking around 
here." I go back to my bench, mutter- 
ing to myself, and dig into a . TV set 
that some amateur repairman has 
tinkered up. The audio is dead, and 
the video i.f. has been misaligned. 

"Look here, Pedro," I yell, He drags 
his broom up to the bench, his face an 
emotionless mask. His feelings are 
hurt. -"See what I mean ?" I query. 
"Some screwdriver mechanic tried to 
fix this set, and just messed it up." 

"Yeah," Pedro- says. "Uh- huh." 
"Not only couldn't he fix it," I con- 

tinue, "but he jimmied up all the tuned 
circuits to boot. Now the owner'll have 
to pay for a complete realignment on 
top of the original repair." 

"Too bad," Pedro murmurs. 
"And he'll probably jump me for 

charging him too much." 
"Tell him," Pedro says reasonably. 

"Tell him why the extra charge." 
"Licensing would keep such tinkerers 

out of the business," I argue, pur- 
suing the point. 

"It doesn't take licensing," Pedro 
shakes his head. "The bum is all 
through in that neighborhood. The set 
owner'll tell his friends and they'll tell 
their friends, and that's that. A few 
jobs like this one, and he'll be out of 
business." 

"I guess that's right. But the custo- 
mers have to learn the hard way." 

"Advertise," Pedro suggests disinter- 
estedly. "Can I get back to my sweep- 
ing?" 

He waltzes off with his broom, and I 
go to work on the TV set. When it is 
finished, I gather up my tools and get 
ready to start my pickups and 
deliveries. 

It's almost closing time when I get 
back. Pedro is sitting at my desk, his 
feet resting comfortably on its top, 
talking on the telephone. He hangs up 
hurriedly when I walk in, and jumps 
to his feet self -consciously. 

"Hi, Herk," he greets. "How did it ?" 

"Okay," I say wearily, heading for 
the bench and setting down my tool 
box. "There's a bunch of chassis in the 

truck. Want to lug them in ?" 
"Sure," he answers cheerfully, dis- 

appearing out the door. 

It Pays to Advertise? 
I check the "to -be- repaired" rack to 

see what's come in during the day, and 
then go out front to look over the call 
cards on the desk. I find a sheet of 
paper rolled into my typewriter, and 
read it curiously. "Wanted!" it says. 
"Information concerning gyp- artists. 
The Sequin Radio Technicians Associa- 
tion will welcome the opportunity to 
investigate any complaint you, the 
public, may wish to lodge against any 
of the local radio shops. Excessively 
high charges or inferior workmanship. 

." It ends there, and just then Pedro 
bustles through the door with an arm- 
load of chassis. 

"Hey, Pedro," I demand as he lugs 
them through the door to the service 
bench. "What's this all about ?" 

"What, Herk ?" he asks innocently, 
reappearing without the sets. Then he 
sees what I'm looking at, and starts to 
color a little. "Oh, that," he shrugs, 
trying to be nonchalant. "Just an ad I 
was working on." 

"For what ?" I ask, mystified. 
"Well," he says, leaning on the 

counter and staring out the window 
self -consciously, "I figure if your asso- 
ciation ran an ad like that in the paper 
and listed all the member shops, the 

;r: TEL-Ó-TUIEIE for 

REPLACEMENT! 
PRODUCTION 1800 

IMMEDIATE DELIVERY ON All TYPES! 

PROVED SUPERIORITY! 

For manufacturers, Tel -O -Tube has long meant higher picture 

tube quality at lower cost. The list of famous TV set 
is a 

makers 
rtual 

who 

have specified Tel O Tubes for 
al, Ansley, Crosley, Emerson, 

who's who of the industry- Tele -Tone, Sightmaster, 
Video, Olympic, 

Corporation of 
rrett, Tca, etc. 

eo 
meet the critical approval of these receiver nmanufac manufacturers. t 
Here is indisputable proof of Tel -O-Tube superiority! 

Now Tel-O -Tube means more replacement sales s at lower costs 

for more profits for you. We have stepp ed up our production to a 

new high 
your 

1800 
ment needs for lfinest 

every week - 
to fill your 
of every type -with immediate delivery! 

Tel -O-Tubes are made in our 3 new modern plants under the 

newest, most stringent quality controls and test tolerances, 

backed by the latest engineering "know -how." That's why you 

get more dependable performance and longer life - 
for more sales and more profits -with Tel -O- Tubes. 

New Tel -O -Tube 16XP416" Rectangular 

Take a tip from the quality- conscious receiver 

manufacturers -specify Tel -O -Tube. We have a "honey" 

of a sales story for every TV serviceman 

interested in profits in picture tubes. For full 

details, write NOW to Dept. E-1. 

TEL -O -TUBE SALES CORPORATION 
469 SEVENTH AVENUE, NEW YORK 18, N. Y. 

Telephone: PEnnsylvania 6- 7385 -6 -7 
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Approved by Underwriters 
Laboratories Inc. 

ABa% 

VEE -D-X TWIN LEAD 

LIGHTNING ARRESTOR 

1. For outdoor or indoor use 

2. High frequency - low loss 

3. Easy to install 

4. Unnecessary to cut transmis- 
sion line for installation 

5. Unnecessary to change spac- 
ing of transmission line 

6. Does not vary impedance 

7. High dielectric - low loss 
plastic material. Will not ab- 
sorb moisture. 

$2.00 list 
The Pioneer Lightning Arrestor 

for Television and FM 

VEEEX 
VEE -D -X means video distance 

LA- POINTE -PLASCOMOLD CORP., 
Unionville, Conn. 

Please send me further information about 
your TV antennas and accessories. 

Name _... 

Address 

City Zone State 
J 
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public would steer clear of the other 
outfits." 

"Oh ?" 
"Sure," he continues. "And the ad 

would make the nonmembers sit up arid 
take notice, specially the crooked ones. 
They'd probably straighten up and 
want to join your association." 

"Yes," I say patiently. "And I sup- 
pose you have some other ideas on the 
subject, too ?" 

He nods vigorously. 
"If your outfit would hold classes for 

the guys who don't know enough radio, 
you could help them and the public." 

"Pedro," I tell him, smiling broadly. 
"You've got an idea there!" 

His face lights up like a 6 -volt pilot 
bulb across the a.c. line, and his grin 
touches his ear lobes. 

"Only," I continue, "we've already 
voted for the licensing program, and 
that makes all your suggestions un- 
necessary." 

His grin fades like a scanning raster 
when the high voltage breaks down. 

"It's not too late, is it, Herk ?" he 
asks breathlessly. "You can still call 
an emergency meeting and change it, 
can't you? You're the president." 

"Yeah," I gloat, grinning at his dis- 
comfiture. "I could, but I'm not going 
to!" 

"It's a mistake, Herk," he wails. 
"Once you get this license thing 
started, you can't stop it!" 

"We won't want to," I tell him. 
"When's your committee going to 

the City Council ?" he wants to know, 
and I can see an idea working in his 
head. 

"Wednesday. Why?" 
"This is ÿaturday," he mutters 

thoughtfully. Then he changes the sub - 
jeck abruptly, and brightens up again. 
"Saturday! Hey, Herk, this is payday." 

"Yeah! So it is." I dig deep and pay 
him off. He starts for the door, but he 
stops with his hand on the knob. 

"Herk," he says apologetically, "I 
can't come in after school Monday." 

"Why not ?" 
"I'm student mayor for the day. Got 

to run the city." He opens the door, 
and starts out. 

"Congratulations, Pedro," I answer 
with a laugh. "Don't take any bribes." 
I go back to the bench, and knock out 
some work. 

Up Against the Law 
Monday morning I'm plugging away 

at the bench, and the gong rings for 
the dozenth time, announcing a cus- 
tomer. Only this time it's just a kid, 
maybe fifteen or so, and he's looking 
very tough. His police cap sets down 
around his ears, and he's not too clean. 

"Hi, chum," I greet him cheerily. 
"What's on your mind ?" 

"Ya Hercules Newton ?" the kid 
growls. 

"Yeah," I acknowledge, surprised. 
"Who're you ?" 

"Chief a pleece," he snarls. "Where's 
ya license ?" 

"What license ?" I ask; remembering 
Pedro's remark about being mayor for 
the day, and deciding this kid's playing 
cop in the same game. 

"Ya technician license," the kid 
snaps, putting his hands on his hips 
belligerently. "Have to close ya up if 
ya ain't got one." 

I decide to humor him. 
"I don't have one yet, chief," I say. 

"But I'll be happy to apply for it. 
What do I have to do ?" 

The kid whips out a piece of paper, 
and reads it to me. It's copied right 
out of a physics book, apparently, and 
the kid has trouble reading it. 

"How many lectruns in the orbutts 
of a merkry adam ?" he stumbles. 

"You mean how many electrons in 
the orbits of a mercury atom ?" 

"At's what I said." 
"I haven't the faintest idea." 
"Too bad," the kid declares, stuffing 

the paper back in his pocket. "Ya 
flunked the exam. No license. Gotta 
close ya up." 

$1,200.00 PRIZE CONTEST 
RADIO- ELECTRONICS IN THE HOME 

Midnight of May 1, Eastern Standard Time marks the closing of the second 
month's Radio -Electronics in the Home contest. Entries for the May contest 
must be postmarked before this date. The closing date for the April contest 
is midnight, April 3. 

FIRST PRIZE $50 
SECOND PRIZE $25 
THIRD PRIZE $15 
FOURTH PRIZE $10 

Monthly prizes totaling $100 are given for the best ideas on applications of 
radio -electronics in the home. 

Prizes will be awarded in accordance with novelty, general importance of 
the application or device, smallness of cost involved in building it, and 
practicability. 

Any ideas may be submitted. Highest prizes will be awarded to contestants 
who have actually built the device and submit photographs to prove it. 
Lesser prizes will be given for "ideas" and entries not accompanied by 
photographs. 

For compete details and rues of the contest see page 35 of 
R'010 ELECTRONICS for March. 
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that I'i1TíI1s 

the hillilall ere 
Invention of the iconoscope- 

TV's first all- electronic "eye" -led to 
supersensitive RCA image orthicon 

television cameras 

No. 3 in a series outlining high 
points in television history 

Photos from the historical collection of RCA 

Had you attempted to invent a television camera from 
scratch, odds are you'd have followed the same path as 
early experimenters -and tried to develop it on mechani- 
cal principles. 

Illogical? Yes, in the light of what we now know about 
electronics. But electronics was young in television's 
infancy. At that time the best way to take television pic- 
tures was with a mechanical scanning disk, invented in 
1884. 

Revolutionary was the invention of the iconoscope by 
Dr. V. K. Zworykin, now of RCA Laboratories. Here was 
an all -electronic "eye" for the television camera ... no 
moving parts, no chance of mechanical failure! 

Mechanical scanning equipment, used at RCA -NBC experi- 
mental television station W2XBS in 1928, long before the present 
RCA image orthicon camera came into existence. 
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Dr. V. K. Zworykin of RCA Laboratories with his iconoscope tube. 
Its successor, the image orthicon, has been developed by RCA 
scientists to have up to 1000 times greater sensitivity. 

Carrying forward the development of television pick- 
up tubes, RCA scientists have developed the image 
orthicon -eye of today's supersensitive RCA image 
orthicon television camera. So keen is this instrument's 
vision that it sees by candlelight or by the faint flicker 
of a match. 

Despite its simplicity of operation, the RCA image 
orthicon tube is a highly complex electronic device. In- 
tegrated, within its slim 14 -inch length, are the essentials 
of 3 tubes -a phototube, a cathode ray tube, and an 
electron multiplier! 

The phototube converts a light image into an electron 
image which is transferred to a glass target, and scanned 
by an electron beam to create a radio signal. The electron 
multiplier then takes the signal, and greatly amplifies its 
strength so that it can travel over the circuits which lead 
to the broadcast transmitter. 

Inside the tube itself, more than 200 parts are assem- 
bled with watchmaker precision. For example, a piece of 
polished nickel is pierced with a hole one -tenth the thick- 
ness of a human hair ... a copper mesh with 250,000 holes 
to a square inch is used ... and the glass target is bubble- 
thin ! Yet all are assembled and made to work -at RCA's 
Lancaster Tube Plant -with precision. 

Actually 100 to 1000 times as sensitive as its parent the 
iconoscope, RCA's image orthicon pickup tube literally 
rivals the human eye. And when an outdoor telecast may 
start in daylight and wind up in the dim light of dusk - 
that's a necessity! 

Radio Corporation of America 
WORLD LEADER IN RADIO -FIRST IN TELEVISION 
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THIS ONE BOOK ANSWERS 
THOUSANDS OF TV QUESTIONS... 

USE IT ro INCREASE YOUR 

INCOME ! 

OVER 

900 
PAGES ! 

Fully illustrated 
with charts and diagrams 
COMPLETE AUTHORITY 
ONLY $5.00 

14 Books Complete in one volume ... 
saves you time. 

INVALUABLE HELP 
FOR YOU . . If you are an 

engineer, technician, student, or in 
television work of any kind. 

When trouble shooting, testing, installing, constructing either receivers or transmitters, you can use the 
data and basic knowledge found in this one handy reference book. It can help you solve basic problems 
quickly in your shop, drafting room, studio, or in the field. You have just one source to find the answers 
quickly to all problems. If your income depends on any one of the many phases of television you cannot 
afford to be without this reference book. 

Get them at your favorite dealers. If he can- 
not supply you, order direct, using the coupon. 

RADIO DATA BOOK 

Over 900 pages. 12 

sections, completely il- 

lustrated ONLY $5.00. 

COMPLETE RADIO & TV 

LIBRARY 

Both Radio and Video Hand- 

book. Make an attractive valu- 

able reference set. Buy both 

books and save money. ONLY 

$9.00. 

swilm I1 ..1 

MAIL ORDER 
COUPON NOW 
BOYCE -ROCHE BOOK CO. 

MONTCLAIR, NEW JERSEY 

Please send me the following, postpaid: 

....Radio & Video Library @ $9.00 

. Radio Data Book @ $5.00 

Video Data Book @ $5 00 

Check or M. O, enclosed in amount 

of $ Send them C.O.D 

Name 

Address 

City State 
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"Wait a minute," I argue. "What 
difference does it make to a radio man 
how many electrons there are in any 
atom ?" - 

"Ya oughta know," the kid snarls. 
"Can't have no dummies in the bizness 
to gyp the public. Wanta try the 
other exam ?" 

"Sure," I say, smiling in spite of 
myself. "I'll give her a whirl." 

He digs out another scrap of paper. 
"What's ohums law ?" 
"Ohm's law," I translate. "That's 

more like it. `I equals E over R'." 
"Don't tell me about it," the kid 

growls. "Fer this exam ya gotta write 
yer answers." He pauses and scowls 
at me. "On a hunderd dollar bill!" 

I go to the telephone and call the 
city hall, not quite sure whether I 
should laugh or get mad. I ask for the 
mayor, and sure enough, Pedro 
answers. 

"Pedro," I say. "This is Herk." 
"Hi, Herk. Call me Your Honor." 
"Okay, Your Honor. Your chief of 

police is trying to shake me down," I 
say, eyeing the kid in front of the 
counter. He is still glaring at me, but 
not in the least perturbed otherwise. 
"He wants me to write my license 
exam answers on a hundred dollar 
bill. Bribery." 

"No, Herk," Pedroi,says calmly. "Not 
bribery. That's to defray the cost of 
operating expenses in this licensing 
procedure. Perfectly legitimate. Better 
do like he says if you want your 
license." He hangs up on me. I sit 
there a minute with a dead phone, and 
then I slam it down on its cradle. 

"Look, chief," I falter, facing the 
kid again. "There's some cheaper way 
for me. What is it ?" 

The kid gives me a long look, and 
then whistles shrilly. Another boy 
about the same age answers the call 
by walking in the door, planting his 
feet wide apart in front of the counter, 
and winking solemnly at the chief of 
police. 

"This here guy," explains the chief, 
"has got a technician license. If ya hire 
him to run yer store for a finn a week, 
we won't hafta close ya up." 

"Hi," I ask the newcomer. "You 
know any radio ?" 

"Nope," he says cheerfully. "Don't 
know nothin' about it." 

"Then how," I ask him, "did you 
manage to get a technician's license ?" 

"Politics," the squirt replies, in a 
confidential tone of voice. He leans an 
elbow on the counter, spits on the floor, 
and whispers at me. "Me cousin's a 
alderman." 

"Here's a buck for you guys," I say, 
suppressing a smile. "Now beat it and 
leave me alone." They both grab the 
bill I hold out, and run through the 
door together, clutching the money 
between them. 

I stand there at the counter a min- 
ute, scratching my head, and then I 
reach for the telephone again. 

"Pedro," I say when my connection 
is completed. "I mean, Your Honor." 

"Yes, Herk," he says sternly. "Speak 
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up, please. I'm a busy man." 
"I'm convinced," I confess humbly. 

'"It could happen. You write that ad 
for me, will you ?" 

There is dead silence for a minute. 
Then a little laugh sounds in my ear. 

"Sure, Herk," he says happily. "I'll 
do it right away." 

"That's swell, Pedro. Because I'm 
going to call an emergency meeting of 
the association for tonight. I'd like to 
read them your ad." 

"Okay, Herk." 
"And I'd like yea to give your views 

on licensing at the meeting, too." 
"Me ?" Pedro gasps. "I'm just a 

kid." 
"I'll have a ten dollar bill here with 

your name on it," I say softly. 
"But there's one thing," Pedro con- 

tinues hurriedly. "I'm awfully old for 
my age." 

UNIQUE CRYSTAL PROBE 
MANY owners of such d.c. vacuum - 

tube voltmeters as the RCA Volt - 
Ohmyst have constructed a.c: r.f. test 
probes for their instruments, using 
1N34 crystal diodes. These probe cir- 
cuits are peak- operated and are of the 
.shunt -diode type. 

TEST PROD 

ALLIGATOR CLIP 

CI 

IN34 

CATH 
c 

104 
CATH 

TO DC VTVM (SUCH 
AS VOLTOHMiST 

IN34 

OATH 

c2 
C4 

104 
CATH 

21---CASE 

CI,C2,C3,C4= .01µf POSTAGE STAMP MICA 

The probe circuit shown in the ac- 
companying circuit diagram is unusual 
in that it has an a.f. -r.f. voltage -quad- 
rupler arrangement. Voltage stepup is 
obtained without a transformer. The 
d.c. output voltage of this probe is 
equal to approximately 5.66 times the 
r.m.s. value of the input voltage. This 
results in a much increased meter sen- 
sitivity. For example, the full -scale de- 
flection on the 0 -3 -volt d.c. range of 
the v.t. voltmeter will indicate an a.f. 
or r.f. input voltage of only 0.53 volt 
r.m.s. when this probe is used. 

Although the voltage -quadrupling 
probe uses four 1N34 crystals and four 
'0.01 -µf postage -stamp mica capacitors, 
it may be built into a small -sized con - 
tainer. The crystal polarities indicated 
in the schem ̂ tic must be followed ex- 
actly or the circuit will not multiply 
correctly. 

It is advisable to make an individual 
voltage calibration after the probe has 
been completed and plugged into the 
d.c. vacuum -tube voltmeter, since the 
rectification efficiency of production - 
lot crystals varies and the 5.66 multi- 
plication factor might not hold exactly 
for a particular quartet of crystals. - 
Rufus P. Turner 

NEW! 
DIRECTION INDICATOR 

alliance 
CTEN NA ROTOR 

TV ANTENNA ROTATOR 

63 

Handy New 

Direction 

Indicator 

DELUXE MODEL 

DIR 

This deluxe model Alliance Tenna -Rotor is in use and on sale in every 
TV market! Priced only slightly higher than the standard AT R, it provides 
a direction indicator which quickly shows where the antenna is pointed! 

Here's why it pays to sell Tenna- Rotor! 
The only rotator proved by thousands of users in major TV markets from coast 

to coast! 

Tenna-Rotor is demonstrated in over 2 million TV homes each week! 
Millions see the Alliance films now scheduled on 52 TV stations! 

Tenna -Rotor has Underwriters' Laboratories' approval! 
Tests conducted by Electrical Testing Laboratories Inc. prove Tenna -Rotor 

works in sub -zero - rainy, snowy and icy weather! 
The only rotator featuring the Alliance 4- conductor cable with "Zip" 
feature which makes for faster, easier installations! 
Guaranteed for one year! 
Write for your copy of "Fastest profit maker in Television today." 

Alliance Manufacturing Company Alliance, Ohio 
Export Department: 401 Broadway, New York, N. Y., U. S. A. 

30 -50 Megacycles FM 
New PR -31 Receives More 

MOBILE CALLS 
Emergency thrills ... hear "news in 
the making" . . . as it happens. 

6 Tube superheterodyne, 115 volts AC 
or DC. Now you may enjoy 

POLICE MARITIME 
FIRE FORESTRY LIST 
HIGHWAY TELEPHONE PRICE 

PR -8 POLICALARM tunes 152 -162 mc. $39.95 
See your dealer or write Dept. RE -5 

s4495 

*poLIcQALaRM 
RADIO APPARATUS CORP. 

303 FOUNTAIN SQ. THEATER BLDG. 
INDIANAPOLIS 3, INDIANA 
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;We 
OAK RIDGE 

FOR FIELD OR BENCH WORK ... 

Electronics 

miniatures 

work like GIANTS for You! 
EASIER, FASTER, MORE PROFITABLE 

TV -FM SERVICING.. at lowest cost! 

91GwnL GperPAT4R 

aaf R,aae ^aaDiCTB 

2I 3 "g1r4I. 
11,ü:ájîltb ILldi{d1ldtlítil 1$Ìdttltiil:ehltl i I 

OAK RIDGE 10 -in -1 MINIATURE (I 

TV -FM SIGNAL GENERATOR 
Pinpoints any signal failure from antenna to CRT or 
speaker in 2 minutes flat! Incorporates 3 separate 
tuning bands and modulation output and attenuotor 
for TV 8 FM. Generates a signal to perform as coin 
plete 

. 

RF, OSC, and Miser (1st Del.) Tester Video IF Tester Audio I 

Tester Video & Audio 2nd Detector Tester Video & Audio Ampli- 
fier Tester Sound Trap Aligner or Tester Adjacent Picture Trop 
Aligner or Tester Marker Generotor Antenna Orientation Tester 

Antenna Sensitivity Tester. 

You get ALL TEN IN ONE with this extremely adapt- 
able, precision -mode Model 103! Size: 53/4x4x21/4". 
Dealer's Net $29.95. 

OAK RIDGE 7 -in -1 MINIATURE 
TV -FM -AM SUBSTITUTION TESTER 

Which of these Servicing Aids do You Need Most? 
Test Speaker Without Transformer Test Speaker With Transforme 
Paper Conden 

fe 
r Substitutor Electrolytic Condenser Substituto 

Fixed Resistor Substitutor Porioble Potentiometer Substituto 
Audio Signal Tracer for Video, Audio & Sweep Circuit, in TV,FM, 
AM, Audio Amplifiers, etc. 

You get ALL SEVEN IN ONE with the versatile, pre- 
cision -made Model 1011 Size: 5'/e x 4 x 
Dealer's Net $16.25. 

OAK RIDGE 

3 -in -1 

MINIATURE 
TV HIGH 

VOLTAGE 

TESTER 

Accurately checks all high voltages in any direct -view o 
projection TV set. Has precision 10,000 ohm /volt move 
ment, three scales: 0-50ßV, 0-15KV, 0-30KV. Complete 
with special high voltage test lead. Size: 5% x 4 x 2 % ". 
Dealer's Net $14.95. 
Boost your efficiency and earnings! Ask your parts 
jobber for these amazing new MINIATURES today! 

I! 
Write for free Catalog T -E. 

OAK RIDGE PRODUCTS 
239 EAST 127th STREET NEW YORK 35, N. Y. 
Manufacturing Division of VIDEO TELEVISION, INC. 

Makers of the famous OAK RIDGE Patented 
SNAP -LOCK TV -FM Antennas and Accessories. 

Aircraft flying through storm accumulates both positive and negative charges. 

Static Troubles 
in 

Aircraft Radio 
By THERESA M. KORN 

RADIO interference can be so de- 
structive to communications in 
modern aircraft as to result in 
crashes. This is true, in particu- 

lar, of aircraft navigated by radio. 
Visual indications of radar and other 
navigational devices can be obliterated 
by radio noise. 

The air force and commercial serv- 
ices are keenly aware of the effect 
radio noise has upon the morale and 
efficiency of air crews. They have found 
that even small quantities of radio 
noise can become so annoying that, to 
escape it, crews turn down receiver sen- 
sitivity to such dangerously low levels 
that communication is unreliable. 

Radio noise includes periodic corona 
discharges from the aircraft, atmos- 
pheric electrical discharges, and man- 
made noise. 

Corona discharges produce precipita- 
tion static, which resembles frying, 
crackling, and musical "crying" sounds 
together with rumbling background 
noise. 

Precipitation static results when 
large electrical charges on propeller 
tips, antennas, and other aircraft ex- 
tremities discharge into the surround- 
ing atmosphere. These large charge 
densities are produced by the rapid im- 
pact and friction of rain, snow, sleet, 
hail, or dust upon the aircraft skin. 

Another type of precipitation static, 
external field static, occurs during flight 
through the strong electrostatic fields 
of thunderstorms. By induction, large 

concentrations of positive or negative 
charges accumulate on some portions of 
the aircraft while other portions ac- 
quire an opposite charge, as shown on 
the Curtiss P -40 in the photo. Radio 
noise results when the charge concen- 
trations reach the critical breakdown 
point of the adjacent atmosphere and 
corona discharges occur. 

Corona discharge, or St. Elmo's fire, 
is sometimes visible to the occupants of 
the aircraft as streamers of bluish 
flame up to 6 inches long. To prevent 
such corona discharges, ten to twelve 
dry -wick dischargers are mounted on 
aircraft extremities to drain off eléc- 
trostatic charges to the surrounding 
atmosphere as they accumulate. The 
use of dielectric- covered wire in the 
new antistatic antennas also greatly 
reduces precipitation static. 

Atmospheric static occurs in receiv- 
ers as random bursts or crashes of 
varying amplitudes during the light- 
ning discharges of thunderstorms. The 
intensity of this radio noise depends on 
the geographical location, season, and 
weather. It is most severe in the tropics 
during the rainy season. 

Mon -made noise 
The most troublesome sources of 

man -made noise are the electrical 
transients caused by electrical rotating 
machinery, ignition systems, and other 
current - interrupting devices. 

Of these, the worst radio offender is 
the ignition system. Each time a spark 

RADIO -ELECTRONICS for 
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Electronics 
plug is fired, a steep -wavefront voltage, 
rich in harmonics, is set up. This inter- 
ference may be severe unless the entire 
ignition assembly is effectively shielded 
to prevent radiation to receivers. 

Ranking close to ignition noise in pro - 
du:tion of radio interference are vari- 
ous pulsed electronic devices, including 
radar equipment, which produces peri- 
odic pulses of high amplitude. Adequate 
shieiding and placement of these units 
as far from receivers as possible is 
absolutely necessary. 

Machinery with moving contacts 
(vibrators, relays, and voltage regula- 

tors) can produce clicks in receivers 
each time they make or break contact. 
These current interruptions cause tran- 
sients that are not usually serious un- 
less they are repeated frequently. 

Less- important sources of man -made 
noise are industrial areas on the ground, 
electrical equipment in nearby aircraft, 
and interfering transmitter signals. 

Although some hash may occur in re- 
ceivers in the vicinity of large indus- 
trial areas, it is not a serious hazard 
since the intensity is usually low and 
the duration short. This is also true of 
radio noise from nearby aircraft, but 
this source can be very troublesome if 
the noisy aircraft is one of many other 
planes flying in close formation. 

Radiation from other transmitters 
presented a special problem to . military 
aircraft during the last war. Although 
some of the signals were from friendly 
transmitters, others were jamming sig- 
nals from enemy sources that required 
special remedial action. 

Receiver internal noise appears as a 
random sizzling, hissing, or crackling 
sound. In visual output devices, it 
causes the spurious indications called 
hash or grass. This background noise, 
inherent in the circuit components, is 
caused by thermal agitation in the re- 
ceiver input resistance, tube hiss, and 
shot effect in radio -frequency stages. 
Leaky capacitors, defective batteries 
and tubes, poor contacts, and noisy car- 
bon resistors are also noise sources. A 
periodic check of the equipment will 
help to keep these effects at a minimum. 

When radio noise enters a receiver, 

"Didn't I see you on television the 
other night ?" 

APRIL, 1950 

WE'RE BEING t \m 
SWAMPED Q ' ̀ - \ e 

WITH ORDERS 

?`Et 
? 

BLOOP 
81A p 

FOR THE NEW NIAGARA HI -PASS FILTER KIT. 

You don't have to be plagued with TV Interference. 
We guarantee positive protection against amateur, 
diathermy, industrial and all other R.F. interference. 
No loss in brightness or clarity. Money back if it 
does not work. Designed for 300 ohm antenna feedline. 

*Cat. No. C -281 (We can supply everyone at the 
fabulously low price of) .... $1.95 plus ;t, 5ú :s.ä 

HAMS -DON'T BE BLAMED FOR TV!! 
Tests have proven that Niagara's NEW LOW -PASS 

FILTER KIT Attenuates frequencies above 40 MCS. 
Passes ALL frequencies below 40 MCS. Less than 
1 /60 of I DB. insertion loss. Fits any 72 -50 ohm line. 
Will take up to o full KW. Directions included. 
'Cat. No. C -279 $4.95 plus 25c shipping in U.S. 

BARGAINS IN SOUND POWERED PHONES 
Talk up to 10 miles without batteries. Ample vol- 
ume. May be paralleled. Two types -both com- 
plete with cord and plug. 
Type "O" Chest set mike with headset phones, 
RCA #M 1-2475. Our Cat. No. C -299. Special $4.95. 
Type "Q" Headset with "Swing- Away" Mike 
attached. RCA #MI -2454. Our Cat. No. C -300. 
Special $9.95 each 

T -24 CARBON HAND MIKE 

A rugged mike with push - 
to -talk switch, ideally 
suited for mobile or ma- 
rine use. Features -7 ft. 
flexible rubber cord PL- 
106, anti -noise choke and 
JK -38 jack into which 
two other mikes may be 
plugged, making a 3 -way 
parallel talking circuit. 
Cat. No. C -278 
Very special.. 

.7 
S1.UU each 

Postpaid oi U -S.A. 

BT CUT 1000 KC. CRYSTAL 

Fine precision crystal originally 
used in frequency standard. 
Low drift, moisture sealed, BT 
cut. Brand new in 3/4" pin spaced 
holders. LAST CHANCE! Cat. 
No. C 189 
YOUR COST $4.95 

BRAND NEW TUBES 
TRANSMITTING RECEIVING 

E1148 $ .34 IH5GT 8 .50 
2C26 .28 3A4 .27 
513P1 1.70 387 .29 1Y .28 3D 
211 .28 6C4 90- 
803 3.63 6A R5 .54 
805 3.63 6136 .42 
813 6.90 6K7GT .43 
815 1.37 6SH7 .27 
843 .38 6557 .53 
954 .1R 7C4 .28 
955 .18 12A6 .15 
957 .18 12H6 .22 
9584 .19 I2K7GT .49 
1619 .18 128H7 .29 
1625 .18 12SR7 .29 
1626 .18 28137 .29 
7193 .47 35L6GT .49 
9004 .18 50B5 ,49 
9006 .15 50L6GT .51 

ALL QUANTITIES LIMITED 

Send for complete new Tube listing "C" 

*Dealer 
Inquiries 

invited 

MORE BARGAINS 

IN SURPLUS EQUIPMENT 

1-2 or 3 of each Check every Tine! 

Wilcox CW- 3 -110V Superhet Revr. New $75.00 
Antenna notating Motor RL -42A Reel Esc 2.93 
W. E. AMTR MUD. Comp. Iv/ controls spares 

New . .. 22532..00 00 
MN 26C Radio Compass -New 
MN26C Radio Compass -Used 26.95 
733D Localized Receiver Exc. 6.95 
AN -APN -1 Altimeter -L.N 18.955 
279N Modulator BC456A w /tubes Exc. 2.65 
274e1 Modulator BC458A Fair less tubes 1.68 
SCR 522 Receiver BC624 Exc. lose tubes 7.9á 
BC IOOOA Transceiver New 300,00 
BC 645 Transceiver. Contr. Box. Bpi, In- 

struction book. New 17.95 
T -17 Handmike 200 Ohm Imp. Exc. 3 for $1.95 
PE 94 24V. DXN. for SCR522 Used L.N 2.95 
Surplus Nadia t,onv. Manual Vol. 1 or 2.. 2.50 
BC 654 80 Meter XMTB & RCVR. w /Lubec 

XTAL L.N. 24.95 
ASD Radar Set Complete-Ness (Price on Request) 
ASD Parabolic Antenna- Rotable -L.N. 

(Price on Request) 
2601A Parabolic Rot. Ant. -L.N. (Price on Request) 
R784 APS 15A Electronic Camera (Price on Request) 
80221 Freq. Mtr. w /XTAL & CaUb. Book 

L.N. 

GE 25 Watt Phone XMTR Model GF4A Pow. 

0 

LM Freq. Mtr. w /XTAL, Book. Mod., Exc 
$75.0 
90.00 

TBY, Navy 6 & 10 Mtr. Bat. Transceiver 34.95 
RME69 RCVR. w /S1'KR -VT. GD. 59.00 
BC -375 Tuning Units New -cased 4.95 
BC -375 Tuning Units Used -cased 3.95 

Sup. Exc. 
ATD 50 Watt XMTR New 4929.9.95 

5 

JQ Navy 6V. Port. Audio Ampl. w /V1B. Sup 9.95 
Gibson Girl Emergency XMTI{. New 2.89 
BC 614 Speech Amplifier For BC610 L.N. 55.00 
W 1252 Electronic Wavemeter 22 -30 Mcs. Exc 44.95 
BC Ant. Tuner for RC610 L.N 59.90 
BC 342 Navy Comm. RCt' R. Exc. 69.95 
McMurdo Silver RCVR. Mod. 801 G -80 Mtn, 

w /tuhes L.N. 29.95 
Gon -Set 50 -54 Mc. ('one. L.N. °- 
Beach 80 Meter VFC New 
Handy 28.5 -99.7 Mc. Cone. New 

19.95 
24.95 

BC -347C Interphone Ampiif. L.N 2.95 
Dynamotor SA 5088 Inp. 18V. /OutP. 450V 4.95 
GP7 Tuning Units -New -cased range A -D 4.95 
GP7 Tuning Units -Used -cased range A -D 3.95 
GP7 Tuning Units -Used -no case range A -D 2.95 
BC 610 Plug-in tuning units TU47 to TU54 3.50 
AN -APN -4 Revr. Exc 14.95 

160 Greenwich Street, New York 6, N. y. 

No C.O.D.'s. 
All prices 

F.O.B. 
our N.Y. 

warehouse. 
Minimum order 

$2.00 
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66 Electronics 

PHONOMOTOR MARKET 
"A motor for every phonograph requirement "... this General 
Industries slogan is as true today as it was thirty years ago when 
it was first introduced. Today General Industries manufactures a 
complete line of single- speed, dual -speed and three -speed motors 
for use in every type of record player and automatic record changer. 
General Industries offers you the popular belt -drive Model TS 
3 -speed motor for both automatic record changer and manual 
use, and the turret model 3 -speed motor illustrated for automatic 
record changer applications. Write today for complete details. 

Model illustrated is a 
turret -type 3 -speed 

motor currently being supplied 
only to record -changer manufacturers, 

and incorporating their own specifications. 
Turntable speeds of 3355 -45 -78 RPM are 
secured through three separate ulleys mount- 
ed on a turret plate. By means of a simple lever, 
the desired pulley is brought into contact with 
the idler wheel. The two pulleys not in con- 
tact with the idler wheel remain stationary. 

DEPARTMENT C ELYRIA, OHIO 

SOUND 
POWER 
PHONE AND 
CHEST SET 

RCA MI- 2454 -B 
Complete with 24' of 
Rtbber Covered Wire 
New export packed 

Shipping weight 6 lbs. 

$695 Per Set 2 Sets 51 350 
Each Set Fully Guaranteed 

Brand New Government Cost, $42.00 ea. 

XTALS 500KC R B/U rb °ana °'new °'S1.Se 

McCONNELL'S 3974 Germantown ave., 
P3834 Penna. pn5 -ve., 

TELEVISION RECEIVER -$I.00 
Complete instruction' for building your own television 
receiver. 16 pages -11':17' of picture,. pictorial dia- 
grams. clarified schematics. 17"a22' complete schematic 
diagram & diesels layout. Also booklet of alignment 
instructions. voltage & reei'tance tables and trouble- 
shooting hint' -All for SI 00. 
CERTIFIED TF.I.EVISION LABORATORIES 
Dept. C. 5507 -13th Ave.. Brooklyn 19. N. Y. 

SEE RADIO -ELECTRONICS 

of 

THE RADIO PARTS SHOW 

Chicago, May 22 -25 

Hotel Stevens, Room 602 

it does so by either conduction, induc- 
tion, or radiation. 

Man -made noise, for instance, reaches 
the receiver through the common bus 
of the electrical system by conduction. 
Conductive coupling occurs only in 
circuits close to the noise source, since 
its effectiveness decreases as the square 
of the distance from the source. 

As currents flow through the conduc- 
tors, electromagnetic fields are set up 
around them. These fields are capable 
of inducing interference currents in the 
receiver. Parts of the fuselage, com- 
partments, and bulkheads can be used 
as shields against inductive coupling. 

Some of the electromagnetic fields 
about conductors of radio noise are 
radiated at the speed of light, just as 
radio- frequency energy is radiated from 
a transmitting antenna. 

Paths of entry to, the receiver for 
noise energy include the antenna and 
its lead -in, the receiver power and con- 
trol wiring, as well as the receiver case 
and output leads. Radio noise energy 
can be kept out by suppressing it at its 
source, by adequate shielding and filter- 
ing, and by wisely selecting installation 
locations. 

Extensive experiments have been con- 
ducted to determine the thresholds of 
intelligibility of speech under various 
noise conditions. The threshold of intel- 
ligibility, is that speech -to -noise ratio 
at which the listener is just able to fol- 
low the gist of conversation through 
electrical noise. A speech -to -noise ratio 
of 4 to 1 is generally accepted, al- 
though then a listener misses almost 
10% of the single, isolated words 
spoken. For reliable communication, 
a speech -to -noise ratio considerably 
greater than 4 to 1 is essential. 

Ambient acoustical noise is not radio 
interference in the strict sense of the 
word, but it has an important bearing 
on the problem. A sufficiently large 
speech -to -noise ratio must be main- 
tained despite the noise generated by 
the engine, propellers, exhaust, and 
slipstream. To do this, the receiver out- 
put must be greatly increased. How- 
ever, increasing the receiver output am- 
plifies the electrical noise as well as 
the signal. The resulting din is very 
annoying and lowers the crew's effi- 
ciency. 

Until just a few years ago, the task 
of radio noise elimination amounted to 
merely attaching a filter here, adding 
a bit of shielding there, and assuming 
the remaining noise was a necessary 
evil. Today extensive research and ex- 
perimentation show that a surprisingly 
large amount of radio noise can be 
eliminated on the designers' drafting 
boards even before the airplane or its 
components are built. The responsibil- 
ity for low -noise design in aircraft lies 
with three key men : the radio and elec- 
tronic equipment designer, the elec- 
trical equipment designer, and the 
radio installation designer. 

Even with good design, however, 
there is sometimes a certain amount of 
radio interference that must be elim- 
inated. The amount of this noise can be 
measured only by testing the completed 
installation under flight conditions. 
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GEIGER TUBE FEEDBACK 
RESPONSE amplitude of many 

Geiger -Muller- counter amplifiers 
may be increased, sometimes spectacu- 
larly, by adding surge -type feedback to 
the circuit. Click amplitude increases 
greatly, and very little is added to the 
weight of the equipment. 

One method of introducing very ef- 
fective feedback is to insert the pri- 
mary of a small interstage transformer 
(approximately 1:1 ratio) into the 
B -plus lead of the amplifier tube, and 
to connect the secondary in the grid 
return, as in the diagram. The sec- 
ondary is so polarized that an increase 

PHONES 

v 

in plate current makes the grid posi- 
tive momentarily. When an incoming 
pulse from the G -M -tube circuit puts a 
small negative pulse on the grid of the 
1T4, the plate current decreases 
slightly. This reduces current in the 
secondary of the transformer, which 
continues to drive the grid more nega- 
tive as long as the plate current de- 
creases. The resultant plate current is 

very strong surge, producing a loud 
ick in the headset. 
This circuit is very effective in por- 

table equipment, but will respond to 
any impulse anywhere in the circuit; 
therefore, a "clean" plate supply is es- 
sential. The amplifier will respond to 
plate circuit "hash" just as effectively 
as it will to a G -M -tube discharge. 

The same principle is applicable to 
stationary equipment, but usually re- 
quires limiting resistors in the circuit 
so that a really good surge will not 
melt plates in the amplifiers, with 
accompanying pyrotechnics and shut - 
down for repairs. -Ronald L. Ives 

(Another method uses a 1U5 for the 
amplifier, coupling the diode section 
plate to the amplifier plate with a small 
trimmer and to the grid through a 5- 
megohm resistor. Electrons drawn by 
the diode plate go to ground through 
the resistor, thus adding to the im- 
pulse on the grid. Editor) 

TRANSMITTING TUBE CHECK 
Only very large commercial tube 

users have equipment to test transmit- 
ting tubes. However, a simple and satis- 
factory check can be made as follows. 

Detune the final or multiplier circuit 
in which the tube is being used, noting 
the plate current. This current rises 
at either side of resonance. With a new 
tube the rise will be much higher than 
with a much -used tube. Emission drops 
with use; therefore the rise is more 
limited in a tube that needs replacement. 

If the operator takes periodic off - 
resonance readings, he can judge the 
condition of his tubes. No circuit should 
be left detuned longer than necessary, 
of course. I. Queen 
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SERVICE MAN'S INCOME 

BUILDER 

Provides Stable Pattern 
for Aligning T V 

Anytime ... Anywhere 
HOME OR SHOP 

Here is the instrument for 
television trouble- shooting that 
is completely independent of 
station operation. 
A new portable instrument es- 
pecially designed to make TV 
Warranty Servicing simpler 

and more profitable. 
Now you can prove to any customer 
in his home, by an electronic instrument 
that his set is properly aligned. Then, if 
reception is still faulty, you are able to 
show the receiver is not at fault. Perhaps 
a better antenna installation is needed. 

Model 620 is a compact, portable in- 
strument built to the high HICKOK 
standard. Technicians who seriously 
considered dropping warranty servic- 
ing now use the 620 and profit by it. 
Ask any technician who owns one. 
See your jobber for complete information. 

High output to 5,000 microvolts. 

Checks relative receiver sensitivity; 
horizontal and vertical deflection 
circuits. 
Permits alignment of linearity, 
drive, width, height, hold and 
horizontal AFC controls. 

Connects to receiver antenna. 

Blue hammertex portable steel case. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10531 Dupont Avenue Cleveland 8, Ohio 

Please send me complete details on the new HICKOK 620 Television Linearity Pattern Generator 

NAME 

ADDRESS 

CITY STATE 

1910 Our 40th Anniversary 1950 

NEW LOW PRICES ON 

TELEVISION CONDENSERS 

.05 -2500V $ 

.1 -2500V 

.05 -3000V 

.003 -60001 

.01 -6000V 

.52 

.57 

.54 

.49 

.58 

ONE POUND ECONOMY ROSIN SOLDER....$ .49 
ONE POUND DELUXE ROSIN SOLDER .54 
$3.95 SOLDERING IRON, 100 watts 1.77 
VM 2 -SPEED RECORD CHANGER, 78 & 331 19.94 
APPROVED ZIP CORD. 18 gouge, 500 feet 6.89 
FM CONDENSER & COIL KIT, w /instructions 4.95 
OUTPUT TRANSFORMER, matches 3Q5 .44 
OUTPUT TRANSFORMER, pushpull 2 -6V6 .69 
SELENIUM RECTIFIER. 75 mills .54 
VOLUME CONTROL, less switch, 250000 ohms .16 
VOLUME CONTROL, less switch, 1/2 meg .16 

.05 -6000V .79 VOLUME CONTROL, less switch, I meg .16 

.0005 -7500V .48 TOGGLE SWITCH POPULAR TYPE DPDT.... .36 

.03 -7500V .68 50( BOTTLE PHILCO FURNITURE POLISH.... .09 
TELEVISION NO GLARE FILTER 16" 1.85 

.003 -7500V .52 TELEVISION TWIN LEAD -IN, 300 ohms, 100 ft.. 1.39 

.005 -7500V .57 RG59U COAXIAL CABLE. 72 ohms, 100 feet.... 3.95 

BROOKS RADIO DIST. CORP. 80 VESEY ST., DEPT. A NEW YORK 7, N. Y. 
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A Simple Electronic Key 

The electronic key, a compact assembly. 

N electronic key based on a mul- 
tivibrator circuit was described 
in "A Deluxe Electronic Key," 
by Wilbur R. De Hart, in the 

September, 1946, issue of QST. Such 
an arrangement is well worth consid- 
eration if good results are to be ob- 
tained from the multivibrator circuit. 
Other circuits may perform just as 
well, but most of them require more 
than one adjustment to change speed, 
while others are less dependable in op- 
eration. In both keyers described in 
this article, the basic multivibrator 
circuit and speed -switching arrange- 
ment have been followed. The mechan- 
ical construction has been simplified by 
utilizing the keying mechanism of a 
regular bug instead of a separately 
constructed mechanism, which would 
be a tedious job without proper tools 
and other equipment. 

Since the keyer diagrammed in 
Fig. 1 was constructed with a semi - 
portable feature in mind, such space - 
consuming items as a vacuum -tube key- 
ing arrangement and an audio oscil- 
lator were purposely omitted. The sec- 
ond unit (Fig. 2) contains an audio 

2 
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Construction problems eliminated 
by using bug in an electronic key. 

By JACK D. GALLAGHER. W5HZB 

oscillator used for monitoring purposes. 
The smaller unit is assembled in a 

small metal box that is mounted on the 
back of the base of the bug. A mini- 
mum of drilling is required for the 
mounting, and the result is a very com- 
pact unit that is easy to handle. 

As shown in the circuit diagram of 
Fig. 1, the keyer will function as a 
multivibrator if the cathode resistor 
of V1 -b is shorted out by pushing the 
key lever either to the right or left. 
In the multivibrator circuit it is nec- 
essary to establish both equal and un- 
equal conducting periods as well as a 
neutral position for keying. These re- 
quirements can be met by making the 
grid resistances of VI equal, Cl 
and C2 equal, and C3 twice the 
value of Cl. When C3 is connected in 
parallel with C2, as it is for producing 
dashes, the total capacitance becomes 
three times that of Cl and the con- 
ducting period is three times as long 
as when dots are produced. However, 
in order that the first dash be the cor- 
rect length, C3 must be charged to the 
correct potential just before the dash 
is made. This is achieved by leaving 
C3 paralleled with C2 except when dots 
are made. 

The combination of the speed selector 
switch and its resistors is a very use- 
ful part of the keyer, because almost 
instantaneous speed changes can be 
made with minimum adjustment. Many 
keyers have used potentiometers for 
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Fig. 1 -Basic electronic keyer. 12AU7's 
could be used instead of 6SN7 -GT's. 

speed control, but unless these poten- 
tiometers are properly matched for all 
positions of adjustment, the dots and 
spaces will not be the same length. 

The circuit of Fig. 1 or Fig. 2 will 
produce dots and spaces or dashes and 
spaces, depending upon the position of 
the lever arm of the keying mecha- 
nism. These dots and dashes are trans- 
mitted to the keying amplifier V2 -a 
through the coupling capacitor C4. 
V2 -a conducts with the key in the neu- 
tral position. Due to the voltage drop 
in the V1 -a plate resistor, a negative 
potential is applied to the grid of the 
keyer tube V2 -b, causing plate current 
cutoff in the keyer tube. 

When a dot or a dash is made, the 
following events take place: The nega- 
tive voltage applied to the grid of the 
amplifier tube is sufficient to drive the 
amplifier grid beyond cut off. At this 
point the amplifier tube stops conduct- 
ing, and a positive voltage with respect 
to the cathode is impressed on the grid 
of the keyer tube. The keyer tube then 
conducts and produces dots or dashes 
which operate the relay. 

In both units (Figs. 1 and 2), V2 -b 
serves to actuate the relay, which 
keys the transmitter (and keys the 
audio oscillator in Fig. 2). The neon 
bulb in Fig. 1 is simply an indicator 
which glows when the relay operates; 

Bug was adapted for key mechanism. 
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the relay armature removes the ground 
and allows positive voltage to be placed 
across the lamp. At slow speeds this 
system can be used as a good visual 
monitor. 

Several types of audio -frequency 
keying oscillators were tried before 
the circuit shown in Fig. 2 was used. 
The multivibrator type keyed well but 
had a disagreeable tone. The feedback 
type had the disadvantage of slow 
starting when keyed. The circuit of 
Fig. 2 allows the oscillator to operate 
at all times, but it is cut off from the 
grid of the amplifier tube V3 -b by the 
ground on the relay armature. This 
arrangement provides clean, fast key- 
ing and a desirable tone. Any pitch 
may be produced by selecting the 
proper values of C6 and C7. The 
values shown in Fig. 2 produce a fre- 
quency somewhat less than 1,000 cycles. 
The transformer T was removed from 
a 274 -N surplus receiver and is suited 
for its purpose in the oscillator be- 
cause of its size, but almost any i.f. 
transformer can be used. The terminal 
numbers given are for the 274 -N unit. 

Construction 
Ordinarily the key mechanism would 

probably be the most difficult part of 
the mechanical conotruction ; but if a 
standard bug is used, no mounting 
problems are encountered. The drilling 
consists of making one hole through 
the rear arm and reaming out two 
holes on the rear of the main support 
so that two thumbscrews can be in- 
sulated. It is also necessary to remove 
everything on the bug base from the 
rear arm back so that the 4 x 5 x 6 -inch 
metal box can be mounted on the base. 
In Fig. 2, the metal box measures 
6 x 6 x 6- inches. 

As shown in Fig. 1, the key mecha- 
nism must short out the Vl -b cathode 
resistor for either dots or dashes, dis- 
connecting C3 for producing dots. In 
the neutral position, C3 must remain 
paralleled with C2 to keep C3 charged 
to the correct potential for making the 
first dash the right length. 

Each key contact in the diagram 
can be seen in the photograph with the 
exception of the regular dash contact, 
which is just forward of the main sup- 

Note contact spacing for the plate relay. Surplus relays can be adapted easily. 
The closed- circuit jack is insulated 
from the metal box and is installed for 
the purpose of keying a relay which is 
mounted on the back of a receiver for 
break -in operation. This relay is the 
same type as used in both of the keyer 
units. 

The power supplies of Fig. 1 and 
Fig. 2 provide both positive and nega- 
tive voltages for each keyer. Two 6.3- 
volt filament transformers are used in 
each supply to prevent the a.c. line 
voltage from being connected to the 
framework. 
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port and not visible. The thumbscrew 
on the right side of the main support 
is represented in Fig. 1 by point 4. 

Two contacts are mounted on the 
rear arm. The contact (point 5 in 
Fig. 1) on the right side of the rear 
arm is mounted on a tinned brass ter- 
minal lug and held in place by the 
screw which passes through the rear 
arm. It is insulated from the rear arm 
by a fiber bushing and two fiber wash- 
ers on each side. Also, a terminal lug 
is mounted on the same screw to con- 
nect the contact to C3. 

12AU7(3) 

7 

°SEE TEXT 

13Kn 
PLATE RELAY 

IOOK /IW 

01 500K-VOLCANT 

AF OSC AMR_ 
¡ V -b 

6 
INTERSTAGE V3 -a 
AUDIO TRANS 

1T3 .01 

C6.01QI 

2 

C7 

= 62G 

02 .2 150K /IW 

PM PER 

411 

KEYED CIRCUIT 

u7vaC S2 .01 

Fig. 2 -This keyer is 
APRIL, 1950 

6.3FILS 
P N5 9&4 5 

40/1500 IOOMA SEL RECT 

--- 

+NY SOMA CHOKE 
+170V t 

II 

25 5W j440 Oj, 14K IOW 

T 450, T 2.5K 
6.3V FIL 

TRANS (2'BACK TO BACK IOW 

like that of Fig. 1 except that it includes an a.f. monitor. 
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TELEVISION 
SCOPE 
SUPERIORITY 
AT A GLANCE! 

The vertical response 
of this economy TV 
scope is usable to 
5000 kc, not 50 kc. 
Response is flat to 
750 kc, down 3 db 
at 1000 kc. Amplifier 
supplies a voltage 
gain of 20 at 5000 kc. 

Check this necessary feature before you buy 
any scope for TV use. 

AR-3 

The R.S.E., AR -3 Scope has been built by Ross 

Armstrong to our rigid specifications. It's a 
complete unit that embodies standard hori- 
zontal amplifier and sweep circuits with 
normal sensitivity. 
The case is 8' high e 5" wide x 14' long, 
attractively finished in "hammered "opalescent 
blue enamel. Operates on standard 110 volts 
-60 cycles -40 watts. Tubes, 3BPI -6AC7- 
6SJ7- 6X5 -5Y3 -884. Instructions included. 
Complete specifications upon PRICE 
request. Satisfaction or your 
money back. 

AVAILABLE TO JOBBERS 
F. O. B. 

IN QUANTITY 
DETROIT 

$4995 

INTERCOM & RADIO 
AT A 

PRICE 

THAT 

CAN'T 

BE BEAT 

6 tube superhet -3 tube 
intercom permits com- 
munication between ra- 
dio- master and up to 4 

sub -stations. 
Original cost ;64.50 

WHILE THEY LAST 

$2995 
With 1 sub- station 

and 50 feet of cable 
Extra Sub -stations 

83.95 each 

PUSHBACK 

WIRE 
25% BELOW MILL COST! 

1st class, Essex or Lens, ALL SOL D tinned 
copper, double cotton serve, waxed finish. 

SIZE COLORS 100 feet 
1000 Produs. 

Reel 

22 BLACK -BROWN .39 3_79 3.65M 
20 RED -WHITE -BLUE .49 4.49 3.9591 
18 BROWN .69 5.98 

Demand This 
Seal of Quality 

ORDER INSTRUCTIONS 
Minimum order - 52.00. 25% deposit 
with order required for oll C.O.D. ship- 
ments. Be sure to include sufficient post- 
age- excess will be refunded. Orders 
received without postage will be shipped 
express collect. All prices F.O.B. Detroit. 

Quantity and Export 
Orders Solicited A 

KHVIV SUPPLY & 

ENGINEERING CO., Inc. 
85 SEIDEN AVE. DETROIT 1, MICH. 
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CLIMB 
ABOARD!. 

for EXTRA PROFITS 

ti 
s 3t C o,: . 

and 

GREATER SALES 
with the 

s snd:a 
°F u(dl'O° 

TELEVISION 
AMPLIFIER 

MODEL 1T4 
FM° AMPLIFIER 

(2 INSTRUMENTS IN 11 

Impartial and exhaustive tests prove that the new 
SUPER SONIC -MODEL 1T4 TV+FM AMPLIFIER 
delivers a higher usable gain with fuII bandwidth and higher 
signal to noise ratio than other leading brands at ANY PRICE! 

Illllllllllllllluum: nnmltllllllllllllll 

IIUIIIIIIIIIIIIIIIIqIQllllllllllllllllllllllllllll 

Illllllllillllllllllllllllllllldllllllllllllllllllllllhllll 

IIIUIIIIIII IIIIIIIII 

Improves TV reception in weak signal oreas, with indoor or 

outdoor antenna. 
Continuous tuning of all 12 TV channels, also FM with ONE 
knob control. 
Reduces electrical, diathermy interferences and minimizes 
"ghosts and snow" effects. 
Frequency ronge: 50 me to 220 mc, continuously tuned. 
Bandwidth: Adequate at all channels. 
Insertion gain: Minimum of 18 db at any frequency with 300 
input and output impedances. 
Highest signal to noise ratio. 
Input and Output Impedances: 300 ohm balanced to ground 
and 72 ohms unbalanced. 
Inductances wound with PURE SILVER wire. 
All moving contacts heavily silver plated. 
Isolation transformer. 

CHOICE TERRITORIES STILL AVAILABLE 
Write for Free Brochure to Dept. RE -2 

SONIC INDUSTRIES INC. 
"MANUFACTURERS OF DUOSONIC PHONOGRAPHS" 

221 WEST 11th STREET, NEW YORK 11, N. Y. 

The contact represented in Fig. 1 

by point 2 is shown on the left side oî 
the rear arm and is soldered to a 
copper strip, which in turn is soldered 
firmly to the rear arm. The thumbscrew 
on the left side of the main support is 
insulated from the main support and 
is represented in Fig. 1 by point 3. 
Point 1 in Fig. 1 is the regular dash 
contact; it is connected to point 3. 
Connections to the insulated thumb- 
screws on either side of the main sup- 
port from inside the box can be seen 
in the closeup view of the key. 

The description of the key mecha- 
nism applies to both units, but the 
photograph was taken of the unit 
sown in Fig. 1. 

A relay used for keying a transmit- 
ter is usually considered untrust- 
worthy, since adjustments must be 
made and contacts must be kept clean. 
However, very satisfactory perform- 
ance has been obtained with the relay 
found in the surplus aircraft beacon 
receivers. The relay may be purchased 
from some radio surplus stores for 
less than $2. It has a d.c. resistance 
of about 13,000 ohms, and it will work 
very satisfactorily on 500 µa. 

Since the relay does not have a con- 
tact on the back -stop thumbscrew, it is 
necessary to provide one for clean -cut 
keying of the audio oscillator in Fig. 2. 
Such a contact was found on a surplus 
relay taken from a BC -459 transmitter. 
The back -stop thumbscrew of the relay 
in Fig. 2 was removed and the end was 
filed to a flat, clean surface and tinned. 
Then the contact spring from the relay 
in the BC -459 was cut off about 1/4 

inch from the contact. The back side 
of the contact was tinned and soldered 
to the tip of the back -stop thumbscrew. 
When the thumbscrew had cooled, the 
remaining part of the contact spring 
was cut off and the edges filed down to 
a smooth surface. The surface of the 
contact was cleaned and the back -stop 
thumbscrew was screwed back into the 
screw mount. 

The contacts which are already on 
the relay, and almost any contact found 
on other surplus relays, are quite suit- 
able for keying oscillator and light 
buffer stages; but if heavy currents 
are keyed, an additional spark filter 
should be used across the armature 
contacts to eliminate sparking. 

Many small parts can be found in 
surplus receivers and transmitters; 
the compact capacitor units, such as 
those found in the 274 -N surplus re- 
ceivers, proved most useful because of 
their size and the fact that they were 
so easily mounted. There is no reason 
why 12AU7's cannot be substituted 
for the 6SN7's. 

Adjustment 
The fact that there must be both 

equal and unequal conducting periods 
if dots and dashes are to be produced 
must not be overlooked. Since these 
conducting periods depend upon the 
VI grid resistors and the values of Cl, 
C2, and C3, it is important that the 
grid resistors in both sections of V1 
have equal values. They do not have to 
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be exact values, but they can be made 
close enough with the aid of an ohm- 
meter by measuring several resistors 
and selecting two whose values are 
most nearly equal. On the other hand, 
it is important that the values of Cl, 
C2, and C3 can be as close to the values 
given in Fig. 1 and Fig. 2 as possible. 
Build up with several good micas. 

The relay may be adjusted as fol- 
lows : First, the current passing 
through the relay coil is measured to 
make sure that it is not too high. A 
current of 1 ma is sufficient. Then the 
key is pressed; if the contact arm 
slaps the pole piece, it should be 
backed away with the closed- contact 
thumbscrew until it just misses the 
pole piece. From the closeup view of 
the relay, it can be seen that the dis- 
tance between the contact arm and the 
pole piece is practically nil. By ad- 
vancing the back -stop thumbscrew, the 
distance between the contact arm and 
the closed contact can be reduced to 
the point where it is almost impossible 

Careful planning fits parts in metal box. 

to hear the relay operate. However, the 
distance between the contact arm and 
the closed contact should be a little 
more than twice the thickness of this 
paper for best results. The percentage 
break of the keying relay can be 
checked by connecting an ohmmeter to 
the output jack and pressing the key. 

If the ohmmeter is adjusted to 
read full scale with the contact arm 
held against the closed contact, it 
should read close to 80% of full scale 
when dashes are produced, and about 
55% of full scale when dots are made. 
If these values deviate greatly, in- 
creasing the value of C5 will increase 
the percentage. The key mechanism 
can be adjusted to suit the individual, 
but better performance results if dis- 
tance between the contacts is kept small. 

In closing, the writer wishes to thank 
W5FRE for his contributions in the 
development of the two keyers. 

B, 
"Move over, Stupid! You're unbalancing the 

dipole!" 

APRIL, 1950 

FREE SWEDGAL Iras 
A FREE GIFT For YOU 

A -Hasp, B- Framed card holder. C- Handle (on both ends) 12!¢" wide 
x 0/0" high x at's" deep. 

This heavy gauge, all -metal Kit that has almost 
1 0 1 uses. Worth twice -as -much, SWEDGAL's usual low -low price 

would be $2.49 if you order it alone. For a limited time only . . 

the supply is limited . . . we are giving this sturdy, reenforced, 
metal kit FREE with any purchase of $20 or more. 
Just a few of its many uses: Tool kit, gadget box, spare parts 
box, protects valuable papers, strong box, etc. It's brand new, 
perfect condition, finished in attractive gray, has reenforced 
handles on both sides, has a hasp for your lock and a card holder 
frame in the lid to index the contents. You'll have to act quickly 
to take advantage of this great offer! It's free! 

RCA Low Noise 
ARM. No. 209X1 
stylus. Complete 

Level CRYSTAL PHONO PICK UP 
with permanent sapphire $2,95 

VOLUME CONTROLS 
Centralab-Mallory-Stackpole. etc. 

With Switch and long shaft 
100,000 ohms 

34 250,000 ohms 
350,000 ohms 
I megohm 

Any asst. of 10 $3.00 

TUBES 
PRICED SO LOW 

THAT YOU'LL WANT TO 
ORDER QUANTITIES! 

Order any assortment of 20 and save! 
FULLY GUARANTEED BRAND NEW . 

ONEIN- A- CARTON ... IMMEDIATE DELIVERY. 
Each 20 Asst. Each 20 Asst. 

OZ4 57e 49c 6X4 32e 29c 
C7G 24e 19c 6X5 37c 32c 
F4 24c 19c 7A4 39c 34c 
LN5 57c 52c 7B6 39c 34c 
R5 32e 29e 7B7 39c 34c 
S5 39e 34c 7C6 39c 34e 
14 39c 34c 7H7 39c 34c 
U4 37c 32c 1246 24c 19c 
U5 32c 29c 128A6 3,4 35c 

304 45e 39e 12dE6 39c 35c 
3S4 45e 39e 12SA7 45c 47e 
5[3 49c 44c 12SN7GT 37c 32c 
5Z4 49e 44e 12SQ7 49c 47e 
6A G5 39c 35c 1406 45c 39c 
6AK5 39c 35c 1407 44c 39c 
6AL5 39c 35c 2:L6GT 39c 35c 
6,R5 32c 29c 25Z5 49c 44c 
6AT6 37e 32c 35W4 39c 35c 
6BA6 37c 32c 35Z5 39c 35c 
68G6G 95c 89c 36 24c 19e 

613E6 37e 32c 46 24c 19e 
6C4 24c 19e 50A5 69e 65e 
615 32c 29c 50L6 59c 54c 
616 37c 32e 56 44c 39c 
6K5 32c 29c 76 37c 32c 
6L6 89c 84e 1625 39c 35e 
6SA7GT 37c 32e 1632 44c 39c 
6SH7 39c 35e 1642 44c 39c 
6SK7GT 37c 32c 2051 37e 32c 
6S07GT 37c 32e 9002 39c 35c 
6SN7 39c 35c 9006 39c 35c 
6á57 39c 34e 11723 39c 34c 
6V6 32c 29c VRI50 54c 49c 

Prices s ashed on 

OUTPUT TRANSFORMERS 
10,000 ohms, center tapped to 3.2 ohms voice 

coil, channel mounting, Push -Pull 25e ea. 
305 Output 
50L6 Output 
50L6 Push -Pull Output 
6V6 Output 
6V6 Push -Pull Output 

34¢ ec 

3Rty ea, 
49¢ ea. 

6V6 

PUSH -PULL OUTPUT 

RATED 15 WATTS 
Secondary taps are 4, 8, 15, 250. 
and 500 ohms. Fully shielded. 

only 89c ea. 

IF TRANSFORMERS 
Precision Wound Radio Coils, Medium Size 

456 KC. Input or Output 32e ea Midget Iron Core 456 KC Input or Output 48e ea. 

COMPARE THESE BARGAIN BUYS! 
MALLORY ROTA RY SW ITCH, 2 -pole, 5- position. Short- 
ing type. for meters or bandswitches, 3/4" shaft ea. 29c 
DIAL PLATE, Round Brass: oxidized finish. diameter 
1°tá ", your choice. marked "Tone" or "Volume' ea. 2c 
ANTENNA LOOP, 4- terminal, for AC /DC, battery, 
portables and small receivers. Extra powerful. Used 
instead of antenna coil. Only I2e ea. 
CRYSTAL CARTRIDGE, Astatic Nylon 1 1 $2.25 
FILTER CHOKE, %" stack, 5 henries @ 75 ma. A 
true bargain buy at only. 49c ea. 
SOCKETS, Cinch A9319. Miniature shock shielded type 
7 prongs. 'k" mounting centers, mica filled bakelite. 
herylisui copper contacts. 29e 
CRYSTAL RADIO, Pict -O -Graph Kit, complete 88e 
AIR TRIMMERS. Variable, 75 mmfd max . 14c 
BAKELITE KNOBS. Black, skirt type with finger grip 
knob. " shaft, 114" wide. skirt diameter lr/z' 5c ea. 
WESTON DC VOLTMETER, 2" Hound. 0 to 000 and 0 

to 15 IIC Volts. 5011 mieroamp movement.. .ea. 52.49 

C ea. 

SPECIAL 
100,000 ohms, 

eur- 9e ea. I,s - -" shaft 

BRAND NEW 

SPEAKERS 
Compare these figures . . . 

specs and prices! New mag- 
net, made this year, top 
quality. Guaranteed! 

All Alnico V 
Ea. 

31/2" P.M. .68 oz. S .79 
4" P.M. .68 oz. .89 
4" P.M. I oz. .99 
4" P.M. 1.47 oz. 1.05 
4" o 6" P.M. I oz. 1.49 
5" P. M. 68 oz. .89 
5" P.M. Ì oz. .95 
6' P.M. I oz. 1.21 
6' P.M. 1.47 oz. 1.39 

Lots of 5 
S .75 ea. 

.85 ea. 

.95 ea. 

.99 ea. 
1.39 ea. 
.85 ea. 
.89 ea. 

1.19 ea. 
1.29 ea. 

I 5" P.M. .68 oz. w/50L6 Output 1.24 1.15 ea.I 

CARBON RESISTORS 
Order $5.50 worth of any asst. resistors, pay only $5.00! 

Mfr'd. by I.R.C. & Continental 
All 5% Tolerance.. Insulated 

Vu Watt 1 Watt 
400 ohms 

4,000 ohms 
4.700 ohms 

10,000 ohms 
40,000 ohms 
50,009 ohms ea. ea. 

2 Watt, 4,700 ohms 4¢ ea. 

3c 
4,700 ohms 
5,000 ohms 

38,000 ohms 
39,000 ohms 
60,000 ohms 

500,000 ohms 

4c 

WIRE WOUND RESISTORS 
Mfr'd. by Shallcross. Non-inductive. ± 1% 
Tolerance, 1/2 Watt Rating 

4,500 ohms 25e 45,000 ohms 45e 
50,000 ohms 45e 450,000 ohms 75e 

I RC Wire Wound Resistors, Insulated. 5¢ 30 ohms, %z watt, Type BW.. Each 

Ccrnell -Dubiler 
ELECT. TUBULAR CONDENSERS 

Fresh Stock! 
x 21) 150 39c 40 x 111 -150 V. 

:NO s 311 -1511 ea. 
PANEL 

BEARINGS 
At a new low price! 

Smooth operating, precision 
I% ". hushing for %" hole. 

Order 10 

CORNISH WIRE 
CORLAC or NO FLAME 
Stranded, #22 hook -up 
wire, white with tracer. 
On metal spool. 
1,000 ft. for only $3,4^ 

made, flatted shaft extends 
Now only 6e ea. 

for 50e 

CONDENSERS 
Cornet Dubi lier- Aerovox, 

Etc.- fresh! 
.015 mfd @ 200 V. 3c ea. 
.015 mfd @ 400 V. 4c ea. 

.05 mfd @ 400 V. 5c ea. 
mfd @ 400 V. I9c ea. 

AC LINE CORDS 
7 ft.. Molded bakelite plug 12e ea. 10 for SI10 
6 ft.. Reenforeed rubber plug. 14e ea. 10 for 51.25 

TO SPEED DELIVERY. Order Now! Minimum, $2.50. For C.O.D. shipments enclose 25% deposit. Include 
adequate postage, excess will h returned. All prices F.O.B., New York, N. Y. WRITE FOR FREE CIRCULAR! 

SWEDGAL RADIO, INC. 
196 Warren St., Dept. E -2 New York 7, N. Y. COrtlandt 7-6753 
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Available to you direct from the factory at savings 

that make TWIN -TRAX the only professional -type re- 

corder in the popular -price field. More than a dozen 

model variations for portability, long -play, continu- 
ous operation, etc. For a better tape recorder that 
combines professional quality with operating ease 

and trouble -free construction, its TWIN -TRAX. Write 
today for complete literature. erear Mode Registered 

AMPLIFIER CORP. OF AMERICA 

72 

Another chapter in the 

"SUCCESS STORY OF THE 

MAGIC WAND ANTENNAS" 
More than a thousand power lines snapped! Street car service disrupted by broken 
trolley wires! Thousands of tree branches crashed to the ground! 
But the Chicago area's worst ice storm did not affect a single Ward Products "Magic 
Wand" TV antenna. 
"Magic Wand" antennas are made of Perma -Tube, a special alloy expressly devel- 
oped for Ward Products by the Jones & Laughlin Steel Corporation. Perma -Tube 
is a rugged alloy designed to withstand the harmful, corrosive effects of ice, sleet, 
snow, wind, and rain. 
In good weather or bad, your TV set will give you the best reception if you have 
a Ward "Magic Wand" antenna. Tests have proved a medium- priced TV set with 
a good antenna performs better than an expensive set with a cheap antenna. 

newest 

o 11Y 
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ts 
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É. Write for our free booklet, "The Story of the Magic Wand." 
It contains interesting authoritative information about TV 

and FM antennas. 

WARD PRODUCTS CORPORATION 
1523 E. 45th STREET, CLEVELAND, OHIO 

Division of the Gabriel Company 

Ward is the largest and oldest exclusive maker of 
television and auto radio aerials. 

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

COMPLETE A/r ONLY.. 

PROGRESSIVE RADIO "EDU -KIT" 
teaches amplifier, receiver and trans- 
mitter design and construction prin- 
ciples. Excellent background for tele- 

vision. No knowledge of radio necessary. Used 
by radio schools and the Veterans Administra- 
tion. Quizzes provided, and corrected at no 
extra charge. Free Electrical and Radio Tester 
and tools. Order today or send for free "Kit - 
Katalog". Postage prepaid on cash orders. Cod 
orders accepted in U.S.A. Dealerships available. 

PROGRESSIVE ELECTRONICS CO. 
497 Union Ave. Deist. RE -34 Brooklyn I I. N. Y. 
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A RADIATIONLESS METHOD 

FOR TRANSMITTER TUNING 

By PHILIP JOHNSON, W7MHU 

GOOD operating procedure requires 
that radio transmitters should not 

radiate energy during tuning opera- 
tions. A dummy antenna may be used 
in making adjustments on the trans- 
mitter itself. It is commonly believed, 
however, that transmitting antennas 
cannot be tuned and adjusted properly 
without being energized. Thus, interfer- 
ence is produced, and one of the rules 
of good operating technique is broken. 

AMITTER , C RCVR 

SEEI TEXT 

o[ ANT 

Fig. 1 -Setup for radiationless tuning. 

But there is a way in which trans- 
mitting antennas may be tuned without 
energizing them. Devised by U.S. Navy 
radio technicans to tune antennas dur- 
ing periods of radio silence, the method 
is easy to understand and apply. 

The antenna is tuned to resonance 
and the proper coupling determined by 
utilizing the static noise voltage picked 
up by the antenna. 

Only three items of equipment are 
required: a good receiver, a fairly high - 
impedance a.c. voltmeter having a 1- or 
2 -volt scale (or other output meter), 
and a 1/2 -watt carbon resistor. 

The circuit connections are shown in 
Fig. 1. The receiver is loosely coupled 
to the plate lead of the transmitter 
tank circuit by capacitor C, which con- 
sists of approximately 1 inch of in- 
sulated wire wound around the plate 
lead. The receiver is tuned to the op- 
erating frequency of the transmitter, 
and the static noise voltage picked up 
by the transmitter antenna is read on 
the output meter. 

Antenna resonance is indicated by 
adjusting the antenna tuning controls 
for a maximum reading on the output 
meter. 

Correct antenna coupling is deter- 
mined by adjusting the coupling con- 
trols until the received noise voltage, 
as indicated by the output meter, drops 
to about one -half its peak value when 
a resistor equal to the load resistance 
required by the transmitter output tube 
is connected from the plate of the 
transmitter output tube to ground. Re- 
sistor R1 in Fig. 1 is the load resistor 
used for this purpose. It is the 1/2 -watt 
carbon resistor previously specified as 
required equipment. 

The method can be used for adjust- 
ing any type of tuned antenna, irre- 
spective of the type of coupling to the 
tank circuit. For antennas with un- 
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tuned feeders, only the coupling need 
be adjusted. 

Theory of operation 
The action is simple, and for the tun- 

ing adjustments is obvious. No ama- 
teur requires any elaboration of the 
point that, when transmitter antenna 
and tank circuit are both tuned "on 
the nose," a maximum noise voltage 
will be induced into the receiver, which 
is tuned to the operating frequency. 

The coupling principle is equally 
simple, though not quite so obvious. 
Every amateur also knows that tuning 
an antenna neutralizes or opposes its 
reactive components, so that at reso- 
nance it appears as a pure resistance. 
The tuned tank circuit also looks like a 
pure resistance; therefore, a perfectly 
tuned output circuit looks to the output 
tube like R2 in Fig. 2. (E is the noise 
voltage generated in the antenna, used 
to obtain the indications on the a.c. 
output meter.) 

/ 
Fig. 2 -A perfectly tuned output stage. 

If the circuit is properly coupled, the 
output tube will see R2 as a resistor of 
the correct value for proper tube load- 
ing. Now, if this resistor is shunted by 
another of the same value, the voltage 
indicated on the a.c. voltmeter will drop 
to one -half its former reading, by 
Ohm's law. The switch makes compari- 
son between Rl and R2 easy. 

Tuning procedure 
1. With the transmitter operating, 

properly tuned, and feeding into a 
dummy antenna, tune the receiver to 
the operating frequency of the trans- 
mitter. 

2. Shut down the transmitter plate 
supply, leaving the filaments of the 
transmitter tubes energized. 

3. Couple the receiver input to the 
plate circuit of the transmitter final 
amplifier tube as indicated in Fig. 3, a 
simplified form of Fig. 1. (As previ- 
ously stated, capacitor C, the. coupling 
unit, consists of approximately 1 inch 
of insulated wire wrapped around the 
plate lead. This is quite sufficient for 
the frequency ranges used for amateur 
communication. The lead from C to the 
receiver antenna terminal should be a 
shielded wire not over 4 or 5 feet long. 
The shield must be grounded.) 

4. With the receiver a.v.c. off, retune 
the transmitter tank circuit until maxi- 
mum noise output is indicated by maxi- 
mum reading on the a.c. voltmeter. 

5. Couple the antenna to the trans- 
mitter, and adjust the antenna tuning 
capacitor until maximum noise output 
is again indicated on the a.c. voltmeter. 
This indicates antenna resonance. It 
may be possible to increase the reso- 
nant voltage reading by retuning both 
the transmitter tank capacitor and the 
antenna capacitor a trifle. The re- 
ceiver should not be retuned. 

Next adjust the antenna coupling. 
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FOR... 
RADIO SERVICING 

TELEVISION SERVICING 

AMATEUR RADIO 

HIGH FIDELITY SOUND 

ofl CO 

FOR 
TRANSFORMERS 

Stancor transformers are original components 
in thousands of radio and television receivers 
made by the biggest names in the industry - 
they have to be good to be specified by criti- 
cal design engineers and value -conscious pur- 
chasing menl 

Why shop around? Specify Stancor for your 
replacement work. You will get o dependable, 
honestly -rated transformer. You'll cut down 
on expensive call- backs. You will keep your 
customers. 

FREE For complete, accurate specs and prices 
of the complete Stancor stock line, write for 
your copies of the literature illustrated above. 
Just ask us for the Stancor transformer library. 
Standard Transformer Corporation, 3592 Elston 
Avenue, Chicago 18, Illinois. 

MOST COMPLETE LINE IN THE INDUSTRY 

25 WATT AUDIO AMP. KIT 
P. I'. fiLO Output. The best buy on the market to -day. 
Make up an amplifier worth $50. Power- 
tut enough for auditoriums. Separately VI 1.95 controlled Mike and Phono inputs. All 1 

te - drilled chassis - hdwr., etc. 
MATCHED OUTPUT XFMR $1.49 -Set 
of New Tubes $3.95. lees tubes 
TWO -WAY INTERCOM KIT 

SQ 96 NOTHING ELSE TO BUY -2 epkrs. 3 
tubes -chassis- hdwre.- everything to 
make a fine system for the home. office. school, shop, ideal baby- Bitter ".... 

CODE PRACTICE OSC. KIT 55.95 
(all prices f.o.b. our plant) 

Send Name 
& Address 
For Our 
Mailing 
List (Jfl/eca!senera1 corp. 

365 CANAL ST, N. Y. 13, 

WAlker 5-9642 

EASY TO LEARN CODE 
It Is easy to learn or increase speed 
with an Instructograph Code Teacher. 
Affords the quickest and most prao- 
tical method yet developed. For be- 
ginners or advanced students. Avail- 
able tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
really -no (IRM. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher >< literally takes the place of an oper- 
ator-instructor and enables anyone to 
learn and master code without fur- ther assistance. Thousands of successful operators have "acquired the code" with the Instructograph System. 
Write today for convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4701 Sheridan Rd.. Dept. RC, Chicago 40. III. 
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Guaranteed 
Pre -tested 

RADIO TUBES 
for QUALITY, PERFORMANCE 

and DEPENDABILITY 

Every individual tube must undergo rigid tests before it leaves the Le -Hi plant. This guaran- 
tee of pre- testing is but one assurance of the BEST BUY from Le -Hi. Rugged construction, 
dependable performance and economical service at LOWEST PRICES make our tube even 
MORE DESIRABLE. Compare performance, quality and price with any standard tube -and 
remember EVERY Le -Hi Tube is FULLY GUARANTEED. 

Type Price Type Price Type Price Type Price Type Price Type Price 
1A5 .57 5Y3GT .39 6C6 .55 6SN7GT .53 12Q7GT .50 35L6GT .47 
1A7GT .57 5Z4M .86 6D6 .59 6SQ7GT .39 1258GT .72 35W4 .39 
1B3GT .82 5Z3 .48 6E5 .39 6T8 .79 12SA7GT .46 35Z4GT .39 
184P .39 6A7 .69 6F5GT 39 6U7G .59 125F5GT .52 35Z5GT .39 
1C5GT .70 6A8G .56 6F6GT .41 6V6GT .46 12SF7GT .53 36 .39 
106 1.05 6AB4 .52 6F7 .39 6W4GT .47 125J7GT .49 37 .39 
1C7G .39 6AC5GT .77 6F8G .39 6X4 .39 12SK7GT .44 38 .39 
1M .39 6AGS .56 6H6GT .45 6X5GT .39 12SL7GT .61 39/44 .39 
1G4GT .39 6AK5 .87 6J5GT .39 7A7 .59 125N7GT .53 41 .59 
1H5GT .45 6AL5 .43 6J6 .70 7B6 .59 12SQ7GT .39 42 .59 
1H6G .39 6AQ5 .46 6J7GT .49 7C4 .49 12SR7 .49 45Z5GT .48 
1N5GT .57 6AR5 .40 6K5GT .60 7C5 .59 12Z3 .39 46 .39 
1P5GT .86 6AS5 .47 6K6GT .39 7F7 .59 19BG6G 1.53 47 .39 
1R5 .55 6AT6 .39 6K7GT .49 7Y4 .49 1978 .77 5085 .47 
155 .46 6AU6 .46 6KBGT .59 12AL5 .43 24A .59 SOCS .47 
1T4 .56 6AV6 .47 6L5G .39 12ÁT6 .39 25A7GT 2.02 50L6GT .47 
1T5GT .86 6BA6 .44 6L6G .78 12AT7 .72 25AC5GT .87 53 .39 
1U4 .55 6AW6 .65 6P16 .90 12AU6 .48 25896 .85 55 .39 
1U5 .45 6BA7 .59 6P5GT .55 12AÚ7 .58 25L6GT .47 56 .39 
1V .39 6BE6 .46 6Q7GT .50 12A8GT 59 25W4GT .47 57 .39 
1X2 .68 6BF6 .40 6S7 .72 12AV6 .39 25Z5 .41 58 .39 
2A7 .69 6BH6 .57 6SA7GT .46 12AX7 .61 25Z6GT .39 70L7GT 1.11 
2X2 .69 6BJ6 .48 6SC7GT .59 12BA6 .44 26 .50 75 .59 
3A4 .39 685 .59 6SD7GT .56 l26Á7 .59 27 .39 76 .59 

3A5 .39 688 .39 65FSGT .52 128E6 .46 30 .39 77 .39 
394 .62 6BA6 .85 6SF7GT .59 12BF6 .40 32L7GT .91 80 .39 
3Q5GT .65 6BG6G 1.35 6SH7GT .39 12J5GT .40 33 .39 117LM7GT1.11 
354 .59 6C4 .39 6SJ7GT .44 12J7GT .55 35/51 .55 117P7GT 1.11 
3V4 .60 6C5GT .48 6SK7GT .44 12K7GT .47 3585 .47 117Z3 .40 
5Ú4G .39 6BC6 .51 6SL7GT .61 12K8GT .49 35C5 .47 9002 .39 

Distributors' and Jobbers' Inquiries Solicited 
Each tube individually boxed. 50e handling charge on orders under $5. Save 
5% discount on orders of 100 tubes or more! All orders shipped C.O.D. 
Prices subject to change without notice. 

412 Halsey Street Newark 2, N. J. 
Telephone MArket 3 -8294 

NEW! 
COLOR 

ON YOU 
TELEVISIOR N! 

Simply attach TELECOLOR 
( {1'i/dolt/ Fi ter FILTER to front f your 

set, t, d enjoy 
of 

programs in a glorious color tone, instead of dull 
black and white. 'TELECOLOR' Filter is of the 
latest discoveries. It has a special formula fluorescent 
coloring, that gives brilliant pleasing color tone. You 

reduced glare, fog, snow and 
the 

lenjoyable 
strao color depth, 

Everyone is talking about and waiting for 3 color 
Television costing hundreds of dollars. 
For a small sum you can enjoy color toning now. 

TELECOLOR FILTER is a 
wonderful gift fo friends 
or relatives who own sets. 

10" tube -$3.00; 121/2" tube -54.00; 
16" tube -$6.00 

HARVARD LABORATORY 
Dept. RE4, 659 Fulton St., Brooklyn 1, N. Y. 

(With Filter ) 

PEN -OSCIL -LITE 
Extremely convenient teat oscillator for all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low in coat Used by Signal Corps 

Write for information. 
GENERAL TEST EQUIPMENT 

38 Argyle Ave. Buffalo 9, N. Y. 

HOW 
Learn how to simplify 
radio repairs FREE! 
Send penny postcard 
for big 32 -page illus- 

trated FREE MANUAL. No Obligation. 

1 

FEILER ENGINEERING CO.,DepL 4RC5B 

1601 S. Federal St. Chicago 16, Illinois 

IAREYLOCK RADIO TUBE BARGAINS! 
GT. Glass and Miniature Types 

1A4P 1U5 CRAB 85K7GT 
1A6 3A4 6BA7 65Q7GT 
1C8 394 613E6 6Ú7G 
1F4 SAGS 6111.16 6V6GT 
155 6AQ5 6C5GT 6X4 
1T4 6AT6 eje 6XS0T 
1U4 6AU6 6K6GT 12A8GT 

12A6 

Also available in smaller quantities at 39v each. 
SPEAKER SPECIALS! 

3 ", 45, or 5" PM. less output, Alnteo 
5. each 97c 

In cartons of 30. each 87c 
8" is 9" Oval PM. Alnico 5. 3.16 oa. 

net, h 52.59 
To cartons of 24. each 52.39 

TERMS: Net C.O.D., F.O.B NYC 
MINIMUM ORDER $10.00. 
Write for terrific CR tube prizes and Bargain Catalog C- 

Greylock Electronics Supply Co. 
30 Church Street New York 7, N. V. 

$3295 
per 100 asstd. 

This adjustment is entirely independent 
of, and does not affect, the previously 
made resonance adjustment. 

1. Adjust the receiver output sensi- 
tivity to 1 volt or some other conveni- 
ent value on the a.c. voltmeter. 

2. Switch R1 into the circuit and ob- 
serve the receiver output voltage. If the 
receiver output voltage is about one - 
half its former value, the antenna load- 
ing is nearly correct. If the value is 
less than one -half, R2 is greater than 
R1 and the coupling must be increased 
if the value is greater than one -half, 
R2 is less than Rl and the coupling 
must be decreased. 

Determination of R1: 
The value of Rl is very easily de- 

termined either by calculation or ex- 
perimental work. 

To determine the value of Rl by cal- 
culation, use the formula: 

R1 = 
I2 

In the above formula, I is the current 
input to the plate of the final r.f. ampli- 
fier, and P is the power consumed by 
the tuned tank circuit of the transmit- 

RI 

TO TANK, 
ANT CIRCU T. ETC 

SHIELD 

oA 
RCVR 

oG 

Fig. 3-Crcuit showing tuning method. 

ter final amplifier. The value of P is 
then equal to the d.c. power input to the 
transmitter final amplifier tube minus 
the d.c. plate dissipation of the tube. 

For example, suppose the class -C con- 
stants for a given transmitter tube 
were, as stated on the tube data sheet: 

Plate dissipation : 25 watts 
Plate current: 100 ma 
Plate voltage: '700 v 

The normal d.c. power input to the 
final amplifier tube is then 70 watts. 
Subtracting the plate dissipation of 25 
watts from the power input, a figure of 
45 watts.is obtained. This value repre- 
sents the total power consumed by the 
tank circuit of the transmitter final 
amplifier. It is the value of P in the 
formula for determining Rl. The plate 
current of 100 ma is the value of I in 
the formula. Substituting these values, 

Rl = 45 = 4,500 ohms. 
.01 

Experimental method 
If tube data is not available, Rl may 

be determined experimentally by using 
an actual antenna: 

1. Tune the transmitter and the an- 
tenna by one of the common methods. 

2. Tune the receiver to the operating 
frequency of the transmitter; shut the 
transmitter down, but leave the trans- 
mitter filaments energized. 

3. Couple the receiver to the trans- 
mitter plate circuit and adjust its out- 
put to some convenient value. 
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4. Connect different values of resist- 
ance from the plate lead of the trans- 
mitter final amplifier tube to ground 
until the audio noise voltage reading of 
the a.c. voltmeter is about one -half the 
noise voltage reading obtained without 
the resistor. This is the value of re- 
sistance Rl. 

With this method, the antenna need 
be energized only once -all succeeding 
tune -ups may be made without radia- 
ting any energy. 

Irrespective of whether Rl is found 
by calculation or experiment, its value 
will vary with the frequency of opera- 
tion and the transmitting tube in use. 
With most transmitting tubes operated 
on the common shortwave frequencies, 
Rl ranges from 1,000 to 5,000 ohms. 

Operating suggestions: 
Static noise voltage is often very er- 

ratic, especially in large metropolitan 
areas. Under such conditions, tuning 
by this method is very difficult and 
often quite unreliable. A slight modifi- 
cation eliminates the difficulties and 
improves the accuracy of the system. 

The modification consists of tuning a 
small signal generator to the transmit- 
ter frequency and inducing its signal 
into the transmitting antenna. This can 
be done by feeding the signal genera- 
tor into a wire mounted close to and 
parallel with the antenna leads. The 
signal so induced in the antenna cir- 
cuit is larger than the static noise volt- 
age, but small enough that it cannot 
radiate more than a few feet from the 
antenna. 

Considerably greater accuracy can 
often be obtained if the receiver speak- 
er is not disconnected during tuning 
operations. Ease of adjustment is in- 
creased when it is possible to hear the 
signal as well as to see it on the a.c. 
voltmeter. 

CHANNEL CHIEF 
High Gain Square Corner Radar Type T.V. Antenna. 
Broad Band Response Covers All High Band Channels 
But Peak May Be Chosen To Boost Your Weakest 
Channel. "Mirror Focus" Beam Action Increases Gain 
And Decreases Ghosts. And 
Noise. All Aluminum 
Construction For 
Durability And 
Quick Assembly. 

300 ohm imped- 
ance. Channels 
7 through 13. 

ONLY 
10.95 NET 
(MAST NOT INC.) 

Order Direct and Save. 
Factory to You. 

State Weakest Channel. 
25% Deposit with C.O.D. orders. 

CHANNEL CHIEF CO., Dept. RE -4 
37 Mali Drive, N. Plainfield, N. J. 
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safe 
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LIGHTNING ARRESTER 

amt 9-aft a Outataadl.cg '7eatevrea 

Quickly - easily installed 
without cutting line. 
Universal Base- Accommo- 
dates all types of lead -in 
cable. 

Absolutely does not affect 
signal strength on any 
channel. 
Prevents static build -up in 
antenna. 

Maintains constant antenna 
potential relative to ground. 

Acts like a switch in by- 
passing high, harmful volt- 
ages. 

Thoroughly insulated -Un- 
derwriters Lab. approved. 
Weatherproof -Built to last. 

List Price $2.25 

For Flat or Round 300 Ohm 

and Twin -x Cables 

The first arrester to successfully 
combine bleeder and gap principles 
for FM -TV. 

Electrically balanced to ground - 
The balanced bleeder resistors pre- 
vent any static build -up in the antenna. 

Keeps the antenna and all surround- 
ing conductors, reflectors, directors 
and masts at a constant potential 
relative to ground. Momentary, high 
and harmful voltages break the gap 
and are by- passed harmlessly to 
ground. 

A lightweight unit, easily mounted 
or installed by hanging on the lead - 
in cable. 

With a Cletron Arrester, any an- 
tenna installation is safe. 

Order out a stock today -Build 
more satisfied customers. 

* CLEVELAND ELECTRONICS, INC.* 
6612 EUCLID AVENUE, CLEVELAND 3, OHIO 

MORHAN 
Bro dwaay. New Y or 

WANTED 
Junction Box JB70A as used with 

Hallicrafters BC6I0- SCR399. State 

Condition, Quantity & Price. 

Box A -1. e/o Radio -Electronics 
25 West Broadway New York 1, N. Y. 

NEW YORK'S RADIO TUBE EXCHANGE 
We buy, we sell, we exchange. Write for lists. 

ne/ DEPTY tee 

. 
ON1CS, INC. 

LIBERTY STREET NEW YORK 6, N V 

SAVE MONEY -BUILD YOUR OWN 

SPEED LIGHT EQUIPMENT 
FOR PROFESSIONAL AND AMATEUR 

Easy to follow . step -by -step Instructions 
Write for FREE list of complete Kits and Components 

CINEX, INC. 
Dept. RE -4 - 165 W. 46th St., N.Y. 19, N. Y. 

$3.00 FOR CARTOON 
IDEAS 

RADIO -ELECTRONICS prints several 
radio cartoons every month. Readers are 
invited to contribute humorous radio 
ideas which can be used in cartoon 
form. It is not necessary that you draw 
a sketch, unless you wish. 

Address 
RADIO CARTOONS. RADIO- ELECTRONICS 

25 West Broadway. New York 7, N. Y. 
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AMERICAN PHENOLIC CORPORATION 

New Devices 
LIGHTNING ARRESTER 

Cleveland Electronics, Inc., 
Cleveland, Ohio 

The new Cletron lightning arrester for 
television and FM antenna transmission 
lines is a combined bleeder and gap 
design. It has a universal base to ac- 
commodate all types of cable. It may 

be installed quickly without cutting the 
cable and does not affect signal 
strength. Approved by Underwriters 
Labs, the arrester keeps the antenna 
and conductors at a constant potential 
with respect to ground. The balanced 
bleeder resistors prevent any static 
buildup in the antenna. Momentary 
high voltages break the gap and are 
bypassed to ground. 

DISC CAPACITOR 
Erie Resistor Corp., 

Erie, Pa. 
A new .01 -µf disc Ceramicon is only 

19/32 inch in diameter. Capacitance is 
held to within +100% and -0 %. Volt- 
age rating is 400 d.c., based on a life 
test of 800 volts d.c. at 85 degrees Cen- 

tigrade for 1,000 hours. The power fac- 
tor is 2.5% maximum at I kc, at not 
more than 5 volts r.m.s. Insulation resist- 
ance is 7,500 megohms minimum. The 
capacitor is insulated with red dipped 
phenolic. 

V. T. V. M. 
Transvision, Inc., 

New Rochelle, N. Y. 
This meter enables the television 

technician to measure every voltage in 
a TV receiver. Ranges are as follows: 

D.c. volts: 0- 3.10 -30 -100- 300 -1,000 (in- 
put resistance II megohms); 0 -30 kv 
(input resistance 1,100 megohms, with 
high -voltage probe). 

A.c. volts: 0- 10 -30- 100 -300 -1,000 (1,000 
ohms per volt). 

Resistance: 0- 1,000- 10,000- 100,000 ohms; 
I -10 -1,000 megohms. 

R.f. volts: 0- 3- 10 -30 -50 (good to over 
100 mc with r.f. probe). 

The meter uses a bridge amplifier 
individually calibrated for use with the 
test leads, d.c. probe, and batteries 
supplied. The steel case measures 9 
5/16 x 6'x 43/4 inches. 

PAGING SPEAKER 
Racon Electric Co., Inc., 

New York, N. Y. 
Since each PA installation requires 

an individual solution, for a long time 
sound technicians have had to carry a 
large inventory of loudspeakers. To 
simpiify selection and help reduce the 
sound technician's inventory. Racon 
now has in production the new model 
MN -15B. 

This one speaker handles 65% of all 
paging requirements. The greater effi- 
ciency is due to its incorporation of 
true exponential design for its com- 
plete length -for the tone arm, the re- 
flector and the bell. The advantage of 
this construction is that it assures 
uniform response throughout its entire 
transmission range. 

The low- frequency cutoff provides 
a rising response characteristic for 
greater intelligibility in high- noise- 
level areas. The lowered mass of the 
special aluminum -wound voice coil as- 
sures greater efficiency of the loud- 
speaker, especially where increased 
diaphragm sensitivity is needed for 
talk -back. 

Specifications are: 20 watts contin- 
uous capacity; 35 watts peak capa- 
city; frequency range, 450 -6,000 cycles. 
The speaker is available in 8, 15 or 45 
ohms. 

HIGH -VOLTAGE PROBE 
Electronic Instrument Co., 

Brooklyn, N. Y. 
A new Eico high -voltage probe, 

model HVP -1 has a special helical -film, 
steatite- rod -type multiplier resistor, 
which may be removed and replaced 
with different resistance values. As is, 
the probe matches most 20,000 -ohms- 

per -volt meters and v.t.v.m.'s. Safety 
features of the probe include a plywood 
bakelite handle and large flashguards. 

NEW INPUTUNER 
Allen B. Du Mont Laboratories, Inc 

Passaic, N. J. 
The new four- section Inputuner in- 

corporates the latest Mallory -Ware 
spiral -type inductuner. It has much 
greater gain than previous Inputuners 
and more selectivity. The tuning range 
is continuous from 54 to 216 mc, cover- 
ing both TV bands and FM broadcast. 

Only 5.9 turns of tuning motion are 
required against 10 turns for previous 
models. A new dial illuminates the TV 
channel numerals on on outer circle 
and automatically switches the illumi- 
nation to the FM designations on an 
inner circle when the tuner traverses the 
FM band. 

The tuner operates efficiently on 
either 300- or 72 -ohm antenna systems 
and is completely shielded. 

RADIO -ELECTRONICS for 
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New Devices 
ALIGNMENT TOOLS 
Insuline Corp. of America, 

Long Island City, N. Y. 
Nine specially designed television 

servicing tools are included in the new 
TV Handi -Kit. They are furnished in a 

pocket -size leatherette carrying cose. 
The tools will fit the adjusting screws 

of all types of r.f. and i.f. transformers, 
padder and trimmer capacitors, etc., 
found in current TV receivers. With 
their assistance, a service technician 
can align circuits in a minimum of 
time. 

TELEVISION TUNER 
Standard Coil Products Co., Inc., 

Chicago, Ill. 
Model TV -250 is the same elec- 

trically as the models TV -101 and 201 
used in many receivers but has a 
longer shaft. The shaft is concentric, 

controlling coarse and fine tuning. 
Both sections are flatted along their 
lengths so they may be cut to any 
desired measurement. 

HIGH -VOLTAGE TESTER 
Oak Ridge Products, 

New York, N. Y. 
The new model 102 miniature TV 

high -voltage tester checks all high vol- 
tages in any television receiver. It has 

ANTENNA ROTATOR 
The Radiart Corporation 

Cleveland, Ohio 
The Radiart Tele -Rotor will handle up 

to a 150 -pound load with ease, and 
takes any size most from z/s inch to 2 

inches. 
Control boxes for the Tele -Rotor 

come in two models. Model TR -1 has an 
"end of rotation" light and uses a 
4 -wire cable. Model TR -2 is the com- 
pass control rotator with the illumi- 
nated "perfect pattern" dial control 
unit. The face is two -tone, reproducing 
an illuminated TV test pattern and giv- 
ing instant indication of antenna posi- 
tion as it is rotated by the fingertip 
control. It uses on 8 -wire cable be- 
tween control box and rotator. 
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RADIO- ELECTRONICS 
MAGAZINE LIBRARY 
INGENIOUS, CUSTOM -BUILT 
STORAGE FILE ... Another 
WALTER ASHE 

Value Scoop! 

aas. 

254 
each plus 6C each to cover 
packing and postage (any- 

where in U. S.) 

Holds 12 complete issues of 
magazine in its present 82 to 

98 page size. Measures 
12"x 8./2" x 23A" 

Made of high quality Kraft 
fibre board, printed and 
constructed to look like a 
Buckram - bound book. Af- 
fords neat, orderly, flick-of- 
the-finger convenience. Han- 
dy Reference Index, printed 
on back, records the location 
of selected articles, wiring 
diagrams, etc. At the low 
price you'll want several of 
these serviceable, attractive 

Magazine Libraries. 

Order now for 
immediate 
delivery 

FREE 
NEW 

1950 
CATALOG 

CROSSOVER NETWORK 
University Loudspeakers, Inc. 

White Plains, New York 
Model 4410 is a new filter network of 

the L -C type for use with co -axial or 
duplex loudspeaker systems. It provides 
a proper attenuation rate at a cross- 
over of 600 cycles. 

The filter is housed in a cast alumi- 
num container. A high- frequency at- 
tenuator is supplied for balancing the 
highs and lows to suit acoustic condi- 
tions and the listener's pleasure. Ample 
cable permits mounting the attenuator 
in any convenient location remote from 
the soeake -. 

three 10,000- ohms -per -volt scales: 5.000- 
15,000. 30.000 volts, and comes with a 

special high -voltage test lead. Its pock- 
et -size case measures 53/4 x 21/4 inches. 

TELEVISION TOWERS 
Penn Boiler and Burner Mfg. Corp., 

Lancaster, Pa. 
Teletowers are triangular steel masts 

for mounting television antennas. They 
are composed of 18 -gauge steel tubing 
welded together with 1/4 -inch steel tie - 
pieces, which also serve as climbing 
rungs. The towers come in 10 -foot sec- 
tions weighing about 20 pounds each, 
which may be put together for heights 
as great as 100 feet. Fittings of various 
types are available for basing, guying, 
and supporting masts and rotating mo- 
tors at the top. 

APRIL, 1950 

This filter was designed primarily for 
use with the new high -frequency tweeters 
and is particularly efficient when used 
with University speaker models 4408 
and 4409. 

INSULATORS 
Hot Nails, Inc., 

New York, N. Y. 
These specially shaped nails of high - 

carbon steel may be driven into brick 
and mortar or into steel and aluminum 

television antenna masts. Each na I is 
equipped with a specially slotted piece 
of polyethylene which holds any type 
of transmission line commonly used for 
television. The nails are especially 
designed for antennas, but hove many 
other uses. 

NEEDLE CLIP 
Mueller Electric Co., 

Cleveland, Ohio 
The new solid- bronze needle clip 

makes quick electrical contact by 
piercing the insulation of wire. A sharp 

needle is a part of one jaw. The non - 
corroding clip has a brass screw for 
connection. The Mueller No. 49 Insu- 
lator may be slipped over it. 

CRYSTAL DIODES 
General Electric Co. 

Syracuse, N. Y. 
A low- priced, ultra -high -frequency 

welded germanium diode and two new 
types for use in v.h.f. television re- 
ceivers have been announced. 

The u.h.f. germanium diode is self - 
healing under temporary overvoltage 
conditions, and requires no special 
handling. New snap -in construction 
eliminates the need for soldering and 
speeds installation. The only ger- 
manium diode currently available for 
use in the ultra -high frequencies of 500 
to 1,000 -mc range, it is designed for 
use as a converter. 

The two new diodes for use in present 
v.h.f. television receivers are the I NM 
designed and selected for optimum 
efficiency in video detector circuits, 
and the IN65 which is for use as a d.c. 
restorer in TV circuits and is especially 
selected to provide high back- resist- 
once. 

TWEETER UNIT 
Mark Simpson Mfg. Co. 
Long Island City, N. Y. 

The Masco model HFT -100 high -fre- 
quency tweeter is designed to provide 
wide -range frequency response in the 
upper register to 15,000 cycles. 

Installation is simple and requires no 
additional space. The existing cone 
speaker is unscrewed, the screen with 
high- frequency unit attached placed 

over the corresponding holes of the 
cone speaker, and the assembly screwed 
bock in place. The two speakers are 
then series-Connected. 

ATTIC TV ANTENNA 
Trio Manufacturing Co. 

Griggsville, Illinois 
This all- channel television antenna 

can be installed in on attic, on the 
rafters, floor joists or on the floor it- 
self. It gives better reception than the 
average indoor antenna and meets 
with the approval of landlords who 
object to roof installations or owners 
who prefer not to encumber their 
buildings with outside television an- 
te ̂ ., 
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CONSTRUCT A 

PICTURE TUBE 
HOLDER 

Complete Plans and Instructions 
in the APRIL Issue of: 

the APRIL issue is on sale at your 
jobbers' counters 
No more problems of what to do to safeguard the pic- 
ture tube that must be removed from cabinet in order 
to service some TV sets. Here now is presented a com- 
plete working drawing and detailed instructions for 
building a cushioned, stable and safe holder for TV 
picture tubes. Designed to fit any and all CRT's in 
current TV sets, this holder will save you time and 
money, make your work easier and put your mind at 
rest -no worrying about breakage! 

This is another in the series of valuable construction 
articles appearing in RADIO & Television Maintenance 
magazine in addition to the regularly featured technical 
articles and news about AM- FM -TV. Get your copy 
today and subscribe noto by sending in the coupon 
below ! 

DON'T MISS ANY OF THE 

FORTHCOMING ISSUES! 
Here is a list of future construction articles: 

How to make receiving dollies for incoming radios 

How to construct a truck interior for efficient field work 

Building an auxiliary bench for tube testing, minor 
repairs, operating observation, etc. 

Shop planning and layout for steps, time and money 
saving. 

Auxiliary HV power supplies for operating tests on 
picture tube 

Design and arrangement of a portable parts, tool and 
text box for servicing 

Design and construction of TV antenna location tester 

There are in addition to the regular content of technical 
articles on TV -FM and AM receivers, test equipment 
tools, etc. -news articles on current happenings, trends 
of the industry, new products and new literature, -sales 
methods and advertising programs, -business methods 

35,000 
radio servicemen read RADIO & TELEVI- 
SION MAINTENANCE regularly -PROOF 
of its value to the trade! 
Don't miss any of these issues. Send in your order 
at the new low price of $1.00 per year. Send 
it Today. 

BOLAND & BOYCE INC. RE4 
MONTCLAIR, N. J. 
i.end we RADIO & TEI EVISION MAINTENANCE 
_ for I year $1.00 2 years $2.00. 

NAME 

ADDRESS 

CITY ZONE 

STATE 

MONEY ENCLOSED BILL ME LATER* 
(check one) 

I am in a radio sales & service business 
sales only 
service only 
other (explain) 

(check one) 
I am owner 

manager 
employee 

FULL REFUND WITHIN 90 DAYS IF NOT COM- 
PLETELY SATISFIED 

If money Is enclosed. thus eliminating billing ex- 
pense, we will add one extra issue FREE. 

New Patents 
HIGH -VOLTAGE POWER SUPPLY 

Patent No. 2,490,733 
Ralph C. Kennedy, Arlington, N. J. 

(assigned to Radio Corp. of America) 
Basically different from power supplies now in 

practical use, this supply operates on the follow- 
ing principle. If a definite charge of electricity is 
placed on a capacitor, the voltage produced is in- 
versely proportional to the capacitance. For ex- 
ample, the same charge on a small capacitor gives 

--- - - - - -i 
I roas 

AC SOURCE 

h149LTAGE (DC) 

1 
1 

( LO VOLTAGE;' 

-III(il 1 

L__ -_ 
a larger voltage than it would if applied to a large 
capacitor. 

In this invention the capacitor is relatively large 
during the charging period. Then the capacitance 

is reduced, but the charge is not changed. The 
result is a step -up of the original voltage applied 
to the capacitor. 

The figure shows a vibrator within dotted lines. 
When the coil is excited by a.c., the reed swings 
alternately to the left and right. In the latter posi- 
tion it closes the circuit to a d.c. source, which 
may be the 250 -volt power supply of a TV receiver. 
This voltage charges the capacitor formed by the 
movable contact and fixed contact of the vibrator 
(shown shaded). The surfaces of these contacts 
are insulated so there can be no electrical contact 
between them. 

As the reed swings back to the left, it opens the 
circuit to the low voltage and the capacitance be- 
tween contacts is greatly decreased. Since the 
same charge remains on them, the potential be- 
tween the reed and ground is stepped up many 
times. This high voltage is transferred to an R -C 
network for filtering and may then be applied to 
a kinescope or other high -voltage device" using 
small currents. 

Tais vibrator is inexpensive to make, requires 
little maintenance, and takes up a very small 
space. S 

VIDEO MODULATOR 
Patent No. 2,490,428 

Thomas M. Gluyas, Jr., Collingswood, N. J. 
(assigned to Radio Corp. of America) 

The design of a TV modulator is difficult be- 
cause the r.f. carrier is being modulated by video 
signals which are themselves in the r.f. region. 
The modulator must be shunted as little as pos- 
sible, and the r.f. carrier must be kept out of the 
modulator circuits. 

In the circuit shown here the usual r.f. trans- 
former between driver and power amplifier is 
eliminated. Instead an autotransformer T pro- 
vides the necessary step -up with less distributed 
capacitance. 

The modulator is coupled to the amplifier 
through a peaking coil and damping resistor net- 
work instead of a transformer. This type of net- 
work is often used in TV receivers and is equiva- 
lent to a low -pass filter. It transmits video signals 
but prevents passage of carrier voltage. The r.f. 
choke is designed for frequencies in the carrier 
band. 

The driver is designed for higher gain than 
usual, making it possible to use a very small ca- 
pacitor at C. Its value should be about 2 µuf. C 
and C in are a voltage divider which feeds the am- 
plifier grid. Since each shunts the modulator cir- 

r Y 
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cuit (through a small r.f.c.), they must be small. 
It is found that the improvements described 

result in a linear response over a wider range of 
video frequencies. 

FIELD INTENSITY CALIBRATOR 
Patent No. 2,489,908 

Charles V. Larrick, Richland, Wash. 
(assigned to General Electric Co.) 

Field -intensity measurements are required by 
the FCC and are necessary for correct design and 
adjustment of radio apparatus. The measurements 
are often made with portable instruments pre- 
viously calibrated at a laboratory. However, there 
is danger of upsetting the calibration when the 

instrument is moved from one location to another, 
is jarred, etc. 

This circuit carries its own calibrator so it may 

be checked every time it is used. It contains an 
oscillator, voltmeter, potential divider, and re- 
ceiver. 

The receiver picks up a signal either from 
the antenna or from the calibrated oscillator. The 
signals are, of course, equal when they produce 
equal Outputs. 

The input impedance across the receiver coaxial 
cable should equal the sum of resistors RI and the 
antenna resistance, which is approximately 75 
ohms. If the input impedance is known, the value 
of RI is fixed. This impedance should also equal 
the sum of R4 and resistors R2. R4 may be fixed 
arbitrarily at some small value such as 5 ohms, 
in which case R2 is known. 

The small resistor R4 together with resistors R3 
form a voltage divider to reduce the voltage at V 
to the much smaller potential received from the 
antenna. Therefore R3 will depend upon the volt- 
age output of the oscillator. 

The resistance of R5 is such a value as to 
make the resistance of the attenuator network 
equal to the surge impedance of the line from 
the calibrated oscillator. 

The calibrated oscillator may be checked for 
accuracy with laboratory equipment at frequent 
intervals to insure accuracy. No other laboratory 
calibration of the equipment is needed. 

RADIO- ELECTRONICS for 
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with purchase of 
100 Sylvania Receiving Tubes... 
or 3 Sylvania TV Picture Tubes 

The clearest 
and most complete 

Television Servicing Book 
ever printed 

JUMPING PICTURE -NOISY SOUND 

P Remedy 
A Ion. ,..srhm m r Cheek sa tighten all em 
taos qs® sections of she s,®. q. 

tam 

1<d Is sin is tom. g as Repines lend is sire, as is 
shoeing spina she .ide of mime lead in sirs, d the 
the building (lyde:m peint of amui 
gnred s ut d eum.e) 
f ....ire swig of sloe.., 
ed sin (Doride) by re 

during April, May, June, July and August 

HERE at last is a guidebook to help simplify TV set service for you. You'll 
be amazed how it will enable you to quickly identify trouble ... solve 

tricky problems. 
Contains more than 100 pages with scores of actual photographs and 

easy -to -read diagrams, to help you increase and improve your TV set 
repair business. 

Not for sale ... it's FREE! 
This valuable book is yours absolutely free, from your regular Sylvania 
distributor, with your order of 100 Sylvania receiving tubes ... or just 3 
TV Sylvania picture tubes. Spirally bound with a sturdy board cover to 
stay open and lie flat on your bench. 

NOTE: This important booklet offer is open for a limited time only. So 
don't delay. Send your order for the tubes you need today to your Sylvania 
distributor and he'll mail this free, helpful guidebook to you immediately. 

Here are 2 sample pages from "Servicing Television 
Receivers." Note the easy -to -read type arrange- 
ment and the simplified photographic instructions. 

Quickly answers 
scores of questions 

Show's more than 80 actual photos of 
screen test patterns. Shows how to 
identify trouble by pattern behavior. 

Gives simple, concise instructions for 
making repairs, proper adjustments. 

Contains complete circuit diagram. 
of typical television receiver. 

Explains latest television develop- 
ments such as "Intercarrier sound." 
Tells about television test equipment 
and what each instrument will do. 

Provides a practical dictionary of tele- 
vision set trouble. 

SYLVANIAELECTRIC 
RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS 

APRIL, 1950 
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Try This One 

Lists over 150 tube 

types that are directly 

interchangeable. Saves 

you time ... save you 

money. 

NOTHING TO BUY ... Just Fill 
In Coupon . . . MAIL TODAY! 

NAME 

ADDRESS 

CITY ZONE.... STATE 

SENCO RADIO INC., Dept. T 
73 West Broadway, New York 7, N.Y. 

Sarre Man Who Knew SENCO S A V E A T 

FACTORY -TO -YOU 

MIDWEST 
TELEVISION 

Immense 151 square inch 
scr een on new 16" metal -glass 
tube ... clear, steady. bright 
pictures ... Synchronized 
sound and picture that a child 
can tune in perfectly ... 
Long Distance FM Circuit... 
Big 12" Electro- Dynamic 
Panasonic Speaker ... Avail- 
able in beautiful consoles 

ASY 
les or 

M complete chassis not a TERMS kit). Buy direct at Low Fac- 
tory Prices, with Low Down 
Payment and Long Easy 
Terms .. and on 30 Days 
Trial! Send for 32 -page, 4 
color catalog today 

BUY DIRECT 
FROM FACTORY 

and SAVE! 

Se d Thi 

COUPON 
on It Post 

Card for 
NEW 1950 

FREE 
4 Calar 
32 Page 

MIDWEST 
CATALOG 

A 
...Also a Complete New 1950 Line of 

MIDWEST 
RADIOS 

with new long distance 
FM Circuit and new 

3 -Speed Phonograph. 

MIDWEST RADIO & TELEVISION CORP. 
Dept. X;149.909 Broadway, Cincinnati 2, Ohio 

Please sand ma your new FREE 1950 Catalog. 

NAME 

ADDRESS 

CITY ZONE STAIR 
i 

CAMERA SHUTTER TIMER 
If your oscilloscope has a calibrated 

driven sweep, use it in conjunction 
with a photoelectric cell to check the 
speed of your camera shutter. A typi- 
cal setup is shown in Fig. 1. The 
auxiliary lense is not needed if the 
camera is focused on the lamp and the 
emissive surface of the cell is in the 
plane of the film. 

SHUTTER UNDER TEST 
PHOTOELECTRIC CELL 

LAMP 

AUXILIARY LENS AUXILARY 
n 

LENS 

TO Y PLATES OF SCOPE 

Fig. 1 -Setup for shutter speed check. 

When the shutter is tripped, the cells 
generates a pulse which triggers the 
sweep on the scope. Applied to the Y 
plates of the scope, the pulse bends the 
horizontal trace in a vertical direction. 
A typical trace for a radial shutter is 
shown in Fig. 2 -a and a focal plane 
shutter in Fig. 2 -b. Because the sweep 
is linear, the length of the sweep can 
be measured with a rule and compared 
with the length of the shutter trace. 

A camera with a fast lens and high- 
speed film is used to photograph the 
trace on the C -R tube. It may be pos- 
sible to record the trace by fastening 
a piece of high -speed pack or cut film 

ABSOLUTE SHUTTER TIME MAXIMUM SLIT OPENING 

MAX SHUTTER OPENING 

a 

Fig. 2- Showing typical shutter traces. 
to the face of the C -R tube. Keep the 
intensity control turned off until a mo- 
ment before the shutter is snapped; 
then turn it down immediately after 
the exposure. 

The sweep oscillator should be ad- 
justed so that the duration of one 
sweep is longer than the assumed speed 
of the shutter; thus the shutter opens 
and closes during the sweep interval. 
I use 20- and 200 -cycle sweeps when 
testing 1/25- and 1/250- second shut- 
ters.-Ronald G. Berlya 

TUBE SUBSTITUTIONS 
When a 6H6 goes bad and a replace- 

ment is not immediately available, 
check the circuit. If only one diode is 
used or if both diodes are connected in 
parallel, a 6C5, 6J5, or 6P5 can be 
used as a replacement. 

Connect one jumper between pins 3 
and 5 and another between pins 4 and 
8 on the base of the triode. The jumpers 
make it possible to use any of these 
triodes as replacements. 

The replacement triodes may be those 
which would normally be discarded be- 
cause of microphonism or grid -to -plate 
shorts. -Charles Erwin Cohn 

THE FINEST 16" TELEVISION 
SET EVER DESIGNED! 

With Automatic Gain Control (AGC) 
Now you can have the finest 1950 model Voltage 
Doubler Giant Screen Television Set ever de- 
signed. Custom built and improved with unusually 
high brilliance - will give you thousands of 
hours of fine entertainment during day or eve- 
ning hours. A bright, clear steady picture is as- 
sured by the most famous television set ever 
produced, the RCA designed 630 type chassis 
This identical type TV set is used by more Radio 
& TV Engineers than any other set ever manu- 
factured! 

The 30 tube circuit is more sensitive than any 
of the cheaper sets having less tubes and the 
new Standard Tuner has a pentode RF stage 
which acts as a high -gain built -in Television 
Booster on all channels. Also featured is an 
othomatic frequency control system that keeps 
the picture steady and makes tuning easier. 

Factory wired and tested, ready to operate. 
Shipped complete with tubes, less $149.50 16" picture tube 
Extra -Clear 16" glass picture tube- 
guaranteed for one year - $39.50 

SPECIAL! 
Super -Giant 19" Television Set. 630 type similar 
to above, but modified to provide a whopper - 

sized picture. Factory -wired and tested, ready 
Kfi to operate. Shipped complete with 

$169.50 tubes, less 19" picture tube. Price.... 
Extra -Clear 19" glass picture tube- 

$79.50 guaranteed for one year- 

1 

J 

21/a" 630 chassis- $149.50; 
12V2" tube -1 year guarantee -524.95 

DE LUXE TELEVISION 
CABINETS 

Beautifully designed to match the 630 chassis 
without any cutting or drilling. Solidly con- 
structed like the finest furniture with a satiny 
piano finish. Shipped complete with mask and 
protective glass window. 

Table Model- Mahogany or Wal- 
$39195 nu t 

nut 
Table Model- Mahogany or Wal- $$/1495 

16" Consolette -with drop panel to conceal 
knobs when desired. QCQ [0 
Mahogany or Walnut t 

Blonde 

19" Consolette -with drop -panel as 
$79.50 above -Mahogany or Walnut t 

Blonde 

$79.50 

$89.50 
4 -TUBE AC /DC TELE- BOOSTER 

CHECK THESE FEATURES 
Uses type 6AK5's in an extremely stable and 

efficient wide -band amplifier circuit. Self -con- 
tained power supply. Covers all television 
channels in use. Eliminates need for outdoor 
antennas in many locations. Will actually make 
difference between "Flat" and very bright pic- 
tures on weak stations. Improves receiver im- 
munity to off -channel interference. Can be tuned 
to boost weak station or turned off to provide 
normal reception. Simple fo install and 
operate, requires only external connection to re- 
ceiver. Operates on 110 volts AC 
or DC. 

ONLY $16.95 

TWO STATION INTER- 
COMMUNICATION SYSTEM 

Radiomen -provide yourself with an additional 
source of income by selling and installing these 
high quality -low cost intercoms. 
Se ling Features: For the nursery (baby sif- 
ting) or sickroom In private homes -room to 
room -garage to house -basement to attic, etc. 

Busy businessmen Ideal for use in television 
antenna installation and servicing -instead of 
unhandy earphones Simple installation -only 
2 wires to connect Housed in an attractive 
walnut case, I master and I slave station, com- 
plete with tubes. 

Price $10.95 
Extra for 50 feet twin -lead cable.... 51.00 

For complete listings of special buys for experi- 
menters, radio technicians, laboratories, schools 
and engineers. Write for catalog 14. 

RADIO DEALERS SUPPLY CO. 
154 GREENWICH ST. NEW YORK 6, N. Y. 

RADIO -ELECTRONICS for 
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Try This One 

SIMPLE S -METER CIRCUIT 
An S -meter can be added to the aver- 

age superheterodyne receiver merely 
by adding three resistors and a 1 -ma 
d.c. meter. Two 47,000 -ohm resistors 
and a 50,000 -ohm potentiometer are 
connected as a bleeder across the high- 

TO 
RECTIFIER o 8t IF AMPL 

+ 
P 50K IMA 

47N 

TOI SCREEN SUPPLY 

voltage supply. The meter is connected 
between the arm of the pot and the 
screen grid of an i.f. tube controlled by 
the a.v.c. voltage. The circuit is shown 
in the diagram. 

The arm of the pot is adjusted until 
the meter zeros with the r.f. gain con- 
trol on full and the antenna terminals 
shorted. If the meter is too sensitive, a 
variable resistor may be shunted across 
it. -John A. Bishop 

WIRELESS INTERCOM 
I live on the floor above a store 

which I operate. Being unable to re- 
main in the store at all times, I rigged 
up a wireless intercom which enables 
me to listen in when anyone enters the 
store. 

I used a battery- operated set as a 
transmitter. The primary of its output 
transformer was disconnected from the 
output tube and one lead was connected 
to the arm of the volume control and 
the other to ground. Another output 
transformer was installed with its pri- 
mary in the output circuit and its 
secondary connected between ground 
and the grid cap of the 1A7 mixer - 
oscillator. A short antenna was con- 
nected to the 1A7 plate through a small 
capacitor. This set was then tuned to a 
spot on the low- frequency end of the 
broadcast band. A standard receiver 
upstairs was tuned to the oscillator 
frequency of the transmitter. 

The speaker on the transmitter 
picks up sounds in the store and feeds 
them to the a.f. circuit where they are 
amplified and used to modulate the 
1A7. 

Adjust the transmitter so its signal 
falls on a quiet spot on the band. Keep 
the antenna as short as possible for 
good results, and above all, don't try 
for distance records with this unit or 
the FCC may have a few things to 
say about it. -John W. Graves 

BATTERY CONNECTORS 
The next time you need connectors 

for a 6 -volt storage battery when serv- 
icing an automobile radio, try the 
sliders from a 50 -watt adjustable re- 
sistor. These sliders are inexpensive 
and fit the terminals on most vehicular 
storage batteries. 

Another connector useful for then 
workbench is made by drilling 3/16 - 
inch holes about y inch into each post. 
Tap in 8 -32 screws and saw off their 
heads. Then screw on nuts from ordi- 
nary dry cells, making very convenient 
terminals. -W. M. Finley, Jr. 
APRIL, 1950 

four channels from 40 miles clearly 
With new low -cost C- Series 

7et -a -Rae, 

These pictures were taken of a 10" Crosley screen 
in Aurora, III., 40 miles southwest of Chicago. A 
C- Series antenna on a 15 -foot most was in use . 

bringing in clearly the four channels pictured above. 
No booster of any type was used, (All photos unre- 
touched. Documented evidence on file.) 
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Here is the antenna you 
want - for sharp images - 
wide range - easy assem- 
bly - low cost! Tel -A -Ray's 
C- Series is new ... designed 
after extensive tests to give 
you the best performance pos. 
sible at the lowest cost. 

Tel -A -Ray antennas are du- 
rable ... made from Dural 
with stainless steel fittings. 
The C- Series can be assembled 
and erected in a few minutes, 
yet its electrical efficiency in 
simple arrangements is su- 
perb. Available in a complete 
Hi -Lo Channel Kit with mast, 
guy wire lead -in, and mount- 
ing for $24.50 list. 

WRITE TODAY FOR 

COMPLETE INFORMATION 

T EL -A -RAY ENTERPRISES, INC. 
P. O. BOX 332, DEPT. C, HENDERSON, KY. 

DESIGNED BY EXPERTS 

FOR EXP ¿ EARS: 

This is 1T -Sun Radio's great 
all- triode amplifier- engineered 
from design published by Con- 
sumer's Research, Inc., Wash - 
.sgton, N. J. Definitely TOPS in 
its price class. 
Flat frequency response from 20 
to 15,000 cycles. Distortion less 
than 2.5 %. 10 -watt 7 -tube all - 
triode amplifier provides high- 
est reproductive fidelity. Tube 
complement: 1 -6507, 2 -65N7, 
1 -6J5, 2 -6B4G and 1 -5Ú4G Rec- 
tifier. 
Available alone ($42.50 in kit 
form; $69.50 laboratory wire 
and tested, ready for use). This 
amplifier is exclusive with Sun 
Radio of New York. Order by 
mail for your c lente. 

'ytU 

j 
suayo 

eaa+emter 

FREE ... 
"Audio Equipment" - 
68-page manual cata- 
log - gold mine of 
sound - system dopa 
Yours on request, t 

& ELECTRONICS CO. INC. 
122 -C DUANE ST. NEW YORK 7, N.Y. 

2 Blocks North of Chambers St. 

BActY 7-1840 
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SERVISHOP 857E3 

EQUIVALENT TO A COMPLETE 
SERVICE SHOP! 

TUBE TESTER 
SET TESTER 
BATTERY TESTER 

CONDENSER TESTER 

AUDIO R. F. - F. M. 

SIGNAL GENERATOR 
Every square inch solid -packed with value! Look 
what you get in this phenomenally low- priced 
tester: (I) A complete tube tester with over 800 
listings in its famous Rollindex roll chart, (2) a 
battery tester indicating actual voltage under 
rated load, (3) A capacitor tester, (4) A fixed 
point calibrated AM -FM signal generator, (5) 
An audio oscillator; and a dozen additional 
features. 
Readable scale divisions on the ohm meter start 
at 0.05 ohm to 25 megohms. 

DC Volts: 0, 2.5, 10, 50, 250, 1000, 5000 
AC Volts: 0, 10, 50, 250, 1000, 5000 
DC Milliamps: 0, .5, 2.5, 10, 50, 250, 1000 
DC Amps: 0, 10 

Ohms: 0, 250, 2500, 25000 
Megohms: 0, 2.5, 25 
Decibels: -8 to +15, 15 to 29, 29 fo 49, 32 to 55 
Output Voltmeter: 0, 10, 50, 258, 1000, 5000 

Complete with tubes, batteries and test leads, 
output leads, etc., housed in natural finish oak 
case; hammertone gray panel. Sue this outstand- 
ing buy at your jobber today -zr write for new 
catalogue RE -4. 

RCP INSTRUMENTS -BEST FCR EVERY TEST 

.95 

Itndio-Electronic Circuits - 
REPEATING INTERVAL TIMER 

Various on -oft' interval timers have 
been described for use on welders, pho- 
tographic printers, and enlargers, and 
other industrial devices. This unit, 
described in an RCA Application Note, 
is unusual in that it automatically re- 
peats a sequence consisting of adjust- 
able on and off intervals. Such a device 
can be used to control animated window 
displays, mechanical toys such as elec- 
tric trains, or many types of electric 

II7VAC 

6X5 -GT /6X4 
O 300V 

175MA ° 
o '300V 

plates and grids are interconnected so 
that when one tube conducts, the other 
will be turned off because its plate and 
grid voltages are reduced below the 
levels required for firing. The on and 
off intervals are adjusted between 0.3 
and 40 seconds with the variable resis- 
tors in the grid returns. A d.p.d.t. 
switch transfers the relay from one 
plate to the other to interchange the 
timing of the preset on and off intervals. 

OC3/VR105 

E' 6.3V/2A TO FILS 

and electronic devices which are re- 
peatedly turned on and off for definite 
periods. 

A pair of thyratrons are connected 
in a multivibrator -type circuit. The 

3Ks./nSVDC i Y 

ìl yLY 

3K IOW 

4/40 PAPER 

I MEG 

400V 
PAPER 

IOOK 

<86K _- --/ IDOK 

7.5MEG - IMEG 

TIMING CONTROL TIMING CONTROL 

CRYSTAL DIODE CIRCUITS 

Germanium diodes such as the 1N34 
have been used to replace vacuum tube 
diodes in many interesting applica- 
tions. Their use as video detectors in 

RATIO DET TRANS 

Fig. 1 

RI 

18K 

.0001 

4MICA 
0005 

IN34 

8-10 AVC VOLTAGE 

CATH 

IN34 = AF OUTPUT 

quite a few television receivers is well 
known. Two circuits which are not as 
familiar were described in Sylvania 
Electric Engineering News Letter. 

Fig. 1 is a ratio detector circuit 
using shunt -connected 1N34's. Experi- 
menters may wish to use it in the 
sound i.f. section of their TV receiver, 
or in an FM receiver or tuner. 

SYNC INPUT CI 220µµf - -tea 
1 

RI 100 

CATH 

N1N3a 

K 

C 2,,, 02 

R2 103K 

330K -NM- 
R3 

CATHIN34 

SYNC ISCR TRANS 

Í1I 

2021 /2050 (2) 

makes possible a more completely bal- 
anced and stable circuit. This circuit 
also eliminates the possibility of the 
60 -cycle hum sometimes present in 
vacuum -tube discriminators because of 
heater -to- cathode leakage. If the hum 
is strong enough, it will frequency - 
modulate the oscillator and produce 
non -linearity or a distorted raster. 

Values for Cl, C2, Rl, R2, and R3 
are critical and should be as shown on 
the diagram. The unmarked values 
and their exact circuit arrangement 
may vary in different makes and 
models of TV sets. 

Besides eliminating a possible source 
of 60 -cycle hum, the germanium diodes 
have a very low shunt capacitance of 
about 3 µµf when mounted in a chassis 
as compared to about 15 µtif of a 6116 
diode in a rectifier circuit. This low 
capacity makes them useful in circuits 

HORIZ OSC II 1 TO HORIZ DISCH 

\ {2 

HORIZ HOLD 

Unlike the more conventional cir- 
cuits, load resistors Rl and R2 are in 
parallel with the diodes instead of 
being in series with them. Because the 
resistors shunt the diodes, variations 
in back resistance are swamped out 
and the static balance of the circuit is 
maintained. 

Fig. 2 shows how the 6AL5 or 6H6 
horizontal sync discriminator may be 
replaced by 1N34's in the a.f.c. circuit 
of a popular type of horizontal sweep 
circuit. It is claimed that the use of 
germanium diodes in the discriminator 

REACTANCE TUBE 

Fig. 2 

Bt 

operating up to several hundred mega- 
cycles. 

The 1N34 is rated at 50 volts maxi- 
mum peak inverse voltage and the aver- 
age current rating is 22.5 ma. The for- 
ward resistance is about 50 ohms and 
the back resistance is about i/z megohm. 
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www.americanradiohistory.com

www.americanradiohistory.com


Ieaalio-Electronic Circuits 
CROSSOVER NETWORK 

The crossover network shown in the 
diagram was taken from a bulletin pub- 
lished by Racon Electric Co., Inc. It is 
designed for a crossover at 1,000 cycles. 
The table gives values for the capaci- 
tors, tweeter level control, and induc- 
tors as well as winding data. 

INPUT 

u 
L2 R IOW TWEETER 

TC2 LI WOOFER 

r00` -a 
The inductor design is based on a 

nonmetallic winding form 11/4 inches in 
diameter with 3/4 -inch winding space. 
The inductors are wound with No. 16 
enameled wire with approximately 13 
turns per layer. The form may be a 
3/4 -inch length of 114-inch wooden dowel 

Voice 
coil CI C2 

LI L2 
R 

mh turns mh turns (ohms) (µf) (µf) (ohms) 

4 32 50 0.5 112 0.3 90 6 
6 22 35 0.8 140 0.5 112 10 
8 16 25 1.0 160 0.65 130 12 
10 13 21 1.3 175 0.8 140 15 
12 II 18 1.5 200 0.97 155 20 
16 8 13 2.0 212 1.3 170 25 

with 3 -inch squares or circles of stiff 
cardboard or Masonite nailed to the 
ends. 

For the inductors in the 4 -, 6 -, 
8 -, 10 -, and 12 -ohm networks 1 pound 
of wire will be sufficient. The 16 -ohm 
network requires 11/2 pounds of wire. 

The capacitors should be of the non - 
polarized type (paper). Their voltage 
ratings may be as low as 25. 

All Conicals Look Alike, but 
83 

GIVES YOU: LOWEST COST AND HIGHEST QUALITY 

FOR GREATEST PrOFITI 

HIGHEST GAIN FOR..00AL AND 

FRINGE AREAS' 

Here's why you get lowest 
installation costs, fewest call -backs, 

best performance -and highest profits -with 
the new Oak Ridge FRINGEMASTER 
Conicals: 

for Metropolitan Areas: 
The X-66 gives you the highest tain and 
lowest cost for its type on the market! 
6 forward and 6 reflector elements. 

for Fringe Areas: 
The superb sensitivity of the XX -66 is un- 
matched by any other conical! Lowest -priced! 
6 forward and 6 reflector elements, 
double -stacked. 

Highest gain conical beam 
Highest signal -to -noise ratio 
Major lobe in line of frequencies 
Highest front -to -back ratio 
Matched to 72, 150 or 300 -ohm 
transmission lines 
Supplied with any combination of 
antenna or reflector elements 

xxw 
s22" 

list 

Sensitivity and directivity instantly 
changeable by inserting different ratio 
of antenna to reflector elements 

Non - flattened tubular rigid support 
for all elements 

"U" -bolt assembly -Easy stacking 

Speedy Assembly 

OAK RIDGE PRODUCTS 
239 EAST 127 STREET, NEW YORK 35, N. Y. 

Manufacturing Division of VIDEO TELEVISION, INC. 
Makers of the famous SNAP -LOCK Patented TV -FM antennas and accessories and 

the Oak Ridge MINIATURE TV test equipment 

See why the new Oak Ridge 

FRINGEMASTER Conical 

is the greatest profit -maker of 

them all! Place your order for 

it with your pans jobber NOW 

Write for your free Catalog E -2. 

BIG MONET IN RADIO and TELEVISION NOW! 
See COYNE'S Brand New 7 Volume Set 

PLIED PRACTICAL RADIO-TELEVISION FREE! 
A BRAND NEW Set of books written for men who want to "go places" 
in TELEVISION and RADIO ... men who know how a PRACTICAL 
working knowledge helps to get the BIG MONEY. Over 2500 pages of 
the latest Radio and Television "know how "; easy to understand with 
hundreds of crystal -clear illustrations. It's ALL here! EVEN COLOR 
TELEVISION AND UHF. How to install, service, align, balance ALL 
radio and TV sets ... how to use new and old testing instruments for TV 
service . latest data on adapters, converters and MORE. Complete 
volume on Electronics and handy Radiomen's Handbook included. You 
name it and COYNE'S GOT IT, in this amazing new money- making 
7- Volume Radio -Television Library. 

7 fact -packed volumes - 1400 illustrations 
and diagrams with step -by -step photographs 
which "break down" the equipment to show 
what makes it "tick." Up -to- the -minute, com- 
plete, easy to follow. 

PRACTICAL! 
CLEAR! 

COMPLETE! 

You must SEE these new books to know how easy it is to prepare for the big jobs in radio and television. Here's our special offer: - we'll send the complete 
7- volume set for your 7 -Day FREE Examination. And with it, we'll include our valu- able, new guide for all radiomen, "150 New Radio -Television Diagrams Explained," 

absolutely FREE! If you keep the 7- volume Set all you pay is 
$3.00 within 7 days after the books arrive and $3.00 per month 

until $23.50 is paid - or you can pay $22.00 cash price. If you 
don't want the set, return it and you OWE NOTHING. But 
either way you keep "The Radio and Television Diagrams 
Book" as a gift. That book is ABSOLUTELY FREE. 

SEND NO MONEY 
Coupon is just a request to see Set free and 
get FREE BOOK. Offer limited -act now. 

APRIL, 1950 

Radio -Television School 

Color Television Is Here! 
Set contains most complete section 
ever published on Color Television 
and UHF, adapters and converters. 
FULLY ILLUSTRATED AND 
PRINTED IN 4 COLORS. 

Act Now and Get FREE Book 
Now you can see these new Coyne books for 
7 days without cost and get Coyne's book of 
150 Radio and Television Diagrams FREE. 
It's free just for examining the new 7- Volume 
Set. Full details of this sensational Coyne 
"prove it" offer are given' below. Mail the 
coupon at once. 

Educational Book Publishing Division 
COYNE ELECTRICAL & RADIO -TELEVISION SCHOOL 
500 S. Pcutina S.., Dept, 40 -TI, Chicago 12, III. 

O.K. Send me postpaid, your new 7- volume set, "Applied Practical Radio -Television ", on 7 days Free Trial per your offer. Be sure to include as a gift the book of 150 Radio -Television Diagrams absolutely FREE. 
NAME Age 

_J 

ADDRESS 

TOWN ZONE STATE 
Where employed L__ 
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841 Association News 

MICROWAVE 

Receiver Front End, com- 
plete, C/O Dual 723AB 
Klystron mount. TR. 
ATR Duplexer Section, 
2 Stage 30 MC. Pre- 
amplifier. new. with all tube 559.5u 

TEST EQUIPMENT 
CG -176 AP Directional coupler X Band, 20 DB nominal. type "N" take off, choke to choke. 

s ad 1lated ... .. . 117.50 X Band e .ae absorption type wcve,eeter, micrometer head, 6000 W 8500 mc. Demor nay -Budd 3358 185.00 
C Band ,T' gold-plated at........ .... 97.00 
C Band Flap attenuator Damornay -Budd type 
X Band9iagold-plated 100.00 

/e"xs/a° Klystron mount with tunable termination, gold- plated 75.00 X Band 13 xs /s- low power lead, gold-plated 45.00 X Band 1 /old avegulde to type "N" adaptor, gold -plated 22.50 X Band it /e "a 'Ce 'T" Section, gold -plated 55.00 
X BAND 

Directional coupler, UG -40 /U take off, 20 DB..517.50 Directional coupler, APS -6. Type "N" take off, 
20 DB, calibrated. ..... .......... ..... 17.50 

B road Band Directional 
u 
pler, type N" take 

off, choke to cover, 23 DB, calibrated... 18.50 Directional coupler, APS -31, type "N" take off, ici coupler, " 
. "' - 

22.50 
B i-directional t yge N" take O 22.50 Flexible Section 12 long 32.00 
Str ilver 

plated 
eí/2 f[. long choke to cover, silure plated 8.50 Prases Test Section with 15 ]b. gauge and pressurizing nipple 10.00 

Mitered 
Read 

Elbow, 
Feed Trough, choke 

or 
cover. 

to choke 
12.00 

Righted 
Elbow, ho cuver choke w over. 12.00 Sight Angle Bend 2%2" Radius, choke to cover. 12.00 45° Twist, 6" long 7.50 

90 Twist, 5 ° l on g. .. 7.50 
900 Twist, v long with pressurizing nipple 4.50 

Bend 10" , to 9.50 
en UG-39 o 

e, 
silver plated 9.50 

Bend, 26" S to cover 27." 5.00 
Section 4^ long, type "N" 

Probes mo un ted full wave apar t it.. ..s° guide Watenuater (P /O TS 35) 0 to 20 DB, less 
cards. bell size guide 12.50 90° Bend E Plane 18 ° 4.00 

Rotary Joint, choke to choke 10.00 Rotary Joint, choke to choke with deck mounting 10.00 
TR -ATR Duplexer Section for 1824 and 724B 12.50 WavemeterThermistor Mount 6.00 2K25'723 AB Receiver, Local Oscillator Klystron 

Mount, complete, with Crystal Mount, Iris 
Coupling with Choke Coupling to TR 22.50 

TR -ATR Duplexer Section for above 8.50 
723A11 Mixer- Beacon Dual Oscillator Mount with Crystal Holder........ ..... 12.00 723AB Mixer -Beacon Dual Oscillator Mount 

Matching e Slu and tunable termination; new 24.50 Bi-Directional Coupler, type N" terminator, 
26 DB. calibrated. lt/ ̂ xs/e" guide 17.50 

12^ Flexible Section 1 V4 °xeM" guide 10.00 Crystal Mount in Waveguide ......... 17.50 50 -3 Echo Box, Transmission type cavity with bellows 28.50 180^ Bend with pressurizing nipple 5.00 5" Curve 18" long 5.00 "S" Curve 6^ long 3.25 
APS 31 Mixer Section for mounting two K25's, 

Beacon Reference Cavity, 1B24 TR Tube 42.50 Transition 1 "01/2" to lt/a"xs/a^. 14° long 8.00 
Random Lengths of Waveguide 6^ to 18e long 

per SEND FOR FLYER OF RADIO PARTS 
Rated Concerns Send P.O. 

Send M.O. or CNK. Mdse. Ouartd. Shpa, Charges 
Sent C.O.D. Price F.O.B. N.Y.C. Phone Di. 9 -4124 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty St., Dept. C4 Now York City 7, N. Y. 

LEARN 

l J U-, 
'.y"1:11Y3:F1:1:1, 

TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 
.2 Gppoaiusu 4 4ields 

Come to the Great Shops of COYNE in Chicago dur- 
'ng our 51st Anniversary Year! Get quick, practical 
training in RADIO- TELEVISION or ELECTRIC- ITY. G I Approved. Finance plan for non -veterans. Mail Coupon Today for complete details. 
NOT "HOME- STUDY" COURSES! 
You learn on real, full -size equipment, not by mail. 
Finest staff of trained instructors to help you get 
ready quickly for a better job ,a fine future. 

FREE BOOKS Clip coupon for big illustrated 
Coyne book on either ELEC- TRICITY or RADIO -TELEVISION. Both books 

sent FREE if you wish. No obligation; no salesman will call. Act NOW ! 

B . W. COOKE, Pres. 
COYNE Electrical & Radio-Television School. 
500 S. Paulina St., Chicago 12, III. Dept.40 -11H 

Send FREE BOOK and full details on: 
RADIO- TELEVISION ELECTRICITY 

NAME 
ADDRESS 
CITY STATE 

IMPROVE YOUR TV SIGNAL 
Easy new method tunes your Antenna to pre- 
vent standing waves. Plug -in type stubs Cover 
All channels. Kit$3.95.Com plefe instructions. 

ACE TV CO., 801 3rd Sf., Ocean City, N. J. 

PENNSYLVANIA MAKES ANNUAL AWARD 
The plaque awarded annually by the 

Federation of Radio Servicemen's Asso- 
ciation of Pennsylvania was given to 
the Sylvania Electric Products Corpora- 
tion at a banquet luncheon held Febru- 
ary 19 at Harrisburg. 

The plaque, which carried the word- 
ing: For consistence in promotion and 
advertising to the public in effort to 
promote public confidence and to assist 
the radio -television technician was pre- 
sented by Richard Devaney of the 

Philadelphia organization and accepted 
by Mr. R. H. Bishop on behalf of the 
Sylvania organization. 

More than 30 persons, representing 
eight of the Pennsylvania local organi- 
zations, the New York state radio 
technicians federation (ESFETA) rep- 
resentatives of the technical press and 
visitors from Sylvania and a number 
of radio technicians' associations, were 
present at the presentation. 

Holding the award is R. H. Bishop. At his left, Dave Krantz, the Federation's 
president, and between them (rear) T. L. Clarkson of the Mid -State Association. 

OKLAHOMA CITY ASSOCIATION ACTIVE 

The Oklahoma City Radio Service- 
men's Association elected R. B. Cherry 
as its president for 1950. Vice presi- 
dent is Walter Cox, secretary- treas- 
urer L. G. Deering, program chairman 
E. J. Snyder, and publicity director 
James H. Jackson. 

A campaign to publicize and stress 
the decals of the organization was 
planned at the annual meeting, and 
arrangements made to have technical 
speakers address the group through- 
out the year, a committee being en- 
trusted with the work.' 

PHILIPPINE AMATEUR ASSOCIATION 

Photo above is of a Philippine hamfest, 
held at the home of Jess Escalante, 
DU1VVS, of Cavite City. The hams in 
the front row (kneeling) are Pedro 
Auguinaldo, Jr., DU1DO, and .Gregorio 
Orbeta, DU1AW; the second row, left 
to right: Jorge Illenberger, DU1JI, 
David K. Pope, W3IJW, Mary E. 
Pope, Rose Illenberger, Celestina Mar- 
celo Illenberger, Mrs. Jess Escalante, 
Lita Contreras, Nunilon Lim, DU1NL, 

and Jess Escalante, DU1VS. In the 
back row are Jack Santoromana, 
DU1JS, Gregorio Trinidad, DU1GT, 
Fred Hashim, Miguel Contreras, 
DU1MC, Victor Valenzuela, DU1AQ, 
Emmet M. Johnston, W7CEV, and 
Frank Tunison. We thank Mr. Elpidio 
de Castro, secretary of the Philippine 
Amateur Radio Association, for the 
photograph. 
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Miscellany 

Review of Recently Issued Tubes 
This month's crop of new tubes in. 

dudes the shortest 3 -inch electrostatic 
cathode -ray tube ever manufactured 
commercially, a group of " ruggedized" 
tubes, and an improved photo -tube. 

The little 3MP1 tube was originally 

designed for use in small industrial 
oscilloscopes, but its manufacturer, 
General Electric, reports that it is 
expected to find numerous applications 
in television servicing as well as test- 
ing. iñdustrial equipment. 

Maximum ratings of the new tube 
are: anode No. 1, 1,000 volts; anode 
No. 2, 2,500 volts; maximum negative 
bias 200 volts, and maximum positive 
bias 2 volts d.c. 

"Ruggedized" tubes are standard 
types designed to give reliable service 
under conditions of severe vibration 
and shock. Five out of a proposed total 
of 20 have been announced by Sylvania. 
These are the 6SN7 -WGT, 6X5 -WGT, 
28D7 -W, 6L6 -WGA and 6SL7 -WGT. 
Characteristics of the tubes are iden- 
tical wjth their standard equivalents. 

Sylvania also announces a new all - 
glass 16 -inch picture tube. The tube, 

the 16LP4, which is 221/4 inches long, 
employs an ion trap for use with an 
external magnet. Deflection angle is 
approximately 52 degrees. Anode volt- 
age is 12,000, No. 2 grid voltage 300, 
No. 1 grid voltage (for cutoff) -33 
to -77. Heater voltage is 6.3 and cur- 
rent 0.6 ampere. Focus coil current is 
110 ma and ion trap magnet current 
120 ma. A smaller tube, the 8BP4 has 
electrostatic focus and deflection, and 
is designed to replace the 7JP4, with 
which it is directly interchangeable. 
Its useful screen area is roughly 50% 
greater than that of the 7JP4. The 
deflection sensitivity provides full scan 
in circuits designed for 7 -inch tubes. 
Operating voltages are 6,000 on anode 
No. 1, 1,620 to 2,400 on anode No. 2, 
and zero to -72 to -168 on grid No. 1. 

Another Sylvania contribution of the 
month is a miniature high -voltage rec- 
tifier for television receiver high volt- 
ages. The 1X2 may be used where d.c. 

APRIL, 1950 

voltages up to 15,000 are required. 
Filament voltage is 1.25, filament cur- 
rent, 200 ma. Peak plate current rating 
is 10 ma, and maximum load current, 
1 ma. It is designed for a supply 
frequency of 300 kc maximum when 
used in r.f. power supplies. 

Improvements in multiplier photo - 
tubes have been announced by RCA. 
The 1P21, already a useful tube of 
this type, has been improved by re- 
ducing its "equivalent noise output" 
about six times to permit a corre- 
sponding reduction in the lower limit 
of measurable light intensities. 

This extension of range makes the 
tube of great value to astronomers 
studying light intensity of distant 
stars, to nuclear 
scientists studying 
atomic radiation, 
and in other re- 
search work re- 
quiring low inten- 
sity light measure- 
ments. 

Further informa- 
tion (technical 
data sheets) on any 
of the tubes de- 
scribed above may 
be obtained by 
writing direct to 
the manufacturer. 

tabío rEljírtp-ifíbe Deans Igo 
n 63ernsbactl Putl;cationg 

HUGO GERNSBACK 
Founder 

Modern Electries 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention 1920 
Television 1927 
Radio Craft 1929 
Short -Wave Craft 1930 
Television News 1931 
Wireless Association of America 1908 

Some of the larger libraries still have copies of ELEC- 
TRICAL EXPERIMENTER on file for interested readers. 

APRIL, 1916, ELECTRICAL 
EXPERIMENTER 

How the Blind May Read by Sound, by 
Professor F. C. Brown 

A Writing Machine that Responds to 
Voice 

Use of The Braun -Tube for Research 
Work on Electric Oscillating Cur- 
rents, by Prof. Dr. Ferdinand Braun 

The Radio League of America 
Radio Range and Direction Now Found 

by Instruments 
Sensitive Micro -Ampere Wireless Relay 
EIectrical Losses in Radio Transmitting 

and Receiving Sets, by James L. 
Green 

Sealed -Point Electrolytic Detector 
Hints 

How To Erect an Aerial Mast, by 
Rudolph Karl 

Magnetic Key from Buzzer, by Earl 
Ryder 

Improvement on Silicon Detector, by 
John T. Corcoran 

A Detector that Tunes Itself 
Synchronous Spark Gap 
Plating Quartz Fibers by a Cathode 

Spray 

I 85 
WHERE TO BUY IT ... 

WHOLESALE RADIO 
of Baltimore 

TV 
INTERFERENCE 

FILTERS 
DRAKE HIGH PASS FILTERS 

FOR TV 
RECEIVERS -. 

Suppresses interference (50 me 
and lower) from amateur trans- 
mitters and many other sources 
which enter TV set through Either antenna. Model 

Model TV- 300 -50HP For 300 Ohm twin lead 
Model TC- 72 -5011P For 72 Ohm small Coax. 

1"z 
$3.57 

Model 
Model 
lead. 

DRAKE HIGH PASS FILTERS 
FOR TRANSMITTERS 

TV 
.P P 

:3'40 $ 12.95 
STOPS PICTURE JUMPING 

NEW! AGC for 630 type TV CHASSIS 
Techmaster Keyed AGC Kit 

Install It In 75 Minutes! 
For any 630 type TV receiver. 
Keyed automatic gain control 
eliminates picture Jumping 
caused by noise and overload 
Ing by strong signals. Special 
bracket mounts on existing 
holes in chassis. Operates front 
sync pulse . simplifies tuning d adjustment. Com- plete with BAUD tube, bracket with mounted tube socket, 
resistors, condenser. coil and pictorial wiring In- $4.45 tractions 

w 
.Dy 

UNBEATABLE TV RECEPTION 
BEST FOR THE FRINGE AREAS 

Snyder Lazy XX 

TV ANTENNA 
Complete with three 

3'.'2 ft. masts & 
adj. mounting base 

Extremely hi -gain. Su- perior construction. De- igned to withstand all 
weather conditions. Easily 
stacked double conical lazy XX :ypy. 
Just unfold, tighten and erect. All TV 
channels and FM. You also get guy Wire 
rings, stand -off pole insulators and connecting stubs. Completely pre - 
assembled. Can be used with any t>ne 
lead -in 72 to 300 ohms. Order model 
TX -2. 

S15.95 

T.V. ANTENNA ACCESSORIES 
High in Quality! Low in Price! 

STEEL EXTENSION POLES. Weather treated. to Ft. Long- 1 t /4" di. 
5 Ft. Long. 11/4" di. Crimped end 
3'/2 Ft. Lone. 11/4" di. Crimped end 
ANTENNA SWIVEL BASE. Aluminum Fits 11/4" O.D. mast section. 
GUYWIRE. 6 stranded No. 20 per 50 ft. 24 reels, 50 ft. each, interconnected 
72 OHM COAXIAL CABLE R059U 
4e per ft. Per 100 ft. 3.75 300 OHM TWIN LEAD .$1.45 per 100 Ft.) 1000 ft 11.75 CHIMNEY MOUNT BRACKETS Complete with strap 1.39 31/z" -300 OHM STAND -OFF INSULATORS wood serew.in type. 3c ea. per 100 2.75 WALL BRACKETS. Adj. up to 187 from wall. Will hold masts 1a to 11/27 di. W6.2 3.7S CAMS TV ANTENNA MANUAL 1.25 SNAP -ON TWIN LEAD INSULATORS. Fit 11/47 masts .06 HI -BAND ADAPTER. Folded dinole and reflector. Clamps on xisting pole. HF -3 1.49 MAST COUPLINGS. Galvanized steel 87 long. Will couple masts of 11/4" or 1 -5/167 dl. .4S 

$1.49 
.69 
.39 

6.00 

Boosts TV Signals 10 Times 
STANDARD 

TV BOOSTER 
High 

p 

517 97 
0 

Gain! Boosts signal Sr 

least 10 times on high or low' 
band. Low signal to noise 
ratio. Adaptable to 300 i or 
72 ohm line. Simpii- 
tied 2 knob control.. -- - - -- 
ANCHOR .ABC- l01 -50) 
RMS 5P4 522.50 

22.50 
ASTATIC C.,,iiiio I r'liief AT-1 29.70 

WRITE FOR FREE "FYI" BULLETIN 
Address Orders to Dept. OR -25 or Call 

Mulberry 2134 

WHOLESALE 
RADIO PARTS CO., Inc. 

311 W. Baltimore St. 
BALTIMORE 1, MD. 
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Miscellany 

JUST OFF PRESS! 

Don't let fhe oscillo- 
scope "stump" you! 

Learn to use it fully - and 
watch your efficiency soar. 
This easy -to-understand 
book by an expert gives you 
the facts and how -to- use -it 
data you've been wanting. 

MODERN OSCILLOSCOPES 
AND THEIR USES 
by JACOB H. RUITER. Jr., 

of Allen B. Du Mont Laboratories, Inc. 
326 pages, 370 illustrations, $6.00 

This big book gets right down to earth in ex- 
plaining oscilloscopes (cathode ray oscillographs) 
and showing exactly how to apply them to specific 
AM -FM -TV service jobs. No involved mathemat- 
ics! First the author explains oscilloscopes fully. 
Then, in easily understood terms, he tells exactly 
how to employ them on specific jobs -from locating 
receiver troubles to aligning and adjusting the most 
complicated circuits. 

WHAT IT IS-HOW IT WORKS 
I. Introduction to Oscilloscopes 
2. History of the Oscillograph 
3. Development of the Cathode Ray 

tube 
4. Principles of Cathode Ray Tube 

Operation 
5. Details of the Modern Cathode 

Roy Tube 
6. The General Purpose Oscilloscope 
7. Power -Supply Circuits 
8. Amplifiers, Attenuators, and Posi- 

tioning Circuits 
9. Time -Base Circuits 

HOW TO USE IT ON THE JOB 
10. Operation of the 

Oscilloscope 
11. Interpretation of 

Basic Patterns 
12. Auxiliary Equipment 
13. Typical Applications 

in the Electronic In- 
dustry 

14. Servicing A -M Ra- 
dio Receivers 

IS. Servicing F -M Radio 
Receivers 

16. Servicing Television 
Receivers 

17. Use of the Radio 
Transmitter 

18. Using the Oscillo- 
scope in Teaching 

19. Additional Industri- 
al Uses of the Os- 
cilloscope 

20. Photographing Cath- 
ode Ray Patterns 
(a) Glossary 

MAKES THE OSCILLOSCOPE 
EASY TO UNDERSTAND 

Each operation is carefully explained in- 
cluding the making of connections, adjust- 
ment of circuit components, setting the os- 
cilloscope controls, and analyzing oscillo- 
scope patterns. About 400 illustrations, in- 
cluding literally dozens of pattern photos, 
make things doubly clear. 

Besides its radio and TV uses, you learn 
about many oscilloscope applications in in- 
dustry and teaching. Send coupon today 
for your copy of MODERN OSCILLO- 
SCOPES AND THEIR USES. If not more 
than satisfied, return it after 10 days and 
we'll gladly refund the purchase price. 

10 DAY MONEY -BACK GUARANTEE 

Dept. RE -40, Murray Hill Books, Inc. 
232 Madison Ave., New York 16, N. Y. 

AND THEIR USES Mforr 
E 

Rhich3 Il ene ose pSe 
(se.so outside U.S.A.) or 
Send book C.O.D. (U.S.A. only) for Se plus 
postage. I will pay postman. 

In either case, if book 's not satisfactory. I will 
return it in 10 

if 
and you guarantee to refund 

my Se. 

Name 

Address 

City. Zone. Sfate 

The 40 -inch focal length lens is no longer than other standard TV camera lenses. 

New TV Lens Has Mirrors 
A NEW kind of lens for television 

cameras made its debut several 
months ago in a CBS football broad- 
cast. The lens has a 40 -inch focal 
length and will make the figure of a 
man more than a block away from the 
camera completely fill the television 
screen. 

The new device, known as the Video - 
Reflectar, was invented by Dr. Frank 
G. Back, whose company, F. G. Back 
Video Corp., is producing it. 

mirror. From this the rays are sent to 
another tilted flat mirror at the top, 
thence to a third at the bottom and 
rearward to the image orthicon target. 

Until the new invention, lenses with 
focal length greater than about 25 
inches could not be used on television 
camera turrets. The lens had to be 
actually 25 inches long. It required 
multiple elements which added weight 
and was likely to project into the field 
of view of other lenses on the turret. 

4 

ASPHERIC MIRROR 

AGE 

increased focal length is achieved by the use of mirrors. Note path of light rays. 

It is built on an entirely new prin- 
ciple, using mirrors instead of lenses, 
as indicated in the diagram. The light 
from the distant subject enters the 
housing through a correction plate 
whose position corresponds to the front 
element on a conventional lens. It 
passes through the housing to the rear, 
where it strikes an aspherical mirror. 
This tends to concentrate the rays so 
that when they reflect back to the front 
of the unit they strike a tilted flat 

Resolution was poor. 
The total length of the new lens, 

from mounting to tip, is 16 inches. The 
40 -inch focal length is made possible 
by the technique of passing the light 
several times through the same space. 

As the photo shows, the Video - 
Reflector looks more like a stereopticon 
than a lens. It is shown mounted on a 
standard TV camera lens turret with 
three other standard lenses. 
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Miscellany 

ELECTRONIC LITERATURE 
Any or all of these catalogs, bulletins, 

and periodicals are available to you if you 
write to us on your letterhead (do not use 
postcards) and request them by number. 
It is necessary to send only the number of 
item you want. We will forward the request 
to the manufacturers, who in turn will send 
the literature directly to you. This offer 
void after six months. 

A -I- TRANSFORMER CATALOG 
The 15 -page Catalog No. 49A, pub- 

lished by Audio Development Co., de- 
scribes power and audio transformers, 
power -supply, bandpass, and sound -ef- 
fects filters, patch cords, and plugs. 
Electrical and mechanical specifications 
áre ;gi$en where necessary. -Gratis 

A -2- SHIELDING INFORMATION 
Mechanical Aspects of Electronic 

Assemblies, a reprint from Product 
Engineering issued by the New York 
Unive ity Bureau of Public Informa- 
tion. This 4 -page folder deals with parts 
placement, wiring methods, grounding, 
sub -assemblies, etc., but most particu- 
larly with shielding problems. A table 
of recommended shielding, wiring, and 
grounding practice for 25 types of 
electronic equipment and a chart show- 
ing thickness of shielding required for 
frequencies from 10 kc to 10 mc.form 
part of the presentation. -Price 10 cents 

A- 3- MAGNETAPE 'RECORDERS 
A publication of the Amplifier Corp. 

of America describes their 1950 line of 
magnetic -tape recorders. Two introduc- 
tory pages are devoted to a technical 
discussion of the features of Twin -Trax 
recorders, illustrated with mechanical 
drawings and schematics. -Gratis 

A-4- MULTI- ANTENNA SYSTEM 
Catalog No. 149 of the Jerrold Elec- 

tronics Corp. describes their Mul -TV 
Antenna System, also accessories and 
associated equipment. 8 pages. -Gratis 

A -5- SERVICE EQUIPMENT 
The Superior 1950 test equipment 

catalog covers the complete Superior 
line. Besides a complete line of radio 
test equipment, an industrial analyzer, 
with ranges up to 6,900 watts, 3,000 
volts a.c. and d.c., and direct and alter- 
nating current up to 30 amperes,tis de- 
scribed.- Gratis 

A-6--AMPLIFIER CATALOG 
The latest Bogen catalog contains 19 

pages, listing public -address amplifiers 
and accessories- microphones, speak- 
ers, matching transformers, and so on. 
Two of the amplifiers have the anti - 
feedback control which "tunes out" 
acoustic feedback from loudspeaker to 
microphone. -Gratis 

A- 7- TRANSFORMER REPLACEMENT 
GUIDE 

Stancor replacements for the trans- 
formers used in 108 popular television 
receivers are listed in this four -page 
reference. Power and audio transform- 
ers, filter chokes, deflection yokes, and 
focus coils are included.- Gratis 
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AUTOMATIC 1949 & 1950 CUSTOM -BUILT AUTO RADIOS 
The perfect factory look of the .Plymouth 
(illustrated) is equally as nice on the Ford, 
Dodge or Chevrolet. COMPLETE ... SIMPLE 
TO INSTALL . . . FULLY GUARANTEED 

FEATURES 
6 -Tube Superheterodyne (8 -tube performance) 

e Beam Power Output & Automatic Volume control 
3 Gang Condenser -Large Dynamic Speaker 

DEALER'S PRICES 
FORD $34.97 
DODGE 34.97 
PLYMOUTH 34.97 
CHEVROLET 36.49 

UNDERDASH 6 -TUBE AUTO RADIO 
Same features as above, streamlined, fits any 

car. Complete with mounting brackets and 

instructions $29.97 

CHROME AUTO ANTENNA, 3- section, side cowl mount, complete with hardware ..$1.98 
CHROME AUTO ANTENNA. 3- section, fender mount, complete with hardware . 2.74 

BROOKS RADIO DISTRIBUTING CORP. 
80 VESEY ST. (DEPT. A) NEW YORK 7, N. Y. 

Over 43,000 Technicians Have Learned 

HOW TO GET THE MOST OUT 

OF BASIC TEST EOUIPMENT 

Why Not You, T ° °' 
SERVICING by SIGNAL SUB 

STITUTION 

A BEST SELLER FOR OVER 9 YEARS! (NEW, UP- TO.OATE, 11TH EDITION) 

The Simple, Modern, Dynamic Speed Approach To Re- 

ceiver Adjustment and Alignment Problems, AM- FM-TV. 

Universal -- non obsolescent 

Nothing complex to learn 
s Only Basic Test Equipment 

No extra equipment to purchase 
Employ 

Ask for °.s..S..S," at your local 
Radio Parts Jobber or order direct from factory. 

100 pages. Invaluable 
information that will help 
you re- double the value of 
your basic test equipment. 

PRECISION APPARATUS COMPANY, INC. 92-27 Horace Harding Blvd., Elmhurst 4, N. Y. 

/you dog? 2ecetlte out 

BARGAIN 

CATALOGS 

you 'ze eew.9 moire y / 
A RADIONIC SPECIAL! 

Stacked. All Bond Conical . 

TV array...at Lowest Cost - 
It's here! Scientifically designed, 
precision made, all -band conical 
TV array - giving tremendous 
gain and absolute minimum in- 
terference at a cost no greater 
than the usual dipole. Permits 
direct coupling to 72. 150 e 
500 ohm line with minimum loss. All chiral con- 
struction. 30 toot mast included. Amazingly $11.75 low price of only 

In lots of 3. $11.45 each 
Best quality , 300 ohm twin -lead, 100 

feet, $1.10. 1000 feet $9.95. 
20,,e. deposit with order. balance C.O.D. 

R A D I O N I C 
EQUIPMENT CORPORATION 

Tribune Theater Entrance 
170 -EE Nassau Street :: New York 7. N. Y. 
Worth 2 -0421 :: Open daily 9 to 6- Sxturdny 9 -5 

TUBE SPECIALS 
IR-4 15c 
6H6GT 19c 
1A5GT 19c 
6C4 19c 
121(8 29c 

6JSGT 

36 

2X2 

29c 

29c 

49c 

OZ4 49c 

ALMO RADIO CO. 
Four Stores To Serve You 

509 Arch St. Philadelphia, Pa. 

6205 Market Sf.. West Phila., Pa. 

6fh & Orange 54s., Wilmington, Del. 

4401 Ventnor Ave.. Atlantic City, N. J. 

A Brooklyn television dealer cuts 
down nuisance service calls by running 
free television classes for his customers, 
teaching them to distinguish between 
real faults and bad reception condi- 
tions. 
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EMC 
PRESFa1S 

KITS 
EMC MODEL 500K 

R. F. SIGNAL 
GENERATOR 

$18.15 
Employs electrostatic Ily shielded transformer for I15V 60 cycle operat on. All coils not in use are automatically shorted out. Provision for external modulation. 

Attractive 3 color panel. 
Covers range from 150KC to over 30 mega- 

cycles on fundamentals -over 100 mega- 
cycles on harmonics. 
400 cycle internal modulation available. 

EMC MODEL 300 
VACUUM TUBE 

Volt -Ohm- Capacity 

METER 

$13.95 3s 
Hammertone Metal Carrying Case 

DC VOLTS -6 ranges fo 1000 volts! 
AC VOLTS -5 ranges to 1000 volts! 

RESISTANCE -6 ranges to 1000 meg- 
ohms 

CAPACITY-4 ranges (.000025 
mid to 20 mid 

ZERO CENTER POSITION 
INCLUDES LEADS 

Completed Unit $39.50 
CAPACITY RANGES and ZERO CENTER POSITION 
are features not available in competitive VTVM kits. 

EMC Model 120 

20,000 
ohms -per -volt 
VOLOMETER 

822.95 
Portable Model Illustrated 26.95 
The ONLY 20,000 ohms -per -volt instrument that 
gives you . 

6 D.C. Volt ranges at 20,000 ohms /volt to 
6000 volts 

6 A.C. Volt ranges at 10,000 ohms/ 
volt to 6000 volts 

5 current ranges fo 6 amps 
4 resistance ranges to 300 megs 

Completed Unit (open face) ...$29.95 
Completed Unit (portable) $34.95 

Export Dept., 303 W. 42nd St., N.Y.C. 
Write Dept. 8 -4 for Free Catalog 

Gives More Measurement 
Value per Dollar! 

ELECTRONIC 
MEASUREMENTS CORP. 

423 BROOME STREET, NEW YORK 13, N. Y. 

BRAND NEW GUARANTEED 

IR5 
1U5 
2X2 
5Y3 
6AC5 
6AC7 
6AG5 
6AL5 
6A95 
6AT6 

TUBES 
6AÚ6 
6BA6 
68E6 
6BG6 
6BH6 
6C4 
6C6G 
6J6 
6SN7 
6S97 

6X5 
6T8 
12AT6 
12BA6 
1211E6 
12AU7 
12S97 
1978 
5065 
5005 

Any 15 for $5.00 

gro $29.95 
OUR POLICY 

All orders acknowl- 
edged. Immediate 
delivery of entire orde 
or refund. We do 
not use back orders or 
credit slips. Satis- 
faction guaranteed. 

TERMS: 20% with order. balance C.O.D. 
Order NOW limited quantities. 
New listings monthly. 

GREENWICH SALES CO. 
59 Cortlandt St. New York 7 

RADIO ELECTRONICS - Dead Slug - APR. 1950 

question Box 
SURPLUS A.F. 

? I have the driver and modulation 
transformers from an ART -13 trans- 
mitter. I want to use these to modulate 
an 813; however, I do not have suffi- 
cient information on the transformers 
or the conditions under which they 
were designed to operate. Please pre- 
pare a diagram of the ART -13 speech 

To PLATE OF INPUT STAGE 

-e 

.006 500K 
3 

GAIN 
CONT 

TRANSFORMERS 

to an 813 with 1250 volts at 170 ma 
on the plate. An additional secondary 
winding is used to modulate the screen 
of the final amplifier. Because the mod- 
ulation transformer is small, the 811's 
are held down to a little more than 
100 watts output -sufficient to fully 
modulate a 200 -watt final. 

820K 6V6 DRIVER TRANS T202 

25 5V 2.2K 

T_ 

16., 450V 

8 +TO INPUT STAGE GK 65.17 6V6 FILS 2 -7 

amplifier and driver and show the 
terminal numbers on the transformers. 
-W. W. W., Bronx, N. Y. 

A. The diagram shows a speech am- 
plifier, driver, and modulator much like 
those used in the original transmitter. 
The modulation transformer is de- 
signed to match the 15,000 -ohm plate - 
to -plate impedence of push -pull 811's 

CRYSTAL -CONTRO 

? Please print a circuit of a crystal - 
controlled converter for use with my 
automobile radio for reception of 39.42 - 
mc signals. I would like to be able to 
turn the converter off and switch the 
antenna to the receiver at the same 
time. -J. V. D., Brooklyn, N. Y. 

A. The converter is shown. Its tube 
lineup consists of a 6AK5 r.f. amplifier, 
6J6 mixer, and a 6J6 crystal oscillator 
and tripler. The input and output cir- 
cuits of the 6AK5 are tuned to the 
same frequency, so take care in laying 
out the circuit to prevent oscillations. 
Use a shield between the antenna and 
the mixer grid circuits. R.f. stability is 
insured by tight coupling to the an- 
tenna and through the use of the r.f. 
gain control. 

A 12.64 -mc crystal oscillator is fol- 
lowed by a tripler tuned to 37.92 mc. 
There may be sufficient coupling be- 
tween the tripler plate and the mixer 

6AK5. 
RF AMPI. 

5 

+200-2.50V 

1 

811(2) 

isMOD TRANS T101 

813 SCREEN 

4 613PLA 

+400V 

+ 1250V 

+ 1250V' 

The driver is a 6V6 with inverse 
feedback to lower its apparent load im- 
pedance. A single 6SJ7 or similar 
speech amplifier will drive the 811's to 
full output when fed by a microphone 
having high output. A speech amplifier 
stage is needed in front of the 6SJ7 
shown on the diagram if a low- output 
dynamic or crystal microphone is to be 
used. 

LLED CONVERTER 

grid circuits for good mixer perform- 
ance. If not, then connect a lead to the 
tripler plate and couple it to the mixer 
grid through a two- or three -turn 
twist of wires to form a capacitor. 

If the broadcast antenna is found to 
give good results on 39 mc, it may be 
used for high- frequency and broadcast 
reception. A three -pole, double -throw 
switch transfers the antenna from re- 
ceiver to converter and controls the 
filament circuit of the converter. If a 
separate high -frequency antenna is 
used for 39 -mc reception, then a d.p.d.t. 
change -over switch can be used. One 
section will switch the receiver input 
circuit to the broadcast antenna or to 
the output of the converter, and the 
other controls the converter filament 
circuit. The 39 -mc antenna may then 
be connected permanently to the con- 
verter. Shield all leads to the receiver's 
input circuit to prevent stray 1500 -kc 
picki p when the converter is in use. 

31L42MC. 

401ysf; 

27K 

w 7 
2/7 ...AM 

.005 330 

2{ rt V2 1otl GIMM 6J 6 

3 

0120K 

25(ig_ ISOOKC TOUT 

#4C 
e< o 

1 /2.5/45 
IN 

L4 IL5 

47K /2W 

RF GAIN 5K -WW 

6AKS 6J6 6J6 
RF MIX OSCTRIPLER. 

3^4 3 (\4 3f 
-T 

'4 

I/26J6 
TRIPLER 

PL 

L¡' 

6 +105125V 

.5-25ppf 
37.92MC 

7 

OUT 
12.64MC 

la Ot D 
IN 

8+105-125V 

RADIO -ELECTRONICS for 
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Question Box 

L2 and L3 are 10 turns of No. 12 
enameled wire, inch in diameter 
and approximately 2 inches long. L1 is 
6 turns of No. 14 d.s.c. wire inter - 
wound with the grounded end of L2. 
L4 and L5 are primary and secondary 
of a standard 1500 -kc converter out- 
put transformer. The primary is tuned 
by capacitor C. 

L6 is 10 turns of No. 18 enameled 
wire, % irich in diameter and approxi- 
mately % inch long. L7 is 5 turns of 
No. 18 enameled wire, % inch in diam- 
eter and 5/16 inch long. L6 and L7 
may be cut from a 2 -inch length of 
B & W type 3011 Miniductor. 

A grid -dip meter or sensitive wave- 
meter is used when tuning the oscilla- 
tor and tripler circuits. Tune L6 and 
L7 for maximum indication on the 
wavemeter at frequencies shown in the 
diagram. Adjust the mixer plate circuit 
to resonance by connecting the conver- 
ter to the antenna post on the receiver. 
Tune the receiver to 1500 kc. Set it 
modulated signal generator to 1500 kc 
and adjust C for maximum output from 
the receiver. If a signal generator is 
not available, connect an antenna to 
the mixer grid and tune in a 1500 -kc 
broadcast station. Peak the output cir- 
cuit as described for the signal gener- 
ator. 

Adjust L2 and L3 with a 39.42 -mc 
signal from the transmitter or signal 
generator. Adjust the tuning capacitors 
for maximum signal. 

Plate and heater voltages may be 
taken from the average automobile re- 
ceiver. It may be necessary to use 
heater and plate chokes in the leads. 

SUBMINIATURE TUBE TESTER 
I would like to construct a simple 

battery- operated tester for Raytheon 
subminiature hearing -aid tubes having 
5J -type base connections. -W. T. T., 
St. Catherines, Ont. 
A. An emission -type tube tester which 
should meet your needs is shown in the 
diagram. A five -prong subminiature 

F- 
GI G2 

TYPE 5J BASE 

P GI G2 TIED TOGETHER 

TEST 

I,SMA 1.5V 

socket is used for checking all tubes 
having 5J base connections. A 1.5 -ma 
meter is used to read filament voltage 
and cathode current directly. When the 
switch is in the FIL position, the 1K 
resistor is in series with the meter to 
make it read the filament voltage. 

Adjust the setting of the rheostat 
for correct filament voltage before in- 
serting the tube in the socket. The 
meter may be calibrated for various 
tubes by testing new ones. 
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Adjustable, Positive Contact 
I-,ed by leading 
TV installers' 

NON- CORROSIVE 
FITS 58" to 31/2" PIPE 
NO PIPE CLEANING 

LOW COST 
FREE: Write TODAY 
for illustrated catalog 
and priceat 

4e )'THE HOUSE OF TELEVISION 
INCORPORATED 

BE 

40 WEST FOURTH STREET 
N E W Y O R K 1 2 , N. Y. 

YOUR OWN BOSS! 

MAKE MORE MONEY 
SI.00 

VALUE 

25C 
40.000 

WORDS 
IN 

TEXT 

NO ADS 
ALL 

"MEAT "! 

In "CASH IN" ymt 
now get THE real 
money makers - doz- 
ens of profitable tested 
mail order plans, con- 
fidential business se- 
crets dozens of prac- 
tical tested formulas. 
successful t e s t e d 
schemes - actual ex- 
periences of men who 
have started on a shoe- 
string -with less than 
510 capital. 25e a 
cony postpaid. Send 
U. S. stamps, money 
order. or coin. 

Money Back 
Guarantee 

NATIONAL PLANS COMPANY 
10tWR BROADWAY, NEW YORK 23,..N. Y. 

Learn How 
fo Simplify 
Radio Repairs! 

FREE MANUAL 
Nothing complex to learn. 
no calculating. Used by be- 
ginners and experts. Send 
for FREE manual. "THIS 
INSIDE STORY," today. 32 pages -Illustrated -eaav 
to read! Shows how obsolete methods prevent Nil use 
of your real ability. Explains use of NEW techniques 
You owe it to yourself and your future to "get out in 
troni" in von, work. 

SEND COUPON OR PENNY 
POSTCARD FOR FREE 

MANUAL TODAY! 

ENGINEERING CO. Dept. 4 -RCS 
1001 S. Federal St.. Chicago IR. Illinois 
Please RUSH my FREE copy of The Inside Story." 

Name 

Address 

City 
Zone... .State 

r- e0 Ol? e 

- - - - - 
FACTORY SPEAKER 
REPAIRS SINCE 1927 

i 
BRAND NEW METER SPECIALS!! i 0- 9V.DC. 21/2" sq 1.29 

0.100 Amps. DC. 21/2" sq. With shunt .98 
0-8 RF Amps. 3" sq. (Triplett) Thermocouple 4.95 
PORTABLE DC AMMETER 0 -15 AMPS. 

ICOMPLETE WITH CONVERSION DATA TO MAKE 
"VOLT- OHM- MIILIAMMETER ". 31/2 mirror scale, int. 
hunt. PERFECT FOR TESTING: Electric Appliances, 

Batteries. Auto, Industrial & Medical Eqpt. With 
136" leads & hinged lid metal case. Shpg. 3.951 wt. 6 lb- 

BIGGER & BETTER THAN EVER! I I ... 
LEOTONE'S "JUMBO RADIO PARTS KIT" . 
17 FULL POUNDS OF selected new & dismantled 
Radio & Electronic parts . COI!.S. TRANSFORM - 
F.RS, WIRE, RESISTORS, CONDENSERS. SPEAKER 
ACCESSORIES, ETC., ETC. All these (shpg. r. 95 wt. 21 lbs.) and MUCH. MUCH MORE ONLY 

I50 WATT POWER RHEOSTATS . . . 15 ohm 89`, I 
Ifrand New (IRC) SPECIAL!! 
CABINET DRAW SLIDES ... for CONSOLE CHANGEfts, 
RECORDERS, XMTR RACKS. etc. Smooth ball- bearing 

1 
action. Shpg wt. 2 lbs. pr. 
9" extension (13" overall) 1.89 pr. 
11" extension (15" overall) 1.98 pr. 
125/2^ extension (185/5 overall) 2.19 pr. 

IHvy duty, allsteel 121/2..16y2^ 2.89 pr. 
RADIO HARDWARE TREASURE A FULL POUND' 
of NUTS. SCREWS. WASHERS, LUGS. ETC. All in 
handy SELF -SEALING HINGED LID CAN. 49c. 
Shpg. wt. 2 Ibs . 

HS -33 HEADSETS . . . 13" cord and TL54 plug 

TUBE CARTONS: 
Miniature (1" 'q. 21 /a ") Per 100 985 

I f.T size (lt /a^ s9 x 3t/a ̂ ) Per 100 1.25 
Medium fit /2" sq. x 41/4") Per 100 I.49 
Large (2" sq. x 5 ̂ ) Per 300 1.79 

14 WAY CONNECTOR SET . . . PL -179 plug & 
. I cable 

EXPERIMENTAL TUBES for Servicere, Ex5eri- 
Imenters, Students. Fit. tested. Kit of 20 a std. 
recvg. types 1.00 
4 RPM MOTOR . 115V, 80 cycle. Ms" shaft 25" sq. x 21/4" 2.75 

IW -1108 ARMY FIELD WIRE ... Twisted pair, weather- 
proof. Mail. only in rolls 150.350 ft. ea. t Shpg. wt. 4 lbs. 100 ft.....Perfect Condition /Z.' . t 
T -30 THROAT MIKES . . . Brand New! -ONLY 39e 

3 for 1.00 I EXTENSION CORD & SWITCH for T -30 mike 39c 
3 for 1.00 

DM -36D DYNAMOTOR 24V.DC to 220VD éé 
sRO ma. Complete with filter system. Shpg. .$5 wt. 7 lbs. NOW ONLY 

SAG FUSES . . . 1 or 3 amps. tR 250V ....9e 
2 for 1 00 . 

I Min. order $2.00 20% deposit on all COD's' 
Please add sufficient postage -excess refunded. 

Full Remittance with Foreign Orders 

CEO N RADIO CO. i 
65 Dey Street. 

Ñew York 7, N. Y. 

- 

SAVE SSS ON TV ACCESSORIES! 
ANCHOR TV BOOSTER 

Recommended By Famous 
Consumer Research Lab. 

Boosts signal in fringe areas 
and trouble locations. Gives 
21/2 times more gain in signal 
strength across all channels. 
Minimizes ghosts. Features 
exclusive impedance matching 
of its output to in- 
put of set $22.00 
DIETZ ENLARGING LENS 

4 -Way Adjustable Bracket 
Optically perfect picture mag- 
nifier gives bigger and better 
pictures 

Compare these prices 
and order today) 5 8.95 
lo^ 11.95 
12" 15.95 

TV WAVE TRAPS 
An amazing device for improv- 
ing TV reception. Connects to 
lead -In line. Choose one of 
three to eliminate interference 
from FM, diathermy, or ama- 
teur stations. Each. only $2.89 

Low Priced! EMC MULTITESTER 
A versatile, compact tester for rode, 
receiver servicing. 3" square meter. 
Ranges - Volts AC: 0- 12/120/60,/ 
1200/3000. Volts DC: 0-6/60/300 / 
600/3000. Mil Amps DC: 0- 8/30' 
120 ma., 0 -1.2 amps. Mil Amps 
AC: 0-30/150/600 ma. Ohms: Up 
to 1 megnhm. d 

sD 
i1g7 r90 

MODEL 102 

"RADIO KITS" 
5 -Tube Sup rhet Kit 

Crystal clear reception thru entire tuning range of 550 
Kc. to 1600 Kc. 5 tube ad- vanced design circuit. II5V 
AC -DC. Full e Alnico PM 
speaker. Complete with hand- some cabinet, nothing else to buy. Easy to assern- 
ble. KIT MODEL 5 -5.sll Is).95 

2 -BAND 6 -TUBE RECEIVER KIT, standard and for- eign broadcast, Kit Model S -OX, complete...518.45 
Satisfaction guaranteed. Send check or money order. 25% deposit with C.O.D. All orders shinned within 
24 hours, F.O.B. New York. Please include postage. 

- 

ADSON 
RADIO & ELECTRONICS CO. 

221 Fulton Street,New York 7,N.Y. 
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Jobbers : Write for Confidential 

Price Information 

NEW 

TELEKITS 

12 -B S79.95 

10 -B $69.95 

8 -B $54.50 

7 -B $49.95 

LESS TUSES 

Sparkling new Telekit 12 -B has 90 -inch screen. Brand 
new compact lay -out has video tube mounted on 
chassis. Big illustrated easy -to- follow instruction 
book guides you step by step through easy assern- 
bly. No special knowledge of television is required. 
All you need is a soldering iron, pliers, and screw 
driver. 12 -B kit can be used with 16 inch tubes. 
Telekit cabinets $24.50 to $35.00. Satisfactory 
Telekit performance guaranteed by Factory Service 
Plan. 12 -B Telekit (90 inch screen) $79.50. 10 -B 
Telekit (61 inch screen) $69.95. 8 -B Telekit (48 
inch screen) $54.95. 7 -B Telekit (25 inch screen) 
$49.95. Write for catalogs listing Telekits and TV 
accessories. 

TELEKIT 

BOOSTER 

$12.95 
This Telekit 
booster will 
bring in TV sig- 
nals bright and 
clear in the fringe 
areas. Will give 
brilliant per- 
formance with 
any receiver. 
NOT A KIT. 
Completely assembled. With tubes. 
T.le41t or any TV rereiver 

13 

CHANNEL 

TUNER 

$12.95 

Works with 

This compact front end has o stage of RF for extra 
distance. Mode to conform with Telekit or any TV 
set having a video I.F. of 25.75 Mc. Complete 
with tubes, pre- wired, pre -assembled. Only four 
congections to make. 

Write for catalog of Telekit antennas, boosters, 
television kits, tuners, television parts and tubes. 

TELE 
ELECTRO -TECHNICAL INDUSTRIES 
1032 R. BROAD ST. DEPT. B PHILADELPHIA 21 PA. 

People 
Jerome R. Steen, director of quality 

control for SYLVANIA ELECTRIC PROD- 
UCTS, INC., has been elected to grade of 
Fellow by the board of directors of the 
INSTITUTE Of RADIO 
ENGINEERS. He will 
receive a Fellow- 
ship Award during 
the Institute's Na- 
tional Convention 
in New York for 
his work "in the 
introduction and 
development of sta- 
tistical quality con- 
trol techniques in 
electron tube manufacturing." 

R. L. Grove has been appointed chief 
engineer of CORNELL -DUBILIER'S Cer- 
amic Division in New Bedford, Massa- 

chusetts, according 
to announcement 
from OCTAVE 
BLAKE, president. 
This new activity 
includes setting up 
the manufacture of 
a line of ceramic 
capacitors and the 
establishment of a 
ceramic research 
and control labora- 
tory. 

Dr. William F. Meggers, Chief of the 
spectroscopy section of the NATIONAL 
BUREAU OF STANDARDS, has been elected 
President of the OPTICAL SOCIETY of 
AMERICA at the Society's thirty- fourth 
annual meeting. The Optical Society 
serves as a common meeting ground of 

physicists, chem- 
ists, physiologists, 
psychologists, en- 
gineers and mathe- 
maticians in the 
general field of op- 
tics. Election to the 
presidency is the 
highest honor the 
Optical Society of 
America can ren- 

der to a scientist in this field of optics. 
Dr. Dayton Ulrey, chief engineer of 

the Lancaster, Pa., plant of the RCA 
Tube Department, has retired, but is 
retained as consultant to the company. 

An early researcher into vacuum 
tube design whose life's work has par- 
alleled the development of the radio 
and television art, Dr. Ulrey is also 
well known as an administrator and 
teacher. In this capacity, he was in- 
strumental in securing needed facilities 
for many young scientists engaged in 
radio and television research, some of 
whom are the leaders of the industry 
today. 

Joseph A. McDonald, vice president, 
general attorney and secretary of the 
AMERICAN BROADCASTING COMPANY, 
has been elected a member of the Board 
of Directors of the TELEVISION BROAD- 
CASTERS ASSOCIATION, INC. He succeeds 
ROBERT E. KINTNER, ABC president, 
who has resigned. 

McDonald is a veteran of the radio 
industry. Between 1932 and 1945, he 
served on the legal department of the 
NATIONAL BROADCASTING COMPANY in 
New York and Chicago,- becoming as- 
sistant general counsel of NBC in 
1943. In February, 1945, he was named 
vice president and general attorney of 
ABC. 

John Bentia, sales manager of the 
ALLIANCE MFG. CO., has been given 
direction of the company's greatly ex- 
panded 1950 Tenna -Rotor advertising 
campaign. Mr. Bentia reports that over 

50radiostationswill 
be used for chain - 
break spot an- 
nouncements and 
that distributors 
throughout the 
country's TV trad- 
ing area are tying 
up with the cam- 
paign through 
point -of sales pro- 

motion for the Tenna- Rotor. 

Robert D. Hickok, Jr., has been elected 
president of the Hickok Instrument 
Co., succeeding his father, who died 
January 23. WAL- 
TER WEISS was 
made vice president 
in charge of engi- 
neering at the same 
time as the younger 
Hickok was ele- 
vated to the presi- 
dency of the com- 
pany. 

The new president has been a vice 
president and acting general manager 
of the company for the last ten years. 

Dr. John McElhinney has joined the 
staff of the Radiation Physics Labora- 
tory of the NATIONAL BUREAU of 
STANDARDS. He will use the Bureau's 
new 50- million volt betatron to carry 
on investigations of nuclear reactions 
and high- energy X -rays. 

Antony Wright has joined CAPEHART- 
FARNSWORTH CORPORATION, Fort Wayne, 
Indiana, as chief engineer for the Con- 
sumer Products Division. For the last 
two years, he has been chief engineer 
for the MAGNAVOX COMPANY. 

RADIO -ELECTRONICS for 

www.americanradiohistory.com

www.americanradiohistory.com


Teclinotcc 

PHILCO UN6 -400 
Intermittent noise and loss of sensi- 

tivity were traced to shorted capacitor 
C -407 between the plate of the 7A7 and 
the control grid pin (No. 6) of the 7B8. 
The shorted capacitor (250 µµf) was 

7A7 7B8 
RFAMPL C407 CONY 

2 
00025 

3.35 68K 

8+ .05 IMEG r AVC 

discovered when a v.t.v.m. showed 
positive voltage on the 7B8 grid. - 
T. Horiuchi 

HUM IN A.C. -D.C. SETS 
If hum cannot be eliminated in a.c. 

d.c. sets using the volume control cir- 
cuit shown in Fig. 1, C2, Rl, or the 
grid of the tube may be picking up 
hum from adjacent a.c.- carrying leads. 
If this is the case, the hum level is not 
controlled by the setting of the volume 
control. 

TO DET LOAD RES 

C2 

VOL CANT RI 

1ST AF AMPL 

Fig. 1- Components in this circuit may 
pick up hum which is hard to eliminate. 

This trouble can be eliminated or at 
least considerably reduced by removing 
C2 and Rl and connecting the grid of 
the tube directly to the arm of the con- 
trol as shown in Fig. 2. In this circuit, 
hum picked up by the control grid of 
the tube will get louder as the control 
is advanced. In most cases, the signal 
is loud enough to mask the hum. 

TO DET LOAD RES ci 

VOL CONT 

IST AF AMPL 

Fig. 2- Changing Fig. 1 to this circuit 
may reduce hum to a tolerable level. 

This conversion cannot be made on 
sets having the volume control in the 
diode load circuit. Cl in both circuits 
decouples the volume control from the 
detector load. -James W. Essex 

RCA 630TS 
Horizontal distortion could not be 

corrected with the linearity control. 
This component, L -201, was found de- 
fective when checked with an ohmmeter 
(its normal resistance is 37 ohms). A 
factory replacement restored the set to 
normal operation. 

When horizontal nonlinearity is not 
caused by a defective control, check ca- 
pacitors C -186 and C -188 on a capaci- 
tance bridge. Their values should be .05 
and .035 µf, respectively. These capaci- 
tors are connected between the ends of 
the control and the high -voltage center 
tap. -Wilbur J. Hantz 

APRIL, 1950 

The BROOK 
All Triode High Quality 

AUDIO AMPLIFIERS 
Provide the Key to 

91 

Yodel ,2A3 -to watts. 

All Low Mu Triodes 

Plus 

Brook made 
Transformers 

Plus 

Brook's own Circuits 

Model foCV -30 [pans 

Finest Audio Quality 
you ever listened to 

Nino 

Listening Fatigue 
Plus 

High Quality at 
extremely low volume 

Plus 

High Quality at the full 
loudness of a hand or symphony 

."You can believe your ears when you listen with a Brook Audio Amplifier.' 

'Write today for TREE Technical Booklet and detailed distortion analysis. 

BROOK ELECTRONICS, Inc. 
Dept. ED -0 34 DeHart Place Elizabeth, N. J. 

NOW... 
A TELEVISION TOWER YOU 

CAN AFFORD TO BUY! 
All steel, welded construction. made of Ya" Thinwall 
conduit, Ye Rod Braces, and V Steel Banda. Made in 
10 Ft. triangular shaped sections. tapered. 18" at base 
to 31" at top. Hinged mounting plates and 2" mounting 
hole for Mast, with Guy Rings. 30 foot Tower Is self 
supporting when mounted on ground. Weight: 75 lbs. 
Towers dipped in aluminum paint for weatherproof pro- 
tection and long life. PRICE: 30 Foot TOWER.$38.40 
delivered anywhere U . S . A . . 

Additional 10 Foot Sections, delivered ....Each: 511.70 
GUY WIRE: 3/32" 7 a 7 Strand Aircraft Type, only 2c 
per Ft. WIRE CABLE CLAMPS: 10e Ea. 
TURNBUCKLES: 5%" @ 25c Ea.; 951V @ 70e Ea. 

PM FIELD DYNAMOTORS: 
POWER SUPPLY 

Completely filtered 12/24 Volt input; output 275 Volt 
110 MA. & 500 Volt 50 MA. housed in a metal case 8" a 
6" x 10 ". Contains: 2 PM Dynamotor, (as listed below), 
2 Switches, 12 Cond., Fusee. Light. Brushes. Chokes, 
Resistors, Plugs. etc. Shipping weight: 62 lbs. 55.00 
Order No. RE -53 , 5 

PM FIELD DYNAMOTORS 
12/24 V. input; output 275 V. 110 MA. $3.95 
12/24 V. input; output 500 V. 50 MA. $2.95 

WHIP ANTENNA EQUIPMENT 
MAST BASES- INSULATED: 

MP- 132 -1" heavy coil spring, 2" insulator. Overall 
length: 111/2". Wt. 2% 1hs. Price 53.95 
MP- 22- Spring action direction of bracket. 4" a 6" 
mounting. Price .. $2.95 

MAST SECTIONS FOR ABOVE BASES: 
Tubular steel, copper coated, painted, 3 foot sections. 
screw -in type. MS -53 can be used to make any length. 
MS- 52- 51 -50 -49 for taper. Any section 50e Ea. 
BAG BG -56 f /carrying 5 sections 50e 

BC -1206 RECEIVER -200 -400 KC. 5 Tubes. Operates 
from 24 -28 VDC. If Freq. 135 KC. Size: 4 "x4 "x8" 
LN 56.95 
POWER SUPPLY KIT -110 Volt AC to 24 VDC. $6.95 
MASKER BEACON RECEIVERS -Receive 75 MC. 
modulated Signal (can be varied from 62 to 80 MC. 
which actuates self contained sensitive relay and can be 
used to operate equipment from a remote point. Requires 
12 -24 Volt DC only: 
BC -357 -2 Tubes -USED: $2.95 
BC- 1023 -4 Tubes -NEW: $4.50 
BC- 301 -Similar to above, Less Tube -USED: $1.95 

Address Dept. RE Prices F.O.B., Lima, Ohio 

Car Shaver Motor 
Use your electric shaver in your car. Dynamotor will 
supply 110.120 Volt DC approx. 15 Watts from 6 Volt 
DC auto battery and will operate most types of AC -DC 
shavers. Order No. RE -4- Price -only $2.00 

Sewing Machine Conversion Kit 
It's easy to convert your treadle type home sewing ma- 
chine to an up-to -date electric machine. This big value 
kit comes complete with motor. rheostat control, light, 
adapter bracket, and instructions. Brand New. 
Order Stock No. RE -320. Price-only 514.95 

PHONOGRAPH MOTOR only -110 Volt 60 cycle. 78 
RPM for automatic record changers $1.50 
GEAR TRAIN MOTOR -Low inertia reversible type. 
Can be used to operate small displays, models, etc. Op- 
erates from 12 V. AC with use of condenser. Normally 
operates 26 Volt 400 cycle. Motor 588 RPM; low speed 
14 RPM; separate gear V RPM. Complete motor, gear 
train, condenser, & instructions $2.50 

MODEL MOTOR -12 Volt AC -DC. W. double end shaft. 
Motor size: 2%" L a 2%" W a Pe H. Price $1.50 
HAND TOOL MOTOR -12 Volt AC -DC 5600 RPM. 
Size: 3%" L x 1%." D with stained shaft 34" 
L Price $2.95 

6 VOLT AC OR DC MOTOR -Ideal for auto heaters. 
defrosters, fans, models, etc. Used by Govt. in aircraft. 
Shaft size: Ye" x vh ". Price $1.50 

DYNAMOTORS AND INVERTERS 
Write us and tell your requirements. 
We have big stock to select from. 

TRANSFORMERS -110 Volt 60 cycle Primaries: 
Sec. 12 V. 1 amp... $1.50 Sec. 24 V. 2 amps.. $2.2 
Sec. 24 V. 1 amp. . 

1.95 Sec. 24 V..5 amp 1 50 
Sec. 36 VAC. 2.5 amps. $2.9 
Sec. 14 -14 or 28 V. 7% or 15 amps 4.9 

SELSYN TRANSMITTER & INDICATOR 
SYSTEM -Ideal for antenna direction indicator to re- 

mote position. Complete with Autosyn Trans. 3" I -81 
Indicator, Transformer, and instructions. Price $6.75 

Autosyn Trans. only: $2.95 Plug f /I -81: $1.00 

MARK II B -19 TRANSMITTER & RECEIVER 
15 TUBE SET 2.8 MC.; 240 MC.; AND 
INTERCOM. FOR MOBILE OR STATIONERY USE! 
Set transmits and receives 2 to 8 ItlE. Phone, C W and 
M C W 25 Watt Master Oscillator Control. Transmits 
and receives 240 MC. Phone. Also an intercommunicating 
set. Comes complete with 15 Tubes, Headset. Micro., 
Antennas, Control Box. 12/24 Volt Power Supply. and 
instructions -ready to operate. Set size: 27" z 

E,0 a9- 5D 10" x l3% ". Price -USED (TESTED) 

25% Deoosif on C O.D.'s AA ;,-,;mum Order $2.00 

FAIR RADIO SALES 
132 SOUTH MAIN T. 

LIMA, OHIO 
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SERVICEMEN! 

Communications 

We'll Prove You'll Save 

Time & Earn More with 

PHOTOFACT! 

We'll send you absolutely 

FREE! 
any PHOTOFACT Folder 

fisted in the Photofact Cumulative Index 
NOW -learn for yourself -at our expense- 
how PHOTOFACT makes your service work 
quicker, easier, more profitable! Examine an 
actual PHOTOFACT Folder. Use it. You'll learn 
first -hand why this indispensable service data 
is used daily by over 35,000 successful service 
technicians. You'll discover quickly that no 
other service gives you PHOTOFACT'S out- 
standing advantages: completeness, accuracy, 
uniformity and ease -of -use at the lowest cost 
to you! PHOTOFACT alone is the only radio 
service data prepared from laboratory analy- 
sis of the actual equipment. Nothing in the 
field equals PHOTOFACT. Know the facts -get 
your FREE Folder now. Examine it -use it- 
compare it -learn why no modern service 
shop can afford to be without PHOTOFACT! 

NOTE: This FREE offer is limited to Service 
Technicians. Attach coupon below to your 
letterhead and mention the name of your 
jobber. If you have no letterhead, send cou- 
pon to your jobber. Experimenters and 
others may obtain the Photofact Folder by 

remitting amount shown below. 

r-= 
HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 5, Ind. 

ID Send FREE Photofact Cumulative Index 

ID Send Full Easy -Pay Details 

I am a Service Technician: 
ID Send FREE Folder for set model 

I am an Experimenter: Enclosed $ 
Send Folder ?or set model 

TV- 11.00; Record Changer or Comm. Receiver -15c; AM /FM -50c 

_ -, 

Name 

Address 

City Zone.... State J 

THE AMATEUR ALIBI 
Dear Editor: 

Re "TV Interference Problems" by 
William L. Kiser in your January issue, 
I say Amen, brother! to the paragraph, 
"The Amateur Alibi." Being both a 
ham and a serviceman, I can truly 
vouch for what he says. Sad as the 
fact may be, the amatel:r alibi used 
by many service technicians is merely 
a manifestation of incompetence. 

PETER N. SAVESKIE 
Baton Rouge, La. 

RMA COLOR CODING 
Dear Editor: 

Under "Electronic Literature," item 
D -8 on page 89 of the December 1949 
issue of RADIO -ELECTRONICS, it stated 
that the Aerovox Duranite Decoder 
Chart lists "RMA color coding for 
molded tubular capacitors." This state- 
ment is incorrect. There is no RMA 
standard for molded tubular capaci- 
tors, nor any color coding for them. 

In checking over the subject chart 
very carefully, I can find no reference 
made on it nor any of the Aerovox 
literature to the effect that this color 
code is supposed to be "RMA stand- 
ard." The same observation pertains to 
Sprague literature on molded tubulars. 
This color coding is a development of 
the manufacturers and though based 
on similar RMA coding for molded 
composition resistors, cannot rightfully 
be called RMA standard. 

This is for your information. I doubt 
whether there would be any point in 
retracting the statement, but should 
similar reference recur you will be in 
a position to avoid a misstatement. 

PAUL S. SMITH 
Chairman, RMA R14 and CC 
Committees on Color Coding 

Motorola, Inc. 
Chicago, Ill. 

Model A -160 Is 
housed in a heavy 
gauge steel cabinet. 
tr(ttleshie grey fin- 
ish with 6 tubes 
(standard brands) 
I N34 Crystal. aper- 
.ting instructions. 
circuit diagram and 
guarantee. Weight 25 
lbs. D -6" x H -l0" s 

Write for 12 -page 
cataionue. 

Field 
Strength 

Meter; television 
12 channel 

tuner: video IF Chan. 
ne!: larBe 6 directly calibrated 

meter. ham. nlertone finished 
Panel: ideal for locating an tenna 

systems; testin transmission 
linesg ; Ins Ina efficiency of in- door antennas; 

check. Illg booster efficiency. 
etc. 

APPROVED ELECTRONIC INST.,CORP. 
142 Liberty St. N.Y.C. 

INVENTORS 
IF YOU WISH TO PROTECT 

YOUR INVENTION 
YOU SHOULD TAKE STEPS 

TO PROTECT IT BY A U. S. PATENT 

Whether an invention is patentable can be sub- 
stantially determined by a search of the U. S. 

Patent records. Without obligation, write for 
information explaining the steps you should take 
to secure a patent. 

GEORGE B. OUJEVOLK 
Registered Patent Attorney 

509 FIFTH AVENUE NEW YORK 17. N. Y. 

.like peas 

in a pod 

r ' . .r. i ,,. 

except for 

QUAM 
Only Quam offers morel The U- 
Shaped Coil Pot, providing an un- 
broken path for the magnetic lines 
of force, thus producing a stronger 
magnetic field with higher efficiency 
and improved performance, is on 
exclusive Quam feature. 

The Quam Adjustable Voice Coil, 
permitting accurate centering after 
assembly and virtually eliminating 
rubbing voice coils, is also found 
only on Quam Speakers. 

No other speaker offers such out- 
standing extra features -such extra 
value. For all your replacements, 
specify Quam. 

Mail This Coupon 
For Free Catalog 

I 
Quam- Nichols Co. 

I 521 E. 33a 
Chicago 1rd 6, 

PlIllinois 

I Please send me Quam catalog. 
Name 

I Address 
City state 1 

RADIO -ELECTRONICS for 

www.americanradiohistory.com

www.americanradiohistory.com


Communications 

ON THE EUROPEAN TV SITUATION 
Dear Editor: 

We read with interest the European 
Report in your January issue but can- 
not compliment your correspondent on 
his knowledge of the TV situation in 
Europe. He states that "Holland is 
developing 449 lines, the Iron Curtain 
countries 625, Italy 441 and Denmark 
657." This is definitely incorrect! 

The facts are as follows. Britain 
has chosen 405 lines as their definition 
for the next ten years; France has 
done the same with 455 lines while at 
the same time beginning with the new 
French standard of 819 lines which 
nowhere met with a favorable recep- 
tion, not even in France. 

The other European countries tend 
towards a "European" definition of 
625 lines (which at 25 frames per sec- 
ond corresponds to the American 
standard of 525 lines at 30 frames per 
second). Holland adopted that stand- 

and for a period of ten years and 
other countries such as Switzerland, 
Denmark, Sweden, Czechoslovakia and 
Western Germany had already done 
the same thing. It is believed that 
Spain, Portugal and Italy will also 
adopt the "European" definition. Thus 
there is a majority in Europe for the 
625 lines, opposed only by England 
and France because they already have 
committed themselves to other defini- 
tions either higher or lower. 

In Belgium the general feeling is 
that the 625 lines definition is the 
most businesslike which can be real- 
ized at once. However, our country has 
not yet made a decision but will try 
to mediate at a conference to be held 
in London on January 10. 

MME. P. BRANS 
Directrice 
Radio & Television Revue 

Antwerp, Belgium 

CTI COLOR TV USES SEQUENTIAL LINE 
Dear Editor: 

There is an apparent misunder- 
standing of the CTI color system in 
Dr. de Forest's article on color tele- 
vision on page 24 of your January 
issue, where he likens the CTI to the 
RCA system. 

Color Television, Inc., of San Fran - 
isco, employs a sequential color line 
system in contrast to the sequential 
color dot system of RCA and the se- 
quential color field system of CBS. 
CTI utilizes a single pickup tube in the 
camera with a single electron beam 
which scans the three optical images 
focused on its photo cathode. In repro- 
duction at the receiver it utilizes like- 
wise only a single cathode -ray tube 
with a single electron beam. The beam 
reproduces three images on its fluo- 
rescent screens -one image falls in the 
red phosphor area -the next image 
falls in the green phosphor area and 
the third image falls in the blue phos- 
phor area. The three images are super- 
imposed into the final color picture by 

means of an optical system on a 
projection screen. 

Black- and -white programs as now 
being transmitted may be received on 
CTI color receivers without any change 
as well as their receiving any CTI color 
transmissions. Also, the present black - 
and -white receivers owned by the pub- 
lic can pick up CTI color transmissions 
as black and white without any modi- 
fications. The unique characteristic of 
the CTI system is that it accomplishes 
100% compatible color television with 
the present black- and -white standards 
and it is far less complex than the 
other fully electronic system -that of 
RCA. 

I take the liberty of passing this 
information on since there is not much 
data available on the CTI system out- 
side of the FCC record of hearings. 
My information comes to me as a 
stockholder in CTI and I hope it will 
be of interest to your readers. 

ARTHUR L. BOLTON, JR. 
Berkeley, California 

"I had them made especially for television" 

APRIL, 1950 

Suggested by: Hugh Linebaek, Stillwater, Oklahoma 
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OUTSTANDING TV VALUES 

ANTENNAS ACCESSORIES 
MODEL #300 
Folded dipole complete with 
reflector and high frequency 
adapter. Covers 13 channels. 
All alum. construction. Includes 
5' section alum. mast. 
Shipping wt 5 lbs. 
Price: 54.95 

MODEL #200 -D 
Stacked array. Consists of 2 
complete ronicals and connecting 
bars. Very rigid construction. 
Covers all 13 channels. Matches 
:11111 Ohm or 72 Ohm. Center 
impedance 150 Ohm. Ideal for 
low signal areas. An outstanding 
buy. Shipping wt. 8 lbs. SENSA- 
TIONAL OFFER at $8.25 less 
toast. 
MODEL #200 -S 
Single array. Saine construction 
as above. Shipping wt 4 lbs. 
Price $3.75 less mast. 

MODEL #500 
All -band folded dipole antenna. 
Ideal for rotator use. blaximum 
gain on any ('hannel. Alum. 
construction. Complete with 5' 
alum. most. Shipping wt. 5 lb,. 
Price: $4.9 
Antenna rotator complete wifh 
control unit and 60' coil of 

3 wire insulated interconnection cable. Shipping wt. 

11 lbs. Price: . 

Complete package consisting of Type # 
S17 

500 antenn" a 

with mast and antenna rotator kit. Shipping wt . 

16 lbs. SPECIAL PRICE: S22.0C 

4411 

h''. -.- 

1111110 wr11 
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MODEL #Y -100 
5 element Yagi HI -Gain beam 
designed specifically for fringe 
area rise. Guaranteed to get the 
station you want. All alum. 
construction. Cut to specific 
channels. Shipping wt. 2 lbs. 
Channel It 7. $6.50 : Channel 
x9, $6.35; Channel #11. 
$8.25 and Channel S 13. 
$6.00. The prices are less 
mast. 

_. ..,I-:_ 

ANTENNA ACCESSORIES 
Type CM 100 Chimney Mount $1.25 
Type WM 100 3" Wall Bracket (pr.) 600 
High Quality 

. 300 Ohm Transmission line -100 
ft. $1.25. 1.(100 Ft. $21.00. 

72 Ohm Coaxial Cable -100 feet $3.50 
5 foot 11/i" Plated Steel Mast .75 
10 foot 11/a0 Plated Steel Mist 1.20 
TERMS: All shipments F.O.B. Newark. New Jersey - 

250f 'deposit with orders. balance C.O.D. 
Minimum order $2.00. 

ELECTRONIC ASSOCIATES 
40 St. Francis Street Newark 5, New Jersey 

1` - 07 CNEV 

S MOßtNE N Soo MpK C CN E eE" C SEA 
1C 5 A 

PRICE 
$ 9.95 

at distribu- 
tor or post- 
paid. direct. 

No C.O.D.'s, please. 
Ohioans add 3oßá State Sales Tax. 

&Vnale fie 
MULTI -FREQUENCY GENERATOR 

In radio service work. time means money. Locate trouble faster. handle a much greater volume of work with the SIGNALETTE. As a trouble shooting tool. SIGNALETTE has no equal. Merely plug in any AC or DC line, start at speaker end of circu't and trace back, stage by stage, listening in set's speaker. Gen. crates RF, IF and AUDIO Frequencies. 2500 cycles 
to 20 Megacycles. Also used for checks on Sensitivity, fiain, Peaking, Shielding, Tube testing. Wt. IS oz. Fits pocket or tool kit. Satisfaction, or your money back. See at your distributor or order direct. 

Clsppard 
L.. DEPT. B, 1125 BANK STRUT 

CINCINNATI 14, OHIO 
Qualified Jobbers write. wire for details. 

INSTRUMENT 
LABORATORY, 
INC. 
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ELEtTRWAL EGINEER 
MAJOR IN POWER OR ELECTRONICS 

B. S. DEGREE IN 36 MONTHS 

Look at the powerful trends which influence 
your future in these fields. 

Men specializing in Electronics enter a science 
of tremendous, growing value -in communica- 
tions, radio, television, broadcasting, high - 
frequency heating, power system control, print- 
ing and other fields. 

Men specializing in Power become equipped 
to serve the electrical power industry, which 
must face an 80 % expansion of its generating 
capacity by 1960. 

This 47- year -old Technical Institute and Col- 
lege offers important advantages to the young 
man preparing for these opportunities. He saves 

a valuable year by gaining his B. S. degree in 

36 months of continuous study. He receives 

extensive technical laboratory experience on 
modern equipment. This is integrated, in each 
successive term with fundamental education in 

engineering and the humanities. 

The World- famous course in Power covers 
24 technical specialty subjects in Electrical 
Power, including 8 in Electrical Design. 

MILWAUKEE 
SCHOOL of ENGINEERING 

Founded 1903 by Ova, Weruatb 

The Electronics Course covers 19 technical 

specialty subjects in Electronic Engineering, in- 

cluding four in Electronic Design. 

In One Year of Study, Become an 
ELECTRONIC TECHNICIAN -This certifi- 

cate is yours after 12 months of study in the 
Electrical Engineering (Electronics) course. 

Prepare Here for a Career in 
RADIO TELEVISION -In 18 months you can 

become a Technician, trained for receiver and 
transmitter testing, servicing, sales and pro- 
duction. 

Over 35,000 alumni and 1,555 

students. Faculty of 85 specialists. 

Practical, military or academic train- 

ing evaluated for advanced credit. Prepara- 

tory programs also available. 

TERMS OPEN JULY, OCT., JAN., APRIL 

RADIO ENGINEERING 
FM- Television -Broadcast 

Police Radio, Marine Radio. Radio Servicing. Avia- 
tion Radio and Ultra High mobile applications. 
Thorough training in all branches of Radio aed Elec- 
tronics. Modern laboratories and equipment: Old es- 
tablished school. Ample housing facilities. 7 acre 
campus. Small classes. enrollments limited. Our 

graduates are in demand. Write for catalog. 
Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C VALPARAISO, INDIANA 

ELECTRICAL TRAINING 
Intensive 32 weeks' residence course in funda- 
me"tá s of industrial electrical engineering, in- 
cluding radio, electronics. Prepares for technician, 
engineering aides. Approved for veteran training. 
57th year. Enter Sept. 5. Catalog. 

BLISSBLISSELECTRICAL SCHOOL 
IOEI RICAL CH 1E 
WASHINGTON 12, D. C. 

Send coupon or letter to- 
day for this free. helpful 
guidance literature (see 
below). 

MILWAUKEE SCHOOL 
OF ENGINEERING 

Dept. RE- 450 -1020 N. 
Broadway, Milwaukee, Wis. 

Wit out obligation send 48 -page pictorial bul- 
letin, Your Career" ; 110 -page 1950 catalog. 

course. I am interested in 

Name Age 

Address 

ICity Zone State 

L__ Check if World WarIII Veteran 

TV 
ELECTROMAGNETIC 

SERVICING 
COURSE 

Practical Shop and Laboratory Training at 

Largest Resident TV School in the East! 
Also RADIO SERVICE & REPAIR, F M & TELEVISION 

Preparation for F. C.C. LICENSE EXAMS 

* Approved for Veterans * 
DELEHANTY SCHOOL of TELEVISION 
IOSA EAST 131h STREET NEW YORK 3, N. Y. 

AUDIO (SOUND) ENGINEERING 
HOME STUDY TRAINING 

Practical. easy -to-understand lessons. written by com- 
petent Audio Engineers and Educators prepare you for 
a better Job and a good future in the Television, Radio. 
Motion Picture. and Recording Industries. 
Write today for details -Learn while you earn!! 

HOLLYWOOD TECHNICAL INSTITUTE 
Div. RE 

.925 Santa Monica Blvd. Nollywood 27, California 

RADIO SCHOOL 
DIRECTORY 

TELEVISION 
Laboratory and theoretical instruc- 
tion under the guidance of experts, 
covering all technical phases of 
Radio, Frequency Modulation and 
Television. Prepares for opportuni- 
ties in Broadcasting, Industry or 
Own Business. 
MORNING, AFTERNOON or EVENING 
SESSIONS. Licensed by N. Y. State. 
Free Placement Service. APPROVED 
FOR VETERANS. 
ENROLL NOW FOR NEW CLASSES 

Apply Daily 9.9; Sat. 9 -2 
VISIT, WRITE or PHONE 

RADIO- TELEVISION 
INSTITUTE 

Pioneers in Television Training Since 1938 
480 Lexington Ave., N. Y. 17 (46th St.) 
Flora d -5bbá 2 blocks from Grand Central 

R A D I O 
COURSES 
Preparatory Mathematics, Serv- 
ice, Broadcast, Television, Ma- 
rine Operating, Aeronautical, 
Frequency Modulation, Radar. 

Classes now forming let the Summer term June 1st 

Entrance exam, May 22nd. 

Veterans. Literature. 
COMMERCIAL RADIO INSTITUTE 

(Founded 1920) 
38 West Biddle Street, Baltimore t, Mil. 

He a "key" man. Learn how to send and 
receive messages in code by telegraph 
and radio. Commerce needs thousands of 
men for Jobs. Good pay, adventure, In. 
tereating work. Learn at home quickly 
through famous Candler System. Quai- 
l/5. for Amateur or Commercial Li- 
cense. Write for FRFF RnoR. 

CANDLER SYSTEM CO. 
Dept.3 -D,Box 928.Denver 1.Colo.,U.S.A. 

RADIO -ELECTRONICS for 
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Make Your Career 

RADIO and TV 
In no other industry does the future hold brighter 
financial promise and security than in AM and FM 
Radio, Television. These fields need and want men 
trained as announcers, script writers, disc jockeys, and 
radio technicians. It will pay you to investigate the 
Don Martin School of Radio Arts, established in 1937. 
Complete day and night classes ... the latest equip- 
ment . and a staff of 30 nationally known in- 
structors. Over 97% of the combination men graduates 
are placed on jobs immediately through the free 
placement service. Approved for veterans. 

FREE-Write for Free Booklet "Your Future in Radio." 

Don Martin School of Radio Arts 
1655 No. Cherokee, Hollywood. Calif. Hudson 23261 

II RADIO and TELEVISION 
Thorough Training in AU 

Technical Phases 
APPROVED FOR VETERANS 

DAYS- EVENINGS WEEKLY RATES 
RCA GRADUATES ARE IN DEMAND 

For Free Catalog Write Dept. RC -SO 

RCA INSTITUTES, Inc. 
A Service of Radio Corporation of America 
350 WEST 4114 STREET NEW YORK 14. N. Y. 

TELEVISION 
PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 

RADIO SERVICEMAN 

TELEVISION SERVICING 
BROADCAST ENGINEER 

V.A. Furnishes Books and Tools 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 Eutaw Place, Dept. C, Baltimore 17. Md. 

AUDIO ENGINEERING SCHOOL 
Practical engineering training in Audio fundamentals. 
Disc, Film. Magnetic Recording, and Audio fre- 
quency measurements. 
Studio training simulates Broadcast, Motion Picture, 
Television, and Commercial Recording work. 

Approved for Veterane 
HOLLYWOOD SOUND INSTITUTE, Inc. 
1040 -E North Kenmore, Hollywood 27. Calif. 

Correspondents Courses Available 
Specify If Veteran or Non - Veteran 

RADIO COURSES 
rI RADIO OPERATING CODE 
1 RADIO SERVICING ELECTRONICS 

III F.M. TELEVISION 
REFRIGERATION SERVICING 

Write for Catalog TE and Picture Brochure 

229 W. 66 S1., N. Y. 23 
ENdicell 2-8117 

TVCareer Training in a Minimum of Time 

RADIO ELECTRONICS 

TV 
TELEVISION 

TV 

TV 

ENGINEERING 
Graduates of CREI residence school are pre- 
ferred by industry because of their training 
and ability. 23 years practical experience. 
CREI offers an outstanding faculty, modern 
laboratories, shops and equipment. New stu- 
dents accepted twice monthly and each may 
advance as rapidly as he is capable. Approved 
for Veterans' Training. Write for Details and 
Free Catalog. 

Capitol Radio Engineering Institute, Dept. 304B 

16th & Park Road, N.W., Washington 10. D. C. 
Please send me your residence school catalog and 
details. 

Name 

Street 

City 

Age 

'I If in Mon school, what term? 
q I am entitled to train- Send information On 
I ins under GT. Dill. Home Study Courses. 

APRIL, 1950 

Book Reviews 

MODERN OSCILLOSCOPES AND 
THEIR USES, by Jacob H. Ruiter, Jr. 
Published by Murray Hill Books, Inc., 
New York. 6 x 91/2 inches, 326 pages. 
Price $6.00. 

The author opens the book with a 
brief discussion of different types of 
oscillographs and their development 
and then introduces the cathode -ray 
oscilloscope through a description of 
the characteristics of various types of 
cathode -ray tubes. After presenting a 
picture of a general -purpose oscillo- 
scope, he breaks it down into three 
sections -power -supply circuits; ampli- 
fiers, attenuators, and positioning cir- 
cuits; and time -base circuits -for a 
detailed discussion of oscilloscopic pat- 
terns. Line drawings and photographs 
illustrate many basic patterns which 
may be obtained under different con- 
ditions. 

The oscilloscope is then discussed as 
an industrial device and as a visual aid 
in teaching. The chapters on servicing 
AM, FM, and TV receivers and AM 
transmitters give detailed step -by -step 
instructions for tenting and servicing 
circuits. The book concludes with a 
chapter on photographing oscilloscopic 
patterns. This chapter contains useful 
data on still and continuous -motion 
cameras and on different films. A gloss- 
ary of radio and electronic terms is 
included. -R.F.S. 
THE RADIO AMATEUR'S HAND- 
BOOK, twenty- seventh edition. Edited 
and published by the American Radio 
Relay League, West. Hartford, Conn. 
61/2 x 91/2 inches, 616 editorial pages 
plus 120 -page catalog section. Price 
$2.00. 

The standard radio reference work 
and amateur bible appears in a bright 
red cover in its 1950 edition. Chief 
changes are in emphasis. The chapter 
on high- frequency transmitters, for 
example, gains 11 pages, while that on 
emergency communications loses five. 
The valuable chapter "Vacuum -Tube 
Data" has been revised to take care of 
new 1949 tube types. 

FUNDAMENTALS OF VACUUM 
TUBES, by Austin V. Eastman. Pub- 
lished by McGraw -Hill Book Co., New 
York 61/2 x 9 inches, 644 pages. Price 
$5.50. 

In this third edition new material 
has been included on pulse modulation 
and demodulation, R -C oscillators, 
and cathode -coupled, cathode -follower, 
grounded -grid and video amplifiers. A 
new approach has been made to the 
treatment of resistance -coupled ampli- 
fiers, and changes leading to better 
organization and simpler presentation 
have been made. 

INTRODUCTORY OFFER 
A Residence Course of Practi- CCACO 
cal Radio in your home for only 4PY 7 
Complete with test equipment and commer- 
cial receiver free of extra cost. 

You can earn while you learn! 

Act now while offer is still good. 

Oklahoma Institute of Electronics 
1017.19 North Harvey 

Oklahoma City 3. Oklahoma 

95 

C.T.I. TRAINED MEN 
ARE AVAILABLE! 

Each month C.T.I. graduates ambitious young 
men who have completed an intensive course 
in Radio and Television maintenance and re- 
pairing. Their training has been practical. 
They've learned by working on modern equip- 
ment under personal, expert supervision. It 
you need a trained technician, we invite you 
to write for an outline of our course, and for 
o prospectus of the graduate. (No fees, of 
course.) Address: 

Placement Manager. Dept. P108 -4 

COMMERCIAL TRADES INSTITUTE 
1400 GREENLEAF CHICAGO 26 

TRAIN FOR ALL TYPES 

FCC (RADIO OPERATOR) LICENSES 
Complete Raytheon AM and FM broadcast irons. 
mitters and studio control equipment. Also TV corn- 
era chain unit. 30th anniversary year. Please send 
for catalog R. 

MASS. RADIO SCHOOL 
271 Huntington Ave.. Boston 15, Mass. 

L4e. by Coeewn. Mau. Dent. Bd. 

Complete Radio Engineering 
course incl. Telev., U.H.F., and 
F.M. B.S. Degree Courses also 
in Civil, Elect., Mech., Chem., and Aero. Eng.; 
Bus. Adm., Acct. Visit campus, see well equipped 
labs. Low cost. Prep. courses. Personalized in- 
struction. Grads successful. Founded 1884. Enter 
June. Sept.. Jan.. March. Write for Catalog. 

TRI -STATE COLLEGE ANGOLA 
Öllege 

Av.. A 

Assembled for your convenience 

Facts, standards 
practices, data 

for the whole field 
of radio engineering 

Radio Engineering 
Library 

RADIO 
specialists of the McGraw -Hill publications 

selected the books for this library as those 
giving the most complete, 
dependable coverage of 
facts needed by engineers 
whose special fields are 
grounded on radio funda- 
mentals. They cover circuit 
phenomena, tube theory, 
networks. measurements. 
and other subjects .. . give 
specialized treatment of all 
fields of practical design 
and application. 

* Special Low Price 

* Bought singly, the rive 
volumes would cost 
530.50. Under this offer 
you save $3.00. 

* Pay in easy installments 

FREE IO Day Trial 

Library includes: 
I. Fundamentals of 

Vacuum Tubes - 
Eastman 

2. Radio Engineering 
-Terman 

3. Communication 
Engineering - 
Everitt 

4. High- Frequency 
Measurements - 
Hund 

5. Radio Engineering 
Hand boo k-I-leaney 

32555598 

pes! 
illaguslratiansi 

McGraw -Hill Book Co., 330 W. 42nd St., N.Y.C. IB 

Send me Radio Engineering Library. 5 vols., for 10 days' 
examination on approval. In 10 days I will send $2.50. 
plus few cents postage. and $5.00 monthly till $27.50 Is 
paid, or return books postpaid. 

Name 

Address 

City Zone Stete 

Compass 

Position RC -4 -5t1 
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*Wide -Range , 
*Scratch , 

Suppressor 
*Volume ' 

Expander ' 

Supreme per- 
formance 
with any vari- 
ablereluct- 
once pickup. 

1 

AMPLIFIER CORP. OF AMERICA' 

EXCLUSIVE 
G.E. PICKUP CIRCUIT 

New circuits enable you to attain 
full benefit from the new G -E Vari. 
able Reluctance Magnetic pickup. 
Employs an exclusive, hornless pre. 
equalized pre -amplifier to produce 
the most satisfying musical amplifier 
the world has ever known. If you 
are a perfectionist, you are the one 
for whom the ACA -1000E was de. 
signed. Send for technical literature. 

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

YOU SAVE 
TIME & MONEY 

With this Assembled 

VACUUM TUBE 
VOLTMETER 

At Leas Than Kit Prices! . 

Save plenty! Don't bother building 
one, here's a laboratory designed and 
calibrated VACUUM TUBE VOLT. 
METER at less than the cost of the kit. 

Etched panel . 

permanent markings. 

Buy direct from the 
maker. 

Technically designed 
and tested. 

Guaranteed by the 
manufacturer. 

Only $23.50 
For AM /1051! Radio and 

Teleclsìon 

TIIF.SE FEATURES INVITE COMPARISON: 
Includes a new type stabilized bridge circuit 
with a 200 microampere 4 alnico magnet meter; 
15 m Bohm input, 3 to 1,500 volt ranges on 
AC or DC. Ohmmeter ranges to 1.000 megohms. 
Complete unit is mounted on an aluminum. 
perm, n.ntly deep etched panel markings 
won't wear off ... and set in a hakelite case; 
5 5/18 width, 7z/s" heisehth. 21 /An depth. 

Fully guaranteed same as RMA! 

Big Savings! 
HIGH VOLTAGE PROBES...15 000 volts. De. 
signed for use on the ELLIOTT 

$áe95 VACUUM TUBE VOLTMETER. 
Worth twice es much... tour cast, only 

Write today for FREE literature and more 
details about other ELLIOTT LABORA- 
TORIES precision built instruments of- 
fered at great savings. 

ORDER TODAY! send check Money Order 
for full amount o enclose 25ój with C.O.D. 
orders. WE PAY postage and C.O.D. fees if 
you send full amount . . . save even more! 

jIi&t J.4Qratris 
140 LIBERTY STREET 

NEW YORK 7. N. Y. BARCLAY 7 -4239 

Your name on our Mailing List & 

9LP1 Cathode Ray TUBE $1.00 
Magnetic focus -deflection: 7700 V. anode, War 
Surplus; JAN; New, guaranteed, wt., 7 lbs. 

POLYSTYRENE & LUCITE 
cut, machined & engraved to your specs, 

GOULD GREEN, 254 Greenwich St.. N.Y.C. - 7 

i HARD TO GET ITEMS 
AT BIG SAVINGS TO YOU 

AMAZING BLACK LIGHT 
250 -watt ultra- violet light 
source. Makes fluorescent 
articles glow in the dark. 
Fits any lamp socket. For 
experimenting, entertain - 
ing, unusual lighting effects. 
Ship. wt. 2 lbs. 

EM IT 
SAVING AT $1.95 

LITTLE GIANT MAGNET 
Lightweight 4 oz. ALNICO per- 
manent magnet. 13/4" x 1i /2 ". Lifts 
more than 20 TIMES ITS OWN 
WEIGHT! Ideal for hobbyists, ex- 
perimenters. Shipping weight 3/4 

lbs. 

159 
AT ß1.25 

POWERFUL ALL PURPOSE MOTOR 
Sturdy shaded pole A.C.induc- 
fion motor. 15 watts, 3000 rpm. 
3 "x2 "x13/4 "; 4 mounting studs; 
1 /e " shaft, 3/16" diameter; 110- 
120 volts. 50 -60 cycles. A.C. 
only. When geared down, this 
uait can operate an 18" turn- 
table with a 200 lb. dead 
weight. Use it for fans, dis- 
plays, timers and many other 
practical purposes. Ship. wt. 
2 lbs. 
ITEM NO. 147 $1.95 UNUSUAL BUY 7 

WATTHOUR METER 
Leading makes - com- 
pletely overhauled, 
ready for service. 100- 
110 volts, 60 cycles, 2- 
wire A.C. Heavy metal 
case x 61/4" x 5 ". 
Easy to install. Ship- 
ping weight 14 lbs. 

ITEM 
NOW ONLY $3.95 

WESTERN ELECTRICBREASTMIKE 
Lightweight I lb. carbon micro- 
phone. Aircraft type. Breastplate 
mounting, adjustable 2 -way 
swivel. Easily fastened straps. For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 
dized plate, non -rusting finish. 
Ship. wt. 2 lbs. 
ITEM NO. 152 
NEW LOW PRICE 95¢ 

TELEPHONE TRANSMITTERS 
Genuine transmitters 
made by Kellogg, 
Western Electric, 
Stromberg Carlson. 
Work on two dry cells. 
For P.A. systems, in- 
tercoms, other prac- 
tical uses. Shipping 
weight I Ib. 

IRTEEAML VALUE $1.95 

250 POWER TELESCOPE LENS KIT 
Make your own high powered 6 ft. telescope! 
Kit contains 3" diam., 75" focal length, ground 

and polished objective 
lens and necessary eye 
pieces. Magnifies 50x to 
250x. Full instructions. 
Ship. wt. I lb. 
ITEM NO. 123 $2.45 YOU SAVE AT P 

HUDSON SPECIALTIES CO. 
40 West Broadway. Dept. RE -4 -50 
New York 7. N. Y. 
I am enclosing full remittance for items circled below. 
Shipping charges included. 
OR, deposit or $ 

DER $5.00. 
Ship balance C.O.D. 

MINIMUM C.O.D. OR 
C.O.D. ORDERS ACCEPTED ONLY WITH 200/0 DEPOSIT 
INCLUDE SHIPPING CHARGES. 
Circle Items wanted 

87 159 147 33 152 180 123 

Name 
Please Print Clearly 

Address 

City Zone.... State 

ti 

ADVERTISING INDEX 
Ace TV Company 84 
Adson Radio & Electronics Company 89 
Alliance Manufacturing Company 63 
Allied Radio Corporation 49 
Almo Radio Company 87 
American Electrical Heater Co. 58 
American Phenolic Corporation 76 
Amplifier Corporation of America 72, 96 
Approved Electronics 92 
Ashe Radio Company, Walter 77 
Astatic Corporation 8 
Bell Telephone Laboratories, Inc. 20 
Boland & Boyce, Incorporated 78 
Boyce -Roche Book Company 62 
Brook Electronics, Incorporated 91 
Brooks Radio Dist. Corporation 67, 87 
Buffalo Radio Supply 57 
Capitol Radio Engineering Institute 7 
Certified Television Laboratories 66 
Channel Chief Company 75 
Cinex, Incorporated 75 
Cleveland Electronics, Incorporated 75 
Cleveland Institute of Radio 22 
Clippard Instrument Laboratories, Inc. 93 
Communications Equipment Company 84 
Coyne Electrical School 83, 84 
DeForest's Training, Inc. II 
DuMont Laboratories, Allen B. 98 
Electro- Technical Industries 90 
Electronic Associates 93 
Electronic Instrument Company 53 
Electronic Measurements Corporation 88 
Elliott Laboratories 96 
Fair Radio Sales 91 
Feiler Engineering Company 74, 89 
General Electronic Dist. Company 50, 51 
General Industries Company 66 
General Test Equipment Company 74 
Gould -Green 96 
Greenwich Sales Company 88 
Greylock Electronic Supply Company 74 
Harvard Laboratories, 74 
Heath Company 12, 13, 14, 15, 16, 17 
Hickok Electrical Instrument Company 67 
House of Television 89 
Hytron Radio & Electronics Corporation 19 
Instructograph Company 73 
Jersey Specialty Company 97 
Lafayette Radio 55 
La- Pointe Plascomold Corporation 60 
Le -Hi Electrical Company 74 
Leotone Radio Corporation 89 
Liberty Electronics, Inc. 75 
McConnell's 66 
McGraw -Hill Book Company, Inc. 95 
Midwest Radio Corporation 80 
Murray Hill Books, Incorporated 86 
National Company 4 
National Radio Institute 3 
National Schools 5 
Niagara Radio Supply Corp. 65 
Oak Ridge Mfg. Company 64, 83 
Odegaard Mfg. Company, John 97 
Opportunity Adlets 97 
Ouievolk, George B. 92 
Precision Apparatus Company 87 
Precision Radiation Instruments, Inc. 97 
Progressive Electronics Company 72 
Guam- Nichols Company . 92 

RADIO SCHOOL DIRECTORY (Pages 94 -95) 
American Radio Inst. Commercial Rodio Inst. 
Baltimore Technical Inst. Commercial Trades Inst. 
Bliss Electronic School Delehanty Institute 
Candler System Co. Hollywood Sound Inst. 
Capitol Radio Eng. Inst. Hollywood Technical Inst. 

Martin School of Radio Arts, Don 
Massachusetts Radio School 
Milwaukee School of Engineering 
Oklahoma Inst. of Electronics 
RCA Institutes 
Radio Television Institute 
Tri -State College 
Valparaiso Technical Institute 
YMCA Trade & Technical Schools 

RCA Victor Division Radio, Corporation of America 
Inside Front Cover, 6, Back Cover 

Radio Apparatus Corporation 63 
Radio City Products Co., Inc. 82 
Radio Corporation of America 61 
Radio Dealers Supply Company 80 
Radio Supply & Engineering 69 
Radionic Equipment Corporation 87 
Rose Company 97 
Sams & Company, Inc., Howard W. 9 
Senco Radio, Incorporated 80 
Sonic Industries 70 
Sprague Products Company 54 
Sprayberry Acedemy of Radio. ..Inside Back Cover 
Standard Transformer Corporation 73 
Sun Radio & Electronics 81 
Sutton's Wholesale Electronics, Bill 97 
Swedgal Radio, Incorporated 71 
Sylvania Electric Products, Inc. 21, 79 
Tel -A -Ray Enterprises 81 
Tel -O -Tube Sales Corporation 59 
Triplett Electrical Instrument Co. 21 
Universal General Corporation 73 
University Loudspeakers, Inc. 56 
Ward Products Corp. (Div. Gabriel Co.) 72 
Weller Manufacturing Company 52 
Wholesale Radio Parts Company, Inc. 85 

RADIO -ELECTRONICS for 
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Book Reviews 

OPPORTUNITY AD -LETS 
Advertisements in thin section cost 25c word for 
each insertion. Name, address and initials must he 
included at the above rate. Cash should accompany 
all classified advertisements unless placed by an 
accredited advertising agency. No advertisement for 
lees than ten words accepted. Ten percent discount 
six issues. twenty percent for twelve Issues. Ohlec- 
tionable or misleading advertisements not accepted. 
Advertisements for May, 1950, issue, must reach 
us not later than March 24. 1950. 
Radio - Electronics, 25 w. Broadway. New York 7. N 

& SNOOPERSCOPES wanted. Any tam - 
mtton. Needed immediately. Box Fl, Radio -Electronics, 
2J W. Broadway, New York 7, N. Y. 

CLEAR VIN YL TUBING. Clear plastic tubing for insulat- 
ing and protecting wiring (up to 5,000 volts). Slay also be 
used for decorative purposes and as fluid hose. Write for 
complete list of prices and sizes. AMC SUPPLY COM- 
PANY, P. 0. Box 1440 -S, Fort Worth, Texas. 

AMATEUR RADIO LICENSES. COMPLETE THEORY 
preparation for passing amateur radio examination. Home 
study courses. American Radio Institute. 101 West 63rd 
St.. New York City. See our ad on Page 94. 

"RAPID RADIO REPAIR" now in preparation. Order now 
$1.25 Postpaid or COD. Book reveals new, sure -fire tech- 
nique, repair any set. "Well written . . wealth of good 
practical information. . says Engineer Weiss, Hickok 
Co. John D. Burke, 168 -08 90th -sve., Jamaica (NYC) NY. 

MAGAZINES (BACK DATED) -FOREIGN. DOMESTIC. 
arte. Books. booklets, subscriptlans, pin -ups, etc. Catalog. 
10c (refunded). Cicerones, 0-22 Northern Blvd.. Jackson 
heights, N. Y. 

RECONDIT10_.ED 7151E SWITCHES. 10 day clock- 
work, 7 jewelled movement, British make. 10 atop 0 -2ou 
volts, A.C. /D.C. Ideal for shop window lighting, radios. 
Aeons. heaters. Guaranteed for one year. $5 each. (Only 
dollar bills accepted.) Uonhoe. Uppernorfolk St.. North 
Shields, Northumberland. England. 

SEEBURG RECORD CHANGER PARTS FOR MODELS 
B, K, L. We ship everywhere. Friend's Wholesale Distrib- 
utors, 106 North Sixth Street,Philadelphia 6, l'a. Dept. RC. 

HERMAN LEWIS GORDON, REGISTERED PATENT 
Attorney. Patent Investigations and Opinions. Warner 
Building. Washington. D. C. 

s WE REPAIR ALL TYPES OF ELECT1II('AL INSTItU- 
menta, tube checkers and analyzers. Hazleton Instrument 
Co. (Electric Meter Laboratory). 140 Liberty Street. New 
York, N. Y. Telephone -BArclay 7 -4239. 

EMERSON TUBES, 40% to 60% off list. All types. Year's 
guarantee. Free listing. Joseph Kase Electronics. 245 Echo 
Place. Bronx 57, N. Y. 

LANCASTER, ALLWINE & ROMMEL. 436 BOWEN 
Building, Washington, D. C. Registered Patent Attorneys. 
Practice before United States Patent Office. Validity and 
infringement Investigations and Opinions. Booklet and 
form "Evidence of Conception" forwarded upon request. 

RADIOMEN. SERVICEMEN. BEGINNERS - MAKE 
more money, easily, quickly. $250 weekly possible. We 
show you how. Information free. Merit Products. 216 -32L 
132nd Avenue, Springfield Gardens 13. New York. 

TECHNICIANS l 1 ENGINEERS ! ! Interested in a top. 
paying electronic position) Y [ Send post card for informa- 
tion on HOW. WHY. WHERE. MID CONTINENT RE- 
NE:ARCH BI'REAU. P. O. Box Ill, Wichita. Kansas. 

PHONOGRAPH RECORDS 15c. Catalogue. Paramount 
TO -313 East Market, Wilkes- Barre, Penna. 

hive Element TV Yap Beams. High Band $6.75. Low 
Band $8.50. Aluminum Tubing, Etc. Willard Radcliff, 
Fostoria, Ohio. 

Ali steel TV tower -Shipped direct from the factory at 
$8.50 per 10' section. Easy to climb. Can be erected to 70' 
or more. The Youngstown Steel Towers. 1316 Wilson 
Avenue. Youngstown 8. Ohio. 

"THE STANDARD BOOSTER" best today for fringe 
areas. $ 22.50. Free listing tubes. parts. Will do your 
buying any item. Joseph Kase Electronics, 245 Echo Place. 
Bronx 57, N. Y. 

HERE IS A TERRIFIC VALUE! ir 

* 3 TUBE PHONO * * AMPLIFIER lW * * Designed for use with all * * types of records - 2% - * * Watt output-Complete- 

* * 1.Y wired with full range * * tone control. Only $2.39 * * Lots of three .. $2.19 * * Set of Tubes for above $1.25 * 50L6 Output Transformer for above .35 * * 5" PM Speaker Alnico V 1.15 * * 6^ PM Speaker Alnico V 1.55 * * 111 -Volt Phono Pickup 1.79 * 
Hi -Volt l'hono Cartridge 1.69 * * Medium Volt Phono Pickup 1.59 * * Medium Volt Cartridge 1.49 * 78 RI'St Motor & Turn Table .... . 2.49 

* Dual Speed 331/2, 78 RPM. M. & T.T. 3.89 * 3 Speed 331/2, 45, 78 RPM, Ni. & T.T 4.95 * Ili- Fidelity Phono Pteaup with turnover * Cartridge and 2 Needles for all recorda 4.95 * 
* TELEVISION SPECIAL * * RCA Type 630 Chassis with Voltage Doubler * * for 16" operation. Factory wired and aligned * 

*for perfect reception. $159.50 * 
Chassis as above. but with Automatic Gain * * Control, including an additional 6ÁU6 

tube. to eliminate interference. 169.5' 
16^ Glass Picture Tube -I yr. guarantee 44.50 
Write Dept. RE4 for Descriptive Literature. All Prices * * F.O.B. New York. 25C Deposit required on all * orders. Minimum Order 55.00. * 

* THE ROSE COMPANY 99 Park Place * * New York 7. N. Y. (Corner Greenwich St.) * 

APRIL, 1950 

THE TECHNIQUE OF RADIO DE- 
SIGN (Second Edition) by E. E. Zep- 
ler. Published by John Wiley & Sons. 
New York. 6 x 81/2 inches, 394 pages. 
Price $5.00. 

This second edition of a standard 
work (reviewed in RADIO -CRAFT May 
1944) has 85 more pages and 23 more 
diagrams than the first edition. The 
chapter on receiver noise has been en- 
tirely rewritten and the space given to 
negative feedback greatly expanded. 
Other revisions appear throughout. 

WHO KNOWS -AND WHAT. Pub- 
lished by A. N. Marquis Co., Chicago. 
73/4 x 103/4 inches, 796 pages. Price 
$15.70. 

This unusual book lists the names 
and addresses of 16,000 men and 
women who qualify on 35,000 subjects 
as experts. Each name is followed 
either by a short biography or by a 
symbol indicating that a biography ap- 
pears in Who's Who in America. An- 
other symbol tells whether the person 
is available for consultation. 

WORLD -RADIO HANDBOOK FOR 
LISTENERS, published and edited by 
O. Lund Johansen. Distributed in the 
United States by Ben E. Wilbur, East 
Orange, N. J. 6% x 8% inches, 112 
pages. Price $1.25. 

The fourth edition of this complete 
listing of shortwave broadcast stations 
of the world, together with long- and 
mediumwave stations of most countries 
(the United States is the notable excep- 
tion), is dated October, 1949. The hand- 
book is now coming out as an annual, 
with the next edition to be published 
late in 1950. 

The arrangement of earlier editions 
is followed. Stations are listed accord- 
ing to political divisions, with frequen- 
cies, wavelengths, power, main pro- 
grams and the names and addresses of 
the companies or administrations re- 
sponsible for their operation; even the 
names of the leading personalities are 
included. A list of long- and medium - 
wave stations of Europe, North Africa, 
and the Near East, and a list of the 
shortwave stations of the world, both 
arranged by frequencies, is included. 

WANTED 
TO BUY 

Large and small quantities of new or 

used electronic government or manu- 

facturers' surplus tubes and equipment. 
Hiahest prices paid. State quantity, 
condition and best price in first letter. 

Box No. F -2 c/o Radio Electronics 

25 West Broadway 
New York 7. N. Y. 

$10,000 REWARD. 
Earn the 000ernmrnt bonus by 

locating radium witA a 

P.R.I. GEIGER COUNTER 
The most aensitive portable Geiger 

Counters de. 
Weight only 2 lbs. Battery lasts a year. Pros- 

pecting book included free. Priced from $49.50 complete. 

PRECISION RADIATION INSTRUMENTS. INC. 
5478 -R Wilshire Blvd. Los Angeles 36. Calif. 

Dealer Inquiries Invited 

I97 

ELECTRONIC DISTRIBUTORS 

FROM COAST TO COAST 

We can now serve you with J.S.C. 300 ohm 

T.V. twin lead transmission wire, like we 

have been serving about 50/ of television 
wire requirements in the metropolitan areas 

during the past year. 

Remember - our prices are right, our 

quality the higest, our deliveries the 

fastest. 

Write for quantity quotations. 

Sold to wholesale distributors only. 

JERSEY SPECIALTY CO. 
Manufacturers of Wire Products 

Little Falls. New Jersey 

Phone -Little Falls 4- 0784. 1404 -1405 

ODEGAARD 
IIII OII 

RIGINI&- 

Ó 1 p JOHN OD(GAARD PAT PEND 

or 
SZ 

for Ribbon 

Coaxial Cable 
other 

labor, time and money thon any 

more 
drilling -lust quick, 

eosOY 
hammer 

strokes. 
° c' 

Eaves m 
,ein- 

550ndotl- wood, 
morio', ricane 

drives into 
ler. "Steplho dened 

permanent in- 
Easily latee lens' 
Excellent 

m ost-coupler. 
P lo-loss polyethylene. 

in- 

stallation. ally punched 

steel poil. Specially 

SERVICEeEN: 
free sample and nearest 

distribu- 

tor's 

to Dept' E. 

tors name, write protected 
territories 

PARTS DISTRIBUTORS: 
write today to Dept. E. 

still open' for full details, 
COPYRIGHT ivso. 

JOHN ODPGagRD. 

BROOKLYN, N.Y 

ODEGAARD MFG. CO. 
5416 EIGHTH AVE., BROOKLYN 20, N. Y. 

SIX TUBE SUPER 
Three Gang Condenser 

$33.30 NET 
Crowe Panel 
Kit Included 

Pone) kit to fit most all makes (Please specify 
make of car and year model). New up -to -date 
latest priced Catalog available to dealers. Rill Sutton's 

Wholesale Electronics 
5th at Commerce Fort Worth. Tex. 

www.americanradiohistory.com

www.americanradiohistory.com


98 

- . 

The new Du Mont Types 12RP4 and 
15DP4 (replacing respecfivaly Types 

12JP4 cnd 15AP4) featu_e the aclusive Du 
Mont bert-gun. This ion -trap desigt el: mi- 
notes ion -spot blemisaes while rr.airrtairing 
an uncisforted spot for maximum pictorial 
resolution Meanwhi?i, lead -free glass re- 
duce: :use weight :onsiderably-. Five -pin 
duodecal base permits using the new half - 
socket for a sign ficant saving, although old - 
type full- socket also accommodates these 
new tubes without modification. 

Definitely "Your best buy!" For initial - 
equipment or replacement purposes - for 
superlative performance and longest service - insist on Du Mont Teletrons! 

FALLEN B. DU MONT LABORATORIES, INC. 

Above: Du Mont bent -gun priAciple, utilizing single ion - 
trap magnet. Space saved by eliminating double beam - 
bending magnet results in shorter neck length. Focussed - 
soot distortion eliminated by sse of electrode part: de- 
s.gned to form symmetrical electrostatic fields in G, space. 
LJwer -cost magnet. 

Below: Conventional straight -gun design. Ion and electron 
beam is twisted by slanting electrostatic field between 
second grid and anode, requiring TWO bending magnetic 
fields. More costly beam -bender. Longer neck. Focussed - 
spot distortion. 

Write for latest literature. 

TRADE MARK 

RRST WITH THE FINEST IN T- V TUBES 

ALLEN B. DU MONT LABORATORIES. INC. TUBE DIVISION PASSAIC, NEW JERSEY 

PRINTED IN THE U. S. A. BY THE CUNEO PRESSS, INC. 

www.americanradiohistory.com

www.americanradiohistory.com


k 

HERE IS THE LONG SOUGHT ANSWER IN TELEVISION TRAINING FOR THE MAN 

ALREADY IN RADIO! TRAIN AT HOME-FULL PROGRAM-4 TO 8 WEEKS! 

Low Cost- Monthly Payments. Everything You Need to Learn... 

TELEVISION 
I Send You NOT JUST an Ordinary TV Kit -But a Complete 

Training System Including TV Test Equipment 

- ' YOUR CHOICE OF 

7, 8'/2 OR 10 INCH 

TELEVISION PICTURE SIZE 

Here is the NEW Combination Sprayberry 
Television Training System 

Out of my laboratory has come an entirely new Tele- 
vision Training...cutting months off the time required 
in old methods. I give all the knowledge and experi- 
ence you need in weeks instead of months. I start 
where your present radio experience ends. The same 
day you enroll with me, I rush the first of many big 
Television kits that I will send during your training. 
From the first hour you are ex . erimenting and testing 
practical TV circuits...and y keep right on from 
one fascinating experiment to : nother. You build the 
remarkable new Television R eiver- Tester illustrated 
at the left and useful TV Test Equipment. I give you 
theory, too, but it's 100% pract cal stuff that will make 
money for you in Television. 

OS 

Exclusive THREE -UNIT Construction 
You build my Television Receiver - 
Tester in three separate units -one 
unit at a time ...each complete and 
self contained within itself. With 
each unit you perform dozens of im- 
portant experiments -and each unit 
may be used in actual Television 
receiver servicing. In this way my 
training may save you many dollars 
by eliminating the need for costly 
TV Test Equipment. With these 
three units you can locate most TV: 
Receiver troubles quickly and easily. 

TV Tuner -1. F. Unit 
Contains the RF amplified local 
oscillator, mixer and three stages of 
broad band IF amplification and 
the video second dector. The output 
constitutes the video signal and 
audio IF signal. For training, it is 
used to build and test video second 
detector, and stagger tuned IF 
amplifier obtaining 4.5 me band 

i pass. For TV servicing, it becomes 
a TV calibrator for IF alignment, 
substitute tuner, IF signal injector 
and second detector. 

BE READY FOR TOP PAYING TELEVISION JOBS 

If you are a radio- serviceman, experimenter, amateur or advanced 
student ... YOUR FUTURE IS IN TELEVISION. Depending upon 
where you live, Television is either in your town now ... or will be 
there shortly. This is a vast new industry that needs qualified trained 
men by the thousand to install and service TV sets. There's really 
big money in Television, but you MUST know what you are doing 
to "cash -in" on it. I will train you in a few short weeks if you have 
had previous radio training or experience. 

VETERANS -Radio por- 
tion of training available 
under C. I. Bill 

Video -Audio Amplifier Unit 
Provides 4.5 me IF ratio detector, 
low voltage power supply. For TV, 
it becomes the audio output, includ- 
ing speaker, video output and low 
voltage power supply for RF and IF 
stages. For training, it is used to 
build and test transformer type 
power supplies, audio, video, IF 
amplification and FM detection. For 
TV servicing, it is an audio signal 
tracer, IF signal tracer, video signal 
tracer and low voltage power supply. 

Video Tube "Scope" Unit 
Scope unit contains low and high 
voltage (6000 V.) power supply for 
independent operation. For tele- 
vision, it becomes the sync, vertical 
and horizontal sweep circuits and 
their power supplies. For training, 
it is used to build and test most TV 
power iupply, deflection, sweep, 
oscillator, and sync circuits. For TV 
servicing, it is a video signal tracer 
and sweep signal analyzer as well as 
substitute high and low voltage 
power supplies. 

IMPORTANT -FOR MEN JUST STARTING OUT IN RADIO- TELEVISION 
If you have no previous experience in Radio work, be sure to mark 
that fact on the coupon below. I will send you complete information 
about my Radio -Television training that starts with basic funda- 
mentals and carries you right through my new Radio and Television 
Training. I will send you my two big Radio -Television books, 
including an actual lesson selected from my course. I want you to 
know exactly what this great industry has in store for you. There 
is no obligation, of course, and NO SALESMAN WILL CALL. 

FILL OUT AND MAIL COUPON 
Get these Valuable Books FREE 

Every Radio Serviceman today realizes his 
future is in Television. He knows he 
MUST have training -the right kind of 
Practical training such as I am now offer - 
ing-to protect his job, his business for 
the future. This is equally important for 
the man just starting out. And so I urge 
you to get the facts I offer you FREE and 
without obligation. Learn how quick'y 
and easily you can get into Teevision. 
Fill out and mail the coupon TODAY. 

SPRAYBERRY ACADEMY OF RADIO, 111 N. Canal, Dept. 20H, Chicago 6, IH. 

SPRAYBERRY ACADEMY OF RADIO, Dept. 20 -14 

111 North Canal St., Chicago 6, III. 
Please rush to me all information on your Radio -Tele- 
vision Training plan. I understand this does not obligate 
me and that no salesman will call upon me. 

Name Age 

Address 

City State 
Please Check Below About Your Experience 

Are You Experienced? No Experience 
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THE QUALITY OF RCA TUBES IS UNQUESTIONED 

Oer liar4 taydarrh 
for TV, FM and AM 

THE QUALITY LEVEL of RCA minia- 
tures has been continually advanced 
in step with circuit progress. Improved 
design ... more rigid control over 
manufacture and inspection ... and 
more exacting tests, -- including rigid 
re -test before shipment, are the reasons 
why RCA miniatures have unusually 
uniform characteristics, so important 
to tubes for television receivers in 
particular, and also for FM and AM 
receivers. Their dependability in criti- 

cal circuits cuts down costly service 
call- backs. 

And now ... this extra quality of 
RCA miniatures is "packed in so it 
can't be shaken out ?' A new type 
"snug -fit" carton protects tubes against 
damage by holding them securely in 
place during transit. 

RCA's engineering leadership adds 
value beyond price to the RCA tubes 
you sell. Your customers know about 
this advantage too. 

Always keep in touch with your RCATube Distributor 

RADIO CORPORATION of AMERICA 
VgELECTRON TUBES HARRISON, N.J. 
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